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TRANSPORTERS AND [ON CHANNELS

 TECHNICAL FIELD
This invention relates t nucleic acid and amino acid sequonces of ransportess and jon
channels and 1o the use of these sequences in the diagnosts, treatment, and prevention of transport,
nevrological, musele, immuanological, wud cell proliferative disonders, and in the assessiment of the
cffects of exogenous compounds on the expression of nucleic acid and amino acid scquences of

iransperters and jon chanels.

BACKGROUND OF THE INVENTION
Eukarvotic cells are surrounded and sobdivided into funcifemally disiinct oroanelles by

hydrophobic lipid bilayer memhranes which are highly impermeable to most poiar molecules. Cells

and organclles require transport proteins to impert and export egsential putrients and metal ions
including XY, NIT," B, 5C5, sugars, and vitaming, as well as various metabolic waste products.
Transpord proteins also play roles m antibiotic resistance, oxin secretion, ion balance, synaptic
neuratransimtssion. kidney function, intestinal absorption, tumor growth, and other diverse cell
functions {Grittith, ). and C. Sansom (1995) The Trangparter Bacts Boolk, Academic Press, San Diego
CaA, pp. 329 Transport can occur by a passive concentration-dependent mechanizin, or ¢an be
linked to gn energy source such as ATP hydrolysis ar an ton gradient, Proteins that function in
wransport include carner proteing, which bind 1o 2 specific solute and underga & conformational
change tat translocates the bound sohite across the membrane, and channel proteins, which form
hydrophific pores that aliow specific solutes to diffuse through the membranc down an
electrochenteal solute gradient.

Carsies proteins which transport a single solute from one side of the membrane to the other
are called niipovters. In contrast, coupled transporters lnk the transter of ope salues with
shmultaneous or sequential wansfer of a second solute, either in the same dirsction {symposi} or in the
opposite direction (antiport). For example, miestinal and kidney

1 contais a vacety af

symporter systems driven by the sndivm gradient that exists across the plasma membrane. Sodium
moves into the celt down its elecurochemical gradient and brings the solute inio the cell with it. The
sodium gracient that provides the driving torce for solute uptake is maintained by the ubiquiteus
Na®K* ATPase systern. Sodium-coupled ransporzers include the mammalian glucose transporter
(SGLT1), jodxle twansporier (NIS), and multivitamin transporter (SMVT} All three twansporeers have
twelve potative transmembrane segments, extracellular glycosylation sites, aod cytoplasmicaily-
oriented N- and C-termini. NIS plays a crueial role in the evaluation, diagnasis, and treatment of

varinos thyroid pathalogies becausc it is the molecular basis for radisindide thycoid-imaging
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techniques and for specific targeting of radioisotopes to the thyroid gland (Levy, 0. etal. {(1997)

Proc. Nag. Acad. Sci. USA 94:5568-5573). SMVT is expressed in the intestinal mucosa, kidney, and
placenta, and is implicatzd in the transpor of the warer-zoluble vitamins, ¢.g.. biotin and pumiathenate
(Prasad, P.D. et al, (1998) |. Riol. Chem. 273:7501-7506),

e of the largest families of transporters is the major facilitator superfamily (MFS). also
called the uniporier-symporier-antiporier famity. MITS transporters are single pulypeptide carsers
that transpert small solutes in respanse to lon gradients. Members of the MEFS sre found in 8ll classes
of living organisms. and include transponers for suzars, oligosaccharides, phasphates, nivaes,
muclcosides, monocarboxylates, and drgs. MFES transpostors found in enkaryotzs all bave a stcture
comptising 12 transmembrane segments (Pao, 5.5, et al. (1998) hlicrobiol. Molec. Biol. Rev. 62:1-
343 The largest famnily of MFS trmnsporters is the sugar transporter family, which includes the seven
plucose transparters (GLUTT-GLUL7) found in hwnans that are required for the transport of ghicose
and other hexose sugars. These glucoss trangpori proteing have unique Hssue distnbutions and
physielogical funcrions. GLUT| provides many cell types with their basal glucose requirements and
transpons glucose across epithelial and endothelial bavrier tissues; GLUT2 facilitates glucoge uptake
or efflux from the liver; GLUT3 regulates glusose supply to nevrons; GLUT4 1s responsible for
insulin-regulsied glacose disposal; and GLAUT'S regulates fructose uptake intw skeletal muscle.
Defecrs in ghicoss wanspontess are invelved in a recenily idemtified neurolegical syndrome causing
infantile seizures and developmental delay, as well as glycopen storage disease, Fanconi-Bickel
syndrome, and non-insulin-dependent diabetes mellius {Mueckler, M. (1994) Eur. J. Biochemn.
219:713-725: Longo, N. and L.J. Elszs (1998) Adv. Pediatr, 43:293-313),

Munozarboxylate anion transporters are proton-coupled symporters with a broad substrate
specificity that includes L-lactale, pyruvate, and the kerone bodics acerate, acetoacetate, and
beta-bydroxybutyrate, Al least seven isoforms have been identificd (o date. The isoforms are
predicted to have twelve transimembrans {12} helical dowains with a large inteucellular Inop between
TME ard TM7. ard play a critical role in maintaiming intracellular pEl by removing the protons that
ate produced stoichiometrically with lactate during ghycolysis. The best characierized
H'-monocarboxylate transporear is that of the erythracyte membrane, which transpares L-lactate and a
widle range of other aliphatic monocarboxylates. Otber e<lls possess H™linked monocarboxylate
transparters with differing substrate and mhibitor selectivities. In particolar, cardiac muscle and
tumar echls have transporters that differ in their K, values for cerain substrates, incloding
stereoselectivity for L- over D-lactats, and in their sensitivity to inhibitors, Thece are
MNz'-monocarhaxylate cotransporters on the Juminai surface of iotestinal and kidney epithelia, which
allow the uptake of lactate, pyruvate, and ketone bodies in thesa tissues. I addition, these are

specific and selective ransporters for organic cations and organic anions in organs including the

2
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kidney, intestine and liver. Organic anfon transporters are sclective for hydrophobic, charged
malecules with electran-attracting side groups. Organic cation trangporters, such as the ammonium
teansporter, mediate the secretion of & variety of drugs and endogenoos metabalites, and contribute to
the maintenance of intercﬁllu]ar pH (Poole, R.C. and AP, Halestrap {1993) Ain, J. Physiol,
264:CT761-CT82; Price, N.T, et al, (1998) Blochem. J. 329:321-328; and Mustinelle, K, and I
Hapgstrom (1993) J. Biotechnol, 30:3139-350).

ATP-binding cassette (ABC) wansporters are members of a supecfamily of membrane
proteins that transport substances ranging from simall moleculas such as ions, sugars, amine acids,
peptides. and phospholipids, to lipapeptides, large proleins, and complex hydrophabic drugs. ABC
transporters consist of four modules: two nucleoide-binding domaims (NBD), which hydrolze ATP
w supply the engrzy required for transpocy, and two membrana-spanning domains (MSD), each
containing six patative teansmembrane segments. These four modules may be encaded by & single
zeng, as is the case for the ovstiv fibrosis transimembrane repulator {CFTR). or by separate genes.
When encoded by separate genes, each gene product contzing a single NBD and MSD. These “half-
molecnles™ form homo- and hetercdimers, such as Tapl and Tap2, ihe codoplasmic reticulum-based
majar histecampatibilicy (MEC) peptide transpoct system. Several genstic discases are actributed 1o
defects in ABC transporiers, sach as the following diseases and their corresponding proteins: cystic
fibrasis (CFIR, ap jon channel), adrenoleukedystrophy (adrencleukedystrophy pratein, ALDP).
Zellweger syndrome (peroxisornul membrane protein-70, PMP70), and hyperinsulinemic
hypoglyezmia {sulfonylurea recepior, SUR). Dverexpressian of the multidrug sesistance (MDR)
protzin. anather ABC transporter, in human capzer cells makes the cells resistant o & varjety of
cytotoxic dnugs used in chemotherapy (Taglicht, D. end 5. Michaelis (1928} Meth. Envanol.
202:130-162).

A momber of matal fons such as iron. zinc, copper, cobak, manganese, molybdenum,
selenivm, nickel, and chromium zre important as cofactors for 2 number of cnzymes. For example,
coppar is involved in hemoglabin synthests, coancctive tissue metabolism, and bone development, by
acting as a cofactor in oxidereductases such as swperoxide dismutase, ferroxidase (cemioplasmin),
and Jysyl oxidase. Copper and other metal jons must be provided in the diet, und are absorbed by
{ransporters in the gastrointastinal wact. Plasma proteins wanspore the metal ions to the liver and
ather target organs, where specific transporters move the ions into cclis and cellular organclies as
needed. Imbalances i metal fon metabolism have been assaciated with a mumber of diseasc states
{Danks, M. (1986) 1. Med. Genet, 23:99-106).

Transport of fatty uckds across the plasma membrane can occur by diffusion, a high capacity,
lew affinity process. However, under normal physiological conditions a significant fraction of fasty

acid ransport appears te oceur via a high affinity, low capacity protein-mediated iransport process.
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Fatty acid ransport pratein (FATP), an integral membrane protein with [our transmenbrane
segments, is expressed in tissues exiibiting high fevels of plasma membrane fatry acid {Tox, such as
musele, heart, and adipose. Expression of FATE is upregulated in 3T3-L1 cells during adipose
conversion, and expressian in COS7 fibrablasts elevates uptake of long-chain faity acids (Hui, T.Y. et
al. (1998) J. Bicl. Chun. 273:27420-27429).

Mirochondeial carrier prateins ave transmembrane-spanning proteins which transpart fons and
charged metabalifes between the cytosol and the mitochondrial matrix. Examples include the ADP,
ATP carrier pratetn; the 2-oxnoglutarate/malate carrier; the phosphate. cartier protein; the pyravate

carrier, the dicarboxylate carrier which transports malate, succinaie, fumarme, and phospbate; the

tricarboxylute carrier which transports citrate und malute: and the Grave's disease carrier protein, a
protein recognized by 1gG an patients with active Grave's disease, an antoimmnne disorder resulting
in hyperthyroidism. Proteins in this faodly consist of thres tundem repews of an approximately 100
amine acid domain, each of which contzios two transmembrane regions (Stryer, L. (19%3)
Biachcmistry, W.H. Frecman and Company, New York NY, p. 351 PROSITE PDOCO015%
Mitachondnul energy wansfer proteins signature; Opline Mendelian Inhenitance in Man {OMIM)

+ 273000 Graves Disease).

This class of rranspocters also inchides the mitochondrial nncoupling proteing, which create
proton leaks across the inner milochondrial membrane, thus uncoupling oxidative phosphorylation
from ATP synthesis. The result 3s energy dissipation in the form of beat. Mitochondrial uncoupling
proteins have been implicated as madulators of thermoregulation and metabalic rate, and have been
proposed as poteptial targets for drugs against metabolic diseases snch as ohesity {Ricouer, D et al.
(1999) 1. Ink. Med. 245:637-G42).

Ton Chuanels

“The electrical potential of a celt is generated and maintained by controlling the movewment of
Jons across the plasma membrane. The movement of ions requires ion channels, which formion-
selective pores within the membrane. There are two basic iypes of jon channels, ion transporiers and
gated ion channels. Ion transporiers utilize the energy obrained from ATE hydrolysis 1o actively
transport an ion against the ion’s concentration gradient. Gated ion channels ailow passive {Tow of an
o down the jon’s elecirochernical gradient under restricied conditions. Tagether, these types of ron
channels generate, maintain, and uilize an electrochermical gradient that is used in [) eleetrical
irpnlse conduction down the axon of a nerve cell, 2} ransport of molecules into cclls against
concantration aradients. 3) initiation of muscle contgaction, and 4) endocring cell secretion,

Ion Transporters
lon transporters generate and maintain the resting electrical potentis} of a cell. Utilizing the

encigy derived from ATP hydrolysis, they transport fons against the ion’s concemration gradient,

4
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These Irensmembrane ATPases are dividad inio three fomilies. The phosphorylated {P) class jon
transporers, including Na*-K* ATPuse, Ca™-ATPase, and H*-ATFase, arc activated by a
piosphoryiation event. P-class jon ransporters are responsible for maintaining resting potential
distributtons sach that cytoselic copoentrations of Ma’ and Ca®* are low and cylosolic voncenitation
of I{* iz high. The vacnolar (V) class of ion transparters incindes 11" pumps on intruceliular
organelles, such as lysosomes and Golgi. V-class ion teansporters ara responsible for generating the
fow pH within the lunen of these organelies that is required for function. The coupling factor (F)
<class consists of H* puanps in the mitochondria. F-class ien rransporters wtilize a proton pradient to
generatz ATP from ADP apd inorganic phosphate (P,).

“The P-ATPases are hexamers of a 100 kI subunit with i2n transmembrane domains and
several large cvloplasmic regions that may play a roke i jon binding {Scarborough, G.A. (1959) Cur.
Opin. Cell Biol. 11:517-322). The V-ATPases are composed of two funstional domains: the ¥V,
domain, o peripheral complex responsible for ATP hydrolysis; and the V. domain, an integral
complex responsible for proton ranslocation across the membrane. The F-ATPages are stoucturally
and evolutionarily related (o the V-ATPasex. The F-A'TPase b, domain contains 12 copies of the ¢
subunit, a highly hydrophobic protein composed of twe transmembrane domairs and contaming &
single buried carbuxyl group in TM2 that iz essential for proten twanspert. The V-ATPase V, demain
contains three types of hamolegons 2 subunits with fowr ar five transmembrane domains and the
essentiab carboxy) group in TM4 or TM, Both types of complex also contain a single a subunit that
may be myvolved n reguiatmg the pH dependence of activity (Forgae, M. (1992} 1. Etol. Chemn.
204:12651-22054).

The resting patential of he cell is uulized in wmany precesses involving carvier proteins and
gited ion chinnnels. Curmier proteins utilize the siing potental to ransport motecles inw and out of
the cell. Amine acid and glucose (ransport into many cells ix linked to sodium ion co-iransport
{sympout) so that the movement of Na™ down an elecuochemical gradient drives transport of (he other
molecule np a concentyation gradient. Similarly, cardine rauscle links wansfer of Ca® out of the cell
with 1ransport of Nat into the cel] (antiport).

Gated Ton Chanpels

Gated fon channals contral ton flow by regulating the opening and closing of pores, The
ability ta conirol ion flux through various gating mechanisms allows ion channels to mediale such
diverse signafing and homeostaric funciions as neuronal and endocrine signaling, muscle contraction,
fertilization, and zegulation of jon and pH balance. Gated ion channels are categorized according to
the manner of regulating the gating function. Mechanically-gated channels open thew pozes in
response o mechanical stress; voltage-gated channels (e.g., Wa*, K, Ce™, and CI channels) open

their pares in responsc to changes in membrane patential; and ligand-gatcd channels (e.g.,
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acatylchaline-, seratonin-, and gluramate-gated cation channels, and GABA- and glycine-gumed
chloride channrels) open their pores 0 the presence of 2 specific ion, nuclectde, or neurewansmiter.
The gating properties of & particular ion chanmel (i.c., its threshold for and duration of opening and
cleging} are sometimes modunlated by association with auxihary channel proteins and/or post
translational medificacions, such as phosphorylation.

Mechanically-gated or mechanosensitive ion channels act us transducers far the senses of
tauch, hearing, and balance, and also play important roles in ezl volume regulatian, smeoth muscie
contraction, and cardiac rhythm generation. A stretch-inactivated channel (51C) was recently cloned
from rat kidney. The SIC channe! befongs to a group of channels which are activated by pressure or
stress un the cell membrune imd conduct both Ca™ and Na” (Suwuki, B, et al. {1989} 1, Biol. Chem.
174:6330-6335).

The pure-forming subunits of the voltage-gated cation channels form a superfamily of ion
channel proteins. The characteristic domain of these channe! proteins comprises six transmembrane
dotnning {S1-56). a pore-forming remion (P) located between 55 and 56, and intracellular aminp and
carboxy termini. In the Ma* and Ca®™ sabfamilies, this domain fs repeated four times, while in the K*
channe] subfamily. each channel is formed from a tetzamer of either identical or dissimilar subunits.
The ¥ region contains information specifying the ien sclectivity for the ¢hannel. In the case of K¥
clhanncls, a GYG wipepride is involved in this scleetivity (Tshii, T.M. et al. {1997) Proc. Natl. Acad.
Sei. USA 94:11651-11634).

Voltage-gated Na*and K* channcls are necessary for the funcrion of elecrrically excisahle
cells, such us nerve and musele cells, Action potentials, which lead to neurotransmitter release and
muscle contraction, arise from large, iransient changes iy the. permeability of the mombrane to Ma*
and K* ions. Depolatization of the membrane beyond the thresheld level opens voltage-gated Na®
channels. Sodium fans flnw into the cell, further depolurizing the membrane and opening mere
vollage-gared Na¥ chanuels, which propagates the depalarization down the langth of the cell.
Depolarizaticn also opens voltage-gated potassium channels. Consequently, potassiuny ions flow
ourward, which leads to repolatization of the membrane. Violtage-gated channels utilize charged
residues 1n the fourth transmembrane segment (843 o sense voliage change. The open state lasts enly
about | millisecond, at which tine the channel spontancously converts into w1 inactive stale that
cannor be opened icespective of the membrane potential. Inactivation is mediated by the channel's
N-terminus, which acts a5 a piny that closes the pure. The transition from an inactive 1o a closed state
requires 4 refurn to resting potential.

Voltage-gated Na* channels sre heterotrimeric complexes compased of 4 260 kRDa pore-
forming « subunit that associates with two smaller avsiliary subunits, B1 and B2, The 2 subunit is a

integral membrane glycopratein that containg an extracellnlar Ig domain, and its association with a

G
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and 31 subunits corvelates with increased foncrional expression of the channe!, a change in its gating
properties, as well as an increase is whole cell capacitance due Lo an increase in membranc surface
area (Isom, L.L. et al. (1995} Cell §3:433-442),

Non voitage-gatod Na' channais include the members of the amiloride-scnsitive MNa®
channel/degenerin (NaC/DEG) family. Chaomel sebumits of this family arc thoughe to consist of two
transmembrane domains flanking s long exwacellvlar loop, with the amino and carboxy! termint
lacated within the call. The NaC/DEG family inchudes the epithelisl Na® channel {ENaC) tnvelved in
Na* reabsarption in epithelia inchnding the airway, distal colon, cartical collecting duct of the kiney,
and cxocrine duct glands. Mutations in ENaC result in pseudshiypoaldosteronism fype 1 and Liddte’s
syndrome (pseudohyperaldesteromem). The NaC/AIEG family also includes the reeently
chamacterized FI"-gated cation channels or acid-sensing ion channels (ASIC). ASIC subunits are
expressed in the brain and forny heleromuitimeric Na™-permezble channels. These channels require
acid pH fluernations For activation. ASIC subunits show homology to the degenerins, a family of
miechanically-gated chonnels odgimaily isclated fram C. clegans. Mutations in the degencriny cavss
nenrodegeneration. ASIC subunits may also have a role in newronal ferciion, or in pain perception,
since tissve acidosis canses pain (Waldniann, R. and M. Lazdunski {1998} Curr. Opin. Neurobiol.
B:418-422; Bglen, RN eral. (1999) Trends Pharmacal. Sei, 20:337-342).

B* channels ace focated in all cell ¢ypes, and may be regulated by vohage, ATP
caRceration, or second massengers such as Ca™ and cAMP. In non-excilable tissue, K* channels
are involved in protem synihesis, control of endocrine secretions. and the maintenanes of asmotic
<quilibrium acraxs membranes. In peurons and other excitable cells, in additon to regulating action
potentials and repolarizing membranes, K channels are respensible for setring resting membrane
potential. The cytoso! contains non-diffusible anions end, to balance this net negative charge, the cell
contains a Ma-K* pump and ion channels that provide the redistribution of Ka*, K*, and CI'. The
pump actively transports Na* out of the cell and K* into the cell in a 3:2 ratio. Ton channels in the
plagma mombranc atlow K= and Ci~ to flow by pussive diffuston. Becanse of the high negative charge
within the cveosol, €1 flows out of the call. 'The flaw of K* is balanced by an elccrromarive force
pulling K" into the cell, and a K* concentration gradient pushing K out of the c2il. Thus, the resting
membrane potential is primarily cegulated by K* flow (Salkoff, L. and T. Jegla (1995} Neuron 15:489-
492).

Potassium channel subonits of the Shaker-like superfamily all have the characteristic six
transimembrane/] pore domain strocture. Four subunits combine as homo- or heterotetramers ta form
fanctional K channels. These pore-forming subunits also associate with various cytoplasmic B

subunits that alter channel insctivation kinetics. The Shaker-like channel family includes the voltage-

gated K7 channcls as well as the delayed rectifier type channels such as the human ether-a-go-go

7
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related gene (HERG) associated with long OT. a cardiac dysrythimia syndrome {Curran, M.E. (1998)
Curr. Opin. Biotechno]. 9:563-572; Kaczorowski, G.J1. and M.L. Garcia (1899) Curr. Opin. Chem.
Biol. 3:448-438).

A second suparfamily of K* channels 1s composed of the inward rectifying chanmels {Kir).
Kir channels have the property of preferentially conducting K* cunents in the joward direction.

These proteins consist of a single potassivm sclective pore domain and two transmembrane domains
which correspﬁnd ta the fifth and sixth tansmembrane domains of voltage-sated KT channels. Kie
subupits also associate as wiramers. The Kir family includes ROMK1, mutattons in which lead to
Rartter syndrome, a repal tubular disorder. Kir channels are also invelved in regulavon of cardiac
pacemaker activity, seizures and epilepsy, and insulin regulation (Doupnik, C.A. et al. (1993) Cur.
Opin. Neurobiol. 5:268-277; Curran, supra).

The recently recognized TWIK K~ channel family includes the maymnalian 1TWIK-1, TREK-
| aud TASK proteins. Members of this family possess an overall structure with four transmembranz.
domains and two P dosnains. These proteins are prabably invelved in contmtling the resting polential
in & large set of cell types (Duprat, F. et al. (19971 EMBO J 16:3364-5471}.

The voltage-gated Ca ™ channels have been clagsified intu several subtypes based upun their
electraphysiological and pharmacoiogical characteristics. L-type Ca® channels are predominantly
expressed in heatt and skeletal muscle where they play an essential role in excitation-contraction
coupling. T-tvpe channels are important for cardiac pacemaker activity, while Nelype and P/Q-tvpe
channels are involved in the control of neurotransmitter relcase in the central and peripheral nerveus
system, ‘The L-type and N-type voltage-gated Ca channels have been puritied and, though their
functions differ dramatcally, they have simifar subunit coimpositions. The channels are composed of
three subenits. The w, subunit forms the membrane pore and voltage senscr, while the o8 and f
subunits modulzte the voliage-dependence, sating propectics, and the corent amplitude of the
channel. These subunits are encoded by at least six o, on= a8, and four P geoes. A fourth subumit, v,
has been identificd in skeletal muscle (Walker, D. et al. {1998} I. Biol. Chem. 272:2361-2367;
MeCleskey. EZW. (1994) Curr. Opin. Neurabiol. 4:304-312),

The travsient receptor family (Trp) of calcinm ion channels are thanght to mediate
capacitaiive calcium entry (CCH). CCE ts the Ca®™ influx intg culls to resupply Ca™ stores depleted
by the action of inwsitel triphosphaie (IP3) and other agents in responss W numeatons bormones and
growth facters. Trp and Trp-like were first cloned from Drosophila amd have sivmilarity (o voltage
gated Ca2+ channels in the 83 through 36 reglons. This seagests rhat Trp and/or related proweing may
form mammalian CCC entry chanmels {Zhu, X. et al. (1996) Cell §5:681-671; Boulay, G. et al. {1997}
I. Biol. Chem. 272:28672-29680). Melastatin is a gene isalated i both the monse and human, and

whose expression in melanoma cells is inversely correlated with melanoma aggrassiveness i vivo.

)
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The trnan ¢DNA nanscript correspands 1o a 1533-amino aeid protein having homology to members
of the Trp family. 1¢ has hean proposed that the combined use of malastatin mMRNA expression status
and mumor thickness might allow for the determunarion of subgroups of patients at both low and high
risk for developing metastatic disease {Duncan, L.M. etal (2001) . Clin. Oncol. 19:568-576)
Chloride channels are necessary in endocrine secretion and in regulation of cytosolic snd
ofganiclie pH. In secretory epithedial cells, C1- enters the cell across a basolateral membrane through
an Ma*. KVCL cotranspovter, accumulating in the cell above its electrochemical equilibrivm
concentraiion. Secretion of C[- from the apical surface, in respanse to hormenal stimlation, leads to
flow of Na* end water irto the secretory luraen. The Cystic fibrosis transmembrane conductance
regulator (CFTR) is a chlovide channel encoded by the gene for cystic fibrosis, a comunan fatal
genetic disorder i hurnans. CFUR is a member of the ABC wansporter family, and is camposed of
wo domains 2ach consisting of six ransmernbrane domains followed by a nucleotide-binding site
Loss of CFTR function decreases ransepithelial water secretion and, as a result, the layers of meus
that coal the cespicatory tree, pancreatic ducts, and intestine arc dehydrated and difficult to clear. The
resulting blockage of these sites leads @ puncreatic insofficiency, “meconium sleus™, and devastating
“chranic obstructive putmonary dissase™ (Al-Awqatl, Q. et al. (1992} J. Exp. Biel. 172:243-266).
The volage-gared chloride channels (CLC) arc characterized by 10-12 transmembrane
domairs, us well as two small globular domains known as £BS domaing. The CLC subunits
probably function as homotetramers, CLC proteins are mvolved in regulation of cell volume,
membrane potential stabilization, signal transduction, and trapsepithelial transport. Mutastions in
CLC-1, expressed predominantly o skeletal muscle, are esponsible for autosermal recessive
seneralized myolonia and astosomal dominant myotonia congenita, while mulations in ihe kidney
shannel CLC-3 lead to kidney stones (Jentsch, T.J. {19¥6) Curr. Opin. Newrobicl. 6:303-310).
Ligand-gated chanuels open their pores when an extraccHular or intracellnlar mediatar binds
o the chantel. Neurotransmitter-gared channels are channels that open when a neurotransmiiler
binds to their extracelhilar domain. These channels exist in the pasisyraptic membrane of netve ar
mitscle cells. There are two types of neurotransnunter-gated channels. Sodium channels open in
response to excitatory neutoransmitters, such as acctylcholing, glutamate, and serotonin. This
opening causes an influx of Na* and produces the inirial localized depolarization that activates the
voltage-gated channels ond starls the action potential. Chloride channels open in response ta
inhibilory nenratransrmitters, such as y-amincbutytic acid (GABAY and glycine, leading to
hyperpolarization of the membrane and the subsequent generarion of an actfon poential,
Neurotransmitter-gated ion channels have four transmembrane domeins arc probably function as
pentamers (Jenisch, supra). Aming acids in the second transimembrane domain appear 1o be impartant

in determining channel permeation and selectivity (Sather, W.A. et al. (1994) Curr. Opin. Nearcbiel.
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4:313-323).

Ligend-gated charmels can be regulated by intiacellular second messengers. For example,
valcinm-activated K * channels are gated by intemal caleium tong. In acrve cells, an influx of caleiom
during depalarization opens K* chaonels to modulate the magnitude of the action potential (Ishi et al.,
supra}. The large conductance (BK) channcl has been purified from brain and its subunit
compasition deterndned. The o subvnit of the BE channel has seven rather than six transmembrane
domains in contrast ko voltage-sated K” ehannels. The extra ransmembrane domain is located at the
subupit N-terminus. A 28-aming-acid streteh in the C-terminal region of the subunit (the “calcium
besl” region) contains many negatively chareed residues and is thought to be the region respansible
for calcium binding. The B subunit consists of twa transmembrane domains connectsd by a
glvensylated extraceliular Joop, with jnrracellalar N- and C-rermini (Kacrorowski, supra; Yergara, C.
et al, (1998) Curer. Opin. Meurobiol. 8:321-325).

Cyelic nucleotide-pated (CNG) channcls are gated by cytoselic cyclic nucleotides. The best
examples of these sre the cAMP-gared Na* channels involved in olfaction and the cGMP-gated cation
chamnels involved in vision. Both systems involve ligand-mediated aotivation of a G-protein coupled
receptor which then alters the level of cyclic nucleotide within the cell. CNG channels also represent
a major pathway far Ca™ entry into neurons, and piay roles in neuronal devetopment and plasticity,
CNG channslz are tetramers containing at least two types of subunits, sn ¢ subunit which can form
funcrional homomeric channels, and a B subunit, which modulates the charnel properties. All CNG
subunits have six transmembrane domains and a pore formung regien between the {itth and sixth
sravsmiemnbrane domains, sinilar to voliage-gated K* chavpels. A large C-termipal domain contaias a
cyelic nuclectite binding dumain, while the N-terminal domain confers variation ameng channel
subtypes (Zafall, F. et al. (1997 Curr, Opin, Nevcobiol. 7:404-412).

The activity of other types of ion chanmel proteins may 2lso be modulated by a variety of
inrracelular signalling proteins. Many channels have sites for phosphorylation by one or more
protein kinuses including protein kinase A, protein kinase C, tyrosing Kinase, and casein kinase 11, afl
of which regulate ton channel activity in cells. Kir channels are activated by the binding of the 30y
subunits of heterateimeric G-proteins (Reimann, F.and F.M. Asheroft {1999 Cur. Opin. Cell. Biol.
11:503-508). Cther protein are involved in the [ocalization of ion channels to specilic sites in the
cell membeane. Such proteins include the FDZ domain proteins known as MAGUKs (merbrane-
associated guanylate Kinases) which regulate the civstering of ton channels at gevrenal synapses
{Craven, $.E. and D.S. Bradt (1993) Cell $3:495-498).

Disease Correlation

The eticlogy of numerous human diseases and disorders car be atributed o detects in the
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transport of mokcules acraxs membranes. Defects in the trafficking of membrane-bound transpericrs
and ion channels are associated with soveral disorders, 2.8, cystic fibrasiy, glucose-galactoss
matabsorption syndrome, hypeccholesterolemia, von Gierke disease, and certain forms of diabetes
mellitns. Single-gene defect discases resulting in an tnability to transport small molecules across
membranes include, .., cystinoria, iminoglyeinuria, Hirtup disease, and Fanconj discase {van 't Hoff,
W.G. {1996) Fxp. Mephrol. 4:253-762; Talente, G.M. et al. (1984} Ann. Intern. dMed. 120:218-226;
and Chillon, M. ef al. (1995) New Engl. J. Med. 332:1475-1480),

Human diseases caused by matations in jon channel genes include disorders of skeletal
muscle, cardize muscle, and the central nervous system. Mutations in the pore-forming subunits of
sodiom aod chloride channels canse myoionia, a musele disorder in which rclaxetion after volunrary
contraction is delayed. Sodium chanoel myotonias have been treated with channel hlockers.
Mucations in muscle sodium and calcium channels cause forms of periodic paralysis, while mutations
in the sarcoplasmic calcium release channel, T-tobule calcium chanocl, and muscle soditin channel
cause malignant hyperinermia, Cardiac arrythmia dizorcders such as the long QT syndromes and
sdiopathic ventricalar fibrillation are cansed by mutations in potassium and sodium chameis (Coaper,
EC. and L.Y. Jan {1998) Proc. MNatl. Avad. Scf, USA 96:4732-4764). All four known hurnzn
idiopathic epilepsy menes cade for ion chanvel proteins (Beckovic, S.F. and LE. Scheffer (1999) Curr.
Opin. Neurology 12:177-182). Other neurological disorders such as ataxias, hemnplegic migraine and
fiereditary dealness can afso yesult frem notations in ion channel genes (Jen, 1. (1999) Curr. Opin.
Neurobiol. 9:274-280; Cooper, supra).

len channels trave been the target for many drog therapics. Neurorransmitter-gated chanpels
have been targeted in therapiss for reatment of insomnia, anxiery, depression, and schizophrenia.
Voltage-gated channels have been targeted in therapies for arhyshmia, ischemic stroke, head tranma,
and nsurodegenerative disease (Tavlor, O.P, and L.S. Narasimhan {1997) Adv. Pharmacal. 39:47-98)
Various classes of ion channels also play an importan! role in the percepiton of pain, and thus are
potential targets for now analgesics. These include the vanilloid-gated ion channcls, which are
activated by the vanilloid capsaicin, as well as by noxious heat. Local anesthatics such as lidocaine
and mexiletine which blockade voltage-gated Na® channels have been oselul in the treatment of
newropaihic pain (Eglen, supra).

Ton channels in the inpnune system have recently been suggested as targsts for
immunasnodulation. T-cell activation depznts upon calcium sigoaling, and a diverse set of T-cell
specific ion channels has been characterized that affect chis signaling process. Chanoel blocking
agents can inhibit seeretion of [ymphokines, cell praliferation, and killing of 1arget ceils. A peptide
antagonist of the T-cel potassium channe) Kv1.3 was found o suppress delayed-type hypersensitivity

and allogenic responses in pigs, validating the idea of channel blockers as safe and efticacious

u
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imnmmosuppressants (Cahalan, M.D. and K.G. Chandy (1997) Curr. Opin. Biotechnol. §:749-756).
The discovery of new transporters snd ion channels and the palynucleotides encoding them
satisfies a need in the act by providing pew compositions which ave useful in the diamosts,
prevention. and treannent of wansport, neuralogical, muscle, immunological, and cell prelifecative
disorders, and in the assessiment of the effects of exogencus compaunds or the expression of nucleic

acid and aming acid scquences of transporters and fon channels.

SUMDMARY OF THE INVENTION

The invention featares puvified polypeptides, transporters and jop chaonels, referred to
colleatively as “TRICH"” and individually as “TRICH-1," “TRICH-2,"“TRICH-3,"
“TRICH-4,™ TRICH-5," “TRICH-6,""TRICH-7,” “TRICH-8,"TRICH-9,"
YTRICH-10.*TRICH- [ 1.” “TRICH-12,"*TRICH-13," “TRICH-{4," and “TRICH-15"" In one
aspect, the inventian provides an isolated polypeptide selecied from the aronp coosisiing of a} a
polypeptide comptising an aminG acid sequence setected from the groap consisting of SHQ T N0:!-
13, b) a nawally occurring polypeptide comprising an amine acid sequence at fcast 30% identical to
an amina xcid sequence selected from the proup consisting of SEQ T NO:1-15, <) 2 biologically
active fragment of a polypeptide having an amina acid sequence selected from the graup consisting of

SEQ ID N©:1-15, and 4} an immnnogenic fragment of a pulvpeplide having an amine acid sequence

selecied from the group consisting of SEQ ID NC:1-13. In one alternative, the invention provides an
tsalated polypeptide cornprising the amine acid scqnence of SEQ MY NO:I-15.

The invention farther provides an isolated polvnucleotide encoding a palypeptide sclected
from the grovip consisiing of a) a polypeptide conmprising an amino acid sequence selected from the
group consisting of SEQ ID NO:1-15, b) a naturally occurring polvpeptide comprising an amine acid
seguence at least 90% identival to an amino acid sequence selected from the group consisting of SEQ
ID NO:1-15, ¢) a bialogically active fragment of a polypeptide having an amino acid sequence
selected from the group sonsisting of SEQ I MNO.1-13, and d) an immunogenic ragment of &
palypeptide having an amino acid sequence selected from the group consisting of SEQ 1D NO:1-13.
Iy one alernative, the polynucteotide encodes a polypeptide selecied frem the group consisting uf
SEQ D NO:1-15. In another alterative, the polymcleotide is selected from the group consisting of
SEQ ID NO:16-30.

Additionally, the ipventicn provides a recomnbinant polynucleotide comprising a promoter
sequence operably linked to 2 polynucleotide cnceding a polypeptide selectad from the gromp
<onsisting of u) a polypeptids comprising an amine acid sequence setected from the group consisting
of SEQ [ Nex1-15, b) a naturally eccurring polypeptide comprising an amino acid sequence at Jeast

90% identical 1o at amino acid sequence selected from the group consisting of SEQ D NO:3-15,¢)a

12
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biologically astive fragment of a polypeptide having an amino acid scquence sefected froim the group
consisting af SEQ ID KO:1-15, and d) as ivuminogenic fragment of a polypeptide having an aming
acid sequence selected ram the group consisting of SHQ 1D NO:2-15. Ia one aliernarive, the
ivention provides a el transformed with the recombinant polymucleatide. Tn another alternative, the
invention provides a transgenic organism comprising the recombinant polynucleotide.

The invention also provides a method for producing a polypeptide seleeted from the group
consisting of a) a polypeptide comprising an aming acid sequence selected front the group consisting
of 3EQ I3 NO:1-15, b} a naturailv accurring polypeptide comprising an amine acid sequence at least

% identical to an aming acid sequence selected from the group consisting of SEQ D NO:1-15, ¢) a
biologically aciive fragment of a polypeptide having an amine acid scquence selected from the group
consisting of SEQ I N(:1-13, and d) an immunagenic fragment of a polypeptide having an aminy
acid sequence selecled from the group consisting of $5Q 1D WO:1-13. The method camprises a)
eylnring 4 coll under conditions suitable for cxpression of the pelypeptide, wherein sqid cell is
transformed with a recombinant polynusleatide comprising a promoter sequencs: operably linked o a
polymicleatide encoding the palypeptids, and b) recovering the polypeptide so expressed

Additionally, the tovention provides an isolated aotibady which specifically binds ro a
polypeptide selected (rom the group congisting of a) a polypeptide compristng an amino acid
sequence selected from the gronp cansishing of SEQ) [D NCG-1-13, by a narorally ocenrring palypeptide
camgrisitig an aotiye acid sequence at leqsst 3095 identical o an anino acid sequence selected from
the group consisting ol SEQ [D Kk 1-15, ¢ a biclogically active fragment of a polypeptde having an
amino acid sequence scleeted from the granp consisting of SECQ I NO:1-13, and d) an Immunogenic
fragment of & polypeptide having s amina acid sequence selected from the group consisting of SEQ)
D NO1-15.

The inventian further provides an isolated polynuclectide selected from the group cunsisiing
of a). a polynuclectide comprising a pelynucleatide sequence selected trom the group consisting of
SEQ ID NO:16-30, by a nawrally occurring polynueieotide comprising a polynuclcotide seguance at
least 90% jdentical to a polyoncleotide sequence selectad from the group consisting of SECH 1D
NC:16-30. ¢) a polynucleatide complementary to the polynuclzotide of a), d) & polynucleotide
complementary to the polynuclectide of b, and £} an RNA equivalent of a)-d). In one altcmnaiive, the
polynacleotide comprises ar ieast 60 contignons nucleotides.

Additionally, the invention provides a method for detecting a target polvauclestide ina
sample, said targer polynucleatide having & sequence of a polynucleotide selected from the group
consisting of 8) a polynucieotide comprising a palynucleatide sequence sclected from the growp
consisting of SEG ID NG 16-30, b) a natorally nccupring polynncleatide comprising a polynelectide

sequence at least 304 identical to a palynucleotide sequence selected from the sxoup consisting of

13
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SEQ D NO:16-30, ¢} a polynucleatide conmplementary to the polynucleotide of a), d) a
poiynucleatide complemeantary to the polynucleatide of b), nd €) an RNA equivalent of a)-d). The
weethod comprises a) hybridizing the sample with & probe comprising ar least 20 conriguous
nueleatides compiising a sequence complerientary 16 said target palynucieoride in the .\*a-mp[e. amd
which probe specitically hybridizes Lo said target polymucleotide, under conditions whereby a
hybridization complex is formed between said probe and said arger pelynucleotide or fragmenes
thereot, and bl detecting the presence or absence of said hybridizarion complex, and apttomalfy, if
present, the umount thereok. In one aliemative, the probe compriscs al least 60 contigucus
nucleatides.

The invention further provides a methed for detecting a target polynnelentide in a sample,
said targat polynuciectide having 2 sequence of a palynucleatids stlected from the mroup consisting
of a) a polynucleatide comprising a polynucleatide sequence selected fromi the group consisting af
SEQ 1D N2 16-30. b) a natwrally accurring polynteleatide eomprising a polynucleatide sequence at
feast 30% identical to a potynucleatide sequence xelectzd fram the group consisting of SEQ
N{316-30, ¢) 2 polymuclentide complementary ta the potynucleotide of a), d) a polynneleotide
complementary 1o the palymicleotide of 1), and 2} an RNA equivalent of 2)-d). The method
comprizes a} emplifying said target polynucleatide or fragment thereaf using polymerase chain
reaction amplification, and %) detecling the presence or absence of taid amplified 1arget
polynuclentide or fragment therzol, and, optionally, il present, the amount thereof,

The invention further provides a composition comprising an cifective amount of
polypentide selected from the group consisting of a) ¢ polypeplide comprising an amino acicl
sequence selecrad from the groap consisting of SEQ 1) NO:1-13, b) & nawrally occurring polypeplide
comprising an amino acid sequence at least 90% jdentical ro an aming acid sequence selecred trom
the grouy consisting of SEQ JD NCh1-13, ¢} a biologically active fragment of a polypeptide baving an
amina acid sequence selectad from the sroup consisting of SEQ 1D N0:1-15, and d} 40 immunogenic

fragment of a polypeptide haviag an amine acid sequence selected from the group consisting of SEQ

ID NO:1-13, and a pharmacoutically acceptable crcipient. In one embodiment, the composition

comprises an amino acid sequence selected from the group consisting of SEQ TD NOn1-15. The
invention additionally provides a method of treating a disease or ondition associated with decreased
expression of functional TRICH, comprising administerimg to a patient in need of such wreatment the
SOMPasILIon.

The imvention also pravides a method for screening a campousid for effectiveness as an
agonist of a polypeptide selected fram the group consisting of &) & pelypeptide comprising un aming
acid sequence selectad from the group consisting of SEQ ID NGO 1-13, b) a naturally eccuiring

polypeptide comprising an amine acid sequence at Jeast $0% identical to an amine avid sequence
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selectedt fram the graup consisting of $EQ I NO:1-15, <) = binlogically active fragment of 2
polypeptide having an amine acid sequence selected from the aroup consisting of SEQ M'NCET-1S,
and d) an immuanogenic fragment of a polvpeptidc having an smino acid sequepce selected from the
group consisting of SEQ I NO:1-15. The method comprises a) exposing a sample comprising the
polypapticle to a cammpound, and b} detecting agonist activity in the sampie. In une altemative, the
ipventicn provides a composition comprising an agonist componnd ideatifizd by the method and &
pharmacentically acceptable excipient. In another alternative, the jnvention provides a mathod of
treating a disease or condition associated with decreased expression of functional TRICH. comprising
administering to a patient in need of such treatment the compasiion.

Additionally, the invention provides a method for screening a coropound for sffectiveness as
an antagonist of a polvpeptide selected from the group consisting of a) a palypepride camprising an
amino acid seguence sclested from the group cousisting of SEQ ID NG 1-15, b} a paturally aceurring
polypeptide comprising an amine acid sequence at least 90% identical to an 2mino 4eid sequence
selected from the group consisting of SEQ) D NQ: [-15, ¢} a biologically active Fragment of &
polypeptide having an wnino acid sequence selected from the group consisting of SECQ W2 NO-15,
and d) an immunogenic fragment of a polypeptide having an amine asid sequence selected from the
group consisting of SEQ 1D NO:1-15. The method compnises &) cxposing a sample comprising the
palvpeptide to a campeund, and b) derecting antagonist activity in the smmple. In one allemative, the
invention provides a composition comprising an artagonist compound identified by the methad and a
pharmaceonically aceeprable excipient. I anothey alrernative, the inventton provides a method of
ireating a disease ar condition assoctated with averexpression of functional YRICH, comprising
admiptstering £ a patient in need of such treytment the composition.

The invention further provides a method of screening for a compound that specifically binds
to a polyvpeptide selected from the proup consisting of a) a palypepide comprising an amine acid
sequence selected from the group consisting of SEQ 1D NO:1-13, b} a natarally occuring palypeptide
cmoprising an amina seid sequence at least 30% identical 1o an amine acid sequence selected from
the group consisting of SEQ [0 NO:1-15, &) a biclogically active fragment of a polypeptide having an
anuno acid sequence selected from the group consisting of SEQ ID NG:1-19, and d} an immunogenic
fragment of a pelrpeptide having au amino acikd sequence selected fram the group consisting of SEQ
ID NO:1-15. The method comprises 2) combining the polypeptide with at Teast une et compound
under snitable conditions, and b} dstecting binding of the polypeptide to the test compaund, thoreby
idencifying a compound that specifically binds w the polypeptide.

The fnvention further provides 2 method of sereening fot a compowd that modulates the

activily of a pulvpeptide selected from the group consisting of a) a polypeptide comprising an amino
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4cld sequence selecied from the grovg consisting of SEQ ID NO:1-135, &) a namrally occutting
polypeptide comprising an amino seid sequence ut least 70% dentical 1o an simino acid sequence
seleered from the group consisting of SIQ ID NOuI-135, ©) a biclagically active fragment of a
polypeptide having an amine acid sequence selected from the sroup consisting of ST 1D NO:3-135,
and d} an immunogenic fragment of  polypeptide having an amine acid sequence sclected from the
group consisting of SEQ 113 NO:1-15. The method comprises ai combining the polypepude with at
least one test compound under canditions permissive for the acttvity of the polypeptide, b) assessing
the activity of the polypeptide in the presence of the test compound, and ¢) comparing the acrivicy of
the polypeptide in the presence of the test compound with the activity of the polypeptide in the
absence af the test compound, wherein a change in the activity of the polypeptide in the presence of
the test compound is indicative of a compound that medulates the activity of the polypeptide.

The mvention further provides a methad [or screening a compound for effectiventss in
altering expression of a target polynocleatide, wherein said target polynucientide comprises a
sequence selected from the group consisting of SEQ 1D NO:16-30, the methed conprising a)
exposing a sample comprising the target palvnucleotide 1o a compound, and b) detecting altered

expression of the target polynuclsoride.

“The tnventian tayther provides a methad for assessing wxicity of a test compound, said
method coraprising a) treating 4 biological sample containing nucleic acids with the twst componnd;

b) hybridizing the nucleic acids of the weared biological sample with a probe comprising ac least 20

sontignous nucleotides of a polynucleatide selecied from the group consisting of i) a polynucleotide
comprising & polynuclectide sequence selected from the gronp consisting of SEQ ID NCu16-30, if) 2
wanirally occurying polynucleotide comprising & polynuclectide scquence at least 9% 1dentical to a
palynucleotide sequence selecicd from the group consisting of SEQ 1D NO:16-30, i) a
polynucleatide having 4 sequencs CoRplemeRary ta i), ivl a palyrucleotide complementary ta the
pelynucleotide of 313, and v} un RNA equivalent of i)-iv). Hybrodization accars onder conditions
whereby u specific hybridization complex is formed between said probe and a target polynuclectide
in the biological sample, satd larget polynucleatide selected from the group consisting of i) &
polynucleatide comprising a palynucleotide sequeace selected from the group consisting of SEQ [D
N©O:.16-30, ii) a naturally occorring polynucizatide comprising a polynucleotide sequence ar least
90% idlentical ta a patynacleotide sequence sclected fram the group consistmg of SE£) 112 NO:16-30,
ilh) a polynuclzotide complementary to the polynueleotide of i), iv) a polynucteotide complepentary
to the polynucleatide of ii), and v) an RNA cquivalent of i)-iv), Alternatively, the tarpet
polynucleotide comprises a frapment of a polynuclectide sequence selected fiom the group consisting

of t)-v) above; ¢) quantifving the amount of ybridization complex; and d) comparing the amount of
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hybridization comptex in the treated biological sarmple with the amount of hyhridization complex in
an untreated biological sample, wheiein a difterence in the amount of hybridizarion complex in the

treared biclogical sample iy indizative of taxicity of the test compound.

BRIEF DESCRIPTION OF THE TABLES

Tuble I summarizes the nomenclature for the {ull length polynuclectide and polypeptide
sequences of the present mvention.

Table 2 shows the GenBank [dentilication cumber and antataion of the neacest GenBank
homelog for polypeptides of the invention. The probability score for the match between cach
polypeptide and its GerBank homolog is alss shown,

Tuble 3 shows structura) features of polypeptide sequences of the invention, including
predicted wwotifs and domaing, along with the methods, algorithms, and searchable daabases used for
analysis of the polypeptides.

Table 4 lists the ¢DINA and genomic DNA fragments which seere used ta aysemble
polvoucleotde sequences of die invention, along, with selected fragments of the polynucleotide
saquences.

Table 5 shows the reprosentative cDNA library lor polynucleotides of the invention

Table & provides an appendix which deseribes the ussues and vectors used for construction of
the cIDNA libraries shawn in Table 5.

Table 7 shaws the taols, programs. and algorithins used to analyze the polynucleotides and
potypeptides of the invention, along with applicable descriptions, relereaces, andt threshold

paramelers,

DESCRIFTION OF THE INVENTION
Before the present proteins, nucleotide sequences, and methods ace deseribed, it is understaod
thar this invention is pot limited to the pacticuiar machincs, materials and metheds deseribed, as these
may vary. Itis also to be understood thai ihe terminelogy used herein is for the purpose of describing
particnlar embadiments only, and is noi intended to limit the seape of the present invention which
will be limited only by the appended clatms.

"y, e,

It muse be noted that as used herein and in the appended claims, the singular formy an,
and “the" includs plural reference unless the comtext clearly dictates otherwise. Thus, for example, a
referznee 1o “a host cell” includes a plurality of such host cells, and a reference Lo “an antibody™ is a
referenca to one or more antibodies and enuivalents therenf known o those skilled in the &, and so
farth.

Unless deflined atherwise, all rechnical and scientifie rerms used herein have the sarme

iy
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meanings as commonty umderstood by one of nrdinary skill in the art 1o shich this invention belongs,
Althongh any machincs. matecials, and methods simnéfar or equivalent & those described herein can be
used to practice or test the present invention, the preferred machines, matorials und methods are now
described. All publications mentioned herein are cited for the purpese of deseribing and disclosing
the cell Tings, protacals, reagents and vectors which are reparted in the publications and which might
be wsed in connaction with the invention. Mothing herein is o be construed 48 an adwission that the
ivention is ack cirtitled (o antedate such disclosuee by virue of prios invention.

DEFINITIONS

“TRICH? refers ta the amino acid sequences of substantially purified TRICH obtained from
any speries, particularly a marmmalian speeies, including bovine, ovine, porcing, murtine, equine, and
human. and from any source, whether natural, synthetic, semi-synihetic, or recombinant.

The tecm “agonist” refiers to a molecule which intensifies or mimics the hialogical activiry of
TRICH. Agonists may include proteins, muckic acids, carbohydrates, small molccules, or any other
compound or composition which medulates the activity of TRICH sither by directly miterscting with
TRICH or by acting on compunents of the biological pathway in which TRICH participates.

An “allelic variant” is an alternative form of the gene eocoding TRICH. Alletic variants may
result from af least one rautation in the nuckeic ucid sequence and may result in altered MRNAs of in
polypeptides whose stuclure or fanction may or may nat be altered. A gene may have hong, ane, ot
many allelic variants of its natzrally occvrting form. Common mutations] changes wiich give nise to
allelic variants are generally ascribed to natural deletions, additions, or substitutions of auclectides.
Each of these types of changes may eecor alone, or in combination with the others, one or Imore times
in a given sequeénce.,

“Alered” nucleic acid sequences encoding TRICH include those sequences with deletions.
insertions, or substitntions of differcnt nucleotides, resulting in a polypeptide the same as TRICH ora
poelypeptide with at Jeast one funclional charactedstic of TRICIL Included within this definition are
polymorphizing which miy or may nat be readily detectable using a particular oligonuclcotide probe
of the polynucleatide enceding TRICH, and improper or uncxpecred hybidization to allelic variunts,
with a Jocus other than the normal chromasomal locus tor the polynuclectide sequence encoding
TRICH. The encoded protein may also be “altered,” sad may contain deletions, insertions, or
substimtions of aming acld residues which produce a sileni change and resalt in a functionaliy
cquivalent TRICH. Deliberatz amino acid substitutions may be made on the basts of similarity in
polarity, charge, solubility, bydrophobicity, hyvdrophilicity, and/or the amphipathic nature of the
residies, ax long as the biological or imnwnelogical sctivity of TRICH ts retained. For example,
negatively charged amino acids may include aspartic acid and ghutanic acid, and positively charged

amino acids may include lysine and arginive. Amina acids with uncharged polar side chains having
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similar hydrophilicity values may include: asparaging and glutamine: and serine and threonine.

Aminc acids with unchacged side chains having similar hydrophilicity valoes may include: feucine,
iseleucive, and valine, glycine and alanine: and phenylalanine and tyrosine.

The terms “amine acid” and “amino acid sequence” refer tn an oligapeptide, pepride,
polvpeptide, or protein sequence, or a fragment of any of these, and to nawrally sccvrring or synthatic
nolecules. Whets “amine acid sequence’” is recited to refer 10 a sequence of a naturally occuyring
protein moleculs, “amina acid sequence” and fike terms arc oot meant to [imit the amino acid
seguence to the compléte native amine acid sequence associated with the recited protein molecule.

“amplificarion” relaws to the production of additional copies of a nuclete acid sequence.
Ampilification is generally carmied ont using polymerase chatn reaction (PCR) technologies well
knowrt in the art.

The teem “antagonist” refers to & molesule which inhibits o atenuates the biological activiey
of TRICH. Aniaganists may include proteins such as antibodies, nucleic acids, carhohydrates, small
molecules, or any other compound or composition which modulates Lhe activity of TRICH either by
dircetly nceracting with TRICH or by acting on components of the biological pathway in which
TRICI participates.

The term “antibody™ refers to intact immunoglobulin melecules as wel as to fragmems
thereof, such as Faby, F{ab™),, and Fv fragments, which are capable of binding an epitopic determinant
Antibodies lhz‘u bind ‘TRK:H polypeprides can be prepared using intact polypeptides or using
fragments containing srmaif peptides of intcrest as the immunizing antigen. The polvpeptide or
oligopeplide used to fimmunize ar animal {e.g., & mouse, a ral, or a rabbit) can be derived from ihe
translation of RNA, or synibesized chermcally, and can be conjugated 1o a carrier protein if desiced,
Commenly usad cacriers that are chemically coupled to peptides include bovine serwm albumin,
thyroglobulin, and keybole limpet hemocyanian (KLH), The coupled peptide is then used to iromunize
the anfmal.

The term “antigenic determinant” refers ro that region of a molacule (i.e., an epitope) that
makes contact with a particular antibody. When a protein or a fragsent of a protein is used 1o
imzunize a bost animal, numarous regions of the protein may induce the producrion of antibodics
which bind specifically to antigenilc determinanis (particular tegions or thee-dimensional striciores
on the protein). An antigenic determinant muy compste with the intact antigen (ie, the immunogen
used 1, elicit the {mmune respense) for binding o an antibody.

The ter “antizense” refers (o any composition capable of basc-pairing with te “sense™
(coding) strand of & specific nucleic aci! sequence. Antisense compositions may include DNA;
BNA; peptide nucleic acid (PNAY, oligenucleatides having modified backbone linkages such as

phosphorothioates, methylphosphanates, or benzylphosphonates; aligonucleotides having modified
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sugdr groups such as 2-methoxyethyl sagars or 2-melhoxyethoxy sugars: or oligonuclectides having
modified bases such as S-methyl cytosine, 2-deoxyuracil, or 7-deara-2<deoxyauanosine, Autisense
molecules may be produced by any method including chemical synthesis or transeription. Once
introdused into a cel), the complementary antisense molecule basc-pairs with a naturally occurring
aucleic acid sequence produced by the cell to farm duplexes which block either transcription or
iranslation. The designation “nagative” or “minus” can refer 1o the anlisense strand, and the
designation “positive” ur 'plus” can refer to the sense strand of a referenee DNA molecule.

The term “hiologically active™ refees to a protein having stuctral. regulatory, of biochamical
functions of a natwrally occurming molecule. Likewise, “immunalogically active” or “iinmunegenic™
refers to the capability of the natural, recombinand, ot synthetic TRICH, or of any oligopeptide
thereof, ta induce a spacific immune response in appropriate animats or cells and (o bind with specific
antibodies.

“Complementary™ describes the relatanship betwezn o single-siranded nucleic acid

scquences that anneal by basc-pairing. For example, 3-AGT-3' pairs with its cowplement,
I-TCAS.

A “compesition comprising a given polynucloetide sequence” and a Mcomposition comprising
a given nmine acid sequence” refer hraadly o any composition containing the given polynueleatide
or amio acid sequence. The composition may comprize a dry formalation or an aqueous solutioi.
Composiions cemprising polymcleotide sequences encoding TRICH or fragments of TRICH may be
employed a5 hybridization probes. The probes may be stored in freexe-dried form and may be
assaciated with a stabilizing agent suck as a carbohvdrate. In hybridizations, the prabe may be
deploved tman aqueous solutton containing salts (e.g., NuCl), deterpents (2.0., sodivm dodecy(
sulfaie; SDS), and other components (e.g.. Denhardt's solution. dry mlk, salmon sperm DA, cte.).

“Conscnsus sequence” refers to a nucleic acid scquence which has been subjocted to repeated
DNA sequence analysis 10 resolve uncalled bases, exiended using the XL-PCR kit (Applied
Biosystems, Foster City CA) in the 5" andior the ¥ direction, and resequenced, or which has been
asscmbied fram ane or pore overlapping cDNA, EST, or genomic DNA fragments using 2 compurer
program [or fragment yssembly, such as the GELVIEW Fragment assembly svsiem (GCG, Madison
WI) or Phrap (University of Washington, Seattle WA). Seme sequences have been both extended and
assembied to produce the consensus sequence.

“Conservative amine acid substinetions” are those substitutions that arc predicted to least
interfera with the proparties of the original protein, i.e., the stcrre and espacially the fancrion of
the protein 15 conserved and not significantly changed by such substitutions. The table below shows
amina acids which roay be substitoted for an original amino acid i a protein and which are regarded

s conservative aming acid substitutions.
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Qriginal Residuc Congervative Snbstitution
Ala Gly, Ser
Asg His, Lys
Asn Asp, Gin, His
Asp Asn, Glo
Cys Ala, Ser
Gln Asn, Ghe, His
Glu Asp, Gin, His
Gly Afa
His Asn, Arg, Glo, Glu
Tl Leu, Val
Ien lle, Val
Lys Arg, Glo, Glo
Met Leu, Ile
Phe His, Met, Len, Tp, Tyx
Sar Cys, Thr
The Ser, Vai
Tep Phe, Tyt
Tyt His, Phe, Trp
Yal ile, Lew, Thr

Congervative aming acid substiwtions generally maintain {a) the structuse of the polypepride
backbone in the avea of the subsiitution, for cxample. as a beta shect or alpba helical confonmnation,
(b) the charze or hydrophobicity of the molecule at the site of the substitution, andfor {c) the hulk of
the stde chain.

A “deletion™ refers to a chapge in the amino acid or nucleotide sequence that results in the
ahsence of one or move amine acid residues or nucleatides.

The term “dertvative’ refers ta a chomically modificd polyauciconde or polypeptide.
Chemical modifications of a polynuclegtide can inchude, for exampie. replacement of hydragen by an
alkyl, acvl, hydroxyl, or amino group. A derivative palyiaclestide encodes 4 polypeptide which
retains ot least one biological or imuminological function of the natural molecule. A derivative
polypeptide is one modified by glycosylation, pegylation, or any similar process thaf retains al Jeast
one hiological or immunological function of the polypeptide frem which it was derived.

A Mdetectable label” refers to a reporter molecule or enzyme that is capable of geperating »
mezsurable sigral und is cavalently or noncovalenly joined to a polynucleotide or polypeptide.

A "fragment” is 2 upique portian of TRICI or the polynucleotide encoding TRICH which is
identical in sequence to but shorer in length thun the parent sequonce. A fragment may comprise up
Lo the entire length of the defined sequence, minus one nuckeotidefaming acid residue. For example,
a fragmenl may comprise from S to 1000 conriguous nuelcotides or aming acid residoes. A fragment
used &5 a probe, priser, antigen, therapeutic moelecule, or for ather purposes, may be at least 3, 10,

15, 16,20, 23, 30, 40, 50, 66. 75, 100, 150, 250 ar at least 300 cantigtiouns raclcotides or aming acid
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residues in length. Fragments may be praferenoally sefecred from cettain regions of a maolecule. Far
cxample, & polypeptide fragment may comprise 3 certain length of contiguous amine acids selected
from the first 250 or 500 amina acids (or first 23% or 50%) of a polypeptide as shown in a certain
detined sequence. Clearly these lenaths are exemplary, and any length that ts sapported by the
specification, including the Sequence Listing, tables, and fignies, may be encompassed by the preseat
cmhodiments.

A fragment of SEQ TD NO:15-30 comprises a rzzion of unique polynucleatide sequence that
specifically identifies SEQ 1D NO:146-30, for exarple, as distingt from any other scquence i the
genome from which te fragment was obiained. A fragment of SEQ 1D NQ: 16-38 is usefud, for
example, in hybridizaticn and amplification technologies and in analogous methods that distinguish
SEQ I NO:16-30 from relaied polvnucleotide sequences. The precise length of a fragment of SEQ
I N(:16-30 and the region of SEQ [ NQ:16-30 to which the fragiment coresponds are roatnely
determinable by one of ordinary skill in the ant based on the intended purpose fur the fragment,

A fragarent of SEQ ID NO:1-15 is enceded by a fragrent of SEQ ID WOH6-30. A fragment
of SEQ ID Nk -5 comprises a region of unique amino acid sequence that specifically identifies
SEQ I NO:1-13. For example, a tragment of SEQ 10 NO- 15 Js wseful as an immunogenic peptide
for the development of antibodies that specifically recognize SEQ ID NO:L-15. The precise length of
a fragmemt of SEG ID NO:1-15 and the region of SEQ YD NO:1-13 o which the fragmant
comesponds are routinely detzrminable by ane of ordinary <kill in the ar based on the imended
puipose tor the fragment.

A “full length” polynucizotide sequence is one containing at Jeast a tranzlation initiation
codon (&.g., methionine) followed by an open reading (raipe and 2 teanslation terminaiion codon. A
“full length” polynuclentide sequence encodes a “full length” polypepude sequence.

“Homology" refors o sequence Sioularity or, interchangeably, sequence identity, betwestt
two or more palypuclectide sequences or two or more polypeptide sequences.

The terms “percent idantity" and “% {rentity,” as applied to polynucleatide sequences, refer
15 the pereentage of residue matches between at (east two palyiucisoride sequences aligned vsing a
standardized algoritho. Such an algorithm may insert, in a standardized and reproducible way, gups
in the seguences being compared in order to oprimize alignment between two sequances. and
thercfore achieve a more meaningful comparisan of the two scquences.

Percent identity berween polynucleotide scquences may be determined using the defanlt
parametess of the CLUSTAL V algorithm as incorperated inte the MEGALIGN version 3.12e
sequence alignment program. This prograr is part of the LASERGENY software package, 2 saite of
molecular biological analysis programs (DNASTAR, Madison WIL CLUSTAL V is described in
Higgins, D.G. and P.M. Sharp (1989) CABIDS 5:151-153 and in Higgins, D.G. et al. (1992) CABIOS
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§:189-191. For pairwise alignments of polyuucicotide sequences, the default parameters are set as
follows: Etople=2, eap penalty=3, window=d, and “diagonals saved’=d4. The “weighted” residue
wight table is selected a5 the default, Percent identity is raported by CLUSTAL WV as the “percent
stmilarity™ betweesn aligned pelynucleotide sequences.

Altematively, & svite of commonly vsed and fieely available scquence comparisen algorithins
ix provided by the National Center for Biglechnolopy Information (NCBI) Basic Local Aligoment
Search Tool (BLAST) CAltschul, S.F. ct al. 112903 1. Wal. Biol. 215:403-410), which ig available
from s:\:era] sources, including the NCBI, Bethesda, MDD, and on the Internet at
hitp:twww pebinknunih gov/BLASTY, The BLAST soltwae suile includes various sequence
analysis prograuis incloding “blasul,™ that s used 1o align a kuown palynucteotide sequence. wirth
other palynucleotide sequences from a variety of databases, Also available is a tool called “BLAST 2
Sequences” that is used tor direct pairwise comparison of two nucleotide scquences. "BLAST 2
Sequences” can be accessed and used interactively at btpswww.nebinlm.nih. gov/gortfel2 heml.
The "BLAST 2 Sequences™ onl can be used For both blastn and blastp (discussed below). BLAST
programs are common by used with gap and other paramertcrs sct te default scitings. For example, 1o
compare two pucleotide sequences, one may uss blasts with the "BLAST 2 Sequences™ 100l Yersion
2.0.12 (April-21-2000) set at defyult parameters. Such default paramalers may be, for cxasple:

Matrix: BEOSOUMG?

Reward for match: 1

Penulty for mismatch: -2

Open Gap: 5 and Extenision Gap: 2 pennities

Gap x drop-off: 50

Expece: 10

Werd Size: 11

Fifter: on

Pereent identity may be measured over the lengih of an entive defined sequence, for example,
as defined by a particular SEQ ID number, ar may be measured over a shorter length, for example,
aver the length of a fragment taken from a larger, defined sequence, for instance, a fragment of at
least 20, at least 30, at least 40, at Jeast 30, at least 70, ai lcast 100, or at least 200 contiguous
nucleatides. Such lengths ace excmplary only, and it is understood that any fragment length
supported by the sequences shown herein, in the tables, figures, or Szquence Listing, miy be used 1o
describe a fength aver which percenrage identiny nay he measured.

Mucleic acid sequences that do not show a high degree of tlentity may nevertheless encode
sirmilar aming acid sequenres dae 1o the degeneracy of the genetic code. It is understood that chunges

in a nuclede acid sequence can be mads using tis degeneracy to produce mulriple nucleie acid
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sequencas thar all encode substantigl!y the same protein.

“The phrases “percent identity” and "% ideatity,” as applied 10 polvpeptide sequences, refer to
the percentage of residue matches hetween at least two palypeptide sequances aligned using 2
standardized algorithm. Methods of polypeptide seguence alignment are well-known. Some
alignment melhods 1ake into accoumt conscrvative amino zoid substitutions. Such conservative
subsritutions, expiained in more detail above, generally preserve the charge and bydrophobicity at the
site. of substiturion, thus pressrving the steecrure {and thevefors function) of the polvpeptide.

Percent identity betweer polypeptide sequences may be determined using the default
parameters of the CLUSTAL V algorithm as incacporated into the MEGALIGN version 3.12e
sequence alignment program (described and referenced abave). For pairwise aligniments of
polypeplide sequences using CLUSTAL ¥, the defaull pacameters e set as follows: Kmple=1, gap
penalty=3, window=3, and *diagonals saved"=3. The PAMZS0 matrix is seiccted as the default
resjdue welght table. As with polyanuclestide alianmenss, the percent identity i reporeed by
CLUSTAL ¥ as the “percent similarity” tetween aligned pelypeptide sequence pairs.

Alternatively the NCBI BLAST software saite may be veed. Tor example, for a patrwise
comparison of two polypepride sequences, one may use the “BLAST 2 Sequences” rool Version
20,12 (April-21-2000} with blastp sct ac defauk paramerers. Such defavlt parameters may be, for
example:

Meauriv: BLOSUMG2

Open Gap: 11 and Extension Gap: I penalties

Gap x drop-off: 50

Expece: 10

Word Size: 3

Filter: on

Fereeni ideanty may be measured over the length of an enre defined polypeptide sequence,
fur sxample, as defined by a particular SEQ I number, or may be measured over a shorier Jlength, for
example, over the length of u fragment taken from a larger, defined polypeptide scquence, fos
mstance, a fragment of at least 15, at lcast 20, at least 30, at [east 40, at least 30, at least 70 ar at leust
150 contiguous residucs, Such lengths arc excioplary only, and it is upderstood that any Jragment
length supporied by the sequences shown herein, in ths ables, figures or Sequence Listing, may be
used to describe a length over which percentage identity may be measured.

“Hursan actificial chromosomes™ (HACS) are linear mizrochromesomes which may contuip
DNA sequences of abour 6 kb to 10 Mb in size and which contain all of the elements required for
chromesome replication, segrepation and maintenance.

The torm “hurnarized antibady™ refers o an anlibody malecufe in which (he amino acid
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sequence ju the non-antigen binding regions has heen altcred so thas the antibody moge closely
resembles a hinman antibody, and still retains its urigina) binding atnlity.

“Hybridization" refers ta the pracess by which a polymucleotide strand anneals with a
compiementary steand through base pairing under defined bybridization conditions. Specific
hybridization is an indication Lthig two mucleic poid séquences share  high degree of complementarity.
Specific hybridization complexes form under permissive anoealing conditions and remair hybridized
after the “washing™ step(s). The washing stepds) is particulacly impartant in deternining the
stringency of the hybridization process, with more stringent conditions allowing less non-specific
binding, 1.e., binding between pairs of nucleic acid stramds that are not perfectly mawhed. Permissive
conditions for annealing of nucleic acid sequencss are routinely determinable by one of ordinary skill
in the att and may he consistent among hybridization experiments, whereas wash conditions may be
varied among experiments to achieve the desired stingency, and therefare hybridization specificity.
Permissive annealing conditions oceur, for example, at 65°C in the prasence of abeut 6 x SSC, abaut
1% (wiv) 8IS, snd about 100 yg/ml sheared, denatosed saltnon sperm DNA,

Generally, stringency of hybridization 1s axpressed, in part, with refersnce to the tempasature
under which the wash step is carried out. Such wash remperawres ace typically selecrad to be about
3°C 1o 20°C lower than the thermal meiting point {T,} (ot the specific sequence at a defined ionic
steength and pH. The T, s the temperatnre {under defined ionic steength and pli) ar which 50% of
the target sequence hybridizes to a perfecty matched probe. An equation for calculating T, and
conditiens for nucleic aeid hybridization are well known and can be found in Sambroak, 1. et al.
(1949) Molecular Cloning: A Laboratory Manual, 2 ed., vol. 1-3, Cald Epring Harbor Press,
Plainview NY; specifically see vatume 2. chaprer 2.

High stringency conditicns for hybridization berween polvnncleatides of the present
invention inclade wash conditions of 63°C in the presence of about (.2 x S3C and ahouat .19 SDS,
for 1 hour. Alternatively, lemperatares of about 65°C, 60°C, 33°C, or 42°C may be ngad. 85C
coneentration may be varied from about 0.1 to 2 x 33C, with 3D3 being present at gbout §.1%.
Typically, blocking reagents are used to block non-specific hybridization. Such blocking reagents
inciude, for instance, sheared and denatured safmon spexm DNA at about 190-200 ug/ml. Organie
solvent, such as formamide at a concentration of about 35-305% /v, may also be wscd under particular
ciccumstances, such as tor RNA:DNA hybridizations. Useful variations on these wash conditions
will be readily apparent to these of ordinary skill in the art. Tlybridization, particulacly vnder high
stringeney conditions, may be snggestive of evolutionary similaricy hetween the nucleotdes. Such
similarity ts strongly indicative of a similar role for the nucleotides and their encoded polypeptides.

The term “hybridization complex” refers to a complex formed between bwo nucleic acid

sequences by vire of the formation of hydrogen bonds berween complemeniary bases. A
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hybridization complex way be formed in solution {e.g.. Oyt ar Ryt analysis) or formed between one
nucleic acid sequence present in solution and another nucieie zcid sequence immobiifzed on a solid
support {¢.g., paper, menibeanes, [Hiecs, chips, pins or glass slides, or any other appropniare subsirate
ta which cells ar their nueleic acids have heen fixed).

The words “insertion” and “additian” refer to changes in ar amino acid or nucleatide
sequence resulting in the addicion of one or mote amine acid residues or nucleotides, respectively

“lnwmune rasponse” can refer ro conditions associzted with inflammation, icauma, immune
disorders, or infectious or genetic disease, ete. These conditions can be characterized by expression
of various factors, ¢.g., cytokines, chemokines, and oier signaling molecules, which may affect
callular and sysiemic defense sysrams,

An "immunogenic fragment” is a polypeptide or oligopeptide fragment of TRICH which is
capable of cliciting an immne response when introdoced Lo a living organism, for 2xample, a
mammal. The term “immunogenic fragment” also inchudes any polypeptice or cligopeptite fragment
of TRICH wiici 15 useful i any of the anrbody praduction methods disclosed herzin o knawn in the
art.

The term “microarray” refers to an arrangemen: of a plurality of polynucleotides,
potypeptides, ar other chemical compounds on a substrate.

‘The terms “elemant” and “srray element” yefer b a polynucieatide, polvpephide, or other
chemical compound having a unique and defined position on a wiceoarray.

The term “modulate” refers to a change in the activity of TRICH. For example, modulation
may CRUst 4R increase or 2 decrease in protuin activity, binding characileristics, or any other

hiolazical, anctional, or immunclogical properties of TRICH.

The phrases “nucleic acid” and “nucleic acid sequence™ refer 1o 3 nuelsotide, oligonueleatide,

polynucleotide, or any fragment thereof. These phrases also refer to DNA or RNA of genomic or
syntberic arigin which may be singfe-stranded or dlouble-stranded and may reprasant the sense or the
antsense strand, to peptida nugleic acid (PNA), or 1o any DNA-like or RNA-like mierial,

"Operebly linked" refers to the situation in whieh u first nucleic acid sequence is placed in &
functional relationship with a second nucleic acid sequence. For instance, a promnter is operahly
linked to & coding sequence if the promoter alfects the transcripiion or expression of the coding
sequence. Operably linked DNA sequences may be in close proximity or contiguous and, where
NECssaly 1o join twe protein coding regions, m the same reading frame.

“Feptide mucleie ackd™ (PNA) refers to an antisense molecule or anti-gene agent which
comprises an oligonuclectide of at least about 5 mocleotides in lengih linked Lo a peptide buckbone of
amino acid residues ending tn lyxine. The terminal lysine canfers solubility tu the composition.

Frag preferentially bind complementary single stranded DNA or RYNA and stop transcripr
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clongation, and may be pegylated to extend their lifaspan jn the cell.

“Past-translarional modification™ of an TRICH may involve lipidatan. glycasylation,
phosphorylation, acervlation, racemization, protealytic cleavage, and other modifications known in
the art. These processes may eccur synthelicaily or biochenically, Biochomical modifications will
viry by ccll tvpe depending on the enzymaric miliew of TRICIL

“Probe” refors to nucleic acid sequances encoding TRICH, their complements, or fragments
thercof, which are used ta detect identical, alietic or related noclefc acid sequences. Frobes are
isolated oligonucleotides or polynucleatides artached to 2 detectable label or reporter molecule.
Typical labels include radioactive isotopes, ligands, cheniluminescent agents, and enzyvmes,
“Primers” are short nucleie acids, usnally DNA cligonucleotides, which may be annealed to a target
polynucleatide by complementary base-pairing. The primer may then be exiended aiong the target
DNA strand by a DNA pofvmerase enzyme. Primer pairs can be used for amplificasion (and
identification] of a nucleic acid sequence, e.,, by the polymerase chatn reaction (PCR).

Probes and priwers as used in the preseat invention typically comprise at keast 15 cantiguaus
mucleotides of a known sequence. I order o enhance specificity, longer probes and primers may also
be emploved, such as prabes and primers that comprise at least 28, 25, 30, 40, S0, 60, 70, 80, 20. 100,
ar at least 130 consecutive auclestides of the disclosed aucleic acid sequences. Probes and primers
may be considecably longer than these examples, and il ts understood that any length suppocted by the
speeification, including che ables, figures, and Sequence Listing, may be used.

Methods for preparing and using probes and prirers are doscribed in the retercoces, for
axample Sambrook, J. et al. (1982) Molecular Cloning: 4 Laboratory Maual, 2 ed | vol. 1-3, Cold
Spring Harbor Press, Plainview NY; Ausubel, F.M. et al. (1987) Curcent Protocols in Molecular
Biviogy, Grzene Pobl. Assac, & Wilsy-Intersciznces, MNew York NY: Tnnis, ML ef al. {J990) PCR
Pratocals, A Guide 1o Methnds and_ Applications. Academic Press, San Diege CA. PCR primer pairs
<an be derived from a known sequence, for example. by wsing computer programes intended for that
purpose such as Primer (Version 0.5, 1991, Whitehead Institute for Biomedical Research, Cambridge
MA).

Oligonuclentides for use as primers are selected using sofiware known in the ari for such
purpose. For example, OLIGG 4.06 sottware is ugeful for the selection of PCR primer pairs of up ra
109 nusleotides cach, and for the analysis of oligonucleatides and larger pelynuclectides of up te
5,000 nuckatides from an input polyrucleotide sequence of up te 32 kilobases. Stmilar primer
selection programs have incorporated additional features for expanded capabilities. For example, the
PrimOU primer selection program (available vo the publis from the Genome Center at Universicy of
Texas South West Medicsl Center, Dallas TX) is capable of choosing specific primers from

megabase sequences and is thus useful for designing prirers on a genume-wide scope. The Primer3
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primer scleetion program {available to the public from the Whitchead Institute/MIT Center for
Genome Research, Cambridge MA) allows the user to input & “mispdming library,” in which
sequences to avaid as primer biading sites ave nser-specified. Primer3 ix useful. in particular. for the
selection of cligonucleotides for micrvanays. (The soures cede for the [atter two primer selection
programs may alse be obtained from their respective sources and modified to meet the user's specifie
needs.) The PrimeGen program (avatlable to the public from the UK Humaa Genorme Mapping
Projoct Resource Centre, Cambridge UKD designs primers bused an multiple saquence alignmants,
thersby allowing szlection of primers that bybridize to cither the most conserved or least conserved
regions of aligned nucleic acid sequences. Hence, this program is nseful for identification of bath
unigue and conserved oligonuclcotides and polynucleotide fragments. The oligonucleotides and
polynucleotide fragments identificd by any of the above selaction methads are useful in hybridization
technologies, for example. 2s PCR or sequencing primers. microarray elenents, or specitic probes to
identify fully or partially complerentary polynucicotides in 4 sampie of nucleic acids. Merhods of
oligonuclzotide selection are not limeted (o those described abave.

A “recombinant nucleic acid” is a sequence that is not naturally occorming or has a sequence
that is made by an artificial combination of two or more otherwise separated segments of sequence.
“Ihiy artifieial combination is often accomplished by chemical synthesis or, mare cammanly, by the
artificial manipulation of 1solated segments of nuclew acids, e g, by genctic enminzering technigues
such as those described in Sambrook, gupra. The term recombinant includes nucleic acids that have
been altered solely by addition, substitation, ar delfetion of a portion of the nueleic acid. Frequently, a
recombinant nucleic acd may include a ancleie acid sequence operably linked to a promoaoer
seruenze. Such a recarsbinant nucleic ucid may be pact of a vector that is used, for example, to
teansform a cell.

Altematively, such recormbinant nucleic acids may be part of a viral vector, .2, based an a
vaceinia virus, that could he use to vaccinate a mammal wherein the recombinant nucleic acid is
cxpressed, Inducing 2 protective immunological response in the mammal,

A “regulatory clement” refers to a nucleic acid sequence usually derived from untransiated

regions of a gene and inclodes enhiancers, promoters, introns, and 5" and 3 untranslaied regions

(UTRs). Regulatory elements interact with hast or viral proteing which control manscription,
transiation, or RINA stability.

“Reporter mefecnles” are chemical or biochemical moictizs used for labeling a nucleic acid,
aming acid, or antibody. Reporter malecules include wdionaclides; enzymes; fluorescent,

chenlami . or hr nic agents: substrates; cafaators; inftibitors; wagnetic particles; and

other moieties known in the agt,

An “RINA equivalent,” in reference 1o a DINA sequence, is compased of the same tinear
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sequence of nucleatides as the reference DMNA sequence with the exception that all oceurrences of the
nitrogenans base thymine wre replaced with uracil, and the sugar backbone is compoesed of ribose
instead of deoxyiibose,

The tenn “sample™ is used in its broadest sense. A sample saspected of containing TRICH,
nuclzic acids encading TRICH, or fragments thercof may comprise a bodily fluid; an extract from a
ce]l, chiromosome, organells, or membrane isolatad fram a cell; a cell; genomic DNA, RNA, or

cDNA, in soletivn or bound to a substrate; & tissug; a lisse print; o,

The terms “specific binding” and “specifically binding” tefer to that inleraction between a
protein er peptide and an agonist, an antihody, an antagonist. a small molecule, or any natural or
synthetic binding compesition. The interaction is dependent upon the presence of a particular
stracture of the protein, ¢.g., the antigonic determinant or epitope, racognized by the binding
molecule. For example, if an antibody is specific for epitope “4," the presence of 4 polypeptide
comprising the epitope A, or the presence of frec unlabeled A, in a reaction containing fres labeled A
and the antibody will reduce the amount of labeled A that binds to the antibady.

The term “substantially puri(icd” refers to micleic acid or amino acid sequences that are
remaved from theie paiural cnvironment aud are isolated or separated, and ave at Jeast 60 free,
preferably at Jeast 75% froc, and most preferably at leagt 90% free from ather components with which
they are naturally associated.

A “substitation” refers to the replacement of one or more wminn acid residues or nucleotides
by different aming acid residues or nucleotides, respectively.

“Substrate” refers to 20y suitable dgid or semi-rigid support including menbranes, filters,
chips, slides, wafers, fibers, magnetic or nonmagnstic beads, gels, mibing, plates, polymers,
microparticles and capiilaries. The substrale can bave a varicty of sucface fornis, such as wells,
trenches, ping, channels and pores, to which polynucleotides or polypeptides are bonnd.

A “reanseopt image” refers 1 the coltective patiern of gene expression by a particulac cell
type or tissue under given conditians at a given fime.

“Transfonmation” describes a process by-which cxogenous DNA, is introduced into a recipient
<elt. Transformarion may cccur under patural or artifical conditions accurding to vagions methods
well known in the ast, and may rely an any known method for the inscriion of foreign nucleic acid
sequences into a prokaryotle or eukaryotic host celt. The method for transformation is selected based
on the type of host celi betng transformed and may include. but is not limdied to, bacteriophage or
viral infection, electroparation, heat shock, Tipofaction, and particle hombardment, The term
“transformed cells” includes stably trnsformed cells in which the mseried DNA s capable of
repliration either as an autonomous|y replicating plasmid or as pact of the host chromosome, as well

as transiently tanstormed cells which express the insapred DNA or RNA for limbed periods of time.
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A “rrapsgenic orpanism,” as used herein, is any organism, including but not linited to
anitmals and plants, in which one or more of the cells of the orzanism contains heterologous oucleic
acid introduced by way of hman itervention, such as by transgenic techniques well known in the
art. The nucleic acid is introduced into the ccll, directty or indirsctly by intreduction into a precursot
of the cell, by way of deliberate genciic manipulation, such as by microinjection or by infeetion with
a recombinant virus, The term genelic manipulation dues not include classical cross-breeding, or in
vitre fertilization, but cather is directed lo the introduction of a cecombinant DNA molecute. The
Transgenic organisms contemplated in accordance with the present invention include bacteria,
cyanchacteria, fungi, plants snd animals. The isolared DNA of the present invention can be
introduced inio the host by methods known in the art, for example infection, transfection,
transformation or transconjugation. Techniques for wansferring 1be DNA of the present invention
inta such oreanisms arc widely known and provided in references such as Sambrock et al. {1989),
supra.

A “variani” of a particular nuclzic acid sequence s defined a5 a nucleie acid sequence having
at least 40% sequence identity to the particular nucleic acid sequence over & cectain length of one of
the nuclelr acid sequences using blastn with the “BLAST 2 Sequences™ tool Version 2.0.9 (vlay-07-
19997 set ac default parameters. Such ¢ pair of nucleic acids may show, for example, at least 30%. at
least 609, at least T0%, at least 30%, at Least 83%, at lzast 30%, at least 1%, at Jeast 92%, ut least

3%, at Jeast 94, at Lleast B3%%, at Teast 96%, at tenst 7%, at loast 955, or at least 99% or greatey
seguence identity over a certain defined length. A variant may be described as, for example, an
“allelic™ {as daltned abave), “splice,” “specics.” or "polymorphic” variant. A splice variant may have
sigmificant identity to a reference molecute, but will gencrally have a greater or lesser number of
polynucleotidss due to alternative splicing of exons during mRMNA processing. The corespending
polypeplide may possess additional functional domaivs or lack damains that are preseni in the
reference molecule. Species variants are polynucleatide seguences that vagy from one species to
anuther. The resulling polypeptides will generally have sisnificant amino acid identity relative to
each other. A polymorphic variant is a variation in the polynuclentide sequence of 2 particular gene
berween individuals of a given species. Polymorphic vuriants also may encampass “single nucleqtide
polyrocrphisms™ (SNPs) in which the polysucleatide sequence varies by one aucleotide base. The
presence of SNPs may be indicative of, for example, a csrtain poplation, a diseass state, ara
propensity for a disease state,

A vaiant” of a particular polypeptide sequence is defined as a polypeptide sequencs having
at least 40% sequence identity to the particular polypeptide sequence over & certain length of ane of
the polypeptide sequences nsing blastp with the "BLAST 2 Sequences” tool Version 2.0.9 (May-07-

149%) set at defaule parameters. Such a pair of polypeptides may show. for exarple, at least S0%, 5t
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least 609%. ar least 70%, at lcast 305, at least 909, at least 1%, at lcast 92%., at least 935, at least
9dh, at lzast 93%. at least 6%, at Jeast 37%, at Jeast 98%, or at ieast 99% or greawr sequence

identity over a certain defined length of one of the polypeptides.

THE INVENTION

The inventian is based on the discovery of new human transporters and ion channels
{TRICH]), the polynucieotides eneading TRICH., and the nse of thess compesitions for the diagnosis.
treaiment, or prevention af transport, neurological, mwscle, immunological, and cell proliferative
dizorders.

Table | enronarizes the nomencfatoce for the full length polynucleotide and polypepide
sequences of the inventien. Each polynucleotide and its corresponding pelypeptide are correlated to a
single Incyte project identification number {Treyte Project I, Tach polypeptide sequence is denoted
by bath a polypeptide sequence identification number (Polypeptide SEQ ID NO:) and an ncyle
polypeplide seqguence number {Incyte Polypeptide 1D} as shown. Each palynucleatide sequencs is
denated by both a polynueleatide sequence idemification number (Polynucleotide SEG U2 MO:) and
an Ineyte polyruclectide eansensus sequence number (icyte Polvnucleotide I0) as shown.

Table 2 shows sequences with homology to the polypeptides of the invention as identified hy
BLAST analysis agawnst the GenBank protemn (genpepr) database. Calumins 1 and 2 show the
polypeptide seguence identification nwmber (Polypeptide SEQ JD NO:) and the conresponding Tncyte
polypeptide scquence nuntber {Incyte Polypeptide ID} For polypeptides of the invention. Colunmn 3
shows the GenBank identificanion nomber (Genbank ID NO:) of the nearest GenBank homolog.
Column 4 shows the probability score for the match betwesn each polypeptide and its GenBank
homeotog. Column 5 shows the annotation of the GenBank hornolog along with relevant citations
where applicable, all of which are expressly incorporated by reference herein.

“Table 3 shows various stenctural features of the polypeptides of the invention. Columns 1 and
2 show the polypeptide sequence identification nomber (SEQ ID NO:} and the corresponding Inevie
polypeptide saguence number {Incyte Polypentide ID) for cach polypeptide of the invention. Calumn
3 shows the mamber of aming acid zesidues in each palypeptide. Column 4 shows potential
phospharylatien sites, and column 3 shows potential glyeosylation sites, as determined by the
MOTIES program of the GOG sequence analysis software package (Genetics Computer Group,
Madison WI). Colurn & shows amine acid residues comprising signature sequences, domains, and
motifs. Colemn 7 shows anatyiical methods for protein structare/function anaiyvsis and fn some casss,
searchable databases to which the analytical methods were applied,

Together, Tables 7 and 3 summarize the properties of polypeptides of the invention, &nd tcse

properties establish thar the olaimed polypeptides are iransporters and ion chanpels. For example,
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SEQ D NOQ:5 i5 93% ideatical, from residue M1 Lo vesiduc 11809, to Rattys norvegicus ghaamate
recepror delta-1 subunit {GenBank ID g473542) as determined by the Basic Local Alignment Search
Tool (BLAST). (Sce Tahle 2.) The BLAST probability score iz 0.0, which indicates the probability
of ohtaining the chserved polypeptide sequence alisoment by chance. SEQ I NO:5 alsa contains a
receptor family ligand binding rexton as determined by seavching {or statisticalfy significant matches
in the hidden Markov model (HMM)-based PFAM databage of conserved protein family domains.
{5ee Table 3.3 Data from BLIMPS and additional BLAST analvses pravide further catoborative
evidence that SEQ) [ NO:S is 9 glutamate receptor. SEQ D NO: -4 and SEQ TD NOWE-15 were
analyzed and annotated in a similar manper. The algorithms znd parameters for the unalysis of SEQ
1D NOD:1-15 are deseribad in Table 7.

As shown in Table 4, the fell length polynucleatide sequences of the present invention were
assembied using cDNA sequences or cading (exon) sequences derived from gepomic DNA, or ary
combination of these two types of scquences. Caltmas 1 and 2 list the polynucleatide sequence
identification number (Potynucleotide SEQ [0 NO:) and the corresponding Ingyte polynucleotide
Cohscnsls sequence numbser (Incyte Polynucleotide 10) tar cach polynucleatide of the inventiah.
Column 3 shaws the lenpgth of each polynuclestide sequence in basepaics. Columy 4 st fragments
of the polynuclentide sequences which are useful, for example, in hybridization or amplification
technologies that identify SEQ 113 MO:16-30 or that distinguwish between SEQ ID NO.£6-30 and
telated polynucleolide sequences. Colunin § shows identificution numbers cormesponding (o cDWA
sequencas, oading sequences (sxons) predicted from zenomic DINA, andfor sequence assemblages
comprised of both cDNA and genomic DNA. These sequences were used to assemble the ful) levgth
palynucleatide sequences of the invention. Columns 6 and 7 of Table 4 show the nucleotide start (57
and stop (37 positions of the cDNA and genoinic sequences in column 3 relative 1o their respectiva
full Jengih sequences,

The identificauon sumbers in Colamn 3 of Table 4 may refer specifically, for example,
Incyre cDNAs alang with their carresponding cDRNA libraries. For example, §431853H1 i3 the
identification number of an Incyiz cDNA sequence, and LUNGNONO7 is the cNA, libryry from
which it is detived. Incyee cDNAs for which cDNA libraries are not indicated were derived from
pooled cDNA Jibraries (2.5, 71456748V [, Alematively, the identification numbers in column 3
way refer to GenBank cDNAs or BSTy (2., 23396013) which contributed to the asscmbly of the [l
length polynuclestidls sequences, Alternatively, the identification numbers in column S may refer to
coding regions predicted by Genscan analysis of genomic DNA. For cxample,
GB1.g6742097_000003 fasta.adit is the identification number of a Genscan-predicied codimg
sequence, with 6742097 being the GenBank identificarion number of the sequence to which Genscan

was applicd. The Genscan-predicred coding sequences may have been ediled prior to assembly. (See
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Example IV.) Alternatjvely, the identification nombers in column 5 may rvefer 1o assemizlages of both
DA and Genscan-predicted exons beought together by an “exon stitching” algorithm. (See
Example V) Alternatively, the identificasion nuinbers in column 3 may refer to asvemblages of both
eDNA and Genstcan-pradiceed exons hrought together by an “exon-stretching” algorithm, (Sce
Example V) In some cases, Incyte cDINA coverage redundant with the sequence coverage shawn in
¢olumn 5 was abtained o confiom the final consensus polynocleotide sequence, but the relevant
Incyte cDMA idemification numbars are not shown.

Table 5 shows the representative ¢<DINA libraries for those full length potynucleatide
sequences which were assembled nsing Ineyte CDNA sequences. The representative cDNA library is
the Ineyte cONA library which is mest frequently represenced by the Tncyie cIIINA sequences which
were nsed o asscmble and canfinen the above polymucleotide sequences. The tissocs and veators
which wers used to construct the cDNA libraries shown in Table 3 arz described in Table 6.

The invention also encompasses TRICH varfants. A preferred TRICH variant is ene which
has at least about 80%%, or alternatively at least about 99%, or oven at lzast about 93% aming acid
sequence identity o the TRECH amino acid sequence, and which contiins o lgast one functional or
strucwral characteristic of TRECFL

The invention also encompasses polyneclearides which encode TRICH. In a particular
embodiment, the invention encompasses a polynucleatide sequence comprising @ sequence selected
from the gronp consisting of SEQ ID NO: 16-30, which encades TRICH. The polynueleotide
sequences of ST [ NO:16-30, as presented in the Sequence Listing, embrace the eguivalent RMA
seguences, wherein occurrences of the nitrogenous base thymine are replaced with wrscil. and the
sugar hackbene is composed of ribose instead of deoxyribose.

The invention also encempasses a variant of a polypuclentide sequence encading TRICH. Tn
particulae, such a vanant polyoucleotide sequence will have at least about 70%. or alternatively at
least about 835, or even at lease about 93%: polynuelectide sequence identisy ta the polynuclectide
sequence encoding TRICH. A particular aspect of the invention encompasses & vaviant of a
palynucleotide sequence camprising a sequence selected from the group consisting of SEQ 1D
INCH16-30 which has at least about 704, or alternatively at least abouat 855, or ¢ven at ieast about
95% polynuclectide sequence identity 10 4 nucleic acid sequence selected from the group cansisting
af SEQ ID NO:16-30. Any one of the polynuclectide variants described above can encode an aming
acid sequence which contains at least one functional or structural characteristic of TRICH.

It will be appreciated by those skilled in the art thai as a result of the degencracy of the
genstic code, a multitade of polynueleotide sequences encoding TRICH, some bearing minimal
similarity o the polynuclectide sequences of any known and natarally occurring gene, way be

produced. Thus, the invention conternplates each and every possible variation of pelynucleotide
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sequence that could be mate by selecting combinations based on possible codon cheices. These
combinations ate made in accordance with the standard triplet genetic code as applied 10 the
polynueleotide sequence of nawrally vecurring TRICH, and all such variations are (o be considered
as being specifically disclosed.

Althaugh nucleotide sequences which encode TRICTT and ity variants are generally capable of
hybridizing to the miclkeolide sequence of the naturally ocewring TRICH vnder appropriately selected
conditions of stringency, it may be advantageous to prodoce nacleotide sequences cncoding TRICH
or it derivativas possessing a substantially difterent codon wsage, ¢.g., inclusion of nan-natwally
occurring cadons, Codans may be selected to increase the rate at which expression of the peplide
oceurs in & particular prokaryotic or cukarvotic hosk in accordance with the frequency with which
particular codons are wtilized by the host. Other reasons for substantially altering the nuclectide
sequznec encoding TRICH and its derjvatives without altering the encoded amina scid sequences
include the production of RNA transcripts baving mote desirable properties, such as a preatcr
half-Jife, than transcripts prodonced from the paturally aceurring sequence.

The invention alse encompasses production of DNA sequences which encode TRICH and
TRICH derivatives. or fragments thereof, entirely by synthetic chemistry, Afeer production. the
synthetic sequence may he insanted into any of the many availahle expression vectors and cell
systerds using reagents well known in the art. Moreever, symthetic chemistry inay be used to
introduce mutations into 2 sequence encoding TRICH or any fragment thereof.

Also encompassed by the inveniion are polynucleotide seyuences that are capable of
hybridizing to the clatmed polynuclegtide sequences, and, in particular, to those shown in SEQ 1D
MO 16-30 and fragments thereaf under vanious conditions of sitingency. {(See, ¢.g, Wahl, G.M. and
$.L. Bevger (1987) Methods Enzymel. 132:389-407; Kimmel, A.R. (1987) Methods Enzymel.
132:507-311) Hybridization conditions, including annealing and wash conditions, are described in
“Definitions.”

Methods for DNA sequencing ave well known in the art and may be used to practice any of
the embodiments of the invention. The methods may employ such enzymes as the Kiepow fragment
of DNA polymerase [, SEQUENASE (US Biochemical, Cleveland OR), Taq poiymerase {Applicd
Biosysterns), thermastable T? polymerase (Amersham Pharmacia Biatech, Piscaraway NI), or
combinations of polvmerases and praofreading cxonucleases such as thase found in the ELONGASE
amplification system (Life Technalagics, Gaithershurg MIX). Preferably, sequence preparation is
automated with machines such as the MICROLAR 2200 liquid transfer system (Hamilton, Reno NY),
PTC200 thermal cveler (MY Research, Watertown MA) and ABI CATALYST 800 thermal cyeler
{Applicd Biosysiems). Sequencing is then carried oot using either the ABT373 or 377 DNA
sequencing system (Applied Biosystems), the MEGABACE 1000 DNA sequencing systen,
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(Moalecular Dynanves, Suntyvale CA), or othor systems known in the art. The resuling sequences
are analyzed using a variety of algarithms which are well known in the art. (See, e.g., Ausubel, F.RL
(1997 Short Protocols in Moiecular Biology, Jokn Wilew & Sons, New York NY, unit 7.7; Mayers,

E.AL (1993) Molecular Biology and Biotechnology, Wiley VCH, New York MY, pp. 856-833.}

The nucleic acid sequences cneoding TRICH may be extended wiilizing o partial nucleotide
sequence and emploving various PCR-based mezhods known i the ar o detect upstream sequences,
such as promoters and regularary elements. For example, one method which may be employed,
restriction-site PCR, uses universal and nested priners to ampliy unknewn sequence from genomic
DMA within a cloaing vector. (See, e.g., Sackar, G. (1993) PCR Methads Applic. 2:318-322)
Another methad, inverse PCR, uses primers that extend in divergent directions to amplify unknown
sequence from a encularized template. The template is decived from restriction fragments compeising
a known genomic locus and surrounding sequences. {See, ¢.g., Triglia, T. of al. (1938) Nueleic Acids
Res. 16:8186.) A third merhad, captuge PCR, involves PCR amplification of DNA frapments
adjacent o kitown sequences in human and yeast artificial chromosome DNA. (See, ¢.g. Lagersteom,
L etal, (1991) PCR Metheds Applic. 1:411-119.) In this method, moltiple restriction enzyme
digestions and ligations may be used t0 insert an enginzerad dowble-stranded sequence into a region
of unknawn sequence before performing PCR. Other incthads which may be used o retrieve
unknown seguences are known in the art. (See, .g., Parker, 11D, et al. (1991} Nucleic Acids Res.
1$:3035-3060). Additionally, one may use PCR, nested primers, and PROMOTERFINDER librasies
(Clontech, Paln Alto CA) to walk gencimic DNA. This procedure avoids the need ro screen libraries
and is wseful in finding intron/exon junctions, For all PCR-based methods, primers may be designed
using commercially available software, snch as OLTGO 4.06 primer analysis software (National
Biosciences, Plymaonth MN) ar anather appropriate program, to be about 22 to 30 nucleotides in
length, ko have a GC content of about 5% or mure, and o annel W the template at lemperatures of
abaut 68°C ta 72°C.,

When screening (or full length cDNAs, it js preferable to wse Hbraties that have been
size-selected to include larger cDNAs. In addition, random-primed iibraries, which often include
sequences contaiming the 5 regions of gencs, are preferable for situations in which an olieo d(T}
library does not yield a full-length <DNA. Genonue libraries may be useful for extension of sequence
inte 3' non-transeribed regulistory regions,

Capillary electrophorests sysiems which are vomunercially available may be vsed 1o analyze
the size or cenfitm the nucleatide sequence of sequencing or PCR praducts. I particular, capillary
sequencing may employ flowable palymers for clectropharetic separation, four different muolootide-
specific, laser-stimulated fluorescent dycs, and a charre coupled device camera for detection of the

emiited wavelengths. Owpuy/light intepsity may be converted to electrical signal using appropriate
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software {&.g., GEMOTYPER and SEQUENCE NAVIGATOR, Applied Biosystems), and the entire
process frem loading of samples 1o computer analysis and electronic data display may be computer
contalled. Capillary electrophoresis is especially preferable far sequencing smalf DNA fragments
which may be present in imited amiounts ia & particular sample.

In another embodiment of the invention, polynucleotide sequences or fragments thereof
which encode TRICH may be cloned in recembinant DNA moelecules that dircer expression of
TRICH, or fragments or tunctional equivaleats thereof, in appropriate hest cells. Due ro 1he inbherent
dugencracy of the genctic cude, other INA seguences which encode substantially the same or a
functionally equivalent amino acid sequence may be produced and vsed to express TRICH.

The nuclentids sequences of the present invention can be engineered using methods generally
known in the art in order 10 &lter TRICH-encoding sequetices for a variety of perposes inchuding, but
ot limited 1o, modification of the cloning, processing, and/or expression of the gene product. TINA
shutfing by randony fragmentation and FCR reassembiv of gene ftagments and svnthetic
oligonueleotides may be wsed to engineer the nueleotide sequences. For examgle. oligonucleotide-
modiated site-directed matapenesis may be wsed to introduce mutations that create ne restriction
sitas, al:e;' glycasylation paterns. change codon preference, produce splice vaniants, and so forth.

The nucleotides of the prasent invention may be subjected (o DNA shuffling technigques such
a3 MOLECULARBREEDING (Maxysen Inc., Santa Clara CA; described in ULS. Patent Number
5.837,458; Chang, C.-C. et al. {1999) Nat. Biatechnol. 17:723.797; Christians, F.C. et ak. (1909} Nat
Biotechno!. 17:259-264; and Crameri, A, et al, {1996) Mat. Biotechnol. 14:315.319) 1o alter or
imprave the biclogical properties af TRICH, such as its biological or enzymatic activity or its abiley
to bind to ather molccules or compounds, DNA shoftling is a process by which a library of gene
variants is produced usimg PCR-mediated recombination of gene fragments. The library is then
subjected o selection or screening procedures that identily those gene viriants with the desired
propurties. Thess preferred variants may then be pocled and further subjected to recarsive rounds of
DA shuffling and selectionsscreening. Thas, genetic diversity is created through "artificia!”
breeding and rapid malecular evoluian. For example, fragmentis of a single gene coneaining randem
point muiations may be cecombined, sceecened, and then reshuffled until the desized properties are
optimized. Altemnatively, fragments of & piven genc may be recombined with fragments of
homolggous genes in the same gene family, either from the sama or different species, thereby
maximizing the genetic diversity of multiple naterally cscurring genes in a directed and cantrollable
manner.

In another embodiment, sequencss epcoding TRICH rnay be synihesized, in whole or in part.
using chemical methods well known in the art. {See. ¢.g., Caruthers, ML et al. (1950) Nuclsic Acids

Syinp. Ser. 7:215-223; and Horn, T. et al. {1980} Nucleic Acids Symp. Ser. T:225-232)
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Altematively, TRICH ttself or a frugmen theveof may be syathesized using chemisal methads. Foy
sxample. peptide synthesis can be perfenued vsing various solution-phase or solid-phase techniques.
(See, e.g., Creighton, T. (1954} Protetns, Stiuctures and Molecular Propetties, WH Freewnan, New
York NY. pp. 53-60: and Roberge, I.Y. et al. (1995} Sctence 262:202-204.) Autamated symthesis
may be achieved using the ABI 421A peptide synthesizer (Applied Biosysterns]. Additionally, the
amino acid sequence of TRICH, or any part thereof, nay be altered during Jirect synthesis and/or
comtined with sequences from other proteins, or any part thereof, 1o produee a vartant polypeptide or
a polvpeptide having a sequence of a naturaily acourring polypephide.

The peptide may be substantaily purified by preparative high performance liquid
chromatography. (See, e.z., Chiez, R.M. and F.Z. Regnier (1990) Methods Enzymol. 182:392-421.}
The composition of the synthetic peptides may be confirmed by amino acid analysis or by
sequeacing, (See, o.g,, Creighton, snpra, pp. 28-53.)

In order to express a biologically active TRICH, the nucleotide sequences encoding TRICH
or derivatives thereof may be inserted into an appropriate exprasston vector, i.2., u vector which
containg the necessary elements for transceiptional and tragslational cantral of the inserted coding
sequence it a suitabls host. These elements include regulatory sequences, such as enhancers,
canstitutive and inducible pramaters, and 5'and 3’ untranslated tegions in the vector and in
polynucleotide sequences encoding TRICH. Such clements may vary in their strength an speciticity,
Specific initiation signals may alsa be used to achieve mare efficient translation of sequences
enceding TRICH. Such signals include the ATG initiation codon and adjacent sequences, e.g, the
Kvzak sequence. In cases where sequences encoding TRICH and its initiation codon and upstreum
regulatory sequences are inserted into the appropciate expression vector, no additicnal rranscriptional
or trans]ational control signals may be necded. However, in cases where only coding sequence, or 2
fragment thercof, is inserted, exagenous ranslational control signals including an in-frame ATG
inttialion codon should be previded by the vector. Exogenous translational elements and titiation
codons may be of various origing, both nawral and synthetic. The efficiency of expressian may be
enhanced by the inclusion of enbancers appropriate for the particular host cell system used. (See,
e.g., Scharf, D. et al. (1994} Resulcs Peobl. Cell Diifer, 20:125-162.)

Methods which are well known to those skilled in the act may be wsed €0 constrnuct expression
vectors containing sequences encoding TRICH and appropriate transcriptional and translational

conwol clements. These metheds include in vitrg recombinant DNA techniyues, synthetic techingnes,

and in vivo genetic recombination. (See, e.x., Sambrook, 1. etal. {1928%) Molecular Cloning, 4
Labarstory Manual, Coki Spring [Tarber Press, Plainview MY, ¢h. 4, 3, and 16-17: Ausubel, FM. et
zl. (1995) Current Proioeols in Motecular Bioiogy, John Wiley & Sons, New York NY, cli. 9, 13, and
16.)
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A variety of expression vector/host systeins may be utilized to contain and exprass sequences
encoding TRICH, These include, bar are nat limited to, mictoorganisms such as bacleria Lransformed
with recombinant bacterfophiage, plasmid, or cosrid DNA expression vectors; yeast iansforned with
yeast expression vectors: insect cell svstems infected with viral expression vectors (e.g., haculavinue);
plant cel) systems transformed with viral expression vectors (e.g., caniiflower mosaic virus, CaMV,
or Iehacen mosaic virus, TMY) or with bacterial expression vectors (e.g., Ti or pBR322 plasmids): or
animal cell systems. (Sov, &g, Sumbrook, supra: Ausubsl, supra, Van Beeke, G. and 8.1, Schuster
(1989) ). Biol. Chem. 264:5303-5509; Engelhard. EX. et al. (1994) Proc. Natl. Acad. Sei. USA
G1:3224-3227, Sandig, V. et al. (1996) Hurn. Gene Ther. 7:1937- 1943, Takamatsu, M. (1987) EMBO
J. 6:307-31 |; The McGraw Hill Yeatbook of Seience and Technolgey (1992) McGraw Hill, New
York NY, pp. 121-196; Logan, ), and T. Shenk (1984) Proc. Natl. Acad. Sci, USA §1:3655-3059; and
Harringion, LI, etal. {1997} Nat. Genat, 15:343-355.} Kxpression vecturs derived tfrom retroviruses,
adenovirgses, or herpes of vaccinia viruses, or from varions bactenal plasmids, may be need for
delivery of nucleotide seqoences to the targeted organ, tissug, or ccll population. (See, c.g. 1
WNicala, M. et al. (1998) Cancer Gen. Ther. 5(6):350-356; Yu, M. et al. (1993) Proc. Natl. Acad. Sci.
USA 80{1 3)1:6340-6344; Buller, R.M. et al. (1985) Natre 317060400:813-815; McGregor, D.P. et al.
(1994) Mol Imomunol. 31(3]:219-226; and Yerma, LM. and N. Sornia (1997) Natre 389:235-242))
The invention is not [inited by the hest cell employed.

In bacterial systems, a number of cloning and expression vectors imay be selected depending
upon the use intended for polynuckeotide sequences encoding TRICH. For examgle, rontine cloning,
subcloning, and propagation of polynucleotide sequences encoding TRICH can he achieved using 2
multifunctional E, coli vector such as PEBLUESCRIPT (Stratazenc, La Jolla CA} or PSPORT!

plazmid (Life Techoologics). Ligation of sequences cncoding TRICH into the vestor's multiple
cloniag site disrupts the facZ gene, allowing a colormetric screening procedure for identification of
transformed bugteria containing recombinant molecules. In addition, these vectors may be useful Tor

in vitro franseeiption, dideoxy sequencing, single strand cescune with belpet phage  and ereation of

nested deletions in the cloned sequence. (See, e.g.. Vap Heeke, G. and §.M. Schoster (19891 1. Bigal,
Chem. 264:3503-5509} When large quantitics of TRICH are needed, e.g. for the production of
antibadies, vectors which direct high level expression of TRICH may be used. For example, vectors
containing ihe strong, inducible P& ar T7 bacteriophage promoter may he wsed,

Yeast expression systems may be used for production of TRICH. A number of vectors
coptaining constitutive ar inducible promoters. such as alpha factor, alcohol exidase, and PG
promaters, may be used in the yeast Saccharamyces cerevistae or Fichia pastoris. In addition, such
vegtors ditect either the secretion ar tntrscellular rerention of expressed proteins and enable

integration of foreign sequences into the host genome for stable propagation. (See, 2.8, Ausubel,
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1993, supra: Bitter, G.A. etal. {1987) Meothods Enzymot. 153:516-544: and Scoter, C.A. gt al. (1994}
Bio/Technology 12:1831-184.)

Plant systems may zlsa be used for expression of TRICH. Transcription of sequences
encoditg TRICH may be driven by viral prommaters, e.¢., the 358 and 198 pramaters of CaMV used
alene or in combination with the omaga leader sequence from THY (Takamatsu, N. {1987 EMBO J.
6:307-311). Alternatively, plant promoters such as the small subunit of RUBISCO er beat shock
pramoters may be vsed. (See, ¢.g., Coruzzi, G. et al. {1934) EMBO J. 3:1671-16530; Broglie, R. 2t al.
(1984) Scicnce 224:835-843; and Winter, 1. et 21, {1991} Results Probl. Cell Differ. 17:35-105.)
These construets can be introduced jnto plast cells by direct TVA wransformation ar
pathogen-mediated transfection. (Sce, e.g.. The MeGraw Hil) Yearbook of Science and Technology
(1992) MeGraw Hill, New York NY, pp. 191-196.)

In mammalian cells, a pumber of viral-based cxpression systems may be vtilized. In cases
where an adenovirus is used as an capression veetor, sequences encoding TRICH may be fipated into
an adenoyvirs transcription/translation complex consisting of 1he late promoter und tripattite leader
sequchce. Insertion in a non-esscotial E1 or E3 region of the viral gerome may be vsed to obrain
infective vines which expresses TRICH in host calls. {See, e.g.. Logan, 1. and T. Shank (1984) Prae.
Netl. Acad. Sci. USA 81:3655-3639)) In addition, Lranseription enhaacers, such as the Rous sarcoma
virug (R5V) crhancer, may be uscd to increase cxpression in manwnalian hast ceils. SV4Q or EBV-
based vectars may also he used for high-level protetn exprassion

Human artificial chromosomes (HALs) may also be employed to deliver larger fragments of
1DNA than can be contained in and expressedt from a plasmid, HACS of about 6 kb to 10 b are
constructed and delivered via conventiopal delivery methads (ifposomes, poilyeationie amino
polvmers, or vesicles) for therapeurtic purposes, (See, e.a., Harrington, 1. er al, (1997) Nat, Genet.
13:345-335)

For long term production of recombimant proteing in mammalian systams, stable expresgion
of TRICH in celt lines is preferred. For example, sequences encoding TRICH can be transformed
into cell lines using expression vectors which may contain viral ariging of replication and/or
endogenous expression efements and a selectable marker gene on the same or on 2 sepatate vector.
Following the introduction of the vector, cells may be allowed to grow for about 1 1o 2 days in
enriched media before being switched to selective media. The purpese of the selectable macker is to
conter resistance Lo a selective agent, and its presence allows growih and recovery of cells which
successfully express the introduced sequences. Resistant clones of stably ransformed cefls may be
propagated using tissne culture twehnigoes appropriats ta the cell type.

Any number of selection systems may e used to recaver transforimed cell lines. Thesz

mclukle, but are nat timited o, the herpes simplex virus thymidine kinase and adenine

A9
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phosphoribosyltransfzrase genos. for usein th and apr” cells, respectively. (Ses, e.g., Wigler, M. ot
al. (1977 Cell 11:223-232; Lowy. 1. et al. (1980 Cell 22-817-823.) Also, smimetabolite, antibiotic,
ar herbicidz resistance can be used as the basis for selection. For example, digfi confers resistance 1o
methotrexate: nee confers resistance to the aminoglycosides nesravein and G-418; and ais and pat
conler resistance to chlorsulfuren and phosphinotricio acetyltransferase, respectively. (See, e.g.,
Wigler, M. et al, {1980) Proc, Matl. Acad. Scl. USA 77:3567-3570; Colbere-Garapin, F. et al. (1981}
J. Mol. Biol. 130:1-14.} Addirjonal selectable genes have been described, e.g., rpB and ftish), which
alter cellular requitements for metsbolites. (See, e.g., Hartman, 5.C. and R.C. Multigan (1988) Proc.
Natl. Acad. St USA 85:8047-3051.) Visible markers, e.g.. anthocyaning, gpreen fluorescent proteins
(GFP; Clontech), f§ glucuronidase and ics sabstrate A-glocuronide, or Juciferasa and its subsirate
luciferin may be used. These markers can be used not oply to identify transformants, bul also to
quaniify the amount of transient or stable protein expression attributable to a specific vector system.
(See, &, Rhodes, C.A. (1993) Methods Maol. Biol. $5:121-131.)

Although the presencefabsence of marker gene expression ®ggests that the gene of interest is
also present, the presence and expression of the gene may need to be confirmed. For example, if the
sequenca encading TRICIT is (nsected within a marker gene sequence, transfarmed cells containing
sequences encoding TRICH van be identified by the absence of madker gene function. Alternatively,
a marker gene can be placed in tandem with & sequence enceding TRICH under the contral of a single
pramoter. Expressian af the marker gene ju response o induction or selection usually indicates
exprassion of the tandem geue as well,

In general, host cetls that contain the nuckeic acid sequence encoding TRICTI and that capress
TRICH may be identified by a variaty of procedures known to those of skill in the arr. These
procedures include, but are not limited to, DNA-DNA or DNA-RNA hybridizaiions, PCR.
amplification, and protein bicassay or immunoassay techniques which include membrane, solution, or
chip bised technolagies for the detection and/or quantificarion of nitcleic acid ar protem sequences.

Imsmanological methads for detecting and measuring the expression of TRICH nsing either
specilic polyelonal or monoclonal antibodies are known i the art. Examples of such techniques
include enzyme-linked immunosorbent assays (ELISAs), radioimmunoassays {RiAs), and
fTugrescence activaed cell sotting (FACS), A two-site, monoclonal-based immunoagsay utilizing
monocional antibodies reactive to two non-interfering epitopes on TRICH is preferred, but a
competitive hinding assity may be employed. These and other assays ane well known in the art. (See,
e.g., Hampon, R eral. {19%)) Serological Methods, a Laburatory Manual, APS Press, St. Faul MN,
Sect. TV; Caligan, LE. et al. (19%7) Current Protocols in Immunology, Greene Pub. Assasiates and
Wiley-Inierscience, New York NY; and Ponnd, I.D. {19983 Immuncchemical Protagols, Humana
Press, Torowa MJ.)
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A wide variety of [abels and conjugarion techniques are knnown by those skilled in the art and
Ay be used in various nucleic acid and amino acid assays. Means for producing labeled
hybridization or PCR probes for detecting sequences related ta palynuclestides envoding TRICH
include oligotabeling, nick wranstation, end-labeling, ar PCR ampiification using a labelcd nucleotide.
Alternatively, the sequences enceding TRICH, or any fragments thereof, inay be cloned into a vecior
for the production of an RN probe. Such veciors are known in the art, are commercially availuble,

andl may be nsed o synthesize RMA prabes in vitra hy addiiion of an appropriace RINA polvmerase

such as T7, T3, or SP6 and labeled nocleotides. These procedures may be conducied using a variaty
of commercinlly available kirs, such as those provided by Amersham Pharmacia Biotech, Promega
(Madison WT). and US Biochemical. Suitable reporter malecules or lubels witich may be used for
ease af detection include radionuctides, enzymes, fluorescent, chemiluninescent, or chromogenic
agents, as well as substeates, cofacrors, inhibitors, magnetic particles, and the like.

Host cells transtormed wirh nucleatide sequences encoding TRICH may be caltured uader
condirions suitable for the expression and recovery of the protein from cell culture. The protein
produced by a transformed cell may be secreted or refained intracellularly depending ou the scquence
andfor the vector used. As will be understood by these of siall in the arr, cxpression vectors
coptaining palyoucieotides which cncode TRICH may be designed to contain signal sequences which
direct secration of TRKIH through 4 prokaryolic or enkaryotic cell membrane.

In addition, a host cell strain may b chosen for its ability to modulate expression of the
inserted sequences ar to process the expressed protein in the desiced {ashion. Such medifications of
the polypeptide inciude, but are not limited to, acctyiation. carboxylation. glycosylation,
phasphorylation, lipidatian, and acylation. Post-translational processing which cleaves a “prepro” or
“pro” form of the pratein may also be used (o specify prowin targeting, folding, andior sctivity.
Different host cells which have spearfie cellular machinery and characteristic mechanisma for
post-tcranslational activities {e.g., CHO, HeLa, MDCK, HEK?93, and W138) are available from the
American Type Colure Collection (ATCC, Manassas VA) and may be chosen to ensure the correer
modification and processing of the foreign protein.

Tnn anather embodiment of the invention, natural, modifed, or recombnnant nucleic acid
sequences encoding TRICH may be liguted to a heterologous sequence resulling in transtarion of a
fusion protein in any of the aforementioned host systems. For example, a chimeric TRICH protein
coptaming a heteralogous moiety that can be recogtized by a eommercially avatlable antibady may
facilitate the sceeening of peptide Iibrarios Tor inbibiors of TRICH activity. Heterologous protein and
pepiide moieties may also facilitate purification of fusion protetns using commercially zvailable
affinity matrices. Such moieties inctude, but are not listited to, glutathione S-transferase {GST),

maltose binding protein (MBP), thioredaxin {Trx), calmodulin binding peptide (CBF), 6-His, FLAG,

LD
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e-mye, and hemagglutinin (114, GST, MEBP, Trx, CBP. and 6-His enable purification of their
cognate fusion proteins on immobilized glutathione, maltose, phenylarsine oxide, calmodulin, and
metal-chelate resing, respectively. FLAG, e-myc, and hemagghtinin (HA) enable immunoaffinity
purification of fusion proteins using commercially available monaclonal and polyelonal antihodics
that specifically recognize these epitope rags. A fusion protein may also be engineered to contain a
protealytic cleavaps site located betwesn the TRICH encading sequence and the heteralogous protein
sequence, so that TRICI may be cleaved away from the heterologous maiety following purification.
Methods for fusion protein expression and purification are discusscd in Ausubel {1995, supra, ch. 103
A variety of commercially available kits may also be used to facilitate expression and purification of
Tusion proteins.

In a further embodiment of the fovention, svnclicsis of radiclabeled TRICH may be achieved

in vitra wsing the TNT rabbit reticulocyte lysate or whest genn extract systert (Promega). These

systerns couple lranscription and translation of prolein-coding sequences operably associated with the
T7, T3, or 5P6 promoters. Translation rakes place in the presence of a radiolabeled aming acid
precursor, for exampls, ¥*5-methionine.

TRICH of the present tnvention or fragments thereo! may be used to serzen for conpounds
that specifically bind to TRICH. At least one and up to a pluralisy of tost compounds may be
screened for specific binding to TRICH. Examples of test compounds include antibodies,
olizonucleotides, protzins (e.g., receptors), or small molecuies.

In one embodiment, the compound thus identified is closzly retated 1o the natural ligand of
TRICH, ¢.g.. a ligand or fragment thereof, a natural substate, a structural or functional mimetic, ara
natueal binding partner. (Sce, e.g., Caoligan. LE. et al. (19291} Current Protocals in Imrmmaloey 1{2):
Chapter 5.} Similarly, the compound can bs closely relited 1o the natural receptor te which TRICH
binds, or to at least 2 fragment of the receptar. e.g., the ligand binding site. T either case, the
compound can be rationally designed using knowa technigues. In ane embediment, screenmg for
these compounds involves producing appropriate cells which express TRICH, either as a secreted
protein or an the cell membeane, Prefarred cells include cells from maramals, yeast, Drosaphila, or
E. coli. Cells expressing TRICH or cell membrane fractions which centain TRICH ate then confacted
with & fest compaund and binding, stirmulation, or inhibition of setivity of efther TRICH or the
compound is analyzed.

An assay may sioply test binding of a test compound Lo the polypeptide, whetein binding is
detected by a flucrophore, radioisotope, enzyme conjugate, or other delectable label. For cxample,
the assay may comprise the steps of combining al least one test compound with TRICH, either in
solution or affixed to s solid support, and detecting the binding of TRICH w the compound.

Alrematively, the assay may detect or measure hinding of a test compound in the prescnce of a
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labeled competitor. Additivnatly, the assay may be carried out using celi-free preparatiens, chemical
librazies, or natural praduet inixtures, and the estcompound(s) may be frce in selution or affixed wa
solid support.

TRICH of the present mvention or fragments thereof may be used to soreen for compounds
that modulate (he activity of TRICH. Such compounds may inclode agonists, antagonists, or partial
of fnverse agonists. In one embgdiment, an assay is performed under conditions permissive for
TRICH activity, wheretn "URICH is combined with at lzast one tesr campaand, and the activity of
TRICH in the presence of a test componnd Is comparcd with the activity of TRICH in the absence of
the test compound. A change in the activity of TRICH in the presence of the test compound js
indicative of a compound that modulates the activity of TRICH. Aliemarively, o west compound is
combined with an jn vitre or cell-free system somprising TRICH under conditions suitable for
TRICH activity, and the assiy is performed. Tn etther of these assays, a test compound which
medulates the activiry of TRICH may do so indirecily and nzed net come in direct conact with the
rest componnd. A least one and np to a plurality of rast compounds ruay be screzmed.

In anuther cmbodiment, polynucleotides enceding TRICH or their inammalian homeologs may
be "knocked our” in an antmal model system using homelagans recombination in embryonic stemn
(18 cells. Such techniques are well known in the art and ure useful for the generation of animal
models of human disease. (See, e.g., LS. Patemt Nuwber 5,175,383 and 71.5. Patent Number
5,762.337.) For example, mouse ES celis, such as the mouse 1288+ cell fine, 2re dorived from the
early mouse embryo and grown in culture. The ES cclls arc transfurmed with a vector containing the
gene of interest disrupted by a marker gene, .z, the peomycin phosphotransferase gene (neo;
Capecchi, MR, (1989) Science 244:1285-1292). The vector integrates into the corresponding rogicm
of the host gename by homalogons recombination. Altematively, homolagous recombination tekes
place using the Cre-loxP systeg to knocKout a gene of interest in a tissue- or developmental stage-
specific manner (Macth, F.12. {1996) Clin. Invest. 97:1999-2002; Wagner, K.U. et al. (1997) Nucleic
Actde Res. 25:4323-4330). Transformed ES cells are sdenrified and microinjected inio mousc cell
blastoeysts seeh as those from the C3TBLAS monse strain. The blastocysts are surgically transferred
to pseudopregnant darmy, andd the resulting chimeric progeny are genatyped and bred to produce
heterozygons or homozygoeus strains. Transgenic animals thus sénerated may be wested with potential
therapeutic or toxic agents.

Polynucleotides encading TRICH may also be manipnlated i vitro in ES cells derived from

human blastocysts, Human ES cells have the potential 1¢ differzntiate jnto at least aight separate eell
lincages including endoderm. mesoderm, and ectodermal cell types. These cell lingages difforentiate
into, for example, neural cells, hematopeictie lineages, and cardiomyocytes (Thomson, JA. et ab.
{1998) Science 282:1145-1147).
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Polymucleatides encoding TRICH van also be used to creats “knockin® bumanized animals
(pigs) or ransgenic avimals (mice or rats) to model humap disease. With knockin technolegy, 2
region of & polynuclectide encoding TRICH is injected into animal ES cells, and the injecred
sefuense ntestares nto the animal cell genome. Transformed cells are injectzd into blastulue, and
the blastulae are implanted as described above, Transgenic progeny or inbred lines are studied and
weated with polential phannaceutical agents to oblain information on treatment of a human disease.
Altermatively, a mammnal tobred 1o overexpress TRICH, ¢ g, by secreting TRICH i its mitk, may alzo
serve as a convenient source of that protein (Janne, J. et al. (1998) Biotechnal, Annn, Rev, 4:55-74).
THERAPKUTICS

Chemical and swuctural sintilaricy, e.g.. in the context of sequences and motifs, exists
betwesn regions of TRICH and uzmsporters and ion channels. In addition, the expression of TRICH
is closely associuted with brain, prostate and (hvwrold tissues, neoplasms, and cancers of the small
intestine. Therefore, TRICH appears to play & role in transport, nevrolagical. muscle, immunological,
and cell proliferative disorders. In the treatment of disorders associated with increased TRICH
expression ar activity, it is desivable to decrease the expression or activity of TRICH. In the
reatment of disorders associated with decreased TRICH expression or activity, it is desirable (o
increase the sxpression ar activiry of TRICH.

Therefore, in one embodiment, TRICH or a fragmeat or derivative thereof may be
adminisiered ta a subjaet 1o reat or prevent a disorder associaeed with decreased expression or
activity of TRICH. Examples of such disorders inclnde, but are nat lnnited to, a trianspart disorder
such as akinesia, amyotrophic lateral sclerosis, ataxia telapgiectasia, cystic fibrosis, Becker's
mugcolar dystirophy, Bell's palsy, Charcor-Marie Tooth disease, diabetes mellitus, disbetes insipidies,
diabutic neuropathy, Duchenne muscular dystrophy, hyperkateric periodic paraiysis, normekalenic
periodic paralysis, Parkinson’s disease, maliznant hyperthernua, mulndnig resistance, myasthenia
eravis, myotonic dystrophy. catatonia. tardive dyskinesia, dvstonias, peripheral nenropathy, cerzbral
neaplasms, prostate cancer, cardiac diserders associated with transport, e.g.. angina, bradyantythmia,
tachyarrythmia, hyperlension, Long QT syndrome, myacarditis, cardiamyopathy, nemaline
myopathy, centronuclear myopathy, lipid myopathy, mitachondrial myopathy, thyrotosic mycpathy,
ethanol myopathy, denpatomyositis, nclusion body myositis, mfecttous myasits, polymyositis,
neurclogical disorders assotiated with eansport, e.g., Alzheimer's disease, wnnesia, bipolar disorder,
demeatia, depression. epilepsy, Tourette's disorder, parancid psychoses, and schizophiena. and other
disorders associzied with iransport, e.2., neurofibromatosis, postherpetic neuralgia, ttigeminal
neuropathy, sarcoidosis, sickle celt anemis, Wilson's disease, catacacts, infertility, pulmonary artery

stenosis, sensorineural autoyomal deafness, hyperglycenna, hyposlycemia, Grave's disease, Zoiter,
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Cuoshitig’s disease. Addison's disease, glucose-galactose malabsorpliou syadrome,
hypercholesteroleinia, adrenclenkeadystrophy, Zellweger syndrome, Menkes disease, eccipital hern
syndrome, von Gierke disease, cystinariz, iminoglycinuria, Hartup disease, and Fanconi discase; a
reuralogical disorder such as epilepsy, ischemic cerebirovascular disease, stroke, cerebral neoplasms,
Alzheimer's disease, Pick’s diszase, Huntingion's disease, dementiy, Parkinzon's dissase and other
extrapyramidal disorders, amvatrophic lateral sclerosis and other motor neuron disorders, progressive

erusis and other

ueural muscular atrophy, retinitis pigmentusa, hereditary atuxias, muliple
demyelinating discascs, bacterial and viral meningitis, brain abscess, subdural empycema. epidural
abseess, sppurative intracranial thrombophlebitis, myclitis and radiculitis, viral central nervous
system disease, prion diseases including kurn, Crentzfeldt-Takob disease, and Gerstmann-
Straussler-Scheinker syndrome, fatal familial esomnia, nutrtional and metabolic diseases of the

nervous system, neurofibromatosis, tuberous sclerasis, cerebelloretinal hemangioblastamarasis,

encephalorrigeminal svndeome. mental retardation and other developmental disorders of the ceutral
nervans syslem incloding Down syndrome, cerebral palsy, neuraskeletal disorders, autonomic
nervans syslem diyorders, cranial nerve digorders, spinal cord diseases, muscular dysirophy aud other
reuromuseulsr disorders, peripheral nervous system disorders, dermatonyositis and pabwnyosiog,
inberited, metabolic, endocrine, and toxic myopathies, m)‘aslhex}ia gravis, periodic paralysis. mental
disorders incleding mood, anxiety, and schizophyenic disorders, scasanal affective disorder (3AD).
akathesia, amnesia, catatania, diabetic newropathy, tardive dyskinesia, dystontas, paranotd psychoses.
postherpetic nemzlgia, Towreile's disarder, progressive supranuclear palsy, cortivobasal
demencrarion. and familial frontoemporal dementia: a inuscle disurder such as cardiomyoparfy,
myacarditis, Duchenne's muscular dyswophy, Becker's musenlar dysuwephy, myotonic dysiraphy,
central core diseass, nemaling myopathy., cenfronuclear myepathy, lipid myopatly, mitochondrisl
wmvopathy, infections myositis, polymyaositls, dermatorayositis, inclusion body myositis, thyrotoxic
myopathy, cthancl myopathy. anging, anaphylactic shock. arrhythmias, asthma, cardiovaseular shock,
Cushing's syndrome, hypenension, hypoglycemia, myocardial infarction, migraine,
pheachromocytama, and myopathics including encephalopashy, epilepsy, Kearus-Sapre syndrame,
lactie acidosis, myoclonic disorder, aphthalmoplema, and acid maltase deficiency {AMD, also known
as Pompe's disease); an imipunalogical disorder such as acguired immunodeficiency syndiome
(AIDS), Addison’s disease, adult respiratory distress syndrome, allergies, ankylosing spondylitis,
umyleidosis, anemia, asthma, atherosclerosis, aatoimmune hemolviic anemia, aulobmmune
ihyroidiiis, 2utoimmune polyendocrinopathy-candidiasis-ectodermal dystrophy (APECED),
bronchitis, chelecystitis, contact dermatitis, Crohn's discase, iopic denmatitis, dermatomy 0sius,

diabates mellitus, emphysema, episodic lymphopenia with fvmphacytotosins. erythroblastosis fetalis,
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erythema nedosam, atrophic gastritis, glomentlonephritis, Goodpasture’s syndrome, gout, Graves
disease, Hashimato's thyroidiris, bvpereosinaphilia, irritable hawel syndrome, multiple sclevosis,
myasthenta gravis, myocerdial or pericardial inflammation, ostecarthritis, osteoparosis, pancreatitis,
polymyusitis, psoriasis, Reiter's syndrome, cheumatoid artheitis, scleroderma, Sjigren’s syndrame,
systemnic anaphylaxis, systemie lopus erythematosus, systemic sclerosis, thrambocytopenic parpara,
ulcerative celitis, nveitis, Wemer syndrome, complications of cancer, bemadialysis, and
extracorpareal circulation, viral, bacterjal, fungal, parasitic, protozoal, and helminthic infections, and
trauma; and a cell proliferative disorder soch as actinic keratosis, arteriosclernsis, atherosclerosis,
bursitis, cirthosis, hepatitis, mixed connective tissue disease (MCTD), myclofibrasis, paroxysmai
noctarmal hemoglobinuria. polyeythemia vera, psoriasis, primary thrombocythemia, and cancers
including adenocarcinoma, lewkemia, lymphoma, melanomy, myeloma, sarcoma, teratocarcinoma,
and, in particular, cancers of the adrenal gland, hladder, hone, bone marraw, brain, brease, cervix, zall
bladder, ganglia, gastromtestinal wract, heart, kidney, liver, tang, muscle, ovary, pancreas, parathyvroid,
pente, prostate, salivacy glands, skin, splecn, testiz, thymus, thyroid, and nterus.

In another embodiment, & vector capsble of expressing TRICH or a ragment or derivative
thereot may he administered to a sebject to tezat or prevent a disorder associated with decreased
expressian or activity of TRICH including, but not limited to, those described above.

In a further embodiment, a composition comprising a substantially purified TRICH in

conjunction with a suitable pharmaceatical carrier may be administered to a subject to treaf ar prevent

& disarder assaciated with decreased expression or activity of TRICH including, but not limited to,
those provided above.

In

11 another cmbodiment, an agonist which modulates the activiry of TRICH inay be
administered to a subject to treat or prevent a disorder associated with decreased expression or
activity af TRICH including, but not limited to, those listed above.

In a further embodiment, an antagonist of TRICH may be administered to a subject to treat ur
prevent a disocder associated with increased eapression or activity of TRICT, Examples of such
disorders include, but are not limited to, those transpart, neurslogical, muscle, immunological, and
cell proliferative disarders described above. [n one aspect, an antibody which specifically binds
TRICH may be used dircedy as ain antagonist or indivectly as a targeting or delivery mechamsm for
bringing a pharmacewtical ageni to cells ar tissues which express TRICH.

In an additional embodiment, a vector exprossing the complement of the palynucleotide
encoding TRICH may be administered to a subject o ireat or prevent o disorder associated with
increased expression or activity of TRICH incleding, but not limited to, those desctibed above.

In other embadiments, any of the proteins, antagontsts, antibodies. agonists, complementary
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sequences, ar vectors of the invention may be administered in combination with other appropriate
therapsutic agents. Selection of the appropriate agents for use in combindtion therpy may be made
by one of ordinary skilt in the art, according to conventional pharmaceutical principies. The
combination of therapenric agents may act synergistically to effect the (reamment on prevantion of the
various diserders deseribed ubove. Using this approach, ane may be able to achicve iherapeutic
efficacy with lower dosages of each agent, thus reducing the poremial for adverse side effeets.

An antagonist of TRICH may be praduced using methads which are generally known in the
art. In particulur. purified TRICH may he used to produce antinodies or ta sereen libraties of
phanpaceutical agents to wdentify those which spesifreally bind TRICH. Antibadics 1o TRICH gy
alsu be generated usiog methods that afe well known in the art. Such antibodies may inclade, but are
not lmited 1o, palyclonal, manoclongl, chimeric, and single chain antibodies, Fab fragmenits, and
fragments produced by a Fab expression libtary. Neatralizing antibodies (i.c., those which mbibir
dimer formation) are generally preferred for therapeutic use.

Eor che production of antibodics, various hosts including gouts, rabbits, rats, mice. hurmans,
and others may be immunized by injection with TRICH or with any fragmaent or oligopeptide thereaf
which has iimmunegenic properries. Depending on the host species, varions adjivants may be vsed to
increase immwnological respense. Such adjuvants include, but are not limited to, Fround's, mineral
gels sach as sluminum bydroxide, ond surface active substances such as lysalecithin, pluronic
polyals, polyanions, peptides, oil emulsions, kLI, and dinitrophenol. Among adjuvants used in
humans, BCG (bacilli Calmette-Guerin) and Corveebagteriam parvum are especially prefzrable.

It is preferrad that the oligopuptides, peptices, or fragments used o induce antibodies to
TRICIH have an amina acid sequence consisting of at least abaut 3 amino acids, and generally will
consist of 4t least about 20 amina acids. Itis also prefiecable that these oligopeprides, peptides, or
feagments are wdentical to a purtton of the amino acid sequence of the natury] pretein. Short siretches
of TRICH amino acids may be fused with those of anather protein, such as KLUH, and antihodies to
the chimeric maleenie may be produced.

Meonoclonal antibodies to TRICH may be prepared using any technique which provides for
the praduction of antibady mwlecules by continuous cell lines in cultare. These include, but are not
Tisnited to, the hybridoma technigue, the homan B-cell hybridoma technigue, and the EBV-hybridoma
technique. (See, v.g., Kohler, G. et al, (1975} Nature 256:495-497; Kovzbor, D, et al, (1985) 1.
Imswunol. Mathods §1:31-42; Cate, R et al, (1983} Proc. Natl. Acad. Sci, USA 50:2026-2030: and
Cole, 3.P. et ul. (1984) Mol. Cell Biol., 62:109-120))

In addition, techniques daveloped for the production of “chimeric antibodies,” such as the
splicing of mouse antibody genes to oman antibady genes to obtain a molecule with appropriate

antigen specificity and hiological activity, can be used. (See, e.g., Mormson, S.L. et al. {1984) Prac.
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Nall. Acad. Sci. USA 51:6831-6835: Neuberger, NL3. et al. (1954) Nature 312:604-608; and Tukeda,
S.cral. {1985) Namuwre 514:4532-454.) Alematively, teehniques described for the production of single
chatn antibodies may be adapted, vsing methods known in the art, ta produce TRICH-specific singla
chain autibedics. Antibodiex with related specificity, but of distinet idiotypic composttion. may be
gencrated by chain shuffling from randem combinatorial immmnaglobulin libraries. {See. e.g.,
Burtan, 12.R. {1991) Proc. Natl. Acad, Sci. USA 88:10134-10137)

Antibodies miy wlso be produced by inducing in vive production in the (ymphocyte

population ar by screening immunogliobulin libraries ar pancls of highly specific binding reagents as
disciosed in the literature. (See, e.z., Orlandi, R. et al. (1989} Prac. Matl. Acad. Sci. USA
86:3833-3837: Wineer, G. et al. (991} Nature 349:293-209.3

Antibody fragments which contain specific binding sitcs for TRICH inay also be generated.
Far example, such fragments include, bue are not limited to, F(ab?. fragments produced by pepsin
digestion of the antibody molecule and Fab fragments generated by reducing the disulfide bridges of
the F{ab)2 fragments, Alternatively, Fab expression libraries may be constructed o allow rapid and
exsy identification of menoclonal Fab fragments with the desived specificity, (See, e.g., Huse, W.I.
¢t al. (1989) Scicnce 246:1275-1281.)

Yarious immunoassays may be used for screoning ta identify antibadies having the desired
specificity. Numerous protecals for competitive binding or immunoradiametric assays using either
polvclonal or mencclonal antibodiss with cstablished specificities ars well known in the art. Such
immunoassays typically invelve the measursment of complex formation between TRICH and its
specific antthady . A twa-site. monaclonal-based immunoassay utilizing monaclonal antibodtes
reactive (0 two non-interfering TRICH epitopes is generally used, but @ competitive binding assay
may also be emploved (Pound, supra).

Varicus methads such as Scatchard analysis in conjunction with radioimnuneassay
technigues may be useil 1o assess the affinity of antibodies for TRICH. Affinisy is expressed as an
association canstant, K., which is defined as the molar concentratian of TRICH-antibody complex
divided by the molar concentrations of free antigen and fres antibody vnder cquilibrium conditions.
The K, determined for a preparation of polyclonz] antibadies, which are heterogensous i their
affinittes for multiple TRICH epicopes, represents the average affinity, or avidity, of the antibodies
for TRICH. The K, determined for a preparation of monoclonal antibodics, which are monospeeific
for a particular TRICH epitape, represents a irue measure of affinity. High-affinity antbody
preparations with K, ranging frow abour 1607 ta 10" Limole are preferred for use in immonoassavs in
which the TRICH-antibody complex must withstand rigorsus manipulations. Low-affinity antibody
preparations with K, ranging from about 10% ¢ 10° Lhmaole are preferred for use in

immanopuritication and sindlar procedures which ultimately require dissociation of TRICH.
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preferably in active totm, from ehe antihady (Catty, D, (1988) Antibodies. Volume 1. 4 Practical
Approach, TRL Press, Wastiinglon DC; Liddell, LE. and A, Cryer {1991) A Practical Guids to
Monoclonal Antibgdies, John Wiley & Sons, New York NY).

The titer and avidity of polyclonal antibady prepavations inay be further evatuated w

determina the quality and suitability of such prapararions for certain downstraam applicatians. For
example. a pulyclonal antibedy preparacion containing at least 1-2 mg specific antibodyfnd,
preferably 5-10 me specific antibody/iml, is generally employed in procedurss requiting precipitation
of TRICH-antibody complexes. Procedures for evaluaring antibody specificity, titer, and avidity, and
guidelines for antibody quality and nsage in vartous applications, are generally available. (See.eg.,
Cauy, supra, and Coligan et al. supra.)

n enother embodiment of the invention, the polviueleortides cncading TRICH. or any

fragment or complement thereof, may b vsed for therapeutic purposes. In one aspact, modifications

of gone expressian can be achieved by designing oo ATy S£qUences or anti molecules
{DNA, RNA, PNA. or modified oligonucleotides) to the coding ar regulatory regions of the gene
encading TRICH. Such technology is well known in the art, and antisense oligonucleotides or larger
fragmenrs can be designed from various locations along the coding or contral regions of sequences
encoding TRICH. {8ee, e.g., Agrawal, 5., ed. (1996) Antisense Therapeatics, Humana Press Inc.,
Torawa NI}

In therapeutic use, any gene delivery system suitable for miraduction ol the gaotisense
seguences inlo appropriate target cells can be used. Antisense sequences can be delivarad
intracelhdarly in the form of an expression plasmid which, upen transeription, produces a sequence
vemplementary to at least a portion of the cellular sequence encoding the target protein, (See, v,
Slater, ) . et al. (1998] ). Allerpy Cli. Immunol. 102¢3):469-475; and Scanlon, K.J. et al. (1993)
(13):1288-1296.} Antisense sequences can also be introduced inteacellulacly through the use of viraf
vectors, such as retrovirus and adeno-associated virus vectors. (See, e.p., Miller, AD. {19801 Bleod
T4:271: Ausubel, supra; Uckeet, W. and W, Walther (19%4) Pharmacol. Ther. 63¢35:323-347.3 Other
gene defivery mechanisme inchude liposome-derived systems, artificial viral envelopes, and ather
systems known in the art. (See, e.g., Rossi, 1T, (1995) Br. Med. Bull. 51(13:217-225; Boado. R.J. et
al. (1998} 1. Pharm, Sci. 87(11):1308-1315; and Mo, M.C. et al. (1927) Nucleic Acids Res,
TH141:2730-2736.)

In another embodiment of the invention, polynuclestides encading TRICH may be used for
samatic or germline gege therapy. Geae therapy imay be perforimed to (i) conect & genetie deficiency
2.2, in the cases of severe combined immunodeticiency (SCI)-X1 disease characterized by X-
linked inheritance {Cavazzana-Calvo, M. st al. {2000) Science 288:669-672), severe combined

irmrmunadaficiency syndrame associated with an inheritsd adenasine deaminase {(ADA) deficiency

9
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{Blaese, R M. et al. (19%3) Science 270:475-480: Bordignon, C. et al, (1995} Sciepce 270:470-475),
cystic fibrosis (Zabiner, 1. et al, (1993) Cell 75:207-216; Crysal, R.G. et al. (1523} Hum. Gene
Therapy 6:643-666; Crystal, R.G. et al. (1993) Hum. Gene Therapy 6:667-703), thalassamias, familial
hyperchelesteralermia, and hemophilia resulting from Factor VIIE or Facter [ deficiencies (Crystal,
E.G. £1995) Sctence 270:404-410; Verma, 1M, and N. Sumia (1997} Nature 339:239-242)), (il
express a canditianally lethal gene product (e.g.. in the case of cancers which result from unregulated
cell proliferation), or (ili} express a protein which affords protection against tnwracellalar parasites
(2.g., against human retroviruses, such ax buman immunadeficiency virus (HIV) (Baltimore, D.
(1988) Nature 335:383-396; Poeschla. B etal. {1996) Proc. Natl. Acad. Sei. US4, 63:11393-113%9),
hepatitis B or C virus (HBV, HCV); fungal parasites, such as Candida albicans and Paracoccidioides
brastliensis; and protozoan parasites such as Plasmadium faleiparym and Trvpanosoms cruzi). In the
case whers a generic deficiency in TRICH expression or reguiation causes discase, the expression of
TRICH from an appropriate popuiation of transiuced cells mey alleviate the clinical manifestations
caused by the genetic deficiency.

In a further embadiment of the invention, discasas or disorders cansed by deficiencics in
TRICH are treated by constructing mammalian expression vectors encoding TRICH and introducing
these veetors by mechanical meany inie TRICH-deficient cells, Mechanical waaster technologies for

wse with celie in vivo or ex vitra include {i) dirsct DNA micoinjection inis individual cells, {i1}

ballistic gald particle delivery, (iil) liposorme-mediated transfection, {iv) receptor-mediated gene
transfer, and () the use of DA transposons (Morgan, RA. and W F. Anderson (1993} Annn. Rev,
Binchern. 62:191-217; Ivics, Z. {1997) Ceil 21:301-510; Boulay, I-L. and H. Récipon {12981 Carr,
Opin. Biotechnel. $:445-450).

Expression vectors that may be offective for the expression of TRICH include, bur are not
limited o, the PCIINA 3.1, FPITAG, PRCCMY 2, PREP, PYAX vectors (Invitrogen, Carlshad CA),
PCMV-SCRIPT, PCMV-TAG, PEGSH/PERY (Srratagene, La Jolla CA), and FTET-OFF, PTET-CN,
PTREZ, PTREZ-LUC, PTRK-HYG (Clontech, Palo Alto CA). TRICH may be expressed nsing (i) ¢
constitutively active promoter, (g.g., from evtomegalovirus (ChMY), Rous sarcoma virus (REV), V40
virus, thymidine kinase {TK), or f-actin genes), (it) an inducible pronater (2.g., the
tetracyeline-regulmed promoter {Gossen, M. and H. Bujard (1992} Proc. Natl. Acad. Sci. USA
89:3547-3551; Gossen, M. a1 ), (1995} Science 268:1766-1764%; Rossi, FM.V. and H.M. Blau (1494)
Curr. Gpin, Biotechnol. 2:451-456), commercislly available in the T-REX plasmid (Invitrogen)): the
ecdysone-inducible promoter (available in the plasmids PVGRXR and PINT; Tnviwagen): the
FK306/rapamycin inducible prometer; ar the RUAS6/mifepristone inducible promater (Rossi, FM.V.
and Blaw, FLM. supra)). or {iii) a tissue-specific promoter or the native promwter of the endogenous

zene sncading TRICH from a narmal individual,
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Conmmerctally available liposome transformution kits {e.g., the PERFECT LIFID
TRANSFECTION KIT, available from Invitrogen) aliow one with ordinary skifl in the art to deliver
polynucleolides (o target cells in culture and require minimal effort 1o optiomze cxpecinental
pavameters. In the alternative, (ransfocmation is performed using the caleium phosphate methnd
{Graham, F.L. and A, Eb (1973) Virology 32:436-467), or by eleciraporation {Newmann, E. etal.
(19823 KMBO ). 1:841-845). The introduction of IDNA to primary cells requives wiadification of
these standardized mammalian ransfectian protocols,

In unother embadiment of the invention, diseases or disorders cawsed by genetic defects with
rexpect 10 TRICT expression ave treated by constructing a rettovims vector consfsting of (i) the
polypucloatide cncoeding TRICH under the centrol of an indcpendent promoter or the rettovimg long
terminal repsat {LTR) promater. {1i) appropriatc RINA packaging signals, and (ifi) & Rev-nespansive
element (RRF) along with additional retrovitus ¢f-acting RNA sequences and coding sequences
required for efficient vector propagation. Retrovims vectors {e.g., PFB and PFBNEQ) are
commercially pvailable (Stratagene) and are based on published data (Riviere, L at al. (1993) Proc.
Natl. Acad. Sei. USA 92:6733-673T), incorporateil by reference hercin. The vector is propagated in
ar appraprizic vecier praducing eell 1ine {VPCL) that expresses an envelope gene with a tropism for
recepiors on the tirget cells or 4 promiscuous envelope pretein soch as YSVg (Armentano, D et al.
(19872 ] Varal. 61:1647-1650: Bender, MLA. et al. (1987 1. Virol. 61:1639-1646; Adam, M.A. and
AD. Milter (1988) 3. Virol. 62:3802-3800; Dyll, T. et al. (1998) J. Viral. 72:8463-8471; Zufferey, R
et al {1998) J. Virol. 72:9873-9880). U8, Patent Number 5,910,434 w Rigg (“Method for obtaining
refrovines packaging cell Mnes producing high transducing offietancy retroviral supematant™
disclozes a method fot ablaining retrovines packaging cell lines and is hereby incarporaied by
reference. Propagation of retrovirus vectors, transduction of a popalation of cells {e.g., CD4* T-
celts), and the return of transduced cclls to a patient are pracedures well known to persons skifled in
the art of gene therapy and have been well documented (Ranga, 11 et al. {1997) J. Virol. 71.7020-
T02%, Bauer, G. ot al. (1997) Blood 89:2259-2267; Bonyhadi, ML, (1997 I, Virol. 71:4707-4716;
Ranga, 17. at al. (1998} Proc. Natl. Acad, Sci. USA 93:1201-1206; Su, L. {19%7) Blood $%:2283-
2390).

In the alternative, an zdennvirus-based gene therapy delivery system is used io deliver
polsnnclentides encoding TRICH 1o cells which have one or more genatic abnormalities with respect
1o the expression of TRICH. The construction and packuging of adenovirus-based vectors are well
&nown to those with ordinary skill ta the ar. Replicadon defective adenavirus vectors have proven to
be versatile for importing genes encading immunarcgulatosy proteins into intact islets in the pancreas
{Csete, MLE. et al. {1995) Transplantation 27:263-268). Potentially useful adenoviral vectors are

descrihed in 1.8, Patent Nimber 5,707,613 to Armentano ("Adanovirus vectors for gene therapy').
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hereby incorporated by reference. [or adenoviral vectors. see also Antinozzi, P.A. ctal. (199%)
Anaa, Rev. Mot 19:511-344 and Verma, L. and N. Somia (1997) Nature 18:389:239-242, both
incorporated by referencs Lerein.

In another alternative, a herpes-bascd, gene therapy delivecy system s uscd to deliver
polynncleatides encading TRICH to target cclls which hove ane or more genetic abnormalities with
respect to the expression of TRICH. The use of herpes simplex virus (I15V)-baved vectors may be
espeially valuable for introducing TRICH {0 cells of the central nervons systern, for which HSV hag
atropism. The construstion and packaging of Merpes-based vectors are well known to thase with
ordinary skill in the art. A replication-comnpetent herpes simplex viros (HSV) eype 1-based vector has
boen used to delivor a reporter gene 0 the eyes of primates {Liv, X. et al. (1399) Exp. Eye Res.
162:185-395). The constroction of 2 HSV-1 virus vector kas alse been disclosad in detail i ULS.
Pateni Number 3,804,413 ta DeLoca ("Terpes simplex virs strains lor gene trausfer"), which is
hereby incorperated by ceference. U.S. Patert Number 5,504,4 L3 teaches the use of recombinant
H5V d92 which consists of a genome containing af least one exogenous gene to be transferred to &
<cel] under the control of the appropriate promoter for perposes including human gene therapy. Also
taught by this patent arc the construgtion and use of recombinaut HSV strains defered for ICP4, ICP27
and ICPZ2. For HSV vectors, sce also {oins, W.T. &t al. (1999) ), Viral, 73:519-332 and Xu, H. et al.
{1994) Diev_ Bial. 163:152-16]_herchy ncarporated by reference. The manipulation of cloned
hempesvinus sequences, the generation of recombinant ¥irus following the ransfection of multiple
plasmids contuimng different xegmenly of the large herpasvirus genomes, the growth and propagation
of herpesvirus, and the mfection of cells vath herpesvirus are rechmques well known to thase of
ordinary skill in the art.

In nother alternative, an alphavins (positive, singhe-stranded RNA virus) vector ts used to
deliver polynucleatides encoding TRECH to target cells. The bialogy of the prototypic alphavirs,
Semliki Forest Virus (SFV), has been ytudied extensively ang gene transter vectors have been based
on the SFY genome (Garoff, H. and K.-J. Li {1998} Curr. Opin. Biorechnol. 9:463-469). During
alphavirus RIMNA, replication, 2 subgenomic RI¥A is gencrated that nonnally encades the viral capsid
proteins. This subgenamic RNA, replicates to higher [evels thao the Lull length gepomic ENA,
resuliing in the overproduction of capsid proteins relative 1o the viral proteins with enzymatic activity
{e.g., protease and polymecase). Similacky, inserting the coding sequence for TRICH wnro the
alphavirus genome in place of the capsid-coding region resulrs in the production of a large munber of
TRICII-coding RINAs and the synthesis of high levels of TRICH in vector rransduced cells. While
alphavirus infection 1s typically issociated with cel! Fysis within a few days, the abitity to establish &
peasistent infection in hamster normal kidney cells (BHE-21) with a variant of Sindbis vieus (SIN)

indicates thae the lytic replicarton of alphaviruses can be altcred o sair the needs of the gene therapy
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application (Dryga, S.A. et al. {1997) Virology 22%:74-83). The wide host range of alphaviruses will
allow the introduction of TRICH into a variery of cell types. The specific tansduction of a subset of
cells in 4 papulation may require the sorting of cells prior to transduction, The rnethods of
manipulating infeetious ¢DNA clones of alphaviruses, pecforming alphavirus cDMA and RNA
transfections, and performing alphavius infections, arc weli knoven to those with ordinary skitl in the
ar,

Oligonucleotides derived frum the transeriplion inttiation site, ¢.g., between about positions
=10 and +10 from the start site, may also be emploved to inhtbit gene cxpression. Similatly,
inbibition can be achieved using triple helix base-pairing methodology. Triple helix pairing is useful
biecause it causes inhibition of the ability of the double helix to open sufficiently for the binding of
polymerases, transcription factors, or regulatory molecules. Recent therapoutic advances nsing
triplex DNA bave been described in the literature. (See, e.g., Gee, LI et «l. (1994} in Huber, B.E.
and B.1. Carr, Molecular and Ipnmunolegic Approaches, Futura Publishing, Mt Kisco INY, pp. 163-
177) A complementary sequence or antiscnse moloculs may alse be designed to block ranslation of
mRNA by preventing the transeript from binding to ribosumes

Ribozyines, cnzymatic RNA molecules, may also be used to catalyze the specific cleavage of
RN&. The mechanisin of rihozyme action involves sequence-specific hybridization of ihe ribozyme
falecule (o complementary target RNA | fallowved by endonuclealytic cleavage. For example,
engineered hammeariread metif ribozyine mmolecnles may specifically and efficiently catalyze
endonucleslytic cleyvage of sequences encoding TRICH.

Specific ribozyme cleavage sites within any potential RNA arget ace inmally ideandied by
scanning the target molecule for dhogyme cleavage sites, including the following sequences: GUA,
GUU, and GUC. Onee wentified, short RMA sequences of between 15 and 260 ribonucleotides,
comesponding to the rexion of the rarget gene containing the cleavage site, may be evalwated for

seconcary structural featares which may render the oligunuclentide inuperable. The suitability of

candidate rargets may also be evaliated by testing accessibility w hybridization with complememary
aligonueleatides using ribonuclease protection assays.

Complementary ribopucieic acid molecules and ribozymes of the invention may be prepared
by any methad known tn the art far the synthesis of nucleic acid molecales. These include technigues
for chemically synihesizing oligonucleotides such as solid phase phosphoramidite chemdcal synthesis.

Alremnatively, RNA maoleeules may be genecated by iny vitro and in vivg transcription of DNA

saquences encoding TRICH. Such DA sequences may be incarporated into a wide variety of
vectors with suttable RINA polymerase promoters such as T7 or $P6. Altenatively, these cDMA
constructs that sinthesize complementary RNA, consiftutively or indocibly, can be introduced e

call lines, cells, or tissues,
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RA malesules may be modificd to increase intracellular stability and half-life. Possible
modifications include, but wre not limited ta, the addition of lanking sequences at the 3'andfor 3°
ends of the molecule, or the use of phosphorathioate or 2 O-methy! cather than phosphodiesterase
linkages within the backbope. of the molecule. This concept is inherent in the production of PNAs
and can be extended in all of these molecules by the inciusion of nontraditional bases such as inosine,
queosine. and wybutosing, as well as acetyl-, methylk, thio-. and simtlarly modified ferme of adenine,
cytidine, guanine, thymine, and vriding which are not as easily recognized by endogenous
endomuclezses.

An addicional embodiment of the inveniion encompasses a meihod far screening for a
compound which is ¢ffective in aliering expression of a polynuelectide encoxting TRICH.

Compounds which may be effective in altering expression of a specific pelynucleatids may include,
but are notlimited io, oligonucleatides, antisense oligonuclevtides, triple helis-forming
aligenucleatides, transcription factors and other polypeptide transeriptional regulators, and nun-
smacromotecalar chemical entities which ars capable of interacting with specific polynecleotide
sequences. Effective compounds may aler polynucleatide expression by acting as either inhibitors or
pramoters of palynoclectids expression. Thus, in the reatment of disoxders associated with increased
TRICH expression of activity, 2 componpd which specifically inhibits expression af the
polynucleotide encoding TRICH rmay he therapeutically useful, and tn the treament of disorders
associated with decroased TRICH expression or activity, @ compound which specifically promotas
expression of the polynuclectide encoding TRICH may be therapeutically useful.

At least one, and up to a plurality, of test compaunds may be screened for effectiveness in
altering <xpression of a specific polynucleatide. A test compound may be obtained by any method
cammonly known in the art, including, chemical modification of a compound known to be effective in
altering polynucleatide expression; seloction from 4 existing, eommarcially-available or proprietary
library of naturally-occurring or nen-natural chemicaf compounds; rationu) design of a compound
based on chemical andfor structural properies of the target polynacleotide: and selection fram a
library of chemiczl compounds created combinatorially or randoinly, A sample comprising a
polynuclectide encoding TRICH js esposed to ar least ane wst compound thus obrained. The sample

may comprise, for example, an intact ot permeabilized cell, or an in viwo cell-free or veconstituted

bicchentical system. Alterations in the expeession of a pelynuclectide encoding TRICH are assaved
by any method commaonly koown in the ari. Typically, the exprossion of a specific nucleotide is
drieeted by hybridization with a probe having a nucleotide scquence complewentary (o the sequence
of the polynuclectids encoding TRICH. The amount of hybridization may be guantified, this

forming the basis for a comparison of the expression of the polynuclzotide both with and without
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2XPOSUTE [0 one of mote test compaunds. Detection of & change in the expression of a polynucleatide
expased (o o test compound mdicates that the test compound is cffective in altering the expression of
the polymucleotide, A screen for 2 compouand effective in allsting expression of a specific
polynuclectide can be carried out, for example, using & Schizpsaceharomyees pombe gene expression
system (Atkins, 1. etal. (1999 U.5. Patert No. 3,232,435, Aendr, G0 et al. (2000) Nucleic Acids
Res. 28:E15) ot 2 human ccll line such 2 HeLa ccll (Clarke. M.L. et al. (Z000) Biochen. Biophys.
Res. Controun, 268:8-13). A particnlar embodiment of the present invention involves sercenaing o
eopmbinatorial library of oligonucleotides (such as deoxydbonucleotides, rbonucleqtides, peptide
nucleic acids, and modified oligonucleotides) for antisense activity against a specific polynucleotide
sequence (Bruice, T.WY, eLal. (1997) 1.5, Patent No, 5,686,242, Bruice, F.W. st al (20003113,
Patent No. 6,022,691,

Many methods for intenducing vectors into cells or fssues are available and equally suitable

far use in vivo. in vitre, and gx vive. Far ex vivo therapy, vectors may be introduced into stem cells

taken feon the paticut and clenaliy propagated for autologous ranspiant back into that same patiznt.
Dalivary by transtection, by liposome injections, or by polycationic amine palymers may be achieved
using methods which are well known in the art. (Sec, v.g., Goldman, C K. ot al. (1397) Nat.
Biotechnol. 15:482-466.)

Any of the therapeniic methods deseribed xbave may be applied 1 any subject in need of

such therapy, including, for example, mammals such as humaps. dogs, cats, cows, forses, rabbits, and
mankeys.

An addittonal embodimant of the invention relates (o the administration of a composition
which generally comprises an active ingredient formulated wirk a pharmaceutically accepiable
excipient. Excipients way include, for example, sugars, starches, celluloses, gums, and proteins,
Various formu latians are cammonly known and are tharogghty discussed in the latest edition of
Remington's Phapmacoutical Sciences (Maaclk Publishing, Baston PA). Such compositions mmay
consist of TRICH, antibudies o TRICH, and mimetics, agonists, antagonists, or inhibitors of TRICH.

The compesitions utilized in this invention may be administered by any number of rouies
including, but not limited to, oral, intravenous, intranuscvlar, intra-arterial, intramedullary,
intrathecal, iniraventricular, pulmonary. transdermal, subcoranesus, intraperitoneal, intranasal,
enteral, topical, sublingual. or tectal means.

Compositions {or pulmonary administration may be prepared in liguid or dry powder form,
Thease compositions are gencrally acrosolized immediartely prioe ro inhalation by the patient. In the
case of small molecules (2.4, traditional low moleenlac weight arganic drugs), aerosol delivery of
(agl-acting formulations is well-knewn in the act. In the case of macromolecoles (e.g. larger peptides

and proteing), recent developments in the feld of polmonary delivery via the alveolar regian of the
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lung have enabled the practiczl delivery of drugs such as insulin to blowd circulation (se«, e.g., Palton,
J8.etal, U.S. Patent No. 5,997 848}, Pulmanary delivery has the advaniage of administration
without needle injection, and obviates the need for patentially toxic penctration enbancers.

Compositions suitable for use i the invenlion include compositions wherein the active
ingredients are contained in an effective amoune to achieve ihe intended purpose, The determination
of an effective dose is well within the capability of those skilled in the art.,

Specialized forms of compositions may be prepared for dicect intracellubar delivecy of
macromolecules comprising TRICH or fragments thereof. For example, liposame preparations
containing a call-impermeable macromolecule may promate cell fusion and intracelivlar delivery of
the macromolecule. Alematively, TRICH or a fragment (hereol may be joined (o o short cationic N~
terminal portion from the HIV Tat-1 protein. Fusion proleins thus gencrated have been fonnd to
transduce inta the cells of all tissues, inchiding the brain, in a mouse model system (Schwarze, S.R. et
al. (1999) Science 285:1569-1572).

For any compound, the tharapentically effective dose can be cstimated initially either in cell
cullure assays, &.2., of neoplastic cells, or in animal models such as mice, rats, rabbits, dogs.
mnonkeys. or pigs. An animal mode] may alse be used to determine the appropriate concentration
range and roote of administration. Such information can then be used (o dzemiune useful doses and
routes for administration in humans,

A therapeutically cffective dose refers to that amount of active ingredient, for examwple
TRICH or fragments thereof, antibodies of TRICH. and agomists, antagonists ar inkibitors of TRICH,
which amchoraes the symptoms ar canditivn. Therapeutic efficacy and toxicity may be deterrained
by standard pharmacemical procadures in cell enltures o with experimental animals, sueh as by
caleulating the EDy, (the dose therapeutically effective in 50% of the pupulation) or LDy, (the dose
Lethal to 504 of the population) swavistics. The dose ratio of taxic 1o therapeutic cffects is the
thermpautic index, which can be expressed as the LD,/ED, ratio. Compositions which sxhibit Jarge
therapeutic indices are preferred. The data obtained trom cell cullare wssays and animal studies are
wsed to fornmilate a range of dosage for human use. The dosage coatained in seck compositiens is
preferably within a range of circulating concentrations that inclndes the BD., with little or no toxicity.,
The dosage varies within this range depending upen the dosage form employed, the sensitivity of the
patient, and the raute of administration.

The exact dosage will be determined by the practitioner, in light of factors related 10 the
subject requiring treatment. Dasage and administration are adjusted to provide sufficient ievels of the
aclive moiety or to mmntain the desired effect, Factors which may be taken into account inclode the
sevetity of the diszase state, tha general health of the subject, the age, weight, and gender of the

subyject, time and frequency of administration, drug combination(s), reaction sensitivities, and
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response to therapy. Long-acting compositions may be administered every 3 to 4 days. every week,
ar biweekly depending on the half-lifs and clearance rate of the particular formmlation.

Normal dosage amounts may vary fromw aboat 0.1 2z 1o 100,000 g, up to a toral dose of
about 1 aram, depending upon the rowte of adminisiration, Guidance as to partioular dosages and
metbods of delivery is provided in the literatre and gonesally available to praciitioners in the art.
Those skilled in the art will employ differant formulations for nueleatides than for proteing or their
inhibitors. Similatly, delivery of polynncleotides or polypeptides wilf be specific o particular cels,
conditions, locations, €rc,

DIAGNOSTICS

in another embadiment, antihadies which specificatly bind TRICH may be used for the
diagnosis of disorders churacterized by expression of TRICH, or in assays to monitar patients being
trazted with TRICH or agonists, antagonists, or inhibitors of TRICH. Antibodies useful for
diagnostic purposes may be peepared i the same manner a3 deseribed above for therapautics.
Diagnostic assiys for TRICH include rmethods which utilize the antibody and a lubel to deteet TRICH
in human bady flnids er in extracts of cells o tissues. The antibodies nray be used with ar without
rodification, and may be labeled by cavalent or non-covalent aitachment of a reporier molecule. A
wids variely of reporter molecules, several of which arc described ubave, are known in the arnt and
may be used.

A variety of protecals for measuring TRICH, meluding ELISAs, R1As, and FACS, are known
in the art and provide a basis for diagnasing altered or abnormal levels of TRICH expression. Mormud
or stundard values for TRICH expression are established by cambining body tTuids or cell extracts
raken from normal mammalian subjects, for example, buman subjects, with antibedies w TRICH
under conditions suitabls for comples farmation. The ameunt of slandard complex formation may be
quantitated by various methads, such as photometric means. Quantities of TRICH expressed in
subject, coptrol, and discase samples from biopsied tissues are compared wilh Lhe standard vatues.
Deviation betwaen standard arad subject values establishes the parancters for diagnosing disease,

Tn anether embediment of the invension, the palynuclestides cncoding TRICH may be used
for diagnostic purposes. The polynucleotides which mayv be used include oligonecleotide sequences,
complementary RNA and DNA molecules, apd PNAs. The polvnucleotides may be used to detect
and quantify gene expression in biapsisd tissues in which expeession of TRICH inay be correlated
with disease. The diagnostic assay may be osed o determine absence, presence, @nd excess
expression of TRICH, and to monitor cegulation of TRICH fevels during therapentic intervention.

In ane aspeet, hybridization with PCR probes which arc cupuble of detzeting polynucleotide
sequences, including genomic sequences, encoding TRICH or elosely related molscules may be used

to identify pucleir acid sequences which encode TRICTL. The speeificity of the probe, whether it is
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made from a bighly specilic region. e.g., the 5 regulatory regian, or from a less specilic region, e.g., a
eangsrved motif, and the stringency of the hybridization or amplification will determine whether the
probe identifies only naturally occurring sequences encading TRICH, allelic variants, or reluted
Sequences.

Frobes may also be used for the detection of related sequences, and may have at Jeust 50%
sequence Jdentity to any of the TRICH cncoding sequences. "The hybridization probes of the subject
invention may Le DNA or RNA and may be detivad fram the sequence of SEQ 1D NO:16-30 or from
genomic sequences tncluding promoters, enhancets, and introns of the TRICH genc.

Means for producing specific hybridization probes for DNAs encoding TRICII inclnde the
cloning of polynucleotide sequences enceding TRICH or TRICH devivatives into vectors for the
praduction of nRINA probes. Such vecrors are known in the art, are comumencially available, and may

ke used 1o synthesize RINA probes in vitro by mexns af the addition of the appropriate RNA,

polyrierases and the appropriate labeled nucleotides. Hybridization probes may be labeled by a
variety of reporier zroups, for example, by radiouuclides such as P or S, or by enzymatic Tabels,
such ay alkaling phasphatase coupled 1o the probe via avidindbiotin coupling systerns, and the like.
Pelenucleotide sequences encoding TRICH may be used for the diagnosis of disorders
associated with cxpression of TRICH. Examples of such disorders include, but are not limited to, a
transpart disorder such as akinesia, amyotrophic lateral sclerosis, ataxia telanziectasia, cvstic fibrosis,
Becker's muscular dystrophy, Beli’s palsy, Charcot-Marie Tooth disease, diabetes mellitus, diabetes
insipidus, diabetic neuropathy, Ducheane nmwscular dystraphy, hyperkalemic periadic paralvsis,
normekalemic periodic paralysis, Parkinson's disease. malignant hyperthermia, mulridrag resistance,
myasthenia gravis. myotonic dystrophy, catatonia, tardive dyskinesia, dysroniag, peripheral
neuropathy. cerebral neoplasms, prostate cancer, carding disocders associated with tansport, e.g..
angina, bradvarcythmiz, tachyarrythmis, hypertension, Long QT syndrome, myocarditis,
cardiomyopathy, nemaline myopathy, centronuclear myapathy, lipid myapathy, miwochandrial
myopaiby, thyroiexic myopathy. ethanol myepatlty, dermatomyositis, inclusion body myositis,
infectious myositis, pelymyasits, newrologieal Jisorders associated with transpon, &.g., Alzhenner's
disense, amnesia, bipolar disorder, dementia. depression, epilepsy. Tourette's disarder, patanoid
psyehares, and schizophrenia, and ather disorders associated with transport, €.z, newrofibromatosts,
postherpetic newralgia, wigeminal neuropathy, sarcoidosis, sickle cell anemia, Wilsan's diszase,
cataracts, infertifity, pulmonary anery stenosis, sensorineural autosomal dealness, hyperglycena,
liypaglysemia, Grave's disease, goiter, Cushing's disease, Addison's discase. glacose-galactose
malabsorption syadrome, hypercholesterolemia, adrenaleukodyserophy, Zellwezer syndrome,
Menkes disease, occipilal hom syndrome, van Gierke disease, cystinuria, iminoglycinucia, Hartup

digease. and Fanceni disease; a neurotogical disotder such as cpilepsy, ischemic cerebrovascular
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discase, stroke, cerebral neopiasims, Alzhefmer's disease, Pick’s disease, Huntington's disease,
demeatia, Parkinson's disease and other extrapyramidal disorders, amyotrephic lateral sclorosis and
ather motor neuron disorders, progressive nowal muscular atrophy, retinitis pigmeniosa, hereditary
alaxias, multiple sclerosis and other demyelinadng diseases, bacterial and viral meningitis, brain
abscess, subdural erpyema, epidaral abscess, suppuralive intracranial thrombophlebitis, myelitis and
cadicwlitis, viral central nervous system disease, prion discases including kur, Creutzfeldi-Jakob
disease, and Gerstrnann-Stranssler-Scheinker syndrome, fatal famiilial insormnia. nuiitional and
metabelic diszases of the nerveus system, newrofibromatosis, tuberous sclerosis, cerchelloratingl
hemangioblastomatasis, encephalotrigeminal syndrome, imental ratardation and other developmental
disarders of the central nervous systen including T2own syndrome, cerzbral palsy, neuroskeletal
dizorders, actanormic nervous system disorders, cranial nerve disorders, spinal cord diseases,
muscular dystropliy and other neuromusculzr disorders, pecipheral nervous sysiem disordets,
dermatomygsitis and polymyositis, inberited, metabolic, cndocrine, and toxie myopathics,
mvasthenia gravis, periedic parglysis, mental disorders including maod, anxiety, and schizophrenic
digurders, yeasonal affective disorder (SAD), akathesia, amnesia, catatonia, dinhetic neuropaihy,
Lardive dyskinesia, dystonias, puranvid psychoses, postherpetic neuralgia, Tourette's disorder,
progressive supratclear palsy, corticobasal degeneration, and familial frontotemporal dementia; a
mnsclz disorder such as cardiomyopathy, myocarditis, Duchenne’s muscular dvstrophy, Becker's
muscular dystrophy, myotanic dystrophy, central core disesse, nemaline myopathy, centronnclear
myapathy, lipid myopathy, mitochondrial myapathy, infectious iyoxiis, polymyusitis,
dermataniyasitis, inclusion body mvesitis. thyrotoxic myopathy, cthanol mvopaihy, angina,
anapbylactic shock, acthythmias, asthma, cardiovascular shock, Cushings syndrome, Lypertension,
hyvpaglycemin, myocardial infucction, migraine, pheochromocytoma, and myopathiss including

encephalopathy, epilepsy, Kearns-Sayre syndrome, lactic acidosis, myoelonic disorder.

aphithalmeple gia, and acid maitase defeiency (AMD, also knawn as Pampe's disease); an
immunalogical disorder sueh as acquired immunodeficiency syndrome (A1DS), Addison's disease,
adule respiratory distress syadrome. allecgies, ankylosing spondyling, amylaidasis, anema, asthma,
atheroscleroms, autoiimmune hemalytic anemia, autoinupune thyroiditis, axtolmpmme
polyendocrinopathy-candidiasis-ectodermal dystrapby (APHCED), branchitis, cholecystitis, contact
dermalitis, Crohn's disease, atopic deroatitis, dermatomyosilis, diubetes meliitus, emphysema,
episadic lymphaopenia with lymphocytoroxins, erythroblastasis fetalis, erythema nodasurn, wrophic
gastritis, glomemlonephritis, Goodpasture's syndrome, gout, Graves' disesse, Bashimoto’s
thyroiditis, hypeceosinophilia, imitable bowe] syndrame, smultiple sclerosis, myasthenia gravis,

myecardial or pericardizl inflammation, osteqarhritis, asicoporosis, pancreatitis, polymyasitis,
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psuriasis, Reiter’s svidrome, cheumatoid arthritis, selerodenna, Sjogren’s syndrome, sysiemic
anaphylaxis, systermnic lupus erythematasus, systemic sclerosis, thrombocytopenic purpura, wicerative
colitis, uveitis, Werner syndrome, complications of cancer, hemodialysis, and extracorporcal
circulation, virnl, bacterial, fungal, parasitic, protozoal, and helminthic infections, and trsma; and a

cell praliferative disorder such as actinic kevatasis, acteriosclerosts, acherasclerosis, bursits, cirrhosis,

heparitis, miged connactive lssue disease (MCTD), myelofibrosis, paroxysmal nocturnal
hemoglobinuria, polyeythemia vera, pyoriasis, primacy thrombocythemiz, and coacers including
adenacarcinomy, eukemia, lymphoma, melanoma, myeloma, sarcoma, teratocarcinema, and, in
particular, cancers of the adrenal glund, bladder, bone, bune marmow, brain, breast, vervix, gall
bladder, ganglia, gastrointestinal tract, heart, kidney, liver, lung, muscle. ovary, pancreas, parathyroid,
penis, proseate, salivary glands. skin, splzen, testis. thymus, thyroid, and aterus. The polynuclentide
sequences enceding TRICH may be used in Sowthern ar nerthern analysis, dot blot, or other
mentbranc-based echnalogies; in PCR teehnologies. in dipstick, pin, and muitiformar ELISA-liks
assays: and tn microarrays ntilizing fluids or rissues from patients ta detect altered TRICH
expression. Such qualitative or quantitutive methods are well known i the art.

In & particular aspect, the micleotide sequencas encading TRICH may be useful in sssays that
detect the presence of associaced disorders., particularty those mentioned above. ‘The nucleotide
sequences encoding TRICH may be labeled by standard methads and added to a fluid or tissue sample
from a patient under conditions suitable for the formation of hybridization complexes. Allers
suitable incubation periad, the sample is washed and the signal is quaniificd and compared with a
standard value. IF the amaount of signal in the patient sample is significantly altersd in comparison to
a control sample then the presence of altered levels of nucleotide sequences enceding TRICH in the
sample indicates the presence of the associared disarder. Such assays may also be used to evaluate
the afficacy of & particn)ar therapeutic weatment cegimen in animal stadies, in chnjeal trials. ar to
monilor the trestment of an individual patient.

In arder to provide a basis for the diagnosis of a disorder associated with expression of
TRICH. a normal or standard profile for expression is established. This may be secomyplished by
combining bady fuids or cell extracts taken from normal subfects, either animal or human, with a
sequence, or a fragment thereof, encoding TRICH. under conditinns snitable for hybridization or
amplification. Standard hybridization may be quantified by cornparing the values ohtained from
ncrmal subjects with valnes from an expeciment in whieh 2 known amount of a substanttally purified
polynuclectide is used. Standard values obtained in this manver may be compared with values
obtained from samples from patients who are symptomatic for a disorder. Doviation from standard
values is used to sstablish the presence of a disorder.

Oimce the presence of & diserder is established and a treatment protocol is initated,
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hybridizasion assuys may be repeated on a regular basis Lo determine i the level of expression in the
patient begins to approximate that which is observed in the normal subject. The resalts obtained from
successive assuys may be used to show the efficucy of treatment over a penod ranging from several
days to months,

With respect (o cancer, the presence of an abnormal amount of transcript (either under- or
overexpressad) in biopsied fissue from an individual may indicaie a4 predisposition for the
dzvelopment of the diseass, o may provide a means for detecting the discase prior to the appearance
of actua) chinical svinptoms. A more definitive dagnuosis of this tvpe may wllow health professionals
to employ preventative measures or aggressive treatment sarfier thereby preventing the development
or fucther progressiom of the cancer

Additional diagnostic uscs for oligenucleatides designed from the sequences zrcading
TRICH may involve the use of PCR. These oligomers may be chemically synthesized, penerated

enzymatically. or produced in vitra, Cligomers will preforably centain a frazmeni of a polynucleotide

encoding TRICH, or a fragment of a polynucleotide complementary to the palynoclentide encuding
TRICH, ancl will be employed under optimized conditions for identification of a specific gene or
condition. Qligemers may also be employed under less stringent conditions for detection or
quantification of closely refated DNA of RINA sequences.

In & particular axpect, oligonucleotide primess derived Trom the polynucleotide sequences
encoding TRICH may be nsed ta datecr single nucleatide polymorphisms (SMEs). SINPs are
substifutions, insertions and deletions that ave a frequent canse of inherited or acquired genetic
disease in vmans. Methods of SNP detection include, but are not linited to, single-stranded
cenformation polymoxphism (S5CP) and fluarescent SSCE (SSCP) methods. In $SCP,
oligonucleatide primers derived from the polynuelcotide sequences encoding TRICH ars used to
anplify DNA using the polymerase chatn reaction (FCR). The DNA may be derived, for example,
from diseased or normal tissue, Biopsy samples, bodily fluids, and the like. SNPgin the DNA cause
differences in the secondary and tertiary structures of PCR produsts in single-stranded fonm, and
these differences are detectabie using pel clectrophoresis in non-denaturing gels. In FSCCP, the
oligonuclectide primers are Fluorescently fabeled, which allows detection of the amplimers in high-
theoughput cquipment such as DNA scquencing machines, Additionally. sequence database analysis
methads, termed in silico SMNP (isSNP), are capable of identifying pelymorphisms by comparing the
sequence of individual overlapping IMA fragments which assemble into a commaon consensus
sequence. These compater-based methnds filter ont sequence variations due ko laboratory prepacation
of DNA and sequencing srrors using statistical madels and automated analyses of INA sequence
chromatograms. In the alernasive, SNPs may be detected and characterized by mass speciromerry

using, for example, the high throughput MASSARRAY system [Szquenowm, Inc., San Diege CA).
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Methods whick may also be used to quantify the expression of TRICH inchde radiolabeling,
or biotinylating nucleotides, coamplification of a control nuclkic acid. and interpolating results from
standard curves. (Sce, e.g., Melby, P.C. et al. {1993) J. Immunol. Metbods | 59:235-244; Duplaa, C.
etal {1993 Anal, Biochem, 212:229-236.) The speed of quanniation of multiple samples may be
aceelerated by running the assay in a high-throughput format where the oligomer or polyoucleatide of
interest is presented in various dilutions and a spectrophotometric or colorimetric respanse gives
rapid quantitation.

Tn further crbodiments, oligenucleatides or Yonger fragments derived from any of the
polvnuclectide sequences described hersin may be used as elements ap 4 microarray. The microaray
can be used in transeript imaging techrigoes which monitor the relative expression levels of farge
numbers of genes simultaneously as describied below. The microarray may also be used to identify
genetic variants, mutations, and polymerphisms. This informatton may be used to determine gene
function, 1o mrderstand the genatic basis of a disorder, (o diagnose a disorder, io monitor
progressionfregression af disease as a function of pene cxpression, and to develop and monitor the
activities of thevapautic agenis in the rweatment of disease. In particular, this infarmation may be used
to develop a pharmacagenormc profile af a patient in order to sclect the mosi appropriate and
effective treatment reginen for that patient. For example, therapeutic agenis which are highly
effective and display the fewest sids effecis may be szlected for a patient based an hiwher
phavmacogenomic profile.

In another embodimeni, TRICH, fragments of TRICH., or anttbadies specific for TRICH ray
be uscd as elements on a microarray. The micraurray may he used to monitor oF measure protein-
protein interactions, drug-target intcractions. and gene exprossion profiles, as deseribed above,

A, particular ambadiment ralates to the use of the polynuclentides of the presant invention to
gEneTate 3 ranscript image of a tissue or cell type. A ranscript image represents the global pattem of
gene expression by a particuler tissue or cell tvpe. Global gene expression patterns are anabvzed by
guantifying the number of expressed gencs and their relarive abundance under given conditions and at
a given tme. (See Seilhamer et al, “Comparative Gene Transcript Analysis,” ULS. Pateni Nurnbor
5.840.484, expressly incorporated by reference hiecein,) ‘Thus a transcript image may be generated by
hybridizing the palyrucleotides of the prescat invenrian or their complements to the totaiity of
Lranseripts or teverse ranscripes of a particnlar bssue of cell type. In one embodiment, the
hybridization takes place in high-theoughput format, wherein the polyoucleatides of the present
ivention or their complements comprise a subset of a plurality of elements on a microfetay. The
resullant teangeript image would provide & profilc of gene aptivity.

Tuanseript images may be generated nsing transcripts isolated (rom tiwsues, <21l linas,

biopsies, or other biological sarnples. The traoscript image may thos reflect gene cxpression m vive,
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as in the case of a tissue or biopsy sample. or in vitrg, as io the case of a cell line.
Transcript images which profile the expression of the polynuclectides of the present

invention may also be used in conjunction with in vitre model systems and preclinical evalvarion of

pharmaceuticals, as well as toxicological testing of industrial and naturally-occurring environmental
compounds. All compounds induce characteristic gene expression patterns. freguently termed
nolecular fingerprints or toxicant signatures, which are indicative of smechanisms of action and
toxicity (Nuwaysiv, E-F. et al. (1999) Mol. Carcinog. 24:133-159; Sieiner, S. and ML, Anderson
{2000 Toxicol. Lett. 112-113:467-371, expressly incorporatad by reference herein). If a test
compound has & signaiure similar 1o that of 4 compound with known toxicity, it is likely to share
those toxic praperties. These fingerprints or signaturss are mest useful and refinad when they conlain
wxpression information from a lacge number of genes and gene families. [deally, a gename-wide
measurement of cxpression pravides the highest quality signature. Even genes whose expression is
nat altered by any tested compounds are impartant as well, as the levels of expression of these genes
are used o normalize ihe rast of the expression data. The normalization procedure is nsefal for
comparisen of expression data after rement with Jifferent compounds. While the assignment of
2ene function to elements of a roxicant signamure aids in interpretation of toxicity mechanisms,
knowledge of gene funciion is not necessary for the statistical matching of signatures which leads to
prediction of toxicity. (See, for example, Press Release 00-02 from the Nattonal Institnte of
Environmental Health Sciences, 1eleased February 22, 2000, available at

hetpeifueswnichs. nilk.goviocmewsoxehip.htm.) Therefore, it is important and desitable n
toxicological screening using toxicant signatures to inclode 2l expressed pene sequences.

In one embodiment, the toxicity af a test cormpound s assessed by treating a biological
satnple contaimog micleic acidts with the test compound.  Nucleic acids that are expressed in the
ireated biological sample are hvbeidized with ope or more probes specific to the polymielentides of
the present invention, so that transcript levels corresponding ta the palvnucleatides of the present
invention may be quantified. The wanscript Jevels in the treared biological sample are compared with
levels in an untreated bialogical sample. Differances in the rranscript [evels between the two samples
are indicative of 2 toxie response cansed by the test compownd in the weated sample.

Another particular embodiment relates to the use of the polypeptide sequeaces of the present
invention 10 analvze the protecme of & tissuc o1 cell type. The tern proteams: rafers ta the global

pattern f pratein expression in 4 patticuiar tissue or cell type. Each protein compenent of a

proteome can be subjected individually to further analysis, Proteome expression pattems, or profiles,

arc analyzed by gaantifving the number of expressed proteins and their relative abundance under
given conditions and a1 a given time. A profile of a cell’s prateome may thus be gencrated by

separating arl analyzing the polypeptides of a particular tissve or cell type. In one embodiment, the
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separalion is achicved using two-dimensional gel clevirophoresis, in which prateins from a sample are
separated by izaclectric focusing in the first dimension. and then according to moelscalar weight by
sodinm dodeey! sulfate slzb gel electraphoresis in the second dinmension (Steiner ard Anderson,
supra). The proteins are viswalized io the gel as dizcroe and uniquely positioned spots. typically by
staining the gel with an agent such as Coomassie Bue or silver or [uarescent staing. e optical
densiry of cach protein spot is generally propottional to the level of the protein in the sample. The
optical densities of cquivalently positioned protein spots from different samples, for cxample, from
biclopical samples vither treated or untreated with a test compound or therapeutic zaent, are
compared to jdentity any changes in protein spot density related to the ireatment. The proieins in the
spots are partially sequenced using, for example, standard methods employing chemical or enzymalic
cleavage follewed by mass spectrometry. The identity of the protein in a spot may be determined by
compating its pactial sequence, preferably of al least 5 conifguous aming acid residues, to the
polypeptide sequences of the prescat inveation. In some cases, further scquence data may be
obtained for definitive protein identification.

A proteonic profile may also be generated using antibodies specific for TRICH 1o quantify
the levels of TRICH expression. In onc embodiwent, the #niibodies are used as elemcnis on a
microarray, and protein expression levels are quantified by exposing the microarray to the sample and
detecting the levels of protein bound 1o cach arvay element (Lusking, A. et al. {19991 Apal. Biochem.
21031115 Mendore, L.G. et al. (1999) Biotechniques 27:778-788), Delection may he performed
by u wariety of merhods known in the axt, for example, by reacting Lhe proleins in the sample with
thiol- or amino-reactive flucrescent compound and detecting the ameount of fluorescence houmd at
each array clernent.

Toxicant signatures at the protcome level are also ugeful for oxicological screening, and
stiould be analyzed in parallel with toxicant signatures at the transcript level. There is a poor

carrelation between transeript and protein abundances {for some proteins in sone tissues {Anderson,

MN.L. and J. Seithamer (1997} Electrophoresis 18:533-337). sa proteoine toxicant signatnces may be
ugeful in the analysis of compounds which do not significantly affect the transcript image, but which
alter the proteornic profile. In sddition, the analysis af transcripts in body flaidy is difficult, due to
rapid degradution of mRNA, so proteomic profiling may be mare reliable aud informative in such
cases

In another emhadiment, the taxicity of a test compound 35 assessed by treating a hiologica!
sample containing proteing with the test cumpound. Proteins that are expressed in the treated
biclogical sumpie are scparated so thal the amount of zach protein can be quantified. The amount of
each protein is compared 12 the anount of the corresponding protein in an mitrealed hiological

sample. A difference in the amount of protein between the two samples is indicative of a oxic
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respohse to the test compound in the treated sawple. Individual proteins are identified by sequencing
the amine #cid rexiducs of the individual proteins and comparing these partial scquences to the
pelypeptides of the present invention.

In another ambodiment, the tazictty of a test compound is assessed by treating a hiological
sample containing proteins with the test compound. Proteins from the biological sumple are
incubatedt with antibodics specific to the polypeptides of the present invention. The amoumt of
protein recognized by the antibodies is quanhified, The amount of protein in the treated binlogical
sample is compared with the amoeunt i an untreated biological sample. A difference in the amount of
pratein between the two samples is ndicative of a toxic responss to the test compaund in the trented
sample.

Microarrays may be preparcd, vscd, and analvzed using methods krown in the ant. {Sec, c.g.,
Brennan, TM. et al. (1995) UL.S. Patent Mo, 5,474,706, Schena, M. at al. {1996} Proc, Natl. Acad. Sci,
USA 92:10614-10619; Baldeschweiler et al. {1995) PCT application WO93/251116; Shaton, D. et al.
(1993) PCT application WO95/33503: Heller, R.A. ev al. (1997) Proc. Natl, Acad. Sci. USA 94:2150-
2155; and Heller, M.J. et al. (1297) U8, Paient No, 5,603,662.) Varioos tvpes of microarays are
well known gnd thoroughly described o DNA Microarrays: A Practical Approach, M. Schena, ed,
(1995) Oxford University Press, London, hereby expressly incarperated by reference.

In anuther embodiment of the fovention, pucleis acid sequences encoding TRICH may be
used to generate hybridization probes useful in mapging the vatially occuring genomic Seguence,
Either coding or norcoding sequences may be used, and in some instances. noncoding sequences may
be preferable over coding sequences. Tor exampls, conservacion of a coding sequence among
members of & mwlti-gene family may polentially cause undesired cross hybridization dusing
chromosomal mapping. The scquences may be mapped to a particular chromasonx, ta a specific
region of a chromosome, or (o artificial chromosome constructions, e.g., Jiaman artificial
chromasames (BACs), yeast anificiual chromosomes (VACS), bacterial artificial chromosomas
(BACs), bacterial P1 construetions, or single chyomosone cDNA librarics. {Sec. ¢.g., Harringron, 1.1,
etal. (1997) Mt Genet. 15:345-355; Price, C.M. (1993) Blood Rev, T:127-134; and Trask, B.J.
{1991) Trends Genet. 7:149-1534.) Oace mapped, the nucleic acid sequences of the invention may be
used to develop genetic linkage maps, for example, whicl) carrelate the inberitance of x disease state
with the inheritance of a particwlar chromosome region of restriction fragment lenyth polymarphism
(RYLP). (See, for example, Lander, E.8. and D. Botstein (1986) Proc. Natl. Acad. Sci. USA 83.7333-
7357.)

Fluarescent in situ hybridizatton (FISH) may be coreelated with other physical and genetic
map datn, (See. e, Hoinz-Ulrich. et al. (1995) m Meyers, suprs, pp. 965-968) Examples of genstic

map data can be found in varlous seicotific joarnals or at the Onlive Mendelizn Inberitance in Man
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{OMIM} Warld Wide Web site. Cocrelation between the location of the gene encoeding TRICH on a
physical map and a specific disorder, or a predisposition 1 a specific diserder, may help define the
region of DNA assocised with that disarder and thus may [urther positional clomng efforts.

In s hybridization of chomaosomal preparations and physical mappiag rechniques, such as
linkage analysis using established chromosomal markers, may be nsed for extending genetic inaps.
Often the placemant of a gene vn Lhe chromesome of unather mammalian species, such as mouse,
may reveal associated markers even if the exact chromesemal Jocus is pot known. This information is
valuable to investigators searching for disease genes using positiogal cloning or vther gene discovery
techniques. Once the gene or gepes rasponsible fur a disease of sypdrome have been coudely
lacalized by genetic linkage to a particular genaniic recion, e.g., ataxia-telangiectasta to [ 1422-23,
any sequences mapping 1o Uiat area may represent associated or regulstory genes for further
investigation. {See. e.g., Gatti, R.A, et al. {1988) Nature 336.377-5380.) The nuclzatide sequence of
the instant invention may alse be used to deteci diffcrences in the chramosomak Josation duc to
translocation, inversion. etc., amang nonnal, camier, or alfected individuals,

In anather embodiment of the invention, TRICH, its catalytic or immunogenie fragments, or
ohigopeptides thereof can be asad for sereening libravies of compounds e any of a variety of drug
screcning technigues. The tragment employed in such sereening may be free in solution, allixed 1o a
golid support, borne on a ccll surface, or ocated mracellularly. The formation of binding complexes
hetween TRICH and the agent being 1estad mav be measured.

Another technigue for drug sereering provides for high throughput sceeening of compounds
having suituble binding uffinity to the protein of interest. (See, e.g., Geysen, &t al. (1948) PCT
application WOB4/03364.} To this method. large numbers of diffurent srmall est compounds are
synthesized on a solid substrate, The test compounds are reacted with TRICH, or fragmenrs theseof,
and washed, Bound TRICH is then detected by methads well known in the art, Porified TRICH can
also be coated divecily onto plates for use in the aforementioned drug screening techniques,
Alternatively, non-neutralizing antibodies can be uscd to caplure the peptide and immobilize it on a
salid suppott.

In angther embodiment, one may use compatitive drug screening assays in which nevtralizing
antibodics capable of binding TRICH specifically compete with a test compaoand for binding TRICH.
In this manner, antibodies can be used 12 detect the presence of any peptide which sharss one or more
antigenic determinants with TRICH.

In additional embodiments, the nueleotide sequences which encode TRICH may he used in
any molecular biology techniques that have yei ta be developed, provided the new techniques rely on
propenties of micleotide sequences that are currently known, including, bur not limied to, such

praperties as the wiplet genetic code and specific base pair interactions.

66



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

w

20

30

(168)

WO 01777174 POCTIUSOLA 206

Without further elaboration, it is bzlieved that one skilled in the art can, using Lhe preceding
description, uiilize the present invention t its fullest extent. The following embodiments ace,
therefore, to be canstruzd as merely illustrative, and not limitative of the remainder of (he disclosure
in any way whatsoever,

The disclosures of all patents, applications and publications, mentioncd above and below, in
particwiar U.S. Ser. No. 60/193,595, U.5. Ser. No. 60/196,572, U.S. Ser. No., 60/19%,020, U.S. Ser.
No. 60/200,552, U.S. Ser. No. 60/202,348, and 1.8, Ser. No. 60/203,453, are expressly incorporated

by reference herein.

EXAMPLES
L Copstruction of eDNA Likrarjes

Incyte cDMAS were derived from cDNA librasics described in the LIFESEQ GOLD datahase
{Tncyvie Geoomics, Palo Al CA}Y and shawn in Table 4, calumn 5. Some tissues were homagenized
and lysed in guanidinium isothiocyanate, while others were homogenized and lysed in phenol or in a
suitable mixcure of dennturants, such as TRIZOL (Life Technolozies), a monophasic selution of
phenol and guznidine isothiocyanate. The resulting lysates were centrifuged over CsCl cushions or
eximacted with chloroform. FNA war precipitated [rom the lysater with cicher isopropanol or sodivm
acetate and ethanol, or by other routine methods.

Phenol extraction and precipitaifon of RNA were repeated as nocessary (o increase RNA
purity. In seme cases, RNA was treated with DNase. For most libravies, poly (Al RNA was jsolated
using oligo d{T)<oupled paramacretic particles (Promegal, OLIGOTEX latex particles (QLAGEN,
Chatsworth CA), or ar OLIGOTEX mRNA pwification kit (QTAGEN). Altemnatively, RNA was
inolated directly from tissue lysares using ather RNA jsolation kits, &.g.. the POLY{(AJPURE mRNA
purification kit (Ambien, Austin TX).

In seme cases, Steatagens was provided with RNA and constructed the correspanding cDNA
librarizs. Otherwise, cDMA was synthesized and <IINA libraries were constricted with the UNIZAP
vector system (Suatagene) or SUPERSCRIPT plasimid system (Life Technologies). using ihe
recormuended procedures or similar methods known in the art. (See, ¢.g. Ausubel, 1997, supra, units
5.1-6.6.) Reverse transeriprion was winared uaing olign d{T} or random primers. Synthetic
uligonuelentide adapiers were ligated (o double stianded cDNA, and the cDINA was digested with rhe
appropriate restriclion enzyme or cazymas. For most libraries, the cINA was size-selocted {300-
1000 bp) using SEPFACRYL 51000, SEPHARGSE CL3B, or SEPHARDSE CLAB colamn
chromatograpby {Amersham Pharmacia Biotech} or preparative agarose gel electrophoresis, cDNAs
were ligated tnto compatible restriction enzyme sites of the palylinker of a suitable plasmid, e.g.,
PBLUESCRIPT plasmid (Stratagene), PSPORT1 plasmid (Life Tzchnologies), PCDNAZ.] plasmid
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{Inviragen, Carisbad CA), PBE-CMY plasmid (Stratagene), or pINCY (lneyte Genamics, Pala Alte
CA), or derivatives thereof. Recombinant plasmids were transtormed into competent E. colf cells
including XL1-Blue, XL1-BluehRF, or SCLR from Swatzgene or DH3e, DHIOB, or ElectrabAX
DHIOB from Life Technotogies.
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1. Isolation of cDNA Clones

Plasmids obtained as desceibed in Grample T were recovered from host cells by in vive

excision using the INNIZAP vector system (Steatagene) or by cell Iysis, Plasmids were porified nsing
af least one of the following: a Magic or WIZARD Minipreps DNA, purification svstem (Fromega). an
AGTC Miniprep purification kit (Edge Biosystems, Gaithersburg M), and QIAWELL § Plasmid,
QIAWELL E Ples Plasmid, QIAWELL £ Ulta Plasmid purification systerns or the R F.A L. FREP %6
plasmid purificacion Kit from QLAGEN. Following precipitation, plasmids were resuspended in 0.1
mil of distillad water and stored, with or withont Iyophitization, ar 4°C.

Allemnatively, plasmid DMA was amplified [rom host cell lysates using direct link PCR ina
Dbigh-throughput format {Rao, ¥.B. (1924) Anal. Biochem. 216:1- 14}, Host cell [ysis and thenal
cycling staps were carried our in a single reaction mixture. Samples were processed and stored in
384-well plaies, and the concenteation af amplified plasmid DNA was quantified fluorometrically
using PICOGREEN dyc (Molccular Probes, Eugene OR) and & FLUORCSKAN 1 flucrescence
scanner (Labsystams Oy, Helsinki, Finland).

(118 Seqguencing and Analysis

Incyte cDNA recovered in plasmids as described in Example 11 were sequenced as fotlows.
Sequencing reactions ware processed using standard methods or high-throughput instrumentation
such s the ABLCATALYST 800 (Applied Biosysterns) thermal cycles of the PTC-200 thermal
cycler (M Research} in conpunctios with the HYDRA microdispenser (Rohbins Scienufic) or the
MICROLAR 2200 (Hamilton) liqui} transfer system. cDMNA sequencing reactions were prepated
using reagents provided by Amersham Pharmacia Biglech or supplied in ABI sequencing kits such as
the ABI PRISM BIGDYE Teruurator eyele scquencing ready reaction kit (Applied Biosystems),
Electrophoretic separation of cDINA sequencing reactians and <Jetsction of labeled polynucleatides
were carrizd out using the MEGABACE 100 DNA sequencing system (Molecular Dynamics); the
ABI PRISM 373 or 377 sequencing systen (Applied Biosystems) in confunction with standard ABL
pratocols and base calling software; or other sequence analysts systems known in the art. Reading
frames within the cDNA sequences were identified using standard methods (reviewed in Ausubel,
1997, supta, unit 7.7). Some of the cIINA sequences were selected tor extensian using the techniques
disclosed in Exarnple VIO

The polynuclectide sequences derived from Incyte <DNAs were validated by removing
veotor, linker, and paly(A) sequences and by masking armbiguous bases, using lgorithms and
programs hascd on BLAST, dynan‘u‘c programming, and dinucleotive nearest neighbor analysis. The
Incyte cDNA sequences of translations thereof were then queried against a selection of public
databases such as the GenBank primate, rodent, mammalian, vertebrate, and enkaryote databases, and

BLOCKS, PRINTS, DOMO, PRODOM, aud hidden Markov madel (HivIM)-based protein family
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databases such as PEAM. {HMM is a probabilistic approach which analyzes consensus primary
structores of gene families. Sea, for example, Fddy, 3.R. (1994) Cuarr. Opin. Struct. Biol. 6:361-363.)
The queries were performed using programs based on BLAST, FASTA, BLIMPS, and HMMER., The
Incyte cDMA sequences were assembled to prodnce full length pelynuciectide sequences
Alrcrnatively, GenBank cDNAs, GenBank BSTs, stitched sequences, stretched sequences, or
Genscan-predicted coding sequences (see Examples TV and V) wore used to extend Incyie cDNA
assemblages to full length, Assembly was performed using programs based en Phrzd, Pheap, and
Consed, and cDNA assemblages were screened far upen rexding {frames using programs based on
GenoMark, BLAST, and FASTA. The full length polvneclentide sequences wers wanslated to derive
the comresponding full length polypepride sequeaces. Alternatively, a polypeptide of the invention
may begin at any of the methionine residues of the full Jengwh translated polypeptide. Full length
polypepride sequences were subsequently analyzed by querying against daabases such as the
GenBank protein databases (genpept), SwissProt, BLOCKS, PRINTS, DOMO, PRODOM, Prosite,
ang hidden Markov maodel (HMM)-based protein family darabases such as PFAM. Full length
polynucicotide sequences are also analyred using MACDNASIS PRO software (Hitachi Software
Engineciing, South San Francisco CA) and LASERGENI software (DNASTAR). Polynucleotide
and polypeptide sequence alignments are generated using default parameters specified by the
CLUSTAL algorithm as incorporated into the MEGALIGN wultisequence aligniment program
{INASTAR]), which also calculates the percent identity between aligned sequences.

Tahle 7 summarizes the twols, programs, and algarithms used for the analysis and assembly of
Incyte cDNA and full length scquences and pravides applicable descriptions, references, and
threshold parameters, The (irst colamn of Table 7 shows the twols, programs, and algorithms usad.
the second calumn provides brief descriptions thereof, the third column prosents appropriate
refzrences, all of which are incorporated by reference herein fn their encirery, and the fourth coiurmm
presents, where applicable, the scores, probability values, and other parameters used to cvaluale the
steength of a match between twa sequienices (the higher the score or the lawer the probabality value,
the greatsr the identity between two sequences).

The programs described sbove for the assembly and analysis of full length polynucleotide
and polypeptide sequences wers also used to identify polynuclestide sequence fragments frem SEQ
D NO:16-30. Frugments from aboui 20 to about 4000 nuciectides which are usefu) in hybridization
and ampiification technologies are described in Table 4, columin 4.

I¥. Identification and Editing of Coding Sequences from Genomic DNA

Putative ransparters and ion channels were tnitially identified by ranning the Genscan gone

identification program against public genomic sequencs databases (e.g., gbpri and zbhig). Genscan is

a general-purpase gene identitication program which snulyzes genomic DNA gequences From a
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variety of organisms (Sew Burge, C. and 5. Karlin {19%7) T, kvl Biol. 268:78-94, and Burge, C. and
5. Karlin {1998) Curr. Opin. Struet. Biol, 8:346-334). The program concatenates predicted exons to
form an assembled cDNA sequence extending from a methionine to 2 stop codan. The output of
Genscan is a FASTA database of polymucleotide and polypeptide sequences. The maximum range of
sequence for Genscan ta analyze at vnce was szt to 30 kb, To determine which of these Gensean
predicted cDNA sequences encode Iransporters and ton channels, the encoded polypeplides were
analyzed by querying against PEAM models for transporters and jon channels. Patential transporiers
and ion channcls were alsa identified by homology to Incyts cDNA, sequencss that bad been
annatated #s transporters and ion chaonels, These selected {enscan-preticied sequences were then
compared by BLAST analysis to the genpept and gbpri public databascs. Where necessary, the
Genscan-predicted sequences were then edited by camparison to the top BLAST hit from genpept ta
carrect errors in the sequence predicted by Genscan, such as extra or omitted exons. BLAST analysis
was also used to find any Incyte cDNA or public cDMA coverage of the Genscan-predicted
ssquences, thus providing evidence for transedption. When Ineyte cDNA coverage was available,
thix information was used to correet or confirm the Genscan predicted sequence. Foil length
palynucleotide sequences were obtained by assembling Genscan-predicted coding sequences with
Ineyle cDNA sequences andfor public cINA sequences using the assembly process described in
Example I Ahernatively, full length polynucleatide sequences wers derived entcely from edited or
unedited Genscan-predicted coding sequences.
Y. Assembly of Genamic Seguence Data with cDNA Sequence Data

Stitched" Sequences

Partial cDNA scquences were extended with exons predicted by the Genscan gene

identification program <lescribed in Example TV. Partial cDMAs assemblad ax deseribed in Example
ITT were mapped to genomic DINA and parsed into closters containing related ¢ As and Genscan
exon predictions from onec or more genomic sequences. Each cluster was analyzed using an algorithm
based on geaph theory and dynamic programeying to integrars cDNA and genomic information,
generating possible splice variants that were subsequently confinned, edited, or extznded (o create a
full length sequence. Sequence intervals in which the sntire length of the interval was present an
more than one sequence in the cluster were idantified, and intervals thus identified were considered to
be equivalent by transitivity. For example, if an interval was present on a cDNA and two genomic
scquences, then all theee intervals were considered 1o be eguivalent. This process allows unrelated
but conscettive genomic sequences to be brought tagether, bridged by cDNA sequenee. Intervals
thus identified were then “siitched” together by the stitching algonthm in the order that they appear
along their parent sequences to gencrate the longest possible sequence, as well as sequence variants.

Linkages between intervals which proceed along one type of parent sequence (cDINA to cDNA or

7n
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2ENOIMIC Sequence Lo genuimic sequence} were given prefersnce over linkeges which chunge parent
type (¢DNA 10 zenomic scquence). The vesuleans stitched sequences were translaed and compared
by BLAS'I analysis to the genpept and ghpri public databases. Incorrect exons predicted by Genscan
were cofrected by comparison ta the top BLAST hit fram gespept. Sequences were further extended
with additional cDINA sequences, or by inspection of genomic DINA, when neceszary.
“Sireiched” Sequences

Partial DNA seqnences were extended to full length with un algorithm based on BLAST
mabvsis. Firse, partial cDNAs assembled as described in Example TH were quericd against public
databases such 4 the GenBank primate, rodent, mammalian, vertebrate, and sukaryote databases
niing the BLAST programy. The nearest GenBank protein hornolag was then compared by BLAST
aaivsis to either Incyte cDNA sequences or GeaScan cxon predicted sequences deseribed in
Fxample IV, A ebimeric protein was generated by using the resultant high-scoring segnient pairs
(H3Ps) to map the translated sequences onto the GenBank protein homolog, Insertions ot deletions
may accur in the chimeric protein with respect to the original GenBank protzin homolog. The
GenBank protein homolog, the chimeric protein, or botk were used as probes to scarch for
homolegous genomic sequences from the peblic buman genoms databases. Partial DNA scquences

were therefore “stretehed” or extended by the addition of homel ozous genomic sequences. The

resultant stretched sequences were xar

¥ Chromosomal Mapping of TRICH Encoding Polynncleoiides

ned to determine whether it contained a complete gene.

The sequences which were used to assemble SEQ 1D NO:16-30 wete compared with
sequences from the Ineyte LIFESEQ database and public domain databases using BLAST and other
irmplementations of the Smith-Waterman algorithm. Scquences from these databases that matched
SEQ I M0:16-30 were assembled into clnsters of contiguans and overlapping sequenees using
assembly algorithms such as Phrap (Table 7). Radiation hybrid and genelic mapping data available
from public resources such as the Stanford Human Gaaome Center (SHGC), Whitehead Institute for
Genome Rescarch (WIGR), and Géndthon were used to determinie if any of the clustered sequences
had been previoosly mapped. Juclusion of a rapped sequencs in a cluster cezulted in the assignment
of all sequences f that cluster, including its partienlar SEGQ 1D NO, to that map lacation.

Map lacations are represented by ranges, or intervals, of buman chramosomzs. The map
position of an interval, in cenrivorgans, is measured relartve o the erminus of the chromosome™s p-
arrm. {The centiMorgan (e} is a unit of measurement hased an recambination frequencies between
chrasmosomal markers. On average, 1 €M is roughly eqoivalent to 1 megabase (k) of DNA in
humans, although this cun vary widely due to hot and cold spots of recombination.) The ¢
distances are based on genetic markers mapped by Généthon which pravide bomdaries for radiation

hybrid markers whose sequences were included in each of the clusters. Hutnan genome maps and
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other resources available 1o the public, such as the MCBI "GenaMap' 99" World Wide Web sire
{hiep:ffwww . nebinlmanib.govigenemaps], can be emploved to derermine if previously identified
disease genes map withjn ov in proximity to the mtervals indicated above.
VIL  Analysis of Polynucleolide Expression

Notthern analysis is a laboratory technique used to deteet the presence of a anscript af i
gene and involves the fiybridization of a labsled nucleotide sequance to a membrane on which RNAx
frowm a particular cell type or tissie have been bound. (See, e g, Sambrook, sapra, e 7T, Ausahel
{1995) supra, ch. 4 and 16.)

Analogous computer techniques applying BLAST weps used to search for identical or refated

malecules in clINA databases suchi as GenBank or LIFESEQ (Incyte Genamics), This analysis is
much faster than multiple membrane-based hybridizations. In addition, the scneitivity of the
computer search can be modified o determine whether any particular mateh is categorized as exact or

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

BLAST Scare x Percem Tdenfity

3 minirum {length(Seq. 1) lengtiiSeq. 2)}

The product score rakes inro account both the desrec of similarity berween twa sequences and the
lengeh of the sequence match. The product score fs a iormalized value between Jand 104, and is
calcolated as follows: the BLAST score is multiplied by the percent nuclestide identity and the
product is divided by (5 times the Iength of the shorter of the two sequences). The BLAST score is
calcnlated by assigning a scors of +3 for every base that natches in a high-scoring segment pair
{H3P), and -4 for every mismateh, Two sequences may share more than one HSP (separated by
gaps). If there is more than one HISP. then the pair with the highest BLAST scors s used to caleulate
the praduct score. The product score represents a balance between fractional overlap and quality ina
BLAST alignment. For cxample, a product score of 100 is produced only for 100% identity over the
entire length of the sharter of the bwo sequences being compared. A product scorz of 70 is producsd
either by 1004 identity and 70% overlap at one end, or by 88% identity and 1087 overlap at the
ather, A product score of 30 is produced eicher by 100% idenity and 30% overlap at onc end, or 79%
identity and [00% overlap.

Altemativety, polynucleotide sequences encoding TRICH are analyzed with respeet to the
lissue sources from which they were derived. For example, some (ull length sequences arc
assaimbled, at least in part, with overlapping Ineyte ¢DMA sequences (see Example I, Each cDNA
sequence 1s derjved from & cDNA libzary consirueted from a human tissue. Each heman tissue is

classified inte yne of 1he following organ/iissue categoriss: cavdiovascular system;, connective issue,
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digestive system; embryonic structures, endoerine systermn: exocrioe glands: genitaiia, female:
genitalia, male; perm cells: hemic and imrouns system; liver: museuloskeleta) system; nervous
SYStermn; pancress; raspiratory systam; sense organs; skin; stomatognathic system; uaclassified/mixed;
ar yrinary tract, The oumber of libraries in each category is counted and divided by the total niimber
3 of libraries across all categerics. Similarly, each human tissue ix classified into one of the Tollowing
disease/eondilion categanes: cancer, call line, developmental, jnflammation, neurological, trauma,
cardiovaseular, posted, and othor, and the number of libraries in eacl category is counted and divided
by the totul number of libraries across al! categories. The resulting percentages reflect the tissue- and
disease-specific expression of cDNA eneoding TRICH. cD.NA sequences znd cDNA library/tissue
1% information are found in the LIFESEQ GOLD database {Incyte Genomics, Palo Alto CAY.
¥III. Extenston of TRICH Encoding Polynucleotides
Full Yength polynuc)ectide sequences were also produced by extension of an appropriate
fragment of the full Jength molecule ustng oligonuclcotide primers designed from this fragment, Cne
primer was syrthasized 1o mitiate 5° exiension of the known fragmeni, and the othet primer was
15 synthesized to initiate 3"extension of the known fragment. The initial primers were designed using
QLIGO 4.00 softwarc (National Biosciences), or another appropriate program, to be about 22 ta 30
nucleotides in lenath, to have a GC eontent of abyut 30%: or more. and 1o snneal Lo the target
sequence at iemperatures of about 68°C to about 727, Any streteh of nucleotides whacl would
result in hairpin siuctures and primer-primey dimerizations was avoided.
0 Setected hwman cDNA Ibraries were used 10 extend the sequence. If more than one
extension was necessary or desiced, additional or nested sets of primers were desianed.
High fidelity ampiification was abtained by PCR using methads well known in the are. PCR
was performed it S6-well plates using the PTC-200 thermal cyeler (MY Research, Ine.y. The reaction
mix contained DNA template, 200 nmol of cach primer, reaction buffer containing Mg, (NFL)-SG,
35 and 2-mercapiceetbanol, Tag INA polymerase {Amersham Phaunacia Biotech), ELONGASE enzyine
(Life Technologics), and Pfu DNA polymerase (Siearagerie}, with the following parameters for primer
pair PCLA and PCIB: Step 1: 94°C, 3 man; Step 2: 94°C, 15 sec; Step 3: 60°C, 1 min; Step 4: 68°C,
2 min: Step 3t $ieps 2, 3, and 4 repeated 20 times; Step 6: 68°C, 3 min; Step 7: storage at 4°C. In the
alernative, the parameters for primer pair T7 and SK+ were as follows: Step 1: 94°C, 3 miw: Step 2:
30 94°C, 15 sec; Step 30 57°C, | min; Srep 4: 68°C. 2 min; Step 5: Steps 2, 3, and 4 repeated 20 times,
Step &: 63°C, 5 min; Step 7. storage a1 4°C.
‘The concensration of DNA in each wai! was delermined hy dispensing 100 pl FICOGREEN
quantitation reagent (0.23%: {viv PICOGREEN; Mofecular Probos, Eugene OR) dissolved in 1X TE

and 0.3 pl of undiluted PCR product int each well of an opaque fluonimeter plate (Coming Costar,

w

3 Acton MA), allowing tha DNA wo bind to the reagent. The plate was scanred in a Fluaroskan I
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{Labsystems Qy, Helsinki, Finland) to measure the fiuorescence of the sample and to quantify the
concentration of DNA. A S ul o 10wl aliguor of the reaction mixtuee was analyzed by
electrophoresis on & | % agarose gel to determing which reactions were successrul tn extending the
SSguUEnCe.

The extended nucleotides were desalted and concentrated. transferred to 384-well plates,
digested with Cvill cholera virs endonuclease (Molscular Biclogy Research, Madison WI), and
sonicated or sheared prior to religation into pUC 18 vector (Amersham Phacmacia Biotech). For
shotgun sequencing, the digested nuclestides were separated on Iow concentration (8.6 & 0.8%)
agarose gels, framments were excised. and agar digested with Agar ACE (Promega). Extended clanes
were religated using T4 ligase (New kngland Biolabs, Beverly MA} inte pUC [8 veetor (Amersham
Pharmacia Biotech), neated with Pfo DNA palymerase {Stratageac) to fill-in restriction site
averhangs, and wansfected i competent E. coli cells. Transformed cells were selected on
antibiotic-containing media, and individual colonies were picked and culred ovemight a1 377C in
384-well plates in LB/2x cacb liguid media,

The cells were lvsed, and DNA was wimplified by PCR using Tag DNA, polymerase
(Amersham Pharmacia Biotech) and Pfu DNA polymerase (Stratagene) with the following
parameters: Stap 1 94°C, 3 min; Step 2: 94°C, 13 sez, Step 21 60°C, 1 min; Step 4: 72°C, 2 wmin;
Step 5 sleps 2, 3. and 4 repeated 28 times; $lep 6: 72°C, 3 min; Step 7 storage at47C. DNA was
guaniificd by FICOGREEN reagent (hMolecular Frobes) as described above, Samples with fow DNA
recoverics were reamplificd using the same conditions as described above. Samples were diluted
with 20% dimeshysulfoxide (1:2, ), and sequenced usmg DY CNAMIC coeray iransfer sequencing
primers and the DYENAMIC DIRECT kit (Amersham Pharmacia Biotech] or the ABTPRISM
BIGIYYE Terminator cvcle sequencing ready reaction kit (Applied Biosysicms).

In like manner. full length polynuclectide sequences are verified using the sbove procedure or
are used to obwain 5’ regulatory sequences vsing the above procedure along with aligonuctentides
designed for such extension, and an appropriate genomic library.

IX.  Labeling and Use of Iadividual Hybridization Probes

Hybridization probes derived from SEQ ID N 16-30 are employed (o sureen cDNAs,
genomic DNAg, ar mRMAs. Although the labeling of oligonuclectides, consisting of about 20 base
pairs, is specifically duscribed, essentially the same procedure is ased with Jarger nucleotide
fragments, Oligonuclesotides are designed using state-of-the-art software such as OLIGO 4.06
software (National Biosciences) and labeled by sombining 30 pmol of each oligomer, 230 Ci of
[4-*P] adepasine Iriphosphate {Amersham Pharmacia Biotech), and T4 polyucleotide kinase
(DuFont NEN, Boston MA). The labeled oligonuclegtides are substantially purified using &

SEFHADEX G-15 superfine size exclusion doxtran bead colunm (Aroersham Pharmacia Bigrecti).
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An aliquet sentaining (97 counts per minute of the labeled probe is usad in a typical membrane-based
hybeidization analysis of human zeromic DNA digested with one of the following endonuclcases:
Ase [, Bgl I, Eco RL, Pst 1, Xba 1, ot Pvu I {DuPant NEN),

The DN A from each digest is fractionated on a 0.75% agarose gel and transfereed to nylon
membranes (Nytean Plys, Sehlcicher & Schuell, Durham NH). Hybridization is carricd out for 16
howrs at 40°C. To temove nonspecific signals, bloty are sequentially washed at room temperature
under conditions of up 1o, for example., .1 % 8aline sodinn citrate and 0.5% sodivin dodecy] sulfate.
Hybridization patterns are visualized using autoradiography <r an alternative imaging means and
compared.

X. Micraarrays

The linkage or synthesis of arcay elements vpon 2 microarray can be achisved utilizing
photolithography, piezoelectric printing {nk-jet printing, Sev, e.x., Baldeschweiler, supra ),
machanical microgpatting technologizs, and detivatives thereof. The substrate in each of the
aforementioned techinologies shanld be unifonm and solid with it non-porous surface (Schena (1999),
supra). Suggesiat substrates include silicon, silica, glass slides, glass chips, and silicon wafers.
Alernatively, & procedurs analogous 1o a dot or slot blot mmay also be nsed to arrange and link
elements to the surface of a substrate using thenmal, UV, ehemical, or mechanical honding
procedures. A typical array may be produced using availabla methods and machines well known to
those of opdinarsy skill in the act and 1pay contain any appropristc number of clements. (See, 2.2.,
Schena. M. et al. (1995} Science 270:467-470; Shalon, D. et ul. (1996) Genone Res, 6:639-645;
Marshall, A. and J. Hodgsan (1998) Nat Biotechnol . 16:27-31) '

Full length cDNAs, Expressed Sequence Tags (ESTy), or fragments or oligomers thereof may
compeise the clements of the microsmay. Fragmenls or oligomers suitable (or hybridization can be
selected wsing sofiwave well known in the art such as LASERGENE software (DINASTAR). The
array elememts are hybridized with polyaucizoiides in a biological sample. The polynucleotides fu the
biclogical sample are conjugated to a fluarescent label or other wmolecular tig for ease of detection.
After hybridization, nonhybridized nucleotides fram the biological sample are rermoved, and a
fluorescence scanoer is wsed ta dotect hybridization ac euch array element. Alwemaovely, taser
desorbtion and mass speciramenty may be used for detection of hybridization. The degree of
complementarity and the relative sbundance of cach polynieleotide which hivbridizes 1o an element
on the microarcay may be assessed, In one embodiment, microamay preparation and usuge is
dascribed in deril below.

Tissue or Cell Sample Preparation

Total RNA i isoluted from tissue samples using the guanidiniur thiocyanate method and

paly(A)" RNA is purified nsing the alige-(dT) cellulose methad.  Each poly(A}" RNA swmple iy
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feverse transcrbed using MMLY raverse-transeriprase, 0.05 pgial oligo-(dT) primer (2 limer), 1X
first sirand buffer, 0.03 units/pl RNase inhihitor, SO0 piI dATP, 500 pid dGTP, 300 uM dTTP, 40
M dCTP, 40 b JCTP-Cy3 {BDS) or dCTP-Cy 3 (Amershan) Pharmacia Biotech). The reverse
teanseription reaction is performed in a 25 ml volume containing 200 ng poly(A)” RNA with

GEMBRIGHT Kits Jueyte). Specitic contral poly(4)” RINAs are synthesized by in virea aranscription

from non-coding yeast genonic PNA. After igeubation at 37°C for 2 hr, each reaction sample (one
with Cy3 and another with Cy3 labeling] is trzated with 2.5 mf of 0.5M sodiumn hydroxide and
incubated for 20 minutes at 83°C to the stop the resction and degrade the RINA, Samples are purified
using two successive CHROMA SPIN 30 gl filiration spin colunns (CLOKTECH Laboratories, Inc.
(CLONTECH), Palo Alto CA) and alter combining, bath ceaction samples ars ethanol precipitated
wsing 1 ml of glyvengen (1 maiml}, 60 ml sodium acetare, and 300 mi of 100% cthanal. The sample is
ihen dried to completion using 2 SpeedVAC (Suvant Instruments Inc., Halbrook NY) and
resuspended in 14 pl 3X 83CH0.2% 38,

Microarrav Preparation

Sequences of the present jnvention are nsed 1o generace array elements. Hach array element
is amplified from bacierial czlls contwining vectors with cloned ¢cDNA inserts, PCR amplification
uses primers complementary 1o the vector sequences flarking the cDNA insart. Araay elements are
aimplified in thirty cy<les of PCR from an initial quantity of 1-2 ng 1o & final guantivy grearer than 3
pe. Amplified array alements are then purified using SEPHACRYL-400 {Amersham Pharnazia
Biotech)

Purificd array elements are imomobilized on polymer-coated glass slides, Glass microscope
slides (Coming) are cleancd by nltrasound in 0.1% SDS and acctone, with extensive distilled waler
washes between and after treatments, Glass slides are etched in 4% bydrefluoric acid {VWR
Scientific Products Comporation (VWR), West Chester 74), washed extensively in distilicd water,
andt coated with 0.05% aminopropy] silane (Sigma) in 95% ethanal. Coated slides are cured in a
110°C oven.

Array elements are applied to the coated glass substrate using a procedure described in US
Patent No. 5,807,322, incorperated herein by refevence. | pl of the amay element DNA, at an average
coeenrrarion of 100 ngful, is londed into the open capillary printing elament by a high-speed robotic
apparatus. The apparatus then deposits about 5 nl of array element sample per slide.

Micrgarrays are TV-crosslinked using & STRATALINKER UV-crosslinker (Stratagene)
Microarrays are washed at Toom temperatere once in 0.2% SIS and three tmes in distilled water.
Non-specific binding sites we blocked by incubation of miccoarvays in 0.2% casein in phosphate

buffered saline (PBS) (Tropix, Iuc., Bedford Ma) far 30 minates at 60°C followed by washes in
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0,29 3D3 and dintilled veater as before.
Hybridization

Hybridization reaciions contzin 9 pl of sample mixure consisting of 0.2 uyg each of Cy3 and
Cy5 labeled cDMNA synthesis products in 5X 85C, 0.29 8DS hybridization bufter. The sample
mixture is heated to 657 C for 5 minutes and +5 aliquoted onto the microarmay surface ind covered
with an 1.8 cm? coverslip. The arrays are wansferred ta a waterpraof chamber having a cavity just
slightly faeger than a microscope shide. The chamber is kept at [00% bumidity internally by the
addition of 140 pl of 5N S8C in 2 comer of the chamber. The chamber containing the agrays is
incubated for about 8.5 hours at 80°C. The arcays are washed for [0 min at 43°C in a first wash
buffer (1X 35C, 9.1% SDS), thwee times for 10 minures each at 45* C in a second wash bufter (01X
8S8C}, and dried.

Detection

Feporter-labeled hybridization camplexes are detected with a microscape cquipped with an
Innova 70 mixed gas 19 W laser (Coherant, Inc., Santa Clara CA} capable of generating specrral Lines
at 458 nm for excitation of Cy3 and at 632 nm for excitation of Cy5. The exctlalion laser light i3
focused on the array using a 29X microscape abjective (Nikan, Inc., Melville NY). The slide
containing the array is placed on a computer-controlled X-¥ stage on the microscope and raster-
scanned past the obfective. The 1.8 cm x 1.8 am artay used in the present example is scanned with a
resolution af 20 micrometers.

L1vtwo separate scans, a mized gas multiling aser ccites die two fluorophares sequentially.
Emitied light 18 split. based on wavelength. into two photonwitiplier rube detectors (PFMT R1477,
Hamamatsu Photonics Systerns, Bridgewater NJ) coresponding to the two fluarophores. Appropriate
filers positioned betwsen the array and the photarnultiplier tubes are used o filter the signals. The
etnission maxima of the fluorophores used arz S65 nim for Cy3 and 630 nm for Cy3. Each aay is
typically scanned twice, one scan per flusrophore using the appropriate filters ar the laser source,
although the apparatus is capable of recording the spectra from both fluorophares simulianecusiy.

‘The zensitivity of the scans is typically calibrated nsing the signal intensity gencrated by a
¢DNA control spacies added to the sample mixtore at a known concentration. A specific location an
ihe array cantatns a complementary DA sequence, allowing the intemsity of the signal at that
location to be correlated with a weight catio of hybridizing spacies of 1:100,000. When two samples
from different sources (g.g., reprasenting test and control cells), each Jabeled with & different
tluorophore, are hybridized to « single array for the purpose of identilying genes that are
differcntially expressed, the calibration is done by labeling samples of the calibrating ¢<DNA with the

two fluoropheres and adding identizal amounts of each to the hybridization wixture.
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The owiput ol the photowmultiplier tube is digitized using a 12-bit RT1-333H analog-to-digital
(/D) cunversion boatd (Analog Devices, Inc., Norwood MA) installed tn an TBM-compatible PC
computer. The digitized data are displayed as an inage whers the signal intensity is mapped using a
linear ZU-.color iransformation o a pseudocolor seale ranging from blue (low signal) (o red thigh
siznal). The data is also analyzed quantiatively. Where two different fluorophores are excited and
measured simulanczonsly, the data are fivst corvected for optical crosstalk (dues to overlapping
emisgion spectra) between the flnoraphores using each fluorophore’s emission specktm,

A grid is superimposed gver the fluorescence signal image such that the signal {rom each
spol 18 centered in each element of the grid. The fluorescenee signal within each element is then

integrated to obtain a pumerical value cormesponding to the average intensity of the signal. The

software vsed for signal analysis is the GEMTOOLS gene expression analysis program (Jncyee).
X1 Complerentary Polvnuclentides

Sequences complementary o the TRICH-encoding sequences, or any parts theteof, are used
to detect, decrease, or inhibi cxpression of patraliy cccurring TRICH. Although use of
oligonucleotides comprising from abaut 15 to 30 base pairs is described, essentially the same
procedure is uged with smaller or with larger sequence fragioents, Appropriate oligonucleotides are
designed using QLIGO 4.06 software (Nationpal Biosciences) and the coding sequence of TRICH. To
inhibit transeription, & complementary oligonucleniide is designed {rom the most unigue 3° sequence
and vsed 1o pravent promoter binding to the coding sequence. To jnhibit teanslation, 4
complenentary oligonucleotide is designed to prevent ribosomal binding 16 the TRICH-epcoding
transeript.
XIl.  Expression of TRICH

Expression and purification of TRICH is achieved using bacterial or virus-based expression
systems. For expression of TRICH in bacteria, cDINA is subcloned into an appropriate vector
containing an antibiotic resistance gene and an inducible promater that directs high levels of cDNA
transcription. Examples of such pramoters include, but are not limited to, the fra-tec (fac) hybrid
promooter and the T3 or T7 bacteriophage pronoter in conjunction with the fac uperator regalatory
element. Recombinant veciors arc teansformed into suitable bacterial hosts, e.g., BL21(DE3).
Antibiotic resistant bacteria express TRICH upon incuction witl isopropy] beta-D-
thiogalactopyranoside {IPTG). Expression of TRICH in eukaryatic cells is achteved by tnfecting
tnsect or mammalian cell lines with recombinant Autographica califomica nuclear polyhedrosis virs
(AcMNPY), commonly known as baculovirns. The nonesseatial polybedrin gene of baculovinis is
eplaced with cDNA encoding TRICH by cither hoinologous recombination or bacrerial-mediated
transposition involving transfer plasmid intermediates. Viral infectivity is maintained and the strang

palybedrin promater drives high levels of cDNA transeription. Pecombinant baculovirus is nsed fo
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infect Spoadoptera (rusiperda (SF%) insect cells in most cases, or human hepatocytes, in sonic cases.
Iniection of the (atler requires additional genetic modifications to baculovimes, (Sce Engelhard, EX.
et al, {1994} Proc. Natl. Acad. $ci. USA 91:3224-3277; Sandig, V. et al. {[396) Hum. Gene Ther.
T:1937-1945.)

In most cxpression systems, TRICH is synthesized as a fusion protein with, ¢.g., glutathione
S-transferase (G5'T) or a peptide epitape tag, such as FLAG ov 6-His, permitling rapid, single-stzp,
aifinity-based purification of rccombinant fusien pretein from crude cell Tysates, GST, a 26-
kilodaltan cazvme from Schistosoma japonicnm, enables the purification of fusien proteins on
imimobilized glutathione under conditions that maintain protein activity and samiigenicity {Aimersham
Pharmacia Biatech). Following purification, the GST motcty can be preteelytically cleaved from
TRICH at specifically enginecred sites. FLAG, an 8-amino acid peptide, enables immunoatfinity
purification using commercially available monoclonal and palyelonal anti-FLAG antibodies (Eastman
Kodak). 6-His, a stretch of six consecutive histidine residucs, enables parification on metal-chelate
resing (QUAGEN). Methads for protein expression and purificition are discussed in Ausubel (19935,
supr, ch. 1 and 16). Purificd TRICH ohtained by these iethods can be used directly in the assays
shown in Examples X¥1, XV, and XV, where applicable.

XIIi. Functional Assays

TRICEH function is assessed by expressing the sequences encoding TRICH ar physiologically
elevated levels in mammalian ceil culture systems. <DNA {s subcloned ito a mammalian xpression
vector contatning 4 strong promoter that drives high levels of cDINA cxpression. Vectors of chaiee
nclude PCWMV SPORT (Life Technologies) and PCR3.1 (Invitrogen, Carlsbad CA), both of which
conlain the cytomegalovirus promoter. 5-10 ¢ of weombinant vectar are ansiently ransfected into
@ hurnan celi ling, for example, an endetbelial or hematopotetic cell line, using either lipesome
farmulations or sleciroporation. 1-2 ug of an additional piasmid containing suquences enceding a
macker pratein are co-transfected. Expression of o marker protein provides a means 1o distinguish
transfected cells from nontransizcted cells and is a reliable predictor of cDNA expression fron the
recombinant veetor. Marker proteins of cheice include, o.g.. Green Flucrescent Protein (GFP;
Clontechy, CD64, or a CD64-GFP fusion protein, Flow cytametcy (FCM), an autamated, laser optics-
based technique, is used o identify ransfected cells expressing GEP or CD64-GEFP and to evaluate
the apoptatic state of the cells and other cellular properties. FCM detects and quantifies the uptake of
fluarescent molecules that diagnose events preceding or coincident with cell death. These events
include changes in nuclear DIVA content as measured by staining of DNA with propidium iodide:
chamges in cell size and granelarity as mewsured by forward light scatter and 90 degree side light
seiter; down-regalation of DNA synthesis as measured by decrease m bromodeoxyuriding uptake;

altexations in expression of coll surface and inrracellular preteins as measvred by reactiviry with
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specific antibadics; and alterations in plasina membrane composition 25 measured by the binding of
fluorescein-canjugated Annexin V protein (o the ccll surface. Methads 1n flow cytometry are
discussed in Ormerod, M.G. (1994) Figw Cytometry, Oxford, New York NY.

The Influence of TRICH on gene expression car be assessed using highly purificd
populations of cells Uransfected with sequences encoding TRICH and either D64 ar CDE4-GFP.
CD64 and CDE4-GFP are expressed on the surface of transfected cells and bind to conserved regions
of human immuasgtobulin G (19G). Transfected cells are efficiently separated from nentransfected
cells using mmagnetic beads coated with eithwr human 125 or antibody against CDG4 (DYNAL, Lake
Success NY). mRINA can be purified from the cells using methods well known by those of skillin
the ast. Expression of mRiNA encoding TRICH and othar genes of interest cam be analyzed by
northem analysis or microsrray fechniques.

XIV. Production of TRICH Specific Antibodies

TRICH substantially purified using polyacrylamide gel elecirophoresis (PAGE: see, e.p.,
Harrington, M.G. (1990) Methods Enzymol. 182:488-435), or other purification techniques, is usad to
imrounize rabbits and ta preduce antibodiss using standard protocals.

Alernatively, the TRICH amino acid sequence is analyzed nsing LASERGENE softwara
(DNASTAR) to determine xegions of high tinmonogenicity, and a corresponding olizopeptide is
synthesized and usedd to raise antibodies by means knawn to those of skill in the art. Methods for
selection of appropriate epitopes, such as those ncar the. C-tetminus or in hydrophilic regions are well
described i the art. (See, e.g. Ausubel, 1583, supea, ch. 11}

Typically, oligapeptides of ahout 15 residucs in length are svnthesized wsing an ABJ 4314
peptide synthesizer (Applied Biosystoms) usmng FEMOC chemistry and coupled to KLH (Stgma-
Aldrich, St Louis MO) by reaction with N-malcimidobenzoyl-N-hydroxysuce iimide ester (MEBS) to
increase immuoogenicity. {See, e.g., Ausubel, 1995, supra.) Rabbits ate immunized with the
olisapeptide-KLH camplex in camplete Freund's adjnvant. Resuiting antisern ars tested far
antipeptide and anti-TRICH activity by, for example, binding the peptide or TRICH 1o 2 substrate,
blocking with 152 BSA, reacting with rabbit antisera, washing, and reacting with radio-iodinated poat
anti-rabbit [xG.

XV,  Purification of Naturally Occurring TRICH Using Specific Aatibodies

Naturally cccurring ar recombinaoe TRICH is substantially perilied by inmunoafTinity
chromatography using antibodies specific for TRICH. An immunocaffinity column js constmcted by
covalently coupling anti-TRICH antibody to an activawd chromatogeaphie regin, such as
CNBr-activated SEPHAROSE (Ainershom Pharmacia Biotech). After the coupling, the resin is
blocked end washed according Lo the manufacturer’s instructions.

Media containing TRICH are passed aver the imsunoaffinity colamn, and the column is

R{
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washed under corditions that gllow the preferential absarbance of TRICH (e.g., high lonic strength
buffers in the prasence of detergent). ‘The calumn is cluted under conditions that disrupt
antibodw/TRICH binding {s.g., a buffer of pH 2 to pH 3, or a high concencration of a chuotrope, such
as urea or thioeyanaes ian), and TRICH is collected.

XVI.  Identification of Molecules Which Interact with TRICH

Molecules which interact wich TRICH miay includs trapsporter substrates, agonists or
antagonists, modulatory prateins such as Gy prateins (Remmann, sapra) or proteins involved in
TRICH localization or clusicring such as MAGUKs (Craven, supra). TRICH, o biclogically active
fragments thersot. we labsled with "1 Boltor Hunter reagent. (See, e.g., Bolton AE. and WAL
Hunter (1573) Biochem, I, 133:524-539.) Candidate molecules previcusiy arrayed in the wells of a
mkti-well plate are incubaied with the labeled TRICH, washed, and any wells with labeled TRICH
complex are assayed. Data obiained using different concentrations of TRICH are used 10 caleulate
values for the number, aflinity, and sssociation of TRICH with the candiclate molecales.

Alwernatively, proteins that interact with TRICH are isolated nsing the yeast 2-hybrid system
(Fields, 8. and O. Song (19891 Nacure 340:245-246). TRICH, or fragments thereof, ac expressed as
fusion proteins with the DNA binding doniain of Gal4 or lexA. and porential interacring proteins are
expressed as fusion proteins with an activation demain. Interactions between the TRICH fusion
protein and the TRICH interacting proteins (fusion proteins with an activation domain} reconstitute &
transactivation funetion that is observed by expression of a reporter zene. “east 2-byhrid sysiems are
commercially available, and metheds far use of the yeast 2-hybrid system vwith 1on channe) proecins
are discussed in Nisthammee, M. and M. Sheng (1995, Meth. Enzymol. 393:104-122),

TRICH may also be used in the PATIICALLING procass (CaraGen Comp., New Haven CT}
which emplays the yeast two-hybrid systern in a high-throughput manner to determine all mterastions
between the proteins enceded by twa targe librarics of genes (Mandabalan, K. cral. (20003 U5,
Patent No. 6,057,101},

Potential TRICH agonists or antagonists may be tested for activation or inhibition of TRICH
ion channel activity using the assays described in section XVII
XVIL Demensiraiion of TRICH Activity

Ion channel activity of TRICH 15 demanstrated using an electrophysiclogical assay for fon
conductance. TRICTT can be expressed by transforming a marumalian cell lne such as COS7?, Hela
ar CHE with a eukaryoiic expression vecior encoding TRICH. Eukaryotic expression vectors are
commerially available, and the techniques ta introduce then tnto cells are well known to those
skilled in the art. A second plasmid which expresses any one of 2 number of markes genes, such as -
ealactosidase, s co-tansforned into the cells to allow 1apid identification of thase cells which have

taken up and expressed the foreign DNA. The cells are incubated for 48-72 haurs after

ul
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wansformation under conditions approprate for the cell line to allow expression and acewmulation of
TRICH and B-galactosidasc.

Transformed colls expressing f-galactasidess are stained blue when a suitable colorimetric
substrate is added to the culture media vnder conditions that are well known in the ai. Stained cells
are tested for differences in membrane conductance by clecirophysialogteal techaiques that are well
known in the art, Untransformed cells, and/or cells transformed with gither vestor sequences alons or
R-galactosidaze sequences alenc, ars used as controls and tested in parallel. Cells expressing TRICH
will have higher anion or carion conductanae relative 1o contrgl cells. The contefbution of TRICH 1o
condhuctance can be confirmed by inoubating the cells asing antibodies specific for TRICH. The
antibodies will Bind to the extracallular sidz of TRICH, thereby blocking the pore in the ion channel,
and the associated conductance.

Alternatively, ion channel activity of TRICH is measured as current flow acrass a TRICH-
cantaining Xenepus laevis oocyte membrane using the two-electrode voltage—clamyp technique ¢{Ishi et

al., supra; Jegla, T. amd 1., Salkoff (19497) J. Dovrosci, 17:32-44). TRICH is subclened into an

appropuiate Xenopus oucyte expression vector, such as pBE, and (1.5-3 ng of mRNA is injected into
mature stage IV cocyies. Injecied oocyies are incubated e 18 °C for 1-3 days. Inside-ouc
maceopatehes are excised inte an intacellular soluton coptaining [ 16 mbd K-glueonate. 4 mbi KCI,
and 18 mM Hepes (pH 7.2}, The intracellular solution is supplemznted with varying concentralions
of the TRICH mediator, such as cAMP, cGMP, or Ca* {in the form of CaCL,), where appropriaie.
Electrode resistance is setat 2-5 MO und electrodes are filled with the intracellular solution lacking
mediator. Expertments are performed at room temperature from a halding potential of 0 m¥.
Voltage ramps (2.3 §) from -100 to 106 m¥ are acquired at a sampling frequeney of 500 Hz. Current
meissured 35 propartional e the activity of TRICH in the assay.

Transport activity of TRICH is assaved by measoring uptake of labeled sabstrates into
Xencpus laevis ogeytes. Oocyvies at stages V and VI are injected with TRICH mRNA (10 ng per
aocyte) and ipcubated for 3 days ar 18%C in OR2 medium (52.5mM NatCl. 2.5 mM KCI, imM CaCl;,
1mbi MeClL,. Lo Na,HPO,, 5 mM Hepes, 3.8 mM MaOH , 30pg/ml gentamycin, pH 7.8) to allow
exprossion of TRICH. Oocytes are then transferred tu standard uptake medium (100 NaCl, 2 mbdl
KCL, Imdd CalCl,, lmid MgCl,, 10 b Hopes/Tyis pE 7.5 Uptake of various substrates {o.2.,
amino acids, sugars, drugs, ions, and neuratransmitters) is initiated by adding labeled substrate (e.g.
radivlabeled with *H, fluorescently labeled wich thodamine, etc.) to the ancytes. After incubating for
30 iminutes, uptake is terminated by washing the gocyvees three times jp Na*free mediom, measuring
the incorparated Jabel, and comparing with controls. TRICH activity is proportional to the level of

intemalized labaled substrate,
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ATPase senivity associated with TRICH can be measured by hydrolysis of radiofabeled ATP-
[+-"*P], separation of the hydrolysis products by chramatagraphic methods, and quantitation of the
recovered P using a scintillatiop cawnter. "The reaction mixtare centaing ATP-[¢-*P] and varying
amounts of TRICH in a suitable buffer incubated at 377C for a suitable pericd of time. The reaction
is terminated by acid precipitation with redchboroacetic acid and then neurcalized with base, and an
aliguat of the reaction mixture is suhjected (& membrane or filter paper-basad chromatography ©

*P liberated i counted in 1 scintillation counter. The

separate the reaction products, The amount of
amount of radioactivity recovered is proportional 0 the ATPase activity of TRICH in the assay.
XV Tdentificaiion of TRICH Agonists and Antagonisis

TRICH is expressed tn a evkaryotic cell line such as CHO (Chinese Hamster Ovary) or HEK
(Human Embryenic Kidney) 223, Ion channel activity of the transformed cells is measured in the
presence and absence of candidate agonists or sntagomisty. lan channel wetivity is assayed using
patch clamp methods well known in the an or as described in Bxample XVIL Altlematively, Jon
chaonel activity is assayed using fluorescent recbniques that measuee ion finx acioss the cefl
membrane (Velicelebi, G. et al. {199%) Meth. Enzymol. 204:20-47; Wesl, ML.R. and TR, Molloy
(1996 Anal Biochem, 241:51-58). Thesc assays may be adapred for high-throughput sereening
using micropiates. Changes in intemal ion concenrration are measured using fiorescem dyes such s
the Ca™ indicator Fluo-4 AM, sodium-sensitive dyes such as $BFI and sodium green, or the €1
indizaror MQAE {all available from daolecular Prabes) in combination with the FLIPR fluorimetric
plate reading sysiern (Molecular Devices). Ina maore generic version of this assay, changes in
membrane potential caused by jonic flux acrass the plasma membrane arc measured using oxonyl
dyes such s DIBAC, (Molecular Probes). DiBAU, equilibrates between the extracellular solution
and celtular sitos according ta the cellnlar membrane potontial. The dve's fluorescence intensity is
20-fold areater when bound to hydrophobic Intraceliular sites, allowing detection of DiBAC, entry
inta the cell (Gonzalez, LE. and P.A. Negulescu {1998} Curr. Opin. Biotechnol, 9:624-631).
Candjdate agonisis or antagonisis may be selected from known ion chanpel agonigis or antagomises,
peptide Ybtaries, or combinatorial chemical libravizs,

Yarious modifications and variations of the described methods and systemns of the invention
will be apparent to those skilled in the arl without departing framn the scope and spivit of the
nvention, Alihough the invention has been described in coanection with cortain cmbodiments, it
should be understeod that the invention as claimed should not be nnduly Jimited to sach specitic
embodiments. fodesd, various modifications of the described modes (ot carrving oui the invention
which arc obvious ta those skilled in molecular biology or related fields are intended to be within the

scope of the following claims.

4
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What is claimed is:

1. An isolawed polypepuide selected from the group consisting of:

2) a polvpeptide comprising an amine aeid sequence selected from the group consisting of
SEQ Y NO:-13,

B) anatorally occurring polypeptide camprising an amine acid scquence af least 90%
identical to an amino acid sequence selected from the group consisting of SEQ 1D NO:1. SEQ ID
WO and SEQ ID NOD:6-15,

©) anamrally occurring polypeptide comprising an amino acid sequence at Jeast $2%
identical ro the amino acid sequencs of SEQ 1D NOZ,

d) a natorally occurcing pulypeplide comprising an amino acid sequence at least 96%
idenzical ta the arming acid sequence of SEQ 1D NO:3,

¢} anamally occuning polypepnide comprising an amino acid sequence at least 99%
identical ta the aming acid sequence of SEQ ID NO:5,

) a bielogically active fragment of a palypeptide having an amino acid sequence sclected
from the group cansisting of SFEQ [D NO:1-135, and

2} sp immunogenic fragment of a polypeptide having ab amino acid sequence selected from

the group consisting of SEQ 1D NO:1-135.

2. Anjsalated polypeptide of claim [ selected from the group consisting of SEQ TD NO:1-

3. An isaluted polynucleotide encading a polypeptide of claim 1.
4. An isoldted polynucleotide encoding 2 polypeptide of claim 2.

3. An isolated polynucleotide of claim 4 selectad from the group consisting of SEQ 112
NO:16-30.

6. A rccombinant palvovclentide comprising a promoter sequence eperably linked ro a

pelynuclzotide of cloim 3.

7. A cell transformed with a recombinant polytmclestide of claim 6

1
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§. A transgenic organism comprising a recombinant polypucteotide of clain 6.

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

a) cvlmuring a cell under conditions suitable far expression of the polypeptide, wherzin said
cell is transformed with a recombmant palynuctectide, and said recombinant polynueleotide
comprises a promoter sequence operably Jinked to a polynucleatide encoding the palypeptide of
claim 1, und

b} recovering the polypepride so expressed.
12. Anisolated antibody which specifically hinds to a palypeptide of claim 1.

11. Anisolated polynucleotide selecred from the groop consisting of:

) a polynuclestide comprising a palypuclectide sequence selected from the gronp consisting
of SEQ I NO:16-30,

b) anarueally cosurring poiynucieatide comprising a polynucieotide sequenca ac keast 1%
identical to a polynucleatide sequence selected Frorm the group consisting of SEQ 1D NO:16-30,

¢} a palypucleotide complementary to the polyrucleotide of a),

) a polynueleatide complementary to the polypuclectide of b, and

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

12. Anisolated polynucleatide comprising at least 60 contiguons pucleotides of &

polynucicotide of claim 1.

13. A method for detecting a targer polynucleotide in a sumple, said target polynuclectide
having a sequence of a polynucleatide of elaim 11, the method eomprising:

2) hybrdizing the sample with a probe comprising at [east 20 contiguous nuclentides
comprising a sequence complementary to said target polynucleatide in the sample, and which probe
specifically hybridizes to said target pelynuclectide, under conditions whereby a hvbridization
complex is fermed between said probe and said target polyaucleatide or fragments thereof, and

b} detecting the presence or absence of said hyhridization comples, and. optionally, if

present, the amevnt thereaf.

14. A method of claim 13, wherein the probe comprises at least 60 contigueus nucleatides.

108
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13. A method for derecring & tarpet polynuclectide in a sample, said target polynucleotide
having a sequence of 2 palynucleotide of claim 11, the methad cumprising:

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

b} detecting the presence or absence of spid amplified target pokyoucleatide or fragment

thereof, and, opticnally, it prescnr, the ameunt thersof.

16. A composition comprising 2 pelypeptide af claim 1 and a phanpaccutically acceptable

eXCpICT.

17. A composition of sfaim 16, wherein the polypeptide has an araino acid sequence selected

from the group consisting of FEQ M2 NO:1-13.

18, A methed For trealing a disgase or condition associated with decreased expression of
functional TRICH, comprising administering to a patient in need of such treatment the composition

of claim 16,

19. A methad for sceeening a compound for effectivences as an agonist of a polypeptide of
claim 1, the method comprising:
a} exposing a sample comprising a polypeplide of claim 1 to a compound, and

b} detecting pgenist activity in the sample.

20. A compaosition comprising an agonist compound idenrified by a method of claim 19 and

a pharmaceurizally acceprable excipient.

21. A method for trealing a disease or condition associated with decreased expression of
functional TRICH, comprising administering Lo a patient in nead of such treatment a composition of

clain 20,

22, A metbod for sereening & compound for effectiveness as an antagontst of « polypeptide
of elatm 1, the method comprising
#) exposing a sample comprising a polypeptide ol claim | to a compound, and

b) detecring antagontst activity in the sample.
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23. A composition comprising an antagonist comppound identificd by a method of claim 22

and & phermaceutically acceptable exciplent.

24. A wmethod for weating & disease or condition assoctated with overex pression of funcrional

TRICH, comprising administering to 4 patiens in need of such troatment & composition of claim 23.

25. A methed of screening for a compound that specifically binds to the palypeptide of claim
1, said methed comprising the steps oft

a) combiming the polypeptide of claim 1 with at [east one test corapound under suitable
conditions, and

b} detecting hinding of the polypeptide of claim 1 o the test compound, thereby identifying a

compound thai specifically binds 1o the polypeptide of claim 1.

26. A method of sereening far a compound that modulates the activicy of the polypeptide of
claim 1, said method comprising:

a) combining the palypeptide of ciaim 1 with at least one test compound under conditions
permissive for the activity of the poiypepride of claim 1,

by assessing the activicy of the polypeptide of claim 1 in the presence of the test compound,
and

o} comparing the activity of the pelypeptide of claim ) ie the presence of the test compound
with the activity of the polypeptide of claim | in the absence of the test compound, whergin a change
1in the activity of the polypeptide of claim 1 in the presence of the test compound 15 Indicative of &

caompeund that medulates the activity of the polypeptidz of <laim 1.

27. A method for screening a sompound for offoctivencss in altering expression of a tarmet
polynucleatide, wherein sasd targer polynucleotide comprises u saquence of claim 3, the method
eomprising:

a) exposing a semple comprising the target polynucleotide 1< a componnd, under conditions
smiable for the expression of the target polynucleotide,

b} detecting alicred expression of the target polynucleatide, and

¢} comparing the expression uf the target polyoucleatide in the presence of varying amounts

of the compound and in the absence of the compound

2%, A method for assessing toxicity of a test compound, said method somprising:

a) teating a biclogical sample containing mucleic acids with the test compound;

11¢
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b) hybridizing the nucleic acids of the treated biological sample with a probe comprising at
least 20 contiguous nucieutides of a polynuclentide of ¢laim 11 under conditions whereby a specific
hybridization complex is formed between said probe and a target palymmclentide in the biologieal
sample, said target polvaucleatide comprising a polynucleotide sequence of a polynuclectide ol claim
11 or fragment thereof;

c) guantifying the amount of hybrdization comples; and

d) comparing Lhe amount of hybridization complex in the treated biologicai sample with the
amuunt of hybridization comples in an untreated biological sample, wherein a difference in the
amount of hybridization comples, in the treated biological sample is indicative of toxizits of the test

compound,

29, A gdiagnostic test foc a condition or disease associated with the expression of TRICH in a
biolegical sample comprising the sweps of:

a) combining the biological sample with an antibody of claina 10, under conditions sujiable
fer the antibody to bind e polypeptide and form an antibody:polypeptide complex; and

b) detecting the complex, wherein the presence of the complex cosrelates with the prescace

of the polypeptide in the biological sample.

38, The antibody of claim 10, wherzin the anttbady is:
s} a chimeric antibady,

b} a single chain antibody,

¢} a Fab fragment,

dy a Fab'); fragment, ov

e) & humanized antibody,

31 A composition camprising an antibody of claim 10 and an acceprable excipient

32, A method of diagnesing a condition or discase associated with the expression of TRICH
in a snbjeet. comprising administening to said subject an effective nmount of the composirion of claim
3L

33, A composition of claim 21, wherein the antibody is lubeled.

24, A method of diagnosing a condition or disease associated with the expression of TRICH

11t
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in a subject, comprising administering ta said sebject an offsctive amount of the composition of claim

33

33. A methad of preparing a polyclanal antibody widh the specificity of the antibody of claim
1G comprising:

a) immunizing an animal with a palypepride having an amino acid sequence selecled from
the group consisting of SEQ ID NC:1-13, or an Immmunogenic fragment thereof, nnder conditions to
clicit an aniibady respense;

b isolating antibodies from said snimal; and

¢) screening the tsolatzd antibodies with the polypeptide, thereby dentifving a polycTonal
antibody which binds specitically t a pelypeptide having an amine acid sequence selected from the

aroup consisting of SEQ ID NO:1-15.
36, An apiibody produced by a method of claim 35
37. A composition comprising the antibedy of elatm 36 and a sujtable carder.

38 A methad of making a monoclonal antibody with the specificity of the antibody of ctaim
10 comprising:

a) immanizing an animal with 2 polypeptide having an aming acid sequence selected from
the group consisting of SEQ ID NO:1-13. ar an immunogeric fragment thereof, under conditions to
elicit an antihody response;

b) isalating antibody producing cells from the animal:

€} fusing the antibody producing cclls with immenialized cells te form monoclonal antibody-
producing hybridota czlls:

di culwring the hybridoma ceils; and

&) isolating from the culmee monoclonal amibody which binds specifically o a palypeptide

having sn aming acid sequence selected fram the gromp consisting of SEQ 1D NO:L-15.
39, A monoclonal antibody produced by a method of claim 38.
40. A composttion comprising the antibody of claim 39 and a svitable carder.

41, The antibody of claim 10, wherein the antibody is produced by screenmg & tigh

iz
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cxpression libeary,

42. The antibody of claim 10, wherein the ancibady is produced by screening a recombinant

immunoglobulin library.

43. A method for detecting a polypeptide having an annno acd sequenice selected from the
groop congsisting of SEQ 1D NO: 1-135 in a sample, comprising the steps of:

a) incubating the antibedy of slaim 10 with 2 sample under condittons to allow specific
hinding of the antibudy and the polvpeptide; and

) derecting specific binding, wherein specific binding indicates the presence of
pelypepuide having att amino acid sequence selected from the group consisting of SEQ TD NO:I-15 in

the sample.

44. A method of purifying 2 polypeptide having an amino acid sequence selected from the
group cansisting of SEQ 1D NG [-13 fram a sample, the methadt comprising:

4) ineubating the antibody of clakm 10 with a sample under conditions to allow specific
binding of the antibady and the polypeptide; and

b) separating the antibody from the sample and obitaining the mirified polvpepride having an

amine acid sequence selected Mrom the group consising of SEQ [D NOO-15.

43, A polvpeptide of claim 1, comprising the amino acid sequence of SEQ ID NOuL.

44. A polypeptide of claim 1. comprising the amine acid sequence of SEQ 1D NO:2.

EY

et

. A polypeptide of claim 1, comprising the amine acid sequence of SEQ ID NOuA,

4

=

A polvpeptide of claim 1, comprising the amine acid sequence of SEQ TD NO4.

4

b=

.\ polypeptide of claim 1, comprising the amine acid sequence of SEQ ID NO:5,

58. A polypeptide of cJaim 1, comprising the aming acid sequence of SEQ 1D KO:6.

51

A polypeptide of claim 1, comprising the amine acid sequence af SEQ 1D MO:7.

113
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NO: 16,

NOQ:L7.

NG:18.

NC:ig.

NG:20.

NOZL

32.

53

-

58,

59,

fr=]

-1

51,

62

63,

i

64.

65.

A polypeptide of claim 1, comprising the amino acid sequence of SEQ 1N NO:8.

A polypeplide of claim 1, comprising the amivo acid sequence of SEQ ID NORG.

. A polypeptide of eleim 1, comprising the amino acid sequence of SHQ TP NO:1.

. A polypeptide of claim 1, comprising the amino acid sequence of SEQ 1D NO:11.

. A polypeptide of ¢laim 1, comprising the amino acid sequence of SEQ ID NO:12.

. A polypeptide of claim I, comprisivg the amine acid scquence of SEQ 1D N1 3.

A polypeptide of claim 1, comprising the arine acid sequerce of SEQ [D NO: 14

A palypeptide of claim 1, comprising the amine acid sequence of SEQ ID NO-L3.

A palynuclootide of claim 11, comprising the petynncleotide sequeanze of SEQ ID

A polynucleotide of claim 11, comprising the polynucleotide sequence of SEQ 1D

A polymcleatide of claim 11, comprising the palynucleotide sequence of SEQ TD

A polynucleotide of cfaim 11, comprising the palynucieotide sequence of SHQ ID

A, polynwclestide of claim 11, comprising the palynuclootide sequence of SEQ 11

A polynucleotide of clzim 11, comprising the polynucleotide scquence of SEQ 1D
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NO:29.

74.

N30,

=

A polynuclestide of elam 11, comprising the palyoucleatide sequence of SEQ 1D

A polynucleotide of claim 11, compnsmg the polynuclestide sequence of SEQ 1D

A palynuckeotide of claim 11, comprsing the pulynucleotide sequence of SEQ ID

A polynucieotide of claim 11, camprising the polynuclectide sequence of SEG 1D

A polynucieotide of claim 11, comprising the polynucleotide sequence of SEQ 1D

A polynuclestide of claim 11, comprising the palynucleotide sequence of SEQ I

. A polyavcleotide of elain 1L, comprising the pelynuclzotide sequence of SEQ 1D

A polynuetentide of claim 11, compriging the polynucleotide sequence of SEQ ID

A polynuclentide of claim 11, vomprising the polynuclestide sequence of SEQ 112
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N0
Leu Val Val _eu Phe
335

2734724000

asn Val
Lau Ala

Low Ala

Gly Pra

Pro Glu
Gly Tro

val Lea

4
-1
e
H
P

Asn

Ala @ly

Lys Val

: ala ;

T

Fro

Fro

~eu

Leu 3

Ser

: Thr

21a Y

Lew L

zhe

Phre

Ser

Cvs

; Thr Met

Tyx Wal

14134

Ser F

Ala

ASp

Ser

s TYr

Leu

Leu

Ile

Pro

Gly D

The

Leuw A

hla
pra

Teu

ger

wal A

Lle i

Leu

= Val

Thr

Ser X

Leu ¥

Gly

ala

Cys

Gln

Ile
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350 3B 360
et Pro Deu &Ala Gly Tyx 3la Ser &ly Iyr Gly Tau Len
263 370 3795
Pho Eis Lou Fro Pro 4sn <ys Ins »rg Thr vel Cys Leu Gluo Thr
283 285 g
GTy Zex Gln Asn ¥al Oln Zeu Cys Thr Ala Tle
I35 406
Phe Pro Pro Glan Phe Ile Gly Ser Met Tyr Met Fhe Pro Lew Leu
410 413 420
vy Ala Lew Bhe 2le Ser mla Gla &la Gly Iile Phe Val Leu Ile
425 13% 125
Tvr Lys Met Tyr Gly Ser Glu Mek Leu ITis Lys Arg &5n Fro Leu
445 450
A9p Glu Aso Glu Ty¥ Lys Lys Leu Lys Glu
4e0G 465
Glu Glu Met als AsSp Thr Ser Uys Gly Thr Yal Lys Ala Glu Asp
470 178 480
Tle Ila Met Met Glu Thy Ala Gln ihr Ser Leu
485 480
<218= 11
<21i1> 525
<212 FRT
«213> Homo sapiens
<2700
=23L> misc_feaiure
«223> Incyte ID FHo: 1383237CD1
<dCix= 11
Met Pro Ala Pro arg als Arg Glu §ln Pro Avg Val Pro 81y
L 5 14
rrg Gln Pro =ly Ala Arg Sly Pro 3oy Arg
a5
Arg Erg Ala val Leu Leu Val Glu Meb Lew
40
zrg &la ala Thr Zla 2en Lew ¥al Len Tyr
a5
nan ser Thr Thr Gly Glu &1ln Ala Thr krg 2
70
ala Tenr Vel Ser Tyr Leu Leu Ela Pro Val
a3
Gly Trp ew Ala Val Tyr Teu Gly Arg Tyr aArg ala val
13C
Leu S=r Leu leu Tyr Lea Ala &la Ser Gy Let Lew Pro &
115
Thr Ala Phe Pro 2 Gly Ary Ser Ser Phna CTy¥s Gly Gl Het
130
Ala Ser Dro leu Pre Ala Oys Pre Ser Ala Qly CyE Fro
128
Ser Ser Pzo Ser Tyz Cys &la Pro Val Leu Tyr ala Qly
5 150
Lau Leu Low GIv 2la Ala Ser Ser Val Ary Ser &sn Leu
178
Ser Fhe Gly Ala ? Gln val Xet sgp Lew Gly Axg Bsp Ala
180
Arg ATg Phe Fho Asn Trp Phe Tyr Trp Ser Ile Asn Leu Gly
200 205
¥al Led Ser Leu hLeu ¥al val zla Phe Ile Gln Gln Asn ile
215 220
Phe Zew Leu Gly Tyvr Ser Ile Pro val Glv Cys Val Gly Leu
230 333

Phe Poe Ile Fhe Leu: Phe Alz Thr Pro Val Phe Yle Thr Lys Fro



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

WO 01777174
250
Pro Met Gly gex Yal ger Ser met Lu
305
asn Cys Cys Pro Leu Trp 3ln Arg His
280
@ln Cys Lla Arg Leu Alz Zsp Oloe dxg
%83
ila Ser Pro Gln =sp Ile ala aiso Phe
310
Ile Leu Prao ¥al val Thr Leu Val Fro
323
Phe Gln Mek G_n Tar Tyr Val Lew Gia
330
Il Pro Asn Ile Bro Ala 2an Pre Ala
EEE
leu &rg Ala Gln - Ser Ser Tyr Thr Gl
373
ala Leu His Tvr Eis His hsn Slu Thr
355

Ile Pro Gln Tyr

Llz Pro Gly Leu

Len Ile Gly Ils =i

r Aen Ala Ala fro Leu 5

Lys

Ser

Tar Ala Leu Lou YVal Trp Ilec Ala Gly 2rg
55
Zer Gln Gly Pro Ser His Ser Arg Phe Sor
20
<21l0= 42
=211> 13i0
<212> PRT
213> Homn szpiens
<220
<2:l> mise feature
<223» Incyte ID Ho: 7473443001
<480> 127
Mat Gly Lys Lve Gln Cys Lys Lys 2la Lys Asao
1 1o
Asn hla Ser ASD Fer
25
Glu Glm Asna T Thr Gle
40
Arg Trp Val Leu Iys
55
Thr @ln Cys Lys Glu &la Lys Asn Leu Slo Lys
65 70
Leu Leuw Thr Ary Ile Phr Ser Lew Glu Ly's Asn
a0 25
HMeb Glu Lew Lys Asn Thr 2Ala Arg Slu Leu arg
25 i0d
16/34

Leu

ala

Pro

2ry
Ile

ASp

Het
Bis
ser

By

His

val

wal

Leu

il

Txp

Asn

ala

s Phe i

¥al

T
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265
Gln
79
ATg
285
Gl
200
Lys
315
Tyr
339
Bis
345
Ala
ELY
Ser

&l
458
Gly
48%
Iys
480
Val
185
Hla
510
Gly
525
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Ile
Gl
Lys

val

ovs

Asp

val

val

val

Lew &

val
wa)
et
Val

Gln

Gy

L Gl

Tro

Trg

L Liys

Sor

val

Ala

K¥sts

Glu

Ala

Il

Fhe B

Pro

) B9

Gly

gar

¥y Val

wal

val

Gln
Il=

Gln

Ieu
AIQ
nla
Gly
Trp

et

¢ Gln

- Phe

Glu

val

Lou
Lau

Gly

aly 7

bhe

ala &

Leu 2

et

: Trp

Ala

: vVal

Ser
Thr

Ser

F val

val

¥ val

Mat
wal

Cly

Glu 2
445
Leuw
460

Gl
473
Gly
480
Gly
05
Cly
320
Giy
535
Her
530
Thr
565
Ala

Rrg
Lz

lu

len T

Thx
hrg
Axrg

Pho

Mab §

val

Gln 3

Lye

11434

Pro

ala T

Leu

Lys
Il=

Pra

Mgy
Bex

His

Lcu

Sro
Val
Yal

val

Ser

Ile

Gy
Gly
Gy

sex
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380
Lys
4035
(2313
420
Arg
434
Ala
450

-

485
Val
480
Val
485
Het
510
val
525
ain
540
Gly
535
Val
570
Zap
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val

“rp

Ser

Tax

Glu

Lew

Len ¢

Thr

- Ile

573
Fro
540
Len E=r
4a0s
arg bro
20

Ile gor

Asp ile

2 Phe val

Asn

AEn

s Gly Val

Leu Ly

ala Tle

380

Asp val

Leu Gly
1921
Ile Zzu
1025
Lyg Leu
g

¥ Ser A

Ala ieu Ser Ssr Ser His
ala Cys Pro Gly Ala Arg
Pro Glo Phe Asp 1%r Tyy
Glu Lys S1ly Rsn
Ser Asn hla His

Seor val Gln Lew Pro Thr

Glu

Pro A
Trp
val nsp val Ser Gly S=r
His Thr Ile Thr Thr
Tie asn Ile Ile ala
Cys Phe Lys Gly Ile
2 His Phe Lys Leuw Leu
Glv val vael asp Gln aAlas

Gln Phe Gle Glu ala Lys

et Leu Ile Ser Asp Gly A

Glu Lys Tyr Asn Trp Tro

Leu Tle Gly Arg Gln ¥al =

ZYa Cys asn Asn Lys Gly

Asp Thr GLn ¢lu tsn val

Pro Met val Ile Ash His &

TYE Wet Asp Ser Lws Lew
Len
Thr A
Ala
val His ¢ly Tvr Ala Phe

Ser His Pro Asp Leu Arg

Leu

ala

Azn

val

[L1:-1e

arg
nla

ser

val

Glu

© Asn B

Val

Glu G

arg

Sly

Wval

Tvr
Giu

His

Pre
Lan

Lau

L ASD
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Tyr Rsm

830

o Ile
245

Ser Cln
G0

Wal Phe
275

ely Val
f90

ala Pro
P
Thr RAsn
2020
Tyr ALY
1n3s
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Lau Ser Glu val Glu
1853
Bia Met I.e E=m Arg
100

Val Pro wWet ASD Lys
1485
ASD
1158
Val Leun S=x Arg Gly
1115

Ser Yzl Glu Glu Gly
. il

Leu 2la Gly hsp Trp

2 T

1169
Arg Lvs Asp Pro Rsp
1175

Y¥al Leu Pho isp &la ¥

1130

Leu Fhe
Pro Glu F

Trp TYC

AEn Leu Arg Try Ala
1260

Leu Pro Pro Pro Lou
12235

lys Mok Sey Trp Ser
1319

210> 13

211> 400

<21Z> PRT
<21%> Horo sapiens

€229
«221x wigs frature
<223% Ircyre ID No:

<400x 13

et 2sn Pro Gly GiIn

i3 El
Phs Arg Pro Pro Pre

Yal Ala Pro Fro hrg

Val Rrg Ala ala Gly

val Gly ala als val

Gly &re Cln Arg Leu -

Trp Glu Asp Giln Ala Slua Ser
160
Gilu Thr Gly Tor Lev Ser Met
178
Gly Lys Axg Yal Leu Fhe Lan
1980
Tle 8oy Asp Thr Pro 2he Sar
1165
RBis Gly Glu Tyr Ile Leu Leu
1120
Lew Mis »sb Lew Leu His Pro
1135
Ile Tyr £vs Ile Thr Asp Lle
1150
Gl Lew Glu 3la Met Tls 2rg
1185
Leu Glu Cys asp 3lu
1180
“al Val Thr Ala Pro Met &lu
1198
et Ser Glu €lu Ser Glu
12260
Thr arg Ala Gly fea Leu
1218
Lys Val Ser hsp Arg Iy=
2240
Yal rhe Phr Leu Asp Arg
12355
Glu HBis Pre Ala Gly Ser
LEVY
Glu Gly ¥ e
Cys Glr Tar
1300
7473438001
Ala Ser Gly Arg ATy Thr Gly
0
Yal ala Ile pro rla ser Arg
25
Fro ser Glo Pro Cys Arg Val
40
Arg hla Yal arg ala His Gly
55
Arg Gly Bryg Gly Ala Wet Axg
70
Leu Wal Lew Cys Thr Lew {¥s
B85
Phe Lsp Rla Leu Slu Sar Giu
mne
ou Val S5ln Lys Arg Gly hia
115
19/34

Asp
Asp

rhe

ALG

Tyt

ada

Leu &

(235)
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arg Thr
1083
val ws
10890
Bsn Rsp
1035
Gly Val

110

;&30 Tho

1125
rau Alz
ilqe
Pro Asp
1155
Leu Thr

Tyr Trd
1300
val val
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Lys the Gly Phe Ser Ala Glu Asp Tyv Arg Glu Leuv Glu Ary

Ala Leu Gln Ala Glu Fre His Arg Bla Gly Arg Gln Trp Ly's

Leu ala Ala Lys Ova Cys Leu Glv Leu Zrg Trp Thr Cys val

215 224

Thr GIu Zsn Ley Val val zla Gly Lew Leu ala Cys Ala nla
335

L=a Ala Hig Phe Glu Gly Trp
250

Fhe Phe Tle Thr eu Thr thr
265

Gly Phe Ser Gly €lu Ala Leu
250

Ara Lys Phe Leu Tyr Ile Lsu

295
G.y Leu Thr Val Ile Gly &la Fhe Leu L5 Leu Wal Val
310
=Zlu rrg ale hla A
325
@le Ser Rrg Gly
L1
. Gly Sev Ala Ser
355
Ala Arg Lep hsh

Val drg Gly Gly Glu

3B5
Ile
46D
=210= 14
<2112 250
<21%= BERT
<113> Home Sapiens
<270
<13L> misc_feature
<22%> Imcyte 12 Ne:. T474285CD]
<503 12
Mat et Trp Ser Asn Phe FPhe Leuw Gln Glu Glu Asn Rrg Arg
1 5 1
@ly ala Ala Gly Arg Arg Arg ila His Gly Gln Gly Arg Ser
20 5
Leu Thr Pro Glu Arg Glu Gly Dws Val Lys Lell Ala _eu Len
35
Ala Ala Val Gly Ala Gly Thr
50
phe Trp val Glu Leu Ser la -

Cys Gl 3la Ala His Leu G2y Leu Txp Lys Ala Cys Thr Lys &

Lezu Trp GIn Ala &sp Val Pre Yal asp Avg ash Thy Cys Gly

(236)
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SH e T b g ) g R
Firm e oney o Tl
Hial of L SRk G &b 0E

5o

M
wn
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alz Glu rew 2la sen Cys Thr Tyr Phe Lys Phe FPhe
115 120
Thr Thr Glv £rg 1l=2 rFhe 3ln Arg Thr Thr Lys Lys
134 135
Glu val zsn Ela val Ile ala vzl Leu Gly Leu Ala
1las 153
val tet Rla Teu Cys Tls Tle Met Val Leu Ser Lys
1449 188
Gly Ala Qlu Aryg Val GLy Ala val Cys Phe Gly Leu
178 a0
Ser Gly Leau val Ser Lew @lu val rhe Arg Jliz Sexr
120 135
val arg ala Exg Val Ser Pro Glu Bro Pro Pro Ala
203 2i0
Pro Arg Leu s Tyxr Ser Trp Ser Leu Gly Cys Gly val
223 225
Gly ala Gly 1 Leu Leu Gly Ala Gly Cys Phe Leu Lo
235 240
Leu Thr Lzu Bro Trp Gly S=v Lev Cys Pro Lys Arg
250 25%

Gly Eis Arg

<210 15

<21l> 433

<1Z= ERT

<213 Komo szpiens

220>
<221 misc_feature
<Z23r Incyte LD Mo T473583CDE

406> 15
Meb Ser S=r Arg Ser
1 5
Arg Lez Pro sog Pro
ag

Rsp T

His Tew Agn

G_w Ser Fro
LU arg Asn
Arg Ala Pne §
Arg Zla Asp &

Tyr Phe Val Gly Thr Val

Val Ser Thr Ile Val Ary Glu ¢lu Fer

Pro Pro Leu ala Leu hr Pro Gly Arg Leu COys Ser Asn Thr Gly
Tle Asn Ile Ala Lys

rha Pro arg Wal Ssc

Thx Val Scr Ser Glu &sn Arg Lys Glu Gly Phe Gly Met Thy Thr

Phe Gly Cys als Gly Thr Ile Lea Fhe Fhe Asn Leu Fhe Leu Glu
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2lz Phe Jle Hebk Arg
235
Arg GLn Leu arg Arg Ser Gly Leu Leu Pro Ala

Ber “al Tyr

Leu fer <y= (ys Ala ger Rla Met Tyr Thr Sexr

280 zas
vVal msp Ser Leu Tyr Flie Cys Phe Val
305N 319
Fhas Giy &sp Lew Vel Ser Sexr Gln His &

IZ0 3z5

Asn Glr Gly Leu Tyx &xg Leu Gy Rsn Phse [eu
335 ¢l

aly Val Cys Cys Ile Tyr Ser Leu e Asn Val
350 35%

Ile Lys Gln Val Leu hsn Trp Xet Leu Arg Lvs
585 370

Cys Cye Ala aryg Cys Cya Pro 2la Pro 61y Rla
e 335

zrg 2sn ala Tle Thr Pro Gly Ser Arg Lel AYg
385 a0

Ala TLew Gly Rla dsp Pro ala 2la Arg Asp Ser
410 415

Ay Arg Zeu Jer Gly Glu Leua Ile Ser Hel Arg
2 430

Ser asn Ly$ Val Ser Leu ale Lau Lel Gln Lys
240 44

Thr 2la &sn Gly Ty: Pre a2rg Ser Val Cys
455 350

£En Gly Phe Ser Gly Gly val Gly Ela Lew Gly
470 LTS

2rg Leu Rla Glu Thr Sor Ala Ser Arg
485

<210> 1

<211>

<212

“3l3x

=220

<izlx

<323 1734775CBL

<300> 14

akgrtgackoo ttgbcttoce cotbbgtecoe aggaghtocag
cetggaksge gockoegact tgeagotico bhoctooith
chierhoaay thgoekttgos accaggggsa ggoccageac
gcagugrgcg tggcagorgt ggoctggato agocacages
cattocoeoete alogorartc cegoguives Ltggoohtay
gotocagecs Lagbtgcbtaac cgteligigy catlycoadc
¢Ltataocag ggeccatgge cogeotatge btgorcatoe
goctatgcas ngggabggge agotoctggy quacoacgayg
cteckycceg aguatoaaga acclgagotn gotgazgaty
tettockaty cotggetgge sccctigehyg gooepbgyyy
cotcagyaca ELLYCCHOCT COOCCadaga chcagucaz
cagjoacact ggragoagay gycacggotg cgusgggcch
tgobatotyy cacttggact gotgaagohg ghgzggacoa
coghtgetat coctactggt gggottooly gaagagggac
cugcletaty ctebguggel agoecrgtogg gonghgckge
tatgggratg aggtatatas ggtaacactlt caggeacggy

22434

(238)
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Had Cys Arg Glu

240
Arg
e}
o
P
Leu

2R5

wal Glu &y Tep

Gle Lew
Asn Thr

Ilg Heb &sn

attacateck
cegholiooe
ceatagoget
Eggoccototyg
cectggtays
GAYGYLACIACT
tgcagotgge
aacocLygyc
gagagagey
cotyglggaga
cotacoiguc
Egtatuagus
tittgggath
aggagocact
faegcratgot
gdgcrygigct

300
Thy
315

accctgeage &9

gotgetagac 129
agaggtokty 160
ggtgtiggea 240
ettyorgoca 300
totgaccoca 360
bgoeactoity 424
tcaggegoos 480
gergreacge 540
gobecggeag 400
toegtbgrecte &80
ctbtggacgy 2D
croaggycos 7RD
aagccacgas 840
gcagaaboag 500
gaacatceky 9530
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tacngoaagy Chbttacegeot goggoccage
ctbaggractg actotgnacy gokycthaac
chgoccotge aschggedat caccatacac
gtoggregie teatolbtoge actgotzotg
atcatgueca graaceagga aalgctacag
gagochgetga ghogeaticy ggtcatcaag
CRAgLagagy COLCCogEe TLgagRagoty
grggootgtg tataoctgtg ggobgoocta
wcctatgtee toslggggea coagoboact
YACAGCALT RAadYagacti CAgCTaagry
taagaaguad JoRIJCALCC CcrgRcEgoch
cocroliCtgbty gogacctitge atatataaco
cletectotn ootttoacte cagertotal

<2lQ» 17

<Z11» 1041

<2l2» DIA

«213> Nomo sapiens

=2Z0=
<221 misc_feature

<223> Inoyte ID Ho:

<400= 17

atguitcaag catotgggoa cagengy

T4TINILCRL

a

gtgataccas agatocagga aakabtgatuce
toctbggoceg aglhcakysg cacatalgze
catatggtzc tazaatamamae atakbrpgago
gygytoacea LygoagLica cynogoagge

gtoacattea ctaacighgs
crggggoaght toectggeore ©

oI
ggca

gooatuitor attthbtoggy Lgoagagoty
atlrrktycca octacottos tgalcatalty
tgpoclgacea gpatgoliocae gotglutobo
geactgccag dadcacacge golgolgara
cabgaeataa acacaagala toccatcaat
acchtcatty ctggolagey casacagger
coagtygeyy caccactbon pggtgockct
ogobooacra toogaoggga goocockgaaa
g@gaianccy taLigoooaa gatgagatct
akgtecoalga gootigeocaa cagatcitod
alggcootag agoavbicta a

<naf» 18

<¥1ix 2367
<ZlZ»
<213>

sapiens

<z20>

«221» pisc_Ieature

233> Incyvee I Me:

<4{0= 18

1B7E581CR

99acgeOctc Coygguacocg Cgaggiogrs
gaggctocac tgagogggac chgogagoeg
gaccatgios ggagazchac caedadacar
cactbtratl gyacgagoca ateattbeth
BRCCHACYRA CHECLOGAGA SLOUORT&As
btoclteoochbgol crtacagaaa albogastegtg
toatoctgac actggigaga agatgabbtt
gzacargace atvacagytb gtatgatgac
ctogoadtoy attaaccagt cottcantge

cgoacceole actgocaatg

£Hggasc

cgecekocta
tttgctgaga
crgorgTace
gtaccegtoa
cacaaggacy
cbeigogget
gggURctuc
coyghtgtoa
gocascaagy
aagacagajg
catotchean
crootebehy
Eragtborag

accagtggct
gaggaagatd
atgatogtat
tacclkiggle
cgcatotoeg
qtg::c:gga
grtgoracee
atggrgaceoy
acattotggs
thoascatea
agCatIcneg
coatcooygg
Licagogaky
ctagutzoca
ktggaggacth
catgaacaca
gtogantobg

shggcgngad
cgogggogds
taacaccaag
castyraact
astagbacat
gagagtaady
gataggaaga
gttttacacy
cgtoghcas
agektacgbt

3/34

“rgggGagsg
geetolatge
agceaggtagy
Bocaadgtyat
cgegyettaa
ggeagaagan
gggtea
toctorategh
COEyFRcoay
cttgggoock
coaagggaaa
tyaaggagte
genTAgIEet

il

coansatygr
agaggaagat
togyochteg
tozacitggy
FAGCLCATAE
graaghttos
EclLacagtck
gtoockttge
Jgggcttect
cggaccayya
Tggteataat
accogaanen
Foga0sacty
toatctanst
chytygcgta
tgatoteotoo
[adod el dd_ Tl ul.u ol ol

acgoghtbes
agooyrogg
gaaccrogar
gaccooagga
gatozcagge
tacatctaty
ergbs

[Ccag
tacacceasa
totycaacaz

(239)
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cotgaacota k20
= tafad s forets (eRNRHEAH
cgbgoeckhe 114G
taccaccege 1207
goetytgaca 1260
actgggagec 1220
atacctggat 1380
catcrteate 1440
gAaRggaaggy 1500
cagbgotgge 1560
actgaagaaa 1E€20
cotbzctitte 1589
aggre 1735

ctoctggioe 67
gatgogagag 129
trotgigdec 180
rtregoctts 240
gastycagct 00
mnulccatgtg 280
cktervacages 470
tacagevage 480
gdakgaggag 544
gaacancoozx £00
caggotgece 57
cagoatette 720
atggtoggta V52
gytoticatt 541
rgasgaocac 300
cockcaccore 260
acatgaatce 1020
041

ggrggeggeg 50

aagogeoogy 12¢
gagatcaasdg 1BC
acattotgrt 340
agggaattgrt 320
atteayctek 360
aggetoocat 420
ctotoctgit 480
gmegtgysga 540
ctygtycocgt 500
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agcaacaget
tgtktcocttt
ggaacicaaa
qazcyotacy
Lggoatagoo
gticooatgy
tagaceooey
ggcogagtty
taagggatlg
gragccoatgc
ttzaagates
ggdueagLee
Crgtapctit
aaasagcact
ttatceatca
gozaatcazg
aaaagctiac
aatgaagyty
agtcagbeae
JegegLggat
akcttaccts
gaaatgtaca
aaatccagts
tgrekttten
ghatacgaat
Lgagaataat
tatiktaatal
crickgLatc
LLTLEZECLL
gragtstogy

<210> 18

271> 3343
<212> BNA
<213 Homo

<220

ctaggsctca
gobaccgtag
grragcacte
amacaageca
abtoootdonl
abtgagtgeac
cgbravgese
casgcbaags
Caaageaggy
togtgagaaa
acaztagock
ctgatackoc
Lakagreatt
gotaggraks
shtganzaang
gagacotoag
cotgaaatat
atgaagcbbs
sgacdactge
EgooLkggrt
ycagttakcg
aatgtcazat
cattgkbbtct
tgtaakecth
cagtcacaat
gaaarcatas
pacanatbat
cgtguuckct
tLeocoTgag
cicactigoas

sapliens

<221> misc_foakurc
<2I3> Incyte T hio: 2346292281

<226

2221 ungure

<22ix 57
<223 a, t,

<&00x 13

ctbocagogs
atUgogtaay
ctgcegegeet
gatgatgata
accagocagga
atetgegrga
atecgocacs
agohgootge
cgpeigoggy
atgurgaags
¢ theog
kboeacogbge
Lenechegoa
ctoteckacs
goageketog
afocagaaaa
ggeagobeat

atgoattgac
ctoctgotaa
cogtoacgoa
teacgoaage
reatiatgas
ceatteaagh
tavitostea
tocaagagag
aggaascetc
aataotghtc
thtagaataa
cracacrga
grtthttoana
gagtaggtoc
asatckgtt
cagtyaactg
taagggcagt
tggatbtoda
aacatgech
gackustaat
ackbtatatt
ttiggaagta
tEttbtgataa
atagatetob
gaattttact
accaztgtet
gitteaacte
atakctghga
acgmagtouc
gotooge

=, g, or other

CgeacsCgyy
gogoagtort
corocefaay
[s [adad =t s [l ofade)
tgogootgtg
Qeacygocat
taaacatcte
tgctoggags
cchoghggelh
Tgengozeth
tgtggacyta
YgCTRGICET
goggeenacs
ccaagecoga
Janagatant
guatggatca
ttgocogoayy

atyggaggey
caztgageagy
chragctogh
vglgagetac
genggoggts
cratgteLtc
tonctogyty
caccattggh
ggtcatcage
creagaggoy
catrbeacte
voaggseelbg
nocgooogayg
cgiggeokie
cctycootac
gttoagaacy
tattogggge

caagoatgte
ttgratiaat
tgagaarggg
tgtogtgtaT
cagtLtgyaa
tgggktagtt
gaadaghicoc
ceeteckgaa
cgragetoak
aacctgygget
asgchtgctact
akboatgetac
gacgatatas
Loagtabaty
angatactaa
Joaaaataca
cEtgotbctag
gogTaasage
cocigotgga
Ttatbghirn
caattattta
tEkbtcantac
gaagts
ztagge
tgaatattygt
acatcancty
tgtagatghh
akteaacean
geotolgtoan

gggeggages
cgcogasact
goaagghaasn
aaoatggoat
gQtgghkgacth
agcoacctgy
atggatotok
vLggccaaga
chegigtgec
cgcaggoera
ggogoaboot
gagceagagq
caggegkceg
CLCgLEEeoy
Laracgogce
gotgte
ggoatitiba

24134

teaccastyga
artooattas
agongeltag
aggathoctoa
aagsaageel
guctEcEght
atgrotgtaa
thgegacacy
totgocacky
ciececagbta
traacagage
gatteatasa
cagoochoac
gteagtaaat
ateccoatst
anagorolgo
cebggggatl
ECOLESECET
Ecattatata
thgttottak
cazkcmaataa
castgotgta
tacaglbtoca
gaaagatacad
atgttgeatl
tagtgatitc
Laacgroata
tggatay

gegggaaday
goaccooaga
aggeootyzoa
teageaceoy
tageettaat

ACCYTRITCT
ggacagccty
acagtgegec
icttogtgog
tocgggacoo
toolgetety
cggocacega
gregccacgoet
esbooubokt
geégocactoa
teglgigoch
voctoacatt

(240)

POCTIUSOLA 206

taggaagtit 460
tgaggcaaag Y20
gggagteggs P80
tggragoece Bab
TLTtgaagag 300
tggigttige 350
222
tgkacztcas 1080
caaagchagt 1140
cggasaccht 1220
acctggogtg 1250
aataccthug 1310
coaggtttta 1330
gtrotentga 1140
cactoccate 1500
gcbaatcrat 1350
gogetageee 1820
coceottocaan 1630
catrcagatl 1743
aaagacgata 1304
cgaantaack B5G
tgagroggest 1920
gctacctaca 1933
gtgakastgt 2040
ceacktrat: 100
atagalLzata 21&0
gacagktgge 2220
zasattteet 2260
gtgoaghgge 2340
7387

cgaacungcy 60
coogagecka 124
tegeecongkg 139
cacacenaca 240
gagtgtggac 300
cobgyeggac 380
cockgtacege 430
ggadscoogy 439
catectatgor 549
stggtrtegg 600
gtggotgotg 660
gycigagage A4
gcagaagctg TR0
cotcotaghg 840
tggrakcgte 900
getggscart 950
taccagactg 1920
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ancatteysa
grogagaaca
gaccrggtac
gtggrotboa
atcakratga
cagaatgssc
GLICooRgCD
gtgtacaage
toeghgpues
gagireoatcy
gaIFLangy
gLoctgoaga
Legggeagtg
Agccgautos
gugatctece
tectaoages
dcceacgget
geceagetgh
cewecAgtes
ALCCAYCATY
crgagoaceg
cagggeacca
cagartgotgg
aacggoaghc
gtgoctgoct
agractgaaa
Lorowgoooe
accheooiag
CLECCACEgE
actgggagta
aatggooots
Looagagany
cootortene
Lgccatogoo
ggggagtoag
agogotbteg
chgugetehyg
ggtgoatyns
ragrRaccoog

<Z10> 28

<Z11> 3517
2213> DA
<213» Zamo

<I2G»

Thogasacty
geacaggoga
Jeoaygaacan
togtteagoon
tggLgbccaa
tggecagage
tegocaatga
Lgaacsygaa
ccgtotacag
aocggoagos
tggactttga
atgrciocth
ggaagaycie
tgctaganga
Lggtgagsca
THoCeactgt
tcatcataga
cagalLgacca
teateclgga
ccatcoatyg
tggagoacgo
accagragot
gocttecagne
acazggoato
gynagatgty
gacgaccloce
attcoccaggg
cchoctaane
teggtLegag
atggogggca
cotbtagtage
gEgertecot
agerarghga
cgotgooaat
gggctogcca
cocslegtog
clgtoclggay
atgzoggcaa
tcaataaagt

supiens

<221» misc_Featurs

<323 Incyte (D Na:

<d00> 20

ccogaccgeg
gogegggdga
gggaccaged
gregegrges
tgcgegtogg
gecaaguacy
clgsagagog
grrgigeagy

gatggigagg
aggotggtga
atcoghbgdgs

ctggactyye
agacgcacag
coLoeCoget
cogggyacat
Lgogggeegs
datajgugbght
agaagakoae
Aagoorguga

. ckgecaatge

goazeseogy
cotacacuct
cggagctacy
Cloaaagckt

[ad of o Habod (ol
cohcakctee
caatgLorta
abcatggcag
cakbctacgge
gagcasadacy
goaggagyag
gyaggoagot
tggoctgacy
gJaccatgetg
gaatgbgace
cagcchgtos
chghgtoaas
Caagoocate
guagccegty
gooteoegay
acteoaggan
Jagcagegy
Lgaagooacy
cmacetgoag
goacctcakt
gokgpoecag
ogoogeagac
atggygyges
cocacGaagy
catgtoccat
cactooktac
aasgniagas
gcascooagt
attzcaacaa
ctgggggatg
grocegyagy
grelygucag

cbaagocagt

FoLcLygagy
acegaccock
goCasgLggs
sgccIaggnt
grackacsta

5151730cnl

crgygcbsgy
gogggctogy
LogogoLyac
ggaagrgoby
ckccatcsto
cragttggog
Cractooato
cCLcakgacs
cotacapte
agggicogoea
ggotbogaga
ctggoagasy
totggaceay

tcaclagigh
cgsokgacck
cktygagyaaca
cboteotbgy
aagtattaca
goggaggaga
geagaggyr
gochacatgh
cagggagtay
cacgatgooz
tzecacchace
coaggcangd
atoeotggaya
ageaectacy
coghiegooe
ATYITYYTAD
ggekatagea
gtggoealgy
AgugstiLoy
aagcaracgy
arogbtgotag
ggogogeokek
ttczoageokg
cokgobtcho
ceantagihy
gaatgaccye
cootgolyrs
chgeortobol
caactockag
gatgktotes
ccoagagact
GFagac T
Q9Caggtagg
a
bl

Jackggoase
Lgttoatsag
ctgguiEtge
ttaccooLad

ctggegeagg
CLeTCecyzy
ctoggootsy
acgeLgtyge
CaCatcgdty
grazaogace
azggtcakog
caggggatto
cheacggaty
cgraccgeat
CERLCTAVET
ntogtoatgh
gocregegge

25/34

covaggagac
crgadaceal
cagtcaagglt
tzacchtoat
agaggotate
ceatcaghes
aectgegyaa
actacgroty
gugctgorga
actbaggoooe
goackocagee
T.gacugcect
agtteraces
accacasgea
getesateac
aggovacaca
cagagacagy

ard Ga
tacktearcat
acaagggecy
acyCCaagcr
goracaacgs
cegaLgmagc
aectoegsgce
ttestgeats
CLgagooRan
saavclaggt
atktcaszas
aaschtcobgs
aggectoted
gascgggats
gagagtogag
aceacacgaa
groscocoay
ctooctooas
argTatiots
cagayghTae
aza

cgeagogoge
gagoggoeey
cooogygoes
thotococotg
coatecbega
TgAgCCLoas
sqggccaacaz
tggoetiggt
coatgeacat
groacergas
coohcastaa
Lotacgacay
tyggortoya

(241)

POCTIUSOLA 206

aagoriebhn LOEG
catyggicage 1140
cacggueaby 1200
gggcrtecos 1249
caaagaggtc 1330
catgaagact 138C
gotgoagoag ~4d0
gogeagegay 1500
gasggrgito 1
cgeccacclg
ccacaccoag
getggggcec
cetgyagyay
cbigcacdgt
dgatgacatc L
gaaggooaat
ggagazIsge
getgeggaac 3
egagtatctg 2180
cgcogcaccgy 2220
egraghgeag 2280
agtgcageogy 2340
gootgtagoe 2400
agaggaccoy 23467
ccaggecTyc 25320
ttgoccactgy 2580
govttencyg 2640

gecagoagty
cobtbacces 3
ttocgtebot
ggratctgno 3
accicaactg
cecggoRcac
acacccgeao
[ ol of s fulind o 4 ]
aacatgliga

agggITIYET
ggactgoace
gogtagatya
gatatgocag
ggagaacged
cgatgacac
cecabicrag
cacgtocact
secacatete
COUCAgoocs
talbeatgol
cgagtatygat
cgtochentoa 780
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cRABAZTLOS
gaggagchga
ggagoocack
toggtatety
TTLOgARGYR
acgaggazcs
atgoigoaga
“acaggaagd
teocactaage
actggoctoa
gaaakcoolly
tgggactcag
caaggattga
2acatoctag
gecaaguete
cagotocata
TEggsocates
cggtacatgy
ttetogorot
qEggttagta
goocagocea
gootrogtac
agrageiogt
Ltectcacay
gtogaaatgt
ggoacoaace
BaCgCaIagly
dggasctacy
gactigonouy
ragcsbggsa
Faguactiyy
agccatgooa
trecgoatzo
tagaacagea
caggtooase
coagoghoga
gagosganac
agoagooalg
ctgagcagst
ckgerteoggo
ggagrecete
cocioctgen
2ACACRAATS
Lecatatgry
akttorcegasy
alatgualaa

<210> 21

<2131» 1248
<213 DA
<213> Homo

220>

acaagaacat
atcygetaccy
cocokoatcaa
tgaztgagga
tgacogrggn
accaccgoat
tetogaacch
togaggacty
CETgYRAtoY
ckgggrtyat
geacwaccta
agaaggyucks
ctottaaage
gacagcocaa
LgggeIrtas
acaccuochtg
ctgeocatcac
aatatscags
ctgetoeatt
Lgctgatatt
ggcogheage
agcaagyraa
ggetchteac
Lgtccaggat
cttatggoac
COCLINRYCE
ctyadaactd
vebteotgrg
tgactglcat
gerectacay
atgbgcigasa
gogoocagqo
tggecatkgg
acoggTgeTa
ggcacatgaa
togagotabe
gugagLacoa
graceagoey
cggogacdal
agageocggt
cagaggotorn
caccekocoa
acacacacta
tazataatga
Loagtaasna
aanggcaaat

Japiens

<121> wisc_feature

<223» Incyts ID No: 74

=4ngx 31

atgaagagge
gtyggoacey
CLCaRageny
<agctggags
gerggetodt
cokggcascyg

agazcgtgeg
aoghgtroga
aggagatcoy
Lygtoatooh
tctacttbge
atgeggyoaz

cagoocaceta
egacacgeth
cgagyccIty
zatcagtgac
coggraaate
ctootoectg
coakbctgtat
gnagtygeat
tyguaggneo
agagtlitogy
tagkgagact
gaakggcage
fgotgactats
gogotacaaa
atzcgagatt
gaacggoaly
catcaccoca
guggattcka
kgatteoget
tgtgoigaac
thetgooact
cgaatcLbaec
gotoatbgtg
ggacaaceds
tgtcoggaat
ggacagcacy
cotgtocagt
ggargbogee
cageascage
ggaceterte
geagaagogy
cgacogCaas
cotgolecty
coaggagaca
cagecteaty
agdectggay
gaacnoscay
gacactoboa
gogeboraty
gaagaceoor
gracecctoc
cogaccogan
goacagacac
cagaatIgagy
aacacasang
taclogtgas

T2SBACEL

sackotgtec
cgoootogay
gatcasggyg
gragicgasa
gatracgghc
ggootzotge

tbcaccages
COCTgognTa
qagagsance
coggagates
tktcogiong
ckctgegacs
gacagtgihs
agratyguga
acgohogata
gagoacaghh
LLLgYeasay
ttocaagasa
EECmazgagc
gggtteroea
TacLasgene
atoggggage
GRgagugags
attaagaagc
Tgagcot
aggatacagy
ciygcacagey
gugsactesa
tgetectaot
atazggactt
tetgokotal
thbgctgaac
cceocagaag
grggtggaat
atcagoagoa
Coocagagya
tgnoegeaca
tccchboaaga
goctgecbygy
coCaagJagy
gatgaagaca
atgggggace
crctaggtaa
teagggoeaa
LAHTUCTAAC
atcoeoatgh
cacgggacch
cagcagagot
acatacacag
tyagoLaaan
ctotatgaat
adaanzd

ctecatcgiot
ocggaccacy
angtacanca
CogeacIyey
akeaccacca
atgtrctacg

26/34

tetteactac

sakgotget
tggrttccaa
tggarotggt
CARRQgACAS
cocadgaagg
tgatgehgys
goCLCaacty
ccatcaaags
agaatoocha
acatygcgona
ogooccatggy
ctllicgigat
Lagatgrocs
stgatggeag
soatcagoaza
goghrobgaa
cogaggagaa
grattgoage
crglgaoggc
ccatctggak
rogooatgcy
acacaflecaa
TCoaggatht
atgagtactL
LoLggeggas
goatcaggas
acgoateoct
aggg-tacgy
Ecotggaish
tagucoyaty
toeacagatt
togctgocot
acaaagaagt
tigotoacaa
tggThoceac
ocacchbiect
goagaasact
acagghaace
cetioczgon
ceaLotaach
ittaataca
agactettze
gkgtattokg
gachtogtaa

goacctioad
zoatgugoga
toagcegaga
coggogtoca
taggrtatagy
ceglyeiggg

(242)

POCTIUSOLA 206

gargasyaca
cagecoasagy
gyacageaas
ccatzghgoo
Lecagaaatge
cragetacas
caasgcotte
catacggasaa
ggpesacate
togcccazeth
ghtggcgaca
dageoadgodta
gylgrotyas
ggatocacty
gtacggtoac
gagagragac
ctrcacoaag
aatcagcabc
agocatoodt
teagagtgot
tgtotatgaa
catcgtgatg
ecttuctyce
gtoocaanaaa
cogagecany
catozagoeaay
gucaaagaag
gacggatgac
gattgecoig
gusggacaca
tgacohonec
EFELELR-ES
goagttgtgy
gaactiggag
geagatliog
weagacckly
gocaygagoay
gocgotyseg
CAACgIgsed
aghgeakgga
gogoogockg
agzazacaac
atibbroetty
asraticcoca
atttigotet

ctacengoty
FIRUCATAAR
ggectaccgy
gtggaaaktc
gcacgrtgoa
catcoogohg

340

aoc

a&0

1326
1080
il40
1200
1350
132G
1320
1440
1500
1860
1620
1680
1749
1808
1850
1229
1280
20440
21lo0
2150
252

azel
2340
Z400
2460
2520
2580
2540
2700
2752
2820
RESD
2940
3cao
30E0
3120
3130
3240
3200
3260
z430
3480
307

20

120
130
220
300
360
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acactgyroa
aancgcatta
actgtggget
tgtgaggaat

orygecttta
ctogtogtas
agggcatooc
aoCageegde
tactaccgek
aageklgoce
acattazaaa
sTtacogaoe
attcaagaga
attiebtgee
210> 22

<21lx 1770
<212 DB
w212> Homo

<220r

<331> misc
=223> Incyte ID Io:

=403d=> 22

atgictgoag
ctacatanay
ctgchggang
cLgooctyoy
coctacoact
togstgagga
accaggecko
ggctacaagy
cagnggqa:c
GICgILILIE
gacoooetay
agctooyrea
atectcaact
atccogetgg
attogrooct
tattetogge
getgkacaga
ctgaccaagy
aactcaaict
ctyaggiret
cltecagooiat
gocaccgoca
googggotoa
gecoaggcay
lafale (s el i=3s Foy
gCoCyCoToy
CrgeCacooy
actgagaceo
gaaguetetn
agagcatend

230> 23
=211>
<212
€213

<230

Lgttocagag
agasghochy
trtrcteckg
gyagrctickt
actacgtgge
actttatgta
tcaggreoht
tegooggada
coagglacaa
caTaggacka
cooactackt
acagootott
accagayget
grooghg
ctcasghg

sapiens

festure

tocteoacoeo
ccggoeglas
atctgygras
goobgotgge
FOCOHUTOS
craccatacs
egzgascoct
acggoLoagt
Esgtgbgtaa
tgatagggac
Eotggtocta
gtgoorattg
cogiobooct
ggtattoott
cgcggtgoot
Gpottacagz
atcrgcagas
aggraatgag
tggacerett
ccaactobght
acctggtgoa
ccatgatita
tagtgaToge
cgcTgggoas
Tgtaccozac
ggggooigac
tgagottegy
goaacatgos
ceangazaca
coctoasaga

BRpLlens

sctyggegag
tggcatyogoe
cargoggacy
ccangoorac
cobgragace
ratcctygry
gacoakgaac
CCUCARCANT
ggeggucgle
tggeggecge
coactocatc
aceaLcgeoar
gatgaaacgo
GatgorgouT
gacctottgs

T472535CET

togoetgtbe
TgggesLeayg
Cotgggiey s
ctyccacaac
gecasceas
coiggaccag
gctgagooco
Srataasaga
ggeaogoact
tgccgtybr s
cotguagety
coicttorgg
ggrgyagbae
caocotgggs
qcagktrgee
grtoatocegs
997995E504
ceeckacato
cogadtcoos
gIctbackrt
ggccoLaThs
cgtgggcege
caacatgLit
aggelgoetg
ggagatcagy
ggcgucroly
egocaccaca
cetgytygag
tatagaegag
gacarctaa

cgoatgaaca
aacactgacy
2egrgoaceg
tactactgeoe
zaggghgroe
FgFergacay
agtzaggatg
zbggtcattae
QUggacctge
Lcggtugeac
tottacaaga
zCragoneca
cogaagtocy
cteacTgcca
Lgtgetggge

coccooliog
traggeeta
teeanotoa
cEgoaga

2
k

sclbgaggout
ctigygrzoct
mnactoctosa
agrgrences

gacagetigy
geagektogg
ttoeegatog
ALycooacan
cagcteatcd
atcbotpeokbe
tggetceoten
atgaacygua
calagogagt
queakoogea
ggcctageooa
gogaaLcanca
egtgocadgy
gtaccagaag
gocagotook
cagatgggga
gtkaccacac
atoctggotg
accategoag
aagagrgaag

2734

colicgtgey
Lgkociatgga
cggcaaccyc
teatcacgt
tgorgasgea
toatcygaac
agaggogysa
acatocdtboa
agtctgtglg
cgeagsactc
tcgaggagst
notoeteangy
cttagggoaa
HRGCCHARCS
ggaakgoe

caguyoocok
Lggoalgge
ACcACAdaaC
acctcaceas
coacuaacga
ctgagoecty
tcooogucgs
FELGEELLET
tggagdagtc
cagacagget
gggcegecan
gcatgacchu
ggggecggac
Logotgygght
ctrtectgat
tgcatggcaa
goaageagga
FLgoaagbgt
aggtacacs
Eggscctgoa
aceTcoogge
Eggeatedht
goacgoagat
Egatobgigh
tpggckttgc
Ltggggazta
ggorggooat
caatqgagag
aaatthcket

(243)

POCTIUSOLA 206

clhaccigotg

yaarstgghy

czttcoocoay
gaolaccats
gregetotac
cuees

ggagooscag
vrechycace
ctbcagogeo
CICRCDEa9T
grtacacage
ctaactgcas

cggetlogyy
i

ccoygootak
ULLeacagas
cotgetgotg
cgekbgeccoo
cidgggenec
coggegckte
ogccacggaa
ogTgatogay

cgrectacatt

gogotgoany
agegtaklbe
cEtorggratc
tglagcgggs
agcctacctg
cttitkbecoke
gtoccagrta
agegyasagy
ctgoacchoe
ctgtooggcg
gaagrttggg
catgotgstg

coteaboetg 13

cetghgraca
gtacgigbbt

cichbgtocgac 1

cagraccaic
ctgotiocotg

gagoghcass L
teagoageig

aac
tgergasgag 7
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<23)1> misc_feature

€223 Ineyt

<400 23

atgasgarae
atcgacgate
cacoaaggaas
gatato a
togecagued
ggcckgotog
gocancggea
azgytogaty
gycogogtoy
aagatavaly
acatacaccy
ceggigaaca
ctoractace
gkeaaggoea
gaagacesac
ETogacogyy
cLgpgoaaty
cogoyocygta
aovtbgotac
chgosectgs
gresagyrga
aAgnaaccruy
tcgibegboa
goratockgg
cLgEgeaaco
pgcatgekcs
ctgaccg
ttcaccacog
cugbotgoeg
gucanageee
ctgsgtonct
gotatoocac
grtgggageea
Lickotgtoe
gegalociggg
cLgaccitgg
cegotottay
crtgmacaaag
acggcettch
ctggigttte
atgeccacce
gogrcctaky
cggetgtace

<210> As

=21.> 2871
<213> ONA
<Z13» Homo

e ID HNo: 74

gocoglaans
cggnogecet
coggogaays
agggeagarg
acctoators
cgsagutcga
cchggatggy
a3azagaset
qrtacgbace
gtegtgaagas
acaacatoyt
actacltacty
tygoazatog
graagoacce
grgroaccac
gecteaages
cogaggaage
BYCHOCCCLS
vactactygls
Lgtggegece
cattggooby
cotggeogeag
geagtitoag
toatggaoe s
sogacazehe
tcaaggkcac
tgeacatgel
chgatctacea
tgotgttgge
gocaktatgeg
gggesgrace
tzgedatgon
Lotcoaadyc
tgotggegot
Ccogagigcti
tgktoLLoge
cgtatgogeot
cckogooaac
goonggTgas
Lggatgocat
vggetacoga
cagovtlgol
tgeacRaygs

saplens

222)> alsc_feature

2223> Tnoyt

xR0

e T Ho: 2B

<221» unsurse

<Z3Id» 2847
<233> &, k&,

400> 24

T34E2CB1

gotgatgogt
gacagacgos
cancgeozag
caaccagoLy
caccgaagag
cgaACgoocecs
cabcazoycy
googaccaca
caccagoggs
cacdgaagai
cogeooetoaaa
gracgoactt
cgatgoegge
gaaagaagre
coagaccacc
ghtcgaagac
catocgagent
catctggutg
totoacoato
chitgtetgyg
catggTogte
gergtgggac
crgggrarey
grecasghas
gutggagoadg
cttgoigety
4T jAn fr]-3v et ol
geaghbogas
gatglgecrtg
catcggeoag
sytgcagota
cggetactgy
gotgtoesacs
accgataaye
geoghacony
cokbgractac
gorgeEcoeg
antgoaggaa
cotocogabo
geaagaasy
ygtotgggcy
gateygtagtyg
aian

SR715CE1

¢, . 9r Sther

accy
seguscacic
goclacgays
goeagooage
koocogosce
gogaadatyy
[ LBt b
gtoatggact
guatbzooagy
nggckgsccy
geocghggaaa
yaacgogazo
aacckygtga
caggractge
gocgagtaca
chgegecoge
gaacgoage
gtgctgscty
asagcobugy
aggctgatge
GogCtaT
gLagtgctte

cegagotogg ac

coatrtggtgs
toggogogoa

ggtgogtegh
ctggastnca
gkgacgotgt
Gacolgycas
chobtgegteg
cegagealog
togcbotegy
teestgytdg
cLgracgonc
grgueggegs
ceastggido
googegogea
atoitocedy
aczgeohacec
catacgpeca
toaggaciya

cogoegtych
tgascatgta
CoaRgacogy
kcatogagga
Egeacaacct
Lgoccangga
toabgatets
vegosdasas
AFCAYYOCUL
geccrtasage
zaggtgaagt
goggoazget
coatctotag
tcaacLggas
cgchgeadaa
cgaaaatckc
cggegesggt
tgckottooth
aageoggotg
geagtancot
tegoetggen
guelgoocrn
Tteogaays
Lcchgeesgh
cooigegtly
cgatgobogg
cgazoctegy
goaatgacan
guctzgaact
grogogogea
coclkogcagt
gehoglogge
tgLtogetlag
cgegctacas
tgooragact
tgtaccagac
agreaccggt
ceatgggtge
CCALUPCLTT
tortoctoag
ocgtogaglt
cggtttaket

(244)
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gagrekggto
caacgytcan
CatGoREATC
gagegRdagt
gggcgasciyg
geatgbgagce
caaccegaag
tgagragIaa
ggccateoty
ciLoggcaaa
ggckgegota
coacaccady
cgoegekgty
gouccagegad
gggeatzgee
gecagoogas
acycticghta
gatgocualy
gcgtgsagse
gargoTgsty
garggagoge
cgctgTgoog
getgageggy
FICLFTLaca
cagoogotag
cogagogoty
cobguagace
ogcggccatg
goghoeacgh
aceagLycga
gotgggeage
ageothoooy

ggtgattgca
cacggegliy
gopoaToaLg
cageagoico
agrakbbgog
coogacoggy
cgsegegyey
gctgaccacy

&0
129
180
24¢
30¢
260
430
180
540
800
£89
720
780
240
200
2a0
1010
1029
1144
1200
1240
1320
1380
1440
1500
1560
1620
1540
1746
1300
LB8l
18:0
12660

T OATAC

2100
AL60
2229
2249
2340
2400
2230
2520
2544
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gotietgece
tgcccaacco
AGGRYYRGAC
toggoretg
QEggRIgERAC
tatacoigga
coaracaced
gacrgratia
mgoorctooe
gogetaggag
catcagoya
gegroctgta
celtocecacyet
gogoczccan
acacchgact
teatctectt
tdtceatoal
ggktkbceogege
acagattcga
gotgcaacyc
acgootteot
ceakcaccaa
ycebguyguct
CCAgARgTTAL
catteckrar
acagetakge
tctacgbota
cenacatoth
Loererenit
gntacgagoa
tggrgactgt
traggaacca
COICTALGAR

argeatatac
atgeotabat
atgegetogl
cetgeatgcy
grtgrabatgt
vatangtghg
togtegtgiy
tgegeataty
tgtygataty
cocbobgtgt

<Z10> 25
<11+ 2141
“Z13> DRIZ
<213> Homo

<230>

Egectoongt guocsgayce
cggactagac goooggakbeo
cagoLdacdg cogaagtidg
cHLYYCUre gucasgtgr
clteakgete cogblicetca
gtiogoecate gagoagogus
gocockgaag ggcctagucs
cwacaccance atcteootoga
chogagegac tggorccica
cregectgty gagtagttot
chogggns abccagrggt
cartglgrace atcocgoogea
gccotatgte ghonlgaccea
tugcategre thectottos
ggacgegags goacaggiot
ciccagead aactobgtgs
caacggoLue acatoggtat
CACOTAgOge LAaCyacyact
cctgootgaa gpcaacghya
Crotgaseed guguoatacy
cicagaggcoc gtagaggaca
gatocogbby wecccackgn
groatctakd ttigygaaca
COUCCGYany LgoTaayg
tggctbealc cacgobgs
cgectoocall cocckgeotoa
cggbgtyges zagtbcasta
ctggcaages acgtygcgcs
SETEegLygna dagyueagne
sttioocasa toqaagaaga
yychtggagtg ccchoc
QLgCCAgany coagiggale
CIgPIECCLI BaJTEChyag
AggAaggaine agoasgaccl
tgagtutakte ctoghgoghg
tgtatcyigt gbtogcatatac
Eacatgtgty tgggtgiglta
cgngtatgrny catgiacaty
atgtgboega batotgotge
tgtatolagt gtogcabtatgl
acaatgggkyg tcooacatges
actgigigha Lghgnpiker
ACBLYTATEOT CLOTYLEACY
ttotgtatat grotghgheot
tgtgoatabh caggoaggke
gacacgeaty gacacgaata
tgtgrytaca cgroychygy
tlrggggates actatintaa

saplenz

<2z1= misc_feature
«223> Toeyte ID No: 1724724CBI

<i30= 25

Joggrgacog
gocgegcaat
actacacoct
ctgoctooag

©gggacgycg agaggcacge
QGACUgcast gacaacdtya
gUcgcocaatl YoCEQCagas
cgooggonne ggooatyggs

grocagoyas cal

cgboactgac
ataacaagge
ggagotbhanc
Looctgobggt
Lgcggegyyn
tggecLeTal
Ecatgkgutra
acgagaacca
gutaccgaga
ggatgotges
Logagaccac
totiocteat
Cgoccancyt
tetbobootl
acaacaacty
acgtggoeat
goEtoagoac
cooaggagas
cgragetggt
caggoorggo
ggtobgtget
Tggagggcyt
aggigoteas
actcocggoca
teatogonil
aggacatoga
tggtcagese
aggagotsac
totoctaces
coancootgy
areagogget
aRggeacalc
gtgggatyog
agrgLgtyca
atgratgags
taltglatyt
catggacstt
cogbgtgrgt
ghgamcacas
ogbgbataty
gtakghygegt
tgtgtatatg
gtacctgbtt
Tgoatttgty
tggaceoats
acacstgoct
gogegooace

9gcggLagga
coctgokett
tgggescegy
teagectogy

19/34

ceatughtg
tgemzctggag
goagtzcatg
ctacctghgt
oobggaygds
cagueTagyt
goboasgro
chtatbteaac
gacagyggtat
gacgehoaac
grgeotggec
cyggaaggac
coaadgtety
cacgaaecla
cheootiygod
cgagazgyac
cgtygtatas
gaacatsctg
wetigbygac
ghtooagace
cibtoatoglo
citctbeack
cgitgtogcce
agaccheatc
grastggets
chygegagaty
gtteatpate
cohtycicaly
ctacagecats
gaastgggtg
ctatgerate
gobaagoaca
coacygoygng
goocudgaty
tHrATACTC
colgaybg
gratgtgela
gtgtgsgtgs
geoatgtatat
acgrgranac
tatatetgry
thygcoagtat
tgaceatglyg
gegratatck
catccragty
Lygacacaca
gocacLogay
gogtgactac

garoggaalo
cgococtetg
cacgaaccta
ceegotacocy

(245)
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agerlcalses
accatogapl

CcTcaccLgoe L

cagagocacy
ateeceangs
gTgtggagee
theatgotgg
tochiooagy
grLgmracgagh
arctceacgl
tacgcatygga

gratacatea 7

aogctgaagy
TCoCagocag
Ltegagguc
tcggtgatty
tooghoatzg
acaerncatod

abtgcagengs T

tgogacatoa
tbcaccgagg

&0
129

atgcetettct L

ctgcaggaco
tgcctogoga

rocongetygg L

thototgtay
OCoACaRgs
ctgatzatet

Lgagaccoty i

TatgLagtgy
“acaagotca
ctgtocacag
ccatacacty
cacabgeaty
atghgccaty
Lgcancytata
tEEgLycaga
graagtgtge
atagacetac
atgcatgoac
agrgtartata

atatgoacak 3
vacgigtgty 2

gtgtgatgty
bgtabgtaty
LATggaTaAcT

gecongckgn

a

cgeageieeg
cEgogggaca
gocetegeoe
agohiogget

ac

120
180
2490
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Leagooaogg
cFagooangy
qacacygcogy
toggsclagg
cggegerget
chegeclbca
goggoaabot
crgobcrett
cagbechogos
caaagehegh
coacysttet
toracaccon
ctectecataco
ACALTgLgaa
coggractat
caRaLtbbual
ttecececaa
QUACAUCCAL
ckekgergra
tgtatggaag
tttcotbataa
cagasaatat
gagottotat
cacatasasy
cactogtgty
acchbygaatyg
asccectatpa
LEkbggogos
antgttgtas
gacotgtact
aaaccagtat
aLtaatgaat

210> 24

<2Ll1s 1202
=21l2> DM~
<2135 Foeno

Ly

£2F1> mise_
<233> Tncyte 10 Ho:

<420 %8

ccgggtagts
anggatagys
aggCoogsgy
ggggygeeca
ccugagaacg
zogoggecas
cecgooaacet
oEOGogRage
Lggoogacgt
coguctogyg
agatgctege
coagoooota
gotocgiceg
acgotatocg
cgetgctgok
ctgtaggety
ceaagecacs
goonscaget
avgagaygto
tggtaaagat

oectachacy
cecttoooog
tgangeacyg
cLycaceyty
FIcagoterg
agctgyacga
clocastotl
gguracktcter
grecoaceno
tetgattich
GHOTILOgIC
tatcgrocag
tatogogtta
gHthLeaaty
gttaggacct
gecthbiggca
chgcangagyd
totaaaackg
tgcactbtba
tgaaatgbbg
EEELGIEEEE]
astaztgaty
ctibgctgaae
etaavactoy
thasccaaas
gotaacgtga
crgttgcaaa
czatgaggaa
asnamaaagh
cagaagaatt
cagagasanyg
aatdaacatt

sapiens

feature

agcggaggya
caaageggty
geaggagbgo
gIocuyagces
ceagnogstyg
ggccotgcty
cgrgengeae
gotggtakbre
gracerggye
cctgetgeoon
glLogeegetg
ckycgogoos
gagoascono
ocogekbictio
gotggogtht
Lgtaggoctg
satggorays
ghfgcaacoa
Lececageoa
cttgecegte

acaeagyags
grrooctoay
geigaacgty
gacglgaacs
coagttoggc
golagoegoo
atgkcootge
Lcggatgtag
tackcaacat
goacetteot
tEJatgccoo
Ekacracoo
ggcghotica
tggretobys
gaacigotys
ggetacgoin
actgrargte
grecttocas
cagtetgeag
cacaagogag
gragagyans
FRAECCGE RS
tattgeitea
ttoacateoat
gtigkoacas
agcctgaath
tacagaatce
aaacaagcta
gtgohtgeco
coaaaacagy
tracaitaat
ttcctagiga

1563237CEL

cagFARgInt
agroaggasy
agggctebga
aggatgescy
ctygcckogug
crggtrcaga
Cteaacagea
ctgggrgact
cgelaccgog
gCccacogock
ggadctgect
gtcobctany
agchonutog
BacLggLtit
attcagcaga
gcatktttoa
casgighoah
cactoggeca
gggzcttecs
aktggtgacce

ceacgacesy
coctggyaos
Licotgggeg
acttegggge
cioctgugge
agotget
tggthgecoy
grkctacuza
acaaganaan
tthtetgeay
TgLgcetgny
Tagggacoyl
thogotacsa
tagtyacect
caagl:a:::c
caggttakgg
TggasAcAgY
cgeasticat
aagcgggsak
ascoctdtaga
cagcagacac
agacttotbot
tatttatgge
acatgtazzs
attacanala
saatyiggtt

tacttaazat
trcagttazat
gtatthgatt
agaaazsaaad

agogoaasas
goccageeagt
SocggeGaga
CoICHTyege
ctysgceagy
cgotggagcg
coaackecaa
cotacobgah
cogtogogok
teccogacad
guoocoheguc
cgggoctaot
glgocgacoa
actyggagdat
acatcagekt
boticetott
chateottas
gagaccgToa
cycaagagyga
kgotgeccta

30434

cggerLogcyg
cocaLgoycl
cagcorgtac
goacutoogt
Egobggectt
cehgtynygge
cgacatgass
garttesanc
gotiagetay
catcakcatbg
gatstacage
gantthgact
elacagoogy
gorgakcert
tgocagotett
tttagotact
tagteoagaat
aygeagcaty
LLEEgtibta
Lgaagargas
troctatags
ctaaatgtgg
cegbygtaght
attcotgster
aatgotguaa
(=4 3=1s kel o 4 o
agggicitgy
geakastlgs
tookoacaat
aaggasaktakt
actbogactcty
a

“agwagagyy
tgcatygang
ggagaggaga
cegggagoag
ecobogacgy
CUCogeCtED
TLEgAcCggs
gscgocogty
cagcotgotg
cogcageted
CYGOTYTONY
gotacteoggs
ggigaksyat
czacorgagh
[elelel i Tod deivitol
Fyocaroeee
gctegototr
atgrgcocga
catogocaas
cignatogbe

(246)
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Ugergegoag
oYcgiiekgg
BTCRCCALIT
cgooooghbgy
cozgotggee
tgctgteoco
ctoagacges
cgggastnyg
ctgttbaact
accatcotegl
tgggctigsa
cTeTgoagea
gkggobgact
tigatastga
tatglgatay
cecltioeats
gtgoagotot
tacakgiric
atetatasaa
gatacegatra
acagtgaaag
agatacacard
Jcacatggtt
tECEaagglt
LanzatIitgc
accatoacca
aautgnagaa
gietaatgta
abttgaattbern
agrattiglao
ghatotastt

gacaggagyy
Agagrugely
gAAGRGTCLC
cacogoghye
tggegacey
troggogbca
gagcaggoga
ggoggctyge
chocacabygy
wictooggag
cgoractege

getgtgotar
Tazagoatco
glektcataa
caasactgot
gtactogoes
ttaecaggryge
tactioaaga

3006
280
420
120
540
“00
550
T20
ian
840
20Q
98l
1020
1083
il4f
1268
1260
1320
1380
1440
1500
1560
—e20
1630
2744
1800
1880
1320
1230
et ol
2100
2141

an
123
i80
2490
200
350
420
430
5440
600
GED
720
780
gan
oo
9&0
10%0
1080
1140
12090
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tgcagtocas
accoguocaa
galogagrys
tcotgtacaa
ggatcagtga
gcloccatgea
tgguctecag
acttigggea
aggCogicas
gozcagocho
crttgettoa
actoctgtuag

27

2124
o
Homo

=400 27

2TUYgoaans
ccasaggatbo
gaagcagsch
acocaacgta
accagtitag
cgtgasgozt
ZTtgaagate
Gatgancasg
ggtgbaccty
corgestbge
aegeagacto
gtggtgteag
cactygcoth
tooccacatoa
cgagycgtye
crgguocaty
cooaackee
gLggcclagg
Eccotgteos
gacaccLieg
cayargnaqt
ctygtoagys
cagaabotyg

Jrygaacctg ¢

9ICoLRITIA
ctokooggey
grooggatge
Ecoggagtay
gggatgrocy
Eglgtagact
Eclkboetcte
coooagtecg
ghggagoigy
AACACGLCRA
chasatggag
gacccaacyt
ggLatazaat
tagtacates
agtatgasgy
[Salefass i P ]

misc_
Incyte ID Ho.

drargrecty
catctotatyg
chtacactac
cgeggeacea
gatsltiyce
gagcgocato
colagtggea
catcazcaat
gsanctacta
ccadagoogh
ctotacogaz
astoasatch

sapiens

featurs

aacagtgeada
acaackoote
tergaaantg
aggangocas
aqaagaa:at
acataagtat
ARCTTAALYS
gectocassa
gectgotota
AUgeLTigga
gegeascacy
toglasgaac
ttetacgetg
gooteasagy
ceazggabth
AMGYSFYagI
3 aagce
cotlogtaca
ckgogtagaa
goggggacet
scaaggatge
agttcbcaga
togaagotge
TIgUaFT
tatecergac
tggoagttag
cogTgacga
gagttagegt
Lygogeagic
ckgatggceyg
tetecgoctg
antattacaa
gegecgaghe
tcagoagegt
Lotacatgte
wyacckgaca
ggacacctga
aagctectac
grctyaggat
atgackbtcat

cagggtote
gcectgagay
RLOCECCAGH
vIgtooatot
RGCATTCCAT
avgggoatet
ctgohgtect
taccggatay
cEtarotgga
ttoagcaggy
cagaACYaCay
tocccataaat

7473443CEL

agaggeraga
goeagragya
aptygtaata
gaacctogaa
aaatgacoTa
cagtagoooa
aataaagegs
anatatyzgac
Licagacatg
acgbggagoe
acgtgotota
chigcaacag
gatgycages
toagagagay
cagcacggaga
CLTLCAgYCT
cagulcoeage

gaagacchtocg ¢

acaggcoaag
gtatzacack
goagtocagk
ggacatggag
CHaggREges
Logoyragay
acagtooggc
cgtogggaty
grosgooyty
quggatgtac
ctgugaggryg
cooggeesey
bocegybgot
cteogatoctn
cotoclggagy
goagobgooo
cgaagosllo
azattEtage
bgagaatygge
tioteetang
gaviakbgoe
tantatcata

acsescacat
cocagggoag
aggagacegt
gyrggoagat
grobzgagth
tottcigech
Lgcceygaggy
acctotaceh
Legotagacy
zcaggugety
cagbgocoage
23ga5CRTYY

aatcogaana
gaacaanact
aazteolges
azBaJYtLAg
atggagotgs
attgatcaag
gaagacnaya
takgbgraaa
Egoagooted
sLotrggagy
agrataagha
tbgobtvgon
ckgtoggaty
a3coeggTEs
4gatdagacs
ttottecooa
aguegolgas

actococtoign
gtgacadat
ctgzagatcg
racatgotac
gaccigaaty
atgrocgtya
gtsanaatig
koogtgagge
FgagrLescy
gtgaggoagt
cheagtygceo
gocoototaygt
cgggoogcot
atcaacgaga
tecaabgcboe
accaacghat
aatgcbgtet
agtgoaacty
gheatkacke
gatLIagLys
aagracacea
gcgtacaatyg

3134

CCCARMCATL
caycracacy
gtecoageay
cooroagtac
tocctacton
ghooggggty
clggotgoac
crtootonty
ctatgagage
2acaggeset
tokgattnaes
we

aocagaatac
caalygagai
agctaangya
gugast e
BRIACACEZC
cagaaaaaag
ttagagazaa
gaccaaacst
teoctoetas
teazatacgh
toaagouosd

cragageeyt
Lgzcagacsa
cggagtectie
aactazgucy
ggccoacsat

ggebgoiges
Aaacaghbgan
ACECAYYCTS
ArgaIgTIoR
ggaggaaagt
acgaaiicaa
cgTagteogy
gogbggugat
agteoggegt
tggggacgtc
sogIcatedy
RgogCgnogs
cotetoacot
cogrgggoct
Jugacgagaa
achicagcaz
acaacaasya
tegtggagas
gaktotitcag
tigacigooy
ttregynay
toaccacaat
ackacgloca

(247)
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breccagocs
gagtootsga
attagggady
cogelbeattg
gaggocoage
gyctoantyt
tgccocaagy
gokgycatbe
geykoocagyg
atkceagece
tretogatT

ctortotcck
tgaatigasa
goatgribta
aactagaaca
acgageschh
gataccagayg
aaatgasang
acakttgath

aagaaatcag =

cgttigeags
Aaggackbict

1E60
1228
i3s¢
1440
1508
1380
1620
1280
1740
1860
1360
igaz

geatgetaca F2

sactgygeoet
ctctateste
aAYTCELEIEY
gootgoasce
gezaatgooo
tctaggoace
gotargygoe
totortyotg
tagektguag
casggoggte
tgaatccctyg
thgggagct
gtecataacy
LYYAgTLIye
cytgacgeag
agthygegty
cgoggglgcl
gogoookbtoe
cacocgbaca
gggeascbie
coLgeeydgng
aoragatakt
cLITCagaoa
gatutateca
aaacogouuc
cotgagogoc
ctiggacace
{tagatcgad

2239
2280
2340

2400
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CotTgTeLes
ctaatggaga
toodagatoo
atgorcarza
coagacygba
cgoatgaagt
gacaccoagy
CRUYAUCATS
scLcagagec
acgogatene
atgaagotgg
aacyaccaca
FEACICARAS
gaatcuctoa
gttoocgatygy
atcagegaca
crtotagaga
cbtggocggty
cagctagagg
gagctggooo
acagogokgy
groRcceagy
aggaagetea
TagLaccgoo
shaguacoars
angcgiogteg
ALCoLeTLoy
cuggastooo
cecacacgiy

<210> 28

<211lx 2469
=321Z>
<313> Homg

<400> 2

FYYACYgAdY
afgadggeay
sagracgUaa
aggooccggay
caggcgagty
gootocaggt
agUt Lagady
LALCEIEyCe
acuCLgtote
4gCEgCogec
toggoegady
ggcogooagh
gaglacggoo
ctocciggyca
atgstgodgc
Locacgyaga
geertegoet
atcaccotca
cagagoaaqc
ateggegeet
gageycgoty
tggCLECCCC
angctogaya

a2YYIATOCL CYtocaggoy
agrigandaggt Saaagatgnga
tgaaccaghl Coangagoosc
GUYacuyoUe Cotggagges
aggroryagh ttooactiac
ggattgeatyg Cceacaacasa
agaacglgalk guaatacctg
acatcatety gacagagace
tgacactact crocactqtg
atggeattct coctggotgtbyg
QECosaYgta caagetEoya
EOGLGECOTd [GCogactic
clLaactacaa cegtghgaat
gaacagacat gatcaatag
ataaagggaz grgagtecto
cocectileay Litgyggglyg
aCeacdtebgt gyeRgaagge
actggatota cogoatcaca
ceatgatoog cticckoacs
gggagabget gititgacgog
coccteaacat gtecgaggag
ctggoctect gagaagcage
tgacacctga ggacgaggco
aggoetoaga goatoctoct
gacgroctic tgccuasane
atgygasasat ghccbgoago
gaccagyaca gggaagygcaa
goctkaceca cotggtgata
caaatazcia ctatgetbea

niec_feature
nevte ID Ja: T4T3433CEL

yalgopgasa ggagtgaaas
JYJaTC0I9d 4Ag0Tagans
gactggoacg agghcacaac
Ettggusott tgotbcagas
gFagutggas asgglayTyg
teceggragt cysceogoecy
gggeygadey Sgtgatocyy
ggggogecat googaggcnyg
acctgotgot gggcgctgnt
ayogastget getacagaag
actasogoga goiggagage
Jgaaghtocs Jggoractie
acgoogoges gegtacTgac
teeegolgac gotggteact
unctoobght googgocang
acetoghogt ggooggges
botcgeackt coagygertgg
coaccatcgg chToggegac
LOCCCLangn Jyncricags
tectcasoct ggrtggooclyg
CCOYORoCod CAgQURCIUge
dolgoceggc cogotoogty
agbgoysces cyacaacety

=]

gaccgagaca
FLAGLEGTIF
aagcaaggaa
tacgegCCOg
ctoattggga
ggotactaca
cacgbgotca
Tacatgyaca
gesakgooayg
gtgggetoag
grycecygal
wggcooctgk
chohoogaag
gaascaggta
ttectoacca
gtgetgteoe
chgcatgace
gartattgace
agraaggacc
gtogrgmcag
tebgaadacyg
Ttgttcgrag
agegtgobca
ggragotbeg
ctrovacoac
tgaiogctog
acagcadgaa
Egoocctact
Laddacaasi

gaagpazagge
gggtanaagy
atgagttagt
choactakbe
etoibccage
CYCCGHLOAs
geadacgyag
agcotgogog
ghetbogacy
cguggogcne
ckggegetor
cacttogoca
cccggcsagg
Lhocagagoe
CYCLYOTIPY
crggegtgtg

ttoghggoac
theabotaca
cgcrhboctoy
cuCTugno
ggoLocgoch
ggotibtboge

32734

atcgagagea
accaagooch
gowtebgcay
Cebttgagas
gagaagtaotc
ST

guaagetcct
tetteagoan
atgbggooct
mogeatebot
acagagagag
tggRgEIgga
chotonegat
stgaccactt
FIRYCTAVET
tacttecacec
cagaccacog
cagaccigga
cecocatggal
tggtagacat
pgCctocgagsa
cocbggancy
toticazoct
cactttacca
ggaggocoag
dgagetecan
cecaootygng
s Aaers

aggasaggag
#3g9saggas
ggogggaaca
agagacacah
COCTACTOYL
SACCCTLUCTY
caggttudga
cggooggact
cgeobegagta
tocggaggaa
agyoryagon
tcaccogloat
tctectgeat
tgggcgaacg
gectgeagoy
cogoeacnot

© avgoctacta

tgcagageog
TOCLOCTEEY
Lcgocagege
CUCCRgagag
cogheontceg
aceceatdgay
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ttigaaacty
gagagaageo
[ter-Vi e Tolar it
gkabracrgg
ttitgotgac
aacgobgoeg

L. ggtcatcaac

cagategaay
gaagaacgas
gagagagery
daacaccrac
gaagaaacka
agaccaggckh
ggatgtgaay
cttoacggac
agaglacakc
agacttggec
Gaagotoage
gEgtgacgag
aqootactga
ggeetiochyg
ggtotcogac
crbococgotg
coguigaaca
aaccuatccko
gatcocgogg
coagoonont
ctygttosate

JURGATAGTT
ggatgsaagy
cgacthoboe
gasceacgygy
Gycgarcoca
<glgggyccy
Logrggeasg
QqaLCCLYTYC
cgaggaggaa
gLteggetic
ceacogoged
CTACLRCCALC
fgurctacgeyg
Fetgaaogeg
gacorgegty
gguroctoggg
ctactgotie
cgaggcgotg
gotoaogyoe
Ccgacbggooe
SCOLgucCLe
ccacgbgrac
cecyyaIgte

2480
2850
LY
ZE40
2700
2780
2and
jaj:1:1o]
2940
2000
30840
3184
3240
3300
3369
3420
2489
3540
3500
3850
320
3730
3e4dn
3800
3950
02

1080
4125
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RE:I
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3460
420
480
540
EGD
560
729
750
840
b
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inzo
10840
114
1200
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grgestagey
CTRYIUGRUY
cagyyattgy
Lacktgtcige
goacazacca
GAFISCATIY
actocagage
gaacttticaa
ageatgggga
tcaatcicte
tgugtgaatg
acthtiozggak
cacagosgaa
cctbggagaa
tcabooagaa
Feaccataay
agoTasttec
ttaganaage

<210= 33
211> 8%3
=212> DHA
<213 Homo

<4Gl> 2%

gggapachga
agyTClTRCg
ggtccaacth
cgnacggooa
Lockgotgge
Tggagcteza
cgtaogaagan
gadgotnege
JIFagantgo
tgateagoayt
Loagtaaagy
cgrigotcet
tcagcooogga
gogacatoay
tgocttooty

<218 30

<211> 20&¢
<31ax DA
<213> Homo

<329n

Misc_!
Incyre I3 o:

ggeagaitog
gtogaatein
azacggaiya
ggctaagteco
gocnooagey
ccacakoage
aacttbtony
cactggaatc
acazagghbgy
gogrtaaacg
atgacctoit
oRuggIagges
tgscatygga
tageatoona
cogngeLone
¢gggeagaga
corggesteo
casaaacttt

Saplens

feature

GLOCCLCHCE
cocggetongo
chtistgoaa
ggscaggteg
cgoegtagoe
cacctacaay
gracaceaag
ggagoigooo
acgcatoret
gokaggeoig
tacagagite
ggtgagccLg
goctooeceng
ggnoggoata
Foootygegy

sapiens

<221» misc_featuze

<Z23> Incyke ID LG:

<400> 30

gadaggagoy
LoAGCocay
cgescgeota
sLagRogeac
cacgaggcece
coeccgegoss
agaggagege
cogIIAgEa

criccoogga
gogogoganc
atagyacgce
gggatocany
gaggeccage
gagagoggcy
coengooecs
qIcAFaqgIeg

FATAIFE0ER

caggotigog
gaata3gass
cpggeoiota
QCTooCLoct
Loaceatgta
actiaggaga
trgtgangay
tregsbgraa
accasabggg
atctoakter
Loccoocagas
tegcegteac
Ggagetonet
toocaggyuce
tottacocat
casagcccga
CagaLaygge
asttteoaacs

CCCLECREAgA
croatooooe
gaggagaacc
gggetgacgn
gocacgatag
gecaasggea
cggctatgon
ggagragcas
cagagaacca
gragteatag
cteochecogag
gaggrgres
gecoraggon
ategtgotak
Toecbetgte

T4T2583C81

ctoggotogs
aggachgacn
cocggggget
qUCoaIoUeg
ggacaccygc
ggtaaggage
ggcaccegct
sacorotghe

gooogghaga
auetggotte
ggcgytoile
ttoccaaaaat
ggagrazakbt
ggcncbgean
atggbtito
Ctagegagght
adeghgtaca
ciyccoayty
agorgatgut
coaccoRoca
TocgIgToat
traghroota
cLelogoagy
gukglggeoat
TGLCLCaAcE
:gagcca:a:

fiat

coocaggreg
rrccogsoot
ggCgucyygy
cogagegoga
cgy=gstgte
gegougtaty
agyaggacgt
actgcacota
canagaaaqs
sCtiggaTtg
Lopgagoogh
ggcatooogs
toacctanga
tgUgUGCosg
CTRAYCUOGY

ctoogaggot
goacagTecg
ctebocacge
COUYCAZOUT
caccgggoygy
cgogggagoe
ogTeasIay
cggantatgg

33/34

actecatoty
agocbatoguy
Lgucatgage
acatcacagt
cohigtages
aggktrcacct
Egagtaacadg
cavatgelca
ghecaghgtt
tatagagryy
cthtgltoect
tgtcactogy
gteoaatcaac
cakatgtaga
aettbovgga
colgglacse
cazagcatga
ggteatgaac

CLUCELUYche
caccggoeat
ogeogugege
agagasggtyg
cgtgggcace
cgaagogyce
grocgbggac
tEttaaattc
gyrgaatoiy
cotobgrate
ctgciitgac
gagggcooty
atacteectgs
crgotiioty
HCBCOIYGOS

cocgaageoga
cecclaggay
ctrtoctocoy
gcggootate
cagggogoect
ggcgaggegt
actogoghat
GRaggrgacd
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acaaceooac
HCRGLCLCUT
agtbiotcak
cacaccataa
caaatkgtan
cagagengac
Thg@zatgiy
cactasgaga
gacazygegs
aatcagoooa
ogonageses
gecocackbLaga
ageaatatga
arngasyaggt
aCaggoecct
cdtygdcacte
aCgagocagg
acaatbgozac

Togouccicg
EagstcRtGE
cgguUggcegy
aagotggogo
gagtoatgyy
cacoiggeys
agIacacct
Ltecaccaoag
geagctgeyy
atcatagtys
ctotcaugoe
crycagagag
tooctggont
ctgotcacac
acctag

cgoogeonage
gogsugatce
cobccoggte
TgyRgagIay
agotgcggay
cggugeyege
ggccLyRgco
aguggetaty

1448
1700
is&a
1326
1580
1749
126G
1888
122G
15&0
FREIH
2100
2150
EEFY
23EB0
2340
2400
2160

44

120
130
340
300
3460
429
488
530
00
BET
TZ0
T80
E4D
BEG
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3040
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420
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CyaaFICgge
gekhooogoog
getoeggace
googogacec
cegohtogng
crogdogote
gazctbcage
YEgsocgsy
vpgcgeThiic
LcTggogoes
tazgagktao
acggghtbct
groggtgoge
[odeduled ol sfed ol sfe]
ctgcogggag
cgegsickog
catccLgggs
goaggoctog
cttoggggad
GugCanctIe
clecatoolc
cgcacgetuc
cTcocggong
cgocaaguge
waagghgicg
cageghatge
catgancaas

GAgFYEThes
ggaugatghc
atgteetoce
tcctgotgnt
chgctggogs
gagageray
GCLGoGIACY
cicgsocgocg
Tacttogigy
acoocggges
atcaarakbg
acantguott
gogaaggect
AACCLCTLCS
cacoagokgae
Faggeegaca
ctgrcogecy
gactacatgn
ctggtgagea
cretteates
atcaageagg
tycceggete
cgoegooyce
cgengootot
cLggogohge
ghtoaacacya
SHGCtoyccy

2o Laci= (alela)
gEggccagog
gragorooee
gotgcigctyg
cgckoatogy
godagdegga
gegtgoocga
gegrooyoga
graccgtiggt
gretoLgote
cramsgascs
cagagaaccy
tootoategs
togagogeat
gregeagegy
ecotgacagy
tgetgetgte
acrteagotcka
gooagdacge
THOLOYYOTL
tgcicaackg
cuggogegee
Tygccgoger
coggogagrt
Egcoagaangaa
gecagaacoy
AYATTATCHC

cogaceanty
cooogadigo
greCTTYeCe
cocgcegtieg
cototacclyg
ScYCgCOIYCY
YOTAGRTCEYG
zgacgogeby
gteaaccata
caaractoge
ggagcaccoa
caageaggat
cbacgggctg
caretaegety
ceigetgane
RSl EE T fadade)
crgchgogac
cuoclbgothe
egettancyy
grgcrgeatt
galtgotgoge
cekgyesogy
cggrgoorac
cakcbecatg
gotgtogoag
ctectcgogeo
ctocsgutas

34/34

gotaccates
agoaeogyes
cucoqtagos
cacctoaacy
gtygegosle
COctyguIca
cgcgocktee
dgeeogeydt
gryagggaag
cagokctytg
graatacagc
ttoggoakga
tioguotgeg
chggccthea
gearcetteos
Eegalatace
Lopoocatgl
gtracotioa
aaccaggguc
rastogotat
acgotgagat
cgraatgesa
coegeggree
cocgacctca
acggcoaacy
ggegtoggcy
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kcacgstoan
teygggetaa
googeogent
AGEACACETE
coacagbett
ccecgotycyg
EcCggoacta
gugactresc
sangesoace
atctgacett
agagcttcog
coAce g
ctgggaccak
tcatgogege
gacycggere
acgtgotget
acaccsgosh
geaccategy
toLacopoct
ccaacghosk
googotgnhy
TeaCoooagy
gogacagega
cggoctocaa
gotacsocgey
cgrtggocat

540
500
BEC
Fan
789
faq
200
950
120
1080
1143
2200
Lig0
1320
1280
440
1500
1389
1520
1680
17480
1866
1850
1920
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OHARA ET AL: "Homo sapiens mRNA for
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1e- natiens| application Na.

INTERNATIONAL SEARCH REPORT PCT/US ©1/11206

Box | Observalions where certain claims were found unsearchable (Continuation af item 1 of first sheet)

Teis Internstionsl Seaich Fepod has not been eslublishad in respact ol sorla claims undar Aric'e 17{2)(aj for 1he ‘ollowing reasons:

1 ;_( CIRims Nas.:

because they -aiale to subject matter nol equited to be searched by this Authorily, namely:

see FURTHER TNFORMATIGN sheet PCT/ISA/210

5. [X] cuaims bos.: 20-21, 23-24
because Ihey relale to parts of the Inlarnational Application that da ral comply with ine prescrioed requirements to such
an extent that no meaning’ul Intenational Sea i van e camisd out. specifically:

see FURTHER INFORMATION sheet PCT/ISA/Z210

3 I | erims nos.:

Ercausa lhey ard depandant ¢l ma and are nal draftad in ascordance with the second and third sernzences of Ruke 8.4(a).

Box Il Observaliuns where unity of invantion |s lacking (Continuation of Hem 2 of firsl 9heet)

This [nfernalioral Ssarching Authorty faund multipte nventiors in this narnatioral applicalion, as lallows:

see additional sheet

I 777 Asallraquird adsitianal saarch foas ware iiely pais by the zoplicant, this Interations| Search Report covers all
—— searchable shaims,

2, A3 all searchable slaims could ke saarched without eflort fustitying an zdFitlonal foe, 1his Authority cid not invie pay mani
af any addtional Tae.

3. 7 Asanty soma of the required addidonal searcn fees ware timety pad by e apgleant, IFis hen atianal Search Mepar
—— covars only those ¢laims for which fess were paid, specdlically claims Nos.:

4 m Nz required acdilional sea-ch fees were timely paid by tw applicant. Consequently, Iis “nlematchal Search Report is
melrictod te the invention firsl manliored in theclaims; it is covered oy claiTs MNos -

1-19,22,25-44,45,60(PART., AS APPLICABLE)

Remark on Protest The addivonal search ees ware accompanied by e applicant's prolast.

1 No pretesl accompanied the payrert of dd tioral search fees.

Form PCTASAR10 leontinuatiss of lirst sheet (1)} (daty 1398)

JP 2004-507218 A 2004.3.11
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international Apolication no. PCT/US 01 /11206

(256)

FURTHER INFORMATION CONTINVED FROM  PCTISA! 214

This International Searching Authority found multiple (groups of)

inventicns in this internaticnal application, as follaws:

1. Claims: 1-13, 22, ?5-44, 45, 60 (partially, as appl

icabte)

TRICH polypeptide and nucleic acid as specified by
SEQ ID NOS 1 and 16, respectively, and dependent
claims as long as they relate to said sequences.

Z. Claims: 1-19, 22, 25-44, 46, 61 (partially, as appl

icable)

TRICH polypeptide and nucleic acid as specified by
SEQ 1D NOS 2 and 17, respectively, and dependent

claims as long as they relate to said sequences

3. Claims: 1-19, 22, 25-44, 47, 62 (partially, as appl

icabie)

TRICH polypeptide and nucleic acid as specified by
SEQ ID MOS 3 and 18, respectively, and dependent

claims as long as they relate te said sequences

4, Claims: 1-19, 22, 25-44, 48, 63 {partially, as app!l

icable)

TRICH polypeptide and nucleic acid as specified by

SEQ ID MOS & and 19, respectively, and dependen
claims as long as they relate to said sequences

5. Claims: 1-19, Zé, 25-44, 438, 64 {partially, as appi

t

icahle)

TRICH polypeptide and nucleic acid as specified by

SEQ 1D WOS § and 20, respectively, and dependen
claims as long as they reiate tp said sequences

6. Claims: 1-19, 22, 25-44, 50, 65 {partially, as appl

t

icahle)

TRICH polypeptide and nucleic acid as specified by

SEQ ID NOS 6 and 21, respectively, and dependen
claims as long as they relate to said sequences

t

7. Claims: 1-1%9, 22, 25-44, 51, 56 (partially, as‘applicahle)

TRICH polypeptide and nucieic acid as specified by

SEQ ID N0S 7 and 22, respectively, and dependen
claims as long as they relate to said sequences

&. Claims: 1-13, 22, 25-44, 52, 67 [partially, as appl

t

jcable)

page 1 of 2
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FURTHER INFORMATIOM CONTINUED FROM  PCTHSA/ 210

TRICH poiypeptide and nucleic acid as specified by
SEQ ID HOS 8 and 23, respectively, and dependant
claims as long as they relate to said sequences

9. Claims: 1-19, 22, 25-44, 53, 68 (partially, as applicable)
TRICH polypeptide and nucleic acid as specified by
SEQ 1D NOS 9 and 24, respectively, and dependent
claims as long as they relate to said sequences.

10, Claims: 1-19, 22, 25-44, B4, 63 (partially, as applicable)
TRICH polypeptide and nucleic aciad as specified hy
SEQ ID MOS 10 and 25, respectively. and dependent
claims as long as they relate to said sequences.

11. Claims: 1-19, 22, 25-44, 55, 70 {partially, as applicable}
TRICH polypeptide and nuclefc acid as specified by
SEQ 1D WOS 11 and 26, respectively, and dependent
claims as long as they relate to said sequences.

12. Claims: 1-19, 22, 25-44, 56, 71 (partially, as applicabie)
TRICH polypeptide ant nucleic acid as specified by
SEQ ID NOS 12 and 27, respectively, and dependent
¢clatms as long as they relate to said sequences.

12, {laims: 1-19, 22, 25-44, 57, 72 (partially, as applicable)
TRICH polypeptide and nucleic acid as spacified by
SE( 1D NG5 13 and 28, respectively, and dependent
claims as long as they relate to said sequences.

14, Claims: 1-19, 22, 25-44, 58, 73 (partially, as applicable)
TRICH polypeptide and nucleic acid as specified by
SEQ 1D NOS 14 and 29, respectively, and dependent
claims as long as they relate Lo said sequences.

15, Claims: 1-19, 22, 25-44, 59, 74 (partially, as applicable)
TRICH polypeptide and nucleic acid as specified by

SEQ 1D NDS 15 and 30, respectively, and dependent
claims as long as they reiate to said sequences.

—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o
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(258)

Irternaiional Apprication ho. PCT/US 01 /11206

FURTHER INFORIMATION GONTINUED FROM  PCTIISA! 218

Continuation of Box I.1

Although Claims 32, 34 are divected to a diagnostic
method practised on the hody, the search has been
carried out and based on the alleped effects.

A¥though Claim 18 is directed to a method of treatment
of the body, the search has been rarried out and based
on the alleged effects.

Continuation of Bex 1.2

Claims Nos.: 20-21, 23-24

Present Claims 20-21, 23-24 relate to undefined compeunds
{and their use) as identified by screening methods,

Since the compounds are not defined, no meaningful search
can be carried out - and no factual support can be found in
the Description.

The applicant's attention 35 drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examinatien (Rule 66.1(e) PCT). The applicant
is advised that the EPQ policy when acting as an Internatienal
preliminary Examining Authority is normaliy not to carry out a
preliminary examination on matter which has not been searched. This is
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter 11 precedure.

JP 2004-507218 A 2004.3.11
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2G045/AA25 2G045/AA40 2G045/BB03 2G045/BB20 2G045/CB01 2G045/CB21 2G045/DA12 2G045
/DA13 2G045/DA14 2G045/DA36 2G045/DA77 2G045/FB02 2G045/FB03 2G045/FB04 2G045/FBO7
4B024/AA01 4B024/AA11 4B024/BA53 4B024/BA80 4B024/CA04 4B024/CAQ09 4B024/DA02 4B024
/EA02 4B024/EA04 4B024/GA03 4B024/GA11 4B024/HA04 4B024/HA12 4B024/HA17 4B063/QA01
4B063/QA05 4B063/QA20 4B063/QQ08 4B063/QQ20 4B063/QQ43 4B063/QR32 4B063/QR55 4B063
/QR62 4B063/QS25 4B063/QS34 4B064/AG01 4B064/AG27 4B064/CA10 4B064/CA19 4B064/CA20
4B064/CC24 4B064/DA01 4B064/DA13 4B065/AA26X 4B065/AAT7X 4BO65/AA80X 4B065/AA88X
4B065/AA90X 4B065/AB01 4B065/AB04 4B065/AC14 4B065/BA02 4B065/BA08 4B065/CA24 4B065
ICA25 4B065/CA44 4B065/CA46 4C084/AA01 4C084/AA17 4C084/BA01 4C084/BA02 4C084/BA08
4C084/BA22 4C084/CA18 4C084/DC50 4C084/NA14 4C084/ZA011 4C084/ZA021 4C084/ZA051
4C084/ZA061 4C084/ZA081 4C084/ZA121 4C084/ZA151 4C084/ZA161 4C084/ZA181 4C084/ZA201
4C084/ZA211 4C084/ZA221 4C084/ZA241 4C084/ZA331 4C084/ZA341 4C084/ZA361 4C084/ZA371
4C084/ZA381 4C084/ZA421 4C084/ZA551 4C084/ZA591 4C084/ZA661 4C084/ZA751 4C084/ZA811
4C084/ZA891 4C084/ZA941 4C084/ZA961 4C084/ZA971 4C084/2B011 4C084/2B051 4C084/ZB071
4C084/2B081 4C084/ZB131 4C084/2B151 4C084/Z2B261 4C084/2B311 4C084/ZB331 4C084/ZB351
4C084/ZB381 4C084/ZB391 4C084/2C061 4C084/2C081 4C084/Z2C211 4C084/2C311 4C084/ZC331
4C084/ZC351 4C084/2C412 4C084/2C551 4C084/2C802 4C085/HHO1 4C085/HHO3 4C085/HH11
4C085/HH13 4C085/KA03 4C085/KA04 4C085/KA26 4C085/KB82 4C085/LL03 4C085/LLO7 4C085
/LLO9 4C085/LL13 4C085/LL17 4C085/LL20 4H045/AA10 4H045/AA11 4H045/AA20 4H045/AA30
4H045/BA10 4H045/BA41 4H045/CA40 4H045/DA75 4H045/DA76 4H045/EA20 4HO045/EAS0 4H045
IFAT2 4HO045/FA73 4HO45/FAT4
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