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GTPASE ACTIVATING PROTEINS
FIELD OF THE INVENTION

This invention relates to macleic achl molecules and the encoded GTPase actjvating proteins,
ane varian(s thereal, anct to the vse of these molecules in the characterization, diagnesis, prevention,
and chatmcn.f of cell signaling, imnmne, a.ug_ccll prolifcrativeclisurdcl"s. par!'wuls.rly colon cancer.

BACKGROUND OF THE INVENTION

Guanine nucleotide binding proteins (GTP-binding proteins) are p}esent in all eukaryolic
cellsand funelion in processas including metabolism, celiular growth, differan{ialion, signal
trangduction, cyloskeleral organization, and intrscelular vesicls anspon and secretion. In higher
OrgAmisms ey ale itvolved in signaling that regulales such processes 45 the mumng {espotas
(Aussol et al (1988) 1 Immunol 14(:213-220), apepiosis, differcntiation, and eell praliferation
including oncogenests (Dhanasskarun ot al. (1998) Oncogene 17:1383-1304),

The supetfamily of GTP-binding pfmems congists of several familiss ang may be irauped as
teanslational factons, heterotrimeric GTP-bingling profeins involved in transmembrape signaling

5 processes (alse called G-prodging), proto-oncogens Ras proteing, and other Tow mglecilar weight

GTP-binding profeins including the products of rab, rap, rmo. rac, sme2l, smg2s, YPT, SEC4, and
ARF genes, andd tubulins (Kaziro of 2. (1991} Apn Rev Biochemn 60:349-400),

The low malecular weight (LMW} GTP-binding proteing are a class of small proteins of 21-
30 KDa. These proteing regulate cell growth, cell eycle contral, prolein secretion, and infracellular
vesicle interaction. In parifcular, LMW GTP-binding pr(iu:i ns activale celtular proteins by
transducing mitogenic signals inveived in varous cell functions in response to extracellular signals
from receptors {Tavitian (1993} C R Scances Soc Biol Fil 189:7-12}. During this process, the.
hydrolysis of GTF acts as an ehergy soucce as well as the raeans of converting the GTP-binding
provein from an active (GTP-baund) to amd inactive (GDP-bound} [orm.

The Rho family of LMW GTP-bindiag proteins { Rho (FTPases) includes RhoA, Racl.and
Cde42 which regulate a varicty of biolegicat events related 1o actin<ytaskeletal reorganization and
cell prolifaation. A key group of regnlatory molecinies for the Rho GTPases is the Rho GTPase-
activadng proteins (GAPs). Rho GAPs prefersnia)ly recognize the GTP-hound form of o Blio
GTPasc anid stimalate the intringic GTPase activity w0 hydrolyze the bound GTP 10 GIP. Rhg GAS
therefore tunction, as negative regulators or suppressors of Rho GTPase by stinndating the conversion
of the Rhe GTPase from the active FI'P-bound form to the inactive GDP-hound form {Zhang. ct al.
(1997 J Biot Chem 272:21899-22007).

Rho GAP proteins share an approximately 170-19) aming acid homology region, desi pnated
a8 e Rho GAF domain, that appoars to contain the minimuim srictiral domain necessary for GAT

3 activity (Zheng. ot &l (1993) ] Biol Chem 24629-24634}. Rho GAP proteins share 20-24% amine
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aeid identity in this domain, however, certain specific residues are bivily conserved.  For example, &
pair of arginine residoes locaked near the N-terminus of the Rho GAP domain sppear o be highly
conscrved! among Kho GAP proteins and are necessary for maxinmm catalysis {Leonard et al. {1998)
I Biol Chem 273:16210-16215). In addition, a prolive-rich, $H3 domatu-biading site is also found
in the N-lerminal region of these proleins {Leonard, supra).

The identification of genes associated with.cancer and understanding the genetic mechanisns
underlying carcinogencsis are eritical [0 the diagnosis, preventian, and ireatment of thege diseases.

Tn colon cancer partiowlatly, it 3s knov that a conbination of activaton of ancogenes, inactivation of
tnnor suppressor genes, and alieration of DNA miswatch repair genes is juvolived ia the progression
from normal wacosa 0 colon cancer (Fearon. el al, {15990} Cell 61:759-767; Chung (1995)
Gastrocnterology 109:1685-1699). Recen(y a study was conducled which identified a specific region
of cluomosome 22 associated will oolon cancer hasedt on chromosomal (gone?) alfelic loszes in colen
tamor samples refative to normat colon mucosa (Castells et al. (1999) Gastroenterology 117:8331-
837}, Using micrasaigllite imarkars from chromosome 22, 2 minital region af allelic deletion was
Identified hetween markers D2251171 and D2Z28%928 coveriug an interval of (.57 cht and
cormesponding to the cytogenetic location 22q13.33. Various genes o chromosome 22 fiave been
proposed as candidate Gnnor-suppressor genes associutad with colurectal carcinogenssis, however, no -
mutations have been found in any of these genes (Castells et al. supra).

The discovery of micleie acid sequences encoding GTPase-activating proteins and variants
thereof provides aew compositdons that are useful in the characterization, diagnosts, prevention, and
trealment of cell proliferative disorders, including cancer and , in particular, colon cancer.

SUMMARY OF THE INVENTION

The imvention ie hased om the discovery of micleic scid molewiles encoding GTPase-activating
proteln referred to collectively as “GTPAP” and individually as “GTPAP] and GTPAP2 ¥ and variants
thereat, which saristics a need in the art by providing eomnpositions useful in the characterization.
diagnosiz, preventon, and treatment of conditfons such as cell signating, monune, aed cell proliferative
disorders, particularly colon cancer.

The invention provides keolated and puritied hman and rat nugleic acid molecules comprising
SE( 112 NOs:1-29, and fragments thereof, encoding the mammaian proletn comprising e amino acid
sequence of SEQ 1D NO:30, or portions thereof, a hickogically astive portion of SEQ ID NO:30, an
Immnnalogically active portion of SBQ ID NO:3%, and a variant of SEQ 1D NO:30 coprising SEQ
D NG

The invention further provides a probe that hybridizes to the mammalian mecleic acid
molecales or fragrents thereot. The Invention alse provides isolated and puvified nucleic acld

mclecules thal are complamentary 0 Hie nocleic acid maolecoles of SEQ 1D NOs:1-29, In ong aspest,

2
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the probe is a singie stranded complewentary RNA ot DNA molecule,

The invention further provides & method for detecting a nucleiw acid molecole in a sample, the
methsd comprising the steps of hybridizing a probe to at least oni nucleic acid molccule of a sample,
forming a hybridization coplex; and detecting the hiybridization complex, wherein the preseace of the
bybridization complex indicates the presence of the nucleie acid molesuls in the sample. Tn one aspect,
the method further comprises amplifying the nucleic acid wmolecule prior to hybridization. The pucleic
acid malecule nf a fragment thersnf may comprise efther an element of a target on a microarray.

The invention also provides a methad Tor using 2 nucleic acid malecule of a tragment thereof to
screen a [ibracy of molecules to identify at least one ligand that specifically binds the nuclelc acid
moleciie, the method cowprising combining he nucleic acid maleeale with a Ifbrary of molecules under
conditions allowing specific binding, and detecting specific binding, thersby Wenlifyiog a ligand that
specitically binds the nucleis acid owlecule. Such libravies include DNA, and RMA. molecules,
peptides, PN As, proteins. and the ke, 1o an analogaus imethed, the muclsic acd molecyle or a
fragment thevect Is used (o purily a ligand.

The fovemtion also provides an expression vector containing at least 4 frugment of the nucleic
acid imglecote. In another aspect, the expression vector is contained wiikin a ost cell. The invention
further provices a mefhod for producing a protein, the rethod comprising the steps of culfuring the host
el ynder edinditions for the expressiun of the prolein and recovering the pratein frem the host cell
culture,

The mvention also provides substantally putified mammalian GTPAP or a portion. thereof.
The juvention fmther provides isolated and purified proteins having ie apiino acid seyuence of SEQ I
N30, 2 biologically active portion of SLIQ 1D NO:30, and an immunclogically active portion of SEQ
T NO30, and a variant of SEQ 1D N30 comprising S1EQ (D M¥O:3). Addilionally, the invention

provides a pharmacentical composition comprising 4 substantially purified mammalian GTPAF protein

3 of a portion thereof in conjunction with & pharmacoutical carrier,

The invention also provides a method for oeating & disease or condition associated with altered
expression of GTPAF, comprising administering (o & paticnt in need of such treatment un cffective
amount of a pharmaceutical compesition conprising a substantialty purificd mammalian GTPAP
protein or A pertion thereaf in conjunction with a pharmaceutical carrier, In one emnhodiment of the
Invention, the disease or condition is selected from cell sigoaling, imnnne, and cell proliferative
<digorders, particutarly colon cancer. In anuther embodiment of the imvention, the cancer is a colon
canger,

The invexaion further provides 8 method for using ai least & portion of the mammmalian protoin

0 produce anifbedics. The invention alse provides a wethod for using a mammatian protein or a

JP 2004-500822 A 2004.1.15
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portion thereof to screen & libracy of wolecules 1o idently al least one ligand tut specitically binds the
protein, the methold comprising combining the protein with the library of molectles vnder conditions
Wlowing specific binding, and detecting specific binding, thercby identifyiog a ligand that specifically
binds the protein. Such libraries include DNA and RNA molecules, peptides, agonists, antagonists,
antibodes, immuonoglobuling, deig compounds, pharmacentical agents, and other liganda. Ty one
aspect. the lipand identified nsing e method madufates e activity Of the mammatian protein. L an
amalngens method, the protein or a portion thereof is wsed ro pucfy a ligand. The siethod involves
combrining the yuammalian protetn or a pertion thereof wilh a sample vnder conditions (o allow speciiic
binding, detecting specific binding between the protein and ligand, recovering the bound protein, aud
separaling the prowedn from the Hgand o obtain putified lgand,

The mvention tarther provides a method for inserling a marker gene into the genomic DMNA of 2
marmmel to dstupt the expression of the namral mammalian nuclaic acid molecule. The invention also
provides & method for using the mammalian nuclele acid molecule i praduce a matmmalian moxdel
system, the method comprising consiruciing a veckor confaining the mawmnalian rucleic acid malecuic,
introducing the vector inlo a totipolent, matmnaltan embryonic slem cell; selecting an embryonic gi2m
cell with the vector ‘imegra!a:l into genomic DN A micreinjecting the selected cell into a mammakan
Blastocyst, therehy Yorming a chimeric blastocyst, ransferring the chimeric Mastocyst into a
pseadopreguant dam, wherein the dam gives birth (o a chimeric mawnal containing al lenst ons
addivional copy of mammalian nucleic acid moleculs in its germ live; and breeding the chimergic
mammal i poneraie 4 homozygous mammatian model system.

BRIEF DESCRIPTION OF THE FIGURES AND TABLE

Table 1 shows the Wwols, prograims, and algorithms used to analyze GTPAT, along with
applicable descriptions, references, and threshold paraimeters,

Figores 14, 1B, 1C, 112, and1E show the hunian nuclelc acid molecule (SEQ 10 NO:28)

3 encoding the humast aming acid sequence (SEQ 1D NO0) of the mammalian protein. The alignment

—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o
=1

wag produced using MACDNASIS PRO software (Hitachi Softwarc Engineering, South San Francisco
CA).

Fipures 2A, 2R, 2C, 2D, and 2E show the human nucleic acid molecule (SEQ TD NG:29)
encoding the humar amino acid sequence (SEQ I I50:31) of the mammalian protein. The alignment
wag produced nging MACDNASIS PRO softsvars (Hitachi Software Enginesring)

Figares 3A, 3B, 3C, and 3D denonstrate the chemical and shructural similarity among human
RhoGAL proteins, GTRPAPZ {clone 1D 404424;8EQ 1D NO:31), GTPAP] (clone 1D JO6B33K;SEQ 1D
N30, Rho GTPase activating protein 8 (G 6572185,5EQ 1D NO:A2), and rhoGAP protein (GI
3122 L5EQ [ NO:33). The aligmnents wers produced using the: MEGALIGN program
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{DNASTAR, Madizon WI)

Figures 4A and 4B demonsteats the alignments among nucleic acids encodine human GTPAF
and indicating regions of single mucleotide polymorphisis (SNPg). SNPs are Indicated by (A}, The
alignuenrs were produced using PHRAFP software (Phil Green, University of Waslungion, Seattte WA).

Figures 34, 5B, 5C, 5D, and 5E demonstrate the cheneal and structural siuulazity wmong
tuman, I6833GCET (SEQ 1D MN(x2K); and rat, 701244926H1 (SEQ ID NO:21}, T00930169H2
(SEQ D NO:22), T0157397HI (SEQ TD NO:23), T01274036H1 (SEQ ID NO:24). 700480528 (SEQ
ID WO:25), 73575301 (SEQ ID NO:26), and TO0936061131 (S1Q WD NO27) macleic ackd
scyuenees, produced using PLIRAP suftware (Phit Green, Universily of Washington, Scatlle WA).

DESCRIPTION OF THE INVENTION

It is understond that this invention is not lintited to the particnlar machines, materials and
mcthoxds deseribed. It is also to be understood that the terminology used hersin is for e purpose of
describing particular embodiments oaly and is not intended to fimit the scope of the present imvention
which will be limited only by the appended claims. AS used hereio, the stngulac forms “&,” “an,” and
“the" mclude plural reference unless the contert clearty dictates atherwise. For example, a reference to
“a host ceTF” inclodes a plerality of such host cells known (0 thase skilled i the agt.

Unless defined otheraise, 4T techmical amd scienfific erins osed lerein have (he same meanings
as comaonly understood by one of ordinary skill tn the art to which this invention belongs. ATl
publicalicns mentioned hetemn are eila) for the purposs of describing and disclosing the cell lnes,
protocols, reagents and vectors which are reperted in the putiications and which might be used in
connection with the invention. MNothing hevein is to be copstmed as an admission that the invention is
not entttled to antedate such disclosare by virlue of prior invention,

Definitiong

“(FTPagc-activating protcin® or “GTPAP”, refers to a substantizlly purified protein obrained
from any manvnalian species, including murine, bovine, ovine, porcine, rodent, canios, simav, a0d
preferahly the human specics, and from any source, whether nataral, synthetic, semi-synthetic, or
recombinant, “GTPAPS” relers 1o more than one GTPAP,

“Allered gene expression” at}d “ateredl expression” refers 1o the increase or decrease of gene
expression and the proscnce or abscnce of transcribed messcnger RNA wanscribed ina smnple,

“Biologically active” refers to a protein having swuctural, immunclogical, regulatary, or
ehemical funetions of a raturally occurmring, resombinant or synihietic molecyle, Likewisc,
“immwmslogically active” refers to the capability of the naieral, recombinant, or synihietic GTPAP, ar

of any oligopeptide thereo, to induce a spegilic inuoe response in appropriate animals oc cells and to

JP 2004-500822 A 2004.1.15
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Tind with specific antibodies.

“Complementary™ rafer to the natural hydrogen bonding by base pairing betwesn purines and
pyrimidincs. For example, the sequence A-C-G-T forms Iydrogen bonds with its complements T-G-C-
Aor U-G-C-A. Two single-stranded rolecules may be constdered partially complementary, if only
some 0f the necleatides bond, or corapletely eomplemaentary, if nearly all of the mecleatides bond. The
degree of complementarity between nucleic ackd strands affects the cificiency and stronglh ol tie
hybridization and anplification reactions.

“Derivative” refers 10 the chernical modification of 4 sucleic acid molecile or aming acid
sequeace, Chendeal modifications can inctide replacement of hydrogen by an alkyl, acyl, of anino
group or glveosylation, pegylation, or any similar process tat retaing or enhances biological activity or
lifespan of the malecule or sequence.

“Fragment” refers 1o an eyte clone or any part of a nuclcic actd molecnle that rerains &
uéable, functional characteristic. Useful fragments inctude oligonucleotides which may be used in
hybricization or amplification techuclogies or in regulalion of replication, transcripiion or iranslation,

“Hybridization complex” tefers (o a complex hefween Lwo mecleie geid molesules by virtue ol
the formation of Lydrogen bonds between purines anct pyrimidines.

“Ligand” refers to any malscule, ageni, or compound that will bivd specifically to a
complementary sile on 4 nucleis acid moekecule or protin. Such ligands stabilize or modutate the
activity of nucleie acid moleculss oF profeins of the jnvention and may be compased of &1 1east ane of
the following: inorganic and orgatic sibstances including nncleic acids, proweing, carbohydrates, fats,
and Tipids.

"Maudulates” refers to a chanpe in activity (biclogical, chemical, or Immunclegical) or
lifespran resuiting from specific binding bolween a molecule and cither a nucterc acid molecule or a
protoin.

"Non-conscr vative amino acid substitutions” are thase substitutions that, when made, are
mast Hikely to cffent the propertics of the criginal protein, i, the struchure and cspecially the
function of the protein. For exaenple, the substitution of an acidic or basic amine acid, such as
asparlate or arginipe, for a neufral ammine scid, snch as glycine or alaning tepresents & non-
conservative substitntion. Like wise, "conservarive amino acid substitutions" are those substitutions
that, when imade, least interfere with the propenties of ihe otiginal prain, Le., e structure and
especially the function of the protein i conserved and not significantly changed by such
subistitutons. The substitution of one nebiral aming acid Tor another, such as valise for alanine is 4
conservarive substitntion, as well as the substitution of one acid aming acid for another, such as
aspartate for giutamate.

"MNon-conservatve micleic acid substitution” refers to the substimation of a pyrmidine

JP 2004-500822 A 2004.1.15
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nucleoiide [or a purine nucleotide in 2 nucleic acld molecule. Likewise a "conservaive nucleic acid
subsitiution” refers to the substitation of ong pyrimiding ot ene parines nucleotide for annther, such as
Cfor'lar A tor (.

YINucleic acid moleculs” refers to a nuzleic acid, oligomicleotide, nucleotide, polynucledlide
or any fragimeni thereof. I inay be DNA or RNA of genomic of synthetic orign, doutde-stranded or
single-stranded, and conibined with carbohydrats, Tipids, protein or other matedials to perform 2
particuldr activiby such s wansformation o form a wseful composition steh as a peptide meelzic acld
(PMA). "Oligoaucleotide” is substantially equivalent (o the terms amplinier, prirer, oligomer,
element, targel, and probe #nd is preferably single stranded. The nucleic acid moleculss may be
splice varians of another nucteic acld mulecule.

"Prolein” refers to an aming acid sequence, oligopeptide, peptide. polypopitds or portions
therent wircther naturally oconrning or synthefic.

"Portion”, as used herein, refers to any part of a protein used for anmy purpuse, but especially
for the screaning of & Tbrary of moletules thal specifically pind 1o thal portion, or Tor he production
of antibexties. An exemplary portion is the fiest 40 configuous amino actds of SEQ 1D RO:46.

"Similarity” as applied to polynuclectide sequences, refers to the quantified residue maiches
between al least taro pofynuclentide sequences aligned osing 4 standardized afgorithm. Such an
algorithm may inscet, in a standandized and reproducibls way, gaps in the scouences being compared in
order to optimize alignment betwean two sequences, and therefure achieve a mure meaningful
comparison of the two sequences.

A suire of commonly used and freely available sequence comparison algoriths is provided by
the Nattonal Center for Bictechnology Information (NCRI}, Bethesda MD. BLAST, Basic Local
Alignment Search Tool (Altschul et al. {1990) 5. Mol. Biol. 213:403-410, Altschul (1993) 1. Mol.
Eval. 36:290-3(0)), is available fram NCBI (http/fwww.ncbi.nim nih. gov/BLASTY) and several other
sources. Thoe BLAST software suitc includes varions soguence analysis programs including “blastn”,
that 15 used 10 align a kuown polyrucleotide seqnence with other polynuclootide sequences from a
varicty of databascs. Also availablc is 2 tool called “BLAST 2 sequences” that is used for dircot
painwise comparison of Iwoe nucleotide sequences. “BLAST 2 sequences” can be aceessed and vsed
interactively at http:/www ncli nim. ogh, gov/gorfi)2 hinll. The “BLAST 2 sequences™ tool can ha
usegd for both blasin and blasip. BLAST promams are commonly used with gap and othier paramelers
seb o defan®t settings. For example, o coutpare two nucleolide sequences, one may wse Blasn with the
“BLAST 2 Ssquences” tool Version 2.0.9 (May-07-1999} set at default parameters. Such default
parameters may be, for example: Marrix: BLOSUMG2; Reward for march: 1; Penalty for mismaich: -
2; Open Gap: 3 and Extension Gap: 2 pengliies; Gap x drop-offe 50, Expect: 10; Word Size: 11; and

Filrer: on.
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Similarity may be measured over the length of un entire defined sequence, for example, as
defined by a particular SEQ) ID mamber, or may he measured over & shorter length, for exmuple, over
i Tength of & fragment takew from & larger, defined semence, for instance, a frapment of at leagt 20,
at least 30, at least 40, af fzast 30, at least 70, at east 100, or at keast 200 contiguons nucleotdes.
Such lengths are. examplary oniy, and jt s undsestond that any fragment length supported by the
Sequences shown herein, i the tables, figures, or Sequence Listing, tiay be used to deseribe a length
aver which percentage identity uiny be meagured.

“Sample” is vsed berein in ils broadest sense, A sample containiog polynuclentides,
polypeptides, antibodiss and the like may cemprise a bodily (uid; 4 soluble fraction of & cell
preparation, or media it which cells were grown; a chromosame, sn oeganelle, of membrans isolated or
extracted from a cell: genotic DNA, RNA, or eDNA in solution or baund to 2 substrate; 2 cell; a
tissne; a tissue print: a fingerpring, skin or hatr: and the like.

“Specific hinding” or “specifically binding” refers to the interaction between two molecules. In
the case of a potynucleotide, specific binding may involve hydrogen bonding between sensa and
antisense strands or berween one stand and a protein which affects its replication or transeription,
intercalation of a wolecule or compound into the major or minor groove of the DNA molecule, or
interaciion with af Jeast one inglecule which functions as a trunseription factor, enhancer, TEQTESSOL,
and the like. [u the cage of a polypeplide, specific binding may involve inferactions with
pelynucleotides, as described above or with molecules ar compennds such as agonists, antibodies,
antagonists, ang the like. Specific binding i depentfent upon the presence of sizuciural features that
allow appropriate chenical or malecular Inecactions between molecules.

"Single Nucleotide Polyranrphism”, or SINP, refers to a single nuclentide alteration in a
pulynuclentide that veeurs as 2 result of 4 substitution, Insertior or deletion, The substitution may be
congervative or norrcouservative, us defined above, and may or may not result in a chenge in an
enceded anina acid residoe. Such changes way predispose ar indivicual 1o 2 specific diveass or
comdition.

“Substantially purified” cefers to pecleic add molecules o proteins thal are romoved frow, teio
naural eavironment and dre isulated o scparated, and are at least about 6% free, proferably 2bovt
75% free, and most preferably about 90% frez, from other components with which they arc naturaily
associated.

“Substrate” refers to any rigid or semi-rigid support to which nucleic acid melecules or
profeing are bound and inclutes newmbranes, fillers, chips, stides, wafers, fbers, magoetic or
nonwagnetic beads, gels, capillaries or cther tubing, plates, polymers, and microparticles with a variety

of surface forms including wells, trenches. ping, channels and pores.
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“Varlant” refers 1o nucleic acid molecules that are vaviants of 2 mucleic acid moleculs that
encedes GTPAT, or to the proteins encoded by these inclecules. Such variants may be delermined by
BLAST score, wherein (e score is at Teast 100, and most prefegably al least 400,

THE INVENFION

The invenlion is based on (he discovery of new mammealian nucleic acid molecules that encode
GTPAPs and mcleic acid mwolecule variints thereof, and on the use of the nucleic acid molecules, or
[ragments thereof, and profein, or portions thercof, as compositions 1 the characterizatinn, diagnosis,
treatment, or prevention of conditions such as cell stgnaling, ez, and ccll profiferative disorders,
particularly colon cancer.

Mucleic acids encuding GTPAPY of the present inveniion were first ideniilted i Incyte Clone
30RE338HT Jrom the utering tissue Hbrary UTRSNORU] using a computer scarch for amino acid
sequence aligninents. A consensus sequence, SEQ D NO:28, was derived from Incyie Clones
YOBAGSRZISEQ [D NO:T (COLNNCTOD), 957130RGSEQ (1> NO:2 (KIDNNOTOS),
15380G28HT;SEQ [0 NO:3 (DUCDNOTO), 2031247F6;8EQ ID NOw4 (COLNTUTIS),
I06ESIRHTSEQ [D NO:5 (UTRSNOROT), 3532286T6;8EQ ID NCG:6 (KIDNNOT2S), and
1301320F8,5EQ [D NO:7.

Nucleic acid molecules encading the bmmanr GTFase-activating protein and rueleic acid
molecnle variants of the present inventicn were identified vy comparing nucleic acid sequences
encnding GTHAPT and (FIPAP2 of the present inventinn willt nuclele acid sequences in (he LIFESEQ
and ZCOSEQ databases {Ineyte Phazmacenticals, Palo Alte CA).

[n one einbidiment, e iuvention encompasses a polypeptide comprising (he armino ecid
sequence of $EQ D NG:30. as shown inFigures 1A, 1B, 1C, LD, and 1E. GTPAP1 15433 amino
achds in length and has a potential N-tinked glycosylation sire at N338. Potential protoin kinase
phosphorylation sites are found for casein kinse IT at $169, T239, T292, $309, and 5382, for protein
kinase C at §129, T239, and 5297, and for tyrosing Kinase at Y60, Y101, and Y315, BLIMPS_PFAM
analysts identiticd an RHGS GPase-acitvator profuin signaturs from aming acid residues 13260
thrqugh P276. BLIMPS_PRODOM identitied two protein G TPase-activalor domains from P210
through A235 and from L3140 through L3530, BLAST_FRODOM aralysis also identified homwlogy to
an RHGS RhoGAP protein from L8 throngh S16% with a prohability score of p=4.3%, and to a P50-
RhoGAP from T175 through P357 with a probability score of p=7.9°%,

In another embodiment, the invention encompasses a palypeptide comprising the amine acid
scyuence of SEQ I NO:31, a4 shown o 24, 2B, 2C, 2D, and ZE. GTRPAPZ is also 433 aming acids
i length and shares the sane glycosylation sites, phesphorylation siles, molils ani signature sequences
as GTPAPT.

JP 2004-500822 A 2004.1.15
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Az shown in Figures 34, 3B, 30, and 3D, GTPAT1 shares sequence homology with GTPAPZ
{Incyre ID 404424, 53:SEQ ID NO:31). o partia] amino acid sequence of human RhoGAP protein 8 (GF
S5T21R5:8EQ TD NO:32), and buman RhoGAT protein (1 312212 (SEQ D NO:33). Tn particutar,
GTRAPT and GTPAP? share 95.8% identify, differing in ouly one amino acid residue at position 302
In which an arginine residue in GTPAP2 is substituted for a glycine residuc at thet position in
{TPAPL, This substitution results fiom a SNP in fhe codon Ior the amine aeid at that postion (sec
polynucleolide alignmets inigures 44 and 48 described below). GTPAPT igidentical 10 GI
6572145 from residues Y101 irongh 1433 of GTPAP], however GTPAP] contains an :u;ldiﬁcmn] 100
aming acid residues on the N-eominus of the protein, GTPAP] also shares 49,.2% identity with GT
312212, The four proteins sharc a proline-rich region from about aning acid residue P176 thoough
P189 of GTPAPI. the SH3 domain-binding site. The four proteins also shere substantsl howology in
the C-terntinal region containing ths Rho GAP dortain. In particular, the ten arginine residucs
assaciaied with the calalytic activity in (GAP proleins contained i the sequence FZ31RRS of
GTPAP], are conserved in all four proteins. 15 {s also noteworthy that the single 2ming acld change at
pasition 302 batween GTPAPT (glycing) and GTPAP2 (arginine) is & non-congervitive change that
oecurs in the Rho G AT domain of the protein.

Fimres 4.4 and 4% show the alipnments hetween the polynucleotides enciding GTPAP]
{306853SEQ 1T NO:2R) and GTPAPZ (404424 5850 1D NO:29), and Incyte cIDNA clomes (rom
which these sequences were derived. In puzticular, the aligmments encompass regions in which single
nucleotids pelymorphism (SNP) chinges are found between the two lult length polynuclectides. These
NPy are idercified by (A) in Fizures 44 and 4B. The ¢cDINA. clunes encompassing these regions {and
their associated libraries) are; 908443R2Z; SEQ IR NO1 (COLNNOTOR), 857130R6; SEQ ID NO:2
(KIDNNOTSS), 1580628H1; SEQ 1D NO:3 (DUODNOTDL), 2631247F6; SEQ ID K04
(COLNTUTIS), 1301520F6; SEQ [D NO:7 (BRETNCOT(7), 2465422F6; SEQ ID NO:§
(THYRNOTOH), 957130X313V1; SEQ ID N (KIDNNOTOR), 158034511 ; S1EQ 1D NO: 10
(DLUOONOTOTY, 1891457H1; SEQ ID NO:11 (BLADTUTO, 464965711 51iQ 112 NO:12
[PROSTUTOH), 4002758H1; SEQ 1D NO:13 (HNTZAZSHT), 957130R1; SEQ 1D NO:14
(KIDNNOTOS), 2624365T6.comp; SEQ 1D NO:15 (KERANOTOZ), 2044444H7; SEQ D K016
(HIPONONOZ), 341688376, SEQ ID NOIT (PTHYNOTO), 1301520T6.comp; SEQ I NO18
(BESTNGTOT, 1301520R1; SEQ ID NO:19 (BRSTNOTOT), and [422635X305D1.comp; SEQ ID
NC: 20 {(RIDNNOTOY). Fignre 44 demonsitates 4 SNP af nuckectide position 662 showing a non-
copservative change from T to A in GTPAPZ relative 10 GTAPL. This change is supported by Z of 6
clonas containing T in this pesition, and 4 of 6 clopes containing A in this position. Figurs 4B
desnonsteates SMPs at positons 1013 and 1020, The SNP al posilion 1073 shows a coaservative
chapgs of I to © in GTPAP2 and is supported by 2 of 12 ¢lones containing a C in this position

10
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compared with 10 of 12 clones containing a T in this position. The SXP at position 1020 shows a
non-conservative change of G to C in GTPAPZ and is also supparted by 2 of 12 clones comtaining a €
in this position compared with 7 of 12 clones contrining 3 in this position. The SNPs at positions
1013 and 1020 are pacticularty significant because they are relatively rare, being fourd in only 212
ar 17% of the identifiable clones encompassing (his region, and because the SWNP gl position 1020
accurs inthe 5° position. of the codan for an encoded amiog acid residue, resulting jn a non-
cangervative chanpe from glyeing to arginine tn GTPAFZ, The change al position 1020 hag pofential
consequences on the catelytic actvity of the cncoded protein which is located in this region of the
profein.

Additanal mcleic acid molecules encoding the mammalian GAP protein of the present
invention were identificd by uging BLAST or BLASTZ (Altschal ef ai. {1997) Nueleic Arids Res.
25:3358-3407) against the ZOOSECQ) database (Ineyte Piarmaconticals, Palo Alto CA) to align rat,
mous'c, and monkey clones with the human Rho GAF protein encoding nucleic acid molecules (SEG D
WIS and SEQ 1D N(:29). Figures 5A, 5B, 50, 50, and 5E show the aligntnents halween SEQ ID
NO:2K and non-hama varants of (his sequence [rom rat. Ihe following clones, $EQ 1D NOs:, (and
their lihraries) were Ideutitied by a BLAST score ot ar least 100 reladve (0 the human seguence, SEQ
D 1NO:28: 701 244926HT; SEQ 1D NO:21 (RALINOHG2), 700950169H2; SEQ ID NO:22
(RASPMNONOZ), 701575974H1; SEQ 1D NO:23 (RALITXT2S5), HM27HAEGH]; SEG ID NO24
{RABFNONOZ2), 700450528H1; SEQ [D NO:25 (RALINONOSj, 700935753H1; SEQ D NO:26
{RALINONO3), and 700836061 H1; SEQ 1D NO2T (RALIMNONGD).

The nucleie acid sequences, SEQ 10 NOs:1-29 may he nsed in hybricization and amplification
techuologies w idealify and distinguish amang SEQ ID MOs:28 and 29 and sintlir molecnles io &
sample. “The molecles may be nsed to nimic hunan canditions, diseases, or disorders, produce
transpenic antmal models for ibese conthlions, or to meilor animal loxicolagy sludies, Cimeal Fals,
ani sebject/patient treaiment profiles.

HNorthern analysis shows the expression of GTPAP in varions tissuss, at least 68 % of whicl:
are associated with cancer, 32% of which are associated with inflammation and the imnune respnﬁse,
and 18% of which are associated with cell proliferative conditions. Of particular note is the cRpression
of G'TPAP in gasrointestinal fissues {23%) includiog colon cancer,

Palymecleotides encoding GTPAP were mapped 10 a vegion of chromosome 22 containimg
genes associated with colon cancer. Using the public dornain seqnence tagged sites D22851171 and
DD22592 previously found to define a region of chromosome 22 associated with colon cancer,
polynuclentide soquences encoding GTPAI were aligned by BLAST2 analysis with genomic DA
within this region and matches foundd containing a minimun, of $8% ideatily over al east 100 base

pairs.

JP 2004-500822 A 2004.1.15
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The DNA human seyuence eocoding the partial aning acid sequence for Rhw GAP protein GI
6372185 was recently discovered to be Incalized (o the reginn of clromoseme 22 conlaining genes
assnciated with colon cancer. Rho GAP proteing are potential tumar suppressors by virtae of their roje.
ay sepative cepulalors or suppressars of Rho GT1Pase madalated signaling processes in nocmal vefls.
Characierization and Use of the Inventivn
COMA Mibrasies .

In & particnlar embodiment disclesed herein, mRNA was isclated from roamoalian cells and tissues
using metkods that are well known (o those skilled in the att and used fo prepare the cDNA libraries. The
Incyte clones listed above were isclated from marmnalian cDNA libraries. At least onc libraty preparation
representative of the invention is described in the EXAMYPLES below. The consensus Imarmmalian ssyuences
wore chemically and/or elecironically assemblod from fragmenss including Incyte clones and extension
andior shatgun sequesces nsing compiter programs such as PHRAP (Ureen, supra), GELVIEW Fragmoent
Assambly system (Genetics Computer Group, Madison W), and AUTOASSEMBLER application (PE
Bivsysteng, Foster City CA). Tlomes, extension and/or shotgun sequences are efectronically assembled into
clusters and/or master clusters.

Sequencing

Methods for sequencing nucleic acids are well known in the arc and may be used to praciice any of
the embodiments of the invention. These mothods employ enzymes such as the Klenow fragment of DINA
polymerzse I, SEQUENASE, Taq DNA polymierase and thermostable T7 DNA polywerase (Amersham
Pharmacia Biotech, Piscataway MNJ), or combinations of polyrnerases and proofreading exohuclanses such as
those found in the ELONGASE amplification systoia (Life Technologies, Gaithersburg MD). Preferably,
sequence preparation is automated with machines such as the HYDR A microdispenser (Raobbins Sclentific,
Sunnyvale CA}, MICROLAR 2200 systern (Harnilton, Reno NV}, and the DNA ENGINE thermal cycler
(PTC200; MJ Research, Watertown MA). Machines used for sequencing incinde the ABT PRISM 30,
377 or 373 DNA seyuencing sysiems (PE Biosystens), the MEGABACE 1000 DNA sequencing system
(Amersham Pharmacia Biotech), und the like. The sequences may be unalysed using a vartely of algorithms
which are well knowm in the art and descrsbed in Ausobel ot al. (1997; Bhort Pridoenls in Mdlecular Biolosy,
John Wiley & Soms, New York NY, unit 7.7) and Meyers (1993; Mclecular Biclogy and Biotechnology,
Wiley VCH, New Yark NY, pp. 856-833).

Shoigun sequencing is used (o generate morg sequence: from cloned ingerts dertved from multiple
souTees, Shatgun ssyuencing methads are well known in the art and wse thermostable DNA polymerases,
heat-labile DNA polymerases, and primers chosen from representative regions flanking the nucleis acid
mfecnles of interest, Incomplete assembled sequences are inspected for ideatity vsing various algorithnis or
programs such as CONSED (Gordon (1998} Genome Res. §:195-202) which are well known in the art.

JP 2004-500822 A 2004.1.15
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Contawining sequences jocluding vector or chimeric sequences or deleted segnences cain he remeoved of

restored, respectively, organizing the incomplets assernbled sequences into Ninished sequences.

Extension of 8 Mucleic Acid Sequence
The sequences of the invention may be extended using varions PCR-based methods known in {he art.
For exumple, the X1-FCR kit (PE Biosystems), nesizd primers, and conmmercially aveilable cDNA or
genciic DA Gbraies may be used o extend the nucleic acid sequence. Far all PCR-based methods,
primcrs may e designed using comanercially available software, such as 21.1GO 4.06 primer analysis
sofrware (Matonal Bicscietces, Plymcuth MIN) (3 be about 22 10 30 nocleofides in leogth, to have a GC
conteni, of aboul 30% or more, and (o anneal to a (aget molecate at temperatures from about 55°C to about
6%°C. When extending a sequence 10 recover regulutory elements, it iy preferable 10 use genomic, rather
than cDNA libraries.
USE OF THE MAMMALIAN NUCLEIC ACID MOLECULE
Hybridization
The maminatian nucicic acid molecule and fragnents thereof can be used in hybridization
technologics (v various purposes. A probe may be designed or decived from unique regions such as the 5°
regulatory region or from a conserved motit such a8 the GEPase-activating protein signatitre: and used in

protoenls @ identily naturally oceurring molecules encoding the inamnalian protein, allelic variants, or

related raolecules. The probe may be DNA ar RNA, is usuaily single stranded and should have at [cast 0%

feduence identity r any of the nuclels acil sequences. The probe mey Comprise at least 16 contiguous

nucleatides of a nucteic acid molecule. Hybridization probes may be praduced using oligolabeling, nick
translation, end-labating, or PCR amplification in the presence ol labeled mucleatide. A vector conlaining
the nucleic acid molesnta or a fragmenl ihereof may be used W produce a0 mRNA proba in viteo by addition
of an RN A polymerase and labeled nucleotides. These procedures may be conducted wsing conupercially
available kits such as thuse provided by Amersham Pharmacia Biotech,

The stringency of hybridization is deterrtinacd by $+C content of the prebe, sall concentration, and
temperature. In particolar, sttingency can be increased by reducing the coucemration of salt of ralsing the
hybridization lemperature. In sohwtions used for some membrans based hybridizatians, addittom of an
ovganic solveat such as Tormanmide allows the resclion [ goeat al 4 Tower lemperatee. Hybridization can
be performed al low stringeacy with bullers, such as 5xSSC with 1% sodium dodecyl sulfate (SD3) at 607
<, which permits the formation of a hybridization complex between nucleic acid sequences that contain sGme
mismatches. Subscquent washes are performed at higher stringency with buffees such as 0.2x83C with
0.1% SD§ at either 45° C (medium stringeney) or 68" C (high stringeucy). At high stringency, hybridization
complexes will remain stable only where the pucleic acid molecules ave completely complementary. In some

membrans-based hybridizations, prefesably 33% or most preferably 509, formanride can be added 1 the

JP 2004-500822 A 2004.1.15
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hybridization solution to reduce the icmperamee ar witch hybridization is perforreed, and background

signals can be reduccd by the use of other defergants such as Satkosyl or Txiton X-100 (Sigma Aldrich, St.
Laouis MO) and a hlacking agent such as denaturcd salmon sperm DNA. - Sclection of components and
conditions fon hybridization are wel] krown to those skilled in the art and arc reviewed In Ausubel (suga)
and Sambrook gf gl. (1989) Molecular Clonine, A Laboratory Mamial, Cold Spring Harbor Press, Plaimiew
NY.

Microarrays may be prepared and analyzed using wethuds known in the art, Oligonucleotides mgy
be used as either probes or targe!s in a microarray. The micrearray can be used to monitor the expression
level of Jarge numbers of genes simultanecusly and to identify genetic vatiants, mutatdons, and single
nucleatide polymorphismes. Such informaticn may be used to detcrming geac tunction; to undarstand the
genetic hasis of 2 eondition, discase, or disorder; to diagnose a eondition, discase, ar disarger; and to develop

and onitor the activities of therapentic agents. (Ses, e.g.. Brennan {1993) 1ISPN 5,474,796, Schena

el al. (1996) Proc. Nall. Acad. Sai. 93:10614-10619; Baldeschwedler el al. (1993) PCT applicalion
WO95/251116; Shalon et al. (1993) PCT application WOY5/35505; Heller ef al. {1997} Proc. Natl. Acad.
Sel 94:2150-2155; and Hellor & 2. (1847) USPN 3,605,662}

Hybridization probes are also useful in mapping the naturally accurring genowic sequence. The
probes may be hybridized to: 1) a panienlar chromosome, 2) a specific region of a ¢hromosome, 1)
artificial chromosome construstions such as human artificiat chromosomes (HAC), veast artificial
chroinosomes (Y AC), bacterial artificial chramoesomes (BAC)Y, bacterial P1 construelions, of single
chromosomes, of CDNA, lfbraries made from any of these sources.
Expression

Anuititede of nocleic acid melecules encoding GTPAP may be cloned into a vector and used 1o
express the profein, of p'nm'ons thereof, in host cells. The nucleie acid sequence can be engiveered by sech
methods a5 DNA shuffiing (Stemaner and Cramert (1996) USPN $,830,721) and site-directed nimtagenesis to
create new restriction sites, alter glycosylation patterns, change cadon preference to increase expression in a
panicular host, produce splice variants, extend hail-lite, and the like, The expression vector may conlain
trapseriptional and ranslational control clements (promaters, enhancers, specific inifiation signals, and
polyadenylated 3° sequence) from vazious sources that have been selectad for their efficiancy in'a partcular

host, The weeter, nucleie acid molecnle, and regulatory clements are cotmbined nsing in vitro recombinant

DNA techniques, synihciic lechniques, andfor in vivo genelic recombination lechnigues well known in the art
and degeribedl in Sambrook (supra, ¢h, 4, 8, 16 ant 17),

A variety ol Liost systems may be transformed with an expression vector. Thess inciude, but are not
limited to, bacteria transformed with recombyinant bacteriophage, plasmid, or eosmid DNA expression

vertors; yeast transformed with yeast cxpression vectors, insect cell systems transformed with bacolovirus

JP
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cxpression vectors; plant cell systems transformed with expression vectors containing viral amdfor boclerial
clements, of animal cell systems (Ausubel supra, unit 16). For exampiles, an adenovirus
transcripion/transtation complex may be utilized in manmalian cells. After sequences are Hgated inko the
E1 or E3 regfon of the viral genome, the Lfective vinus s used to twansform and express the profein in host
cells. "The Rous sarcoma virus cnhizncer or SV40 or EBV-based vectors ey also be used For high-levil
pratein expression.

Routine cloning, subcloning, and propagation of nacleic acid sequences can be achieved using the
roulifictional PELUESCRIPT vector (Stratagene, La lolla CA) or PSPORT? plasiid (Life
Tecimologices]. Introduction of i micleic acid sequence into the nultiple cloning site of these vectors disnipts
the lncZ gene and allows colorimetric screening for transformed bacteria. Tn addition, these vectors may be
useful for in vitro transcription, didecxy scquencing, single srand rescue with helper phage, and creation of
nested deletions in the clomed sequence,

For lamg ierm production of recombinant proteins, the veetor can be stably transtonined info cell
Tlines along with a selectable ar visible marker gene on the same v on a separate vector, Atter
travstoration, cells are allowed to grow lor about 1 1o 2 days in enciched media and then are traosfecrad 1o
sclcetive media. Scloctable mackers, antimetahodite, antibintic, or berbicide resistince gencs, confer
resistance to the relevant gelective agenr and allow growth and recovery of celly thu sneeessfully eapress the
infradaced seyquences. Resistant elones identifes) either by survivad on selective media or by the expression
of visible juarkers, such as antbiocyanins, green fluorescent protein (GFP), B slucuronidase, luciferase, and
the like. tay be propagaied using cutturs rechniques. Visible markers arz also ysed 1o quantify the amount
of protein expressed by the intrluced genes. Verification that the host cell contains the desired manmalizg
mucleic acid malecule is based on DNA-DMA or DMA-RNA hybridizations or PCR awplification
techniqaes

The host cell may be chosen for its ability to modify 2 recombinant protein in a desired fashion.
Such wodifieaions inclnds acetylation, carbaxylation. glycosylation, phosphorylation, lipidarion, acylation
and the like. Post-translalional processing thal cleaves a “prepra” form may also be used 10 specify pratci
Largeling, lolding, and/or activily. Dilizrent ast cells available feamn fhe ATCC (Matassas M) which
bive specific cellular machinery and characteristic mechanismns for post-translational activilies may e
chisen to easure the correct modification and processing of the recombinant protein.

Recovery of Protgins fiom Celt Culiure

Heteralogons moietics enginearad into 2 veetor for ease of purification inchade glutathione S-
ransterase (GST), calmodulin binding peptide (CAP), 6-His, FLAG, MYC, and the like, GST, CBP, and 6-
Lis arc purified using commercially available affinity matrices such as inmobilizod glotathions, calmodulin,

and metal-chefate resing, respeciively. FLAG apd MYC are purified using commercially available
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wmonoclonal and polyclonal antibodies. A protelytic cleavage site nay be located between the desived
pratein sequence and the heterologous moicty for ease of separation following purtfication. Methods for
reconibinant protein expression and perification are discussed in Ausubel (Supra, unit 16) and are
commearcially availuble.
Chemical Synihesis of Peptides

Proteing or portions thereof may be produced not onty by recombinant methiods, tut also by using
chernical methods well known in the art. Solid phase peptide synthasis may he carried cut in 2 batchwise or
cantinugus flow process which sequentfally adds c-amina- and side chalo-protected aminog acid residucs to
an insoluble polymeric support viz 2 linker groupy, A Tinker group such as methylamine-derivatized
polyetylens glycol is anached to poly(styrene-co-divinylbenzene) to form the support resin,. The aming acid
residues are M-g-protected by acid labile Boe (t-bufyloxycarbonyl) or base-labilec Fmoe
(S-flucrenylmethoxycarbonyl). The carboxyl group of the protected amino avid 15 covpled (b the amine of
the linker proup to anchar the residue 1o the solid phase support resin, Triftuoroacetic acid or piperidine arc
used Lo remove the protecting, group in the case of Boc of Fmac, respectively. Each additional amino acid is
added to the anchored residuc using a coupling agent of pro-activated amine acid derfvative, and the resin is
washed. The fall kenpth peptide is synthesized by sequential deprotection, coupling of devivitized amino
acids, and washing with dichloromethane andfor N, N-dimethylformamide. The peptide is cleaved between
the peptide carboxy terminus and the linker group to yield a peptide ackd! or amide. (Novabicchem 1997/38
Catalog and Peptide Synihesis Handbook, San idiego CA pp. S1-820). Autamated sytrbesis (ndy alko be
carried out on achines sueh as the ABT 431A peptide synthesizer (PE Biosystoms). A protein o portion
thereof miy be substantially porified by preparative high performance liguid chromaropraphy and its
compasition confirmed by amino acid analysis or by sequeacing (Craigldon {1984) Proteing, Structures and
Molecular Froperties, WH Freeman, New York NY).
Preparation and Screening of Antjbodies

Varioas hosts including goats, rabbits, rats, mice, umans, gnd others may be immuonized by
injecticar with GTPAP or any portion thereof, Adjuvasrs such as Frennd’s, miteral gels, and surface active
substances such as Iysolecithin, pluronic polydls, prlyanians, peptides, ofl enwlsions, keyhols Jimpet
hemacyanin (KLH}, and dinitrophencl may be used 10 increase iopmnclopieal respense, The oligopeptids,
peplide, o portion of protein used to induce antibodies shoutd consist of al lzast aboul five wmioe acids,
more preferably ten aming acids, which gre identical 1 a portion of the nymrat protein, Oligopeptides may
be fosed with proteins such as KUH in arder to produce the chineric melecule.

Maonoclonal antibodies may boe prepared using any technique that provides tor the production of
antjhodies by contintons cell Hoes in culture. These include, but are not limited (o, te hybridoms technique,

ihe human B-cell hybridoma 1echuigue, and the ERV-hybridoma techoique. (See, e.p., Kohler & al. (1975)
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Narure 256:4935-497; Korbor ¢ al. (1#83) ). Immwmnol. dethods §1:31-42; Cote et 21, (1923) Proc. Natl.
Acad. Sci. #0:2026-2030; and Cole ¢f ai. (1984 Mol. Cell. Biol. 62:109-120.}

Alfternatively, techniques described for the production of single chain antibodies way be adapted,
uzing methods knpram in the art, 10 produce epitope spacific single chair datibodies, Anlibody fragments
which conlain specific binding sites for epitopes of the inammalian protein may alse be generaled. For
exawmple, such fragments inclade, but are not limited to, F{ab’)2 frugments produces by pepsin digestion of
the antibody molceule and Fab fragmients generated by reducing the disullde bridges of the Flab)2
fragments. Alternatively, Fab expression librarics may be constructed 1o allow rapid and easy identification
of monoclonal Fab fragiwents with the desired specificity {Fluse gt 4. (1989) Science 246:1275-12813.

The mammatian proev oi a portion thereof may be used in scrooning assays of phagewid or B-
lymphocyte intounogiobalin libraries o ideotily antiboddies evving (e dogired specificity, Nunerous
profocals for competitive binding or iJummo:ls.says using either polyclonal or monocional antibodies with
established specificities arc well Jowswn inthe art. Such immuncassays Lypicaliy involve the imeasurement af
complex formation belwesn the protein and its specific antibody. A lwo-site, monoclomal-haser]
jmmunoassay utilizing monoclonal antibodies reactive to two non-interfering epitopes is preferred, but a
competitive binding assay may also be employed (Ponnd {1998} Immunochemieal Protocols, Humana Press,
Totowa NI,

Labeling of Molecudes for Assay

A wide varicty of labals and ennjugation techniques are known by those skilled in the art and may be
wsed o varions nucleic acid, wutino acid, and andbody assays. Syntisis of labeled molecules may be
achicved using Promega (Madison WI) or Armershan Pharmacia Bioteoh kits for jncorporatiog of a Jabeled
mucleotido such a5 “P-aC112, Cv3-dCTP or CyS-dCTP or amino ackd such as **5-methionine., Nucleatides
and aming acids may be directly labeled with a variety of substances inchuding fluorascant,
chemiluminescent, or chiromagenic apes, and the like, by cheanical eanjugation to smines, thiols and other
groups present in the mokeceles using reagents such as BIODIFY or FITC (Malscular Probes, Eugene OR)
DIAGNOSTICE

The nucleic acid molecules, fragmeits, cligonucleotides, complementary RNA and DNA moleuules,
and PN As may be used to detect and quantfy altered gene expression, absence/presence vs. excess,
expression of mRNAs or 1o ronitor mRMNA levels during therapeutic intervention. Conditions, diseases of
disorcers associate] wiih aliered] expression inchude a c2)l proliferative disarder such as actinic keratosis,
arterioselarosiy, atherosclervais, bursitis, cirmhosis, hepalitis, mixed conuective tisswe disease (MCIT),
psoriasis, primary thrombocythemia, and cancers including adenocarcinoma, leukemia, lymphoma,
melaoma, myslomy, sircoma, tetafocarcirama, and, in particelar, cancer of the colon; an iinmune

disorder such as inflarmemation, actinic ketafosis, acquired imnmnadeficiency syndrome (A1DS), Addison's
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disease, adull respiratory distess syndrone, allergies, apemia, asthma, autoitmnune thyroiditis, bronchiis,
bursitis, cholecystitis, cirrhosis, contact dermatitis, Crohut’s disease, diabetes mellitus, cmphysema, gout,
Graves' disease, hepatitis, hypereasinophilia, fritable bowel syndrome, mudiiple sclerasis, myasthenta
gravis, myoccardial or pericardiad infammalion, oslevarthritis, osteoporasis, pancreatitis, theumatoid
arthritis, scleraderina, and wlcerative colitis; and a cell signaling disorder including endocrine disorders
such as disorders of the hypothalatons and pitoitary resulting fram lesions suck as primary bealn tumors,
adenomas, hypophysectomy, aneurysns, vaseular malformations, thrambosis, and cemplications due to
head trawma; disorders assaciated with hyperpituitansm including acromegaly, giantism, and syndeome of
inappropriate antdiuretic bormone (ADH) sewrction (STADH); disorders associated with hypothyreidism
including goiter, myxedema, acure thyroiditis asseciated with bacterial infsction; and disorders asseciated
with byperparathyroidism ingluding Conn disease {chronic hypercalemia), The diagnostic assay may use
hyhridization or amplification iechinalogy o compace gene expression in o bidlogical sample from o patient
o standard sawples in order o detest allered gene expression. Quaditative o quaniitative methods for tis
comparisen are well known, in the art.

For exapls, the nocleic acid moleculs Or probe may be labeled by standard methods and added to a
biological sample from & pationt nader conditions for the formation of hybridization complexcs. After an
incubation perind, the sanple i washed and the amount of latel (or signal) assoctated with hybridizanion
coniplexes, ig quantified and conipared with a standard valoe. 1f the araeot of Tabel in the patient sample i§
significantly altered in comparison to the standard valos, then the presence of the associated condition,
discasc or disorder is mdicated.

In order to provide a hasig for the diagnosie of 2 condition, diseage or digonler aggociated with gene
expression, & norraal or standard expression profile is establisbed. This may be rccomplished by combining
4 hirlogical sample taken from normal subjects, either antaral or hwnan, with a probe ander conditions for
Lrybridization or amplification. Standard hybridization may be quantified by comparing the values oblained
using noral sotects witls values from an expeciment in which 4 kpown amownt of 2 substantially pucified
target seyuence is used. Standard valoes obtained in this manner may be conpared with valnes ohtained
from sanrples from. patients who are sympromstic for a particalar condifion, discase, or disorder. Deviation
from standard values toward those agseciated with a particular condition is used to diagnose that coudition.

Such assays nuay lso be nsed to evaluate the efficacy of a pasticular therapeutic wearment. regimen
in animal siudics and in clinical trig] or W monitor the reateent of an individual patient. Once he presence
of a condition is established and a reatment: protocol s initiated, dingnostic assays may be repeated ofL &
reguiar basis 1o determine if the level of expression Jn the patient beging to approximate tat which is
obscrved in 2 normal subject. The results obtaied from successive assays may be used to show the etficacy
of treattent aver a perind ranging from several days o monihs.

Imunclorizal Methods
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Tretection and quantification of a protein using esther specific polyelonal or monnelonal antibodics
are known i the arl. Examples of such techniques include enzyme-linked imnwnosorbent assays (ELIS As),
radtoimmunoassays (RIAs), and Muorescence activated odll sorting (FACS). A two-site, monaclonal-based
inurungassay ulilizing inopoclona antibodics resctive ko two non-interfeting epitopes is preferred, el a
canpetitive binling assay imay be employed (Coligan el al. (1997} Currerd Proteeols in Tomunclogy, Wiley-
Dmterscience, New York MNY; Pound, supra).

THERAPEUTICS

Chemical and structural sinwlarity, ¢.4., in the context of sequences and motifs, exists belween
regions of GTPAP and GAP proteins, In addifion, the expression of GTPAP is closcly associnied with
cell protiferation, perticuludy coton cancer, and with inflanmation and the immune 1esponse. Therefare,

(I'PAP appears 10 play a rale in cell signaling, i

ane, angd ¢el praliferative disorders, parijeaiarly colon
cancer. 1n the treatmient of canditions associated swith increased cxpression or activity, it iz desirable to
decrease expression or protein activity, I the neamient of conditions azsociated with decreased expression
o activily, it is desirable (0 inorease expression or protein activity,

In one embodizient, the manmalian protein or a porlion ar derivative (bereal may be adninistered to
4 subject to treat or prevent a condition assoctaled with allered expression or activity of the inammalian
protein, Exawples of such conditions include, but are pot Limited to, a cell proliferilive disorder such as
aclinic kerubosis, aneriosclerosis, atherosclerosis, bursitis, cicrhosis, hepatitis, mixed connective tssue
discase (MCT12}, psoriasis, pamary thromboeythemia, and cancers including adenocarcinoma, fcukenuia,
Lymphoma, melangina, mycloma, sarcona, feratocarcinoma, and, in parficular, eaneer of the colon; an
immune disorder such &s inflammation, sctinic keratosis. acquired imnumodeficiency syadrome (AIDS),
Addfson’s disease, adult respiratory distress syndrome, sllergies, anemia, asthma, autotnmune thyroidilis,
bronchilis, bursitis, cholecystitis, cierhosis, contact Jenmatitis, Crohn's disease, diabeles meliitus,
emphysema, goul, Graves® disease, hepalitis, hypereosinopiitia, irritable bowel syndrome, multiple
sclerosis, myasthenia gravis, myocardial or pericardial inflamimation, osteoarthritis, osteoporosis,
pancreatitis, rheumatoid arthritis, scleroderma, and ukeerative colitis: end 2 cell signaling disorder
including endocrine disorders such ag disorders of the hypothalamus smd pituitary resnlting from lesions
such as primary brain wmors, sdenoiag, ypophyseclonty, aneurysins, vascalar talformations,
thromnbeosis, and complications due (o heact trauma; disorders sssocialed with hyperpituitanism including
acromegaty, giantism, and syndrone of inappropniate antidiuretic hormone {ADH) scoretion (SLADH):
disorders associated with hypothyraidisn including goiter, myxedema, acule thyroiditis assaciated with
bacterial inteetion; and disorders associated with hyperparathyreidism incloding Conn disoase (chromic
hypercalemia).

In another embodiment, a pharmaceutical composition comprising a substantially puciied

manmaalian protein in conjunction with a pharmacentical carrier may be administered to a subject to treat or

¥
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prevent s condition associated with afiered expression or activity of the endogenous protem including, but
not timited to, those provided above.

In & further cmbadiment, a Hpand which modalates the activity of the mammalian proftein may be
administered o a subject to treat or prevent a condition associaied with altered lifespun, expression, or
activity of the protein in¢luding, but not lintited 10, those listed sbove. In one aspect, ah antibody which
specifically binds the mammalian protein may be used as a targeting or dclivery wechanisin for bringing &
pharmaceutical agent to eells or fissue that express the marmmalian profein.

T an additional embodiment. @ vectar capable of expressiag the mammalian protein of A poricn or
derivative thereof may be administered f a subject W0 freat or provent & sondition associated with alterad
Lifespan, expression, or activity of protein including, bul not lmited 1o, those desciibed above,

To a sull further embodimient, a vecior expressing the complameant of the nucleic acid malecuia or
fragments thereof may he administered to a suhjcet to treat o prevent a condition assoeciared with altered
lifespan, expression, o activily of the protein including, but not limited 0, those described above.

Any of the nuclelc acid mofecules, complementary molecules and frapments thereof, proteins or
pentdons thereof, veclors delivering these nuclaic acin imolecules or proteius, and thair ligands may be
adminisgerad In conbination with other therapentic agents. Sclectiot of the agents for vse in sombination
therapy may be mude by one of ordinary skill in the art according to conventional phanmaceutical principles.
A combination ol therapeutic agents may act synergisticaRy (o affect prevention or eptment of o particular
condition at a lower dosage of each agent.

Modilication uf Gene Rxpression Using MNucleic Acids

Gepe expression may be madified by designing coruplementary or antiszose molecules (DNA, RNA,
or FiNA) to the coniral, §°, 3, or ether regulatory regions of the mammalian gene. Oligomucleotides designed
with refercnce to the wranscription indfiation site sre preforred. Similacly, inhibition can be achieved nsing
iriple halix base-pairing that inhibits the binding of palymerases, transcription factors, of regulatory
moleenles (Gea et al. Inc Hober and Carr (1994) Mueileenlar and Itremnologic Approaches, Fuhirs

Publishing, Mt Kisee NY, pp. 163-177). A complementary molecale may also be designed to block
translation by preventing binding between ribosomes and mRNA. Inone alteriative, a Worary of mclaic
aeid molecndes or fragments therest may be screened 10 identify those which specifically bind a regulatory,
noairansiated sequence .

Ribozymes, cizymatic RNA molecuics, may alse be used to catalyze the speeific cleavage of RNAL
‘Fhe mechanizm of rihozyme action fnvolves sequence-specific ybrdization of the ribozyme moleculs to
complementary targes RNA, followed by endonueleolytic efeavage at sites such ag GUA, GUU, and GUC.
Onace such sites are identificd, an oligonuclectide with the same sequence may be evaluated for secondary

struciural features thal would render fie oligonuckeotide inoperable. The suitability of candidate targets may
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also be cvalnated by testing their hybridization with complementary oligomiclentides wsing ribonicleass
Protection assavs.

Complementary miclelc acids and ribozymes of the invention may be prepared vie recombimnant
expression, in vitro ar in vibvo, or using solid phake phosphoramidite chemical synthesis, o addition, RNA
molecules may be modified to increase intracellular stability and half-life by addition of flanking sequences
at bre 3" and/or 3 ends of the molecule or by the use of phasphoruthioate or 2° Q-metiy] rather (han
phosphodiesterase linkages within the backbone of the moleculs. Modification is inherent in e production
of PXAs and can be extended (o other nucleic scid molecules, Bither the inclusion of nentraditional bases
such &s inosing, quecsing. and wybutosing, and or the modiBeation of adenfne, cytidine. puarine. tynine,
and wridine with acetyl-, methyl-, thio- groups renders the moleculs less available to endogenous
endonuckases.

Screcning Assavs

The nuclet acid nolecule encoding the mannalian protein inay be used (o screen a library of
malecules or comprads far specific binding affinity. The libractes may be DNA molecules, RNA
malecules, PNAs, peptides, proteins such as transcription factors, snhancers, repressors, and other ligands
that regeiate the activity, replication, transcription, or translation of the miclele acld molecule in the
bivlogical system. The assay involves combining he mammaltan nucleic acid molecule or & fragmeot
thereef with. the library of molecales uader conditions allowing specitic binding, and detecting specific
binding to identify at lcast one melecuic that specifically binds the nucleic acid molecule.

Similarly the mammalian protein or a portion thereot may be wsed 1o screen Hbraries of molecalas of
compounds ia any of a varicty of screening assays. The poriion of the protein cnployed in such screeaing
inay be free in solution, affixed to an abiotic or biotic substrate (&g horne on & cell surfaca), or located
intraccllularly. Specific binding between the protein and molecule may be measured. Depanding on the kind
of library beiing screened, the assay may be used 10 identity DNA, RNA, or PNA malecoles, agonists,
antagonists, antibodies, immuooglcbuling, iohibilors, peptides, proteins, drugs, or aoy other ligand, which
specfiically binds the pratein. One method for high throughput screening vsing very small assay volumes
and very small amoonts of test comapound is described io USPN 5,876,945, tncorporated herein by reference,
which screans large numbers of molecules for enzyrme inhibition or receptor binding.

Purification of Ligand

‘The aucleic acid malecile or a itagment thereol may be used (o purify 2 ligand from a sample, A
miethed for using & mammalian mucleic auid molecule or o fragrment thereof (o purify & ligand would involve
combining the muclete acid molecule ur a fragment thereot with a sampleunder conditions to allow specific
binding, defecting specitic binding, reetvering the hound nucleic acid molecule, and using an appropriate

agemt to scparate the nucleic acid melecuie Jrom (he purificd ligand.

2l
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Similarly. the protein ar a portion thereof may be used to purify a ligand Gom a sample. A method
for uaing a maminaiian protein or & portion thereot to purify a gam? swould involve combining the proten ar
a portion thereof with a sample under conditions to allow specific binding, detecting specific binding letween
the protein and ligand, recovering the Bound protein, and using au appropriale shaotropic agent W separats
the pratein froim the purified ligamd.

Pharmacalory

Pharmaceutical composttions arc those substances wherein the active ingredients arc contamned in an
effoctive wmount 1o achieve a desired and intended purpose.  The determination of an effective dose is well
within the capability of those skilled in the art. or any compound, the therapeutically effeclive dose may be
ctimated Enitially cither o cell calture assays or in animal models. The animal mode! is also used to achieve
a desivable concentration vange ant route of administration. Such informatton may then be used 1o
detecmine uselul doses and routes for adminisiration in Jusmans,

A therapeutically effective dose refers to that amewst of proteju or inhibitor that ameliorates the
symptoms o condlition. Therapeutic efficacy aad toxicily of such agcnts may be deteroined by standard
pharmaceutical procedurss in cell cultures or experimental animals, e.g., EDSO (the dose therapeutically
effective in 50% of the population) and LSO (the dose lethal to 50% of the population). The dose ratio
berween roxic and therapeutic effects is the therapeutic index, and it may b cxpressed as the ratio.
LDSVEDS0. Pharmacestical compositions (hat exhibit large therapentic indexes are preferred. The data
ohtaiucd from cell culture assays and animal studics are used in farmulating  range of dosage for aman
use.

MODEL SYSTEMS .

Animal models may be nzed a5 bioassays where they exhibil a toxic responge sinilar o that of
humans and where exposure conditions are retevant to mman exposures. Matmmals are the most comiban
mackels, and most toedcity stodies are peclormed on rodents such as rats or mics because of Jow GOsL,
availahility, and abundant reference toxicology. Inbred rodent strains provide & convenient model for
Investigation of the physiological conseqiences of under- or over-expression of genes of interest and for the
development of mettads for diagnosis and treatmont of diseases. A mammal inbred (o Over-cxpress a
particular gene (for example, secreted m nrlk) nuay also serve as & convenisnl soures of the protein
expressed by that gone. '

Toxiculogy

Tasicology is the study of he effects of agents on living systomns. The majority of tadeity studies
are performed on rats Or mice 10 help predict ihe cffects of these agents on human health. Qbservation of
qualitative and quamitative changes in plysiology, hehavior, homeostatic processes, and Jethality are used i

uenerate a toxicity profile and 1o assess the cansequenses on human heaith fullowing expusure 10 the agent.
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Genetic toxicology identifies and analyzes the ability of an agent to produce penetic mmtations.
Genotoxic agents usnally have common chemical or physical properties that facilitate interaction with
noclcic acids and are most harmfl when chrmbosninzl aherrations ac passed along (o progeny.
Toxicotogical studics may identify agents that increase the fraquency of structural or functicnal
abnormalities in progeny i administersd to gither parant before conception, (0 the mother during pregnaney,
ar to the doveloping orgamism.  Mice and rals are most frequently vsed in Lhese tests hecauss of their shart
reproductive cycle which produces the number of orgasising needed 10 satisfy slalistical requiraments.

Acute toxdeity tests are hased on  single adminisiration of the agent o the subject to determine the
symplorology or lethality of the agent, Three experinents are conducted: 1) an initial dose-range-tinding
expetirent, 2y &n experinent to narrow the range of effective doscs, and 3) a finat experiment for
establishing the dose-response cirve,

Prolonped toxicity tesrs are hagad an the repeated adnvinistration of the agent. Ral and dog are
commonly used in these studies to provide dara from species in different families. 'With the exception of
carcinogenasis, there is comsiderable evidenve thar daily administration of an agent a1 high-dose
concentrations for perfods of three o four months will reveal most forms of (oxicity in adult animals.

Chronic toxicity tests, with a duration of a year or more, wre used 1o demonsirale either the
absence of toxicity or the carcinogenic potential of an agent. When studies are conducted onvats, &

i num of (hree test groups plus one conirol group ace used, and animals are examined and roonitored at
the outset and at inmtervals througbout the sxperiment.
Transyenic Animal Models

Transgenic rodents thal over-CxPress OF Under-express 4 gone oF rarest may be inbred and vsed o
mixicl mman diseases or to fest therapentic or toxic agents. (Sco USPN 4,736,866; USPN 3,175,353, and
USPN 5,767,337, In sonio cases, the introdncert geme may be activated 2t a specific time in a specific dssue
type during fetal development or postnatally. Expression of the transgene is menitored by analysis of
phenolype or lissue-specific nENA expression it transgentc animals before, during, and afier challange with
cxporimental drug sherapies,

Ewbryonic Stem Cefls

Timbryonic stem celis (ES} isnlated from rodent embryos retain the potential to form an embryo.
When ES cells are place inside a carrier erbwyn, ey resume norial development and contribute to all
tissues of the live-born animal, ES ceils are the preferred cefls used i the creation of experimental knockatt
and knackin redent sirains, Monse ES cells, such oy (be movse 128/5%T cell line, ave dedived Trom e sarly
monse embryo and are grown under culture conditions well known in the art. Vectors for knockout strains
comain a disease gene candidate modified 1o inclede a marker gene it disrupts transeviption and/or

trasislation in vivg. The vector is introduced into ES cells by tansfornistion methods sach as
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clesttaporation, liposome delivery, microinjection, and the ke which arc well known in the art. The
ertupenous rodest gene is replaced by the distupred disense gene through homologous recombination and
intcgraiion during cell division. Transformed ES cells are identified, and preferatily microinjected intn
wnunse cetl blastacysts such as those from the CS7BL/G mouse steain. The blastocysts arc susgically
trapsterred {6 peeudopregeant dams and the resulting chimeric progeny are genalyped and bred to produce
beterozygous or hamozygoos siraing.

K8 cells are 4130 used (0 study (he differentiation of various cell types and tissues ju vitro, such ag
nevral calls, hematopoietic lineages, and cardionmyocytes (Fain et al. (1995) Dev, Bicol. 164:342-357; Wiles
and Keller (1991) Development 111:252-267; and Klug of al. (1996) J. Chin. [nvest. 58:216-224). Recent

develupments derponsitate that ES cclls derived from hunan blastocysts may also be manigulated in vitro to

differentiate into eight separate cali lincages, including cndoderm, mesoderm, and ectodermat eell types
(Thomson {1998} Scienes 282:1145-1147).
Knockout Analysis

In gene knackout analysis, a region of A humao disease gene candidate is enzymatically modified to
include & non-mammalian gene such as the neoniyain phospholransferase gene (ree; Capeceli (1989)
Science 244:1288-1292). The inserted coding sequence distupls lranscription and translation of the targeted
sene and prevents bicchemical synthasis of the disease candidate prowin. The modified gene is transformed
inlo culivred embryonic siem cells (described above), the transformed celis are injected into
radent blastulae, and the blastulae are inplanted into pseudopregmant dams. Transgenic progeny are
crassbred {o vbtain homozygous inpred lines.
Krockin Aualysis

Tatipetent ES cells, present in the early stages of embryonic developrent, can be used to create
knockin umanized anfmafs (pigs} or ransgenic animal madels (mice of rats) of baman diseases. With
knackdn techuology, 4 region of 2 Inmian gene is injected inro animal ES cells, and the human sequencs
inregrates into the animat cell genome by recombination,  Tolipolent ES cells that conlain the integrated
himan pene are handled as deseribed ahove. Inbred animals are studied and treated to oblain information on
the anaingons human condition, These methods have been nsed 1o mode] several lnman diseases. (See. c.g.,
Les gl al. (1998) Froc. NMatl. Acad. Sci. 95:11371-113746; Bandoin gt al. (1958) Genes Dev. 12:1202-1216;
and Zimang ef «f. ([998) Mol Cell Biol. 18:3340-3349.)
Non-Humap Primate Modcl

‘The ficld of aitimal testing deals with data and methokiology from basic sciences sucl a5 physiology,
genglics, chigmistry, phannacology and statistics. These dala are parmmonnt in evaluating the effects of
Lherapentic agents on aon-inman primates ac they can be related to human health. Monkeys arcused as

lronan surrogates n vaccine and diug cvalrations, and their responscs are rélevant to hwman cxposures
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under sitnilar conditions. Cysomolns monkeys (Macaca fasiicula
marmosets (Callithrix jacchvs) are the most common hon-humay primates (NHFs) used in these

investigations. Sinee great cost 15 associated with developing and mainiaining a vcleny of NHPs, early

Mucaca mulatta) and cotnmon

research and toxicolopical siudies are tsually carried oul in rodent models. In studies using bebaviorad
mensures such as drug addiction, WHPS are the first choice test animal, In addifion, WHPS and individual
hamans exhibil o Jerential sensicivities 10 mzny drags and toxing and can be classified 25 “extensive
metabelizers" and “poor metaholizers™ of these agents.

n pdditional embodiments, the mucleie acid molecules that encode the manmmalian protein may be
used in any molecuiar biolopy technigues that have yel to he developed, provided the new techntques rely on
properties of ueleic actd molecules that aic cecrently known, including, bot not Timited to, such properiies
as the triplet genetic code and specific base pair interactions.

EXAMULES

It is to Ixe understood that this inventios is not lmited to the particular machines, materials and
methods described. Although particular embodiments are described, equivalent embodiments may be used to
practice the iovantion, “The deseribed embodiments are not intended to limit the scope of the invention which
is limited only by Ihe apperded ¢Jaims. The examples below are provided o illustrate the subject invention
and are nol. included for e purpose of lindting the mvenijon. For purposes of examgile, (e preparaiion of
the tnuman wlerine tissue DM A library, UTRSNORUOT, is deseribed.

I Representative cIINA sequence prepacation

The UTRSMNOROL ¢DMA library was constructesd from microscopicaily nornial endemetsinm,
obtained from & 28-yesr-old Caucasian female (specimen #S08.A) during o vagioal hysterectomy and
cystocels repair. Fathology of the uterus indicated a single intrarmural utering leiomyoma. The endometciun
was in secretory phase, and the cervix showed mild chropic cervicitis with focal sguamnons metaplasta,

Patient bistory inciuded hypotiyroldisny, pelvic floor relaxation, an incomplete T-12 injury from 2 motor

5 wvehicle accident cansing paraplegia, and gelf-catheterization. Family hiseory included henign hypertenaion,

diabetes type 1, and byperlpidemia,

The frozen tizgne was hotnogenized and Tysed in TRIZOL reagent (1 gm tissae/ 10 ml TRIZOL; Cat.
#10206-128; Life Technoloyies, Gaithersburg M), a monoplastic solutiun of phenol and guranidine
izothiacyanate, using & POLYTRON homogenizer (PT-3001); Brinkmann Instrumnents, Westbury MNY),

After a bricf fusubation onice, chloroform was added (1:3 w/v), and the {vsate was contrifuged. The vpper
chloroform layer was removed to a fresh tobe, and the RINA precipitated with sopropanol, resuspended in
DEPC-treatex] water, and treated with DMage for 23 mén l 37°C. The mRMNA was re-extracted once with

acid phenol-chloroform, pH 4.7, and precipitated using 0.3M sodium acetate amd 2.5 volomes of ethanal.
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The mENA was isolated with the OLIGOTEX kit (Qfagen, Chatsworth CA) and nsed to constract the
¢DMNA library,

‘Ihe RNA was handled according to the recommended pratocols in the SUPERSCRIPT plasemid
systein for CDNA symihesia and plasimid Cloning {Life Teehnologics). The eDNAsS weee Teactionated on a
SEFHAROSE CLAL column (Awmersham Pharmacia Biotech), and those eDINAs cxeeeding 401 bp were
Ligated tero pINCY 1 plasmid (Incys Pharmaceutfcals Palo Alto, CA). The plasmid was subsequendy
transformed into DHSe compelent cells {Life Technolopies).

n Isolation aud Sequencing of cDNA clones

Plasmid DNA was released from the cells and pariticd using the REAL Prep 96 plasmid kit
(Qiagen). Thiz it enabled the simultancous purification of 96 sanples in & 96-well block using mulii-
chaimel reagent dispensers. The reenmmended protocod was employed except for the following changes: 1)
the hacterfa weve culured in 1 ml of sterile Terrific Broth (Life Technologies) with carbenicillin at 23 mg/L
amd glycerol af 0.4%:; 2} afler inoeulation, the cultores were incubatsd for 19 hours and at the end of
incubation, the cells were lysed with 0.3 wl of 1ysis buffer; and 3} following isopropatal precipitation, the
plastoid DNA peller was resuspended in 0.1 ml of distilied water. Aftsr the lust step in the protocol, simples
were transferted to & 98-l block for storage at 4° C.

The ¢DNAs were prepared using a MICROLAR 2200 (Hawilton, Reng, NV) in combination with &
Peltic DNA ENGINE thermal cyclers { MT Researsh, Watcriown, MA). The cDNAs were seuenced by
the method of Sanger and Ceulson {1973, T Mol Biol 94:441-448),) usiny an ABI PRISM 377 DNA
Seguencing Systems (PE Biosystems), aud te reading frame was determined,
jiis Identification, Extension, Assermnbly, amd Analyses

The congensus sequence (SEQ [0 NG:23) was assembled from Incyte Clones (library} 903465R2
(COLMNOTOZ, 853713086 (KIDNNOTOS), 130152085 (BRSTNOTO7), 15380628HI (DUODNOTO),
BEIVZATFG LCOLNTUTTS), 3063538H1 (UTRSNOROT), and 3532286 T6 (KIDNMNOT23) fram the
LITESEQ dutabase (Inuyte Pharmaceaticals) of huwan cDNA sequences and used o idealily additionat
sequences in the LIFESEQ and ZOOSEQ danbuases (Ineyle Pharmaceuticals) retated 1o GTPAP,
Translation of SEQ [ NOs:Z28 and 29 vsing MACONASIS PRO software (Hitachi Software Engincering)
elucidated the caging regions, SEQ 1D NOs:30 and 31, respestively.

The polymeclectide scquences derived from ¢cDNA sequeneing were assembled and analyzed using 4
combinalion ol spliware prograws which ufilize algodduns well known 1o thosc skilled in the art. Table 1
suinmarizes e tols, progriuns. wnd algorithms used and provides applicable Zeseriplions, referances, and
reshold parameters. The first column of Table | shows the touls, progras, and algorithmos used, the
second column provides brief descriptions thereof, the third coluwn presents appropriate references, alf of

which are incorpiated by reference hercin in their entirety, and the fourth colomn presenis, where
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applicable, the acores, probability values, and other parameters used to evaluate the strength of 2 match
berween tvo sequences {the higher the scote, the greater the homology betwean twn sequences). Sequences
were analyzed using MACDNASIS PRO software (Hitachi Software Engineering, Sowh San Francisen U4)
and LASERGENE softaare (DNASTAR).

The palynuclentide sequences were vatidutea by removing vector, linker, and polyA sequences and
by maxking snbignons hases, using algarithmes and programs based on BLAST, dynamic programing, and
dinuclectide nearest neighbor analysis. The sequences were then queried against a selection of public
dzlabases such as the GenBank primate, Todent, mammaban, vertcbrale, and eukaryote databascs, and
BLOCKS, PRINTS, DOMO, PRODOM, and PFAM to aciuire annotation using programs based o
ELAST, FASTA, and BLIMPS. The scquences were assembled into full loogth polynocientide sequcnces
using programs based on Phred, PHRAP, and Consed, and were screcncd for open reading frames using
programs hased on GeneMark, BLAST. aod FASTA. The full Teagth palynucleotide sequences were
tranylated to derive the corresponding full length aming seid scquences. and thiese full Jength sequences wers
subsequently analyzed by guerying agaionst databises such as the GenBank daiabases (deseribed above),
SwissProl, BLQCKS, PRINTS, DOMO, PRODOM, Prosite, and Hidden Markov Modal (HMM)-based
protein famnily databases such as PEAM, HiMisa prohabijist‘tt. approach which analyzes consensus
primary stuchres of gene famities. (See, ¢.g., Eddy, S.R. {1996) Cuir, Opin. Str. Blol, 6:361-305.)

The programs deseribed above for the sssernbly and analysis of full length polypucleotide and aming
acid sequences were alvo used (o identify pulvoudleotide sequence fragments from SEQ 1D NOs:28 ami 29,
Fragments from about 20 to about 4000 mulentides which are asefil in hybridization and amplification
techuologies were deseribed in The Invention ssetion above.

W Identification of Mucleic Acid Variants

Nugleir: acid molecules which are vatiants of the mucleic acid melecules encoding the mammalian
GTPase-activating protein (SEQ D NOs:2R and 29) were identiticd by using BLAST or BLASTZ
{Altechut, sitpra; NCI-BLASTN version 2.0.4 with defanli parameters), 1o identify ¢lones io the LIFESEQ
or ZOOSEL daiabase (Incyte Phanmaceutjcals) which afigned with SEQ 1D NOs:28 and 29, Marmmalian
micleic acid molegule variants wers selected fry BLAST score, ‘The BLAST score s caleylated by scoring
+5 for every base that marches fo & nucleic acid High Scoring Pair (HSP) and 4 for every nismatch. The
BLAST alignments were visually tnspected and those clones with BLAST seorves greater than 100 were
aligned together using PHR AP {Green, supra).

v Northern Angtysis

Northeon snzlysis is a Jaboratory technigue nsed to detect the presence of A transcript of 2 gene and

invalves 1he hybridization of a labeled probe 10 & membrane on which RIvAs from a particular cell type or

tissue have been bound.

27

JP 2004-500822 A 2004.1.15



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

[

e

0

2.

E

G

=

(74)

Wads1010 PCTATRNL/050TS

Analogous eoniputer techniques applying RLAST2 (NCT-BLASTN version 2.0.4 with default
peramersrs) wers used to Search for identical or related melecules tn micleotide databases such as the
LIFESE{ database or ZOOSEQ database (both Incyte Pharmaccuticals). Soguence-based analysis is much
faster than membrane-hased hybridization, and (e sensiivity of the compurer search can be mwodiiied 10
detcrmins whether any particular match is categorized as exact or similar, "The basis of the BLAS search
is ihe product score which is deffned us: (percent sequence idontity X percent maximurm BLAST scarc)
divided by TO0. The procuct score akes inid accounl both the degree of stmilarity befwasn w0 SOqUCNCEs
and the length of the sequence walch. For example, with & product score of 43, the toaich will be exact
within a 19 to 2% crror, and with a product score of af teast 70, the march wili be exact. Similar or related
molccules are usually identificd by selecting thuse which show product scores beiwecn § and 40,

The results of norther anatyses are reported as a fraction or a percentage distribution of libraries in
which, the trangeript encoding the mammalian protein pccuresd. Analysis involved the categorization of
cDINA libraries by argan/tissue and Jiscase. The orzan/iissue calegories inclucded cardiovascular,
dermatologic, developimental, endocring, gastrointestinal, hematopatetic/intmune, musculoskeletal, nervous,
reproduetiva, and vrologic. The disease categorias inuiuded cancer, inflammation/tranma, cell prolileration,
ardd neurclegical. For each category, the number of Tibraries cxpressing the sequence was counted and
divided by the total number of Bhraries identifisd containing micleic actd molecule variants of the mucleic
acid molesule encoding the mammalian pralein.

Vi Extension of Nucleic Acid Malecutes

Al Jeast one of the meclelc acid molecules used to assemble SEQ I NOs:28 and 29 was prodhveet
by extension of an Incyie ¢DNA clonc using oligopucleotide primers. Oue primer was svnthesized (o iniale
5 extension of the known fragment, and the other, 10 initiate 3" extension. The initial primers were designed
using OLIGO 4.06 software (National Biosciences) 10 he about 22 1o 3} mucleotides in length, to have 4 GC
cﬁntant of about 5%, and to enneal 1o the target scquence at temperatures of about 35°C 0 about 68°C.
Ang fragmient which would resultin bairpin structures and prioer-primer dnerizations was avojded.
Selevtad human CI2INA Tibraries were used (0 extend the molecule. IF inure than tae extension is necded,
addittonal or nested sels of primers are designed,

igh fidelity ampliffcation was obtiined by performing PCR in 96-well plates using the DNA
ENGINE therinal cycler (M) Research), "(he reaction snix contained DINA tewplate, 200 nmol of each
primer, reaciion buffer containing Mg, (NH SO, and f-mercaptoethancl, Tag DNA polymerase
(Amersbam Pharmacia Biotech}, ELONGASE engyme (Lile Technatagies), anc P DNA polymerase
(Strutagene), wills 1he fullowing parsmeters for primer puir selected from the plasmid: Step 1: 94°C, 3 min,
Step 2 94°C, 15 sec; Step 3: 00°C, 1 min; Step 4 68°C, 2 min; Step 5: Stops 2, 3, and 4 repeated 20
times; Step 6: G8°C, 5 min; Step 7: storage at 4°C. Inthe alicrnative, parameters for the primer pair, T7
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and SK+ (Stratigene), were ax follows: Step 1: 94°C, 3 ming Siep 2: 94°C, 15 sec; Step 3: 57°C, 1 min;
Step 4. 68°C, 2 roin; Step 5: Steps 2, 3, and 4 repeated 20 times; Step 6: 65°0, 5 min; Step 7: storage at
4°C.

The concentration of DINA. in each well was defermined by dispensing 100 pl PICOGREEN
quanlitation reagent (.25% (v/v): Molesular Probes) drssolved jn 1X TE and 0.5 ui of undilutesd PCR.
product inkg each well of an opaque fluorimeter plate (Corning Costar, Aclon MA)Y and atlowing the DNA o
bind to the reagent. The plate was scanned in a Fluoroskan If (Labsystems Qy, Helsinki, Finland) to
messure the fluorescencs of the sampie and to quantify the concenrration of DNA. A Syl to 10 gL aliguot of
Ure reaction: mixture was analyzed by eiectropharesis ona 1% agaross mini-gel to deterruine which reactions
were successiol in producing Tonger sequence.

The estendad sequences were desalted, concentrated, transfecred to 334 -well piates, digested with
Cvill cholerz virus endonuclease {Mokcular Biology Research, Madison W1, and sonicseted or sheared
prior o religation into pUC 18 vectar (Atiersham Pharmacia Bioteclt). For shotepn sequencing, tie
digested fragments were separated on ahout (1.6-0.8% agarose pols, fragments were excised as visualized
undar UV light, und agar removed/dipested with AGARACE (Promega). Extended fragments were celigated
using T4 DNA ligase (New England Biolabs, Bevecly MA) into pUC 18 vector (Amersham Pharmacia
Biotech), treated with P IDMA polymerase (Stratagene) ko fll-in restriction sife overhangs, and ranstarmed
into competent E. cofi cells. Transtonnied cells were selected on antibiotic-containiog mexdia, and individual
colontes wers picked and cultvred overnight at 37°C in 384-well plates in 1.B/2x cacbenicillin Hquid meslia,

The cells were 1ysed, ant DINA was amplified using Tag DNA polymerase {Amersham Pharnnacta
Biotech) and Pfu DNA polymersse (Siratagens) with the following parameters: Step 1: 94°C, 3 wmir, Step 2:
9450, 15 soe; Step 3 60°C, | min: Step 4: 72°C, 2amin; Sikp 51 steps 2, 3, and 4 repeated 29 thmes; Step 62
T2, 5 iy Slep 7: storage at 4°C, DNA wits quantifed by FICOGREEN reagent (Molecutar Probes) as
described above. Samples with low DNA recoveries were reamplified using the conditions described above.
Samples were diliuted with 20% dimethysniphoxide (1:2, wiv), and sequenced using DYENAMIC encrgy
trangfer sequencing primers and the DYEXAMIC DIRECT kit (Amersham FPharmacia Blotech) or the ART
PRISM BIGDYE Fenninator cvele scquencing ready reaction kit (PE Biosyatems).

In like manner, a pugeis acid moleeute of SECQ 1D NOs:1-29 is used o olxain regulatory sequences
using the procedure ahove, oligonucleotides designad for outward exlension, and a genomic DINA library.
VI Hybridization Technologies and Analyses
Immobilization of Polynuclestides on a Substrate

Polynaclectides are applied (1 a subsirate by one of the following methods. A mixiure of
polyouclentides is fravtionaled by gel electrophuresis and transiomed to a nylon membrane by capiliary

wansfer. Alternatively, Uie polyoucleotides are individually gated to a vector and inserted into bacterial
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host ¢ells to forol a library, The polynuclestides ere then arcanged on & subsizate by ane of e following
methods. In the first method. bactertal cells containing individual clones are roholically picked and arranged
on 4 nylon membrane, 'The membrane is piaced oi LB agm contatning sclective agent (carbenicitlin,
kanamyein, ampicillln, or chlaramphenice! depending on the veetor used} and incubated at 37°C for 16 I,
The membrans s removed from the apar and conseculively placed colony side up in 10% SDS, desaturing
solution (1.5 M NaCl, 0.5 M NaCH ), neotralizing sclution (1.5 M IKaCl, I 3 Tris, pH 8.0), and iwice in
IxISC for 10 min each. The membrane is then UV irradiated in 2 STRATALINKER UV-crossiinker
{Stratapene}.

T the second method, palynucleatides are amplificd frora hacterial voctors by thirty cycles of PCR
using primers complementary 1o vector sequences flanking the insert. PCR. amplification increases a starting
eonceniralion of 1-2 ng nocleke acid to a Andd quantity greater than § pe. Awplified oudTeic acids from
about 400 bp to shout 500 bp in length are purified using SEPHACRYL 400 beads (Aruershan Pharmacia
Bigtech). Purified nueleie acids are arranged on 4 nylen membrane manually or nsing & dovslor blotting
manifeld and suction device and are immobilize:d by depatuaration, neutralization, and UV imadiation as
described wbove, Purificd nucleic seids are robotically aranged and immobilized on polymer-coated glass
slides using the procedure describad in USPMN 3,807 522, Pulymer-coated slides are prepared by cleaning
slass microscope slides (Carning, Acton MA} by nltrasound ip (. 1% 3DS and acctone, crehing in 4%
hydrofluoric acid (VWR Scientific Products, West Chester PAJ, coating with 0.05% uninopropyl silane
{Sigma Aldrich) in 95% ethancl, and cueing in a 110°C aven. The slides are washed extensively with
distilled water beiween and after treafments. The nucleic acids are arvyed onto the slide and then
immobilized by cxposing the array to LY irradiation using a STRATALINKER UV-crosslinkes
{Stratagene). Arrays are then washed at room temperatuze in (.24 SDS and rinsed thres times in distilled
warer. Now-specitic binding mies are blocked by incukation OF arrays in (.2% casein in PBS (Trapix,
Bediord MA) for 30 min al 60°C; then the arrays ave washed in 0,29 SIS sod cinsed in distilled water ag
before .

Probe Preparation for Membzane Hybridization

Hybridization probes derived from the polynucleotides of the Sequence Listing arc employed for
sereening cDNAs, mMRMAR, or genoric DN A it membranc-based hybridizations. Probes are prepared by
dileting the pelymacicotides to a concentration of 40-30 ng in 45 pl TE butfer, densturing by heating to
100°C for five min, and briefly centrifuging. The denatared polynucleotide is then added o @ REDIPRIME
tube { Amersham Pharmacia Biotech), gently mixed until blue color is evenly distributed, and briefly
centrifuged. Five microliters of [F*P1ACTP ts added to the tube, and the contents are incubated at 37°C for
10 min. The Jabeling reaction is stopped by adding 5 pl of 0.2M EDTA, and probe is purttied from

unincorporated micleotides using & PROBEQUANT (-50 micrecoiunn {Amersham Pharmacia Biotech).
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The puritied probe is beated to 100°C for five min, snap coaled for two min on ice, anct nzed in membranc-
based hybridizations as describad below,
Probe Preparation for Pohaner Coaled Slide Hybridization

Hybridization prabes derfved froen nIRNA isolated trom samyfes are ciployed Ior sereening
palynuclentides of the Sequence Listing in array-based hybridizations. Probe is prepared using the
GEMbright kit (Incyte Pharmaceuticals) by diluting mRNA (o & copeeniration of 200 ng in 9 gl TE butfer
and adding 5 pl 5% taffer, 1 gl01 M DTT, 3 nl Cy3 or Cy5 [abeling mix, 1 pl RMNase inhibitor, 1 pl
Teverse transcriptase, and 3 pl 1x yeast control iRNAg, Yeast conrol mRNAs are synthesized by in viko
trapseription from noncoding yeast genomic DNA (W, Lei, uopublished). As quantitative controls, one set
af contral MRNAS at 0.0062 ng, (.02 ng, 0.2 se, and 2 ng are diloted Into reverse transeription reaction
mixture al ratios of 17100000, T:10,000, 11800, and 1:100 {w/w) to saraple mRNA respectively, To
examine MRNA differential expression paiterns, a second set of control mRNAs are diluted into reverse
transcription reaction mixture at ratios of 1:3, 3:0, 1:10, 10:1, 1:25, and 25:1 (avw). The reaction mixture is
mixed and ivcubated at 37°C for two b, The reaction mixture is then incubated for 20 min 2t 85°C, and
probes are puriied using two successive CHROMA SPIN+TE 30 columps (Clontech}. Purlfted probe is
ethanol precipitated by diloting probe o 90 pt in DIPC-rerted water, adding 2 pl Tmg/ml glycogen, 60 pl 5
M sodium acetate, and 300 ul 100% cihianol. The probe is contrifeged for 20 rain at 20,800xg, and the
pollet is resuspended in 12 |1l resuspension butfer, heated to 65°C for five min, and mixed thoronphly. The
probe is eated and mixed as before and then stored on tec. Probe is used in high deosity array-basoud
bytridizations as described below,
Menhrane-based Hyhridzation

Membraces are pre-hybridized in hybridization solution containing 1% Sarkosy! and 1x high
phosphate buffer (0.5 M NaCl, 0.1 M Na,HPO,, 3 mM LIYTA, pH 7y at 55°C for two ln: The probe,
dilured in T3 ml (resh bybridieation solution, is then added 1o the manbrane. The membrane is Dybaidized

5 with the probe at 35°C for 16 br. Following hybridization, the membrane is washed for 13 min af 23°C in

1mM Tris (pH, 8.0), 1% Sarkosyl, and four tines for 75 min each at 25°C in dmM Tris {pH 8.0). To detect
hybridization complexes, XOMAT-AR fitm (Eastman Kodak, Rechester NY} is exposed o the membrane
owernight at -70°C, developed, and examined visnally.
Pelvimer Coated Slide based Hvbridization

Probe is heated (0 65°C for five mnin, centriltiged five min at 9400 pm in 4 5415C micrneenirifuge
(1ippendorf Scientific, Westbury NY), and then 18 Wl is aifquoted onte the array surface and covered with o
coverslip. The arrays are transferred to @ waterproof chamber heving 4 cavity just slightly larger thae.a
microseops slide. The chamber is kept at 1T00% umidity miernafly by the addition of 140 pl of 3xS5C in a

corner of the chamber, The chiamber containing Ihe arrays is incubated for abont 6.3 hr at 60°C. The
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arrays we washed for 10030 at 45°C tn Ix88C, 0,1% SDS, and three times fior 10 win each at 43°C in
(11xSSC, and driecl

Hybridization reaclions are performed in absolute or differential hybridization formats. In the
abselute hybridizadon format, probe from one sminple ts hybridized & array elements, and signals are
detecied aiter hybridivation complexes form.  Signal strenpth correlates with probe mENA levels in the
sample. Tn the differeneial hybridization format, differsmrial expresston of a ser of genes in two biological
saniples is analyzed. 'robes from the two saniples are prepared and labeled with ditferent fabeling rucieties,
A mixture of the two labeled probes is hybridized to the array elements, and signals arc exanne:d under
conditions in which the emissions fron the two different Tahels are individoally detectable. Elements on the
array that are bybridized to substantially egual munbers of probes derive frun both biological samples give
# ¢listinet combined fluorescence (Shalon WO95/33505),

Hyhridization complexes are detected wilh a oicroscope eguipped with ag Imova 70 mixed gas 10
W laser (Colerent, Santa Clara CAJ capable of generating apeetral lings at 438 nm for exciatiun of Cy3 and
al 632 nm for cxeilation of Cy3. The cxeitation taser Light is focused on the miray using » 20X microscope.
objective (Mikon, Malville N). The slide containing the array is placed on a computec-controlled X-Y stage
on the microsenpe and raster-seanned past the objective with a resolution of 20 micrometers. In the
differential Iybridization format, the 1we fluarophares arc sequentially exeited by the laser. Emiteed light is
split, basad on wavelength, into two phetomultiplier tube detectors (PMT R1477, Hamamatsu Photonics
Svstems, Bridgewater NJ) correspanding 1 the two facraphores.  Apprapriate filters positionod botween the
areay and the photomitiplier tubes arc used 1o flter he signals. The anigsion maxima of the Buorophores
used ara 365 in for Cy3 and 630 nim for CyS. The sensitivity of the scany is caltbrated using the signal
intensity generaled y the yeast conurgl mRNAS wldad Lo the probe mix. A specific location on the array
cantains 4 complenentary DINA sequence, allowing the intensily of e sigoal af that Jocation o be
correlated with a weight ratio of hybridizing species of 1:100,000.

The oetput of the photomultiplier tube ts digitized using & 12-bit RTI-835H analog-lo-digital (A/D}
conversion boatd (Analog Devices, Norwoeod MA) installed in an IBM-compatible PC compnter, The
digitized data are displayed as an image where the signal intensity is mapped using a lincar 20-color
transtornuation 1o & pseudocolor scale ranging from Blue {ony signal} to red (high signaly. The gaca is also
analyzed quaniitatively, Where two dilferent fluorophores are exciled and mweasured siraultaneously, the
data are first eorrected for vptical crosstalk (due w0 overlapping emission spectra) berween the fluorophores
using cach fluoroplitore’s crmission spoctrum. A grid 1s snperimposed over the fluorescence signal image such
that the signal trom cach spot is centered in each element of the grid.  The fhucrescence signal within sach
elemnent is then integrated fo obtain a numerical value comesponding to the average infensiry of the signal.

The sofiware used for signal analysis is the GMTOOLS progeam (Incyre Pharmaceutlcals),
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VI Cowplementary Nucleic Acid Melecules

Malecu)es conmplementary (0 the nugleic acid molcoule, or & fragment iherent, are used o detect,
dectenss, or inhibit gene expression.  Although use of oligomacleotides comprising from about. 15 to about 30
bitse pairs is desoribed, the same procedire s used with Targer or smaller fragnients or their detivatives
(FHAs). Oligonucleatides are desigmedt using OLIGO 4.06 seftware (National Riosciences) and SEQ D
N 1-2%. To inhibir transcription by preventing promuster binding, a complemenrary oligomicleotice is
designed to bind to the most unique 5° sequence, most preferably about 10 miclcotides kefere the inidation
codon of the open reading frame. To inhibit trauslation, a complementary oligenuclectide is designed to
preve. rihosomal binding to the mRNA encoding the manmnaiian protefn.
1X Expresston of the Mammalian Pretein

Eapression and purification of the mamumalian protein dre achieved using bacterial or virus-based
expression systems. For expression in bacteria, cDNA is subudoged iolo a vector containiog an antibiofic
resistanee gens and an inducible promarer that divects high levels of cDNA ranseription, Examples of such
pramwelers indlude, hat are not Tmited to, the irp-lac {tac) hybrid promwoler and e T3 or T7 bacteriophage
prometer in conjunction with the lae operator regulatory element. RKecombinant vectors are transforined into
bacterial hosts, e.p., BL2Z1(DES). Antibiotic resistart bacteria expreas the mammalian protein upon
induction with. isopropyl beta-D-thiogalactopyranoside (IPTG). Expression in cukaryotic cells is achioved
by infecting Spedeptera frugiperda (St9) inscct cells with reconbinant baculovirus, Autographica
califpraice nclear notyhedrogis virus. The palyhedrin gene of haculovivas is replaced with the ammalian
CcDNA by either horoologous recombination or bacterial-mediated transposition involving transter plasmid
interimediates. Viral infectivily is maintained anc the strong palyhedrin promoter drives high levels of cDNA
transeription.

In st expression systens, the mampalizn protein is synthesized as a fusion protein with, e.g.,
GST or a peptide epitupe tag, such as FLAG, permitting rapid, single-step, affinity-based purification of
recombinunt fusicn protein from crude cell Lysarcs. G3T epables the purification of fusion proteins on
immcbifized ghrathione vnder conditiong that maintain protedsn activity and antigenicity {Anersham
Pharmacia Biotect). Fatlowing parification, the GST moicty can be proteolytically cleaved from the
mgmmalian grotein at specificaily enginecred sites.  FLAG, an 8-amino acid peptide, enables
immunoafficity purification using commercially available monoclonal and palyclonat anti-TT.AG aniibodics
{Hustman Kodak). 6-His, a sretch of six consecutive bistidine residues, enables porification on metal-
chelate resins (Qiagen). Methods for protein expression and purification are discussed in Ausubel {zupra,
unit 16). Puriied manmatian protein obtained by these methods can be used directly i the following
activity assay.

X Functional Assavs

33
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An assay for GTPAP activity measures the stinmaation of intrinsic GTDase activily in a Rho
GTPase. GTPase activity is using RhoA or Coed2-GTPase is mensured as described in 1i et al. (19977 1
Biol Chem 272:325830-32835. The ussay js conducted in and absence of GTPAP and again in the presence
of varying amounts of GTPAP. The amount of GTPase activity measured in the presence of GTPAP minus
the amount nucasared in the absence of GTPAP is propoctional to the activily of GTRAP In the sample.

In the alternative, protein function is asscssed by expressing the sequences enceding GTPAP at
physiclogicatly elovated fevels i manmalian cefl cultare. The mucleic acid malecule is subelenad into
PCMY SPORT wector (Lite Technologies), which contains the strang cytomegalovinus promoter, and 3-10
S of the weetor is ransformad info & cndotheltal or hematopoietic uman coll line uging transformalion
methods well known in the art, An additional 1-2 pg ol a plasmid cuntaining sequence enuoding CDGA-GTP
{{Clontech, Palo Afto CA) is co-transforined to provide a fleorescent marker to identify transformed cells
using flow eytometry (FEM).

‘The influcnce of the introduced geacs o cxpression can be assessed nsing porified populations of
these transformed cells. Since £D64-GFP, which is expressed on the suvface of transformed eddls, binds fo
eonsarvad regions of human immwnoelobuiin G (1pG), 1he ranglorme cells are separated using magnetic
heads coated with either luman 126G or antibody against CO64 (DYNAL, Lake Success NY). mENA s
purified from the cells and analyzed by hybridization technigues,

X1 Preduction of GTPAP Specific Antiburies

GTPAP is purified using polyacrylamide gel elecirophoresis and used (o immuanize mice or tabhits, -

Anlibodies are produced using the prolocols below.  Alternalively, the aming acid sequence of GTPAR is
analyzed using LASERGENE software (DINASTAR) (o determine regions of high immunopesicity. An
immonogenic epitope, nsually found near the C-terminng or in a hydrophilic region is selected, symhesized,
and used to raise antinodics. Typically, epitopes of about 15 residucs in length are produced vsing an AR]
Model 431 A peptide synthesizer (PE Biosystems) using Fmoc-chemistry and coupled 1o KLH (Sigmu-
Aldrich) Iy reaction with N-makimidobenzayl-N-bydroxysuccinimids ester 1o increast imnunogenteity,

Rabhils arc inununizesd with the epitope-KLH complex in complete Freunds adjuvant.
Immunizations are repeatad at intervals thereaRear in incomplele Freund's adjuvanl.  After a minimnan of
seven weeks for mouse or Lwelve weeks (or rabbil, antisera are drawn and tested for antipepricke activity.
Testing involves binding the peptide to plastic, blocking with 156 Bovine semim albunin, reacting, with rabbit
antisera, washiag, and reacting with radio-iodinated poat anti-rabbit [pG. Methods well known in e art are
used to determine antibody titer and the amount of complex formation.
X1¥ Puriftcation of Naturally Occurring Protein Using $pecific Antihodies

Namrally oceurring or recombinant marmalian protein is enbstanttally purified by immunoaffinity

chromatography using antibadics specific for the profein. An smanuncaifinity colmn is constructed by

JP 2004-500822 A 2004.1.15
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covalently conpling the antibody to CBr-activated SEPHAROSE resin { Amersham Pharmacia Biotech),
Media containing the proteio is passed over the immunoaffinity coluum, and the eoluom is washed using
high janic strength buffers in the presence of detergent o allow preferential absorbance of the protein. After
coupling, the protein is elnted from the columa nsing a bufter of pH 2-3 or a high copcentration of urea or
thiacyanais ion 1o disrupt antibody/protein binding, and the protein is eollocted.
X Mapping of Polynuclestides to the Colon Cancer Reygion of Chremosemoe 22

Public domain genomic DNA scquence data for chromesome 22 was obtained from: Genbank and
was described im Dunham, T et a). {19997 Namre 402:489-493 . Incyte wmplates, inchiding heyte TD No.
4404245 (STU0Q 11> NO:2W), were aligned with (he public domain genowic sequence using BLASTZ and
mateh between any bwo sequences was deterinioed by ¢ 98% identily over at Tewst 100bp, A regian af
chromesome 22 associated with cclon cancer which. was identified by Castells et al., supra is defined by the
public domatn sequance (agged sites D2251171 and D22892. These markers werc aligned by BLASTZ wilh
the scguence of chromosome 22 1o determine the coordinates of genomic DNA associated with this region.
Gepomic DN A soquences which had been matched to SEQ LD NO:29 as deseribed above was mapped
within this regiom.
X1V Screening Malecules for Specific Binding with the Nucleie Acid Molecule or Protein

The nucteic ackd malecnle, or fragments thereol, ar the prolein, or portions therent, are labeied with
FPACTR, Cy3-dC TR, or CyS-dCTP (Amersham Pharmacia Biotech), ot wilh BIODIFY or FITC
(Moalecular Probes, Eugene OR), respectively. Libraries of candidate malecoles previously arranged ona
substrate are incabated in the presence af Iabeled nuclele acid molecule or profein. Alter incubation urder
conditions Tor either a nuclete acid or aming acid sequence, the substeate is washed, and any position on the
substeate retaining Javel, which indicates spesific binding or curplex. formation, iy assayed, and the hinding
melecule 15 identified. Tata oblained vsing different concentrations of the nucleic acid or protein arc used ¥
calculate affinity between the labeled nuelzic acid cr protein and the bound malecule,
Xv Idertification of Molecules Which Interact with GUPAP

GTPAP, or biclogically active portioos thereof, are labeled with ¥ Bostlon-Hunler Teagent
{Bolton gt al. (1973) Biochem. J. 133:522-339). Candidate ligand molecules previously arrayed in the wells
of a multi-weil plate ars incubated with the Isbeled GTPAP, wasbed, and any wells with labeled GTPAF
conplex are assayed. Datic cblained using diffecent concentrations of GTPAP are used 1o calculate values

for the number, atfinify, and association of GTPAP with the candidate ligand molecules.

JP 2004-500822 A 2004.1.15



JP 2004-500822 A 2004.1.15

(82)

PCTATRNL/050TS

Wads1010

So1]IuE)
nxd pEnptapus uo Swippadap
WYL 0] SkY 05-01=H025

B g gE YANLSRIS 19 ONty
I0UR 10 (=035

101C2F e ()| =0T K15
craMeanhas yRATT [

SE0) Mo Y | =9N[RA 5] VISE]
Lo Jo saseq goT=yiFud] YNER
pue s21e3 10 1406

=ANUAP| V15T) BLST PHAMASSY
Q-I|H) [ =2RIEA ] QISP SSLST

553} 30 {)|-H0 [ =2n16n

Kungegoud raaugnbas pdury Jny
ssa|

S0 oy [ =onjis ANNYEoI SIS

OG> YHANSHY

plowysaay |, JaBmeded

[
Lo L L L L L L L L L L L L L L L L L L L L L L L L L L

TEE-OTEIGT 4K SPRY ARPIRN {RES1)
o R T SMMMEUNIS ECL-FOCTISET
w1 (p661} (IR 13"y adord

‘bt Lb ALE 195 Mdwo) Juy

WAy f{LE6L) I P WL POOMIY pUB 0]
-gR:g97 "JOWIAZUE SPLYINAL (9661) JJOIISH
S puE oyius) [ 0T 1661 TLE9R6! TS
DY |IRpE | JONTUBE LY F PUE § JJOqSLE

‘68E-TART ey Jdy

APV (1R61) MELIOTRAL "S PN PUE L TS
pue 'g6-(9 (R tond2ug spouraiy [0664)

A M, UGS IV PPETISE 1S POV IEN
3014 (99410 WBWSHLY [ PUR Y U0SIRA]

ZOPE-BSEE 16T "IN LAY NN
({REF) TS 19 4'S “IAsHY ‘DFB-COREIZ
TN 1K E D651} 1 1B S IneRsy

W A s

“susapshsaly pajddy furg-uryiag

o) euIpESE] B[ JanRIRg (YD) AN Jsny]
“saisksarg paiddy IS

w2y D RS

auspsheong panddy swug-upag

AMIAIY

‘YA 5 Yans ‘saduanbos sncuasund Ajuey

uri0:d 10 SSRGRIED PISTG-{INIRH) 30U AORIRI UOpPRY
ssuede has £1onb & Juiy; i

B Wy

suaydal pndindun | {eaikonas pue *KEouroy
le) auad J0F UDIERS 01 SATQEMD YA pue

WOA0U 'OMOA SN 'SHIO S Ul 280y 1suefe
3auanbas B soysIcun YL IAHIRIS PROSGIAT R4F 19 ¥

“(IMIISS PB XIRE]) "NISE] EITRIL CEYSE) (SHOIUNG B4l
1s29] 58 s3spdwiod VS 2041 2ues ay) jo saauanbos
Jo dnoiE e pue sauanbas Lonb ¢ voamiagq Sure(rs

10) S9YNeAs JEY) unyiuodje el pue uosiedd

"UASE|q) PUE ‘WIS YISelg

‘msepq hsB| g SUDLOUN] 241 SIPNRY LSV R “SRNtRS

P12 330 pUE PIOE CLWME 10) GOTEIS Alie) s

souanbas 1 fjasn R0y Yorkag 10Uy ey d1sel

“saauanbas P DIZjaNU $aqULasse 1ey) w1 Soid

*522u3nbas PIaE 219[200 10 PIIT SUNUE

Suyperotnk pue Juedwo? v njasd Japud TIEQ 1984 Y

‘sa3uonhos IO IIANU Us 5358Q SnonFe

sysel R <aaUaRbos JO1ITA S3A0A 1BY1 wiesfoud v

uogduasag

1 9QEL

HEIWNEH

Sdwig

WSSOIy 14V

Ad4 THIVAVIEY

V3.LOVA 1y
meadorg



JP 2004-500822 A 2004.1.15

(83)

PCTATRNL/050TS

Wads1010

Iojeas Jo §(=3130§

1eNT 10 95 =yi8us) Y]y
BT W QE | =ueog

gt =S A e

enb poriewion

-0y 2038

ploYsHYL, lwEITy

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

‘LA UGSIPREY "dnncy

oy saoeady “G5- 16K a3ed ‘6
unssion ‘[ENUBEY WesBoud Mg
(rsU0381 A4, SBTERE v )2 yooneg

6EPT1EP 21 SOIAVYD
(£561) 2PNy °§ P Iy f "alael) 19-101
Ruusuidug matond (661} T2 12 H 'UOSRIN

“TOE-S61R S
AwousDy (661 ¥ 12 (] ‘UopIosy

V4 ONRag ‘uoiduryse s

10 AusIaAWry g Wi pug tigE
GE1:LP] IO IO [ (I61) HELLAEM, 'S
W OpUR 3L MW a8 T8z e 1y

AP (IR61) veuLRIRa, g L pUe L ming

bal
OB 1§ "52Y FWOULILYEEE) VD
-apue g Tupng 'GRI-EL1R 9N
212 0 B

VITLIT ET TSI POV RN

(2661) T8 B Y UoonB] 65)-Gk1ERT
[MLIAZHE SPOYIIA (6861 ) I 13 'A0NSGUD
199- 150 ROV (BEGI) 18 12y faoysqun)

ERUEEELE |

S)I801g B Paly3IMR AS0Y] PAYNEW 1eH
stusiied 10y seauanhas prat oupie say21es eyl weRond v

‘sapydad (rofis £135005 j0 2auasard syi 10) sawanbay
em10.d suras ey turiRosd stsdjpun e UM v

sayjquiasse deagy Fupae pue fumatn 10] 100 (Eydesd v

b

YR Tl pue Afof amranbas
Fumoeat Ul RSN WA weunagem -Unls sy) jo
mapeiu |G 11150 uo paseq swesdord ‘YIepsse]
pue Ly Supnpun weifng SQuisssy pasas sid v

~dyjiqeqoid pue ANaTsus Y31 Qi soner pauanbas
saluues g Buy|ea-aska v

“BIIS0A Ul PSR
suranrd aouanbeg yajeist sey s3nmanhas oijowd
aotsnbas PUE [EINIINS J0) SHYUES 1oy wijiinde uy

motpdiaze gy

(‘u00) | QL

Sy

ueIges

Pold

uragaytng

weriong



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

(84) JP 2004-500822

Wads1010 PCTATRNL/050TS

What s eTaimed is:
1. A substanially purified nucleic acid molecule and fragments thareof cnceding a GTPase activating
protein, varlaots, apd purtions thereof, selected trono:

4} an amino acid sequence of SEQ 1D NO:30,

b) a biclogmcally active purtion of the aming acid sequence of SEGQ 1D NO:A0, and
¢] an fmmunglogicaliy portion of the amino acid saquence of SEQ 1T NO:3L
2. A variant of the mammalian aucleic molecule of claim | that cacodes an amino acid sequence of
SEQ ID NO:31.
3 An jsolated and purified mammalian nucleic acid molecule selected from:
a) SEQ 1D N{Os:1-29,
B) a lragment of ), and
<) & complement of a) or b).
4. A probe comprising probe comprising a polynycleotide of claim 3.
5. A single mucleotide polyruorphism cormprising a substitution selected frony
a) A for T at nuclaotide 662 of SEQ ID NO2E,
B) C for T at nucleotide 10173 of SEQ 1D NO:28, and
¢} G for C at nucleatide 1020 of SEQ 1D NO:28.
6. A reonmbinant macleic actd moleonle comprising 2 promoter aperably Linked to the nuclcic acid
molecule of clzin 3.
7 A cell ransformed with e recorbinant nucieic acid molecute of claim 6.
8. A method of praducing a polypeptide, the method comprising.
) culturing the cell of claim 7 under conditions for expression of the polypeptide, and
h) recovering the polypeptide so expressed.
9. & method for detecting the nnunalian necleic acid molecule in & sample, the method comprising:
a) hybridizing the swmple with the probe of claim 4 to form a hybridication complex; und
b} detecting the hvbridization comaplex, wherein the hybridization complex indicates the presence of
the ipammalian micleic acid molecule in the sample.
10 The method of claim 9 farther comprising amplifying the meleic acid melecule or & fragraent
thereof prior to hybridization.
11, Acmethod of using (he mammnalian nuckeic acid malecule or a ragment thereel to sureen a Jibrary of
molecules (o idewtify af least one ligand that specilically binds the inammalan mucleic acid molecule, the
method comprisiog:

a} combining the mammalian micleie acid molecule of claim 3 with the library of molecules under

condilions to aflow specific binding, and

T
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b} detecting specific binding, thereby identifying a ligand that specifically binds the mammalan
uclsic acid molecule.
12, The: method of claim 11 wherein the lihrary Is selected from DNA malecules, RNA molecules,
PINAs, peptides, and proteing.
13. A method of using the mammalian tucleic acid moiecule o 2 fragroent thereof o purify & ¥gand
that specifically binds the mammalian pucleic acia mojecle from a sampie, the method comprising:

2} combining the mammnglian micleic acid wolecale or a fragrent thereof of claim 3 with a sample
wnder conditions to allaw specific binding;

b} recovering the bound manunalian nuclsic aeid molecule: and

«} separating the mammaltian mucteie ackt moleule from the ligand, thereby obtainiog purified

A substantially purified protein or a partion thereof selected from:
) an amiod ackd sequence of SEQ I NO:30;
b) abiologically active portion of the amino acid sequence of SEQ) 1D NO:30; and
<} an innmnologically active portion of the amino acid sequence of SEQ 1 N(G:30.
15 A vaciant of the protefn of ciam 14 comprising an 2ming acid sequence of SEQ LD NO:3T.
16 A niethod for using a protein or a portion thereof t0 sereen & library of molecules to Jdonify at least
one ligand that specificalty binds the protein, the method comprising:

u} comhining the protein or a portion thereaf of ciatm 14 with the library of molccales under
comlitions o ullow specific binding, and

b) detecting specific hinding, thereby identifying a ltgand thar specifically binds the protein
17. The method of elaim 16 whercin the library ig sclected from DNA molecules, RiVA molecules,
PNAs, peplides, proteins, agonists, antagonists, anftibodies, inunuroglobuling, inlibitors. drug compunds
and pharmacentical agents.
18. A method of using a protein ar 2 parton thereof 1o purify & lizand that specifically binds the protein
from a sample, the method comprising:

a} coimbiring the protein or a portion thereof of claim 14 with a sample under conditions o allow
specific binding,

b} recuvering the boond protein, and

c} separating the proteto from. the ligand, hereby obtaining purified ligand.
I8, A, phurmaceutical compositton comprising an elfective anount of the protein af claim k4 awd a

phirmaceutically accepirabls excipient.

JP 2004-500822 A 2004.1.15
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20 A method for wreating or preventing a discase ar condifion associated with altered cxpression of
GTPAP, comprising administeriog 10 a patient in need of such treatment the pharmzacentical composition of
claim 19.

21. The wethod of claim 20, wherein (e disease or condition is selected o cell signaling, immuae,
ard cell profiferative disardets, inciuding cancer,

22, The method of claira 21, wherein the cancer is a colon cancer.

JP 2004-500822 A 2004.1.15
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=110

<130=

=140%
<141>

<150
<151»

<l Gan
21T

<2102
211
<21li>
<213

220>
(221
w223

<220¢>
221>
=R2En
<223»

<400

THCYTE GENOMICS, TNC.
KLINGER, Tod i.
STEWARST, Blizabelk A,
YUE, Henry

BAGHY, ¥arieh R.

GTTASE ACTIVATING DPROTEINS
£C-0020 POV

Inassigned
Herewith

097507, 765
2000-092-18

33

FEFL Program
1

474

LA
Home Fapiens

migc_feakbure
Ineyre IIF Ne: S08465R2

unsura
314, 343, 448
a, T, o f, o oLuer

1

choicotgez ggootbyoyon cogagggcst gttooggagse tocgorageyg tgcagacogt 60
cegogagate cagagactel ecaaccaagy guageesgly macttigacg actacoygga 12
cattcacate cctgcoghya tectgaagac cttechgega gagetgeces agsegoebict 130
gacettecay goectacgage amattobogy gatcadebdt gtodagarea ocetgodtat 240

cactggetge

sgragatkbcl tacuygagoet crcagageac aackacgleg tectocgeta 303

ccheatgoge ttenbgeaty cgytgtccey gyagageatc tthazcaaaa tyaacagots 360
taacctugoe totgtoitog goctgazbtt gatetggeat coagouughe toctoooiga 420

ghgeroitgl goooocigaar atgs

210
<211>
<212>
<213
220>
<23i>

<223>

<400

nacty sactgcigal cgagtaciab gsasag AT

2

331

N

Bowo saplens

misc _isature
incybe ID Ne: B857130RS

2

cagagotoue cticctacas cortgiitcto ctoccoggoe gygatgesge gotgooocty 60

goocoototyy agoetoageay ggagecenat geecttocay griygtagagoy cageookooy

120

qgrteactggel gecgecagat clbacggage clogcagage acaactacul cgboctooge 180
baccteoatgg getteatgoa tgogghgbcr cgggagagoa toktcaacsa aatgaacage 240
tctaacctgg cotghghott egggotgaat tkgatcetgge catececeosy ggtetecioc 300

11s
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Wi osinin PCTATSNIAOS0TS
ctgaghgece Eigtgoocet g 321
210> 3
<211» 18~
212> DKA

<213>» Homo sapiens

«320=
<221 migpe Seature
233> Incyko ID Na-:

<230x
=22ix unsure

1528062841

<227Z» 85, 94, %8, 102-102, 196, 108, 136, 151, 163
~223» m; t, ¢, g, or othe:

400> 3

atchatbtca actucctgar tgagetoeas geacacctita zatacdacea gotgdteats 60
¢oteceogaag Lhttgegghka cgetnagaad chbecenence bnnacnalge coggacygesyg 124
cckeceoacta agacancace googedgooo cogetgocca nanagoagtt cggoytcagt 180

ctgcaatace tcazan

219> 4

<211 487

<312 DA

<212 Homo saplens

~RA0>
231> misc_featbure

195

=223 Incyte T Xo: 263124780

EEAH B
cegyoacaayg cothees

a, t, ¢, g, or other

aq o

tpgeboea gngogoakac maggaghtog ataggeagta 53

caagsagaan thgaaggece betacgbyght geacoccace agotteatca agghectghby 120
gaazatethy aagecesica tcagbeacan gtiiggoaay anagtcatct attfcaacka 130
cotgagtoag ctccavgaeac accbtaaata cgaccacclig gtoateocte cocgaaglbttt 240
gocggtacygat gagasgoios ageoccbyoa ogagdgoegyy acgeagocts scaccaagas 300
Accacoyrod rydoooceygt bgoooacaca geadttigge gtoagbotge aataccboaz 360
agacaaazst caaggoomac toatocccoo totwetuagg ttcacagtga cotacchong 43¢
agagoaagye ctgcgoacey aggycchytt coggagattc ggevagogty cagacogtoo 480

dengnga

<210 5

<211» 250

<Z12= DNp

<213> Homo sapiens

<2203
<221> misa_leakure
<223> Incyte 1D Ne:

<226
<Z2l> unsure
<zgas 9, 17,

. 39,

487

3056853801

21, 48, 5

e

, BG, 158, 198, 200, 219, 228

w223» &, b, o, g, or aother

=400x 3

b
-
n
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geacgtogng
grtgtyoetyg
gegetgagea
guggatgace
cacgagetgy

googgengng teogtdgoon
gigoanigay gacangece
cgagloacce gblotacgac
goktliggnan acgigktgtc
ACCACCT

canckgsana
toggtygtys
gtguocanas
acglbcagul

TRCACHINNC
coalyyoigy
atggeattet
gobgeogpat

(110)

PCTATSNA050TS

neregrogget
ceagyate
graggtggos
gocatcorenr

<310- 6

<21h> 388

<212> ENp

<213 Homo sapiens

220>
«22ir» misc_feature
<2253> Incyte ID Ko:

=220

«22L1> unsure

<222x 6, 9, 17, 2%,
273, 274, 391, 243,
<223 a, t, c. Y. or

<400 B

wraggnaing gagygtanct
antegyngy
cageatactd caandggoe
caggtgenbc canggtgot
tgtbcanggy cactasgggs

nacegaagac acagyooagd

vegnatgeag gasgoceal

<210 7

«211x 512

212> DNA

<213> Homo saplens

R b
=221y wise_feature
<223 Ineytc ID No:

3532286T

40, &5, 72, 77, 103, 171, 188, 133, 208, 214,
364, 382
other

¢ canacacagk gttt clagagacgl cttctggeoka
t agggbtagget Eggrgagiee egngiectigt groegrtggea
t gocoky » cotgbtocea Lo agd nsghgetoeo
g saygatc catagnacke galoageages neagtganca
a choayg ananccccky ggatggoeag atozaattea
Eley > KombbbTgti gaagangote Tecogggacha
g anghkagey

130152078

220>

<221l> wnsurc

<222> &532.
<223> &, &

471
. ¢, o, or other

<40y 7
cegectgagt gbactgget doogecagat citacdgage ctaccavagt: acaactactht
cgbcotaage bacchcalyy gotbtocbyea tgoughby coiagngea telboaacaa
sabgaacapc tctaacctgg cotgtghott cgpuctgaat ttgetohgge catcoeoagog
ggbetcctos chyagtgeos ttgtgeocot gascatghte actgaactgs fgatogagka
¢oatganaay absitcageoa voougpagdc avelgaoagay casggooioy cscoataaos,
acaggggage agggcagoos chifgongge ggctglbocen oggacacass cConoqgyaes
teascaadee btzacttacte cgagtbecech gatograges agaadacghs betagogbbog
ocgaacactet cratallicy sycotackooe arascighel gtuacklgba ngilitataa
acttggcabe Cgtaaazata aceageatbta ga
«210> 8
<211 480G
212> DMNA
=213> Homo sapiens
=227
«2231» micc_feature

3/15

50

129
lag
240
259

60

126
182
240
300
360
388

a0

20
120
240
339
360
429
480
512
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«223> Lneyk

<220

«221> unsur
<232> %, 22
<233 a3, b

<400 8
angoege idgea
tatkteatko
aalcacaghy
cagectgaany
cgtaghgasc
greasasght
traaatanga
cotgoacoay
~210= 8
<215 456
«212» DA
~213= Homo

<2E0>

0

e ID Mo: 24654227¢

ggcatgockyg

gaggoageig
teatcoocoyg
cenoaconca
toggaagaan
ceagetggbe
figizelelst BELI

sapiens

«221% pisc featurs
& I Ko: 957130%313Vi

«2233> Inoyh

<220

221> unsurc
=223> 352,
G50, 531, B
<213= a, i,

cgagugcong

grag-thoos
tatgetgges
cogganatbog
gtgaackttg
gaganktgaa
nthganaceg
tgtoobiegn
ctntaactyy

435, 437-438, 440, 475, 421, 486,
o3, 817, 823, 625, 630, 633, 644,

qEgguUgnealt
gtogttaaat
tttocaggolt
tttcoccteot
ttoatcaagy

gtrakotatt
aloeckoceg
goggetteoa

¢, ¥, or olher

mangicatot
gkeoateocke
acgcogocke
gkeagtotge
ELzacagiya
moaacgbgba
zcgaclaecgy
caagoynnin
ctnogtgtaa
tacctoalyy
cbtbgintey

=210=> 10
~Z11> 194
«213» INA
<213> Homec sapisns

<220
<221> misc_fcature
<223> Imcyte ID HNe: 1hi

<220%

~221» unsura

<328> leL

<223» =, b, ¢, g, or o

<400~ 10

attteazcta
cegaagthok
coaccasgac

amisocotoad
cykactgaga
grecghogen
gggraticac
ttacoetteea
thgmbbecge
ghochoatoyg
gantnaatbn

GU54571

ther

raggtgagng
tgateotglt

teaactroct
aagtttiogeg
acaagasact

cobgmgTyag
geggtaogatb
acckcogony
agacaaaaat
gagaraggoc
Anabbongag
atcoclycos
guectacdad
enatntta
gtgtecggga
atnigreaan

gtcctgatht
CAgaNAFTa
ggglgittct
nagaacttga
catettgaay
gaghgagctc
gtacgatgag
toggeggran

493, 504,
549

(111)

PCTATSNA050TS

Locoagaghs 64

acatbetgag 120
cgyagcoogg 180
aggescicka 340
ccocteatea 3040
cacgaacree 360
zactecagag 420
coceggtyce 480

ctecaggasas o

gagaagcheo
cgyeceange
CangHegane

tgograccygd oo

gtotacaacs
tgakactgaa
maatbcltogy
agetocoags
agatttcaaa
ceanfgagnt

toabteoceon 240
ggcigtks 392
aogmragoct 368
gaccttooty 420
gy etnt 480
gransatang 5440
nzAasntgzaa 00
ctzen £55

atctatthea actacctgag tgagetocas gazcacctia aatacgaccea gotggteats 60

cohecogasg ttitgeggha

cgntgngaas

ctecagages

4715

L SUUY

cegganyecy 130
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(112)
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cohonoacoa agacaccacs gocgogese coqatgoces nacageaght tggogtomgt 180
1894

cogosalace toaa

<210= 1

=2311> 281

<212 DHA

«213> [lomo sapiens

220>

221> wisc_featura
=223 I

400> 11

gebyotcate coloooysag
ceggacgecs cohteocacoa
tggegteage chgcaatace
gaggtteaca gtgacgtace
afecgocage ghgoagacs

=210 12

«21l> 268

=212> DNA

<313 Eomo soplens

“220>
«221> mizc_feature

yEe I0 No: 1831457HL

LLktocogha

agacaccnaon

tcaaagacas
Lyagadagaa
toogogagat

«223% Ineybte ID Mo: LA643657H1

<220
221> unaare
<33x 250

e

<2¥3» a, L, o, g, or other

L4013

agragibtyy sgtoaglokg
tglgekgagg bicacagtga
cocggngates gocagogige

goocitgans bLEgacgact
cotgegagag ntgccocago
=21G» 13
<211> 271

<212> DNA
<313> HOone sapiens

misa_feature

M2Z0=

<22i» unsure

<2Z2> B, 75, 120, 183,
<323 a, t, ¢, ¢, or other

=40E> 13

qouangoneg tgascbttga
accticetge geganchgoo
Jugatcacet gratgdaday
checcagpar ncaactucgh
agggayagoa Lotbonacaa

<2if> 14

caatba
cgtaczcogay
zgacegtacy
acugigacat
vacktoLg

ctca

Ineyte LD No: &£002758HL

178, 131,

ngactacygy
ceageogekl
cagcotyeys
ngk2cicege
=atgnacage

cgatgagaay ckecamages bgcucgagog
googoggost cogotgecea sacagoagrt
¥ gaactoater cocobebgoeh

agucestyoge aveyagguee totlocggay 240
ceagaggaic b z81

sagacaasaa toaaggogas
IPRYRARFYS CLIegoReSd ageyae ]
agegatecay aggetotaca accasgggsa 1850

teacatooet go

wboe bgeagaccti 340

241, 258, 265

gacattcoars tooctocoyl gatootgasg 60
ctgaccibes agyectacga goagackekn
tguct gongocagat cttacygngs
abgy gettockyca tgeggiytcco

271

EFaE]

JP 2004-500822 A 2004.1.15



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

Wi osinin

<211 488
=212> TP
<2127 Homo

<220=
<221 MisC.

<223> Incyte ID No:

> 387,
a, t.

<4Q0> 14

cagagckgke
recoctetga
ghoactgget
maccteatgg
totaacctagy
chgagtgose
abtelicayca
agggeagese
cbacetagr

=31ex 15
<211s 567
«212> DNa
<213> Home

«2Z20>

221> misc_
=223> Incyke ID Ho:

w406 15

aragatgoon
catacagagt
aggytaggact
gecchgebee
aagatebiby
cleagagagy
thagagetot
aggtageagn
gloacgogoa
greagaagay

<214> 1
<211> 265
«212> DNA
<213> Iiomo

<226

saplens

feature

URSHYE

441, 479

$57130R1

¢, g, oi other

cttectiacac
agchoagoag
googeengat
gcktcckgea
cokghgrobt
tegigooocl
ceCcognegyc
crttgeagya

sapicae

featurs

aghtbavaaa
gttegoaaca
togtgaggoe
catykvcoca
calagtackc
agacccocty
toattitgrt
gaucgacsla
ggctgeicte
garggadag

<221> misc_feoature

«323> Incyte ID No:

<304 16
gegagagety
wigtgiggag

goacaactac

catoetboaac
georkoooag

«2La2 17

CoCougong e
agrageccbge

gyogtcteoot

26243

ceckgtecke
ggogocerak
cttacygage
tooggtutoce
coyotoant
gaaralgttc
acclgungag
ngelgtgeac

acsatacsagt
ctagagacot
agkgeettgh
tagtyecagy
galcagrapl
ggatggoeay
gaagatgctc
gelgigetek
cacacagyby
anatoge

2044444H1

thebgacoht
yeghkoactog
goracckeat
gebetaacet
cockg

stecaggyeoe
guectioorg
ctecoagags
cgggegagee
trgatotgas
avtysactye
cacggociay
ggadacande

goacaqacay
cttotggoty
greoagtagea
cortgct
tcagtgaaca
sbcanstten
tooogagace
aguaggetoc
atesogagas,

coagycotan
cLyccgeeag
gegcetonty
gueeckghglce

B/LS

gggatgoage
gtatguagazy
avaackacgt
btcttcaacaa
catoaaags
Lgategayty
cacoaTggua
cadgagetaa

gtgtuggaqy
cCatoaysgy
cagoetacty

o cacghgockc

Lgtteagug
gooocgaagac
cogeatgtay
gtazaakcky
totgebtagba

gagragatte
ateottacgga
catgogdbgn
Liegggebgs

(113)

PCTATSNA050TS

gotgcoacty
cageckgegk
cgbectecge
aabgaacage
gaqtcksctec
chatgagzag
scaggggage
Aacaadetanc

Lagotogana
actogyeygt
chRRgilget
crgggtocty
cacasuggsa
acAggncagy
HeagCCCaty
GCTgeagoaa
ggockygaag

togggalean
geotoccaga
cocddgagag
atityaletg

560

320
133
240
30
350
420
460
488

50
120
180
240
300
360
320
480
540
567

.14

126
120
246
265
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(114)

Wi osinin PCTATSNA050TS

«<211>» 515
«212> DIRA
<21i3> Homo saplens

226>
221+ misc_feature
<2235 Ingyla ID No: 34i6B33TE

<220

<Zils> unsuars

222> 4956

<223 m, t, ¢, g, or other

<400> 17

tacaaaacat acaagtygcac sgacagutgh Cogagytage tcgoaacata cagogbghtc &0
gcamcactag agseglotic tggclgocat cagyggacts goagataggg tagugettagt 120
aaggeatgtyg gotighghcs ghggaacages chostgcama gadgstysee tgotocecly 1RO
bteocontgoh gesaggoedt gotdcocdadd tgechoopdy cigcotoeaga totttteata 240
glactegate ayvagbicad Cuascelgbht vagpgyoacd aggooactoa gouaggagac 300
coectgygyat guccagateoa anticageocs gaagatacag gucagghbtag agutghtosl 3606
Lrrgttgang sbgctotooc gggacaccos ceeatgagygt agoggaggac 420
gacytatigt goteoghgag gobcogtaaga tobugeggea gosgtigaca cddaggotgc $80
teckecacace tgoaanggea tgoggotcco tgolgage sig

=Zib= 18

<211+ B&E

«232> DNA.

2213> Homs sapisns

220
<221» mise_feabure
«223> Ingy:te 1D Fo: 130152076

<220

=22Ir unsurs

=222~ 509

<323> &, t, ©, g, or othor

<400 18

gyttebgaat teatetaatg gotgghbtath tttacagsty ccaagtibtat anaacataca &0
agtgracaga caggrgtggg agstagolod aaatatscay aghgttoges acactagaga 120
egtekbotgy chtycoatoag gogncheggs gotagggtay gottgotgag goccgtaock L80
tytgieerty goacagecte ctgcaamgyy gctgoootyc tocectgtte cmatggbgoe 240
BggCCgtyct ¢ooragptac cbocgurgiy ctgaagatot Ctteatacts ctogaboad:
agttcagbga acatgticag gggcacaasy goacheaggy agaccee chygggatag
cagatcanat toageccogas gecacaggee adgthbagade tgtteattbt getgaagnty 420
ctotcecgag cagyaagoer atgagdiage goaggacgac atatigtych 420

ctoggagyet tggeggeanc aghgacacgc aguckygaal togaakicog 540
Aagaettany 548
wR2L0x 1%

<211> 244

212> DNA

Booa sapiens

<220
<Z2l» nisc_feature
<223> Incybe ID Ho: 130152011

=300> 19
cagectgegt gteackggot gorgecagat chtacggage vteccagage acaactacdt &0

. cgisctecge taceteatygy geottectgea tgeggtgtce cgggagagea Lolicaacaa 120

1.5
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Wi osinin PCTATSNA050TS

aatyascage totamocteg cotghbgtobt cgygetgsst trgstobggs catcecaggy 180
ygtebockee chgagipgeee Rtghgerecst gaavatgllie acbgaaciye tgabtcgagta 240
clal 244

<210x 20

<211» 521

<212 DA

<213> Homo maplens

<220»
221> misc_realure
<223» Tneyta TD No:o 1422635X3050

®320>

<221» unsure

«222» 425, 518, 519%

223> a, t, ©, g, or other

<&CO> 20

catkagaagy ttoigaatic alctaatgos tggtralfts Lasagatgoc sagtiracaa 60

aacatncaay “gancagaca ggtgtgggey gtagotogaa acatacagag kgt caac 120
actagagary tettotygel gooalcaggy gactegdayy trogtgaggs 180
cugkgeetny tghorngtgge acagectoot goaaaguuoe y coatgbicoa 240
atggtyecay gecgtgetae ceagotygoct cogggatget gaagabolib Loaltagtact 300
cgatoagess tiongtdaze abgttcagds goacaaduqn actoagggag gagaccoooh 360
yggatygrca galeasatbe agoocgands cacagyg T ¢ Rteath ToA20
tgaagetgcot chococgggac accgsatgea goageoocaty agglagogga ggaogacgta 480
gttgtdectot guggangetce dtaaatetty cggcancant ¢ 521

<21C> 2L

<211 413

=217%> DNMNA

«213> Rattus norvagicus

misc_Ceatursa
ineybe ID No: T701244%26H1

<400 21

coggectges chugggocay coaggkgtye ggohagagta gobgagaboa ggageggtas 60
toggtggacs gagrigraga garasyggaag cageagooas ackgagggec mcaggaddsas 123
ccteagtggt ghteatgget gyoctggace ccasgoigag cacasgloas coattclato 130
atgtggconyg acmcggombc ctgcaggtgy cag 213

<213> Raitus norvegicus

<230x
«231> miss_Ceakure
«223> Inocyte ID No: 70025C18SHZ

<400 22
ctgyggooay ocagatytge ggctagagta gotgagatea ggagaggtge to &0
gagchgTaga Jacaaggaag CHJCSYCCAC actgagguac acAggagyac of 1x0

grtoatggat ggoctggase cocangotgag ¢acaagtcac ccatbctaky atglygecag 180
teacygeate cbgcagolygy cagggyatia cogocadddy agnedeatet foachtbeay 240

clgeckgoegg bthtgeocacceh Lqoaccaget caza 273
<210 23
=21i= 323

/15
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Wi osinin

> DA
13> Ratkus norvegicus

«321> misze_feaburs

<22%> Tneybo TP No: 101575874Et

<400= I3

cageccntos caccaagacy cogooacchbe
Lcagtttgea atacotcaga gacasasatc
maggar
ccagocgocca gacktgtocoge cagotooagc

guscyyhgac atatctgags ygas

tlgmkgatia lLogtgacaty caeclcccag
tgecocages actgetgace tteaa
<210> 24

R TR

<212 DNA
<213> Ratlus norvegicus

<220>
“221> misc _featuxa
<223r Inoyke ID Wa: TOX274036U1

«400> 24

atcaagglga ackcatocee cotgtgetgo
guaagocegt gaacsttrgut gattatgood
catttetbey agagotgore cagecactogs
gaakzaccuy tglggagage agoctgegag

<219 25
“22l= 123
<213> D¥A
<213» Ralttus porvegiccs

<220
<231 Fisc foature

<2237 Ineybe ID Nce: 70048052841

400> 25

(116)

PCTATSNA050TS

gyocgectot gootaccoay cagttoggoy 60

aaygtgaacl catceccorot ghge

ogit 120

tgcacuctygns aggoetgthto cggagatcay 220

qgebctatga beaagggasg coh

gaact 240

ctglgattot aaagescatlt ctiogagade 300

ghigyacygt gacatatctg agagaaaaag &0

acatgeacct coaagatgno
tgaocktcea agoctacqgag
tgacceackg cegeortoate ckyg

325

130
18C
233

cotgagozgs ctoccagaac aczactatge cgtoctoege btacctealygg gotteclgra 60
Sgadgtgtot ctggagagea ttccaamcaa gabtgeacage tobaacergy catgbgbgtt 120

togyctya

<210> 26

<211 212

<212> DMA

<213» Ratbus norvegicis

<220
321> misc_featurs

=223 Incyle ID Ma: FCORISTS3L

400> 26

ttloaancna gatgaacage ictaacchbuy
cateoacaggg gutggettee ctgagegoee
tgatsgagta chatgacaan gtovtcagty
a~actgicga ascgaazcag ootgghockg

<3L0> 27
211> 251
=212x DHA

23

satgbgbtgtt bgggetgaac tigatekbgge 60
tagttecbck gaacthigthe acagagoctge 120
cocaguagdy arckguagas cacatoogdy LED

tE

913

212
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Wi osinin PCTATSNIAOS0TS
<213» Ratius norveglons

“Ii0=
<221> misc_Featurae
©233> Incyte ID No: 7OCH3E061H1

<400= 27

tttocamaraa gatgonoage teohaacctgy matgtgtghbt bgggobgaac thgatoetgyc 60
catoccagyy gatggottoe chgagogoce bggttectot gaackbgbte moagageotge 120
tgabagagta ctatgacman gtottoaghby ccocaggsygy cootggggag cacatooggn 189
atactgtegz aacgaaacag gehbgptesty tiaccasaga attcacacay acgygeache 248
coogggeat a 251

<400> 28

gragacceyy cactoagdty gydtecgidy tcagagotgn adatdagacaz 69
ggagooeggasy gebaclytge gagdyaagagy cocbegybag Ugeccatgge 120
tggccaggal colycgoiga goavgaghoa coogticlac gacghggocz vacatggoat 130
tclgoaggtg geaggggsty acogottogy aagacgtytt gtoacgtteoa gobgatgacy 240
gatycoacor bococacoage hdgaconoos godgusigote gagtalbtya agtacacact 300
ggatcaakae ytlgagaarcy aklaltaccat cglotattte cactacggpe tgsscagoog 360
gaaraagocet bocotygger ggctocagay cgcatacaag gagttegata gyaagtacaa 420
gaagaacttg aaggecatol acgtyggigea ococaccage ttrateaagy Teotgiggaa 420
ecatoibgasy covcteatea ghoacaagth lrpgasgasa gltoaktcbatt tcamctacet 5S40
gagtygagote cacgaacacs ttamatacga ccagokoyle akoectecog aaglttigeg 690
dtacgatgay =agclcoaga goockgeoacga ggouegga: cegeckocca coaagacace 860
boogongeuy cooooyotdls COACRCIGTR O accternaaga 720
cazazalong gyngaastca Loooooctgh i ¢ wcochkgmgaga T30
gaaaugootyg cycaccgayg gagnkcogoo agegtacaga coglocgega 840
gattcagagy ctotasaans ogigamebbt gacgactacy gggacabtea 900
catcoctgee gtgatoatga gogagagaety coccagveye thatgacckh 060
ccaggcctac gagoagattc togygateac ctogtgrtggag agoagectye grtgteactgy 1320
ctgsogo atcttacgpa gockecraga goacaactac ghegtootoo golacckoakt 1080
gogctEcctg catgeagtgt cocgugagag catctbeanc asaafgaaca gatostsacch 1140
gygcctghgte thogguectga abtttgatesy gooateocag ggoghctoct ceckgagtge 1208
cobigbgece shgaacatsl Loactgaact goigatcgag tactatgeas agabeotbcoag 1240
gcacotygeg ageacyguect ggoaccatgs dgaacaggds goagggoage 1320
gaddebgtac cacggacaca agocasayyo : ctacootacs 13460
toogagtone ¢igatggeas coagaagacy tolckaghgl chgtatatih 1440
cgagcbtaoct cocacaccty totgtgeack tgtatgbttt catetghaza 1500
aataacoage ratbagatoa attcagoace ttotantgss zanadaioa 134%

kil

210> 2%

#211> 1E39

<312> DNA

<213 Home Zaplens

“220>
<231 mise_feabure
#223> Ineyte ID No: 404424.5

=408 29
gragacdoyy cacgragyty ggggcogygeyg ggglcoglgy accagagelg cagagagaca 60
agooquegys ggctygaetghy ctggatgeoay tgaggzagay gecategety ghtgecsatgy 120

19/15
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Wads1010

chggeeagys boclyogolg
Frobgeadgl gooadggoat

3 croccacgag
tggaccazta cgttgagaac
gyancasgoe LEccctggyge
agaagaackt gaaggoocte
acatcktgas
bygmgtyanch
gotacgatgn gaagckeoag
cacodetdor geaccagaty
acasnaabca aggcgaacty
agaangecct gogoacegag
agatccagsy gotohacaac
scateectge cglgakocty
kccaggecta cgagoagatt
goebgeogooa gatetbacag
Lyggetteok geabgougty
bggocctghyt cttogygeky
coottgtgoes cotgaacato
graccoogga gucactLgug
coectbigoa guagaatatbs
cicocgagto: cctgatageom
Loyagectace kccoacacet
aaatazcoay ccattagatdy

2210 30

<2311» 433

<2:2> PRT

<213> Homa sapiens

ageacgagie
gaccgobbtn
ciggacracc
gattakacca
Cygotooaga
tacgzggigc
agtcacazgh

: cthaastacy

agootgoasy
Gotacadaye
atoconooty
ggcokgLees
CARLUFAng
magacciion
ctegggatea
moccktocoag
treocogogaga
zathbgatet
thoactgaac
JOET
e
gz
gtelyigeas
aactozgaac

FUBB53BODL

=220>
<221> misc_fomkuras
223> Incyta ID Ne:
<d00= 20
Met ala Gly ©In Asn @ro Ala Leu
1 El
Asp Val hla Arg His 3
=0

Phe Gly Bryg Arg
Ser His Clu Leu

Ter Leuw Asp Gln

His Tyr Gly Leu Asn Ser Arg AsD

accoyttota
gaagaoghgt
agoggelgel
togtatattt
gegeatacas
aATCooue Cag
ttgggaagaa
accagergyh
agggccggac
aghtbygogt
tyetgagatt
ggagatcone
cogigaacth
Lyegagaget
cotgtghlgga
ageasaadta
gralottoaa
ggecakooon
sgotgatoga
tggraceaky
aagocangyy
atototadgtg
ttghatgtel
ctbeobaaty

Sor Thr Ser
1

Gln val RLia

235
Cys CTys

beu Gla
55

Pyx Thi
i

Lys I'ro Ser
a5

Cln B=r hla 'Tyr Lys Clu Phe Asp Aryg Ly Tyr

Lys ala Le: Tyr Val Val His Pré

Trp Asn Ile Leu Liys Pro feu Ile

Val Iie Tyr Phe Asn Tyr Leu Ser

Tyo asp SlIa Leu Val Tle Pre Pro

Lys Leu &in Ser Leon Hig Glu Gly

hr Pro Fro Pro Arg Pro Pro Deu B

gar Leu Zln Tyr Leu Lys Asp Lys

100

Thy Ser Phe
115

Sar His Lys
136

Glu Leu His
145

Olu val
160

Arg Thr
175

150

Asn Gla Gly

11/15

cgaecgtyggec

tytcacgite
ggagtattiy

ceactacgyy
goagttagat
chtoatoaay
agtcatstot
catecatasd
goegectees
cagtchycaa
cacagbtgacs
cageglotag
tgasgackac
geocoagceg
gageagecty
ategtestc
caandiEaas
gggggtetec
gractatgaa
gosRragyry
ccteacceay
tLoeaacad

tygkanactty 4

s
Gly

Rrg

Fro
BED
Met
hen
Vall

Gly

Pha

Leu

Phe
RED

Pro

Tyr

Trp

5 BEI1L

vall

Iys

Teu

Gly

Ile

(118)

PCTATRNL/050TS

agacatggea 18€
sgetgotgoe 240
sadtacacae 300
ctgaatagcs 360
aggaagtacna 420
gtoekgtaga 480

tcmaclass 340

Tyr

Arg

Fra

gangbtttge &00
sovaagacud 661
tacctcaaang 729
tacctyagay 740
arogioegoy 240
ggggacatte 200
cttotgacet 260
cgegleacte 1029
egetacetea 08D
agekbetaaecs 1140
tcootgaghkg 1200
Aagatctbea 1340
EBLEINE bt
cckaccelac 1380
catgkt 1440
tgtaz Lhe

i3z

1338
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Wi osinin

Leu

<ZLO-
<211>
=213
<2.3>

Vel

o Thr

Glu I

Asp

“220x

“221x

31
433
ERT
Homo sapiens

Leu

Glu

Ala

val

Frar

Axy
aly
ain
ely

G1lu

Arg
Arg

Fha

Asn L

Val
Lys
Fro

wra

200
Pha
2.5
Lz
A0
Bryg
245
Asp
260
Leu
275
cly

migc_feature

<223> Incybe ID No:

«43%= 31

Met

Gla
iys
Trp
Val

Tyr

Ala

Vel

Gly
Bla

Ay

: Glua

Ban

cly

Rla v

Lew

Ile

TV

&ln

Gla
RErg
Ave
Liza

Gln

Thr

Phe

Liew

Yal

hrg

Pro

Met

val

Ser

Pae

404424 .5.p5eg

= Lau

Ley
Fhe
ArTg
hen
Asn
asy
Fro
Ile
Ser

Fro

Ser
Gl
Ser
Leu
Asp

e

EYEY
265
Lieu
280
Glu
293
Leu
210
L
325
Zar
340
Sln
355
‘Tar
378
Glu
385

Ary 2

400
cly
£15
Arg
a3n

BArgy
Bert
Lys
Val

Thr

Lell

Lrg

Ala

cys
Gla
Thr
Ser
Tyr
Phe
Yys
Hiz

Leu

Zisu
Val
Leu,
Pro
Rla
Thy

RIg

Ll
Lys
Ile

Phs

Argy

Lyrs

cln

> Val

Gin

L.eu

i His

Val

Ala

Ser

Len T

Gly

Pro

Lys :

o
Asp
Meat
Leu

Val

His

Iy

Thr

Asn

Lys *

Rla
Ary
Asn

Ser

Phe

Pre

val
Lys
Ll

Lsp

315
ALy
33e
val
345
Leu
360
Gla
s
=Eis
aen
Sin
403
“he
4240

(119)
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Wi osinin
155
Tys Len &ln $er Teu
179
Thr Pre Pro Pro Arg
185
Her Leu GIn Tyr Len
2Zed

Pro Val Leu Arg The

ichH
Val val Len &G Tyr
320
%lu g2r Ile Fhe Asn
335
Phe 31y Lieu Asn Leu T
350
ger Ala Laou Val Pro
365
Tyr Tyr 3lu Lys Ile
180
Gly Tiou Ala Pre Trp
395
Glu Als VYal Zro Arg
ALl
Leu Pro Prz Ser Pro
425

<2i0» 32

353

FRT

Homp sapil=ns

2221% misc_feature
<223% Lhayte LD No:

«400> 32
Tyr Lys Lys A=sn Leu
1 3
Phe Ila iys Val Leun
20
Lys Zhe Gly LyE Lvs
35
4is @lu His Lew Lys
50

Pro Bro Pro Thr Lys
&ln ©ln Fhe Gly val

Gly Giu Zeu Ile Pro

Big Giu
Fro Pro
Lys Rsp
Thr val
Phe Arg
Leu Ty
Llc His
Pro Gin

Ile Tar

. ~le Leu

T2 Met
Lys Met

TED
Lel hsn
Phe Ser
Sl Gin
Thr Glo

Leu Mat

65285

Ly Aad
Trp AEn
val Ile
Tyr ASp
Zys Len
Thr Pro
Ber Lan

Fro Val

Gly

i
i)
£

Lys
T
Arg

asn

cys
hrg
gy

Asn

Thr

Gly
Ala

Ala

Aryg

Pro

: Lieu

Val

ser

The

sexr

a Eex

L Phe

Sexr
Thr

Rle

TYr

Ley

 Phe

Leu

Ser

Frg

Zla
455
Tiea
269
&iu
285
Law
z10
Ley
325
sar
240
Gln
355
“hy
279
=45
385
Arg
4040
Hly
415
Aryg
430

Tro
©in
Gy
ary

Sax

Pro
His

Asn
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(127)

nsmaronal Agpication No. PFCT/US 01 /85075

FURTHER INFORMATION CONTINUED FROM  PCTASA! 7210

This International Searching Autharity found multiple (groups of)
inventions in this international application, as follows:

1. Clatms: {1, 13, 16-19 complete}, {3, 4, 6-13 partially}

A purified nucieic acid molecule as set forth in SEQ 1D NO:
28 encoding a GTPase activating protein as set forth in SEQ
ID KO: 3@. A protein with an amino acid sequence as set
forth jn SEQ ID NO: 30. A probe, a recombinant mucieic acid
molecule comprising a promoter operably linked to said
nuclei¢ acid melecule, a transformed cell, a method of
producing a polypeptide, methods of detection, methods to
screen a library, a method for purifying a ligand, a
pharmaceuticai composition comprising said nucteic acid and
protein.

2. Claims: 42, 15 complete}, {3, 4, 6-13 partially}

A variant of a nucleic acid melecule as set forth in SEQ 1D
RO: 29 encoding a GTFase activating protein as set forth in
SEQ ID NO: 31. A probe, a recombinant nucleic acid molacule
comprising a promoter operably linked to said nucleic acid
molecule, a transformed ceil, a method of producing a
polypeptide, metheds of detection, wethods to screen a
ithrary, a method for purifying a ligand comprising said
nucleic acid.

3, Clatms: {3, 4, 6-13 partially}
A hucleit actd molecule as set forth in SEQ 1D WO: 1. A
probe, a recombinant nucleic acid metecule comprising &
promoter operably Tirnked to said nucleic acid molecule, a
transformed celt, a method of producing a polypeptide,
methods of detection, methods te screen a ithrary, a method
for purifytng a Tigand comprising said nucieic acig.

4. Clatms: {3, 4, 6-13 partially}

same as invention 3 but comprising SEQ ID NO: 2.

5. Claims: {3, 4, 6-13 partially}

same as inyention 3 but comprising SEQ 10 NO: 3,

6. Claims: {3, 4, 6-13 partially}

same as invention 3 but comprising SEQ 1D NO: 4.

7. Claims: {3, 4, 6-13 partially}

page 1 of 4
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Inemapona Applicaranhia. PCT/HS 81 785075

(128)

FURTHER INFORMATION CONTINUED FROM  PCTISAY 10

same as invention 3 but comprising SEQ ID KO: G,
8, Claims: {3, 4, 6-13 partialiy}

same as invention 3 but comprising SEG ID NO: 6.
g, Claims: {3, 4, 6-13 partially}

same 2§ fnvention 3 but comprising SEQ ID KO: 7.
10. Ciaims: {3, 4, 6-13 partially}

same as invention 3 but cemprising SEQ ID MNO: 8.
11. Claims: {3, 4, 6-13 partiaily}

same a$ invention 3 but comprising SEQ 10 NO: 6.
12. Claims: <3, 4., 6-13 partialiy}

same as invention 3 but comprising SEG 1D ND: 1B.
13. Claims: {3, 4, 6-13 partially}

same as invention 3 but comprising SEQ ID KO: 11.
14. Claims: {3, 4. 6-13 partialiy}

sama as invention 3 but camprising 5EQ ID RO: 12,
15. Claims: {3, 4. 6-13 partialiy}

sama as invention 3 But comprising SEQ ID NO: 13.
16. Claims: {3, 4, 6-13 partially}

same as invention 3 but comprising SEQ ID NO: 14,
17. Claims: {3, 4, 6-13 partially}

same a5 invention 3 byt comprising SEQ TD NO: 15.
13. Claims: {3, 4, 6-13 partially}

page 2 of 4
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Insernanonal Applcanen o, PCT/US 81 /05075

(129)

FURTHER HFORMATION CONTINUED FROM  PCTASA! 2|0

same a5 invention 3 hut comprising SEQ 1D nO: 15.
19. Claims: {3, 4, 6-13 partially}

same as invention 3 but comprising SEQ ID NO: 17.
20 Clatms: {3, 4, 6-13 partially}

sama as invention 3 but comprising SEQ 1D NO: 18.
71. Claims: {3, 4, 6-13 partiaily}

same as invention 3 but comprising SEG ID HQ: 19.
22, Claims: {3, 4. 6-13 partiaily}

same as invention 3 but comprising SEQ 1D NO: 28.
23, Claims: {3, 4, 6-13 partially}

same as invention 3 but comprising SEQ ID NO: 21.
24, Qlaims: {2, 4, 6-13 partially}

same as invention 3 but comprising SE§ 1D MNO: 22.
25. Claims: {3, 4, 6-11 partially}

same as invention 3 but comprising SEQ ID NG: 23.
26 Claims: {3, 4, 6-13 partially}

same as invention 3 but comprising SEQ ID NO: P4,
27. Claims: {3, 4, 6-13 partially}

same as inventiem 3 but comprising SEQ ID ND: 25.
28. Claims: {3, 4, 6-13 partially}

same as invention 3 but cemprising SEQ 1D NO; 26.
29. Claims: {3, 4, 6-13 partially}

page 3 of 4
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(130)

Internatioral Aopication Mo PCT/US 01 /85075

FURTHER INFCRUMATION CONTINUED FROM  BCTASA! 210

same as invention 3 but comprising SEQ 10 NO: 27

30. Claim : {5 complete}

A single nuclectide polymorphism comprising a substitution
at position €62, 1013 or 1020 of SEG 10 NO: 235.

page 4 of 4
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INTERNATIGNAL SEARCH REPORT
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