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ASTARTYL PROTEASES

This application is (fled under the Patant Conperation Treaty and claims the henefit of U.S.
Nenpravisional Application No, 09/470,954, our Dockel Mo, PC-0008 US, filed 227 Decenber, 1999,

TECHNICAL FIELI
This invention relaces to sucleic acid and amino acid sequences of new mamnzlian protein, nucleic
acid sequence variants theeeof, and to the use of these sequencas in e churacterization, diagnosis,

prevention, snd treatment of Alzheimer’s disease and Down syncfrome.

BACKGROUND ART
Phylogenetic rejationships among organisras have been denkmstrated many times, and studics from
a diversity of prokacyotic and eukaryotic Orpanising suggest a more ar less gradual evolution of biochemical
apd physiclogical mechanisms and metabolic pathways. Despite different evolutionaty pressures, profeing

5 that reglate the ool cyclé. in yeast, nematode, fly, rat, snd man have conmunon chemical or struclorat

feamres and modulaic the samc geteral colbular activity. Comparisons of bunian gene sequences with fhose
from other arganisms where the structure andfor function may be known allow researchers to draw
atalopies and (o develop model systemns for testing hypotheses. These uodel systems are of greal
impertanee in devaoping and testing diagnostic ad m&rapcutic agents for human conditions, diseases and
disurders.

Senile neuritic Phagues, e newropatholngical siguature of Alzheimer’s disease at post-mortem
eximination, are found in the hippocampus and neocorlical regions of the brain. The hippocamipus is part
of the brain’s imbic systera and plays an impertant Tole tn Jewning and memory, In Alzhcimer's disease
patients, sccnmulating plagues damage the nenronal architechure of the hippocamyus and eventnally
cripple the memory process.  The disease can be early onser, effecting indivicuals as yonny as 40 years of
z2ge, and can be familial or sporadic. Familial Alzheimer’s discasc has been thought to be inberfted strictly
&8 an aulosomal dominant rait, However, this view is changing 4s more gepetic determinants are isolated.
Tor example, some normal allele varianis of apolipoprotein B (Apoll), a protein found in sentle plagues, can.
either protect against, ar increase, the risk. of developing the disease (Strittmatter ¢t al. (1993) Proc. Nail.
Acad Sci. 90:1977-1981). Mutations in three other gones, amyloid precursor profein (APP), presenilin-1,
and presenitin-2, have also been shown to predispose an individusd to Alzbeirer’s disease (Selkoe (1569
Nature 399:A22-A31).

f-amyluid pretein (Af) is the majoc component of sentle plagues, and it is normelly formed when

fi- aud ¥ secretyses cleave APP. In Alzheimer’s divease patfents, large quantitics of AB arc generaled and

JP 2004-500811 A 2004.1.15



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

25

30

(55)

WO 0698 PCTATRN0/33743
acvumlate extraceitlarly in Uese neurcpathological plagues, ENfars to understand the wechanisn
unoorlydng AR} deposition have recently focosed on the APP-gleaving secretases since two yeast aspartyl
proieases have heen shown 0 process APP in vifre (Zhang ot al. (1997} Bicchim Biophys Acta 1359:110-

that the secretases are

122). Recent evidence using peptidowimetic probes further confirn
lnn‘amembmnecle.awng aspartyl proteases (Wolfe et al. (1999} Biochernistry 38:4720-4727).

The presenilin-1 gene is & candidats for the y-secretase that deaves the APP carbox yt terminus.
Several lines of evidence suppott the mvolvement of preseniling in the discasc process. These include
cotmmunegresipitation of presenilin and APF and discovery that missense point omtations in presenilin
genes can restil in a particulacly aggressive, early mmsel forin of the disease {flaas and De Swooper {1989)
Science 286:916-919). Presentling are thought to cleave notch protein, which, like AP, s cleaved by o-
awl f-secrelases in ity ectodomain to produce ihe carboxyd terminal fragment that is a substrate for y-
secretascs (Haas and De Strooper, supra)

Aspartic proteases are membars of the catiepsin family of lysosornal proteases and include pepsin.
A, gastricsin, chymasin, resin, and cathiepsing I and B Aspartic proteases incluéc twi aspartic weid
residues in the aclive site and are mast active between pH 2-3, where one of the aspartic acid residues is
ionized and the other not. The catalytic aspartic. acid residue of the aspartyl protease active site is
characterized by the amino ucid residne seqoence D-T/S-G-1YS-T/S (aspartyl protease sipnatme PSO0141;
PROSITE FDOCOG128). A potent inhibitor of aspartic proteases is the hoxapeptide pepstatio which, inthe
rangition siate, resembles moonal subsizales. Aspartic proteases also Inclode bacterial pentcillopepsin,
mammialian pepsin and chymusin, and cectain fmgal proresses. Abnormal regulatinn and expression of
cathepsins is evident in various inflammatory disease states such as arihrilis.

The discovery of addifional mckeic acid sequrences encoding asparty] proteases and nuclec acid
sequenca vartants therend provides new compositions that are useful in the characterization, diagnosis,

prevention, and treatment of Alrheimer’s discase and Down syndrome.

DISCLOSURE OF INYENTION

The ivention is based on {he discovery of manunalian mcleie ackd molecules encoding aspartyl
protease (ASP] and nucleis acid sequence variants hereof, which satisfies a nced in the art by providing
compositions uselul in the characterization, diagnusis, prevenlion, and teatment of condiions such as
Alzheimer’s disease and Dovm syndrome.

The irwention, provides isolated and puified human, monkey, and rat nuclele scid molecoles
comprising SBO 112 NQs:1-43, and fragments therenf, encoding the marmalian pratein comprising amino
2cid sequences of SEQ [ NDs:46 and 47 or purtions thereof, a biologically active fragment of SEQ 1D
NO:46, and an immunologically active fragment of SEQ 1> NO:46.

JP

2004-500811 A 2004.1.15
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The invention further provides o probe that hybridizes umler 1igh stringency conditions to the
masmalian nucleic acid molecule or fragments thereof. The invention also provides isolated and puriffed
snclefe acid molecules that are complementary to the nuclefc acid miollesules of SEQ 1D NOs:1-43, Inone
aspect, the probe is 4 single stranded complementary RNA or DNA motecule.

The ivention fucther provides a method for detecting a nucleic acid uloleculéill & sample, the
method comprising the steps of hybridizing a prohe to at least one nucleic acid molecule of a sampic,
forming a Irybridization complex; and detecting the hybridizaiion complex, wherein the presence of the
hybridization complex indicates the presence of {he nucleic ackd molecule in the sample. In one aspect, the
miethod farther comprises amplifying the sacleic acid molecule prior 1o hybridization. The nucleie acid
melecnle or a fragment. thereof may comprise either an element or & larget on & wHcroarray.

The invention also provides a method Tor peing a mruclele acid molecule or a fragient thereof to
sereen a library of malecules vo fdentify at least one ligand that specifically binds the nuclelc acid molecule.
fhe method comprising combining the nucteic acid melecnle with a library of smolecules under conditions
allowing spesific binding, and detecting specific binding, thereby identifving a ligand ihat specifically binds
the smcleic actd molecale. Such libraries include DNA and RNA molecules, peptides, PNAs, proteins, and
the like. In an analogous methed, the imeleic seid molecule of 4 fragment thereof is used o purify & ligand.

The invention &lsn provides an cxpression vector confaining at least a fragment of the mudleis acid
molecnls. [n ancther aspect, the expreesion vector is comained within & host cell. The Invention, further
provides 3 method for pracacing a protein, the method comprising the stepe of cnlturing the host eell wnikr
conditioms for the expression of the protein and recovering the protein from the host cell culture,

The invention alsa provides substantially pucitied mammalian ASP or a portion thereof. ‘The
iitvention furthar provides isolated and purified profies hasiog the amino acid sequence of SEQ ID NO:48,
a binlogically aclive fragment of SEQ D NCG:46, 2ad an imimnclogically active fragment of SEQ 1D
NO:46. Additonaily, the invention provides 4 pharmacentical composition coroprising & substantially
purified mammalias protein of 2 porfion thercof in comjuncton with i@ phanmaceutical CatTier.

The invention furthor provides 4 method for using at least & porticn of the mammaklian profein to
produce antibodics. The inveation also provides 4 method for using 2 mammalian protein. or a portion
ereof 1o screen 2 Hbrary of muleeules o jdemtify at least one ligand that speeifieally binds the protcin, the
meihod comprising combining the profein with the library of molecules under conditions allowing specific
binding, and detecting specific bimding, thereby identifying a ligand that specifically binds the protein. Such
libraries include DNA and RNA malecules, peptides, agonists, antagonists, antibadies, immunoglobulins,
drug competnds, pharmaceulica] agents, and otber ligands. In ope aspeet, the ligand identified using the
mcthed mudulates (he activity of the mammalian protein. In &n analogous method, the protein ar a portion

thereof is used to purify » ligand.  The method invalves combining the mamzsalian protzin or a portion



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

w

15

20

25

30

(57) JP 2004-500811 A 2004.1.15

WO 0698 PCTATRN0/33743
thereol with a satnple under comditions W aliew specitic binding, delectiog specific hinding hetween the
protein and ligand, recovering the hound protein, and separating the protein from the digand to abtain
purified igand,

The jnvention further provides a roethod for insering o markez gene inlo the genomi: DNA of a
mizmmal 10 dismapt the expression of the nanural mammalisn nucleic vkl molecule, The invention wiso
provides a method for using the mammaltan auclele acid molecule tr produce 4 mammatisn moded system,
the methad comprising congtructing a yector contaling the mammalian mclelc acid molecule, introducing
the veeton inka a 1otipotent mammalian embryonic stem cell, selecting an embryonic stem cell with the
wveclor integrated imo genomic DINA, microinjeciing the selevted cell into a mammelian blastocyst, thereby
forming a chimeric Mlastocyst; ransierring the chimeric blastocyst inlo o psewdopregoant darm, wherein the
dan. gives birth to & chimeric mammal containing at least one additional copy of mammalian nucleic acid
motecale in ji5 germ ling, and breeding the chimeric mammal 10 genegate & homozygous matunalian nwdel
SYRICHL

BRIEF DESCRIPTION OF THE SEQUENCE LISTING

A poction of the disclosure of this patent docuraent containg material which 45 subjact to copyright
protection. The copyrighl ewner has no ohjection & the facsimile reproduction by anyone of the patent
dacument or the patent disclosure, &5 it appears in the Patent and Trademark Office patont tile of records,
but Gtherwise reserves all copyright rights whatsoever.

The Sequence Listing contains the nucleic acid sequence of exemplary mananalian micleic acid
wolecules of the invention, SEQ ID NOs:1-45; e profein sequenve of exemplacy munmalizg protein
molecules of the invention, SEQ ID NOs:46-49.

BRIEF DESCRIPTION OF THE FIGURES AND TABLE

Figures 1A, 1R, 1T, 1D, 1E, and 1F show the iman rocleic acid mafeenle (SEQ 112 NQ:a4)
cncoding the human aming acid sequence (SEG ID NO:47) of the mammatian protein. The alignment was
produced using MACDNASIS PRO softwire (Hitachi Sofiware Engincering, South San Francisco CA).

Figures 24, 2B, 2C, 2D, 2E, and 2F show the uman nucleic acid mplecnle (SEQ ID NO:43)
encoding the human amine acid seqnenoe (SEQ T NO:46) of the mammalisn protein. The alipnment was
produced using MACDNASIS PRO software (Hitzehi Software Enginesriog}

Figures 34, 3B, 3C, and 3D demonsirate yhe chermizal and strrctural similarity among buan
ASFZ, clone ID 1869869 (SEQ 1D N&:AT), human ASPL, clone ID 1611563 (SEQ ID NO:46), hunan
gastrivsin, GI 1658286 (SBEQ ID NOr48), Nerrospora crassa vacudlar protease, GI 1039445 (SEQ 1D
NG:49) proteins, produced usiog the MEGALIGN program of LASERGENE software (DMASTAR,
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Madisun W1). Cimserved ae}partyl protesse active sites (D-571-G-5/T-8/T) are double undalined.

Fignres 44, 4B, 4C, 4D, 4E, 4F, 44, and 4H demonstrare the chemical ang structural similacity
amonyg (e nuclkic acids encoding twnan ASP2, clone [D 1869869 (3EQ ID NO:4) and nucleis acid
varianls, 1438613F1 (SEQ D NO:22). 1438T19H1 (SEQ ID NO:27), 1438613HT {SEQ 11> KO:28),
3094633H1 (SEQ n NC:LE), 2000063HT (SEQ ID NOQ:25), 3484819H1 (SEQ D NQ:23), 27378T0H1
(SEQ ID NC:z4), 212341 3H1 (SBQ ID NO:26), 557751301 (SEQ D ND:17), 28085941 (SEQ 1D
NO:20), 2007269H1 (SEQ 1D NO;21), and 2293393HT (SEQ ID NO:19), proctucsd using the SEQMAN
II program of LASERGENE software (DNASTAR). Putative splice junciion sites are indicated by (A).

Figures 5.4, 5B, 3C, 5T, 3E, 5F and 3G demonstrate the chemnical and strachiral similarity among
the mucleic acids encading mman ASP1, 1611565CB1 (SEG 1D N0:43} and nucleic acid variaots,
S157179F6 (SEQ TD NO:29Y, 3985758H1 (SEQ TD NO:30), 2846604H1 (SEQ 1D NO:31), 5743028H1
(SEG ID INO:32), 4148749H1 (SEQ T3 NO:34), 1855226H1 (SEQ [ NQ:33), 1853420H1 (SEQ 1D
NO:36), 5114558H1 (SEQ 1D NO:37), 839533R 1 (SEQ 1D NQ:33), 4999652H1 (SEQ TD NOAQ),
S3EE490H1 [SEQ [D MOU39Y, 3630054H1 (SEQ 13 NOAT), 4108264H1 (SEQ D NO#2), and
3751807H1 (SEQ 1D NO:33), produced using the SEQMAN 1T program of LASERGENE software
{DNASTAR). Pulative sphice junciion stes are mdcuted by (A}

Figures 64, 6B, 4C, 6D, and 6F demwnstrale ihe chemical and stractoral similatity among human,
1611565.comp (SEQ D NO43}; and rat, 70191857511 (SEQ 1D NO:6) and 700921566H1 (SEQ D
NO:7), nuleic acid scrjuences, produced using Phirap software (Phil Greep, University of Washington,
Seattle WA),

Figures 7A, 78, 7, 7D, 7E, 7F, and 7G demonstrate the chemical and structural similaricy among
buren, 1869569 comp (SEQ O NO:44); rat, 701911752HI (SEQ ID NO:18), 70190708H1 {SEQ
ID NQOD), H494841HI (SEQ TD NO:B), 701596150H1 (SEQ ID NO:12), 701021380H1 (SEQ ID
MO 14} 701823687H] (SEQ ID NO:11}, 701188357H] (SEQ ID N5, 700769257HT (SEQ) ID NOu4y,
TOUFESETIRI(SEQ 1D 190:3), TUD25156712].comp (SEQ 1D NO:1J, 701432228T1.comp (SEQ 1D
NO:2), TO0542176H1 (SEQ TD NO:13), and 70037687081 (SEQ 1D NO:15); and monkey,
T00705032H]1 .comp (SEQ ID NO:16), nucleic acid sequences, prodaced using Fhrap software (Green,
supra). Putative splice function gites arc indicated by (A).

MODES FOR CARRXING OUT THE INVENTION
Tt is understood that this invention is not limited to the particular machines, materials and methods
desciibed. T is 2180 to be imderstood thut the terminology used herein is for the purpase of Geseribing
particular emtixliments only and is rot intended to Limit the scope of the present invention which will be

Limited only by the appended claims, As used herein, the singular forms “a,” “an,” and “the” nchede plural
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reference unless the context clearly dictates otherwise, For example, a refereace to “a host cell” includes a
plarality af such host cells known o those skilled in the at.

Unless defined atherwise, all technical and scienl3fic lerms used herein have the same meanings as
commanty wndersroad by one of ordinary skill jn the avt o which this invention belongs. Al publications
mentioned herein arc cited for e purpese of describing and disclosing the cefl ijJ}.e;'L protacols, reagents and
vectors which are reported in the publications and which might be used in vonnection with the invention.
Nothing hersin is 1o be construed a5 an adwiseion that the invenrion is not entiried to antedate such

disciosure by virlue of prior ivvention.

Definitions

“Asparty] proteasc’” or “ASP”, refers to a substantially purified protetn obtained frem any
InATDAk A SPecics, including murineg, boving, Ovite, porcine, rodeut, caning, simian, and preferubly the
Tuman species, and from any sonece, whether natural, syrthetic, semi-synthefic, or recombinant. “ASPs”
refors to mote than oug ASP.

“Altered groe expression” and “aliered expression” refers to the increase or decrease of gene
exprassion and the presence or absence of itanseribed messenger RNA transcribed in 2 sample.

“Binlogicaily active” refers fo & protein having structural, fonmnelogical, regalatocy, or chiemical
functions of a naturally cccurring, recombivant or synthetic molecule,

“Complementary” refer to the namral hydrogen bunding by base pairing between purines and
pynimidines. For example, the sequence A-C-G-T forms hydrogen bonds with its complements T-G-C-A or
U-G-C-A. Two single-sirended molecules may be considered partially complementary, # only some of the
nuclkentides bond, or completely complementary, if nearly all of the nucleotides bond. The degree of
complementarity hetween oncleic acid strands aficets the cfficicncy and strength of the hybridization and
amplification reactions.

“Derivative” refers to the chemical modification of a micleic acid mclecele or amino acid seqoence.
Chemical modifications can include replacement of hydrogen by an aliyl, acyl, or aming group of
glycosylation, pegylation, or any sunilar process that retaing or ephances biological activity or Lifespan of
the milecale or sequence.

“Fragment refers to an Incyte clone or any pat of a oucleic acid molecule that retains a uszble,
funetional clrracleristic. Useful fragments incdlude dligonucientides which may be used o ybridization or
amplification techmologics or in regulation of replication, transcription cr ranslation.

“Hyhridization complex” refers 0 a complex befween two micleie acid molecules by virtus of the
formation of hydroven honds Brerween, purines and pyrinidines.

“Ligand” refers to any moleenle, agent, or compound thai will bind specilically to &
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complementary site on 4 vucleic acid molecnle or protein. Such ligands siabilize or modulate e aciivity
of nucleis acid molecules or proteivs of the invantion and may be compased of at least one of the
following: inorganic and organic subsiances including nucleic acids. provetus, carbobydrates, fats, and
Lipids.

"Modnlates" refers to a change in activity (biological, chemical, or immunological) or lifospan
resulting {rom specific binding hetween a molecule und either 4 nucleic acid molecule or 4 protein.

“Nuclefc acid molecule” refers 1 a nucleic acid, oligopucleotde, mclectide, polynucletide or
any fragment thereof. Is thay be DNA of RNA of penomnic or syathetic origin, donble-siranded or
single-stranded, and cotnbined with cathobgrdrate, Tipide, prolzin or other materials o perfori a parsicular
activity such as ransformation or form 2 wsaful composition such as a pepiide nucleic acid (PNA).
"Oligonuclentide” is substantially equivalent to the terms amplimer, primer, oligomer, element, target,
and probe st js preferably sinple siranded. The nucleic acid molecules may be splics varianis of znother
mucleic actd meleculs.

“Protein” refers to an amino acid scquence, aligopeptide, peptide, polypeptide or partions thexeof
whether natzally occurring or synthetic.

“Poriion”, ax nsed herein, refers to any part of a protein used for any purpose, but especially for
the screening of a ftbrary of molecules that specifically hind to that portion, or for the prodoction of
antibodies. Anexempluary portion is the first 40 contiguous amino acids of SEQ ID NO:46.

“Stilarity” us applied & polynucleciide sequences, Tefers to ihe guantified residus malches
between a1 least two polynuclectide sequences aligned nsing a standardized algarithm. Such an algavithm
miay insert, i a siandardized and veproducible way, gaps in e seqpences being compared in onder 10
optimize aligoment between fwoe soquences, and thercfore achieve a more meaninginl comparison of e tvo
SEQUENCES.

A suite of commonly used and freely available sequence camparison algorithms is provided by the
National Ceuter for Biotechnalopgy Information (NCBI), Betbesda MD. BLAST, Basic Local Aligatnent
Search Toal (Allschul gt al. {1990 ). Mol Biol. 215:403-410; Altschul {1993} ). Mal. Evol. 36:290-300,
is available from NCBI (http:/Awww ncbi.nlm. nih.gow/BLAS T/} and several other sources. The BLAST
soliware suilz includes various sequence analysis programs includiog “blastn”, that is nsed o align 4
knowm polynuclestide sequence with other palymucleotide sequences from 4 varicly of databascs. Also
available is a 100l called “BLAST 2 sequences™ that is used for direct patrwise comparison of two
nucleqtide seqenoss. “BLAST 2 sequences”™ can be acoessed and used iuderactively ot
http:fwwar ncbi. ainkoib gov/gachl2 heml,. The “BLAST 2 sequences” ol can be ased (ar boih blasin
and blastyr. BLAST programs are commonly vsed with gap and other parameters set 10 defiult sellings.
Fur example, (o compare two nucleotide sequences, one may use blastn with the “BLAST 2 Sequences”

lodd Version 2.0.9 (May-(7-1999) set at defanTt parsmerers. Such defanlt pacameters may be, for cxample:
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Mairix: BLOSUMG2; Reward for matah {; Penalty far mismaich: -2; Open Gup: § und Exzension Gap: 2
penaities; Gap x drop-offs 505 Expect: 11); Word Siee: J1: and Filter: on.

Similarify nay be measured over the length ol an entire <efined sequence, tor example, 28 defined
by a particular SEQ 1D number, or may he moasurer over a shorter length, for sxample, over te length of
a fragment wken from a larger, defined sequence, for instance, a fragment of m least X), afleast 30, at Jeast
403, at least 50, at lcast 7, at least 100, or af least 200} contiguons nocleotides. Such Jengths are exemplary
only, and it is understond tual any fragment 1_:;l1glll suppacied by the sequences showi heren, in the tables,
figures, or Sequence Listing, may he usad to describe a length over which percentage identity may be
megsured.

“Sample” is used in its broadest sense. A sample containing nucleic acid molecales may caneprise
2 bodily fluid; an extract from & ccll, chromosome, crganelle, or membrane fsolated from a cell; genomic
DNA, RNA, aor cDNA in solation or bound to & substraie; a cell; a rissue; g tissue print or fingerprint; and
the like.

“Subsiantialty purified” refers o aucleic acid molecules or preteins that ars removed from their
natural epvironment and are isclated or separated, and are at least about 60¢% free, preferably about 73%
free, andd most preferabiy aboul 90%: free, from: viker components with which they ar naturaily associated.

“Subsirate” refers 10 any rigid o send-rigid support 1o which nucleic acid molecules ar proteins we
bound and incindes membrunes, filters, chips, slides, wafers, [ihers, magoeiic or nenmapgnetic beads, gels,
cupillaries or other tubing, plates, polymers, and microperticles with a variely of surface forms including
wells, trenches, pins, channels and pores.

“Variant” refers to muclete acid molcoules that are splice variants of a mucleic acid molecule thal
encodes ASP and which may be deterroined by BLAST score, whersin the score iy at least 103, and most
preferably arleast 400,

3 'I'he Invention

The invention is based on e discovery of new mammpalian nucleic acid molecules that -encode
ASPs and nucleic acid molecule variants thersof, and on the use of the meclelc acid mulecules, or fragments
thereof, and protein, ¢of partions thereol, 88 compaositions in the cltaracterization, diagnosis, treatinent, or
preveation of conditions such as Alzhaimer’s disease and Down syndrome,

Nugleic acids encading ASPT of the present invenrion, weve tirst identified in Incyic Clone
1511565H1 from the colon tissue cDNA Library (COLNTUTOS) using o computer search for aming acid
sequenee sligements, A& consensug sequence, SEQ 1D NO:43, was derived from Incyle Clones
13G3920X321F1 (PROSKNOTIY}, 223390TH (PANCTUTUZ), 1611565T1 (COLNTUTOG), 33654 1H1
(COSMEETYZ), and the sholgun sequence SBAAQISOZFL.

JP 2004-500811 A 2004.1.15



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

v

30

(62) JP 2004-500811 A 2004.1.15

WO 6398 PCTATRN0/33743

Nucleic acids encoding the ASP2 were first idcatified in Incyte Clone 1869369HT from the skiu
tissue cDNA Jibrary (SKINBITUH ) using & computer search for aming acid sequencs alignments. A
conscnsos sequence, SEQ 1D NCi44, was devived from Tneyte Clones 1869869FG (SKINEITOL),
2549302F6 (LUNGTUTO6), 3338603H1 (SPLNNOT I(). and the shotgun sequences 703179250,
TOFVTITON, and 7031921401,

Nueleic acid molecnles encoding ihe mamnalian asparty] protease and micteic acid molecnls
varianfs of the present invention were first identified by conpering nucleic acid sequenves and amino acid
seiuences encoding ASE1 of the present invemtion and ASP2 with nucletc acid sequencas in the LIFESEQ
and ZOOSEQ databases {Incyte Genomics, Falo Alte CA).

ASP comprises the aning acid sequences of SEC} 10 NO:46, 422 amine acids In length, and ot
SEQ > NO:47, 322 aming acids in length. The following chemical and structural chavacterization of the
ASP] (SEQ ID NO:46) will be basad gn zhsolute positions (30 residues per ling) showm in Figures 3A, 38,
3C, and 3D,

The hupan ASP1 protein (SEQ 1D NQ:46) has two potential M-glycosylation sites at W75 and
N271: a lencine zipper site at residue K102; nine casein kinase [T phosphorylation sites at restducs A29,
H33, L84, L1114, 5118, Q251, L315, 1354, and C367; and five pretein Einage C phosphorylation sites at
residues D37, T42, K51, 1272, and E275. In addition, SEQ 1D N0 has twa eskaryotic and wiral 7
aspartyl protease sites at regidueg P12 and Y205. SEQ LD NQ:446 shares 43.5% similasicy with SEQ ID
NC:47, 18.8% sinilarily with humsn gastricsin (SEQ 112 NO:48; G 1658258), and 14.1% sinilarity with
Newrospora crasya vaouolar protease (SEQ D NO:49; GI 1039445). Perceat similarity was caloulated
using the MEGALIGN program of LASERGINLE software (DMASTAR). The anino acids of SEQ 1D
N3:46 from residue T35 to residue G47 are useful for antibudy production and wege selected vsing the
PROTEAN program of LASERGENE software (DNASTAR). BLOCKS analysis (p<107% confirmed the
ientity of SEQ I NOM6 s an aspartyl protease based on amino acid sequence identity from LAG through
G55, G120 thwongh T137, GIS7 through G196, AZ33 through 1244, V341 through A364 of SEQ ID
NC:46. Tn addition, PRINTS analysis (p< 108 identifies two aspartyl proisase signatares in SEQ TD
NCx46 from residues 133 through V33 and GT82 through K185, AZ3S through L.244, V240 through D334
of SEQ [D NQ:46.

SEQID NCi44 was nsed o Identify hurmian ASP2 variank muclsic acid molecules in the Tacyte
LIFESEQ database ([ncyte Genomics). Incyte clones (librarics) 1499218H1 (SINTBSTOL), 1438719T¢
(PANCNOTOR), 36428536 (LUNGNOT3), 1499218F6 (SINTBSTO1), 1377178H1 and 1377178F1
(LUNGNOTI), 3642833F8 (LUNGNOT34), 55775 13H1 (BRAPNCIU4), 508463311 (EPIMNONOS),
2203303H1 (BRAINONG1), 290859481 (THYMMOT(S), 2007263HT (TESTNOTYI), 1438613F1
(PANCNOTUB), 34543 19H1 (KIDNNOTA1), 2757870H1 (TIIPTAZSUE), 2800063H1 (DRGCNOTO1},
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212341113 (BRSTNGTOY), 1438715HT (PANCNOTOS), and 143861 3H1 (PANCNOTOS), SEQ 1D
NOs:17-28, respectively; are variants of the consensus sequence, SEQ ID NG:44 (Fipuras 44, 4B, 4C, 4D,
4E, 4F, 4G, and 4H). Putative splice junction stics are indicated on the figures by (A). These clones wers
expresesd in libraries witl the following tissne, organ, or 8ystem associations! repraductive (3/13),
cardiovaseular {2/33), digestive system (4/15), neurclogical {3/15), nemalopuietic {2/13), and urdlogic
{1/15) tissnes.

SEQ I KO:43 was wsed to identily lmmun ASP1 variamt pucleic eid molecules in the Incyte
LIFESEQ ditabase (Incyte Genomics). Incyte clones (libraties) S157179F6 (BRSTTMTO2). 3985758H1
(UTRSTUTS), 2846604H1 (DRGLNGIOT), S743028H1 ({LUNGNONG3), 375190701 (UTRSNOT1E),
4148749H1 (SINITUTOA), 1853226H1 and 1855420H1 (HNT3AZTO1}. 5114558H1 (ENDITXTO1},
A3U5IBRT (PROSTUTES, S58R490H1 (ENDINOTUZ), 499966201 {(MYEPTX.TH2), 3630054H1
(COLNNQT3R), and 4 108264H1 (FROSBPTOT), SEQ 1D NOs:29-42, respectively; are variants of the
consensus sequence, SEQ ID NC:43 (Figures 54, 5B, 5C, 5y, 3E, 5F and 5G). Putative splice junction
siles are indiratedd on the figores by (A). These clobes wera exprassed in libraries with the following ceil,

iissue, organ, of system associations: reprodoctive (5£15), cardiovascular (4/15), digestive system {2/15),
thoracic ganglion (1/15), hematopotetic (2/15) tisgoes, and terarocarcinoma ¢ell line (ML5).

Additional nuelcic acid molecules encoding the mammalian asparty] protease of the present
invention were identificd by using BLAST or BLAST2 {Altschul gt a6 (1997) Nucleic Acids Res. 25:3389-
3402 against the ZOOSEQ database (Ineyte Genomics) 1o align rat and monkey dlones with the unoao
aspartyl protease (SEQ ID NOz:43 and 44}, The clones (from varicus librarfes): 70023135671
(RABMNOTO1}), 701432228T1 (RALITXTO6), 700769871 HI (RAHYNON0Z), 7H0769257H1
(RAHYNOTOZ), 701188357H1 (RACONONQ2), 701918575H1 (RABYUNS03), 700921566E1
(RANPIOTYZ), 70049484 111 (RABCNOTOL), 700883432H1 (RAVANOTOL), 730170811
(RABYUNS0Y), 701811752H1 (RABYUNSO3), 70182368 7TH | (RAKITXTOR), 7015961 50H1
(RALITXT26), 700542176HT (RACONOTO), TO1031339H1 (RABMNONO2), 7003768 70H1
(RALANOT{}, and TOOT0R032HI (MNBEFNOTOT) presented in the Sequence Listing as SEG 1D NOs:1-
16, respectively; are non-human variants of the sudeds acid eelecules, SEQ 1D NOs:43 and 44, whicly
encode ASPs (Figures 6A, 6B, 8C, 6D, 6E and Fignres 7A, 7B, 7C, 7D, 7E, TF, 7G, respectively).
Purative splice junction sites are indicated on the fgures by (4). These clones were expressed in libraries
with ihe Jolluwing Gssue, organ, or system associations: neurnlogical (10/16), digestive system (4/16),
cardiovascnlar {1716), and urologic (1/16) Hyyues,

The nucleic acid sequences, SEQ 1D NOs:17-42 ipay be used in hybridization aod amplification
rechooloies Lo tlentify and distinguish among SEQ ID NOs:43 and 44 and similar molecules in a syniple.

The molecules imay be used to mimic buman condirions, diseases, or disorders, produce transgenic animal
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wmadels far these conditions, or to monitor animal toxicology studies, clinical trials, wnd subject/patieny

treatment profiles.

Charscterization and Use of the Invention
CDNA libraties ‘

In 2 particular embociment disclosed herein, mRNA was iselatad from maminalian cells and tissucs
using melbods that ave well known o those skilled in the art and used to prepare the cDNA libraries. The
Trcyte clones listed above were isolafed Irorm mammakian cDNA Lbraries. Al least onc Iibrary preparation
repregentative of the invention is described in the EXAMPLES below. The consenss mammalian
soquences werc chemically andfor efectronteally sssanbled from fragments incleding Incyte clones and
extension andénr shotgan sequences using computer progrars sech as Phrap (Green, supra), GELVIEW
Fragment Assembly system (Genetics Computer Group, Madison WI), and AUTOASSEMBLER.
application {Appliet Biosystems, Foster City CA). Clones, extension ancvor shotgun ssquences are
dlectronically agsembled inlo clisters and/or master clusters.

Sequencing

Methody lor sequencimg nucleic acids are well known jn the art and muy be used 10 practice any of
{the embodiments of the invention. These methods eoploy cnzymes such ay the Klenow fragment of DINA,
polymerase I, SEQUENASE. Tag DN A polymerase and thermostahle T7 DINA polymerase (Amershanm,
Fharmacia Biotech, Piscataway NI}, or combinations of polymerases and peoofreading cxomicleases such
4% those found i the ELONGASE amplification system (Life Technologies, Gaithersbucg MI),
Proferably, seqmence preparation Is automated with machines such as the HYDRA microdispenser
(Robbing Scientific, Sunoyvale CA), MICROUAEB 2200 system {Hamilton, Reng NV), and the DNA
ENGINE thermal cycler (PTC200; M) Research, Watariown MA). Machines used for scquencing include
the ABI PRISM 3700, 377 or 373 DNA sequencing systems {Applied Biosysterns), the MEGABACE 10(0)

3 DNA sequencing system (Amersham Pharmacia Biotech), and the like, The seqnonees may be analyzed

using a variety of algorithons whick are well known in the art and described in Ausubed & al. (1997, Shart
Protacols in Molecular Biclogy. Jobhn Wiley & Sons, Mew York MY, unit 7.7) aud Meyers (1995;
Melecutar Biology and Biolechnolosy, Wiley VCH, New York NY, pp. 856-853).

Shoigun sequencing is used Io penerate more sequence from cleped inserts <lerived Irom multiple
sources. Shovgan sequencing methods are well known in the art and vge thermostable Div A, polynerases,
heat-labile DINA polymerases, and primers choscn from representative regions flanldog the mcleic acid
malecules of ivercst. Tneomaplete assembled seyoences are inspected for ideniity nsing varicus algorithms
or programs such as CONSED (Gordon (1998) Genomie Res. B:195-202) which are well kaown in (he art.

Contaminating sequences including veetor or chimeric sequences or deleted ssquences can be removed or

JP 2004-500811 A 2004.1.15
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restared, respectively, organizing e ncomy axscrnbled sequences into finished seqoences,

Extension of a Nucleic Acid Sequence

Thie sequences of e jovention may be extended using various PCR-based methods known in 1he
art. For cramgle, the XL-PCR Tat (Applied Biosysleins), nested primees, and commercially dvailabic
CcDNA or genomic DNA lfraries may be used to extend the micleic acid sequence,  For all PCR—baséd
metheds, primers may be designed vsing commercially available sollware, such ag QLIGO 4.06 primer
analysis software (MNational Binsciences, Plymonth M) to be gbout 22 to 30 nuclentides in length, to have
a GC content of about 50% or mare. and 1o angeal 1o a target nclecnle at tepperatires from about 535°C
aboul 68°C. When exlending & sequence to recover regulatory elements, il is proferable to use genonic,

rather than eDNA Lijraries,

Use of The Mammalian Nucleic Acid Melecule
Hybridizaticn

The mammalian nucleic acid melecele and fragments thereof can be used in hybridization
technologies for varions purposes, A probe may b designed or derived from uaique regions such ag the 3
regulatory région oF Trom a conserved molif such as the aspartyl prolease Sigrature acd used th pro1ecols 10
identity naturally occosring molecules encoding the mamnalian protein. allelic variams, or related
nolceules. The probe may be DNA or RNA, is usually single strapded and shounld have at least 50%
sequence idemitty 10 any of the nncleic acid sequences. The probe miy Coinprise at Jeast. 16-contiguous
nucleoiides of a nucleic acid molecule. Hybridization probes may be prodnced using oligolabeling. nick
tranglation, end-labeling, or PCR amplification in the presence of Iabeled nuleotide. A veclor confaining
the nueleic acid inplecule or 2 fragment thereof may be used 1o produce an WRNA probe in vilro by
addition of an RNA polymerase snd labeled meleatides. These procedures may be conducted using
conunercially available kits such as those provided by Amersham Pharmacia Blotech.

The stringency of hybridization is determised by G+C content of the probe, salt concentration, and
emperatore. In particnlar, stringency can be ivcrensed by redncing the concentration of salt or raising the
bybridization temperature. In solutions used for some membrane based hybridizations, addition of an
organic solvent such as formamide allews the reaction to ocour at 3 lower temperature, Hybridization can.
e petformed ot low stringency with buffers, such as 5xS5C with 1% sodivm dodecyl sulfate (SDS) at 60°
C, which permits the fermation. of a hybridization complex betwesn nucleic acid sequences that contain
some mistnatches, Subsequent washes are performed at higher stringency with bulfers such as 0.2x85C
with 0.1% SDS at cither 43* C (modium seringency} or 68° C (high stringency). At high stringency,
hybridization complexcs will reimu’n siable only where (he maclsic acid molccules are completely

complementary. In some menibrape-lased hybridizations, preferably 35% or most preferably 30%,

JP

2004-500811 A 2004.1.15



L

E=1 =

=

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

(66) JP 2004-500811 A 2004.1.15

WO 6398 PCTATRN0/33743

Tormamide cant be added to the hybridization solution (o reducs the [Cperature at wiich hybridization is
performed, and backgronngd sipnals can be reduced by the use of other detergents such as Sarkesyl oc Triton
100 £Sigma Aldrich, St. Louis MO} and & blocking agent such as denatared sahoen sperm DINA,
Selection of components and conditions for hybricizalion are well known to thiose skilled in the art and are
reviewed in Ansuhel (supra) and Sambrook gt al. (1989) Mdlscular Cloning, A Taboratory Mamual, Cold
Spring Harbar Press, Plainview NY.

Microarrays may be prepared and analyzed using methads known in the art. Oligemucleotides may
be used as cither probes or targets it a microarray. The microsray can be used o momitor the cxpression
Tevel of large munbers of genes simultanegusly and to identify genethc variants, mutations, and single
nucleoiile palymeorphisms. Such inlormation miy be used W0 defermtine genc: function; (o understand the
genelic basis of a condition, discrse, ar disorder; to disgnose a condition, disease, or disurder; and to
develop and monitor the activities of therapentic agents. (32, e.g., Brennan et a1, (1995) USFN $,474.796;
Schena ¢ al. (1996) Proc. Natl. Acad Sci. 93:10614-10619; Baldeschweiler et 2l (1995) PCT application
WOR5/251 116, Shalon ¢t al. (1995) PCT application WO95/35505; Heller ¢i al. (1997 Trac. Natl. Acad.
Sei. 54:2150-21.55; and Heller gt al. (1997} USPN 5,605,662.)

Hybridization probes are also nseful in mapping he maturally occurring, gonomic sequence. The
probes may be hybridized w: 1) a pacticwlar chiromoseme, 2) a specific cegion of & choomosame, 3)
anificial cheomosome construciions such as human artificial chromosomes (HAC), yeast artiticial
chromosomes (Y AC), bacterial artificial chromosomes (BAC), bacterial PI constructions, of single
chromosomes, or cDNA, libraries mnade from any of these sources,

Expression '

A muliitude of mncieic acid molocules encoding ASP may be cloned into a vector and used to
exprass the protein, or portions theeeof, inhost cells. The nucleic acid sequence can be engineered by such
mctheds as DNA shuffling (Stenuner and Cramieri (1996) USPN 3,330,721) and site-directed mtagenssis
fo create new restriction sites, aller glycosylation patterns, change codon preference Lo increase expression
in a particular host, produce splice vatiams, sxtend half-life, and the like, The expression vector may
contain tramscriptional and wranslational control elements (promoters, enhancers, specific infistion signals,
and polyadenylated 37 sequence) from various sources that bave been selected for theix efficiency in 2
particular host.  The veetor, nucleic acid molecule, and regnlatory elements are combined using jn vitro
recombinant DNA techniques, synthetic tachuiques, and/or i viva genctic recomhination techniques well
knowen. in the art and described in Sambrook (supra, ch. 4, 8, 16 and 17}

A variety of host sysiems may be Trangformed with an exgression vector, These include, but are
not limited to, bacteria transformed with recombinant bacterioplage, plasmid. or cosmid DNA expression

vectors; yeast transformed with yeast expression, vectors; insect cell systeins transtormect with baculavirus
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expression veciors; plant cell systems (ransfonned with expression vectors conlaining viral andior bacterial
elements, or animal cell sysleans (Ausubel fupra, noil 16). For example, an adenovirns
transeriprion/ranstation complex may be utilized in mawaalian cells. After seyuences are ligall inly the
Elor E3 tegion of the viral genome, the infective viros is used 1o transfuno amt express the prolein in host
<ells, The Rous satcqma virus enbancer of SY4) or EBV-based vactors may alse be wsed f;ar high-level
protein expression.

Routine cloning, subcloning, and propagation of nucleic acid sequences can pe achicved using the
mmltifunctional PELUESCRIPT vector (Stratagene, La Jolla TA) or PSPORTI1 plasinid (Life
Techmologies). Iniradnction of a mycleic acid sequence joto the maltipie cloning site of these veciors
<disrupts the {ecZ gene and allows colorimetric soreening for transformed bacieria. In addition, these
vectors may be usefud for in vitre transcription, dideoxy sequencing, single strand rescue with helper phage,
and creation of hested deletions i the cloned sequence.

For long term production of recotbinant progeins, the veclor can be stably transformed inio cell
lines along with a scleotable or visible marker gene on the 5ame or on a scpagate vector. Aftoer
transformarion, célls ate allowed to grow for about 1 to 2 days inenriched media and then are transferred 1o
selective media. Sclectable markers, antiinelabolite, anlibiotic, or herbicide resistance: genes, conter
resistance: (o the relevanl selective agent and allow wowih and recovery of cells thal successfully express
the Introduced sequences,  Resistant clones identified either by survival on selective media or by the
expression of visible markers, such as anthocyanins, green fluorescent pratcin (G}, B glocarenidase,
Tuciferase, and the like, may be propagated using cokure rechniones, Visible markers ace also nsed to
{uantify the amownt of protein cxpressed by the inerotuced genes.  Verification that the host cell coniains
{he desired mammulizn oucleic acid molecule is based on DNA-DNA or DNA-RNA hybridizations or PCR
amplification techniques.

The bost el may be chosen for s ability to wodil'y a reeombinant protein in a desired Castion.
Such mwexdifications include acelylation, carboxylation, glycosylation, phosplerylation, Epidation, acylation
and the like. Post-translational processing that cleaves a “prepro” forh may also bevsed o specify proteln
largeting, folding, andfor activity. Different host cells available from the ATCC (Manassas MD) which
bave specitic cellular machinery and characterisic mechantsmg foor post-ranslational activitics may be
chosen to cnsure the correct modification and processing af the recombinant protein,

Recovery of Proteins from Cell Culture

Heterclogous moleties enginecred into a vector for case of purification fnclude glutathione S-
translerase (GST), calmadulin binding peptide (CBI), 6-Hig, FLAG, MY, and the like. GST, CEP, and
6-His arc puritied using convnercially available aillniy matrices such as immobilized glutathione,

calmodnlin, and metal-chielite resing, respectively. FLAG and MYC are purifiedd using commercially
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available monoclomt amd polyclonal antibodies. A protesiytic cleavage site may be located betwezn the
desived protein sequence and the heterologous merety for ease of separation following purification.

Methods for recombinant prolein expression and purification are discossed in Ausubel {gupra, woit 18} and
4rc commerctally available.
Chemical Swithesis o fides

PProteins or portions thereof may be produced aot only by recombinam methads, but alse by using
chewnical methods well known i the art. Solid phase peptide synthesis way be carried out in & hafchwise o
continuous flow process which sequentially adds e-aming- and side chain-protected aming acid residues to
an insoluble polymeric supporst wia a Jivker group. A linker gronp sach as methydamine-derivatized
polyethylenc giyedl is altachied w poly(styrens-co-divinylbenzane) to form the support resin, The aming
acid residues are N-n-prolected by acid labile Boc (f-butyloxyearbonyl) or base-labile Fmoc
(9-Angrenylmethoxycarbonyl), The carooxy group of the protected aming acid is coupled to the amine ¢f
Ihe linker growp to anchor the residuc to the solid phase support resin. Trifluorozacetic acid ar piperidine
are used to remove the protecting group 1o the case of Boe or Froc, respectively. Each additional amino
4¢id is added (0 the anchored residuc using a coupling agem or pre-activated amine scid derivative, and the
resin is washed. The full 1engih peptide is synihesized by sequentiz deprotection, coupling of derivitized
aming acids, and washing with diehloromethane ancor N, N-ditethyiformanaicde. The peplide s ¢leaved
hetween the peptide carboxy terminus and the Tinker group to yield 2 peptide acid or amide. (Novabiochem
1997/58 Catalog and Peptide Synthesis Handhook, San Diego CA pp. §1-520).  Auvtomated syninesis may
also be carried out an machines such as the AR 431A peptide synthesizes (Applied Biosysiems). A profein
wr portion thereol uay be substantially purified by preparative high performance liquid chromatography
and its compoesition confirtned by amino acid analysis or by sequencing (Creighton {1984) Proteins,
Steucwures and Molecutar Properties, WH Freemen, New York NY).
Preparation an eening of Antibodies

Varivus hosts including goats, rabbits, vats, mice, bumans, and oihars may be immoanized by
injection with ASP ar any portion thereot.  Adjuvants such as Freund's, miocral gels, and surface aclive
substances such as Jysolecithin, pharonic polyels, polvanions, peptides, ofl emulsions, keyhole impel
hemacyanin (XI.H), and dinitrophenol may be used ta increase immunological response. The oligopeptice,
peptide, or poction of protcin used to induce antihodics should consist of at least ahout five aming acids,
more preferably ten amine acids, which arc identical to a portion of the natural profein. Oligopeptides may
he fused with proteins such as KUH in order lo produce the chimeric malecule.

Monoclnrmal aniibodies may be prepared using any technigue that provides for the production of
antibodies by continucug coll nes in culture, These include, but are not limited 1o, the hybridoma

technigue, the human B-cetl hybridoma tectinique, sad the BB V-hybtidoma fechoique. (Seg, £.2., Kohler ¢
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al. {1975) Nature 256:495-497; Kozbor ¢t al. (1985) J. Innaueol, Methods §1;31-42; Cote gt al. (1533)
Proc. Natl. Acad. Sci. 80:2026-2030; and Cole et al. (1984) Mol. Cell. Biol. 62:10%-120.)

Allernatively, lechniques described for the prodoction of single chain anibodies may be adapted,
using methods known in tie att, to produce epitope specitic single ¢hain antibodies. Antibody fragments
which conrnin spectfic binding sites for epitopes of the mamwm:lian protein may also be generated. For
example, such fragruents inclods, but are not Kmited Lo, Flah)2 frapments produced by pepsin digestion of
ilte antibody melecule and Fab fragments generated by reducing the disulfide bridges of the Flab)2
fragmems. Alternatively, Fab expression Hbraries may be consteucted 10 allow xapid and easy idemification
of monoclonal Fah Fagments with the Jesired specificity (Fuse et al. (1989} Scieoce 246:1275-1281).

The mamimalian protein or a portion thereof may beuged in sereening agsays of phagemid or B-
Iymphecyte immunoglobulin libraries (¢ identify anlibodies having the desired specilicity. Mumerong
protocals for compelitive bingding of fonnoussays using exther polyclonal or monockmal antibodies with
cstablished specificities arc well known in the art. Such immunpoassays typically involve the measurement
of complex formation befweon the protoin ang its specific witibody. A two-site, menoclonal-based
immunoassay atilizing monacional antibodies raactive 10 two non-intertering epitopes is preferred, but a
cornpetitive hikiing dssey may also be employad (Pound (1998) Inniynachemical Protocols, Bumana
Press, Totgwn NI,

Laheling ol Moletules Tor Assay

A wide variety of labels and conjugation lechnmigues are knowe by those skilled in the art 20d may
be used in various nucleic seid, aming acid, ond mm'.budy assays. Synthesis of Iabeled molecules may he
achieved nsing Promega {Madison WI) or Amersham Pharmacis Biotech kits for incarporalion of a Taheled
nuclestie such us **P-dCTP, Cy3-dCTP or CyS-dCTP or amino acid such as **S-metbionine, Mucleotides
and amino acids may he direcdy labeled with & vatiety of substances including fluorascent,
chemilumitescent, of ehrompgenie agents, and the like, by chemesl conjugation to amines, thiols and other
groups present in the molecules using reagents such as BIODIPY or FITC (Molecnlar Probes, Eugene OR).

Diagnostics

The nucleic acid molecules, fragments, cligenucleotides, complementary RINA and DINA.
meofecules, and PINAS may be used to detect and quantify aliered gene expression, abseice/presence vs,
excess, expression of mRNAS or ta moniter mRNA levels daring therapeutic intervention. Condittons,
diseases or disorders associated with, aitered expression include epilepsy, jsuhemic cercbravascular disease,
stroke, cerebral neoplasins, Alzheimer's discase, Pick’s discase, Huntington's discase, dementia,
Parkinson's disease and olher extrapyramidal disorders, amyolrophic Taleral sclerosis Lnd other moror

nenrem disorders, progressive aeural musculir atephy, retinitis pigmentosa, heveditary ataxias, multipie
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sclerosis and ofier demyelinating discases, bacterial as viral meningitis, brain abscess, subdural empyenia,
epidural abscess, suppurative intracranial thranbophlebitis, myelitis and radiculitis, viral central nervous
systen disease, prion diseases viuding kumi, Creuteraldi-lakab dizease, and Gerstimana-
Stranssler-Scheinker syndrome, falal Tamiliat insomnza, nulritional and metabolic diseases of the gervous
system, nenrofibromatosis, mberons sclerosis, cereballorertnal hemangioblasiomacosis, encephaliirigesninal
syndrome, mental retardation and ofher developmental disorders of the cenlral nervous system includiog
Dovwn syndrome, cerebral palsy, neurcskeietsl disorders, gutonomic nervous system disorders, cranial nerve
disorders, spinal cord discases, tmscalar dystrophy and other pencomuscular disorders, peripheral nervons
system disorders, dermatomyasitis and polyniyositis, inhertied, melabolic, endocring, and toxic myopathics,
myasiheniz pravis, periodic paralysis, menfal ¢hsorclers including mood, anxiety, and schizophtenic
disorders, seasonal affective divorder (SAD), akathesia, anpesia, catatonia, diabetic neurapathy, tardive
dyskinesia, dyslomiaé, parancid psychoses, postherpetic neuraliia, Tourette's disorder, progressive
supranuclear palsy, corticobasal dogencration, and familiai fronfotemporal dementia; a dizorder of prolactin
production, infertility, including tabal disease, evulatory defects, and endomelriosis, 2 disrupiion of the
carrong cyelz, a dismption of the menstral cycle, polycystic ovary syndrome, ovarian hyperstimulation
fyndrome, an endomelrial or ovarian tumor, a ulerine Abroid, Juleimimmne disorders, 4o cCtopic pregnancy,
and teratogenesrs; cancer of the hreast, fibrocystic breast disease, and galactarrhea; a dismption of
specnwalogenesis, abnormal sperm physiclogy, cancer of the testiy. cabcer of the prostate. benign prostatic
hyperplasia, prostabiis, Peyronie's disease, impuolence, carcinoma of the male breast, end gynecomastia,
dysphagia, peptic esophagitis, asophagesl spasm, esophageal sirictare, esophageal carcinoma, dyspepsiz,
indigestion, gastritis, gasiric carcinoma, anorexia, naused, emesis, gastroparesis, aulval or pyloric edema,
abdurninal angina, pyrosis, gastroenteritis, inteslinal obstruction, infeciions of the intestinal tract, peptic
ulesr, cholelithiasis, cholecystitis, cholestasis, panereatitls, pancreatic carcinoma, biliary tract disease,
hepatitis, hyperbidrabinemia, cirrhosis, passive cangestion of the liver, hepatoma, infections colitis,
ulcorative calitis, wiceralive proctiis, Crohn's disease, Whipple's disease, Mallory-Weiss syndrome,
calonie careinoma, colonic gbstruction, brritable bowel syadreme, short howel symdrome, diarrhes,
coustipation, gavtrointestinal hemorrhage, acqnired immunodeficiency syndrome {AIDS} enteropathy,
jaundice, heputic encephaiopathy, hepatorenal syndromme, hepatic steatosis, bemochromatosis, Wilson's
disease, alpha, -antitrypsin deficiency, Reye's syndrome, primary sclerosing cholangitis, liver infarction,
portal vein obstruction and thrombosis, centrilobular necrosis, pelinsis hepatis, hepatic vein thromhoss,
veno-ovclusive disease, precclampsia, eclapsia, acute fatty liver of pregnomey, infraliepatic cholestasis of
preguancy, and hepalic tumors including nodular hyperplasias, adenomas, and carcinomas. The diagnostic
assay may use hybridization or amplification techeology fo compare gene expression in 4 biclogical sample

from a paticnl to standard samples in arder 10 detect altered gene expression. Qualitarive or quantitative
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methods tor this comparison are well Knowil i the art.

For cxampls, the nucleic acid moleculs or probe may be laheled by standard methods and added o
4 biotogical sample from a patient onder conditions for (he Tormation of yprickzation complexes.  After an
facubation perind. the sample is washed and the amount of Tabel (or signal} associated with hybridization
couplexes, 1s quantified und compared with a standard vatue. Tf the ampunt of label in e paent sample
is figpificantly allerad in comparison to the standard value, then the presence of the associated condition,
diseuse or disorder is indicated.

I order to provide a basis for the diagnosis of a condition, discase or disewder associated with gene
cxpression, a normal or standard expression profile is established. This may be acoomplished by
combining a hiclogical sample taken fromtn normal subjects, gither animal or huminvn, with a probe ander
conditions fer hybridization or amplilication. Standard hybridization may be guantified by conparing (he
values gbtgined nsing normal subjects with valyes from an experiment in which a known amount of &
substantially purified farget sequence is used. Standard values abtained in this manner may be compared
with. values obteined from samples from patients who are symptomatic for & particular condition, disease,
ar disarder. Deviation from standard values toward those associated with 2 particular condition is used 1o
diapitose that condition.

Snch assays may also be nsed e evaluate the efficacy of a panicolar therapentic teeatinent regimen
in amimal stndies and irr clinical trial o ta monitar the trestment of an individual patient. Onee the presence
ol & condinon is clablished and & treatment profocol ts mliated, disgnostic assays may berepeated ona
regular basis to deterimine i he level of expression in the puient beging to approximate thet which is
ohyerved in a normal subject. The resulfs obtained from suciessive assays may he used o show the
efficacy off eatment over & period ranging {romn several days to months,

Imnunological Methnds

Defeetion and quantification of a protein vsing elther specific polyclonal or monocionat antibodics
are known in the arf. Exainples of such technignes includke enzyme-Tinked mmunosorbent assays
(ELI8As), radioimmuncassays (R1As), and fluorescence activated cell sorting (FACS). A two-site,
memkclonal-based inmunoassay ufilizing monoclonal antibodies reactive to two non-interfering epitopes is
preferzed, but a competitive bindiug assay may be employed (Coligan et al. (19%7) Current Protocols in
Intmunciosy, Wiley-Interscience, NMew York NY; Poond, supra),

Therapeutics

Chemical and structural similarity, in the context of sequences ani motifs, cxists betwesn regions
of SEQ D NO2:46 and 47 and olber ASPs, Tuman gastricsin (g1658286) and Neuruspera crassa vacuolar
protease A (g1039445). o additicn, gene expression is clogely pssocialed with digestive sysiem,
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reproductive and brain tissues, dod it the pons trom Alzheimer’s digease and appeacs to play & role in
conditions such as Alzheimer's disease and Down symdrome,  In the treatment of corxiitions associated with
increascd expression or activity, it is desirable 10 deeresse expression of protein activity, Inthe treatment
of conditions assoctated with decreased expression or activity, it is dcsirable O INCrease expressiom or
protein activily.

Chemical snd strueiural similarily, in. the voniext of sequences, exists between regions of variant
mcleic acid molecules SEQ D NOw:14Z snd SEQ ID NG=:46 and 47, In addition, gene expression of the
variang nuclele acid mdlecnles is closely associated with digestive, reproductive, braio, and cardiovascnlar
tissnes, and appears to play a role in conditions such as Alzheimer's disease and Down syndrome.

Tu one emboditaent, (he mawmalian prabein or a partion or decivative thereol may be administeed
10 a subject to ireat or prevent 4 condilion associated wilh altered expression or aciivily of the mammalian
prolein. Examples of such conditions include, ut are not limited to, epilepsy, ischemic cerehravascular
disease, siroke, cerebral noaplasms, Alzheimer’s discase, Pick’s disease, Huntingron's discase, dementiz,
Farkinson's disease and other extrapyramtdal disorders, amyotrophic lataral sclerosis and other imotor
neuron disorders, propressive neural muscalar atrophy, retintiis pigmentosa, hereditary afaxias; muliple
£Clerosis and other denyelinaling diseases, bacterial and viral meningitis, brain abscess, subdurad empyeila,
epidural abscess. suppurative iniracranial theainbapblebilis, wyelitis and radiculitis, viral central nervons
gystem discase, prion diseases including kur, Creutafeldt-Takoh disease, and Gerstngnn-
Stravssler-Schoinker syndrome, fata) fumilial inseinnia, muiritional and metabolic Mseases of (he nervous
syslem, nenrofibromarosis, taberous sclerosis, cerebefloretingl hemangioblastomatosis, encephalotrigeminad
syndrome, pghtal refardation aad olber developmental disorders of the ceniral nervous system including
Down syndrome, cersbral palsy, neuroskeletul disorders, autonomic nervous system disorders, cramial orrve
disorders, spinal cord diseases, muscular dystrophy and oiher pencomuscular disorders, peripheral nervons
syslem disorders, dermatomyositis and polymyositis, inherited, metabolie, cndocrine, and toxic myopatl\ies,
myasthenia gravis, perindic paralysis, mental disorders including mond, anxiety, and sehizophrenic
disorders, seasonal affective disorder (SALY), akathesia, amesia, catatonia, diabetic nenropathy, tardive
dyskipwsia, dysionias, paranoid psychoses, postherpelic neuralgia, Touretie's disorder, prograssive
supranuclear palsy, coricobasal degeneration, and familial frontotemporal deruentia; 4 disorder of prolaciin
production, infertility, including tubal disease, ovolaiory defects, and sndometriosis, a disruption of the
estrous cycle, a disruption of the ucnstrual eycle, polycystic ovary syndrome, ovarian hyperstimul ation
syndrome, 20 endormetrial or ovarian tumor. a ntedne hioid, aulpiminune disorders, an ectopic
pregoancy, and terarogenesis, cancer of the breast, fibrocystic breast disease, and galactorrhes; a
disraplion of spenuatogenesis, abnormal spenn plivsiology, cancer of the testis, cancer of the prostate,

benign prosiatic hyperplasts, prostatitis, Peyronie’s disease, impetence, carcinoma of the male breast, and
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gyneeainaslis, dysphagia, peptic esophagitis, esophageal spasm, esophageal stricture. esophageal
carcinoma, dyspepsia, indigestion, gastritis, gasiric carcinona, anorexia, nausea, emesis, 2astroparcsis,
antral or pyloric edeme. abdominal angina, pyrosis, gastroenteritis, intestinat obatruction, infections of the
intestinal wact, poptic ulcer, cholclithiasis, cholecystitis, clhinlestasis, pancreatitis, pancrcatic carcinoma,
biliury tract diseasc, hepatitis, hyperbilinibineinia, virrhosis, passive congestion of the liver, hepatoma,
infections colitis, vlcerative colitis, ulcerative proclitis, Crohn's disease, Whipple's disease, Mallory-
Weiss syndrome, colonic sarehaoma, colopic obstruction, imrable howel syadiome, short bywel
syudrome, diarchea, constipation, gasiroinfestinal hemorthage, acquired immunodeficiency syndrome
{AIDS) enteropatiy, jaundice, hepatic encephalopaliy, hepalorens] syndrome, hapatic steatoss,
hemachromatosts, Wilson's discase, alpha -antitrypsin deficiency, Reye's syndrome, primary sclerosing
cholangitis, liver infarction, poctal vein ohstriction ard thromhosis, contrilobnlar necrosis, peliasis
hopatis, hepatic vein thrombosis, veno-occlusive disease, presclampsta, eclampsia, acute fatty liver of
pregnancy, intrahepatic chelestasis of pregnancy, and hepais fumaors including nodelar hyperplasias,
adenomas, and carcinomas.

In another embodiment, a pharmacentical eomposition comprising a snbstanttally purifted
mammalian protein in conponction with a pharmaceutical carrier may be administered to a subject to treat
or prevent a condition associstad with altered expression or activity of the endogenous protein iucluding,
but o Timited 10, those provided above.

Tn a further embodiment, 4 ligand which modulates the acdvity of the mammalian protein may be
adwinisterad to a4 subject to treat or prevent a comdtion associated with altered lilespan, expressium, o
activily of the protein including, but not limited to, those listed above, In one aspect, ap antibody which
specifically binds the mammalidn protein may be used us a targeting or delivery inechanism for bringing a
pharmaceutical agent to cells or tisrue that express the mammalian protetn,

In an additional embodiment, & vector capable of expressing the mammalian pretein or 2 portion or
derivative thereof may be administerad to a subject to treat or prevent a condition associated with altered
lifespan, cxpression, or aclivity of profein indluding, bus not imiled to, those deseribed ahove,

I a still further embodioent, a vector expressing the complement of the nucleic acid malecule or
fragments thereof may be adiministered to & subject to treat or prevent 4 condition assoctuted with aliered
lifespan, expreasston, of activity of the protedn imdluding, bur nof limited to, fhose deseribed above.

Any of the nucleic acid molecules, complomentary moleeales and fragments thereof, proteins ar
portions thereof, veciors delivering these nucleic acid wolecoles or protzing, aad (el ligands may be
adminislersd in combination with other therapeutic agents. Selection of the agents for use in combination
therapy may be made by one of crdinary skill in the art aceording to convertional pharmaceutical
principics, A combination of therapowic agents may act synergistically to affect prevention or reatment of

a particolar condifion at a lower dosage of each agent.

20
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Modilication of Gene Expression Using Mucleic Acids
Gene expression may be modifred by designing complementary or antisensc molcenles (DNA,

RNA, ur PNA) (o the contral, 57, 3, or ofher regulatory regions of the mammalian gene. Oligonclentides

designed with reference o the franseription initiation sife are preferred. Simllarly, juhibition can be
aclieved vsing wiple helix bage-pairing that inhibits the binding of polymerases, transcription factors, or
regulatory malecules {(ieo ot al. In: Huber and Carr (1994) Molecutar and [ininunolesic Approaches,
Futura Pybfishing, Mi. Kiseo NY, pp. 163-177). A complementary malecwe may alse be designed to
black travslation by preventing binding between ribasomes and mRNA, Inone aiternative, a lbrary of
aucleic acid molequles or frapments thereof may be screened to jdeniily hose which specifically bing a

reglatory, nontranslated scqpence .

Ribozymes, cozymatic RN A molecules, may also be used to catalyze the specific cleavage of RNA.

The mechavism of sibozyiic action involves sequence-specific hybridization of the ribozyme malecule i
cinplementary Lerget RMA followed by erdanecledylic cleavage at sites such as GUA, GUU, and GUC.
Onee such siles are xlentified, an otigonucleotide with the same sequence may be evaluated for secondary

5 structoral features that would render the cligonuclentide inoperable. The suitability of candidate targets

wey also be evaluated by testing thetr hybridization with complementary olgonuclootides usimg
ribonuclease protection assays.

Complenentary nucleic acids and ribesywes of Mg invention may be prepared via recombinant
expression, in vitro or in vivo, or nsing solid phase phosphoramidite clremieal synlhesis, Tn addition, RINA
molecules way be modified 1o increase intracellular seability and hali-file by addiion of Nanking sequences
at the 5" amd/or 37 ends of the malecule or by the usc of phosphorethioate or 2* O-metlyl rather thian

phosphodicsterase linkages within the backbone of the molcenle. Modification is inherent in. the: praduction.

of PNAs ang can be extended €0 other nueleic acid molecules. Either the inclusion of nontraditionu? bases

such s fnosing, gueosing, and wybutosine, and o the madi fcation of adenine, cytidine, guanine, thymine,

5 and uridine with acelyl-, meliyl-, thio- groups renders (he molecule Tess available to endogenous

endonuclenses.
Screening Assays

The nugleic acid malecule cneoding the mammalian protein nay be used (o sceeen a library of
mclecules or compounds for specitic binding affinity. ‘The Uibraries may be DNA mclecules, RNA
nelecules, PNAs, peptides, proteins such, as transcription factors, enhancers, repressors, and other ligands
that regulate the activity, replication, transceiption, or franslation of the micleic acid molecule in e
birtogical system.  The assay involves combining the taanmalizn nucleic aeid molecule or a fragmenl,
thereot with the Tibrary of mclecules under conditions Wlawing specific hinding, and detecting specific
binding to identity at least oue molecule that, specifically binds the mucleic acid molecule.

21

JP 2004-500811 A 2004.1.15



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

m

e

L=

3

<

(75)

WO 6398 PCTATRN0/33743

Similarly the mammalian protein or 4 portion thereof may he wsod 10 sereen lihraries of molecules
or compenunds in any of a variely of screeving assayy, The portion af the protein employerd in such
sureening may be free in schution, affixed 1o an abiotic or biotic subsirate {e.g. borns on 4 cell surface), or
lucated nfracellnlarly. Specific hinding between the protein and moleculs may be measured. Depending on
the Kind of Libracy being screencd, the assay may be used to idontify DINA, RNA, or PNA mdlecoles,
agonists, antagonists, antibodies, immuncglobuling, inbibitors, peptides, proteins, drugs, or any other
ligaind. which speciticaily binds the profetn, Qe method fr high heoughgat sereeting osing very smail
assay volumes and very small amounts of test compound is described in USPN 3,876,946, mccaporatesd
herein by reference, which scresns large mmibers of molecules for enzyme inbibition or receptor binding.
Purification of Ligand

The micleic acid mglecnle of & fragment thereof may be used to purify a ligand from a sample. A
method for uging a mannnalian meleic acid molecule ar a fragment thereof 10 purify a ligand would involve
combining the nucleic ackl molecule or 2 fragment (erent with a sample under conditions to allow specific
hinding, defecting specific binding, recovering he bound protein, and using an approprisle agent. to sepatate
the mucleic acid molecule from the purilied ligand.

Similarly, the protein, or a portion thereof may be used to purily a ligand from a sample. A method
for using & mamalian protein or & portion thereof to purify & ligand would fnvolve combining the prolein
or a portien thereof with a sample under conditions 1o allow specific binding, defecting specific vinding
botween the protein and ligand, recovering the hound protein, and using an appropriate chaotropic agent to
separate he profein from the purified ligand.

Pharmacology

Pharmaccutical compsitions are those substances wherein the active ingredicnts arc contained in
ani effiective amount 10 achieve & desired and intended purpose. 'The determination of an cffective dose is
well within the capability of these skilled in the art. For any compoursl, the therapeutically effective dose

3 may be estimated fnitiatly cither in cell ealture assays of i animal models. The animal model is also vsad

2 achieve 4 desireble concentration range and route of administration.  Such information may then be used
to determine usefil Goses and reutes for administration in humans.

A therapeniically effective dose refers to that amount of protein or inhibitor that ametorales the
sympiaoms or condition,  Therapenfic efficacy and loxicity of such agenis way be delermined by stamfard
pharmaceutical procedures i cell eultures or experimental animals, &.2., EDSG (the dose therapeutically
effective in 50% of (e populstion} and D30 (the dose lethal to 50% of the population). The dose ratic
betwecn toxic 2nd therapeutic effects f5 the therapeutic index, apd it may be expressed as theTatio,
LODSHEDS0. Phanmacentcal compositions that exhibie largs therapentic indexes are preferred. The data

obiained from cel? culture assays and animal stadics arc nsed in formulating a range of dosags For humao
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USE,

Nodel Systems

Animal models may be nsed as bicassays where they exhibit 2 toxic response similar to Bt of
humans and where SxpOSUTe conditions are televant 1o barman exposures, Mammals are the most common
madels, and most toxicity studies are performed on todents such as rats or mice hecavse of low cost,
availability, and abundant reference woxicology. Inbred rpodent Stralns provide a convenient model for
invesligation of the physiclogical conseguences of under- ar over-expression of genes of interest and for the
dexvelopment of methods for dingnosis and rearment of diseases. A mammyl inbred w over-express a
particular genc {for cxample, secreted in milk} may also scrve &s a convenient source of the protein
cxpressed by that genc.

Tesicology .

Toxicology is (he study of the effecs of agents on Hving syslems, The majority of toxicity studics
are performed o TAL5 OF nics to help pradicn e affects of thesc agents on bainan health, Observation of
qualitative and quanlitative changes in physiclogy, bebavior, homeostatic ﬁoc&sses, 2 lethality are nsed
t generate 8 woxicity profile and to agsess 1he consequences on haman heabth following exposure o the
agent.

Gemetic toxicology identifles and analyzes the ability of an agent to produce genelic mutaions.
Gengtogic agents usualty have common chemical or physical propertics that facititate interaction with
meleic acids and are most harmful when chremaogomal aberrations are passed along 1o progeny.
Toxjcological smdics nay identity agents that increaso the frequency of stractoral or functional
abnozmalities in progeny it adminigiered to cither parent before conception, to the mather during pregnancy,
or 10 the developing arganisin. Mice and rats arc mast frequently used jo these tests hecause Of thelr shom
reproductive cycle which produces the number of organisins needed to sutisfy statistical requirements.

Agute toxicily tests are based on a single admirishration of the ageni to the subject 1o detennine the
symptomology or lethality of the agent. Three experiments are conducted: 1) an initial dose-range-finding,
experiment. 2) an experiment to narrow the rangs of effective doses, and 3) a final experiment for
es(atlishing the dose-Tesponse turve.,

Prolonged toxicity tests are based on the repeated administration of the agent, Rat and dog are
comnonly used in these studies to provide data from species i different famitics. Wirly the exception of
carcinogenesis. there is considerable cvidence that daily administration of an agent at bigh-dose
concentrations for periods of thres fo four months wAT reveal most forms of toxicity in adult animals.

Chronic toxicity tests, with 2 daration of 4 your of mve, are used (o demonsirate either the

absence of tonicity ar the carcinogenic poteniial of an agent. When studies are couducted on rats, a
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minimum ol three iest proeps plus one contral groap aze nged, and aniinals are exainined sod monitored at
the outset. and al intervals throughout the experinent,
Transgenic Animgl Models

Transgenic rodents that over-express or under-cxpress a gene of interest way be inbred and vsad to
model haman diszases or to test tharapentic ar 16x1c agents. (See USPN 4,736,865, USPIN 5,175,333; and
USPN 5,767,337). In some cases, the introduced gene may be activated at a specific time in 2 specitic
tissue type daring fetal develepment or postnatally, Expression of the wansgene i mopilored by analysis of
plenotype or tissuc-specific mMRMA capression in transgenic anfmals bofore, during, and afier challenge
with experimental drug therapfes.
Embryonic Stem Cells

Embryonic stem eclls (ES) isolated from rodent crobryos refain the potential o toem an embryo.
When ES cells are placed inside a carricr crabryo, they resnme tormal development sad contribute to al
tiszues al the ive-bomn aniinal, ES cels are ihe preferred cells used in the ereation of experimentl
knockout and keckon rodent, sirains. Mouse ES cells, such as the mouse 129/8v] c2ll line, dre derived
from the early mouse embryo and are grown under culture condilions well kuown in the art. Vectors for
knpckout strains contain a diseuse gene candidate modified to include a marker gene that distupts
wanscription andfor ranslation in vive, The vector Is imtrotduced into ES cells by trapsformation methods
such as electroporution, liposome delivery, microinjection, and the Bke which are well known in the art.
The endogensus rodent genc s replaced by fhe dismpted discase gene throngh homologous recombination
and inregration during cell division. Transformed ES calls are identified, and preferably microtnfected nns
mouse cell blastocysts snch as those from the C57BL/G mumse stain. The hastocysts are surgically
transferred to psendopregnant danis and the resuliing ehimerle progeny are genotyped and bred to praduce
beterozygous or homozygons strajns.

ES cells are also used to stndy the differentiation of various ¢2Jl fypes and tissues in vitro, such as

5 neural cells, bamatopoielic lineages, and cardipmyorytes (Bain et a1, (1993) Dev. Bidl. 168:342-357; Wiles

and Keller {19913 Development 117:259-267; and Klug gl al. (1996) J. Clin, Invest. 92:216-224). Recent
davelopments demonstrate that ES cells derived from homan blasiocysts may also be manipulated in vitrg
to differentisic into cight separate cell lineages, including sadoden, Toesoderny, and ectidermal el types
{Thomson (1998) Science 282:1145-1147),
Knockent Analysis

In gene knockout analysis, a region of a lmman discase gene candidate is enzymatically modified to
include a non-mammalian gens such 28 1he neoiuycin phosphotransferass gene (rep; Capecchi (1989)
Seience 244:1288-1297). The inserted coding soyuence disrupts transcription and translation of the
rargeted gene and prevents bioghonical syuthesis of ihe disease candidite protein. The modified gene is
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transformed inte cultured embryonic siem cells {described ahove), the transformed cells are injecled into
rodent Blastulae, amd (he blastulae are implanted into psendopregnant dams. Transgenic yrogeny ave
ereasbred (o oblain bomozygous inbied lnes.
Koockin Analysiy

Totipotent ES calls, present in te eérly stages of emby yonic development, can be nsed ty create
kmockin hmmanized animals (pige) or transgenic animal models (mice or rats) of human diseases. Witk
kmockin technology, & region of 2 human gene ig injected ioto animal ES cells, and the mnman sequence
Iegrates tneo the animal ozl genome by recombivation.  Totipotent ES colls that contain the infegrated
uman pene are hamdled as described above. Iabred animals are ymdied and trealed to obtain information
o the spalogous buman condilion. These methuods have bean used (0 mode] several human digeases. (See,
e.g., Lee gt al. (1998) Proc. Natl Acad. Sci. 85:11371-11376; Baudolr gt al. {1598) Genes Dev. 12:1202-
1216; and Zuang et gl (1998) Mol. Call Biol. 18:3340-3349 )
Noo-Humae Pripate Model

The field of animal testing deals with data and micthedology from basic scicnees such as
physioicgy, geneties, chemistry, phanmacology and statistics. These dinta sre paramount jn evalating e
cffects ol therapculic agenls o non-hwman primales as they can he refated o human health. Monkeys arc
userd as human surrogates in vascine and diug evaluations, and their vesponses are relevant o hnman
exposures undar similar conditions. Cynomelgus monkeys (Macacy fasciewlaris, Macaca mulatiy) and
common marmoscts (Callithrix jacchis) are the most commaon non-pirnan primates (NIIPs) uscd in these
investigations. Since great cost is associated with developing 2nd maintaining & colony of NHPS, early
rescarch and tnodcological studies are nsuaity carried cut in rodent modsls. [n siudies using behavinral
measures such as dmg addiction, IMHPS are the first choice test animal. In addition, NHPS and individual
Inymans exhibir differential sensitivities to many drugs and toxins and can he classified as “extensive
metabolizers” and “poor metabelizers” of these agents.

I additicnal erbodiments, the nucleie acid molecules ibat encadle the nammalian proteit miy be
wiedd im any mxdecular bivlogy ochniques that have yet to be developed, provided the new technigues rely oo
properties of nucleic acid molecules that are curreatly known, including, but oot limited to, sucl properties
as the triplet genetie code and speci i base palr interactions.

EXAMFLES
It is tu be understond that this invention is not lmitad to the particwar maclines, matenials and
micthods described.  Although particular embodiments are degerited, equivalent enbodiments may he used
o practice the mvertion. ‘The described embodiments are not imended o Wit the scope of the invention
which is limited only by the appended claims. The cramples below are provided 1o Hlostcate the sobject
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invention and are not fncluded for the purpose of limiting the inveatio. For purpascs of crampie, the
preparation of the bursn brain cCDNA Jibrary. BRAINGNGO1, is described

I Representative cIINA sequence prepuration

The BRAINONOL normalized cDNA, iibrary was construceed from capcerous brain tssue obtained
from 4 Z6-year-old Cumcasfan male {spocimen # 0003} doring cerebral ieningeal excision [ollowing
diagnasis of grade 4 oligoastrocyioma localized in the right fronfe-pariefal pact of the brati. Prior to
surgery the patient was also diagnosed with hemiplegia, epilepsy, prosis of eyelid. and common migraine.
The frozen tissue wis homogenized and Jysed using a POLYTRON hormopenizer (FT-3000: Brinkmann
Instonnents, Westbury NY) o guanidimom isotbiveyanate solution. The lysate was extracled with acid
phenol, pH 4.7, per the RI¥A isolsiion protocol (Stratagene). The RNA was extracted with an equal
vohune of acid phenol, reprecipitated using 0.3 M sodium acefate and 2.5 vokimes of ethangl. resuspended
in DEPC-ireafed waier, and trealed with DNase for 25 min at 37°C. RNA extraction and precipitation
were repeated as befarc. The mRMA was fsolated with the OLIGOTEX. it {Qiagon, Chatsworth CA) and
used 1o comsteuct the <DNA Jibrary.

The mANA was handled according 6 the recomimended protocols in the SUPERSCRIPT plasiid
systein (Life Techoologies), <DNA syntbesis was inttialed with o Notloligo d(T) primer. Double-stranded
cDNA was blumed, ligaed to Sall adaptors, digested with NotT, and fractionated on 4 SEPHAROSE CLAB
calumn (Awersham Pharmacia Bioteeh), and those cDNAs exceeding 400 bp were Jigated intu the Noll and
Sall sites of the PSPORT1 plasnid (Life Technologies). The plasmid was iransformed into DESa
vompetent cells (Life Tochnologies).

I Narmalization, Isotatinn, and Sequencing of cDNA clones

4.9 x 10F indepondent clones of the BRAINONOT plasmid Lbrary in E. ooli strain DH12S (Life
Technologies) were grown.in Jiguid cullure under carbenicillin (25 mgf]) and methicillin (1 mg/ml) selection
following transfhrmation by electroparation. T reduce the mimber of excess clXMNA copies according 1o
their abundance levels in the library. the cDNA library was then normalized in a single ronnd accordimyg o
the procedure of Soares gt al. (1994, Proe. Natl. Acad Sci. $1.9228-9232), with the following
modifications. The primer 1o template ratio in the primer cxtension reaction was increased from 2:1 0
10:1. The ddNTP concentration in this reaction was yreduced to 150 pM each ddNTP, allowing the
generation of Ionger (400-1000 ot} priter extension products. The reannealing hybridizatfon was exlended
Irom 13 to 48 hours. ‘The single sicanded DMNA eircles of the normalized Library were purified by
Lydroxyapatite chromatograpity and corverted 1o partially double-stranded by random priming. followed by
electeoporation into TUTIOB vowpetent bacteria (Life Technokgies),
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Plasmid DMA was released from the cells and puritied using the REAL Frep 96 plasmid kit
(Qiagen). The recermmended protocol was employed except for the following changes: 1) the bacteria were
cultured in 1 ml of sterilo Terrific Broth iLife Technologies? with carbenieillin at 23 me/l andd glycerol at
0.4%: 2y atter nocolation, the coltures were incobated for 19 hoors and at the end of incubation, the cells
ware lyscd with 0.3 mil of Iysis buffer; and 3) Tollowing isopropeuct precipitation, the plasmid DNA péllct
was resuspended in 0.3 mil of disiilled warer. After the Jast step in the protocal, sawples were transterred to
a 26-well block for storage at 4° C.

The cDNAs were prepared using a MICROLARB 2200 {(Hamilton, Rene NY} in combination with
DMNA ENGINE thermal cyclers {MI Research, Wateitown, MA). The cDNAs were sequenced by the
oethod of Sanger and Conlson {1975, J Mol Bidl 94:441-448) using AB] PRISM 377 DNA Sequencing
systems (Applied Biosystems), and reading frame was determincd.

m [dentification, Extension, Assembly, and Analyses

The consensus sequence (SEQ (D NO:43) was assembled fror Incyte cdlones (ibrary}
1863920X32(F1 (PROSNOT19), 2233CIHT (PANCTUTOZ), [611565TL (COLNTUTUG), 336541H1
(BEOSIHETOZ). and 1w shotoun sequencs, SBAACIDOZ, from fhe LIFESEQ database {Incyte Geaomics)
of human cDNA sequences and used to idemify additional sequences in Lth]FESﬁQ and ZOOSEQ
datahascs ([neyte Genomics) related to ASPs. Translation of SEG ID WO:43 and 44
using MACDNASIS PRO scfiware (Hitachi Sofbware Enginesring) elucidated the. coding regions, SE() D
NQ:46 and 47. The nucleic acid and anino acid requences wore quericd againgt datsbases such ag the
GenBatk dalabases, SwissProt, BLOCKS, PRINTS, Prosite, and PEAM using BLAST. Motifs and
HMM algoriting were nsed 10 perform funclional analyses, and the antlgenic index {Jameson-Wolf

apalysts) was Jetermingd nging LASER GENE seRware (DNASTARY.

™ Sequence Similarity

Sequence similarity was calenlated as percet ideotiiy bascd on comparisens belween at least wo
nueleic acid molecules or aming acid sequences using the chistal method of the MEGALIGI program of
LASERGENE softwire (DNASTAR). The clustal niethiod uses an algovitm that groups sequences int
clusters by exsmining the distances hetween all pairs. Alier the closiers are aligned pairwise, they are
realigned in groups. Percent similarity between two sequences, sequence A and sequence B, is calonlared
by dividing the length of sequence A, minus the nimber of gap residues in sequence A, minus the oumber of
Eap residues in sequence B, inte the sum of the residos matches bvelween sequence A, and sequence B, times

one lundred. Gaps of very low of ¥ero similarity between the two scipences are not inclucled.
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v Tdentification of Nucleie Acid Variants

Nuclele: acid molecules whicl are splice vaviants of the mecleic acid melecules encoding the
mammatan aspartyl protease (SEQ ID NOs:43 and 44) were identified by using BLAST or BLASTZ
(Altschul, sopra; NCI-BLASTM verston 2.0.4 with default parameters), to idohtify clones in the LIFESED
or ZOOSEQ datahase {Incyte Genomics) which aligned witiv SEQ 1D NOs:43 and 44. Manlma]mﬁ mcleic
acid molecnle variants were selecied by BLAST score. The BLAST score is calculated by scoring +5 foo
every base thal malches in a nucleic adid High Scoring Pair (FISF) and -4 for every mismatch. The BLAST
aligments were visually inspected 1nd (hose clones with BLAST scores greater than 00 were aligned
together using Phrap (Green, supra). Examples of oucleie acid sequences that fiank splice juncticn sites of
splice variants of nucleic acid sequences encading proteins are well known in the art. Splkce variant nuclcic
acid melecules were identilied ag thoge whiclt alipped with 100% idenlity in g part of the oucieic acid
sequence, and with less than 100% identity in the remaining part of e mucieic acid sequence and in which
the initinl mclentide 3' to the puiative splice function was a muanine base. A similar analysis of ESTs inthe
public domain idenlified dlones that aligned with 1he nuileic acid sequences of uman aspartyl protease and

confirmed the location of the putstive splice junctions.

VI WNorthern Analysis

Northern analysis 15 & leboratory technique used to detect the prescnee of a transcript of a gene and
invelves the hybridization of a Tabelad probe to @ membrane on which RNAs from a particular eell type ot
tissue have been bound.

Analogous computer techniques applying BLAST? (NCI-BELASTN version 2.6.4 with defanlt
parameters) were uged 10 search for idenlicsl or related molesules in nuclantide daabases such as the
LIFESEQ databasc or ZOOSEQ database (both Incyte Genomicy). Sequence-based snalysis s much faster

than membrane-based hybridization, and the sensitivity of the computer search can be modified 1o

53 determinc whether any particnlar match is categorized as exact o similar. The bagis of the BLAST search

i5 the prodoct score which is defined as: {percent sequence identity X percemt maximum BLAST scorc)
divided by 100. The product score takes into account both the degree of sivilarity hefween two sequences
and the Jeagth of the sequence match, For example, with a product scere of 40, the match will be exact
within a. 1% to 2% etror, and with a product score of at lesst 70, the match will he exact. Similar or related
uxlecules are usually identified by selecting those which show prodoet scores hetween 8 and 49.

"The results of northern analyses are repencd &5 a fraction or 2 percenlage distribution of librarics
i wivich The transeript encoding the mamivalian protein ocourred. Analysis invobved the caresorization of
CDNA Jibraries by organftissus and discase. The organftissee categories included esrdiovascalar,

dermatologic, developmental, codacrine, gastrointestinal, hematopodelic/immune, tusculoskeletal, norvous,
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reprodoctive, end nrologic. The discase categories included cancer, nflammation/tevred, cell profiferation,
and nenrological. Fov eact category, the number of libraries expressing the sequence was counted and
divided by (he otal wumnber of libraries identiffed coataining nuclzic acid molecule variants of the mucleic

aid olecule encoding the inammalian protein.

VII  Extension of Nocleic Acid Malecules

At least one of the nuclelc acid inolecules used to asscruble SEG ID NGs43 and 44 was produced
by extension of an Inevte cDMNA clooe using oligonucleatide primers. One primer was syothesized
initiate 5" extension of the known fragment, and the uther, (o initate 3’ extenston. '[he initial primers were
dasigned using OLIGO 4,06 software (Nalional Biosciances) to be ahont 22 to 30 nucleatides in Jength, 10
bave a GC contegt of abuut 30%, and to anneal (o Lhe target sequence at temperatures of about 55°C to
ahout 68°C, Amy framment which would xesult in batrpin structures amd primer-primer dimerizations was
aveided. Selected human cDNA tibraries wore used 1o extend the molecule, 1 more than ons extension is
necded, additional or nested scts of priniers are designed.

High fidelity amplification was abtained by perferming PCR in 96-well plates using the DNA
ENGINE thermal eycler (MJ Research). The reaction mix coittaited DNA tempiare, 200 mnol of each
primer, reaction bulfer canlaining Mg™ . (NH,},80;. and f-mercaptaethanl, Tag DNA polymerase
CAmersham Phetmacia Biotech), ELONGASE enzyme (Lile Technologics), and Pfn DNA polymerase
(Stratagene), with the following parumieters for primer pair selected from the plasmick: Step 1: 94°C, 3 min
Step 2: 947C, 15 sec; Step 3; 60°C, 1 min; Step 4: 6¥°C, 2 min; Step 5: Steps 2, 3, and 4 repeated 20
titnes; Step 6 68°C, 5 min; Step 7: storage at 4°C. In the allerpative, paramefers for the primer pair, T7
and SK+ (Stratagene), werc as foflows: Step 1: 94°C, 3 min; Step 2: 94°C, 15 sen; Step 3 57°C; 1 min;
Step 4: 68°C, 2 min. Step 5: Steps 2, 3, and 4 repeated 20 times, Step 6: 68°C, 3 min; Step 7: srorage at
4°C.

The concentration of DNA iu cack well was detenmined by dispensing 100 ul FICOGREEN
(uantitation reagent (.25% (wv): Melscular Probes) dissolved in 1X TE and (15 pl of uncdfiuted PCR
product into ezch well of an opaque Auorimeter plate (Corning Costar, Acton MA) aad allowing me DNA
0 bind to the reagent. The plate waus scanued in a Fivoroskan T (Labsystems Oy, Helsinki, Ficland) to
measure the fuorescencc of the sarmple 4nd to quantify the concentration, of DNA, A S p1to 10 41 aliemot
of the reaction mixwure was analyzed by electrophoresis on a 1% agarose mini-gel to determing which
reactions were successful in producing longer sequence.

The extended sequences were desalted, concenirated, transterrsd to 384-well plales, digested with
Cvill cholera virns endonuclease (Molceular Biology Research, Madison WT), and sonicated or sheared
prior o religation into pUC 18 vector {Anwrsham Pharmacta Biotech). For shotgun sequencing, the:

L)
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igestad fragments were separated on about (.6-0.8% agarose gels, fragments were xoised as visualized
under UV Tight, and agar removed/digested with AGARACE (Prowega). Extended fragments were
religaled using T4 DNA lgase (New England Biclats, Beverly MAY o pUC 18 vector {Amershaiy
Pharmacia Biolech), treated with Pfu DNA palymerase (Slratagene) 1o fll-in resiicion siie overhangs, and
fransformed oty cotpatent E. coli cal'ls‘ Traneformed cells were selectad on antibigkic-contaiatng M;n,
and individual colonies were picked and cultured overnight at 37°C in 384-well plates in LB/25
carbeniciilin liquid media.

Thie cells were Iysed, and DINA was amplified nsing Tag DNA polynterasz (Arnersham Pharmacia
Biotech} and Pu DNA polymerase (Stratagens) with the foliowing parameters: Step 1: 94°C, 3 utip; Step
2:94°C, 15 sees Step 3: 60°C, 1 min; Step 4 72°C, 2 min; Siep 5: steps 2, 3, and 4 repeated 29 times;
Step §: 72°C, 5 min; Step 7: storsge at 4°C. DNA was quaniified by PICOGREEN reagent (Mclecular
Frobes) as described above. Samples with Jow DNA recoveries were reamplified using the. condifiony
described above. Samplos were diluted with 20% dimethysuiphoxide (1:2, v/v), and sequenced using
DYENAMIC energy transfor scquencing primers and the DYENAMIC DIRECT kit {Amersham
Pharmacia Biotech) or the ARL PRISM BIGDYE Terminator cycle sequencing ready reaction kit (Applied
Biosyrtetnis).

In Tike manner, a nucieic acid melecole of SEQ 1D NOs:1-44 is used to obtain regalatory
sequences using the procedure above, dligonuclentidles desizned for ouiward extension, and 1 genoimic DNA

Tibrary.

VIII  Laheting of Probes and Hybridization Analyses

Nucleie acids are isolated from 2 biologicu] saurce and applied fo & subsirate for standard
hyhridization protocols by one of the following methods. A mixwure of targer micleic acids, a restriction
digest of genomic DNA, is ractionated by cectrophoresis threagh an 0.7% agarose gel in 1XTAE {Tris-
acotafe-cthylenediamine {elraacelic acid (EDTA)] moamng huffer and transferred to & nylon membranc by
capillary transfer using 20x saline sodinm citrate (SSC). Alternatively, the target nucieic acids are
individually ligated to & vector and inserted into bacrerial host cells 1o forn a ibrary, Target nudleic acids
are arranged on a substraie by one of the following wethods. n the first wethod, bacterial cells containing
individnal clones are rebotically picked and arranged on & nylon membrage. The membrane is placed on
hacterizl growth mediun, LB agar containing carbenicillin, and incubated at 37°C for 16 howrs. Bacterial
volonies are denatured, nentralized, and digested witl: proteinase K. Nylon membranes are exposed to UV
inadiation in a STRATALINKER. UV-crussiinker (Stratagene) 1o cross-link DNA to the meimbrane,

Tn e second 1nethod, target macleic acids are amptinied From bactezial vectors by thirty cycles of
PUR using primers complementary t0 vector saquences flanking the ipseri. Amplified target macleic acids

3
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are purified using SEPHACRYL-4800) beads (Amerzham Pharmacia Bigtceh), Purified target aucleic acids
arerobotically arrayed omto & glass microscope slide (Corning Science Procuets, Corning NY). “Lhe slide is
previoasly coated with €.05 % aminopropy) silane (Sigma-Addrich) and cured at 110°C. The aecayed glass
slide (microatray) is exposed to UV stradiation in a STRATALINKER UV -crosslinker (Stratagene).

CDNA probes are made from reRNA femplates. Five nicroprams of mRNA iy mixed withi 1 pg
randum primer {Life Technologies}, incabated at 70°C for 10 minuies, aod lyophilized. The lyaphilized
grmple is resspended in S0 pl of 1x first strand buffer (cDNA Synthesis systems; Lifa Technoicgios}
containing a ANTP mix, [e-*PIICTD, dithiothreitol, and MMLY reverse wanscriptase (Swaragens), and
incubated at 42°C for 1-2 hours. After nenbation. the probe i diluted with 42 p) dH,0, heated to 93°C for
3 mimutes, and vocled on jue. MRNA in the probe is removed by alkaline degvadation, The probe is
neviralized, snd degraded mMRNA and unincorparated nucleotides are removed using a PROBEQUANT G-
30 MicroColumn {Amersham Pharmacia Biotech). Probes can be labeled with fluorescent markers, Cy3-
ACTF vr Cy5-dCTP (Amersbam Pharmacia Bictech), in pluce of ihe radiomiclentide, [2P1dCTP.

Hybridizatiow is cartied cut at 63°C in a hybridization butfer containiog 0.5 M sedium phosphate
{(PH 7.2}, 7% SDS. and 1 oM EDTA. After the subsirata is incubated in hybridizarion buffer at 63°C for
al least 2 hours, the bufler is replaced with 10 pal of fresh Tuffer containing te protes. Adler incobration at
65°C for 18 huurs, the hybridization buffer is reqoved, and e substrate is wasiied sequen(iaily noder
increasingly stringent conditions, up to 40 mM sedivin phwospiiatz, 1% S8, 1 b EIDTA at 65°C. To
detect signal produced by a radiolabeled probe hybridized on a membrane, the substrafe is exposed lo 2
PHOSPHORIMAGER cassatte (Aunersham Pharmacia Biotech), and the image is analyzed using
IMAGEQUANT data analysis sofiware { Amersham Fharmacia Biotech), To deteot signals produced by &
ﬂumcsucm.pmbc hybridized on a microarray, the substraic is cxamined by confocal laser microsoopy, and
images arc collected and analyzed using GEMTOOLS gene cxpression analysis software (Incyte
Gennics)

X Complementary Nuvleic Acid Mulecules

Molecules complementacy 10 the nucleic acid malecule, or a fragment thereof, are nsed to derscy,
decrease, of inhibit gene expression. Although usc of oligonuclentides comprising from aboul 15 1o abont
30 hasc pairs is described, the same procedure is used with Targer or smafler fragraents or their derivatives
(PNAs). Oligomcleotides are designed using OLIGO 4.06 software (National Biosciences) and SEQ [D
MOs:I-43. To inhibit transcription by preventing promoter binding, a complementary dligonncleotide is
desigoed to bind to the wost unique 3° sequence, most preferably about 10 nucleotides before the initiation
corton of the open reading frame. To inkhbit (ranslation, & compleimentary cligomaclentide is destgned 10
prevent ribnsomat binding to the mRNA encoding the mamunalian protein

JP 2004-500811 A 2004.1.15



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

w

1

I

it

(85)

WO 6398 PCTATRN0/33743

X TFxpression of the Mlammalian Protein

Expression and purification of the manmalian protein sre achieved nsing bacieria] or vims-bascd
expression systems. For expression in bacteria, cDNA is subcloned inte a vector confaining en antibictic
resislance geae and an inducible promuter Ihat directs high levels of cDNA transeription. Examples of soch
promotets include, but are not linised o, the trp-larl: (tac} hiybrid promoter and the TS or T7 hacteriophage
promooter in coajupction with the fzc operator regulatory slement. Recombinant vectors are transtormed
into bacterial hosts. ¢.g., BL21(DE3). Antibiotic resistant bacteria express the mammalian protsin upon
induction with isopropy] beta-D-thiogalactopyrancside (IFTG). Expression in enkaryolic cells is achieved
by infecting Spedoprera frugiperda (519) ingect cells with recombinant baculovirus, Autographic
californica nuclear polyhedrosis virus, The polybedrin gene of Baculovirus is replaced with the manmmnalian
¢DNA by either homologous recombination or bacterial-rrediated ansposition imvolving trangfer plasoid
intermediates. Viral infectivity is maintained and the strong polyhedrin promoter drives high Tovels of
cDNA iranseription.

In most exprossion systems, the maminalian proteln is synlhesized as a fugion protein with, ey,
GS'I' or a peptide epitope tag, such as FLAG, permitling rapid, single-step, affinity-based purification of
recomhinant fusion. provtein rom crode cell Tysates. GST enables the purification of fusion proteins on
immohilized gloiathione ynder vonditions that meintain protein activity and antigenicity {Amersham
Pharnmicia Biotech). Fallowing purification, the GST molety can be proteciytically cleaved from the
mammilian protoin af specifically enpincered sites.  FLAG, an B-armine acid peptide, enables
immuneaffinity purificaton vsing commercially availsble manaclonal and polyclonal anti-FLAG antibodies
(Eastinan Kodak). &-His, a stretch of six consceutive histidine residues, enables purification on metal-
chelate resins (Qlagen). Methods for profein cxpresgion and puriiication are Bscussed in Ausubel (Supra,
unit 16). Purified mammalian protein obtained by these melhods can be used directly in the foliowing

activity assay.

X1 Tunctional Assays

Serine protease activity of ASP is mzasured hy the hydrolysis of varions peptide thichenzyl ester
substrates. The substrates are chosen fo represcut the different SP types (chiymase, Uypase, aspase, ele.).
Assays are performed at ambient remperature (~25°C) and contain an aliquot of ASP und the appropriate
substrate in HEPES butfer, pH 7.5 containing 0.01M CaCl, and §% dimethylsulfoxide. The reaction also
containg (.34 mM dithiopyridine which reacts with the shichenzyl group that is released during hydrolysis
and converts it o thivpyridone. The reaction is cerried o2t in an optical cuvelte, and the generation of
thiapyridone is measurcd in a specirophotometer by the absarption prodeced &t 324 am. The amount of
thiopyridone produced in the reaction is proportional (o the activity of ASE.

JP 2004-500811 A 2004.1.15
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Im the alternative, protein lunction 35 assessed by expressing (e sequences encnding ASF at
physiologically elevated levels in aommalian cell adiure. The inaleic acid molecale is subcloned into
PCMY SPORT vector (Life Technologies), which contains the sirong cytomegalovirus promater, and 5-10
ug of {he vector is iransformed into a endothelial oF hematopoietic human cell Tine using transioemation
meumds wdll known in e art. An addittonal 1-2 g of a plasinid containing sequence encoding CDio4-
GEP (Clontech, Pato Alto CA) is co-transformed to provide a fluoresoent marker to identify fransformed
cells nging Mow cylomesry (FCM).

The infleence of the introduced genes on expression can be assessed using purified populations of
these irapsformed cells. Since CDS4-GIP, which is expressed on the surface of transformed cells, binds ta
conservedd regions of buman imuemoglohulin G (IpG), the fransformed sells arc scparated vsing magnetic
Beads coated with either human G or antibody against C64 (DYNAL, Lake Success NY). mRNAIs
puzifiod from the cells ard analyzed by hybridization technicues.

X1 Production of ASP Specific Anfibedics

ASP is purified nsing polyacrylanide gel electrapharesis and used 10 lmnunize mice or rabbits.
Antibodies ure produced using the pratocols below. Alternalively, the amino acid sequence of ASP is
anilyzed using LASERGENE sultware {DNASTAR) to determing regions of high jomunogenicily. An
mmunogenic epitope, wsvally found near the C-terminus or in a bydrophilic region is selected, syatbesized,
and nsed to raise antibodics. Typically, epitopes of about 15 residues in length are produced nsing an ABD
Maodel 4314 peptide synihesizer (Applied Biosystans) using Fioc-chemist s and coupled to KLH (Sigma-
Aldrich} by reaction with N-malcimidobenzoyl-N-hydroxyshecininide ester to increase Immunogeaicity.

Rahbits are imnmnized with the epitope-KLH complex in complete Freund's adiuvant
Inmyunizations are repeated at intervals thereafier in incomplete Freand’s adjuvant. Afier a mivimam of
seven weeks (or monse or twelve weeks for rabbit, antisera are drawn and tested for antipeplide activity.
Testing invalves banding the pephide to plastic, blocking with 1% hoving serm albumin, Tescting with
rabbit antisera, washing, and reacting with xadio-icdinaled goal anti-rabbit IgG. Methods well known in
the art are used 1o determine antibody tter and the amount of complex formation.

xm Puritication of Naturally Occurring Protein Using Specific Antibodies

Namrally accurring or recombinant mammalian protcin is substaniaily purified by
immmunoaffinity chromatography using antibedics speeitic for the protein. An immunoaffinity column is
copstructed by covalently coupling the antibady 10 CNBr-activated SEFHAROSE resin {Armershan
Pharmacia Bintech). Media containing the protein is passed over the immuneaffinity cohnnn, and the

eolumn is washed using biigh icnic stecogth bufiers in the presence. af detergent to allow prefersatial

JP
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ahsorbance af (he protefn.  After coupling, the protein is eluted from Ui column using 4 butfer of pH 2-3 ar
a high concentration of yrea or thiocyanate ion o disrupt aibedy/prorein binding, and the proteinis

coMected,

XIV  Screening Molecules for Specific Binding with the Nucleic Acid Molecule or Protein

The nucleic acid molecule, or fragments thereof, ar the protein, <r porttons thereof, are Tabeled
with *P-dCTP, Cy3-dCTP, ar Cy5-dCTP (Amersham Pharinacia Biotech), or with BIODIPY or FIIC
(Molecular Probes, Engens OR), respectively. Libraries nf candidate maleculcs previously arranged ona
subwstrate gre incubated in the presence of Jabeled micleic acld molecule or protein. After incubation under
conditions for either & mucleic acid or smino acid sequence, the substrale is washed, and any position on the
substrate refaining label, which ndicates specific binding or complex formaticon, is assayed, and the binding
moleculs is idemtificd. Data ohtained using different concentrations of the miciele acld of protein ave uged

0 caloulate atfipily between the Inbeled mucletc acid or protein and the houmd molecale,

v Demonstration of Protein Activity

ASP, or biologically active ragments thereof, are labeled with 51 Bollon-Hunter reagent (Bollon
el al. {1973) Biochem. J. 133:329-539). Candidate ligand molecules previcusly arrayed in the wells of o
raulli-well plate are incubated with the Jabelesd ASP, washed, ang any wells with [abeled ASP complex. are
assayod. Data obtained using different concentraticns of ASIP are used to caleulate values for the number,

20 affinity, and association of ASF with The candidate ligand molecules.

JP 2004-500811 A 2004.1.15
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CLAIMS
What is claimed Is:
I. A ubstaobally purified manimalian nucleic acid molaculz and (ragments mereof encoding ASPs,

variants, and portions Uwreof, selected Jrom:

) an amino ucid sequence of SEQ) 1D RO46;

b) & natwrally oceurring, aming acid sequence having a BLAST score of at least 250 bils when
compared to the scquence of SEQ ID NO:46, wherein the BLAST scorc is calenlated using NCI-BLASTX
version 2.0.4

i} a biologically active fragment of the aming acid sequence of SEQ ID NG:46; anid

) an munclagically active fragroent of (e amino acid sequence of SEQ D NOA6.

2 An isolated and purified mammalian nucleic acld molecule of the complement thereof selected
from:

a) & muclele acid sequence of SEQ ID NOs:1-5, 7-29, 31-33, 37, and 43,

b) & naturally oceurring nucleic acid sequoncs having & BLAST score of at least 200 bits when

5 campared to a sequence of SEQ 1D NGg:1-43, wheretn fhe BLAST score js ealoulated uging NCI-
BLASTN version 2.0.4; and

c} a nnorally occurring mcleic acid sequence baving a2 BLAST score of between 200 and 400 bits
when compared 0 & saquence of SEQ D WO:d4, wherein the BLAST score is caleulaled uging KCT-
BLASTHN version Z.0.4,

3 A fragment uf’ ihe mammalian micleic acid seqmence of claim 2(a).
4, A probe comprising at Jeast 16 confignous nucleic acids which hybridizes under higlt stringency

condiions 1o the munmalian nucleic acid melecule of claim 2 or & complement or 4 fragment thereof.
5. A recombinant micleic acid molecule comprising 2 promoter operably linked 1o the mantmalian
nuclete acid molecule of claim 2. .
4. A cell transformed with the recombinant micleic acid molecule of claim 5.
1. A method of producing a polypeptide, the method conprising:

a) enltvring the cell of claim § vnder conditiens for expression of the polypeptide, and

b recoveriog the polypeptide so expressed.
s A transgenic organism comprisisg the recombinant nneleic acid moleoutc of claim 5.

b

A method for detecting the manwzalian migleic acid moleconle in & sanple, the method comprising:
a) hybridizing the sample with the probe of claim 2 fo form a hybridization conplex; and

b} deterting the hybridization coraplex, wherein the hybridization complex indicates the presence of
e maninalian neeleic acid molecule in the sample.

10, The method of clait 9 farther comprising amplifying the mctelc acid ipolecule or a fragmnent

JP 2004-500811 A 2004.1.15
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thereof prior 1o hybridization.
1. A method of using the npmmalian mleic wid molecule or o fragment thereof 1o screen a library
of molecules 1 identity et least one ligand that specifically binds the mammlian nucleis avid molecule the
method comprising:

a) combining the mammalian nucleic acid mofecnle of elaim 2 with the b rary of molacules under
canditions ta aflow specific bindiag, and

b) detectipg specific binding, thereby identifying a ligand that specifically binds the mammalian
nucleic acid malecnle.

12, The methad of ¢laim 11 wherein the library is selected from DNA molecules, RNA molecules,
PN As, pepides, and proteins.

13 A methodd af uging the mamializn nucleic acid molecule or 4 fragment therecd to purify a hgand
that specifically bitcds the mammalian micleic acid molecule from a sample, the method comprising:

uy combining the mammelian mcleic acid molecule or a fragment thereot of claim 2 wiih a sample
unler condilions o allow specific hinding;

b} recovering the bound mammalizn nucleic acid molecale; and

¢} separgtipg the mammalian nucleic acid molecle from the ligand, thereby chtadning porificd
Ligand.

4. A substautially purified protein or a portion thereof selected from:

a} an aming acid sequence of SEC) 1D NO:46;

) a naturally occurring aming acid scqoence having a BLAST score of at leagt 250 bits when
compared to a sequence of SEQ 1D NCH46, wherein the BLAST score s calculated using NCFBLASTX
wersion 2.0,4;

¢) abiclogically active fraginent of the amine acid segnence of SEQ D NO46; and

d) an immunclogically active fragment of the amnin acid sequence of SEQ ID NO:AS,

15. A method for using & protein or 4 portios thereol o sereen 4 Hbrary of molecnles ro identify at least
one ligand that specifically binds the pmu;i.u, the method comprising;

a) combining the pratein or & portion thereof of claim 14 with the library of molecules under
conditioms 10 allow specific binding, and

b} detecling specific hinding, thereby identifying a ligund thal specificaily bimds the profein.

16. The metkod of clain 15 wherein the library is selected from DNA moleaiies, RMA, mdlecules,
PNAs, peptides, proteins, agonists, antagonists, antibodies, tmrmincglabuling, inhibitors, drog conypounds
and pharmacentical agents,

7. A method of using & protein ar a portion thereof to purify a ligand that specilically binds the
protein from a sample, e method comprising:

36
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a) combining the profein vr a portion thereofl of claim 14 with & Sample wader conditions to allow
specific binding,

1) recovering the bound protein, aud

¢} separating the protein from ihe ligamd, thereby obiaining purifted Tigand.
18, A pharmaceutical composition comprising an. effective amount of the profein of cluim J4 and a
pharmacentically acceptable excipient.
19 Awmethod o irearing a disease or condition associated with altered expression of ASP, comprising
adiministering 1o a patient in need of such treatment the phamiaceutical commposition of Claim 13,
20, The wethod of claim 19, wherein the disease or condition is selected from Alzhetme’s disease and

10y Down syndrome.

17
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=110>

<120
<130

<140
<1l4L>

«150>
<151

La-biEs
<170>

=2L0>
<311
<213
<313

<220%
=231>
<323

<220
«221>
<22Z
«223>

<4D0>

(134)

IRCYTE GENOMICS, TNC.
KRSER, Hallhew R.
COCKS, Benjamin G.
LORING, Jeauns F.
TANG, Y. Tom

YUE, Henzy

ASERRTYL PROTERSES
PC-0008 PCT

Te Be hssigned
Herewlin

09/410, 954
i929-12-22

45

PERL Program

1

215

CHA

Rattus norvegicus

misc_faature
Ineyte ID Mo.: 704251567HL

unERrs
64, %4, 102, 106, 132, 343, 148, 186, 191-183, 205, 214
&, t, &, g, ar other

1

cgapeatloc ctatacactg geaghctolbg gtasacaacc aboeogyousgy agtggbatbs
tgangkgatc attgtacgtg tagasatcaa tggncaagal cngscnetgg actgeacaga 120
gtaceactat gncsagagea tentggengt ggaccaccan chbicgibtge ccaagaaagt 180
atttgnegece nrmnnatcet toagnagoct cclog

210>
<211%
<212>
=213

<Z20>
221w
<225%

=wade
<221
=233>
<223=

<400

2

423

DNA

Rattug morveglcous

mige_ feature
Incyte ID Mo.: 701432228T1

unsura
34, 350, 400, 405
a, t. ¢, g, or other

2z

taaataactt cctgteaagy attatagatt tkgatacasa tastctgatg tgtitcttet

gaacacattt sagasactaa acattaccat gealggggoa

fgatygasgs Tragadegaa

“etigacace cemagesaibg gobgatctta fcebtiggoit ttgggtaace tgekebechy
togctagyaca tagtgtctobt ctoctittick tttagatcat togtagtate gaceattecr

tatacac
togtacoty

cagkctelbgg tacacaccea bocggeggga ghgghatbab gaagtgatea
agaaatazat gyteaagate CLdaaaatygy ackgenaagn ogghtamtnaa

ctygaauyed scccaghbgag agiaagagel hbaaatecean togbgngagas coatgagogt

1/20

PCTATRN0/33743

aa

215

€0
120
180
240
300
380
#20
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WO 01446398
ey

«<210> 3

<Zlls 27%

=212 A

<Z13> Rabing narvedicus

<220>
221> misc_featurs
«<223> Ineyte ID No.: 7007823711

<&4G0» 3

ghttetgtgat ggrtetgeag gecctgecel
cbitotgeoet tgyecacagoe ctaacchicag
acvcckeatgy thetolcaca chgguattan
ttattaccte cttgragtece aktttcacat
tractteata ataccactoe cgooggatgg

«210> 4

“211> 271

252> DNA

«213> Ratbug norvegicus

<230
221> misc_Ifeaturs
223> Tacyte ID Ko.: 7CO769257H1

220

<2215 unsure

«<222= 201, 204, 251

223> &, t, ¢, g, or other

<4005 4

gttetgtgat ggeotectgeay geoctgoack
ctttctocct tggcacagce ctamcctoag
acoctoatge tictcteoaca chggoatiaa
btattaccte etbgeaghac nttbbeagnt
teacticata ntaccacion cuccggatdy

<210> &

<211 276

«212> DNA

+213> Rattue nervegious

<230
<221> misc_feature
<223> Inecyte ID We.: 701188337H1

<220

~221> unsure

=222 270

<323 a, t, o, g, or other

400> &

gaactethct ghgtbtroar tactgtactt
Locaggoert geonttcace ttauogaglg
ragocctaac cteageacayg qtoctgtacs
Louractggy attaacctol Lactoloack
agtecatitt cagalcbtga ccattgaten

teacettagy gagtgetgiy
cocoagghbeot ghgccbocas
gotobtacte beactgggts
cttgaccalt gakbtlctaca
gtgtg

tcaccbtayg gaglockotg
cooaggtoct gtgeckocac
cetrtbacte boactagghc
ctigeceatt gatbictaca
9

aagatataty atcaggtict
ckgligbgatt geeaagttto
togacactet cetacaccet
gogtevoott opagEitatt
cracac

(135)

PCTATRN0/33743

tygaktktgecaa
ectotocton
cocttoragt
vytacaatga

tgattgocaa
cekckeochac
cootbtodagt
cglaceatya

gtgakggctc
Tyachtiguoa
catggttete
acctotitge

4323

60
120
180
240
275

60
120
180
24c
271

640
ize
180
240
276
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WO 6398 PCTATRN0/33743

«31C> &
“2li> 252
<212> DEA
«713% Rettus norvegicus

<2Z0>
<221 mise_teature
«223> Incyte ID No.: 701%128575H1

400> &

gygggescag cbggeatgel ggacasatbc tgaaactoca taggogtalbt tooctmagat €0
thkeotatctac chgagagatg agaacgecag togotccttc cgasteacca ttctgocgea 120
gotetacatt cagoocatya tuggegctyy Titcaattat gagtgokacze ghttlggkat 180
ctectettee acaaalyege tdgghtgaktyy tgecaccgty atggagggat toetacghtggt 240
cthtgacaya go 252

210> 7

<211»> 140

<20E> TR

«213> Rattus nerveglzus

<Z20
221> misc_feature
«Z23» Ipcyte’ID No.: 70082156641

<400 7

cgecagtege bockicegaa braceattet gecycagetc facattcage coatgatggg 60
agctgotttc aattatygagt gctaccgttt tgotatctoc tolbccacas abgegoetggt 120
gatggtgecs ecykgatgga 140

=210 &

=213 279

<212> DA

<213 Ratbus norvegicus

<2205
<22i> misc_fmature
<223» Ineyte ID No.: 7004%4841H1

<Z20=

421> unsure

=2zz> 44

<Z3%» a, t, o, g, or other

<4Q0> B

octtathobgt cctgesttbs totygecttbt agteacetae actntgotet tocteaagec 60
ctgagatygtt gactlticcy caacecccbli atcageacac atteattight cottteaagit 120
gtagtageea tghatettta catactttgbt otgeoktetty geactooget gooteomgett 1890
ggggacatac ctyagrasgy atoytyatge ggaaggacty attgghbgact toacsaafga 240
ogtaaagtga aatgactgyg aaaatgtice =zagggobcg 279

«310> 2

=211» 281

<212> DNA

«213» Batius norveglous

226>

«221> wise_fealure
=223> Incyte 1D Nae.: 701901708HI

3720

JP 2004-500811 A 2004.1.15



—m —m ~m @ @ @ @ @ ™@ ™@ ™@ & & s & & & & /s s /s /s /s /s /o
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=400=

9

chogoageaa gacatgages gactwaccoc acacccteoct

geoaal

:naa Lhogebtbeg ggetogaleoa aagaccacat

geteecalaa cgylgeclygl ggalgactal gagacggogs
gacgtygyoca catcottecac tggeogtaghk atbgetoogy
goatgtchia ttoetgtoety cotttebcby cottttagte

<210
<2ll>
<212»
“213»

<230
=22l
=223

<220
“Z231>
<232>
=223>

<AG0>

i

3062

TNR

Rattus norvegicus

misc_featurc
Incyte I2 No.: FJ1911752H1

unsure
43, 160, 19%, 182, 251
a, £, o, ¢, or othar

18

caagochbtag coctacetbk cacacatgght goattagcoca
agacadatol ¢hygesttade tgotyarage aagscatgan
ctoaccatyy caagegeldga cagoaaageo aattegelit
abagaagent toecatgatga coegotoccat aacggtgoct
geattgtaze agtogtobty gyacobgdos acatottaoa

gga

<210%
“21i>
<212
«Z213>

<2207
221>
<223

220>
<221
<2272
<233

<400>

11

2Bs

DIRA

Ratbus norveglcus

misc_featurs
Incyte ID Wo.: TOL823687HL

unsnre
11, 153
a, t, ¢, g, ar other

11

agooguoaga ngtageaact agagtcoaga agggasctot
i

cltazgetot atgebeaggh totghga
gtgatgbgty attgacaagt tiotoe

g ctebgoagge
o gonagdacta

cotecacest cteckocace :i:atggttE tcboacackg
ctgygtecoe thecagttia tiacotettt geagtecatt

12

DL

LA

Rabtus narvegicus

misc_fealure
Iccytie ID Mo.: T01586150H1

4/20

(137)

PCTATRN0/33743

caccatggca agegotgaca
agaageettc catgatgace
actigianca gicgtottgg
gaaacazica caggatgaga
a

gangctacte eckctigaase
cadactganc coacaddoio
cgoyetogat caaagarcac
grtggatgast gryagacage
etggecdtay natigotgog

tebghbgibet cattactgta
cctgeockic accklaggga
acctoagose aggtectgte
goattaaccet cttactctea
Long

&0
120
igo
240

&g
20
Lao
240
3400
303

4]
120
18¢C
240
284
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WO 6398

400>

12

glatzagaars tascaclicyg tacatcaget
gkateoctzas ctatgotbbg bagatgagon
cactitagtaa cageadgact cagtoaggic
gatageeact agaglucaga agdaaactcl
atgotoaggr totgtgatgy ctotgeague
attgacaay

210>
211>
<212
“213>

<220=
<221
<223

<230G>
«221>
=238
<R3

<400

13

158

DA

RRZLUE norvedicuy

misc_feature
Incyte ID Wo.: T700542176H1

unsure
156
@, t, o, g, or other

i3

teatgocooa tgcatggtaa tglitagbet
ttatttgtat ceaaatctakt aatcotigac
taaacgtyge atgracamst boaaassaaa

<210
<211=
212>
<213

<220>
<221>
<A23>

=400

1

24%

DA

Rattus norvegicus

misc featurs
Inoyte ID No.: TOL0D31389H1

i4

agtoictgas aaagtgtgtg takcottace
caygogaggaq cocaaaqgea ctiagtzace
ttgcccggag cogoeagagy tagcasctag
ttactgtact taegclictat geotcagghitce
cttaqegran

<210
<Z1l=
=213x
213>

<Z20%
=221

<223>

<d Q>

15

206

A

Rattus norvagicus

mige_feature
Incyte ID Weo.: 700376870E1

15

rttagttbet tamabgtgrt cagaagaaas
tocttygacog gazgttalil gascctasge
tatgetgotl toakabegtt Ctgtotttge
cotaatcaat aszatogghtt gaactyg

togacotion
grotgngoac
ctogeadasy
tokybgtits
cctgeeckic

cagtoiclga
tgeagrgagy
cottgrocgy
cattackgla
aceliagoga

(138)

PCTATRN0/33743

saapgtgtgt &0
sgenoaaagy 120
ageeogecaga 180
cttangotot 240
ghgrlytsty 300

309

rttaaatrty btcagasgaa acacatcaga &0
aggasgttat ttasacckaa geocagtacaa 139

aasaangy

Ltetygekbtbtot
goaggackca
agtceagaay
tgtgatgget

adatdgaggan
gtoaggkoct
ggaactathe
atgoaggoad

158

tokggoacty 60
cgoagasgos 120
tgzgtttsom 180
tgooccttoac 240

248

acatoagatt attigtatca aaatckatazn 60
cagtacaata aacutggaat gamcaaatte 120
ctgtiogaga accactcatk actgheetgt 180

208
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<210
<ill=
<212>
<213>

©220>
<221>

16
81
DA

(139)

PCTATRN0/33743

Macges fascicularis

misc feature

=223> Incyte ID NHo.: 700703032H1

<400>

16

ggocctetgto ggsgggagea tgatcatigo aggbalogac cactogricl amcacsgora 60
gtototggta tacaccoatt cooggoggga g 91

=210>
<Z11>
<gle=>
<213

=220
<221>
<223%
<220
<21
<Z2Z>
<223

400>

17

252

INA

Beomo saplals

misc_Zealure
Incyte 1 No.:

unsuyoc
300, 181

5577513R1

a, £, ¢, g, or cther

17

ctgaatcara caagtteblo
avgctyagat tgocaggott
cotetghegy agogageaty
nctggatac acccatcegey
trazkggaca gy

220>
<212
<EiZ>
<R13w

<220>
<221
2233

<220
<271
<gid=
=233>

<400

18

203

T

Homs sapiens

misc iesature
Incyte ID Mo, :

wasure
28, 44
&, £, ¢, g, or

18

agagoattyt gyacagtgers
ceateangye agectoeteoo
tggtotycty goaagoauge
taatyggtys ggttacocaac

<10
=211
<2Lar
=213

i3

349

TIHA

Home sapliz=ns

ateascggol craactygga aggcatcoty gggetyggeot 60
totastgety gottooccon camccoagboh gasgrgotog 120
atanttggsy ghatcgscca ctogotgtac acaggeaghe 180
cgggagtgot attatgagat geteattohty ocgogtagago 240

252

5D%4633H1

other

accazatnye ccaagamagt gttagaagct goagleoawmalt 60
acgragaagt beectgatgy ghtotggoeta gdgagageaga 120
accaccccekt ggaacatttt ccecaghbcalc trastobace 180
cagtc 2405

5720
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“Z20x
<Z21r misc feasbure

<223> Incybe ID No.: 23233382H1

<A20

=221> unsure
<222 2, 1%, 36, 174,
<2dd> a, b, ©, F.

<400> 13

177, 217, 2=, 22%

onabgalbcta dgyasazana gaggeaggba coegtntont ggeacagaag
cooccaagga coaageaata agakeagtyga titoetbgygg tggceanohc

taccotttte atetbtockge

tictamzcaa atoataccrns aagbgektte

zatutgttca ggagasaaga ctitbcoggya titttantba netgttbcng

cocbigata

=2i0= 20

«211> 236

212> DHR

<213> Homo saplans

230>
«221> misz_faature
=223» Incyte ID Wo.:

<220
<221> unsure
<322> 26, 44, 62, 1,

2908534R1

154, 183, 197, 204, 214

=223> &, t, a, g, or othar

<400 20

gtacagogay tggTegatac
ontggcacay aagFagagty
gyrtygcaag gholibctaca
coeaagtgat thotagtote

<210> 21

<2Ll1> 185

<Z12> DA

<213> Heono sapiens

<220>
<221 misec_feature
«<223> Incyte ID Nao.:

<400> 25

ctoceantgat ctagggaasa azanaggoay
aghonoooan ngaccaages abaagabcag
ggoctacsett ktonitolteo tgettotana
tianatgtgk tcangagass agackktbcog

2907265H1

(140)

PCTATRN0/33743

gagagroagt &6
tictacagge 120
tagnttokia 180
sntcatacag 240

249

gtaccogtgt B0
kgatthcthy 120
ceaatentac 130
ggatkc 336

gatacctcoa atyatetagy gazaacaage gycaggiace cptygtectyy cacagaagga 69
gagtgagtec cocasggacc aagoaatasg sbcagbtgatl tottggyghbg goasgghotb 120

ctasaggeta coeotttteat

«210> 22

“21l> 382

«<212% DN&

«3213» Heome sapians

«220>
=222» misc_feature
<223% Tnayts ID Wo.:

cthootgett crtasaraaat catac

1438513FL

7/20

165
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=220>
22>
=222%
<323

«400>

unsure
373, 374
a, &, ¢, ¥, or othor

22

gacccokita ckgobggaca ctacteatet
notgeteast gteteceagh gtytacittt

at

tgegy asguabygty atgeggaagd

tggaktbgac Lgeoogottos aacactiick
tecattgate tecaccogea caakyatoas
ataccagaya ctgootgbgt acagoygsatg
aagagyeagy tannogbghc of

210>
<211
<R1Z»
R b

<220%
<223>

=400

23

33a

DRa

Homs sapiens

misc_feature
Incyte IT0 Wo. o 3454619%1

23

tyacacgggt scctgocket Cktbtheoct
acacaggeay tckoctggbal acacceatoe
tocggotgga getcaatyga caggatctga
agagcattat guacagtdgge accacoaace
cagteasabe catcaagyen goctecbora
gagagcaget gghgtocbgg caagseggca

<210x
<21l
<d]e>
<213>
<320>
<231=
=223

<400

24

279

DHa

Heme sapiens

misc_feature
Inayte ID Re.: 2757870H)

24

gaccatiaag ococtuscto tictaggote
cetolygecte atootooraa catpataace
cootbabtghi cocaggetet scettggobh
atgbccatty atctccacoe goacaatgal
tgtataceag agactgecky btgtacagoga

<210=>
<211>
212>
=213>

<230>
<221
<233

RS

23
305
DA
Eomo

misc_featurse
Incyke ID Mo.: 2900063H1

25

chggtatacs cocatocuqge gggagtegta
caatggacayg gatctganaa Lggaclucaa
cagtggoacs accaacctic gtitgeccaa
cazggcagcs boctacangy agaagticoe

gttetgboetil
angagagatc
avtgbotact
Loggraaacy
cheataatac
ghegatacct

agatcatbgy
ggeguamity
aaatggactg
ttogtetgsc
cggagaagtt
ocacoo

azactbtosazso
agaphbobiec
tattacctos
cacctoatas
gktgotcygal

bratraggty
ggagtacane
gazagtgtib
tgatogtite

8/21

coaagtickg
ceectgacto
caogdagdad
aagtocaktl
cactonogon
ceantgatot

aggtategas
gtattatyay
canggaghac
caagaaagty
coctgatoyt

cotttotges
Lteagatigh
ttgcaglcca
bacoactaoe

atcatbgluc
tatgacazga
gaagrtycay
tygetagyay

(141)

PCTATRN0/33743

quaagccaba
aggetgogac
gotgecttga
Ecagabcckg
dgarggutyt
agygasanan

sactogatgt
gigatcatty
asclaigaca
tthgaagohy
tkctggrtag

agboctatta
actgcctace
cktkbcagate
geoggatygy

gggtggagat
geattgtgas
teaaatocat
agcagetaght

)]
120
186
240
300
360
382

50
120
180
240
a00
336

60
120
180
240
279

&0
120
180
240
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gigotygona goagyoacea cooctbbggas cattibiccca ghcatetcar botacckaat 200
ggata 305
<230> 26
~Z211x 302
<Z212> Iha
<213> Hemo sapiens
<230
<221> misc_faaturs
<223> Incyte ID ¥e.: 2123411EL
<403~ 26
ceagagiott colleacatt gtactgeoia cocooltakn ticeraguet choootiggl i
ttiattacet cottgeoagte catttbeaga bectghceat tgebtetceonc cegomcasky 120
atgacocheal aataccacic cogocggatg ggtgtatacc adagactooo tghbgtacsge 180
gagtggtoega tacctocaat gabtctaguga masasagagg caystaccey btgboolygges 24C
cagaaggaga ghgagtoese caaggacoas goaataagat cagtgattte ttggugtoye 300
an 302

220> 37

<2il> 283

2212> LNA

<213> Jono saplans

<Z20>
<221 mize_feaburs
<223> Incybte 1D Ne.: 1438719k

<400> 27

gacceocttia cbtgrigyaca ctacheaick grtbttgbeott
cotgotoant Sretcocagt grgkacttbt aagagagato
atanctgegy aaggotgoty atgeggaagy actgtocact
Lggatiigac btgosgctica aacwcotitel tgggoamacg
teeurbtgetc bLoccaccogea caa

<210~ 28

«211= 255

~212> DNA

<273> Foms szplens

=220%
<221> misc_feature
=<Z23> Tncyte ID No.: 1438613H1

<400> 23

gaccecktta ctgrotogaca ctacteatet grittgtett
cobgetoack gletececagt gtgtactttt aagagagate
atacctgegy aaggatgghty atgcggaady actobecact
bygabitgar tgoagettca aacasctitol tgggeasacg
toeattgrte toooc

<230» 23

<211> 478

<212> TWA

«223> Home sapiens

9,20

(142)

cocaagttcky goaagoeata
cacetgacte agyotaggac
cacggagyey gebgochiga
magkccatkt tcagatecto

coargticty gcaagooata
cooctgacte aggoigggac
cacgyagyay gotgoctess
aaghcoatic tcagatockg

60
A2
1a0
240
283

G0
120
180
240
255
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=220>

2221 misc Secabure
<2233 Incyte T Mo.:

=Z20x

«221% unsure
«Z22= 11, 46, 251, 30

=223 a, &,

<400 23

ceadagataa
cagkbattta
ttecochete
ttottetatt
tacktagttt
nattbtitEt
aactttgeng
tetagecacat

=210~ 3u
211> 182
<212 TNA
<213> Remo

<220

5157179F8

1, 212, 269

G, ¢, o other

nanasagetc
acaguatera
cagtgoaage
ctogtegbea
nazaaacati
tnctacttaa
taycagrase
accgotocan

saplens

<221> misc_featurs
=223 Incyie ID Mo.:

220>

<221> unsure
«222> 3, 18, 39, 6%,

«22%> a, L,

=40d> 0
gonacggktg
thottggona
ctgateggga
ga

<310 31

<2Ll1> 256
<212> DR
<213 Hewo

<220

«<221> misc,

<. 4, or

gogotegnee
tggtagataa
[sletetalsletere 2ol -]

saplensa

feaature

<223 Incyle ID N3.:

400> 31

asgagtaltg
tazaageotac
cactockaca
tttgacgtca
gtezacatoc

<210> 32
«2ill> 226
212> DR
«213> Zomo

cettatiaaa
agattategt
tagacacyta
cagtgazgia
coazaag

sapiens

agoottagll
ttctetitla
ttettcatge
gratactbbt
attraagagt
anacatanaag
coegtactee
agouttibaga

3985758HI

110, 164
othar

Lcaagcacea
aggrtcagly
mctitgtbca
tttttgtten
attgooctiak
ctacagattc
tacabagaca
cgytezacaghk

acgdtnataa
tgtatetyag
gatticoatt
aactuataas
Lazaataack
tegtogacac
cgtactttga
ggaagtacac

(143)

PCTATSN0(33743

anagyaasce 60
acagdaccalt 120
ttataatage 18C
ttattettge 240
tgatguttta 390
tggaageoagk 360
cacagogacy 420
acaayg 476

tggagcotge cotggegine cooogougyc goayccasge 6D
chgcaggyga ctobggoege ggctaactan cotggagatg 120
geagctacay atbtctegtty acantygaag cagtaactitb 18D

2846604HL

atarctligat
tgadackgga
ctbtgacaca

gelitoctakt
ageagtaact
gayaggieta

Eotkbbttet
ttgoagtgge
geacatacey

cacacaagga agolguacoy uctbegttyg

10720

183

coktagsaca  §0
aggaasaccy 120
ctecaaggge 120
ggasgacckc 240

256
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=220>
<221 misc_featurc
<227 Incyts ID Mo.: 5743028H1

400> 32

nacacaloac geacchbitig
tetheaacay sactytazgy
gogkktgagy fetageacat acogetcocaa
aggaagoitog acggucttog Llouggaaga

<2L0> 33

<Zil> 2G4

<212> INA

<3i3> Homo sapions

«220»
=221> misc_feature
«223» Ineyie ID Ne.: 3751907H1

<400> 33

gggactggat cocagetgge gtgotggacy
sasatcteea totacoigay agatgayasc
cctesggtat gractiggak tiglgeittg
ccakgeatya cacytgtata gatgtcacac
ctgraaaagy acagooaca

<210> 34

211> 283

<213~ DHA

=213> Homo szpiens

<223%
<221» wmise_feature
<223 Incyte TID Ko.: 4148745H1

=220

221> unsure

<222> 180, 232

<223 a, t, ¢, g, or other

<400> 34

attgaaccan gbhttatataa aggagocate
tarcagatag saattotgaa attggaaatt
gagietaacg cagacmagge catzgtgmac
azggtgtbtn atgogutogt gogaagetgte
gatggtbtet ggactgggtc cca

=310 35

=2il> 282

<212> DNA

«213> Home sapiens

< 20>
<2Al>
<223> Incyte ID Na.: 1855326H1

=400> 35

» etggkacege

gatgaakoag
gogektigac
cotoghtoacs

aattcgugaas

tecagoadgt
ckclbltttal
atgeattage

tggtatacan
uragyotaaa
aghggracea
gaeccgogeat

(144)

PCTATSN0(33743

ckttettile asgagaccat 68

atgtyacyoa

gtoacagtya agtacacaea

atococo

cthgghte
cattoogtat
catgraasng
totetatoac

ctattaagys
gecthaatet
coctgelgey
ctetgaktze

toceacttet 120

180
R28

tiacbteoock 60
cacaatoekdg 120
agagagoact 130
cacoataaky 240

2589

agagtggtac el
guactgeaga 120
cotgecceag 180
agaattcnot 240

283

gagacatety gtatacecet attaaggaag agtegbactz acagatagaa abteobgasat 60
tggamattyy aggocaaage chilaatoigy actgtagaegs gtabsacgon gacaaggoea 120
kocgiggacay tygraccacs ckgucgogoe fgccocagas ggtghbttgat gegatggtgy 130

11720
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magekptsge cogogoatct ctgaktocay aatkcholys tgytitokgg actggytson 2432
282

agelygeglg chggacgaat ke

=220
<223
223>

<400

s

Z6&

Lae

Homo saplens

mize feabure

Incyte ID No.: 1B55420HL

36

gagacatohy giatavcort attasggaag
togeasttgy agyccaange cttaatctgg
tegtogacag tggracoany ctuciusges
aagckghbgges cogegeatet chgattccag
agebggogty etgyacgaat togdaaac

=210
<211
212>
213>

«2202
=321
<223

<2Z0>
221>
<2ZI
€223

<&d0>

37

257

Dia

Home sapiens

misc_feakursa

Ineyta ID No.: S114558H1
unsure

16

a, t, ¢, ¢, ar other

37

agacatcigy tatacnocta ttaaggeags
ggeatigygay grocaaagect taabctggac
ghggacagty geaccacyct goltgeguetg
geotatggeoe gogratetct gaticoagaa

tggegtgoby gnogatt
=210> 38

=311 430

<212 DNA

<213> Hovo saplens
<320>

«221> miee_featurs
=223 Incyte IN No.: B39338RI
<230

«221> unsure

<232> 2, 12, 13, 70, T1,

<223> a, v, €, 4, or octher
<L00= 38
antotggbat sannmectatia aggaagagho

aatigygaggn nasagociia akobggaciyg
ggacagtoge accazgobge bgegoetgen
tgtgrrocoyge goatetcbga thecagantt
ggegtgectgy acgaattogy aascaccttg

(145)

PCTATSN0(33743

agtggracia cragalagaa atictgasal
actgeagaga gtataacgea gacaaggoea

tyweoragas gobgbttoat
aatteketga Loghttotagg

ghogtactias cagatagaas
tycagadegt atzacgreaga
ceceagangy tgtttgatye
totctyatgy ttlotgoact

150, 2908, Z85, 299, 376, 377,

gtactacoay abtagasattc
cagagagbat aacgcagaca
ceagaagdaty TLLgatdeoy
chetgateot thetigacty
gtettactte cotanaatct

12729

gedgtgotgg
ackggehece

LEchgmacatt
caaggccatc
gatggtggaz
gggotccoage

412, 429

Toaaathgga
aggeeategt
tggtogaage
gutcovnget
coatctacnt

34
129
aan
240
248

ED
129
180
240
257

BG
120
180
240

3no
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(146)

PCTATRN0/33743

gagagacgag aactoragon gutcattecy tatcacaals ctgectcage thtacattoa Je0
gescatygaty gygmunnoge clgastiatg aatgitacey attogeoattl cneattcsen 420
astgegetgg

w2105
<21lx
=212
<213

<220>
221>
w223

<220
<ZZi>
<222>
<223

<4 00>

<tggtatace cckebttaagg asgagt
ttugaggeca aagectbtaat clggactgea
acagtggoac cacgetgety cgectgacce
tgueccgoge atctetgati ccagaattct

210>
=211
<212
<213»

=220>
w22l
<223

<220
<2zl
=222
<223

<4002

34

217

DA

Homo szpiens

misc_featurs
Incyte ID No.: 3SA8490HL

unsure
439
&, v, ¢, g, 0or other

3%

0

262

DNA

Homo sapilens

misec feature

ingyte ID Ko.: 4999553HL
unsure

3, 5, 38, &2, 45, 79, 47,

a, %, ¢, g, or other

40

gata

430

ctaccagata gaaattetng asatbtgoaas 60

gagaglataa

agacaag gecakcotgg 120

sgraaggtgtt tgatgegoty gtggaagoetyg 180

crgatoy

18, 11se,

217

313, 227, 235

cnognatace cctattasgy aagagiggta ctaccagnta cnaantctga aattggasat 60

“ggaggeoaa agoctiaanc tggactgosg sgegisnanc
cagiggeace acgctgeltge gectgecoea gaaggtntit
ggoeegegen tebetgathe cagaattote tnatgytttc

gtgoctggacy asticggmaa ca

<210>
“211s
<212>»
<213

<220
<221
<223

320>
<221
<RI
<223

<4 00>

41

293

Doin

Homo sapliens

misc_feature
Incyte TD Wo.: 3830054H1

unsure
158
@, &, =, g, or other

41

13420

gcagacangy ccabcgbnga 120
gatgoggiyy tggeagetgt 180
tggacknggt cocanctgge 240

262
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bggtatacce
guaggccasz
agtggcacca
geccgegcal
tyctoggacyga

<210> 42
=21il» 272
<Z1a» DA
<213> Homo

Ry

ctattaagga
gecttaatet
cqrotoatoed
ctotgateo
attagyaaac

sapians

«221> misc_feature
«22%> Inoyte ID No.

wZ20>

<A71> unsure

<222> 18, 232, 248,
<223> a, &,

400> 42

gbkggtactac
ctgeagagag
goecoagasy
atbtctetgal
ccktggtont

=210> 43

<2113 1641
=212 DNR
<21> Homo

=220

rgagiygtac
guesbgoaga
cokgooooadg
agaaticich
acckhggbet

42108264H1

260, 261, 283,

a, g, ar othear

cagatagana
tatazcgong
glyttigaly
sghttotgga
agtheoceban

Sapiens

<221> misc_feabturs
<223> Incyte iD Ko.:

<400> 43

agcottaate
ggggactoig
cagatteteg
atagacacgt
acagtgaayt
cocaaagget
thtotttttge
aagoratcaa
aacghttick
YoRgd tagte
accoctatta
caaagaotta
aceacgotge
gratctocltya
acgaatregg
aactcoagon
gugocegges
ghgateggtg
gtyggettey
gguoobktet
cocatbbtgt
traateogtoe
gteaatgabyg
magcaaccat

tggactacag
googegacta
trgacaaetgd
actbbgacac
acacacaagy
teaatactte
atogggattaa
gttckctgga
ceatgeagat
Thgtottoyy
aggaagaghg
akbctggacty
tgrgoutgon
tTiccagaatt
azacacct iy
ggteaticoy
tgaattalga
coacggtgat
cagugageoe
caacagagya
ggattgtote
tgoigetget
agtochbetat
gaacteaget

ttotgazatt
acaaggorat
cgrtggigga
cigggtoooa
nancnccabo

LéLisescal

agagtataac
citacstugay
aageaghaas
agagsgniet
aagchggacy
ttttotogre
atggaatgga
gacchicktc
gtatggagas
tygaatigas
glactaccag
radgadagrat.
clagandgty
ctotgatgot
grebtactee
taboacaale
atgyttascga
ggagggette
ctgtgragazn
tgtagecage
_ctatgegote
gregticoog
ggtrcagacat
attaaganan

taccagatag
gagtatoacy
zagqurginty
gatgattict
tac

26%

goazattgya
cgtggacagt
agelytgyee
gotgogedlge
ta

JUAFACaaLg
atgetgateg
I 54V bl
agcasatace
ggctbcgteg
aacattgoea
atacttogeo
gactcooigg
gaotbgooog
ceaagtiotgt
akagaaattc
aatgeagaca
Lotyatgegy
ttcotggacty
actaaaatot
chgucicage
tteggeatth
tacgteatot
atigcaggtg
aactyrgeoe
askgagegtol
tgtecagogte
cgobggaazat
Loagaitice

ii/z0

anatlvigam
cagacaagyc
altgegglggt
gyactgggle

ggcocaaagoo
geaccandge
agegeateto
Lgygacgaatb

ccateghoga
gUACCCTCTC
cagyanceac
geboeaayuy
gggaagacct
chatttttga
tagcttatge
tgacacaadc
tEgetggate
atanaggada
tgeaatbgga
aggaeategt
tgytggangc
ggteccaget
coatetacct
tttacatica
coccabocac
togacagage
chgcagtgba
cogeboaghc
gtogagooat
goecoocgbas
gaatagooag
agggeagoag

(147)

PCTATSN0(33743

attggazatt
catoghtggac
gasegctgty
cragelkggeg

ttaatctgga
tgotaedoct
tyatLocaga
tncggasaca

aacctgeay
gragasagehta
geoaectoctac
ptthgacgtc
cgleattaks
atcagagaat
cacacktyoc
amacatocoo
tgogaccaac
catetygghiat
aattogagge
guacagbgye
tytggoeoge
ggeytactgg
gagagacgag
geccatgaty
asatgcgote
ccagaagagg
tgaaatiboo
tttgagogag
crtcottyhe
coobuyngghe
gockgarebo
cogggatega

&0
120
180
249
i3

60
20
180
240
2732

60
120
189
24c
300
360
226
480
540
600
£60
720
780
8449
500
260
1020
108G
1148
lz0e
1286
1320
L3860
1440

JP 2004-500811 A 2004.1.15



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

W 0146398

tgytggeget
ctagstheacs
aaamataatt

<z2l0= 44

«211> 1811
<212> DNR
<213 Home

<220

(148)

PCTATSN0(33743

Ttetoctgtg eeencoeyte Ltecaalotet ghtetgeotce cagatgectt 1500
tgkcttitga thetigattt teaageotile aastcckeoe tactliccaag 1550
amanaaraaa cticattcta zacoaazaaa a

sapiems

<221> misc_feature
«233> Incyte I No.:

<400 44

atacgectea
aagatggtot
ggaagetgge
ageetoacga
azcbottete
cekotgtacy
tatggtatac
tcaatggaca
acagqtggoac
Loaaggoage
tgkgetggoa
taggtgaggl
cagtaganga
coacgggoac
coognanacyg
cageoggigga
agaczgatga
tcatgeotgec
agcacgatIa
atagagatte
atggoacaty
atggagaagy
agagaagasd
gaaatbtckge
caaccoaaan
ttogogtaty
cazagacazk
ataagcetaa
atttatacaa
tagtgggato
ctoatotoaa
Ecegtyytog

<21i0> 45

<21l> L366
<212> DM
<213> Homo

<300>

catapggast
theccaagga
ctatgoetht
cloeetygay
cotgeagett
adggageary
acorateogy
ggatctyaaa
caccaacett
cteoctocac
agcaggcanc
taccaaccay
tytggoeany
tgttakyggoa
aatiggctbhn
aggocekiet
ybcaaccakc
aototgecke
chitgotoat
Toetggacoa
tggocagage
azmagge bay
JRAJCRCTIL
tgettygaazss
tatbcttett
Ecoctglggt
aggagaggat
sattggtgea
atggeggegy
azagctagga
agatzgeate
cagoeggace

Sapiens

<3IN&> gl658285

<400> 45

coragaacto
togtygtoggt
agaaatttaz
ggacceacaa

agagcotgoto
chiggtelge
gtotatcegl
gtatgakech

1869869

ttggeectug
geaktccoeoca
agyyCCHtat
cetitotity
kgtggtgcty
atcattggay
cygyaytggt
atggactgcea
ocgtttgecoa
oagasgthoo
accocoktgua
tooticogon
tcocaagacg
gehgtlatea
goktglcaagcy
gteacctigg
atgaccatag
atggtotgtc
gacakcioon
cacctoogto
acchoaggac
caagdtyggt
yelgucsaga
tteagoooty
ttottaghbtt
accohgyeay
goacagttty
magabtgeet
ctygaaagad
aagycagaaa
occatetoaga
maanytgaga

tteototgbg
cteocagotot
gagaccatga
gottggangk

aggoaadaal
agocktoaza
gqaggacteac
agtototggt
gettocooet
grarogacca
akbbatgaggt
aggagtaraa
agaaagtgit
ctgatggtkt
acalloicon
traccatect
actgttacan
togagggett
cktyceatygt
acatgdasga
cectatgteat
agtoyegata
toclgaagty
gttoastlio
ccteeccace
Lecagugact
mtactottogg
zacchtigte
cadazdtact
agaagagacc
ctathtgett
chtgaattaa
gagaagyaga
cacaaccact
agarggggtr
togggeedgy

gooagttagg
teguggeage
AgIAGAALTYT
acogotitoy

LB/

Leggeadags
tttgoesltec
toootgtote
anagcagacc
caaccaghkct
abtcgectghae
- Toaktgty
ctatgacang
traagelgea
ciggrtagga
agtoatctea
teogeagcas
gtebgocaic
ctacygttgkbo
gencgatyag
ckgtggetac
ggchgocate
cuhengetge
AJUEIGCCTE
gtecacaagta
caccanatye
grtacctgtag
Loagcboaaa
caccatleot
ggoateacas
aagettghtt
tagagacagg
azazazazaac
gygagtacaa
caccagtesl
kgetebtcaa
cctatatago

gaccagcate
ugtggteaana
cbbgotuogg
tgacckcage

toagtgoett
agtltagarcs
trhctgoaas
cacgbtdoca
gasgkgotiog
aoaggcagie
cggurtggaga
ageatlytog
gtcaaakoca
gagoagetgg
ctetacetaa
tacctgogge
tcacagtcat
Lttgategug
thcaggacgy
ancaticcac
tgcgoockot
ctgegocags
taygcagasy
goagacacay
ctotgockty
damacagana
ttrasgtogy
Ltezaakteks
qeaggttace
cockgetyge
gactgkataa
tagattgacs
agatagyyas
agritlagac
tggtobaobss
<

atgaantgga
ghgooootya
gagthoctga
ghkgacetacy

1691

[
120
180
Z4i}
300
360
420
480
540
800
BE0
720
T8O
B840
240
9R1
igao
108G
1140
izco
1250
13720
1380
1440
15¢0
1560
1820
1680
1740
1500
1860
1911

&0
120
180
240
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aygceceatgge chacatggalt grigoeclact thtgghgagat
agaactitock ggtoctttil gacaccggoh cokecoaactt
goeagagrea ggoeckgeace agteacktcoor gortoasooes
ccaccaatgy goagacctte tocotgcaght atggcaglog
getatgacac cotgactgte cagagoatoc aggtoccons
agaatgag tygtaccsac ttegtotald cgraghbbtys
accctgotet gteogtggat gaggoescea cageotatges
coobcaceay cotegtoktc agegtctace toagoaaccon
cggttytott toggagtgba gubageagee tghacacsag
toncceagya actebactyg cogattgoen ttgasgagtt
eoggetgrty ttetgagyet tytcaggesa teghggacac
tyeoecages gtacatgayt gotelletge agguecacagy
gacagkitect cgtgaactgt aacagsottc ageatchtgoco
atagtgtoga gttecetotg ccacchtoct cctatateot
cogtyggant cgagecoase Lacstghioot oocagaacug
gagatgtctt ectecaggtee tactattcon tcotacgactt
ttgoeactge cyocktagant bgctgectod acacgigggc
tgracoctes Laggyeatby tabtctgtetlt bccactetgg
ackctggact Ebctctaata ataaztagtl chttctaszaz
=210> 48
<211 423
<212> FRT
=213> Homo saplens
<RZO .
«221> nlsc feature
<223> Ineyte ID No.: 1611565CD1
<400> 45
Mek Ieu Ile 61y Thr Pro Pro Gln Lys Led Gln
1 5 ic
Thy Gly Ser Ser Azn Phe Ala Val Ala Gly Thr
e 25
Ile Rsp Thr Tvr Pho asp Thr Glu Arg Ser Ser
35 40
Lys Gly Phe Asp Val Thr Val Lys Tyx Thr Gln
38
Gly Fhe Tnr Ils Pro
o
Thi Ser Pne Lell val Asp lle Ala Thr Ile Phe
B0 35
Phe Phe Leu Pro Qly Ile Lys Trp Asn Cly Ile
#5 10a
iyr Ala Thr Leu Ala Lys Pre Ser Ser Ser Lew
110 115
Rep Bor Lew Val Thy Glr Ala Ran Tle Pro Ren
125 130
Gln Mek Cys Gly Ala Gly Leu Pro val Ala Gly
140 145
iy ¢ly sar Leu Val Lea ly Gly Ile Glu Pro
155 160
Gly Asp 1le Trp Tyx Thr Pro Ile Tys Glu Glu
79 175
Ile Glu Tles Len Lys Lew Rluw Ile Gly Gly Gln
185 190
Asp Cy¥ Arg Gl Tvr Asan dla RAsp Lys Ala Ile
200 205
Thr Thr Lau Leu Arg Leu Pro &ln Lys Val Fhe
215 220
Glu ala Wal ala Arg BRia Ser Leuw Tle Pro Glu
20 235
16/20

cagralocggy
gtggglgcoce
cagegagteg
cagccbeaca
ceaggagbta
bggeatcate

gggeategty
gcaggachcs
goagatctas
cectoategoas
agirencetet
QUCCCAGIag

cagcltgace

cagtaacaac
CoAgTesr g
gogcaacaac
toocetotte
akbeagoeokl

aanana

Ile
Fro

Thr

val
Ser
Sar
Trp
sar
val
Asp

e

Leeua

His

Fhe
Gly
Len
Tyr
Ty
Azp
Ala

Ser

Fho
Glu
D
Phe
Ser
Thr

Tyr

(149)

Val
225
Gly
240

PCTATSN0(33743

amicoacees 100
totgtetact 360
tecacckack 420
gagcbbekbttg 42C
guctigagty 540
gectggeet 6090
caqgagggce 650
agCgIggaag 720
tuggcgecty 7830
ggccaggect 40
ctgetaacty 900
gatgegtaty 260
tleatcakca 1020
ggctactgea 1080
togalyeteoy 1140
agagtagget 1200
ctettgacoe 1260
citbtbctyy 1320

15566
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Fhe T

TP Thr Gly Sar

Pre Trp Ser vr Fhe

Asn Ser Sar Arg Sar

Ile Gln Pro Meb Met

Zhe Gly Ila Ser Pro

Val Met Glu Gly Fhe

Val Gly FPhe Als Ala

335

val sar Giu Ile Ser

350

Asn Cys val Yro Ala

365

Wal Ser Tyr Ala Leu

igo

Ll Ila Val nenl Lew

385

Arg ARsp Fro Glu Val

470

Arg Trp Lys

<210
«211>
=212
<2i3n

<220
<23l>
223>

<400

47

322

PRT

Homp sapians

misc_fralure

Encyte ID No.:

47

Gly Leu Thr Prao Cys
1 5

11 Pro Phe Pha Asp

20

Len Phe Ser Leu Gln

i3

Ser Glu val Leu Ala

50

Tliz Asp His Ser Leu

65

Arg Arg Glu Trp Tyx

Asn Gly Gln Asp Leu L

B8O
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