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for affecting mammal i an physi ol ogy, including i mune system function. In

particular, it provides reagents or nethods which nmay regul ate devel opnent

and/ or thWOG#T004& system Diagnostic and therapeutic uses PST/HNELIIN

materials are also described. 10 BACKGROUND OF THE | NVENTI ON The OX2

antigen (0X2) is a cell surfape reredeormoMdeast fied on a variety of cells

i ncludi ng thynocytes, B | ynphocytes, activated T |ynphocytes, neurons,

endot helial cells, and follicular dendritic cells. Barclay (1981)

| munol ogy 44:727 15 736. SediiRide C&‘nd]I-E,E'siINVIBl\mmHt es that it is a

t ransmenbr an c race | i ke
TnePbPbELnrCORLEREI B0 FUPaEXL " AGCLIMIAL; -/ dHNG0) Qrf%lflho?ffg

(lg- like) donal S an cyto asm c dona 85)
EVMBO Jfon: aiéeqnglgma@mabm rplmysgmﬂmfu cimqls.ldjmgmmmmﬂa siysge® i n many

di ffereﬂhé@%@cyt&%é@f@uﬁg@ ewsprd%afcfésaxnea%t ra:%o ﬁés%é)s Luh@cHCOCyt

e Antigens Factshoo .) 'Académ c Press e types of
protelH%a%f¥%ﬁP1%ﬁ%r%§YQ¥WﬁmﬁQﬁrﬁﬁ /9% i hﬁr%?ﬂﬂ?qIﬁ¥5§ﬁﬂﬁac§§aépoéﬁhér

cell's, ah@othevipent Ic |ikes Sonaidse mEtedialy i 2QRc0keske iBXd.antigen is
consistent with a 25 hypothesis that 0X2 relays a signal through a binding
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found in many different leukocyte surface proteins. Barclay, et
20 al. (1997) Leucocvie Antigens Factsbook (2d. ed.) Academic Press,
London. These types of proteins often interact with other
proteins on the surfaces of other cells, also having Ig-like

domains.

The distribution of the OX2 antigen is consistent with a
25 hypothesis that OX2 relays a signal through a binding partner,

' e.g., the 0X2 receptor (0OX2R), to cells within the leukocyte
lineage including macrophages, which express the receptor
(Preston, et al. (1997) Eur. J. Immupol, 27:1911-1918) and
possibly other cells of the monocyte-macrophage lineage. Also,

30 the 0OX2 has been implicated in regulation of various functions of
macrophages. In this scenario, for instance, expression of 0OX2
on neurons could establish a direct means of communication to the
resident macrophages of the brain called microglia that might
express 0X2R, since they originate from the monocyte-macrophage

35 lineage. Perry and Gordon (1988) Trends Neurcsci. 11:273-277.

Generally, defective or exaggerated activation of
macrophages contributes to pathogenesis of a wide range of
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Recomblnant forms of cell surface proteins such as 0X2 can
be made multivalent by a number of methods and used to detect
novel proteins. An 0X2 has been engineered to include a tag of

20 two Ig-like domains from CD4. The recombinant soluble proteins
are expressed by conventional expression methods in eukaryotic
cells. In an earlier study, an interaction was observed between
the multivalent recombinant OX2 protein on fluorescent beads and
mouse macrophages. Preston, et al. (1997) Eur. J. Immunol.

25 27:1911-1918.

Despite the above, attempts to identify OXZ2R on mouse
macrophages through use of a blocking antibody 0X89 were not
successful. Preston, et al. (1997) Eur, J. Immunol., 27:1811-
1918.

30 From the foregoing, it is evident that the discovery,
identification, and understanding of novel receptors for OX2-like
molecules would be highly advantageous. The present invention
provides new receptor homologs for 0X2 ligands and related
compounds, and methods for their use.
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function of célls carrying 0X2 and/or OX2R cel |l surface (e.qg.,
the functionTée @é]els§n¥3uéﬁ"§§tﬁ’£ér BBNggRECdUCEH A R ’F%F%%%é@ es, neurons,
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of ”acr%gq%%%%tihgq|Uggagehgggogagsthg bactgk2Rlnucleic acid molecule
and polypeptide (predicted amino acid sequence) are provided
20 herein. By analogy with similar proteins, the inventors teach
" that the nucleotide and amino acid sequences of human OX2R will
be at least 50% homologous with the corresponding rat OX2R
sequences. The availability of the rat OX2R cDNA and a predicted
OX2R polypeptide sequence enable identification of the equivalent
.5 human OX2R sequences, either through screening of known human
sequences or the isclation of human nucleic acids by
hybridisation or PCR technology.
The presence of a large cytoplasmic sequence in the OXZR
polypeptide indicates that OX2R has a role in macrophage
30 function, either in signalling or through interactions with
components of the cytoplasm. Thus, the present invention
provides for reagents based on OXZR that either mimic or
recognise OX2R polypeptide or nucleic acid sequences, e.g.. small
molecular entities designed to react with OX2R binding sites,
35 mAbs raised against OX2R or antisense sequences, which reagents
constitute therapeutically useful compounds for modifying the
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The nucleic acid and amino acid sequences for rat OX2R are

20 shown in Table 1. Various aspects of the invention are stated
below. Other aspects are clear from the detailed description.

Hence, in a first aspect, the present invention provides a
substance comprising a polypeptide having the amino acid sequence
set out in Table 1.

25 In a further aspect, the present invention provides a
substance comprising a polypeptide having at least 50% amino acid
sequence identity with the amino acid sequence set out in Table
1.

In a further aspect, the present invention provides a

30 polypeptide which is a mutant, variant, derivative or allele of
an above polypeptide and which has a characteristic property of
full-length OX2R, e.g., an ability to bind with an OX2Z or with an
antibody for full-length OX2R.

In a further aspect, the present invention provides a

35 substance which is a fragment of an above polypeptide (e.g., a

fragment of a polypeptide having the amino acid sequence set out.
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Tab'de 1| on&fid qu@’t IaQibﬁle&Ofe&mmg@&ta wlastfaagﬁeﬁenmncsudgsapantI ekcall0
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macrophages and other cells, including thymocytes, B lymphocytes,
activated T lymphocytes, neurons, endothelial cells and
follicular dendritic cells.
" Polypeptides and fragments as above may be recombinant
20 and/or isolated polypeptides.

In a further aspect, the present invention provides a
substance comprising a nucleic acid having the nucleotide
sequence of Table 1. The present invention also provides a
substance which comprises a nucleic acid molecule encoding an

25 above polypeptide or fragment. Thus, Table 1 shows the cDNA
sequence of an exemplary nucleic acid molecule coding for an OX2R
polypeptide. The nucleic acid molecule may have at least 50%
sequence homology with the nucleic acid sequence of Table 1.

The invention also provides a substance comprising a nucleic

30 acid molecule having part of a coding nucleotide sequence of
Table 1. Where the substance comprises a part of a coding
nucleotide sequence of Table 1, it will be a part which is
characteristic of an OX2R gene. Thus, the part may encode a
polypeptide fragment as stated above, which binds with OX2 or an

35 antibody for full-length OX2R. Alternatively, the part may
comprise at least 4 to 7 contiguous codons, often at least 7 to 9
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OX2R nucleic acid as herein provided, e.g., expression vectors in wich an
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candi dat e conpoun y to be useful as therapeutics. The present
|nvent|quﬁﬁiﬁ es the use of an OX2R pol ypeptide or fragnent as above in
t heygcr eeni nopf ofy st angrictd, kalhe tprdsents inseihidioho prowd dese AEEEHT Sof

bacterial infections WSROI L36ASgS neddlnl BEolies, 080, 10045 10 ©
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OX2R expression vectors in which an OX2R nuclelc ac1d sequence 15

operably linked to control sequences to direct its expression.

Also provided are host cells transformed with such vectors. The
15 present invention further includes a method of producing OX2R

polypeptides, comprising culturing such host cells and isolating

OX2R polypeptide produced.
In a further aspect, the present invention provides a method
of expressing OX2R in host cells, the method including the steps

20 of inserting a nucleic acid molecule as above into a host cell
and providing conditions for expression of said nucleic acid
molecule in the host cell. The method may employ an expression
vector.

In a further aspect, the present invention provides a

25 composition comprising a soluble form of an OX2R polypeptide or
fragment as above, the composition also opticnally including an
adjuvant, pharmaceutical carrier, or excipient. The composition
can be used, e.g., to generate an antibody response to an OX2R
polypeptide.

30 In further aspects, the present invention provides above
OX2R polypeptides and nucleic acid molecules for use in screening
candidate compounds likely to be useful as therapeutics. The
present invention provides the use of an OX2R polypeptide or
fragment as above in the screening for substances likely to be

35 useful for the treatment of bacterial infections, autoimmune

diseases, and the like.
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ol i §8nudt |’d'é§§sc?yrsegt g gg’ ?&r}gapgés g{al g? g%czrﬁracﬁgphage

cells, ewvell aphasplnmtcbtddsoloeft @dlmﬁmhﬁ@l @§t28r ol ThEnRéﬁlb@dF-Q%EélYeB?l des
whi ch cahf i GAAalafgﬁ r’%?lryzatt'h%n a%q oa&@el hirgath@naftibbaies, more

ol i gonu aspect present invention provides a

met hod Wﬁﬁr@ﬂm |I!¥C§ﬂQ¢d-Oé?é4uélg§ @nééb@dtl@ﬁ sanpl e, which conpri ses

primng a nughei Cf@ﬂkfbﬂgfﬁs)ﬁ&fﬁs&ﬂee@ﬁtdﬁhwmheﬁltu&ﬂr pebivddesckbet udes
obt al nabl e fromthe sequence i nfornati,on %row de her ei,n. Hllﬂgl nggkgl c acid

t estSsarfpf hly R e n PodyPeRHEE 581981168 SacPidcB Fof "2 human
OX2R i s mypddilied dssiprwidea hevetimodo PFrodmca banthsg asbecvleﬁheslé‘r:ésent

for  par caprdCtodh, WA o 200308 605008 s et} B8nor TR68s  HBR T om a
speC|es thém&nténactxﬁn hgﬁyeenugﬁgna@mQQXZRwh,ghesgoﬁﬁylggslﬁpéggﬁ in
nucl ei .ébeélt éaml%é\} M@ o801 8% ¢he bPbphestivht Bfamsucteainenasi d
pr obe ob i ?ron1t sequence ) ) . .
20 for the treatment of bacterial infections, autoimmune diseases,
and the like. Where the binding molecules are antibodies, they
may be IgG antibodies, preferably monoclonal IgG antibodies.
In a further aspect, the present invention provides the use
of OX2R nucleic acids as defined above in the design of antisense
25 oligonucleotides to restrict OX2R expression in a population of
macrophage cells, e.g., phosphorothiolated or cholesterol-linked
oligonucleotides which can facilitate internalization and
stabilization of the oligonucleotides.
In a further aspect, the present invention provides a method
30 of amplifying a nucleic acid test sample, which comprises priming
a nucleic acid polymerase reaction with primer oligonucleotides
obtainable from the sequence information provided herein. The
nucleic acid test sample may be of a human, such that nucleic
acid coding for a human OX2R is amplified using such a method.
35 In a further aspect, the present invention provides a method

of obtaining a nucleic acid molecule coding for part or all of an



I nformati on provided herein. 5 In a further aspect, the present inve@ Ly@v ;
provides a nethod of obtaining an OX2R pol ypepti de sequence froma E |g@ﬂ
other than rat, e.g., a human OX2R , which conpri ses searchi ng dat abases
for pol ypemorigeissequences at | east 50% honol ogous with an HXZBS0IPI80 aci d
sequence as provided herein (Table 1). Simlarly, 10 OX2R nucleic acid
sequences from species other than rat, g.9., human OX2R, can be obtai ned
by searchi ng databases for nucleotide sequences at |east 50% honol ogous

w th an OX2R nucl eoti de s vi ded, hepginan Bxerpr e4d€idh i nventi on
al so pr&ARISFIhS FREDGER %&Lh?t}g_ﬁg?a?l.%a&'a%i sequence | r{:‘?%r mat icoréhsoro%vi ded
her ei n ddmphiseeprdbing a mucldishagid Gk (j@ﬁ’?g-,e &rgm & S iSgues
such as, singl i fOrdmid Brdid WHYaARawDe( 323G thEhsneses

I nvent i’o‘ht%'?%% ngsg}grgggﬁ%lgiﬁon, of %r?atter selected from a substantially
pur e orimnBmomel emtP sl the&FE1»0 conprising at |east three distinct

n](c)n ver | appi §eﬂ5@ﬂ§%r Oésﬁécﬂ:,leaﬁlﬁef@wsaﬂi nimvesritrion dernvicdes t Bt s
of SEQ 1D NO 2; a substanti ure o [ '

conpri sthekaining an &Mﬁ%ﬁ%éﬁ@%&%_ fs}?e&g&rreagg qh?l];n gei dsIa:eh %sri fsi ve
am no j adend | 4 uEegedX 2R of WISRD |IOmY@ i SES SRR @ﬁ%ﬁ?@
rodent a%?g %Hl %c? PE %&%ia& NP i B0 B meRQdddN\Qith an faxdron

pol ypepf‘i”aep‘%%ﬁﬁﬁ’tgjr % ?g %{il Sequence; . a substanti al Isy. (.19

r econbi amitho patipepequancoms i Brovided | kersin nyTaPIf sthinct mﬁloﬁha(bve‘?'l appi ng
se nt t r ' | €8oth dicd dtthesegantratof SEQ A D NO
4, q?su@é%nﬁ%*??pﬁég&o? e%gcn%ig ant %éoj e tiee [of0) inl{]_g: of st
two di shuman O%62RweERRAPPE r@bt%b@%:#g oAt %‘Z"zscfa"ﬁ ea%irﬁlo acl dlgé

i dent i cg&aﬁgnéggnget}segét SED hEndb gdus awinet waral OX2R)rercleatodiht OX2RHL
pol ypepti de congri sin ,ér%étjﬁrhe SEQ I D NO 4; a fusion polypeptide

conpri sFAGUERGRaHS GX BHTeY  a substantially pure or reconbipant 35
pol ypept i de chReppresegtainvveasionhnéaodpsovihdes nbrevese apbi e R¥gnBhTs of

3 o b bogUeAZe T ESRRAERb CBLof SeBeaiERy oo ol LA MM, 00/ 70015
poIypepmhdatipnapih;DK@Bagengastepq@,dpg;mgcﬁe %%ﬁ?aﬂﬁﬁhdﬂ§e§§§% e of at
oo e FAABcmhetnh SOl ASSERIIE el S0 00 e
fusion pol ypabei BEeseRlr ASVRGEHOASBTORIRES orpBnge: ot |
selected from: a substantially pure or recombinant polypeptide
20 comprising at least three distinct nonoverlapping segments of at
least four amino acids identical to segments of SEQ ID NO: 2; a
substantially pure or recombinant polypeptide comprising at least
two distinct nonoverlapping segments of at least five amino acids
identical to segments of SEQ ID NO: 2; a natural sequence rodent
25 OX2RH1 polypeptide comprising mature SEQ ID NO: 2; a fusion
polypeptide comprising rat OX2RH1 sequence; a substantially pure
or recombinant polypeptide comprising at least three distinct
nonoverlapping segments of at least four amino acids identical to
segments of SEQ ID NO: 4; a substantially pure or recombinant
30 polypeptide comprising at least two distinct nonoverlapping
segments of at least five amino acids identical to segments of
SEQ ID NO: 4; a natural sequence rodent OX2RH1 polypeptide
comprising mature SEQ ID NO: 4; a fusion polypeptide comprising
human OX2RH1 sequence; a substantially pure or recombinant
35 polypeptide comprising at jeast three distinct nonoverlapping
segments of at least four amino acids identical to segments of



a substantially pure or reconbi nant pol ypeptide conprising at | east gg{ﬂcﬁe@a
di stinct nonoverl appi ng segnents of at |least four amno acids i dent[j
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conpri si ast 10 two distinct nonoverl apping segrrents o at T east
five amno acids identical to segnents,of SEQ ID NO B; a natural sequence
rodent OX2RH 1 pol ypepti de conpri sing Tature SEQ ID NO 8; a fusion

pol ypeptide conprising hunman OX2RH2 sequence; a substantlg l}; cpyre or
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two di shmimé sobdseideppicgl teghesnentsd of D Qe Bdni®no aci ds
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co T D e Tty il perid e cay e use

conpri Si&&n@icéfa% &é@ﬁenesSbfnsEQnmqwrlamm Tp tSEmpe esTUSnGRr TodeRdt
four am no acl ent|

2 |1
pure or OX%BH?Derﬁ&HPeBB?-éﬁeE%’S‘BEl g&r@bﬁ%ﬁﬁﬁe @C} ?aﬁs\l%o ¥ sﬁ?{@m Y

nonover#)am agtsagrreainﬁrmgmg hemsh OXFRH2AnSemiendeals al ardtald Ysegment s
of SEQ a_pat ur 5 )Qﬂ-ijea%tp(ﬁmr@otlde

conpri sPHﬁenﬁFuFS %E%l ﬁl&gggﬂgggf?%s?%%ﬁbf risi r}gt&g_’rl mat e
OX2RH1. Aisednetcopnaveshiappdos PETOENy9025 a9 ]}-/‘fﬁ?lé antially

pure or 4 asse@egﬂa% b BabxBReLi d¢ segPrbsKOg 79 'aea@ibsﬁmmsmm or
nonover l appl n | east four am
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of SEQ IrBCN@blBQHtaPS’&HE?Rﬁt‘-Fl&I FEmPRLPERPr 2T & %‘}ﬁ)l nan% po ypept i de
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am no aci ds |den cal ts.o §§g g@e shdEtrgd2rgeruence
rodent GRIRARLS,HGE FER: ggeﬁ@gggrl’m né mat u%(l:a)s STD NO 23; or_.a fusion
20 polypeptide comprising mature SEQ ID NO: 0, a fusicdn polypepti

comprising mouse OX2RH2 sequence; a substantially pure or
recombinant polypeptide comprising at least three distinct
nonoverlapping segments of at least four amino acids identical to
segments of SEQ ID NO: 12; a substantially pure or recocmbinant

25 polypeptide comprising at jeast two distinct nonoverlapping
segments of at least five amino acids identical to segments of
SEQ ID NO: 12; a natural sequence rodent OX2RH3 comprising mature
SEQ ID NO: 12; a fusion polypeptide comprising mouse OX2RH3
sequence; a substantially pure or recombinant polypeptide

30 comprising at least three distinct nonoverlapping segments of at
least four amino acids identical to segments of SEQ ID NO: 20; a |
substantially pure or reccombinant polypeptide comprising at least
two distinct nonoverlapping segments of at least five amino acids
identical to segments of SEQ ID NO: 20; a natural seguence

35 primate OX2RH1.2 polypeptide comprising mature SEQ ID NO: 20; a
fusion polypeptide comprising primate OX2RH1.Z sequence; &



pol ypepti de conprising nouse OX2RH4 sequence. Sone preferred enbodi nFS'tNﬁV 2003
i nclude wherein the distinct nonoverlapping segments 10 of identity:

i nclude one of at |east eight am no acids; include one of at |east four

am no aci YO U843 second of at least five amino acids; inciGRES12098,5¢
three segnents of at least four, five, and six am no acids, or include one
of at least twelve amno acids. Oher pPeferred enbodi nent include those
wherein 15 the: a) OX2RHL pol ypepti de: conprises a mature sequence of
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nonover1 appl segnent | east seven am no aci ds of SEQ
ID NO Gmimd @ciids: alma}tlldealatallle@l&tc t\hmeﬁameg@enémﬁzathagaétl ERYEH at

| east abﬁL{}V% %]n?e:P B2 @uﬁfd %1a~°s,><h'ol24 ihAtdeeask b\@oaﬂomeaser Larpiveg
S Cc

epi t ope are specifi primate or rodent

2003 D a¥GHITD) G5 Aisl P@th%omrieﬁmgdgpy@eéﬁﬂ&%dmﬁ&y g EEPééuPQ?rﬁéPght of
at heastyr30. kB WhidRHIN A yHer 1\420S WorlpraBesi @ ﬁlatwﬁtehebquepcleypépﬂ'labéem s

attached to a solid substrate; is ¢ ugate r mi.c Iy
isa 5¥AW %rr j2an JpskYaRdigted %nr‘rJﬁrﬁ'af’ rgﬁtzg‘ga |Eli el’gt}'a %SE?O?Iet i on
or insergyionate ianth faon durenyr dls sfe'(cpuelacepde)'ltOXZRHB apolaypéﬁt Pde:
conprises a rratu n Syka r f2,
ORH HUses con rodgé‘frkcte 1 as-Ea@eQre%’teeﬁ aRinnakyae %lf 58 Tor Moq

5UC MOUSE; nprices at |east seventeen
am no actds6.oforSERY 1 EAkGbiIs ateﬂﬁalﬁtt Sonr P@&@FeFééPPﬁBHo§89T“§Bg?n& a

segapnt S) Of s @lsd A la¥Shcids of SEQ ID NO: 2, 4, 6, or 20; is a
natural allelic variant of OX2RH1; has a length at least about 30
amino acids: exhibits at least two non-overlapping epitopes which
are specific for a primate or rodent OX2RH1; is glycosylated; has
a. molecular weight of at least 30 kD with natural glycosylation;

25 is a synthetic polypeptide; is attached to a solid substrate; i
conjugated to another chemical moiety; is 5-fold or less
substituted from natural sequence; or is a deletion or insertion
variant from a natural sequence; b) OX2RH2 polypeptide: comprises
a mature sequence of Table 2; is an unglycosylated form of OXZ2RHZ

30 polypeptide; is from a primate, such as a human; is from a
rodent, such as a mouse; comprises at least seventeen amino acids
of SEQ ID NO: 8 or 10; exhibits at least four nonoverlapping
segments of at least seven amino acids of SEQ ID NCQ: 8 or 10; is
a natural allelic variant of OX2RH2; has a length at least about

35 30 amino acids; exhibits at least two non-overlapping epitopes
which are specific for a primate or rodent OX2RHZ; 1s



10 amno acids of SEQID NO 12; is a natural allelic variant of OXZ%NDV 2003
has a |l ength at |east about 30 am no acids; exhibits at |east two

non-over | loRdodPi topes which are specific for a rodent @&RR&Ro0/12d08

gl ycosyl ated; has a nol ecul ar weight of at [|east 30 kD with natural

gl ycosylation; is a synthetic 15 polypeptide; is attached to a solid
substrate; is conjugated to another cheni cal noi ety; is 5-fold or less
substituted from natural sequence; or is a deletion or |nsert|on vari ant
froma gngcusgllatequennas @rmd;emwmlyipe%ilﬁfe leasinptq Jei Wit ure

sequence of Tabl ngl ycos PR Ofp Pty is dttaehdd o
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20 a rodent, such as a mouse; comprises at least seventeen amino
acids of SEQ ID NO: 23; exhibits at least four nonoverlapping
segments of at least seven amino acids of SEQ ID NO: 23; is a
natural allelic variant of OX2RH4; has a length at least about 30
amino acids; exhibits at least two non-overlapping epitopes which

25 aré specific for a rodent OX2RH4; is glycosylated; has a
molecular weight of at least 30 kD with natural glycosylation; is
a synthetic polypeptide; is attached to a solid substrate; is
conjugated to another chemical moiety:; is 5-fold or less
substituted from natural sequence; or is a deletion or insertion

30 variant from a natural sequence. In yet other embodiments, the
invention provides a composition comprising: al) a substantially
pufe OX2RH1 and another Ig superfamily member; az) a
substantially pure OX2RH2 and: another Ig superfamily member,
DAP12, or DAP10; a3} a substantially pure O¥X2RH3 and: another Ig

35 superfamily member, DAP12, or DAP10; a4) a substantially pure
OX2RH4 and: another Ig superfamily member, DAP12, or DAP10; or a



conpartment conprising the protein or polypeptide; or instructions FoN0Wi30d3
or disposal of reagents in the kit. The invention al so enbraces vari ous

ant i body Wwokpe7omagents, 15 including anti bodi es derived f reggdsdofiggsosnt
species. It provides, e.g., a binding conpound conprising an antigen
binding site froman antibody, which spgcifically binds to a natural
OX2RH pol ypeptide, e.g., OX2RHL, OX2RH2; " OX2RH3, and/or OX2RH4, wherein:

t he bi nding compound is in a container; the OX2RH 20 | ypept.ide i.s froma
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steril e tomipadi,t icon paxeniterddt ecmapiiy tirafdlead, incl uding a radi oactive or
fluorescent 'ﬁf%‘(}"on mﬁ}ﬁg?éﬁf&é%f &6 XY $8éviddd,Cely. CAmmpSisiggsuch
unds "ard: 0 I.Si

bi ndi ng conpo _ npartnment _conpri sing .the binding conpound; or
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pr OV: deghur 5 ibat R0 Ha, NA nd vail nigd @N FIAGYT BY s6opeuld seqEenicgsnoant | Ibody
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OX2RP pASPBERTHE WA EiFTa Ew,rfﬁﬁﬁ‘ﬁé’b rgl%leg\?\d'ng%{tﬁegggn&:%g to form
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detection of 41 BdHSbn (16 UM de vax 1¢ilsh st beayp/1e keo meraigeints , t he
antibody; or the contacting allows ant i t.%t il ve get e(ét !.on..of Itthe anti body.
Rel dbed dyrARsing ANt idosiamaetivad %oé“ AdIerepl SPREERG: a Sterile

bi ndi ng ey, ©rg.,t he diinedingg conprumed congrd siagr ser antiigesi hinddng
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an isol ated or, regominant, nucheiduReiid apcadicataif¥zRHthe OX2RH

20 polypeptide is from a rodent or primate; the binding compound is
an Fv, Fab, or Fab2 fragment; the binding compound is conjugated
to another chemical moiety; or the antibody: is raised against a
peptide sequence of a mature polypeptide of Tables 1-3; is raised
against a mature OX2RH; 1s raised to a purified mammalian OX2RH;

25 is immunoselected; is a polyclonal antibody; binds to a denature '
OX2RH; exhibits a Kd to antigen of at least 30 uM; is attached to
a solid substrate, including a bead or plastic membrane; is in a
sterile composition; or is detectably labeled, including a
radiocactive or fluorescent label. Kits are thereby provided,

30 e.g., comprising such binding compounds and: a compartment
comprising the binding compound; or instructions for use or
disposal of reagents in the kit. Methods are also provided,

e.g., producing an antigen:binding compound or antigen:antibody
complex, comprising contacting under appropriate conditions a

35 mammalian OX2RH polypeptide with an antibody, thereby allowing

the complex to form. Preferably, in this method: the complex is



pol ypeptide wherein the: OX2RH is froma nmanmmal ; or the nucleic 15 a % v 2003
encodes an antigeni c peptide sequence of Tables 1-3; encodes a plurafit

of aitigewooomogs i de sequences of Tables 1-3; exhibits ideetauboovesr at

| east thirteen nucleotides to a natural cDNA encoding the segnment; is an
expression vector; further conprises an pgigin of replication; is froma
natural source; 20 conprises a detectable | abel; conprises synthetic

nucl eotide s , <Rl k f
T or mat S LAl o, peEo Bed¥I R 80 18 S| ERaki1GSeblBRoRe 0ne [ LOT
hybr|d|zammmpquwﬂmephanfae@eﬁeomncaﬁﬁmganhebGNERchefGonhéﬁtéhﬁoﬂé§”EWPrQ
or' DAP1Q, GR i Eeu 931%0 6t, tﬁé EBnEHEEQBB%MoﬁéIrTH Cell's

COI’TpI’ISIF? e rec I’Tbl namt nucl el aCI are al so provi erein

the cel | duantd tetdpe getiestios| Pf &heuratygenée EBe| Cpnéaﬁ’é&’t“érgﬁl wtef12 a
yeaStsce@ampTé doRRals i® Eheaaﬁﬁﬁﬁﬁﬁwanoﬁethe aoﬁeu&elﬁglhllawsrlnate

cell; or a hunan cell. |ts co ucl eLc.a are_pr

o0 50 T LA rHen RSt LoB B Shy SPHASRAYT of RekAFRT APFROSLLLORS are
CO”partnﬁmﬂidlﬂﬁdﬂwabMQUpbi@iDgc@m@uaﬁahganaOKEEHlﬁelbpaﬂlnde¢ompounﬁth0r

i nstructions,f.or,.use or _dis f ts atkve t he
|nvent|o$ 5&%9&?5&9%&30 %pgﬁdd% ca%%gg? Hh@g&?ﬁg%b%dcﬁkfféﬁ %%nd+¥|ons
of 30 ni raduesuat cthpbuadd Lesdud3na Watezm gahneo ahd/eodpu§ipoi t 2R/ OF
SEQ , 1 r r S Nt O¥El a

stre chN%for]TJll eaa fér %ﬁgjl 26%%4:\%%' g%gggs E?ghéhﬁ./ Ug%CF%%Qté@ about 30
nucleotlmdmhn;&iqﬂﬁM%MQ or rodent.OX2R cDNA. Preferably, the wash

condi tions arepsd: 1@.&:& éi@ﬁ/é?{tﬁﬂp fi¥tsalt pro@ﬁ.d@@ quandioer atbsvesalt;

the stretch is at Ieast 55 uc tides or ucl eot.i. des e nucleic
acid furtedsoiateshes éeﬁﬂﬁgﬁnﬁﬁ%DRﬁfgebEp?Fb eﬁfﬁanﬁe?hB%%ﬁgre furt her
enbracedpdixpepﬁidﬁﬂwmmiewh tMEdubKERHglphﬁsomlegmammaaeverophen@u©¥eacceI
or tissue G re ells ¢ I t celel afi-qgoni st or
ot adgn AC drihodih o, BB B pERRE b e oBr Tib oS 2020000 S o
nucl ei ¢ ariabdes adiplgral IO R a@)&N@ﬂB@GSPEE\DlQQHQGHSnESSP@ﬁ/%b?iﬂé@%

DETAlLEDJQ§%g%€P fggﬂgiﬁBH%VP@E%%RREQsEwgggkﬁgégsnucleotldes to a natural

¢DNA encoding the segment; is an expression vector; further
comprises an origin of replication; is from a natural source;

20 comprises a detectable label; comprises synthetic nucleotide
sequence; is less than 6 kb, preferably less than 3 kb; is from a
primate or rodent; comprises a natural full length coding
sequence; is a hybridization probe for a gene encoding the OXZRH;
further encodes DAP12 or DAP10; or is a PCR primer, PCR product,

25 or mutagenesis primer. Cells comprising the recombinant nucleic
acid are also provided, k.g-, wherein the cell is: a prokaryotic
cell; a eukaryotic cell; a bacterial cell; a yeast cell; an
insect cell; a mammaliad cell; a mouse cell; a primate cell; or a
human cell. Kits compr#sing the nucleic acid are provided, e.g.,

30 with a compartment comprising the nucleic acid; with a
compartment further comprising a mammalian OX2ZRH polypeptide; or
with instructions for uSe or disposal of reagents in the kit.

Alternatively, the invention provides a nucleic acid which:
hybridizes under wash conditions of 30 minutes at 40° C and less

35 than 2M salt to the coding portion of SEQ ID NO: 1, 3, 5, 7, 9
11, 19, or 22; or exhibits identity over a stretch of at least



OUTLINE |. General 5 I1. Activities Ill. Nucleic acids A encodi ngl5NOV 2003
fragnents, sequence, probes B. nutations, chineras, fusions C mnaking

nucl ei c apglgoA84sD. vectors, cells conprising |V. Protei nspcfeRbd/ 3898 A
fragnents, sequence, immunogens, antigens B. muteins C

agoni st s/ antagoni sts, functional equivakgnts 15 D. naking prot eins V.
Maki ng nucl eic acids, proteins A synthetic B. reconbinagnt C. natural

sources _20 VI Antl bo ie cl.onal s cl fragments; Kd
D. anti -3RAWk %‘d%‘?%&dp >£1§ n}%l &oﬁé’%@&l 0%2%%[ c@W\ Kigts and
Met hods ﬁ;@ﬁﬁﬁl}f,y B2 Rish AonditSATE. aresay :nRXR énaadi/og GO0 mM salt;
qualitati veétg‘u t| tqa} elSOQ’QnSPstaﬁ' t.s %Ie str-g?i ag_%utattcé(égrsq&ogl t| ons,

0

met hods © conpositl oris ani t se C admnistration 35 IX
Scr eeni u-gwa.ecb_tlgmajsm 7 Conerlsotiidespr ogethel musieion agidy f#&Sn&H no aci d

sequgnc cacE:iie ONA DA SepueReas Yepgmml i an, herein primte and rodent

receptor subuni t. nol ecul es, these designated 0X2 rec%{%{? Iogs
(OX2RH) . ThesetR@nhdie ﬁ?l%@?e%ﬁmﬁf%&'oﬁeﬂlfeﬁ & or bot h
struct U&:@dﬁwtimg)lpwﬂailog{prd:omm&ﬁmmmﬁ ag delaser tilseuel enlwere
obtai ned f:Lrlosm crgamprlslng q',dntacrp gar%%er %de(?ﬂt ’wi%%n agoN%tZ(%Q'S

antagonist of a mammalian OXZRH. Often, the cell is transformed
10 with a nucleic acid encoding an OXZRH.



WD 00/ 70045 16 PCT1US00/ 12998 sequence libraries. Cther mammalian, (3 §0Y 2003
primate, rodent, or other, counterparts would al so be desired. The 0X2
anti gen WD 470845 characterized in rat, using a nonocl onalPCIYHSOBEAPE ( MAb)
MRC OX2 . See, e.g., McMaster and 5 WIllianms (1979) 9:426-433; Barclay
(1981) Immunoloav t al. (1984) Immunol od% 52:631-640; and Wbb and

Barclay (1984) J. Neuroch m 43:1061-1067. Using this antibody in

i mrunohi st ochenipgaia 1LEDHOESSRAPITOY OF THESPREFERREDNEMBODIMENTSO
suspensions for flow cytonetry reveal ed that the 0X2 antigen was expressed
by a wide variety of cells, e.g. neurons, vascular endothelium B cells,
activated T @@mhiNEfolllcular dendritic cells, snooth nuscle cells and

t rophoblIast SenEagflher nore, human OX2 is known to be expressed in nornal
brai 8 ang.by2Btdelitties 15 McCaughan, et al. (1987) ; munoaeletics

25:.329- 333.. @henadtenktzdsi on of the rat protein recogni zed by MRC OX2
(Aark, et a. Eh3ingdVPrigméntdl- té&heheupapedbebat 0X2 consists of

about 248 amsno %ﬂ%ﬁﬁ@prbﬁaﬁgﬂa@o exkiaasl | ul ar i munogl obulin  (1g)
domai ns, a tra ﬁ
Y

] I gF ﬁ%_ a shﬁrt C—tFrnLngl EO cyt?plasnlc
t al The no ecu e |s a 6 N |inked glycosylation sites,
thrL% of _whi &h Egiﬁ %g EE%QH nal V-like Ig domain and the

ot hers ryéld@rpﬁeﬁﬁé RBFLAES proximal C2-1ike g gonaln This places 0X2
inthe g su@erfé#@@?epﬁ§SFFeqPSFﬁ?nglﬁmgﬁﬁgﬁFGUp BFLENEFI | gSF nol ecul es
25 wi th nol e®ul esutiek@sCD2, | CD48, CD58, CD80, CD86, CD90, and CD147

whi ch are chahacE@mmdedsﬁbnMQGQnéBt§, éugCFibyathQQkVQ%éﬂéé of the

i rmpgnogl obulp.n dakiegdereitesinsor responding to I g variable and constant

domai nsy a Ma¥itg nlilBianacsagpeptotéinsntracel [ ul ar domain, and
characterlstup C @Ql@nd tryptophan residue 30 spacings. See, e.g.,
Canpbel |, et # Nature 282:341-342. Interestingly, CD90 is also

hi ghly expre ed Illans et al. (1977) Cold Sorin Har SynD.
%§ ﬂ§£ %glgg%rcﬁurthernnre it was shown that 0X2 was a

straétur% ﬁ@ﬁﬁp &Sof CD80 and CD86 (Borriello, et al. (1997) J.
| mmunol . 35 #58: A8 Sand that the 0X2 gene was closely |inked to
t hose cod|n§3fomm@DEG°@ﬁé CD86 on chronosome 16 in the nouse. WD 00/ 70045
17 0 5 Nov 70D3 fRGEHNESE:/ K2998
D. anti-idiotypic antibodies
25 E. hybridoma cell lines
VII. Kits and Methods to quantify OXZRHs
A ELISA
B. assay mRNA encoding
c qualitative/quantitative
D. kits
VIII. Therapeutic composntlons, methods
A. combination compbsitions
B. unit dose |
C. administration
35 IX. Screening
X. Ligands

30

I. General
The present invention provides amino acid sequences and DNA o
40 sequences of mammalian, hérein primate and rodent, receptor-like
subunit molecules, these ﬁesignated 0X2 receptor homologs
(OX2RH) . These genes have particular defined properties, either
or both structural and biclogical. Various cDNAs encoding these
molecules were obtained ﬁrom mammal, e.g., human and rodent, cDNA



Borriello, et al. (1998) Mamm . Cerns 9:114-118. Both CD80 and CmeﬂEﬁWYﬂﬁj
as ligands in a process, known as co-stinulation, and therefore it 1s

likely th woul d act as a ligand as well. The 0X2 anjj 111 be

referred ﬁ;grea esr as the OX2 protein or 5 ligand OX . The %{:ﬂg@w\éﬂzﬁéﬂtner
will be referred to as the 0X2 receptor. To identify the receptor for 0X2
(OX2R) , a multivalent reagent was prebgred using rat OX2 -rat CD4 fusion

protein bound to fluorescent beads. This reagent was shown to bind to
nouse 1Geaméncat librmardesal Oabesphageeliand €hls,bPEdmA§eeoFPEeRE/bPEcked

by the VRC . P 0 hen( 499 2d911-1918. This mAb was
shown tg%geﬁd f%%ﬁggFEB géegopgglgggg E?r%#?%%?% peritoneum and spl een and
in | HC on splThen Q¥ tandrigens faisnifig skashag@asd ard z8%dd Kidun US3"Soft ai n

hi gh pr rid (o] A r g eco nogQgl ongkbMastelodydr ai sed by
the Barc g’ftdgl(r&g%p])’ an&é?iog?ht(g%ggxg%g, 6\},%5 sﬁg\?/n éqggignd macrggﬁgges in the
rat Sspédildsdamsd @998t BlSnodandliBNaglsi P2t fRd /bPAICAE Yor! 0X2

ol ecul Wmﬁt:m&mmcw&m@s.(wscul) ainmonof onmt 42i: 8l932600i:ndi ng to
the OX1 mol. ecul e and r,m nal  sequencing .sho . ti Oox2

r ecept o PUKEYSHY te%l E@'aﬁ%@él’ M@&Tﬁ?é 6§3@‘§§§r0%g§ ggb egc% bed
terei n Babrdtayt he 9840t gi.nNesroghiemed 4By 1064108762 HsingodRifasdnitABedy t he
recept or, 8 : NS kLati; 1 e teplsasH eellai
on thi o TordE BRs PEnBhicat, (1RRT"ShaThirR, B e e R

d at®, eussgensiorssfpreBow) cyboresryigepeales fhef shal §°§i2s aptlghy PRSR
did notyRvRale PR QUEitRL kb ieRSbTt eall1w,t . knowausbasal vagcmbecul es
al t hough this does "not exclude thé pote tlah r ol ﬁf. thlémgpk%%gk cn
medi at | RFAOBedd iy e e FedilgnaPStI¥E e, C8lhSus & ORIASFEGTWES CaSSE T i ed,
desi gnated 1@¥2RnbotiBanadde dea liseamdnaroghobXaRtshouFuritherassey eiungn

t hose rQl ei ng _whi ch have been verif.ie C Ly .hiyn X2, the
initial I%B@silge‘njﬂoéﬁ’ gﬁpﬁeegxpgeg\ére celBt gPEﬁlgth%l%f a?ﬁegygrgoggq%g'me
nuclbot Miarghami e @di.d (46§7endamunbaenesiss 25:88dé3are descri bed

her el n. o3 thr 2L MO0 HI04R 1 B, BELIHPAALLGAIZ e byt MIRE aRal YSlark]

avai | abl™@"'sequence ases revea presénce of another .disti rf:lct

f or m of etO&RH, (19880 EMBQ Juhd: 113ndi8d seysPiedaktakoRbroGPREASERe®
put at i Ve iy 3R ladido ladids comprising two extracellular immunoglobulin

(Ig) domains, a transmembrane domain and a short C-terminal

20 cytoplasmic tail. The molecule is glycosylated through 6 N-
linked glycosylation siteﬁ, three of which are present in the N-
terminal V-like Ig domain and the others reside in the membrane
proximal C2-like 1g domain. This places OX2 in the Ig
superfamily (IgSF), formﬂng a sub-group of small IgSF molecules

25 with molecules like CD2,1CD4B, CcD58, CDBO, CD86, CD90, and CD147
which are characterized #tructurally, e.g., by the existence of
the immunoglobulin-like domains corresponding to Ig variable and
constant domains, a transmembrane segment, an intracellular
domain, and characteristic cysteine and tryptophan residue

30 spacings. See, e.g., Caﬂpbell, et al. (1979) Nature 282:341-342.
Interestingly, CD90 is also highly expressed by neurons.
Williams, et al. (1977) Cold Spring Harb. Svmp. Ouant. Biol. 41
Pt 1:51-61. Furthermore, it was shown that OX2 was a structural
homologue of CD80 and CD86 (Borriello, et al. (1997) J, Immuncl.

35 158:4548-4554) and that the OX2 gene was closely linked to those
coding for CD80 and CD86 on chromosome 16 in the mouse.




domain structures with OX2RH1L but with a different transnenbrane SRiﬁg
cytoplasm c se%uence. These fornms have herein been designated OX2 J NAR 003
bot h huma Y@M ¥use enbodi nents have been identified. Of REFUSBIRYS note
is the presence of a lysine (K) noiety at positions 224 (human) and 170
(mouse) that lies within the transnmenbt@ane portion of the nolecule. Such

a residue 10 suggests that this nolecule will associate with nol ecul ar
part ner %erlﬁ@ﬁ%,[)@%lél.krlq‘y%t}owi Bs1capabbe oBotkighe®iandfor
cellular-activation. See, e.

_ g..,, Lanier, et al. 1998 . 1. 703:707;

ol onna( IR Seamie @s3gidepsis3in @;pERSESS. KoKP. gfl@@%fghﬁéﬁléﬁ?}o% gacgh&;m
%I B Bi@{ergf#r@sli@a?,; 15%eaRd th@}tenxlBQWeu,lde'acal as(a999yand: w;‘szb-.

reover, such suggests various signalin s_angd;.as [ in or
bi ochenithe PRISAATIgeg, WikdnPé, TeSETEEd E‘l‘f%%?\e%nf%aﬁ?% Qg gotein or.
et ab. (11288 bx2.mMmmhe binthhg7 ph@tnérsvelilnbeerefprred19003s 6B 64 71
Tomasell 0, et al . (1998 ) 20 Biol. Chem 273:34115-34119; and MVicar, et
al . (19FHCePLBiol . Chem 273:32934-32942. But, a full Iﬁg%?a)m)gse or

human OX2RHXo fitentiisfy dthe cemerted fiosd OXfhdOE2Rd +hAgAY §9"bet ween
the muse @gg?aae@ hg 8@it0Rx 20 atheD@XZREionopectietn howhd of
whi ch havV& E{aagn confi rréegisq A

to’bind to their respective.spegi .
Thus, t Heo rifucebaRiis @BERH T&HSoFRITRS XPs 5?’88’& IIC?I gllglg ?Jé]?‘g?%gd to
fungpi ongld Yraas f2RorReih rmeitcdihagesni eald ehtisabénkihgr couldahs nehot ke,
and intracel | ul ar g%g_‘lai asstru&t uretrsb. HU'EBg.lox%'%'a?)eEp&Lﬂi?ﬂiﬁmﬁﬁ%a
di scoverky. thei B Rr}(, Sol G T8 ns of the 30 r &t and. mouse. XﬁREldmay
exi st. Ret at®Ed 41l 0g<Thicde 3iAdn atasd SEXRRHE ca thd nAXZRHIACHEPBAgRE o1 SPeRhe
descri be variQus hodi t rd, gi [ I S@nakel ebumaact RAKRH2, H3,
and 14 eﬂ%%ia‘??e speg%qgﬁmg chr%%f%ﬁ%e lI?‘r ggedg’e i.% t he tragfgﬁg‘oégne
segment . stAEnIngram ORI 3% EHeed AERWT ek $ORtS g BB §EBRREARE™ sRows

SO ge ] nce ear mar ks, suggesting that the functional formof the
5 1ROV B0 RB DoT

0 170045 19 PGT/ USQ0. / 12998 nat yr.al ul d be
closel y rel atRdsecend | mepetienast A RfdY (it ebéfeqtt?%ég%%rg%?ﬁggégﬁfhe

functi onabs; &l Bdd AIND, Gfad NEhdvaLS® anithch mamy opbiaglesgyn2 tAAdEatrenain to
be conf Islragggés 5ax'lb\ci fﬂéoh %o %§2e%erth%ivﬁ%aqjl§O thURd nidinlgh8 £MeHe e0x2
molecule to rat peritoneal macrophages. Isolation of material

20 binding to the 0X102 molecule and N-terminal seguencing showed
the putative O0X2 receptor (OX2R) to be a novel molecule. This
was cloned as described herein. That the protein recognized by
the 0X102 antibody was iﬁdeed the receptor was supported by the
demonstration of a longer cytoplasmic tail on this molecule

25 relative to the 0OX2 mole¢ule itself (the ligand). Clark, et al.
(1985) EMBQ J. 4:113-118. Preliminary analysis of the OX2R did
not reveal obvious motifs consistent with known signaling
molecules although this does not exclude the potential role of

, this molecule in mediating OX2-delivered signals.

30 Then, a mouse homolog was identified, designated OXZRH1.
Because the terminology OX2R should be reserved for those
proteins which have been verified to actually bind to the 0X2,
the initial designation applied is a receptor homolog of the
group 1. The nucleotidejand amino acid sequences of this

35 molecule are described herein.



Al t hough its honology is nmuch nore divergent, it exhibits sonme
simlarities in sequence. |In particular, it-has a lysine residue in(thenyv 003

tra_ns_rre_r’rtwa 004 gion. Thus, |ike the other OX2RH2, HS3, WL@SUI es

exhibiting this Teature, it would be expected to 10 signal
associ ating nol ecul e such as DAP12. Thllﬁ enbodi nment i s herein designated
g

OX2RH3 fromrodent, e.g., mouse. Ongoi anal ysis of the expression
patterns of the OX2RHL i ndi cates that in rat, nmouse, and hunman Ieu:t:1 é:yt es,
OX2RHL (as Herehernadabysis oof cyvahdiable SPEIRFY IRFAPRS SARA LT | body

15, 300! Ble ARLYShSe Of £ TN GESY A DYEdIR S LUNRISS) ol syl tm: most

stron nonocytes, granulocytes, and nmast cells |
ceIIs showes agignbfigare hemokdgy iR theyRytdtdne vﬁ’{ﬁfﬁ‘ﬁ% aJe?]'yerI%tial
bi ndi n &E‘?bgesjcf&éﬁ@r@%iﬁz ORERIOP @e Svi tih eaardiﬁfezsetnmltasansmemrrmr mal

r at cen 0 nervous system a p oportion of r | hage (or
m crfogl #ad c¥rPR}aghis KPR he % ‘gél OW &% eve l='[F'prpSome

appl i ca@é@x aﬁdardxmnpcsn@rmmsmmmcam mcsisee cemzaflinents havaviRRAn s,
et al. 98 Mpl.ecul ar n| n € Pprvdiche Hegoor
Laboratb f‘ﬂdSpréﬁ or’lr%pess Oﬁn‘%r ooE n%%cxgal (1%89)e | ecul ar
on' a: moj_abpratopgxslv‘anua$ 222d(1mm€}n) vanid 170 3(measie)pridiat hes Aﬁs@b‘éf

et al. | 58 9980 Pi@sie B DUl M&idue Ausubel
et al. P%Bg? Vﬁerl%glgcgglﬁu emanthi Current ePr of c%@o I\f cular

Bi dlfbgy$u®e§h§/ pBythig W ?‘T(ul%a‘& bras#epts Ws FP613ht ed herein

by ref eﬁsﬂﬁﬁeryusheet L §eDABER kb : t&)emmrm@spmohmm ref aci d
sequence ( SEQ a_rodent

1
(OX2RH15}‘JEBEIF-H§ §8§r@%ﬁ‘i‘§a§ h?)%lY%t’T%’gl e glF"e'Sl rﬁ>$arl v, urt hé;t?m 29
enbodi menb9es) pRatRLe, 3819703 RUORN, Ccahdnmand]e?ﬂﬁ) mm 3I9hhdg3are

describ gna ed OoX 1 2, 2, & T 2 01 acid: SEUETELS

are SEQS?BP%EJﬁ & %5593’ h R on D0L70045 20,

PC'I](EUSOﬂndZBéﬁezt-Betebvretp@hdl hlgSa?d SUBE -l e 5N 4

20, 6, ngg,gteﬁéngugg %bsgsggevgff§§§1t ﬁé\lirﬁ@lpaﬂ;wél'wéolem& s snd hetsed t he
(0]

sequence O ent, ., mouse, O

Rever sebipghsmasitaiy - nu§P€rceaﬁrd kaniehce taﬁg ff%?%)dﬁ§%”£é§5 éi(SEQ | D
NG 13- 361 ,25mith, 1éc 44. amdsaB)LMmﬁyz aesoamcgsmkm.arﬁi: ric
COHparl%?QBOE BgLiggﬁhhg_ﬁ;gl& 66:165-171; Tomasello, et al.(1998) J.

20 PBiol. Chem. 273:34115-34119; and McVicar, et al. (1998) J. Biol.
Chem. 273:32934-32942. But, a full length mouse or human OX2RH2
form is yet to be isclated.

There is high homology between the mouse and rat
extracellular regions of the OX2RH1 molecule, both of which have

25 peen confirmed to bind to their respective species OX2. Thus,
the rat and mouse OXZRHI émbodiments are properly also referred
to functionally as OX2R. Both contain typical extracellular,
transmembrane, and intracéllular domain structures. Human OX2RH1
embodiments were discovered. Additionally, soluble forms of the

30 rat and mouse OX2RH1 may exist.
Related homologs, designated OX2RH2 and OX2RH4, have also

been described, various embodiments originating in mouse and
human. OX2RH2, H3, and H!-l embodiments exhibit a charged lysine
residue in the transmembrane segment. The human OXZRHZ

35 embodiment lacks a signal sequence and shows some gencmic
sequence earmarks, suggesting that the functional form of the



*

sequences. 0 5 Nov 2003 WD 00110045 PCT/ USOQ 12998 21 5 10 15 Table 1:
Nucl eoti de and pol ypepti de sequences of rodent OX2R (honmpolog 1). raﬂ5NUV 2003

OX2RHL  (wbQuBielO 1 and 2): agcggaggga tcctggtcat ggt cacg g,i:/tusg&% ctac
ct gt gaagag aaagagcacc 60 gagtgagccg ctgaaaacca gaaaaccgaa atg c gc ttt
tgg aga act tct 114 Met Leu Cys Phe Trp Arg Thr Ser -20 cac gta gca gta

ctc ttg atc t;g ggg gtc ttc gcg get ga %t ea agt 162 His VaI Ala Val Leu
Leu Ile Trp Gy Val Phe Ala Ala Gu Ser Ser -15 -10 - ft gat aag

aat caa @Je@d;Ad Y MAthrAOX 252 tsemmleiab@ctcl@ﬁglafcéeQQGEdd?Bt PF%J-%EB Yys Asn

An Thr Met _Gn Ser ho Meti oThr. 17h lgmlkétggngga gtt aac act
aca gtg qdiff ?ﬁ%fub%oﬁ a g-égglbget 93;3 ctc 558 Asn. Th oTQg

Val Phe Mal a€ionshiy of yth_eysad_qsse gl hemape hopglogs3g aPac tﬁ‘éméi:’i‘ ct-att
tca ctg aca aaa?cgta ata tta ata aca tgg aca 306 25 Cys Q/s Pro Ser Ile Ser
Leu Tor “¥5&* %A1 1e Leu 11e Thr Trp Thr 35 %;t% 6L& aga gga cag
cct ®Bce tgc at fuskhkex c%xz%d‘%c@:d‘ag%@lﬁ4 g ¢ Egu RPG Gy Gn Pro

Ser Cys }H_@hé,.ll@n Sefs Hemd ey Aliss :ﬁﬁﬁzrﬁ(ﬁlo&(é Eﬁv@(igam,agg gahikhdéEscaP™§aa agce

aac tgc tcg gac aga agc ate acctg U rgH H SekifAas
Cys Ser $&pi ﬁl@eﬁ*sl’r% SRFICHSF 65 tég;ulégg c('?g th%g ac?g?{] giﬁaétc get

cct gac fﬁttﬁélgtﬁér@snwibmﬁe tagigee. 43huspl 3 i%er t‘hﬁr ophgrASK<REG Piro

?fg »lf g? @%{l] glg améﬁg%c'gt%s hﬁll & Gy Ehid e‘SQu(i:teC (i%gwéﬁldgﬁé ggpecygedt &0

gac ggg 490 Leu n ? GZ{X Arg Tyr Seer
Cys 145p ir.igna\ltavmla@rmmﬂwqwlﬁwlﬂ@u%tﬁtPgu’ a adl*atc tat gac
ctc caa %né@oég.lﬁe%ﬁ Cl‘fe :in Qi’@sjgﬁ'r?a‘@é’cﬁ ORLRILSS IT ride rékdenAsnel. ge , TRPUASP Leu
anva in f the OX2RH1
Ongoing analys:.s of the expression patterns of the
indicates that in rat, mouse, and human leukocytes, OX2RH1l (as
determined by flow cytometric staining with the 0X102 antibody
15 and/or analysis of mRNA expression by PCR techniques) is
expressed most strongly by monocytes, granulocytes, and mast
cells, marginally by B cells, and weakly by T cells. This is
consistent with the preferent:.al binding of the ligand OX2 to
macrophages in earlier studies. In the normal rat central
20 nervous system, a proportlon of resident macrophage {(or
microglial cells) also express the OX2R, but at a low level.
Some applicable standard methods are described or

referenced, e.g., in Manj.atis, et al. (1982) Molecular Clonjnda, &

Laboratorv Mapual, Cold $pr1ng Harbor Laboratory, Cold Spring
55 Harbor Press; Sambrook, et al. (1989) Mglecular Cloning: B

Laboratory Manual, (24 ed.), vols. 1-3, CSH Press, NY; Rusubel,
et al., Biologv, Greene Publlshlng Associates, Brooklyn, NY; or
Ausubel, et al. (1987 and periodic supplements) Current Protocols

in Molecular Biology, Greene/Wiley, New York; each of which is
30 incorporated herein by réference.

Nucleotide (SEQ ID NO: 1) and corresponding amino acid
sequence (SEQ ID NO: 2} of a rodent, e.g., rat, OX2 receptor
homolog 1 (OX2RH1) coding segment is shown in Table 1.

Similarly, further embodiments, primate, e.g., human, and rodent,
35 e.g., mouse, are described, designated OX2RH1, 1.2, 2, and 4.

The nucleic acid sequences are SEQ ID NO: 3, 19, 5, 7, 9, and 22;



115
gca
130
gtc
145
agc
Thr
gag
Adn
aca
Thr
caa
Leu
atc
Ile
aga
Lys
gat
du
t at
Asp
gtc
Asn

120 125 acc cac ttt cca ggg gaa aat alga act gca gtt tgt gag gcgdatNOV 2003
594 Thr His Phe Pro Ay GQu Asn Arg Thr Ala Val Cys Au Ala lle Ala 50
135 1D EBropPc aaa cct get gcg cag ate tct tgg acg cca pet/usogizged t gt
642 Ay Lys Pro Ala Ala An lle Ser Trp Thr Pro Asp Ay Asp Cys Val

150 155 160 get aag oat gaa tea cap agc oat ggc acc gtg act gtc egg

aca 690 Ala Lys Asn Qu Ser Hs Ser Ffsn Ay Thr Vval Thr Val Arg Ser

cagtheccBEEepRgnaipd ghing 4 tdcs g@‘%%%g fﬁ’%@%ﬁ%ﬁ o &,

Ses, Hi$, Vahd SBB micwaar@mre%twl ivaTalsee 480 1@Bla9d PEHEHEESt g

act a t ct 208k PRA3 788eg B Neu Thr
tg%sﬁe%ﬁége&fé%ﬁ (Foadhg, Seta A L L Qe ggt gac

ttaamialgga tca tac att caa tac atc atc cca tct att 834 10 Gy Asp Gn

}fu Glt y §@eetI)gt=_- &tkﬁnglgti?{l {uileléke E&Qd%équéﬁc&éOaiiiniaﬁldécﬁ mlzlt ttg
atc ata gga tgc a C aaa_a ggc au e

|| eTabypeChs (FE@ H)sN : euldatdey 177 Es L7, g% Y&ng ggb:ao g%%i%% 20 tgc
aaaphkglyigas &lﬂgﬁﬁenaaanacguggﬁlgetomparns@ngaf polygeptdd3® Cys Arg
Cys' Lys Leu Pro Lys 5er Ay Ala Thr Pro Asp Ile du 245 250 255 gag
gaasgﬁﬁ 5 tcg tat gat agc tac aca gag aag agc aat cca 978 Qu Asp
Met Gn Pro Tyr Ala Ser Tyr Thr Qu Lys Ser Asn Pro 260 265 270 25 ctc
gat act gtg acc acg aag gag gca cac cca gcg tca caa ggc 1026 Leu Tyr
Thr Val Thr Thr T4r Au Ala His ,Pro Ala Ser An Ay 275 2%0 285 aaa
aat ggc aca gac tgt ctt act ttg tca gcc atg gga atc 1071 30 Lys Val
Gy Thr Asp Cys L*u Thr Leu Ser Ala Met Ay Ile 290 295 300 tagaaccaag

gaaaagaagt caagagatat cataattact gcttttcttt ctttaaactt 1131



35 ctccaatgga gggaaattag ctcttctgaa gttcttagaa agcacaaatg ttctaat ggaU ﬁ@i 200
40 tttgccttta agttcttcta tcattggOag tttggaatct ttgctgctac ctgttaattc

t aggaagaaevd goxtobdsaat t att acaadga aagcacattg ttat ggt aaa at atgegasdosrzsssl

gt gcaat aca atgatgaaaa ctgagtttcc tcaagaaata actgcagaag gaacaatcat 1371
tactaaagca tttcatgtga gttcttchaa aaaagappat ccctgtgtat acgacatgat 1431 45
tatggtatgt gtgtgccttt atatgtttgt ttacaaatgt gtatatatgc acacatctga 1491

ttat caagag. atctctgt.ca_aaaa t ttat 3ol Radod D51

{ gagt at?f 18 it g%n?:tltetotzé eaaﬁé%%(igﬁgggﬁgg SEAEN AL bRt 233 98daRAY ¢
M_CFWRTSHVAVL L1 WGVFAAESSCPDKNQT MONNSSTMIEVMT TVFVQVIGKKALL CCPSI SLTKVI LI TWIT TL
R rat OX2RH1 (SEQ ID NO: 1 and 2):

GPSE! | SYKADTRETHESNCSDRSI TWALSTPDLAPDLQ SAVAL QHEGRYSCDI AVPDG\IF(gBlI YDLQVLVPP

EV agcggaggga tcctggtcat ggtcaccgct gctceccctac ctgtgaagag aaagagcace
THEPGENRT AV CEA AN S Do AN B SNGTYT VST P G MRVECY Vil TTGNQSLS!

Met Leu Cys Phe Trp Arg Thr Ser
LGRﬁDQlLGSYI QYITPSITTLITTGC CLLKI SGCRKCKLPKSGATPLY EDEMQPYASYTEKSNPLYD TVTT
H

T PASQGKVNGTDCLTLSAMA WO 00170045 23 5 PCTI US00112998 Tabl e 2:

Nucl eot icde g gpolgtacptd degsaguess aygobtadditgagnatt @4@R:ca kghol dgs.

pri mat e His. Yal Abarkwl, LEXARK IYeSEEP IPYNERL Thadaghpla SAYaftiadsy cttctgttcg
t ccaagttac tHaccaggct aaaccaté a gacgt gaagg 60° aaggggctag aaggaaggga

gt gé€ccact gttgat t aagaggat ¢, ct gt act gag, 10. aggt 1 gagea 9agagggt ct
caccat 9<§g§ E%C%g%gﬁitﬁﬁ%@ﬁﬁgéﬁgmga@a e ach et gasgggoaga
aaaagagadg acaga tg cdc tgc cct tgg aga 234 Mt Leu s Pro Trp Arg -25
15 act get aac cta ggg eta ctg ttg att ttg act atc ttc tta gtg gcc 282 Thr
Al a28sn daaugtl pateirtl eta lgzg tite gterafhatd ggt Rire Rew 9¢&| ©W &t€20 24785 - 10 -5
20 gaa (g VelgAgutThgeThydlalcRhe ¥eh HacMetally st Les é‘tlg Ety H€8a act 330 Qu
AlaGudy Ala A2%En Pro Asn A2? Ser Leu Met Ld @ Thr -1 1 5 10

agc aag gag_eat cat ge% tta get % a E %gg t]_;g.a {:gt cgtggcggt:aga@()g?g 25
c-t cE.tect t tca a a a a
Ser Hlsys ésucﬁs@rﬁ"iﬁﬂ e L2l A rnyéegaisq&em S et rhsEne U 15 20 25
aaa Cag att %ca3§ag aac tac tcg @ma gta ctc gca gem gtt aac act 426 Lys
A@nlle Thr Adn Asn Tyr Ser Lys Val Leu Ala Qu Val Asn Thr 30 30 35 40 35
ata acc ctc aga gga cag cct tee tge ata ata tcce tac aaa gca gac 354
Ile Thr Leu Arg Gly Gln Pro Ser Cys Ile Ile Ser Tyr Lys Ala Asp
30 50 55 60

aca agg gag acc cat gaa agc aac tgc teg gac aga age atc ace tgg 402
Thr Arg Glu Thr His Glu Ser Asn Cys Ser Asp Arg Ser Ile Thr Trp
63 70 75 80
35
gcc tcc aca cct gac ctc get cgt gac ctt cag ate agt gca gtg gec 450
Ala Ser Thr Pro Asp Leu Ala Pro Asp Leu Gln Ile Ser Ala V;é Ala
85 90

40 ctc cag cat gaa ggg cgt tac tca tgt gat ata gca gta cct gac 999 498
Leu Gln His Glu Gly Arg Tyr Ser Cys Asp Ile Ala Val Pro Asp Gly
100 105 110

aat ttc caa aac atc tat gac ctc caa gtg ctg gtg ccc cct gaa gta 546
45 Asn Phe Gln Asn Ile Tyr Asp Leu Gln Val Leu Val Pro Pro Glu Val
115 120 125

acc cac ttt cca ggg gaa aat aga act gca gtt tgt gag gcg att geca 594
Thr His Phe Pro Gly Glu Asn Arg Thr Ala Val Cys Glu Ala Ile Ala
50 130 135 140

gge aaa cct get gog cag atc tet tgg acg cca gat ggg gat tgt gtc 642
Gly Lys Pro Ala Ala Gln Ile Ser Trp Thr Pro Asp Gly Asp Cys Val
145 . 150 155 160
55
get aag aat gaa tca cac agc aat ggce acc gtg act gtec cgg agc aca &§90
Ala Lys Asn Glu Ser His Ser Asn Gly Thr Val Thr Val Arg Ser Thr
165 ‘ 170 175



tca tgg cct gta aag atg get aca eat get gtg ctt tgt tgc

cct cct 474 S I'S NUV 2003

Trp Pro Val Lys Met Ala Thr Asn Ala Val Leu Cys Cys Pro Pro 45 50 55 6

ate gca twpagResat ttg ate ata eta aca tgg gaa ata ate ctgp%v%sg@&gggle ‘

Ala Leu Arg Asn Leu Ile Ile Ile Thr Trp Qu lIle Ile Leu Arg 65 70 75 40 ggc

cag cct tcc tgc aca aaa gee tac aag aaamgaa aca eat gag acc 570 Gy An

Pro Ser Cys Thr Lys Pla Tyr Lys Lys Qu Thr Asn Qu Thr 80 85 90 aag gaa

ace aac _tgt act gat ag aga_ata L09.&H Gek GG Y8 GRE ccdd lys A u Thr
¢ “cat t

Asn Cysg rﬁi&bﬁlgaﬁﬁfﬁ EEF EE@r?ﬁif @eya‘?/alséﬁ.‘%pﬂﬂ Bfo Va5 W0sdb5 gat cag aat

tcg gac Tt cag athggcgt acc gtg gcggate act cat gac 1866 Asp A n Asn Ser

Asp Leu Gn Ile Arg Thr Val Ala Ile Thr

Hs Asp 50 110 115 120 g,%gr tat tac
aga % gCcat atgt gePlaat apyx ast @t tgygraatctt rEa cam et 9Bt4a923FI Tyr' "Fyr Arg
Oys || enpptLeVarhiiThr ly Asp QrySeEs hePhieqlde Ay %&\f SL130PR5 140 55 gga tat
cac etc caa gt¥Ita gtt aca cct2%ha gtg acc ctg caa 762 Gy Tyr H's

Leu dn Val Leu Val Thr Pro Qu Val Thr ley .Phe Ga& J145.Jd0Qed55 8845 NOV
MW gfﬁ t c

2003, Ggg)hspogﬁ ﬁ:@:ﬁ' E%@e@@? ;1@6‘@;;‘9 raale 208 M6lsgCcI1gta tgc aag gca

gttTgca 4gaag cca get G1sAsh Arg Asn Argezbhr Ala Val Cys Lys Al a Val

Ala Ay Lys Pro Ala 160 165 170 5 gcg cat atc tcc tgg atc cca gag ggc gat

t gt gccaettatkagegatcgaa: 8568 goAl sgdiiast|tet Sor thopaid atPr¥PtAIESd YP8Asp COys
Ala Thr ILy Sl heGle 173 1BO G850y dé<t GF 248 Leyt Ly dlaci®yfy¥act gtt aag
agtlaca2eyc cac t ag 888 10 Tyr Trp S&P°Asn Ay Thr Val thr Val Lys S5er
_ gag y p y y
Thr q/St'.HI Sag-gr aac;tutlgo 1:1? & Qagg Qcﬁ? aa%t%r:gz LEl [AeCatH gagCC 93gC cac gtc
tcc cat c;]fq@h%c yaggzésgg‘g wWalpdd syfsar @iy & iy p¥@lasphrielOpsuHi s Val Ser
H's Leu r y 157205210 215 220 aacz2@mmg agt ctg tac 3% gag cta ctt cat
gtt2gca ggt gcc aaa aaa 1002 Asn Lys Ser Leu Tyr Ile Gu Leu Leq Pro Val
Pro G yg#f agatygad asg2ea 289 XX 995 agc tac aca gag aag age aat cca 578
Glu Asp Glu Met Gln Pro Tyr Ala Ser Tyr Thr Glu Lys Ser Asn Bro
260 265 270
25 ctc tat gat act gty acc acg a¢g gag gca cac cca geg tca caa ggco 1026
Leu Tyr Asp Thr Val Thr Thr Thr Glu Ala His Pro Ala Ser Gln Gly
275 280 285
aaa gtc aat ggc aca gac tgt ctt act ttg tca gec atg gga atc 1071
30 Lys Val Asn Gly Thr Asp Cys Leu Thr Leu Ser Ala Met Gly Ile
290 295 300
tagaaccaag gaaaagaagt caagagacat cataattact gocttttettt ctttaaactt 1131
35 ctccaatgga gggaaattag ctcttctgaa gttcttagaa agcacaaatg ttctaatgga 1191
tttgccttta agttcttcta tcattggaag tttggaatcet ttgctgetac ctgttaatte 1251
taggaagaac tgatttaatt attacaaaga aagcacattg ttatggtaaa atatcaaatt 1311
40 ‘
gtgcaataca atgatgaaaa ctgagtttcc tcaagaaata actgcagaag gaacaatcat 1371
tactaaagca tttcatgtga gttcttctaa aaaagaaaat ccctgtgtat acgacatgat 1431
45 tatggtatgt gtgtgccttt atatgttﬁgt ttacaaatgt gtatatatgc acacatctga 1491
ttatcaagac atctctgtca aaaactcact ggcgttccag atttatgaaa gctaataaag 1551
tgagtattgg agatgttttt ata 1574
50
MLCEWRTSHVKVLLIWGVEAAESSCPDKNDTMQNNSSTMTEVNTTVFVQMGKKALLCCPSISLTKVILITWTITLR
GQPSCIISYKADTRETHESNCSDRSITWNSTPDLAPDLQISANALQHEGRYSCDIAVPDGNFQNIYDLQVLVPPBV
THFPGENRTAVCEAIAGKPAAQISWTPDGDCVRKNESHSNGTVTVRSTCHWEQSHVSVVFCVVSHLTTGNQSLSIE
55 LGRGGDQLLGSYIQYIIPSIIILIIIGCICLLKISGCRKCKLPKSGATPDIEEDEMQPYASYTEKSNPLYDTVTTT

ERHPASQGKVNGTDCLTLSAMGI



atc agc aaa att ata tat tcc ata tat cat cat tac tat tat tat tta 1050 IDéNﬂvzggg
Ser Lys Ile Ile Tyr Ser Ile Tyr H's Pro Tyr Tyr Tyr Tyr Leu 240 245 250 25

gac cat oc@gbowgeosatt cat ttg gtt gtt gaa agt caa tgg ctg cagpcaramodes Asp

Hs Arg Gy Ile Hs Leu Val Val Qu 5er An Trp Leu An Lys 255 260 265

ata taaattgaat aaaacagaat ctactccagt tgpg8gaggag gatgaaatgc 1151 30 Ile
agccctat gc cagctacaca gagaagaaca atcctctcta tgatactaca aacaaggtga 1211

aggcat C;‘.Eglggzcatﬁ‘?ﬁiétf‘ﬂ qa&q;otlgp@&ﬁ%gé&fkﬁ@fo@cméﬁ;Bx@ﬂgbkgntg 1271 35
gactcta aaaca acaacj aaaCg agatacatta taattactgt ctgattttct 1331
tacagttcta gaat gaagac ttatattgaa attaggtttt ccaaggttct tagaagacat 1391 40
ttt aat g@aimd e, Ccal § CahwenGCOXZRIAL (380 IFoH@t t3 ead dattctt agctgctacc 1451

agct &gttct ctgaagaact gatgttatta caaagaaaat acat gcccat gaccagatasto 1511
tcaaatt@aga@@ggac%F&gﬁﬁgaaﬁ‘g’é&été%é&&&?ﬁgétc?ad‘é BEdkdt 93atga430aa 1571 45

e A B s

hﬁ?? E E%A Jﬂqcaccatgcgc acagttcectt ctgtaccagt gtggaggaaa 180
KAYKRETNETK Rl TW/SRPDONSDLQ RTVAI THDGY

YRCI MVT RQEAEHRGY HiAAdoYddaV k & A FANRAR BAVCKA\MGKERARES\WCt tgg aga 234
PEGDCATKQEYWBNGTVTVKSTCH Met Leu Cys Pro Trp Arg

V\EVHNVSTVTCHVSHLTGNKSLYI ELt PVPGAKKI SKI | YSI YHPYRPYYLDHRG HLWESQALQKI 0 5

NOV12003 wo oonoo4s 5 P I/USO Q12998 .  PriTBL & +8c%ra HLIRR: Q¥2RHL. 2
(SEQ | D;ﬁ@pﬂ @pgzg % LLaCn%Ct;: Oh ragge gﬁg IQZt gaﬁmeta ggg eta ctg

ttg att_t ro Trp Arg ThviocAla Asn Leu dy-Bau Leu Leu Ile
Leu 5 25 20 -15 10 act atc ttc tta gtg gee gaa gcg gag ggt get %et caa
ccaz8ac @acg&P gadhygt! bet Rre teu cvalaadl aad traAfte @9 9% <2 2K a B°n Pro Asn
Asn -10 61§ Alla 518 ¢lyaAla Rlat GlreBgochad A6 gclegade] aﬁ{‘“ d8F get tta get
tea agc 144 Ser Led Met Leu @ n Thr Ser Lys Qu Asn His Ala Leu Ala 5er

Ser 10 15 20, 15 agt JLa @ﬁg gat, gaagaaacCach At Agagsagadac I1ac tag aaa
gt a,£92 g3 ef, i%%p;, ﬁlkyssexeser |de TdU cGbMeAsAsg\@uSet Lys Val 25
30 etc gc gqg gtt aac act tcaotgg act gta aagzatg get aca aat get 240
20 Leu Ala Qu Val Asn Thr Set Trp Pro Val Lys Met Ala Thr Asn Al
aaa cag att aca cag aac tac tcg aaa gta ctc gca gaa gtt aac act 42
Lys Gln Ile Thr Gln Asn Tyr Ser Lys Val Leu Ala Glu Val Asn Thr
30 30 35 40

tca tgg cct gta aag atg gct aca aat gct gtg ctt tgt tgc cct cct 474
Ser Trp Pro Val Lys Met Ala Thr Asn Ala Val Leu Cys Cys Pro Pro
45 50 55 60
3 522
atc gca tta aga aat ttg atc ata ata aca tgg gaa ata atc ctg aga
Ile Ala Leu Arg Asn Leu Ile Ile Ile Thr Trp Glu Ile Ile ng Arg
65 70

40 ggc cag cct tcc tgc aca aaa gcoc tac aag aaa gaa aca aat gag acc 570
Gly Gln Pro Ser Cys Thr Lys Ala Tyr Lys Lys Glu Thr A;g Glu Thr
80 85

aag gaa acc aac tgt act gat gag aga ata acc tgg gtec tcc aga cct 618
45 Lys Glu Thr Asn Cys Thr Asp Glu Arg Ile Thr Trp Val Ser Arg Pro
95 100 105

gat cag aat tcg gac ctt cag att cgt acc gtg gcc atc act c?t gac 666
Asp Gln Asn Ser Asp Leu Gln Ile Arg Thr Val Ala Ile Thr His Asp
50 110 115 120

ggg tat tac aga tgc ata atg gta aca cct gat ggg aat ttc c§t cgt 714
Gly Tyr Tyr Arg Cys Ile Met Val Thr Pro Asp Gly Asn Phe His Arg
125 130 135 140
>> 762
gga tat cac ctc caa gtg tta gtt aca cct gaa gtg acc ctg ttt caa
Gly Tyr His Leu Gln Val Leu Val Thr Pro Glu Val Thr Leu Phe Gln
145 150 155



T

40 45 50 gtg ctt tgt tgc cat cat ate sca tta aga aat ttg ate ata ata gqa@f\! 2003
288 Val Leu Cys Cys Pro Pro Ile Ala Leu Arg Asn Leu Ile Ile Ile Thr 25

60 65 70 wipgr@dds ata ate ctg aga ggc Cag act tea tgc aca am@r/gssy/ikes adg
336 Trp Gu llelle Leu Arg Gy Gn Pro Ser Cys Thr Lys Ala Tyr Arg 75 80
85 30 aaa gaa aca aat gag ace aag gaa acG,ac tgt act gat gag aga ata 384
Lys Au Thr Asn A u Thr Lys A u Thr Asn a/s Thr Asp Qu Arg Ile 90 95 100

35 acc tgg gtc tea aga cct gat Cag aat ta c ctt_ca ti..C cc 32 Thr
Trp Val S Agg ﬁtoa%gcé‘ ¥, ;s‘sgﬁ; A §§t;§u§§ ﬁjpﬁ%ﬁf%ﬁ@ ; 1%61115
gtg gee a‘t-’é‘éé?’t’é‘tl hj att dga tgc ata atg gt aca act 480 40 Val
Ala Ile Thr H's Asp y Tyr Tyr Arg Cys Ile Met Val Thr Pro 120 125 130 gat
ggg aaf }_ég cat GO te9aghoitL @eaciay @aa Grgrdt gcgtdctassg aan §98 AsH Gy
Asn Phe Mg fley sdyrropi S1d dwoGiu Vay AseuCwiaPLIHFRIPEY: 4371854 140 145 150
gaa gtg acc ctg 1% caa aac agg abi® aga act gca gt¥Stgc aag gca 576 Qu
Val Thr Leu Phe G n Asn Arg Asn Arg Thr Al a_Val. Cy 1605 165 50
gtt %ca gERF &48 352 %tgggcgg ga;%r 73%1 E;dg:}:t St ¢ :Ié%%:gg?% éﬁ 624 Val

Al a CS/ L %‘I%r; %a aanillgsSer Trp I''e Preedu Gy Asp 170 175 180 55
tgt gcc act aag caa gaa tac tgg age aat ggc aca gtg act gtt aag 672 Cys
Ala Thr Lysc GaB &l gy recEr peSetgAser Ggy chiur gtfalecTheatvats lass 985 1804 195
05NOV2003vai\@iR0AsHOO4D 526 YT MUS0DhY T¥9JH sa¥al Sea Wige Le htrgg%fgag gtc cac
aat gt%y tze5acc gtg acc tgél®ac 720 Ser Thf*Tys His Trp A u’¥al H's Asn

Val Ser Thr Val Thr s H's 200 205 2 5.0t¢c t t CladOcC186£ aag
agt ctg tage 2&5 %%%zﬁ%/a;a& e 37§§ 0 % e ﬁ—hﬁ% ﬁ%%@%y%ﬁsn Lys Ser
Leu Tyr 1P A t¥u e o 215 220 225 230 gtt cca ggt zxsc aaa aaa tea
gca agp tta tat att cca tat ate ate 816 10 Val Pro Gy Ala Lys L){s Ser Al a
Lys Lau Ty¢e ldge P50 atyratal eat [tec ata tat cat cect tac tat tat tat tta 050

Ile Ser Lys Ile Ile Tyr Ser Ile Tyr His Pro Tyr Tyr Tyr Tyr Leu
240 245 250

25 gac cat cgt ggg att cat ttg gtt gtt gaa agt caa tgg ctg cag aaa 1098
Asp His Arg Gly Ile His Leu Val Val Glu Ser Gln Trp Leu Gln Lys
255 260 265

ata taaattgaat aaaacagaat ctactccagt tgttgaggag gatgaaatgc 1151
30 Ile

agccctatgc cagctacaca gagaagaaca atcctcotcta tgatactaca aacaaggtga 1211

aggcatctga ggcattacaa agtga?gttg acacagacct ccatacttta taagttgttg 1271

35 ‘
gactctagta ccaagaaaca acaacaaacyg agatacatta taattactgt ctgattttct 1331

tacagttcta gaatgaagac ttatittgaa attaggtttt ccaaggttct tagaagacat 1391
40 tttaatggat tcetcattcat acccttgtat aattggaatt tttgattett agctgctacce 1451
agctagttct ctgaagaact gatgttatta caaagaaaat acatgcccat gaccaaatat 1511
tcaaattgtg caggacagta aataatgaaa accaaattte ctcaagaaat aactgaagaa 1571

» 1604
ggagcaagtg tgaacagttt cttgtigtate ctt

MLCPWRIANLGLLLILTIFLVAEAEGAAQPNNSLMLQTSKENHALASSSLCMDEKQITQNYSKVLAEVNTSWPVK¥
50 AINAVLCCPPIALRNLIIITWEIILR¢QPSCTKAYKKETNETKETNCTDERITWVSRPDQNSDLQIRTVAITHDG

YRCIMVTPDGNFHRGYHLQVLVTPEVTLFQNRNRTAVCKAVAGKPAAHISWIPEGDCATKQEYWSNGTVTVKSTCH

WEVHNVSTVTCHVSHLTGNKSLYIELiPVPGAKKISKIIYSIYHPYYYYLDHRGIHLVVESQWLQKI



Tl

235 240 245 ctt act att att att ttg acc ate gtg gga ttc att tgg ttq g amy 2003
aaa 964 Leu Thr Ile lle Ile Leu Thr Ile Val Gy Phe Ile Trp Leu Leu Lys 15
250 255 20800 7@ME aat ggc tgc aga aaa tat aaa ttg aat aaa pCcpugedbed act
cca 912 Val Asn Ay Cys Arg Lys Tyr Lys Leu Asn Lys Thr Qu Ser Thr Pro
265 270 275 gtt gtt gag gag gat gaa atgzag ccc tat gcc age tac aca gag
aag 960 Val Val GQu GQu Asp GQu Met @n Pro Tyr Ala Ser Tyr Thr du Lys

280 285 290 aaf et &Ezcaniai ho20d gR& Af9 9tg aag gca tct cag
gca 1008”%‘%§ aé%Pro Leu Tyr Asp Tﬁp Asn Lys Val Lys Ala Ser A n Ala
295 300 30y 2t0tgd arcCy ags adaaged taagastaag@g @36 &gCreqtatacttd t a4t aa 1047
30 Leu Guet Sz €< PYal TrASprd MhrASI: Bet UdusGlihrielbelpullén 326 Leu

M. CPVSRTANL G281 LTI FLVAEAEGAAGRRNSL ML QT SKENHAL ASSSL CVDEKQ TQNYSKVLAEVNTSWPVK
M

ATNAVLCC%ET @;ﬁl\@hﬁ ETRedis mmgﬁt@ﬁ@@[ﬁm m@ﬁtﬁ\j}smﬁ RPVAI THDG

YRCI NVT PDH\IFHRGYHL Q\/LVTPEVTL FC]\IRNRTAVCKAVAGKPAAQ SW PEGDCATKQEYV\BNGT VTVKSTC
H tca tta atg ctg caa act agc aag gag aat cat gct tta get teca agce 144

VEVHNVST Y CHe8 HEetGRKS| Minl TN/ BEAKIKSARLLY |ABY| RisT AL | IRuV/EH \BEE KSNGCCRKYKLNKTEST
P WEDEI\/QDYASYTEKNF\PLYDTTNKVKASQALQSEVDTDL HTLZ 05NX2003 wo 00noo45

PCT/ USOO /12998 27 5 10 ro . ac e OXZQI—J% (2FQ,. RNO ;9 and 6):
aaaattga g‘étg t§3 ﬁg%;ﬁ 92@% §g%} agf »oh angcao bt oAy {ta 51 Met
Phe Cys ztir hr Ser Al a Va Leu Le;g, 1 5 0 ata tgg ggg gtc
ttt gtg get ggg tea agt tgt act gat aag aat caa 99 Ile Trp Ay Val Phe Val
Ala Ay Set doaxgdaygtihwacAsp: lyra HencE ptibai) a5 B0 aerasacegccagi¥hc aac
agt 2&a Lret AdetGlt gaacPssncahrgﬁeg hm?aetVaéchYﬂMt My Tih s Ma3Asn Asn Ser
Sex Ser Pro 148y Thr An val Ad Thr Thr 35 40 48 15 gtg tct gta cag ata ggt

aca aag Q:rtg tgc gttttt gé) 9%2}. \4@ S8 Vel G hedlexddy Thr
Lys Al a §gfi figuc Qq fldr8Cg18athgca gta tta
ate zca tgg ata ata aag ctgo aga gc 243 65 : 70

tgg gaa ata atc ctg aga ggc cag cct tecc tgc aca aaa gcoc tac agg 336
Trp Glu Ile Ile Leu Arg Gly Gln Pro Ser Cys Thr Lys Ala Tyr Arg
75 80 B3
30
aaa gaa aca aat gag acc aag gaa acc aac tgt act gat gag aga ata 384
Lys Glu Thr Asn Glu Thr Lys Glu Thr Asn Cys Thr Asp Gé; Arg Ile
90 95 1

35 acc tgg gtc tcc aga cct gat cag aat tcg gac ctt cag att cgt cca 432
Thr Trp Val Ser Arg Pro Asp Gln Asn Ser Asp Leu Gln Ile Arg FPro
105 110 115

gtg gecc atc act cat gac ggg ﬁat tac aga tgc ata atg gta aca cct 480
40 val Ala Ile Thr His Asp Gly Tyr Tyr Arg Cys Ile Met Val Thr Pro
120 125 130

gat ggg aat ttc cat cgt gga tat cac ctc caa gtg tta gtt aca cct 528
Asp Gly Asn Phe His Arg Gly Tyr His Leu Gln Val Leu Val Thr Pro
45 135 140 145 150

gaa gtg acc ctg ttt caa aac agg aat aga act gca gta tgc aag gca 376
Glu Val Thr Leu Phe Gln Asn Arg Asn Arg Thr Ala val Cys Lys Ala
155 160 165
50
gtt gca ggg aag cca gcot gcg cag atc tec tgg atc cca gag ggc gat 624
Val Ala Gly Lys Pro Ala Ala Gln Ile Ser Trp Ile Pro Glu Gly Asp
170 175 180

55 tgt gcc act aag caa gaa tac tgg agc aat ggc aca gtg act gtt aag 672
Cys Ala Thr Lys Gln Glu Tyr Trp Ser Asn Gly Thr Val Thr Val Lys
185 190 195



10 Pro Leu Thr Lys Ala Val Leu Ile Thr Trp Ile Ile Lys Leu Arg Gy 6505NI%52003
ctg cca tee tgc aca ata gca tac aaa gta gat aca aag acc aat gaa 291 Leu .
Pro Sex Q/6odfvosd | € Ala Tyr Lys Val Asp Thr Lys Thr Asn G gcgaisBéhdos 90 acc
agc tgc ttg ggc agg aac ate acc tgg gcc tee aca cct gac cac 339 Thr Ser

Cys Leu Gy Arg Asn Ile Thr Trp Ala SeihgThr Pro Asp His 30 95 100 105 110

agt cct gaa ctt cag ate agt gCa gtg ace ctc cat gag ggg act 387 Ser

cag

Pro Qu Leu Gn Ille Ser Ala Val Thr_le ' UG %glhfa 157420 125 35

tac ac@Igpc %Cﬁ?‘: gf’ﬁ %ﬁaﬁ lﬁéaiﬁg@lé%%cqt Eﬁéig& aaa céiacn?_tsat 435 Tyr Thr
h s 3 a er b o

Cys A Pofhgaya I Pf® G uygdy Asn Phe @ U bys Asn Tyr 130 135 140 gac

ctc caa gtg ctg gtg ccc ctt gaa gta acc tac ttt cca gag aaa 483 40 Asp Leu

A ngVal gdetdcdalat PEgy Re® ddcliadalaaghagiTytgPhe Pro gdgucty sti4&t1507455 aac aga

tct geavqlt 6et MWisOpeh gEa GllygAge dvggeendguctur fbe Pealewde93lr® Asn Arg Ser

Ala Val2i®ys Gu Ala Met % Gy Lys Pro A% Ala G n 45 160°3%5 170 ate tct

tgg tct cca gat ggg gac tgt gtc act_a t a tca 27 Il g1er Trp
Sex, P og%gcf‘agg%gf %gé }7‘% ‘(jq‘brgc';hia‘;%r%aagﬁ 3 %s.ﬁi?%‘fgspjws 190 50 agc
L8 SR ¥/ r v Ala 5 Lys Ser Al ys Leu o

aat “ggc e Ytg¥d @k§ agg agc aca tggpcac tgg gag Cageaac 627 5Ser Asn
Gy Thr Val Thr Val Arg Ser Thr Cys H's Trp Gu G@n Asn 195 200 205 55 aat
gt g tCte@ahcglagtt 86 age wigt agt atccttTalat tiy att WPyt thadtdarr6755%%Asn val

Sex AspLefalrhSaneCybe [le M TBerIls ¥a) &y Thre &g TaPnley Fe218215 220 0 5 NOV
20035 WO OOn0045 2% PC / USOO 1 299825% et ctg tcc ata?fha ctg agt aga ggt ggt

aac caa tc tta cga cca 723 __Ser leu Ser lle.du.ley.per Ag Ayidy Asn
a a a a’ a c 4
Gn  Sef-den’ A ?3%@?@3@;&&%%@% Ceh: s SLE Mbar&La tca att ate
att ttg 2 aty,eg ata gga 7717 Ty Il e Prozl'yr Ilz=slle Pro Ser Ile lle lle
Lepgle Ile Ile Ay 240 245 250 tgc att tgt ctt ttg aaa atc agt gégc ttc aga
aaa tgcgtraatt tqgpgcoag &k gaa atg cag ccc tat gocc age tac aca gag aag 9
Val Val Glu Glu Asp Glu Met Gln Pro Tyr Ala :;g Tyr Thr Glu Lys
280 285

25 aac aat cct ctc tat gat act aca aac aag gtg aag gca tct cag gca 1008
Asn Asn Pro Leu Tyr Asp Thr Thr Asn Lys Val Lys Ala Ser Gln Ala
285 300 305 310

tta caa agt gaa gtt gac aca gac ctc cat act tta taa 1047

30 Leu Gln Ser Glu Val Asp Thr Asp Leu His Thr Leu
315 320

MLCPWRTANLGLLLILTIFLVAEAEGAAQFNNSLMLQTSKENHALASSSLCMDEKQITQNYSKVLAEVNTSWPVKM
35 ATNAVLCCPPIALRNLIIITWEIILRGQPSCTKAYRKETNETKETNCTDERITWVSRPDQNSDLQIRPVAITHDGY
YRCIMVTPDGNFHRGYHLQVLVTPEVTLFQNRNRTAVCKAVAGKPAAQISWIPEGDCATKQEYWSNGTVTVKSTCH
WEVHNVSTVTCHVSHLTGNKSLYIELLPV?GAKKSAKLYIPYIILTIIILTIVGFIWLLKVNGCRKYKLNKTESTP

VVEEDEMQPYASYTEKNNPLYDTTNKVKASQALOSEVDTDLHTLZ



10 Cys Ile Cys Leu Leu Lys Ile Ser Ay Phe Arg Lys Cys Lys Lau Pro &%N%éﬂﬂ}
265 270 aaa tta gaa get act tca get att gag gag gat gaa atg cag cct tat
867 Lys wlpoodisAl @ Thr Ser Ala Ile Au Gu Asp Gu Met G o ¥dos 15 275
280 285 get agc tat aca gag aag agc aat cca etc tat gat act gtg act aag
915 Ala Ser Tyr Thr du Lys Ser Asn Pré)7 Leu Tyr Asp Thr Val Thr Lys 290
295 300 20 gtg gag gca ttt cca gta tea caa ggc gaa gtc aat ggc aca gac tgc
963 Val G u Ala Phe Pro Val_ 5er oy g dng Asn Gy Thr Asp Cys 305
310 3155%pndetesbt PREr cBFAfEL éﬁ"p é%é" at & YHgdatcaag aaaaaagaag tcaagagaca
1017 Leu, Thr Leu S Yo Ll 3 tagt cbgcddat gt t

ottt aaBteTEBBCE chs cdgom 500 8 (22008 bemadiar doaaant
agcagaaat g ttct aatlgaa attgcattta aattctatca 113¥0 ttggaagttt ggaatctctg
ctgctacctg ttaattttag gaagaactga tttaattatt 1197 35 acaaagaaag cacatggtta

t ggt gadata tggasgd oyt rradtaIEGt 29 Gas RRFaSEt BES 79a% dagtaetced? cadjdaaat aa

ct gcaggatm Txachiy Vatl cPhecVahAdaatin Peatifitgqys B3I Ash ¥t théea%g aaaattccta

tgtat aca act at ggt at gtgf%tccaa ttacatgttt 1377 40 atttacaaat gtgtatatat

gcacacdiil ggt L;J G39% AC 2 E UGGt {c0:2AARAGR LA TarL st BFRTLE LT ggat ttat
aaaagct £l 1206 paa6 dndrt G0AGALASe Pho HAYOTHD Gln Val Asn Thr Thr

MFCEVWRTSALJKVLLI WGVFVAGSSCTDKNQT TONNSSSRL TQVNTTVSVQ GTKAELCCFSI PLTKAVLI TW |
KL

RGLFSCT %9y K¢DTERINET S G @R T\ WSS TEFDHSPE %AW(@QE@WT%‘I’\FFP%\TFEKN%LQ\/I VPPE
\Vj Val Ser Val Gln Ile Gly Thr Lys Ala eu Leu Cys Cys Ser

TYFPEKNRSAVCEAMAGKB&AQ SWEPDC3 DCVTTé%SHSNGT VTVRSTCI—I\/\EJ\IN\/SDVSCI VSHLTGNQSLSI E
L a aaa gca gta tta atc aca tgg ata ata aag ctc aga ggc 243
114l §

SROGNQSE B YIea YEh P Sk | Add eIl Ki SR RIGEAL PKa EAT Sy S EBEMERYREY TEKSNPLYDTVTKY
E 50 AF PVSQG®/NGTDCLTLSAIG 1D 00/ 10045 29 0 '5'> NOV 2003 PCT/ USO
0/ 12998 primate, e.g., human, OX2RH2 Q I D NO and 8 X tgaggt gg

a
aag cagcel Feachcedgcaan eht gtcéat%Fcéa%t ?t | g:%%% % y Lys @n

2%hrLE§I‘ AsHS TS SE T AR PhEYAE Ggﬁpgrg 0" %Ggt hac att tca cag
act“gta ctg gtg gat eta eat get gtg ctt tgt 96 Gy Asn Ile Ser An Pro Val

Leu Met ,ASRugk! BgdsRgAlf Y daBUady9c@0:gd5gcd Bckgacaatt Gk add goa%tta aga
eat tt QTR Geat ayetiavacsy heg »3aaImd &hi42kp Ala Ser Thr Pro Asp His
95 100 105 110
30

agt cct gaa ctt cag atc agt gca gtg ace ctc cag cat gag 999 act 387
Ser Pro Glu Leu Gln Ile Ser Ala Val Thr Leu Gln His Glu Gly Thr
115 ‘ 120 125

35 tac aca tgt gag aca gta aca cc¢t gaa ggg aat ttt gaa aaa aac tat 435
Tyr Thr Cys Glu Thr Val Thr Pro Glu Gly Asn Phe Glu Lys Asn Tyr
130 - 133 140

gac ctc caa gtg ctg gtg ccc ¢d¢t gaa gta acc tac ttt cca gag aaa 483
40 Asp Leu Gln Val Leu Val Pro Pro Glu Val Thr Tyr Phe Pro Glu Lys
145 150 155

aac aga tct gca gtc tgt gag gca atg gca ggc aag cct gct gca cag 531
Asn Arg Ser Ala Val Cys Glu Ala Met Ala Gly Lys Pro Ala Ala Gln
45 160 165 170

atec tct tgg tct cca gat ggg gac tgt gtc act acg agt gaa tca cac 579
Ile Ser Trp Ser Pro Asp Gly Asp Cys Val Thr Thr Ser Glu Ser His
175 180 185 190
50
agc aat ggc act gtg act gtc agg agc aca tgce cac tgg gag cag aac 627
Ser Asn Gly Thr Val Thr Val Arg Ser Thr Cys His Trp Glu Gln Asn
195 ‘ 200 205

55 aat gtg tct gat gtg tcc tgc att gtc tct cat ttg act ggt aac caa 675
Asn Val Ser Asp Val Ser Cys Ile Val Ser His Leu Thr Gly Asn Gln
210 215 220



Cys
15

Leu
acc
Lys
gat
Asn
t at
Tyr
t at
H s
aat
Ile
tcc
Trp
ggc
Asn
tct
Thr
tcc
Val

tta
Leu
PCT
ttc

Pro Pro Ile Ala Leu Arg Asn Leu lle lle Ile Thr Trp Gu Ile 35 40 -ﬁ% 0V 2003
atc ctg aga ggc cag cat tcc tgc aca aaa gcc tac aag aaa gaa aca 192 INe

Arg Gwo édrmoddro Ser Cys Thr Lys Ala Tyyrr Lys Lys G u Ther/bSoeonemat gag
aag gaa acc aac tgt act gtt gag aga ata acc tgg gtc 240 20 Asn Gu Thr
A u Thr Asn Cys Thr Val GQu Arg Ilesghr Trp Val 80 65 70 75 tct aga act
cag aat tcg gac ctt cag att cgt ccg gtg gac acc 288 Ser Arg Pro Asp dn

5er p_ley dn.lle ALg Bro .¥al dNac 2o 82a9%a08ga afda Cafzzgac ggg
e SRiba et 4 0 bt B S Tt
Arg y ITezyal Val Thr Pro2zAsp y Asn 100 285 110 30 ttc cat cgt gga

cac ate caa gtg tta gtt aca ccc gaa gtg aac 384 Phe Hs Arg @y Tyr
Beu t@tnadtalcchenacvake Hhe PP tCRUAVAREAALINE B8O 5 aFd 9%t cHd age agg
at a Tyct Ik rgtBya e dg %g?sgftﬂaec&lgg‘dm g L hEle HYser Arg Asn
Thr Al a24%l Cys Lys Al a Thr dy 130 1 140 aag cca get gcc cag atc
tgg ate ccq 0ag.098:toh 3L Ol ACecd8Qa &b ey RlOrbhadhl a ddon 11 e Ser
1b! e%ﬁgﬁoiﬁi&i&i‘ gka & Egdl Ea?;%@he 3 iﬁogetz.y&ageca&ogaa tac tgg
aat [3gc aca gtg acg ¢déo aag agt aca 5285 Thr Lys G n @a¥Tyr Trp Ay
Gy Thr Val Thr Val Lys 175 Thr 45 165 170 tgc ccc tgg gag gag{] cac aag
act aghagtiec@ad gFctcart gic@ g% a¢At 935376“9? P 2FE pcag &‘:E;I;?tHi s'1'ys Ser

Val L?Hrl-{‘,’sélﬂi%“'\/%ggs%r‘ M3 Ii'SOGJl‘Bgé‘; P St Mg Gt zﬁ%c Ydac aag agt ctg
ta aag ttg aat t ggt ctc aga 62 Leu Thr Gy Asn Lys 5er Leu Set
LyS 48U, SR aS4RaCo¥g Lty A5 2h85c2DReE5a2CHad GRL Uy het Laga gug ttg tcc
ct g salaeséd tryetthd luOlyd 8ad ABR2prolleu Spir Adpy THervar ohAllysLeu Ser Leu
|l e 22ee Leu T390 Val Lys 210 21%%9A0 00n0045 30 03® NOV 2003

ROUSOO 12998 ctc tct ctt ttt gtg gtc att ctg gtc acc acatgg%a t&é gtt ttc
720 gtg gag gca ttt cca gta tca caa ggc gaa gtc aat gge aca gac 3
val Glu Ala Phe Pro Val 5er Gln Gly Glu Val Asn Gly Thr Asp Cys
305 310 315
atc 1017
Ile

25 ¢ttt act ttg
Leu Thr Leu

320

tecg gec att gga tagaaccaag aaaaaagaag tcaagagaca
Ser Ala Ile Gly

325

30

35

40

45

tcataattac
ctcttccaaa
ttggaagttt
acaaagaaag
tgagtttcct
ttcttacaaa
atttacaaat

cactggagtt

tgctttgett
gctattaaaa
ggaatctctg
cacatggtta
caagaaataa
aaaattccta

gtgtatatat

tctttaaaat
agcacaaatg
ctgctaqctg
tggtgaaata
ctgecaggagg
tgtatacatg

gcacacattt

ttggatttat aaaagecttat

tcgacaatgg
ttctaatgaa
ttaattttag
tcaagttgtyg
aacaatcatc
actatggtat
gcttttcagg

aaagtgagca

aaggactact
attgcattta
gaagaactga
caataaagta
actaaagaat
gtgtgtccaa
acatctectt

ttggagatat

tggaaattag
aattctatca
tttaattatt
tgatgaaaac
ttcatgtgag
ttacatgttt
gtaaaaaaca

£ttt

1077
1137
1197
1257
1317
1377
1437

1490

MFCFWRTSALKVLLIWGVFVAGSSCTDKNQTTQNNSSSPLTQVNTTVSVQIGTKALLCCFSIPLTKAVLITWIIKL
RGLPSCTIAIKVDTKTNETSCLGRNITWBSTPDHSPELQISAVTLQHEGTYTCETVTPEGNFEKNYDLQVLVPPEV
TYFPEKNRSAVCEAMAGKPAAQISWSPDGDCVTTSESHSNGTVTVRSTCHWEQNNVSDVSCIVSHLTGNQSLSIBL
SRGGNQSLRPYIPYIIPSIIILIIIGCIGLLKISGFRKCKLPKLEATSAIEEDEMQPYASYTEKSNPLYDTVTKVE

50 AFPVSQGEVNGTDCLTLSAIGI



Leu sex Leu Phe Val Val Ile Leu Val Thr Thr Ay Phe Val Phe the 223 2@@ ﬁlﬁ:{s
240 5 ca‘? a ata aat cat gtc aga aaa gtt ctt taaagaagaa 6%8‘9 t 0]
An Arg IWROIM4K 5 val Arg Lys Val Leu 10 15 245 250 tctt?&ﬁ % tccttg
tctctggact gcaacattgg tgagatgagt gatggtccag 830 cagtgaactt gggccatgga

t gat gt t aag gat agaagcc actcagtagg at agaag&®a 890 agaaagatgg aagaaggatc
ctgggcttga tgaccatgaa gtttccctat aaaccctcaa 950 ccacctattc attgacttct

tttgt gtt % ?9%933 aad, alht tabkea (sgocaghgt t7 kAA08) :

I SQDVLI\/DI NAI VLCCPPI ALRNLI | | TWEI | LRG%DSCT KAYKKEIA\IETKETNCTV
atg ggt gga aag cag atg aca cag aac tat tca aca att ttt gca gaa

| T\/\X/SRPD@dsmsa Wwimmm@um@lﬁﬁjﬂ%bé}m%@gﬂmwmpmq SW
| PEGSI LATKQEYWGNGTVTVKS PCPWEGHKSTVTCHVSHE TGNl KSLSVKLNSGLRTSGSPALSLLI | LYVKLS

LF 20 WI LVTTGFVFFgRl NH\/RKV,!_ St QUENY acf dde, atUsE, gXIRYZLESER | DO 9 and
10): 25

%/ ggo Qe pdiamet hsgCrid aenama yYbh Igaacyca aag gag 48
-ArgGIy le Met Ala ZTyr Lys Val Au TA? Lys Gu 1 5 10 15
acc gpt gaa acc tgc ttg ggc agg aac atc acc tg gcc tcc aca cct , 30 Thr
Asn G u ¢ Cyscirate gealrta Aga ddte "-Tﬁrat‘l’rgl%laga t??]rgalsr?) 20 gac cac

att cct gge ecptmaglqataslaage"g‘ég %@‘ﬁﬁc‘ Er £ A4 chiE 5% (A Asp His Ile
Pro Asp Leu G n 3%e Ser Ala Val L Leu Gn Hs GIU 35 35 40 45 ggg aat tac

tta tgt gag ata_aca aca . 482 aatadat §c&atacandy 292 ga@l yeAsSniTYr Leu
Cys %§U EE zﬁhﬁ:? 175 o PEL %&U s@rygﬁr?hu?ésig ltws B¢ 3%s6Bu - gtc tat gac
ctc caa gtg gt g ccc cct g&a gta acc tac tt#0tc 240 Val Tyr Asp Leu

G n Val Leu VaI Pro Pro G u Val Thr ;gé gPhe Leu 65 70 75 80 .45 ggg gaa aat
C

aga act gee gpgt atgtaaga ageaCaﬁtag ag®t u Asn Arg
Thr 20a Wah QysTSF FYA| ‘NE rﬁﬁ“é? % g (;ggBEE@gggSnggga?cag ate tct

tgg act céa gat ggg gac tgt gtc act aag agt gag 336 50 Ala @n Ile Sex Trp
Thr Pro o OS5 PRyaY Sag/@lar Ty S cBercdd ued (fycl6Gy L@ gdcaceac 288c aat
ggc act LQ pit:;\t ke gaizggnaﬁr leacelrggleAFa3Bie VabrAsd EhSer Asn Qy
Thr yel Thr Val Arg Sereshr Cys H| s Trp %@ u 55 115 120 1% cag aac aat gtg
tct get gtg tcc tgc att gtc tct cat tcg act t 432
’ gacg cat gag 999 tai? tac aga ggc ataggtg gt td%ca 26 gat ggg aat 336
Thr His Asp Gly Tyr Tyr Arg Gly Ile Val Val Thr Pro Asp Gly Asn
100 105 110
30 384
tc caa gtg tta gtt aca ccc gaa gtg aac
;E: ;z: :g; gi; ;;ﬁ E?: zeﬁ Gln Val Leu Val Thr Pro Glu Val Asn
115 120 125

tt aca ggg 432
cta ttt caa agce agg aat ata act gca gta tgc aag gca g
3> Leu Phe Gln Ser Arg Asn Ile Thr Ala Val Cys Lys Ala Val Thr Gly
130 135 140

aag cca gct gec cag atc tec tgg atc cca gag gga tct att ctt gcc 480
40 Lys Pro Ala Ala Gln Ile Ser Trp Ile Pro Glu Gly Ser Ile Leu At;
145 150 155 1

tt aag agt aca 528
act aag caa gaa tac tgg ggc aat ggc aca dgtg acg g
Thr Lyg Gln Glu Tyr Trp Gly Asn Gly Thr Val Thr Val Lys Ser Thr
45 165 170 175

tgc cat gtc tec cat 576
tge ccec bt gag ggc cac aag tct act gtg ace . _
Cgs Pro ng Glu Gly His Lys Ser Thr Vval Thr Cys His Val Ser His
180 185 190
ttg act ggc aac aag agt ctg tce gta aag ttg aat tca ggt ctec ;33 624
Leu Thr Gly Asn Lys Ser Leu Ser Val Lys Leu Asn Ser Gly Leu g
195 200 205

55 acc tca gga tct cca geg ttg tec tta ctg atc att ctt tat gtg ;aa 672
Thr Ser Gly Ser Pro Ala Leu Ser Leu Leu Ile Ile Leu Tyr Va ys
210 215 220



G@n Asn Asn Val Ser Ala Val Ser Cys Ile Val Ser Hs Ser Thr Ay 130 135 140
0 5 NOV 2003 WO 00/ 70045 PCT/ US00 /12998 31 5 aat cag tat ctg tcc & aNgaal0d
ctg agt age o9dosfiCC acc age acc acc 480 Asn G n Ser Leu SexcthispofdessLeu
Ser Arg Ay Thr Thr Sex Thr Thr 145 150 155 160 act tcc ttg ctg acc att

ctc tac gtg aaa atg gtc ctt ttg ggg att 3328 Pro Ser Leu Leu Thr Ile Leu
Tyr Val Lys Met Val Leu Leu Ay Ile 165 170 175 10 att ctt ctt aaa gtg gga

ttt get ttc ttc cag aag aga aat qgtt_acc 576 £ iU Y cLyseval 743 y Phe
o Pre pwceas wsE RRBuls 381 ednleldimal irarron o e
gatttct ﬁﬁ"ctj‘(?&t eg CtOQt gaca cataccagams632 15 Arg Thr240 aacagcattt

gtaatca ttctcattgg aatccagctt acccgtccct gectgtcttca 692 tgtttgttag
acackCacghly sgaarhtsdd caacigaggngaggetc ctyt taapasrApgaasiadpsect at ggglbhcaa
att gt ggage Atqgaechsa Hagdedggee dysc¥algdgict gccccaccta 812 aggacccatc
ccat at acag acaccaaacc 28agacact ac t gaag &ct gcgaagcgtt 872 25 tgctgacagg
agcctgttat agctgtctcc tgagaggctc .agc geaaah 3dqt&arggim@gat
gcté cag'&i?tég% cf‘b‘bcatcf?b'gd%gﬁ% aacgt%%%%g%%%gaggagt?g%ég gagaaaggac
tga gaggcqlt tggg&g:gg&gct_caggagQggg@itaagg@ag@aa@ccaaaﬁaaﬁteaa ak@gRagF@ &8RAaccagat
ct cccagag cccagggac taa 1085

RGQPSCl MKW EtgaT MigdaggRit TALGTEDIdh PEIAQCSHIAN_ @HERGEPETE| PPREENIAKYY DL QUL VPPE
V 35

TYF 1 GENRIA MG PRIRG STI PIOERE RS ET R AR AR I RECRNE A B sk anasL s E

o ST TSt L AL G b A SO PKRT b Rodedsnt e
OX2RHA (hNs DLEEREVD Y RENETE BEN FIRE VIOV LUTHE VI B SRNI TACTKANT GRRANGT S t
ttg ctg #8s KYESwETVIMAL s TP REAKB TISIHVEH Y TONKG LS VKINPE LRTRFS EARSELTRFMKEEL eu
| | e #he {WNavrebeve2Oriivrat) 45 aat att ttt gtg tat ggg tca agt tgt act gat

gag aat caa aca ata 96 Asn Ile Phe Val Ser Gy Sex Ser Cys Thr Asp G u Asn

Gn Thr Ile -5 -1 1 5 cag aat gac_agt t%a %ct e ,_Ctg aca caa gtt aac act
aca atg redent4/e-950 PPYFeASTFREp SHR R M9%Se? 6t “Leu Thr G n Val Asn Thr Thr

et é%?f géL %%CZng cet tec tge ata atg goc tac aaa gta gaa aca aag gag 48
Arg Gly Gln Pro Ser Cys Ile Met Ala T{g Lys Val Glu Thr L{; Glu
1 5

tgg gcc tcc aca cet 96
acc aat gaa acc tgc ttg gge agg aac atc ace
30 Thr Asn Glu Thr Cys Leu Gly Arg Asn Ile Thr Trp Ala Ser Thr Pro

gac cac att cct gac ctt cag atc agt geg gtg gcc ctc cag cgt gag 144
Asp His Ile Pro Asp Leu Gln Ile Ser Ala val hla Leu Gln His Glu
35 35 40 45

ggyg aat tac tta tgt gag ata aca aca cct gaa ggg aat ttc c§t aaa 192
Gly Asn Tyr Leu Cys Glu Ile Thr Thr Pro Glu Gly Asn Phe His Llys
50 55 60
10 T ttt ctc 240
gtc tat gac ctc caa gtg ctg gtg ccc cct gaa gta acc tac c
Val Tyr Asp Leu Gln Val Leu val Pro Pro Glu Val Thr Tyr Phe Leu
65 70 15 80

t get 288
45 aa aat aga act gca gtt tgt gag gca atg gca ggc aag cc
ggg glu Asn Arg Thr Ala Val Cys Glu Ala Met Ala Gly Lys P;g Ala
B85 920

gca cag atc tct tgg act cca gat ggg gac tgt gtc act aag agt gag 336
50 Ala Gln Ile Ser Trp Thr Pro Asp Gly Asp Cys Val Thr lys Ser Glu
100 105 110

teca cac agc aat ggc act gtg act gtc agg agc act tgc cac tgg gag 384
Ser His Ser Asn Gly Thr Val Thr Val Arg Ser Thr Cys His Trp Glu
55 115 120 125

cag aac aat gtg tct get gtg tcc tge att gtec tct Q?t teg act ggt 432
Gln Asn Asn Val Ser Ala Val Ser Cys Ile Val Ser His Ser Thr Gly
130 135 140



gta cag atg gat aaa aag get Ctg ctc tgc tgc ttt tct agt cca ctg 192 YaINpy 2003
Gn Met Asp Lys Lys Ala Leu Leu Cys Cys Phe Ser Ser Pro Leu 55 25 30 35 ata
aat gca gWwbdooosst e aca tgg ata ata aaa cac aga cac ctg catpdiissohb®sAsn
Ala Val Leu Ile Thr Trp Ile Ile Lys H's Arg His Leu Pro 40 45 50 55 0 5 NOV
2003 WO 00170045 32 PCTIUS00112998 tcczfgc aca ata gca tac aac cta gat aaa
aag acc aat gaa acc agc 288 Ser Cys Thr Ile Ala Tyr Asn Leu Asp Lys Lys
Thr Asn Gu Thr Ser 60 65 70 5 tgc ttg ggc agg aac atc acc tgg gcc tcc aca
20t 930 82080k AL U0, Yo Ukl oAige AR AL aTHIalr Beblelersth o
Asp Hi's E%ré tée§51, S 511@039.@%%52:0&%9%?3 B Teas{H ghfcCrhzCl Cc Ccag cat
gag ggg |t tac aca 384 1@ou Leu An lle S=s Ala Val Ala Lew$0G n H's Qu
Gy Bhr Tyr Thr 90 95 100 tgt gag ata gta aca act gaa ggg aat L; gaa aaa
gt C tatcayatcottsgi@y ags aOFsCKG GFaf| gEovapa BYE Fid SEFuE@ ggﬁ\sﬁtLe % u Lys

Val Tyr BxspStreder0bpu Thr 115 keth THF gVadt @t’ﬁtc‘é"’cl 2 (odn ’g%'glbgra dcc tac ttt cca
ggg aaa aac aga 480 &h val Leu val PF6"Pro Gu Val Thr yr Phe Pro Ay
Lys n Arg_ 20 0 1 Al QLR OlGgl Sig 439 A gaE Gac@Ca PYC aag cct
get léia ;ﬁgiﬁi étgaiﬁgﬁisﬁgrg alydhe@ﬁe Glg ﬂ&%pﬁ@tm gaGBhzlys Pro Al a
Ala An lle Ser 14{p¢l45 15 25 tggqsct cca gat ggg Y¥c tgt gtc act aag agt
gag tca cac agc aat 576 Trp Thr Pro Asp Ay Asp Cys Val Thr Lys_Ser Qu
Ser Hi s &eradsrgisEatEss IBBtcBHagaEcHA i FORBITHCR AFFTaY ¥ %cy e cac tgg
gagléag Arsc™at gtg 624 Gy Thr Val Thr Val Arg Ser Thr Cys His Trp Qu
Adn Asn Asn _Val .17 7 t ci€deceated2cg act

ggt aat BFGITHET ¢ g‘%ig‘%gté‘%%t“\t/g% a\?%%g%éaﬁg&g&ggﬁ&vgﬁeséer H's Ser Thr Ay
Asn G n SRkcBlagl88akQcdOochisrtatt gaRgepsagicraagyyitaasggaarg HPc acc ccc

cgt 2iocc ttg ctg 720 Ser Ile GQu Leu Ser An Ay Thr Met Thr Thr_Pro Arg
Set Leu dimiggddraa08tggRdd akagaccaaa agaaaggcca tcecagagact gecccaccta 812

aggacccatc ccatatacag acaccaailcc cagacactac tgaagatgct gcgaagecgtt 872
25 tgetgacagg agecetgttat agetgtctec tgagaggcotc agcecagagec tgacaaatac 932
ataggtagat gcttgcagcc aacaactgga ctgagcaaaa aatctccatt ggaggaqtta 952

gagaaaggac tgaagagggt gaaagggttt gcagccecat aggaagaaca acaatatcaa 1052
30 1085
ccaaccagat ctcccagagc tcccagggac taa

RGQPSCIMRYKVETKETNETCLGRNITWASTPDHIPDLQISANELQHEGNYLCEITTPEGNFHKVYDLQVLVPPEV
35 TYFLGENRTAVCEAMAGKPAAQISWTPDGDCVTKSESHSNGTVTVRSTCHWEQNNVSAVSCIVSHSTGNQSLSIEL
SRGTTSTTPSLLTILYVKMVLLGIILLKVGFAFFQKRNVTRT

Rodent, e.g., mouse, OXZRH4 (SEQ ID NO: 22 and 23):
40
atg cat get ctg ggg agg att ccg act ttg act ttg ctg atc ttc atc 48
Met His Ala Leu Gly Arg Ile Pro Thr Leu Thr leu Leu Ile Phe Ile
-25 -20 -15 -10

45 aat att ttt gtg tct ggg tca agt tgt act gat gag aat caa aca ata 96
Asn Ile Phe Val Ser Gly Ser Ser Cys Thr Asp Glu Asn Gln Thr Ile
-5 -1 1 5

cag aat gac agt tca tct tct ctg aca caa gtt aac act aca atg tct 144
50 Gln Asn Asp Ser Ser Ser Ser Leu Thr Gln Val Asn Thr Thr Met Ser
10 15 20

gta cag atg gat aaa aag gct ¢tg ctc tgc tgc ttt tet agt cca ctg 132
val Gln Met Asp Lys Lys Ala Leu Leu Cys Cys Phe Ser Ser Pro Leu
55 25 30 35

ata aat gca gta tta atc aca tgg ata ata aaa cac aga cac ctg cct 240
Ile Asn Ala Val Leu Ile Thr Trp Ile Ile Lys His Arg His Leu Pro
40 45 ‘ 50 55



45 acc att ctc tat gtg aaa atg gcc ctt ttg gtg att att ctt ctt aac 76% MVIUM
Ile Leu Tyr Val Lys Met Ala Leu Leu Val Ile Ile Leu Leu Asn 220 225 2 0lj

gta gga twogRteeds c ttc cag aag aga aat ttt gcc aga aca tgapSt@sowviezbesd y

Phe Ala Phe Phe @ n Lys Arg Asn Phe Ala Arg Thr 235 240 245 50

VHALGRI PTLTLLI FI NI FVSGSSCTDENQTT QNDSSSSLI&VNT TVSVQVDKKAI . LCCFSSPLI NAVLI T

W | KHRHLPSCTI AYNLDKKTNETSCLGRNI TWASTPDHSPELQ SAVALQHEGT YTCEI VTPEGNLEKVY
DLQVLVPPEVTYFPGKNRTAVCEAMAGKPAAQ SWIPDGDCVTKSESHSNGT VTVRSTCHAEQNNVSWSC

LVSHST L) M bhd NVGRARFQKRNGARTCO dgecNORER003 WO
00/ 70045 sgﬁﬁéggﬂﬂ@ Bas&%%ii?ajgggﬁp Beslant, Thex @sp I\gﬁome SezOX2RH3 ( SEQ

D NO 11, and 12): ggeacgagtt acgatttgﬁig ettaacctg ctcédctcc a g atg cat
get t5g ggg 56 Met H's Ala Leu Ay -25 ag act ct get té—g at q etc ate
ou

ttc ate agt etd qucgnggtgswttcleqc tag cF’nFC‘F_ gﬁ e Phe
|l e Thr [Gve besuSYaAsgr sn Jde Tor T1p Sﬁ%\& t" Pea gtg aaa gga cgg

gag gag ate cca ccg at gat 152 du Ser Ser Cys Ser VaI Lys Ay Arg Qu

Au e oh cbeacd thq aat §dd gyeamcgatagaicaaat3tdte ttc
act %gt &?9 gﬁﬁ&fgﬁéﬁa %%%Ehez.&r Gl%’hﬂsS%l‘u Asp ThspTAsITHI e Phe Pro
Asp Q25 Val Gy val 15 20 ace atg%§ag att gag att 18Pe act cca gtg tct gta
cag ata ggt ate 248 4l Gn lle Ay Ile 20 Thr Met Gu tIIecC‘il_,tu Il g5l e Thr
Pro Val Ser %ad atscﬂt35aaa 9%% %{F% gqgt“b‘a§§ " CGi ted aaa gaa
gca hea &Hﬁ nEy‘é‘lAF%’: er S%r Lys Au Al a

Thr Leeuu 25 50 55 aga ata %gg gaa ata act ccc aga gac tgg act tee tgc

aga cta Gag ctéV kgl k8c Tddt Ghyl geheadhaPriacAeen A8p alpakr agBer Bfs Arg
L75 Pro @n7aBQet aralageo g gag Val gTicagyc fpeabe &y lazaramdrifte tgt act
gag 2ga a22 Tyr Arg Ala Q2% Leu A n A n |118%er Lys Lys II1&*ys Thhrr Au
Ar
g act gca gtc tgt gag gca atg gca ggc aag cct get gea cag atc tct 528
Thr Ala Val Cys Glu Ala Met Ala Gly Lys Pro Ala Ala Gin Ile Ser
140 145 150
25 576
tgg act cca gat ggg gac tgt gtc act aag agt gag tca cac agc aat
Trp Thr Pro Asp Gly Asp Cys Val Thr Lys Ser Glu Ser His Ser Asn
155 160 165

30 ggc act gtg act gtc agg agc acg tgc cac tgg gag cag aac aat gtg 624
Gly Thr Val Thr Val Arg Ser Thr Cys His Trp Glu Gln Asn Asn Val
170 175 180

tet gtt gtg tcc tge tta gtc tct cat tecg act ggt aat cag tct ctg 672
35 Ser Val Val Ser Cys Leu Val Ser His Ser Thr Gly Asn Gln Ser Leu
185 150 195

tcc ata gaa ctg agt caa ggt aca atg acec acc ccc cgt tce ttg ctg 120
Ser Ile Glu Leu Ser Gln Gly Thr Met Thr Thr Pro Arg Ser Leu Leu
40 200 205 210 215

acc att ctc tat gtg aaa atg gcc ctt ttg gtg att att ctt ctt aac 768
Thr Ile Leu Tyr Val Lys Met Ala Leu Leu Val Ile Ile Leu Leu Asn
220 225 230
1 | 13
gta gga ttt gct ttc ttc cag aag aga aat ttt gcc aga aca tga
Val Gly Phe Ala Phe Phe Gln Lys Arg Asn Phe Ala Arg Thr
235 240 245

50 MHALGRIPTLTLLIFINIFVSGSSCTDENQTIQNDSSSSLTQVNTTMSVQMDKKALLCCFSSPLINANLIT
WIIKHRHLPSCTIAXNLDKKTNETSCLGRNITWASTPDHSPELQISAVALQHEGTYTCEIVTPEGNLEKVY
DLQVLVP?EVTYFPGKNRTAVCEAMAGKPAAQISWTPDGDCVTKSESHSNGTVTVRSTCHWEQNNVSVVSC
LVSHSTGNQSLSIELSQGTMTTPRSLLTILYVKMALLViILLNVGFAFFQKRNEART



80 85 35 gga ace act agg gtc act gca at cac cag agt tct gac ctt ccc aj &N Qon
Gly Thr Thr Arg Val Pro Ala Hs Hs Gdn Ser 5er Asp Lou Pro Ile 95 100 105
aaa tea AVQOYEW4%tc aag cat gat ggg cat tac tea tgt egg at BCHHEIMEES 40 Lys
Ser Met Ala Leu Lys H's Asp Gy His Tyr Ser Cys Arg Ile Au 110 115 120 aca
aca gat ggg att ttc caa gag aga cat age3:te caa gtg cca ggg 536 Thr Thr

Asp Gy IIe Phe Gn Qu Arg Hs Ser Ile @n Val Pro 1dy 40 45 125 130 135

gaa aat %ﬂgngtt ! RRdedQX2akl (GEQ Hpooaag acd Yot atg 584 Qu
AsnArg UAalle Ala Ser Lys ProAIaI\/bt 145 50 155 50
cag ate %[ggc#ggt aﬁgaeeegtgat:tmgcg@c ctgtaqfcea acRta gg 32 dn
lle Lou Trp Pro Asp Gu Asp Cys Val Thr Ly$SH 3 &8 J1"'60 165 55 cac

aat Hac ace atg att gte agg age aag tgc cac agg gag aaa aac 680 H s Asn

Asp Thr Met Ile Val Ar At bys Agngdy 2cd 001285 wo
oon0045 aSﬂg;}‘g_;gg?gcg ?%,ac%%tﬁggﬁb\&ggqﬁgcné tLtAegt%alt @eocat ttg act
gat aac |_=,s Ser Val Phe ©ys Phe Ile Ser His3Lau Thr Asp
Asnydrp 0 195 200 5 att ctc tcc atg gaa cag aat cga g aca ag agc atc
ctg cat gagCrdal@gt |dge ke gSgradusdassCFse AR Ky s Ser fle Leu
Pro Ser c2Q5sex]1Bef1ys236r Malglys thg‘c“?aﬂ“ &g ?aﬁ Ptf]‘f'g aa ctg get gta act

gtt ctc atc gta 8241 10 Leu Leu Ser Ple Len Tyr Val Lys Leu Ala Val Thr Val

Lau "e val 225 230 P3P 994 Laflecl e L€ £a093aGm3095aakt alODLC aga
gtg ca %{a&,{%cﬁ é{g AsFhA «Phge @b Gy gvaAsalalPhe Arg Val

2 0 Y45 250 tcc tgaggagagt ggtctgeygt taagatgaga tttaccacca
tct gaaagac 925 Ser 20 atcttgtcta ccgcgcagcg tgctgagatt ccgaagaagzg

gccacagaae staghageaa 9885 gastaarst aat!g‘i ggft@’ia CaBt Iy % “Jat ggacct g
agt 26t t ctrx Me@&3uchHery Glo4ble gaggft ] g gagccagyct aggt cat at a
tgttgatttt t3tgcaaga 1105 cctcatggtt tatctacaaa tcctaaattc tttcacttcc

agttttaaaaia% Cttttggcgtc t]:é6§gt cat cct agt cca tca aaa gaa gca aca ctt 296

Lys Ala Gln Leu Phe Cys His Pro Ser Pro Ser Lys Glu Ala Thr ng
25 45 50 55

tec tge aga cta ccc 344
aga ata tgg gaa ata act ccc aga gac tgg cct
Azg Ile Trp Giu Ile Thr Pro Arg Asp ng Pro Ser Cys Arg L:g Pro
65
30 tac aga gca gag ttg cag cag atc agt aaa aaa atc tgt act gag aga 392
a
Tyr Azg Ala Glu Leu Gln Gln Ile Ser Lys Lys Ile Cys Tg; Glu Arg
80 B3

tct gac ctt cec atc 440
5 a acc act agg gtc cct gca dat cac cag agt
’ ggy Thr Thr Arg Val Pro Ala His His Gln Ser Ser Asp Leu Pro Ile
95 100 105

tgt cgg ata gaa 488
aaa tca atg gcc ctc aag cat gat ggg cat tac tca
40 Lys Ser Met Ala Leu Lys His Asp Gly His Tyr Ser Cys Arg Ile Glu

110 115 120

‘ tg cca ggg 536
aca aca gat ggg att ttc caa gag aga cgt agc atc caa g
Thr Thr gsp Gly Ile Phe Gln Glu Arg His Ser Ile Gln Val Pro ?ig
45 125 130 135

‘ 584
at aga act gta gtt tgt gag gca att gca age aag cct gct atg
g:z ;sn Agg The gal 3a1 Cys Glu Ala Ile Ala Ser Lys Pro Ala Met
145 150 155
> agt aaa tca 632
cag atc ttg tgg act cca gat gag gac tgt gtc act aag ag 2 tea
Gln Ile Leu Trp Thr Pro Asp Glu Asp Cys Val Thr Lys Ser Lys
160 165 170

55 cac aat gac acc atg att gtc agg agc aag tgc cac agg gag aaa ;:E 680
His Asn Asp Thr Met Ile Val Arg Ser Lys Cys His Arg Glu Lys
175 180 185



aagcatttta tccacagcat aacaccttta aagaaactct cccacggaaa ctgctggttc 1225 30
cat ggaat gg aaaattgcaa catggtttac aagacagtgc aaaccaagca gcattccaag 1285 N0V 2003
at at gagctwoaga@gdt t a caggaaCt gt cttgggacga gaaagaagga tt aggtagédor1dseg> 35 O
5 NOV 1003 PCC/ USOQ 12998 1354 MHALGRTLAL

LI FI TI LVPESSCSVKGREEI PPDDSFPFSDDNI FPDGVGYTIVEI El | TPVSVQ G KAQLFCH

PSPSKERTLRI VEI TPRDWPSCRLPYRAELQQ SKKI CT TRVPAHHQSSDL P KSMALKHDGHYSCRI ETT

D . ) 728
G e A S T et G e ST

Tabl e 4. Reverse translations of OX2R honol ogs: rodent, e.g., rat, OX2RHL
(SEQs! D N cd3)ccbatitf gyd agyiat yogogmnaca rwsnagy gkn gangemytasy thet ht gggg
gcngar wanw 4 @ge o Gyadalaakonractiat oartara§eraihs ey Prariftnaaya

cnacngt rols ygt ncarat g ggrddraarg cnyt nyt ntid> at hwsnyt na cnéaergt nat

hyt nat hacn t ggacnat ha cnyt nngn t gyat hat hw SOt ayaargc_pgayacnngyy
gar agnc tFg aiSiednadtn =1b Cherigen Sodenliad ooy . duiconaayy
t ncaPat H#E LSH FEAr ]aygzgr dgnnynt 4 ywsnbgygay at hgcngt nczemgayggnaa
at ht aygayy tncargtnyt ngtnccnccn gargtnacnc ayttyccngg acngcngt nt
gygargcg{a becR@ENesy tEENGGNgENagar sithnantyc ggngayt epaggengataar B
ygar wsn@y s 2y gppea Pba gilnabyg i g Shsng Fraihgodr Ve dr BEmn €44 yFiynws ngt n
gt niByt gyg t ngt nws?t% ggnaaycarw s#a nwsnat hgar yt it ngnggnggng

aycarytnyt athcartaya that hccnws pathathat t.bat.ha.thagnt gyads
aar at hws‘rfg R Y Al ez b LA T AT t-1 \%\g%d: Qa%%%%acﬁic%agar gaygar a
tgcarccrﬁe ygcnwsnt ay acngaraarw snaayccnyt ?0 gt nacnacna cngargcnca

YCCRECNVGR X SAN8F & ch AL gtdayat8Csabusy soaicgggnatcthcprdomt 85 e. g.
human, OX2 "(SEQ ID NGO 14): atgytntgyc cntggngnac ngcxaayyt nlgq%nyt nyt ny

t nat gyt ngsea2Setteg e nglusg t e Far BeFiGE C MptIgaFetgnagtacttcta taaacccgag

tgaggttgtg ctggacccag gagccaggcet aggtcatata tgt;gatttt tgctgcaaga 1105

25
cctcatggtt tatctacaaa tcctaaattc tttcacttec agttttaaaa cttttggccc 1165

aagcatttta tccacagcat aacaccttta aagaaactct cccacggaaa ctgctggttc 1225
30 catggaatgg aaaattgcaa catggtttac aagacagtgc aaaccaagca gcattccaag 1285

atatgagctt cagaaagtta caggaactgt cttgggacga gaaagaagga ttaaatagtt 1345

1354
cceagteocc

35
HHALGRTLALMLLIFITILVPESSCSVKGREEIPPDDSFPFSDDHIFPDGVGVTMEIEIITPVSVQIGIKAQLFCH

PSPSKEATLRIWEITPRDWPSCRLPYRAELQQISKKICTERGTTRVPAHHQSSDLPIKSMALKHDGHYSCRIETTD
GIFQERHSIQVPGENRTVVCEAIASKPAMQILWTPDEDCVTKSK$HNDTMIVRSKCHREKNNGHSVFCFISHLTDN
WILSMEQNRGTTSILPSLLSILYVKLAVIVLIVGFAFFQKRNYFRVPEGS

40



aayaaywsny tnatgytnca garaaycayg cnytngcnws nwsnwsnytn tgyatggayg
araarcarat taywsnaar gt nyt ngcngar gt naayacnwsnt ggccngt naar at ggc gt nyt
gyccnccnaWoheH5nngn aayyt nat ha t hat hacnt g 30yt nngnggnc arREEHEI4{1399
yacnaar gcn tayaaraarg aracnaayga
acnaayt gyacngaygar ngnat hacnt gggt nwsnngrgtngaycar aa
car at hngnacngt ngcnat hacncaygayggnt ayt aym gnt gyat hat .
gayggnaagyhiy Gy ngngant araayyddieas Hmnpkrgheasngenga 35ttycaraaym

gnhaayngnacngcngt nl t gyaar gcngt ngcnggnaar cc at hwsnt gga t hccngar gg ngayt gygcn

acnaar cabgemss,t ayd ggwst gioXaBRyt(SEC ADWARdAl g ycayt gggar gt nca
t nwsnacngt gt nwsncayy tnacnggnaa yaarmsnytg Yo bog J yaayy
aar adr atRAEHEAY Bt AORT A

40mgnggﬁ5f‘
PCTI USO

10

15

25

30

35

40

tgyathathw
wsnathacnt
ytncarcayg
athtaygayy
acngcngtnt
ggngaytgyd
tgycaytggyg
ggnaaycarw
athcartaya
aarathwsng
gargaygara
gtnacnacna
acnytnwsng

primate, e.

atgytntgye
gtngcngarg
garaaycayg
taywsnaarg
gtnytntgyt
ytnmgnggnc
acnaaytgva
carathmgna
gayggnaayt
ttycaraaym
athwsntgga
gtnacngtna
gtnwsncayy
aaraarathw
mgnggnathe

N

sntayaargc
gggenwsnac
arggnmgnta
tncargtnyt
gygargcnat
tngcnaaraa
arcarwsnca
snytnwsnhat
thathecnws
gntgymgnaa
tgcarcenta
cngarcgcnca
cnatgggnat

g., human,

cntggmgnac
cngarggnge
cnytngcnws
tnytngcnga
gyccncenat
arccnwsntg
ecngaygarmg
cngtngcnat
tycaymgngg
gnaaymgnac
thecengargg
arwsnacntg
tnacnggnaa
snaarathat
ayytngtngt

ﬂ‘E?}ﬁiﬁ
égtnathacn
ngayacnmgn
nceengayytn
ywsntgygay
ngtnconeen
hgcnggnaar
ygarwsngay
ygtnwsngtn
hgarytnggn
nathathath
rtgyaarytn
ygcnwsntay

yccngenwsn
h

OX2RH1 {(SEQ ID NO:

ngcnaayytn
ngcncarecn
nwsnwsnytn
rgtnaaylkcn
hgenytnmgn
yacnaargen
nathacntgg
hacncaygay
ntaycayytn
ngecngtntgy
ngaytgygen
ycaytgggar
yaarwsnytn
htaywsnath
ngarwsncar

Vi AT

E] gﬁ:a

tggacnatha
garacncayg
gcneengayy
athgengtnce
gargtnacnc
ccngeongcne
wsnaayggna
gtnttytgyg
mgnggnggng
ytnathatha
ccnaarwsng
acngaraarw
carggnaarg

ggnytnytny
aayaaywsny
tgyatggaygd
wsntggeeng
aayytnatha
tayaaraarg
gtnwsnmgnc
ggntaytaym
cargtnytng
aargengtng
acnaarcarg
gtncayaayg
tayathgary
taycayccent
tggytncara

%g% E;Vnévﬂ}@t%&{'%

cnytnmgngg
arwsnaaytg
tncarathws
cngayggnaa
ayttyccngg
arathwsntg
engtnacngt
tngtnwsnca
aycarytnyt
thggntgyat
gngcnacncc
spaayccenyt
thaayggnac

14):

tnathytnac
tnatgytnca
araarcarat
tnaaratggc
thathacntg
aracnaayga
cngaycaraa
gntgyathat
tnacnccnga
cnggnaarcc
artaytggws
tnwsnacngt
tnytncengt
aytaytayta
arath

nacnat acn
wsnl
ncarccnwsn
ywsngaymgn
ngcngtngen
yttycaraay
ngaraaymgn
gacncengay
nMYgNWsnacn
yytnacnacn
nggnwsntay
htgyytnytn
ngayathgar
ntaygayacn
ngaytgyytn

nathttyytn
racnwsnaar
hacncaraay
nacnaaygcn
ggarathath
racnaargar
ywsngayytn
ggtnacnccn
rgtnacnytn
ngengencay
naayggnacn
nacntgycay
ncenggngen
yytngaycay

20
180
240
300
360
420
480
540
600
660
720
780
840
900
960
981

60

120
180
240
300
360
420
480
540
600
660
720
780
840
885

ol B0V 20



TS |

nacnat gacnl120 ytgyccnwsnl80 ncarccnwsn240 ymsngayngnSOO ngcngt ngen36Q) 5 NOY 2003
yttycaraay420 ngaraayngn480 gacnccngay540 nngnwsnacn600 yytnacnacn660

nggnwsnt aYPA9/7p4§yyt nyt n780 ngayat hgar 840 nt aygayacn900 ngROTuswong®ds 981

nat htt yyt n60 racnwsnaar 120 hacncar aay1l80 nacnaaygcn240 ggar at hat h300
racnaar gar 360 ywsngayyt n420 ggt nacnccn48 rgtnacnyt n540 ngcngcncay600
naayggnacn660 nacnt gycay720 nccnggngcn780 yytngaycay840 885 0 5 NOV 2003 WO
00x1004% BCT/LUSQO/ 12080, 1360RFdHTRR €(SER Pp NoAUpBN, OX2RHL. 2 (SEQ ID NO 21):
at gytntgyc cytggngnac ngcnaayyt n ggnyt nytny tnat hyt nac nathttyytn 60

10

15

20

25

30

35

40

45

50

55

atgytntgyc
gtngcngarg
garaaycayg
taywsnaarg
gtnytntgyt
ytnmgnggnc
acnaaytgya
carathmgnc
gayggnaayt
ttycaraaym
athwsntgga
gtnacngtna
gtnwsncayy
aaraarwsng
gtnggnttya
garwsnacnc
aayaaycecny
gtngayacng

cntggmgnac
cngarggngc
cnytngcnws
tnytngenga
gyceneenat
arcenwsntg
cngaygarmg
cngtngchat
tycaymgngg
gnaaymgnac
thecengargyg
arwsnacntg
tnacnggnaa
cnaarytnta
thtggytnyt
cngtngtnga
tntaygayac
ayytncayac

rodent, e.g., mouse,

atgttytgyt tytggmgnac
gcnggnwsnw sntgyacnga
acncargtna ayacnhacngt
wsnathcecny tnacnaargce
wsntgyacna thgcntayaa
aayathacnt gggcnwsnac
ytncarcayg arggnacnta
aaytaygayy tncargtnyt
wsngcngtnt gygargcnat
ggngaytgydg tnacnacnws
tgycaytggg arcaraayaa
aaycarwsny tnwsnathga
ccntayatha thecnwsnat
athwsnggnt tymgnaartg
gaygaratgc arccntaygc
acnaargtng argcnttycc
ytnwsngcna thggnath

primate, e.g., human,
atgggnggna arcaratgac
carccngtny tnatggayat
ytnathatha thacntggga
aaraargaraz cnaaygarac
WSNMgNccng aycaraayws
taytaymgng gnathgtngt
gtnytngtna cnccngargt
gengtnacng gnaarccngc
acnaarcarg artaytgggg
ggncayaarw snacngtnac
gtnaarytna aywsnggnyt
ytntaygtna arytnwsnyt
carmgnatha aycaygtnmg

OX2RH1

ngcnaayytn
ngcnecarecn
nwsnwsnytn
rgtnaayacn
hgenytnmgn
yacnaargcn
nathacntgg
hacncaygay
ntaycayytn
ngengtntgy
ngaytgygcen
ycaytgggar
yaarwsnytn
yathcentay
naargtnaay
rgargaygar
nacnaayaar
nytn

(SEQ

nwsngcnytn
yaaraaycar
nwsngtncar
ngtnytnath
Igtngayacn
ncengayecay
yacntgygar
ngtncenecn
ggenggnaar
ngarwsncay
ygtnwsngay
rytnwsnmgn
hathathytn
yaarytnecen
nwsntayacn
ngtnwsncar

OX2RH2

ncaraaytay
haaygecngtn
rathathytn
naargaracn
ngayytncar
nacnccngay
naayytntty
ngcncarath
naayggnacn
ntgycaygtn
nmgnacnwsn
nttygtngtn
naargtnytn

(SEQ ID NoO:

ggnytnytny
aayaaywsny
tgyatggayg
wsntggceng
aayytnatha
taymgnaarg
gtnwsnmgne
ggntaytaym
cargtnytng
aargcngtng
acnaarcatrg
gtncayaayg
tayathgary
athathytna
ggntgymgna
atgcarcecnt
gtnaargcnw

ID NO: 15):

gengtnytny
acnacncara
athggnacna

acntggatha

aaracnaayg
wsncengary
acngtnacnc
gargtnacnt
cengengenc
wsnaayggna
gtnwsntgya
ggngghaayc
athathathg
aarytngarg
garaarwsna
ggngargtna

wsnacnatht
ytntgytgyc
mgnggnecarc
aaytgyacng
athmgnceng
ggnaayttyc
carwsnmgna
wsntggathc
gthacngtna
wsnecayytna
ggnwsnccng
athytngtna

tnathytnac
tnatgytnca
araarcarat
tnaaratggc
thathacntg
aracnaayga
cngaycaraa
gntgyathat
tnacnccnga
cnggnaarcc
artaytggws
tnwsnacngt
tnytncengt
cnathathat
artayaaryt
aygcnwsnta
sncargenyt

tnathtgggg
ayaaywsnws
argenytnyt
thaarytnmg
aracnwsntg
tncarathws
chgarggnaa
ayttyccnga
arathwsntg
cngtnacngt
thgtnwsnca
arWwsnytnmg
gntgyathtg
cnacnwsngc
ayccnytnta
ayggnacnga

16}):

tygcngargg
cncenathge
cnwsntgyac
tngarmgnat
tngayacnac
aymgnggnta
ayathacngc
cngarggnws
arwsnacntg
cnggnaayaa
cnytnwsnyt
chacnggntt

nathttyytn 6
racnwsnaar
hacncaraay
nacnaaygecn
ggarathath
racnaargar
ywsngayytn
ggtnacneccn
rgtnacnytn
ngengencar
naayggnacn
nacntgycay
nccenggngen
hytnacnath
naayaaracn
yacngaraar.
ncarwsngar

ngtnttygtn
nwsncenytn
ntgytgytty
nggnytnccn
yytnggnmgn
ngengtnacn
yttygaraar
raaraaymgn
gwsncengay
nmgnwsnacn
yytnacnggn
nccntayath
yytnytnaar
nathgargar
ygayacngtn
ytgyytnacn

naayathwsn
nytnmgnaay
naargentay
hacntgggtn
ncaygayggn
ycayytncar
ngtntgyaar
nathytngen
yccntgggar
Iwsnytnwsn
nytnathath
ygtnttytty

120
180
240
300
360
420
480
540
600
660
720
780
B840
900
960
1020
1044

€0

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
978

60

120
180
240
300
380
420
480
540
600
660
720
750



5gt ngcngar g cngar ggngc ngcncarccn
gar aaycaygcnyt ngcnwsnwsnwsnyt nt gyat ggaygar aar car at hacncaraay 180 tay
t nyt ngcngavo ¢108d8/acn

aayaaywsny tnatgytnca racnwsnaar

JE5 Ny qus

wsnt ggccng tnaarat ggc nacnaaygcn 240pgQt/oséont299st

gyccnccnat hgcnyt nngn aayyt nat ha t hat hacnt g ggarat hath 300 yt nngnggnc

arccnwsnt g yacnaargcn

tayngnaar g aracnag@yga racnaar gar

360

acnaayt gyacngaygar ngnat hacnt gg gt nwsnngnccngaycar aaywsngayytn 420

10car at hmgnccngt ngcnat hacncaygayggnt ayt aym gnt gyat hat ggt nacnccn 480
gayggnaayhbiaiay Bungonbayes apyieal sgnybngi:nagnccengar gt nacnytn 540 600

ttycaraaym gnaayngnac ngcngt nt gyaar gcngt ngcnggnaar ccngcngcncar at hwsnt gga
t hccngar agngpantgyennbgyganctamggneart ay%%\mrhﬁ'f%ggm‘f

ar wsnac nttgx'mg!“g AR Y RCay eraggRYTing A

10

15

20

25

30

35

40

45

50

wsngcengtng
aayttycaya
ggngaraaym
tggacnceng
grnmgnwsna
caywsnacng
conwsnytny
gtnggnttyg

rodent, e.g., mouse OX2RH4

atgcaygeny
WSNgGNWSNw
acncargtna
wsnwsnceny
wsntgyacna
aayathacnt
ytncarcayg
gtntaygayy
acngcngtnt
ggngaytgyg
tgycaytggyg
aaycarwsny
acnathytnt
ttyttycara

rodent,

atgcaygeny
CCNgarwsnw
ttywsngayg
acnccngtnw
aargargena
cecntaymgng
mgngtneeng
gayggncayt
athcargtne
atgcarathy
acnatgathg
ttyathwsnc
wsnathytne
gtnggnttyg

e.g., mouse,

cnytncarca
argtntayga
gnacngcngt
ayggngaytg
cntgycaytg
gnaaycarws
tnacnathyt
cnttyttyca

tnggnmgnat
sntgyacnga

ayacnacnat
tnathaayge
thgentayaa
gggcenwsnac
arggnacnta
tncargtnyt
gygargcnat
tnacnaarws
arcaraayaa
tnwsnathga
aygtnaarat
armgnaaytt

tnggnmgnac
sntgywsngt
ayaayathtt
sngtncarat
cnytnmgnat
cngarytnca
cncaycayca
aywsntgymg
cnggngaraa
tntggacnce
tnmgnwsnaa
ayytnacnga
cnwsnytnyt
cnttyttyca

ygarggnaay
yytncargtn
ntgygargen
ygtnacnaar
ggarcaraay
nytnwsnath
ntaygtnaar
raarmgnaay

hccocnacnytn
ygaraaycar
gwsngtncar
ngtnytnath
yytngayaar
nccengaycay
yacntgygar
ngtnccncen
ggengghaar
ngarwsncay
ygtnwsagtn
rytnwsncar
ggocnytnytn
ygcnmgnacn

OX2RH3 (SEQ

nytngcnytn
naargghmgn
yccngayggn
hggnathaar
htgggarath
rcarathwsn
rwsnwshgay
nathgafracn
ymgnachgtn
ngaygargay
rtgycaymgn
yaaytggath
nwsnathytn
raarmgnaay

tayytntgyg
ytngtnconc
atggcnggna
WSNgarwsnc
aaygtnwsng
garytnwsnm
atggtnytny
gtnacnmgna

(SEQ ID NO: 24):

acnytnytna
acnathcara
atggayaara
acntggatha
aaracnaayg
W5Snccngary
athgtnacnc
gargtnacnt
ccngengcone
wsnaayggna
gtnwsntgyy
ggnacnatga
gtnathathy

ID NO: 18):
atgytnytna
gargarathc
gtnggngtna
gencarytnt
acnccnmgng
aaraaratht
ycnecnatha
acngayggna
gtntgygarg
tgygtnacna
garaaraaya
ytnwsnatgg
taygtnaary
tayttymgng

gYhaen

ara
tngargtnac
arccngcnge
aywsnaaygyg
cngtnwsntg
gnggnacnac
tnggnathat
cn

thttyathaa
aygaywsnws
argcnytnyt
thaarcaymg
aracnwsntyg
tncarathws
cngarggnaa
ayttyccngg
arathwsntg
cngtnacngt
tngtnwsnca
cnacncenmg
tnytnaaygt

thttyathac
cnccngayga
cnatggarat
tytgycaycc
aytggccnws
gyacngarmg
arwsnatggc
thttycarga
cnathgenws
arWwsnaarws
ayggncayws
arcaraaymg
tngengtnac
tnccngarcgg

icnasz vw

BHRY IS/
carath

nccngarggn
ntayttyytn
ncarathwsn
nacngtnacn
yathgtnwsn
nwsnacnacn
hytnytnaar

yathttygtn
nwsnwWsnytn
ntgytgytty
ncayytncen
yytnggnmgn
ngcngtngen
yytngaraar
naaraaymgn
gacncengay
nmgnwsnacr
ywshacnggn
nwsnytnytn
nggnttygcn

nathytngtn
ywsnttyccn
hgarathath
nwsnccnwsn
ntgymgnytn
nggnacnacn
nytnaarcay
rmgncaywsn
naarccngen
ncayaaygay
ngtnttytgy
nggnacnacn
ngtnytnath
nwWsn

S5t na

180
240
300
360
420
480
540
582

&0

120
180
240
300
360
420
480
540
600
660
720
780
810

60

120
180
240
300
360
420
480
540
600
660
720
780
834



gt nwsncayyt nacnggnaayaar wsnyt nt ayat hgar yt nyt nccngt nccnggngen 780 aar %asrwﬂ
cnaarytnta yat hccntay athat hytna cnat hat hat hyt nacnat h 840 03
gt nggnt t ywighdogrgedsnyt naar gt naayggnt gyngnaar t ayaar yt naayaar agre908bo/12998

gar wshacnccngt ngt ngar gar gaygar at gcar ccnt aygcnwsnt ayacngar aar . 960

20aayaayccny tntaygayac nacnaayaar gtnaaggcnwsncargcnytncarwsngar 1020

gt ngayacngayyt ncayacnyt n1044 rodent, e.g., nouse, OX2RHL (SEQ ID NO 15):
25atgttytgyttytg nacnwsngcnyt.ngc t goangt fiid ot n60

gc nggnwsﬁ%rﬁ é)’/a%ﬁggﬁréeanrtaggc‘é%éégﬁ%%%%%%ﬂ?ggsm%#\?\s nwsgciﬁnyt n120

acncar gt gaayaCHFC R PERGLACA AL BERBE Nas-g o MH-AYE -Gyt gyi-tyEBIKNQTTON

wsnat hcc ay}i;ﬁ.ac'aiiar@emmﬂiﬂlwma%M—ha&r—y{—nﬁ’g-nggﬂy-tﬂccﬁmﬁlmo"

wsnt gy ac BrEKEC AL ayaargt-ngayachaarachaa SCTIVSTIT n nBU'CF";;';I

30aayat haxzRHIGHYE NME.SEERIANHGRIITAT SRR __-_E‘% o
yt ncar capyerREggHBcImaycTIggyaracngti nacnccngar ggnaayt t ygar aar 120

aayt aygayyt ncar gt nyt ngt nccnf i cngar gt nacnt aytt yccngar aar aayngn480
wsngengt 2L g C ALY SERAM PGS BHER L6 BEARRT RIAIT T CYURG DIGAY RAG/DT-KTN
ggngg@t 9%%%%0&@0 SRR CRF BV S ASOB B RGIL .G OPSISG T KU T WTT IR GG RET N 6 DRADTRETH
35t gy cay bgsl ear aay-aay-H-AwsAgay gt WAt gy-athgt-nws ncay RERREST KETN
aayaar Ws oy KHISHBt Namy LAENSIT SRR RS THA)AEE Mg‘[ﬁl RRERF gggggi
ccn;tl\z%at DAL RHEC HUS Wﬁaﬁ%ﬁ?@wwﬁ%ﬁ%w MY AT TR 78D . .
at hwbhggnt t yngnaar t gyaar yt nccnaar yt ngar gcnacnwsngcnat hgar gar 840

gaygar at C i, AV RNS QA4 CAGR RPARE BT E R SRRSOV BORLVPPEVT
40acnaar %ﬁgl% '"&E&’nt %EQMM@WEWWQWNM@WPM
yt nwsngcigb t hér/ @ L& TWARE FDHT PDIDRT SAVALDEEGN OXZRELP NGVEEBYT

EGREEVYDLAY:

at ggpmggeRRICAHEAL wmmmmnamﬁma%% HFWHB@“ngm
car ccngt oxeREA_ (Y ayRINCTEERIGHY S RADONE BARIST VRITECHAY AU EC R 0ok
yt nat hat hat hacnt ggtfarat hat'fiyt nifgnggncar ccnwént gyachadr gcht ay180

aar aar gar aygar 8 B A GRAEE R BRI ORGICARAENNVS DVS
50""52% gg@%%%r m éﬁ%ﬁﬁ@l&mnwmsm
taytaynyigg U NETRBR RS/ R RARY T SHY PDGH DG IORS HSAFRAAYY VRETAHGBONNVSAVS
gt Nyt Ngt Re RELTHYAT CEGNRRNYAVEIKA YA WAHTSHD BES-RC ATIKIRYY ST TVE YK SRGHMBGINVSTVT

GO naCIoRg RS Mg A SRR AR R Y T

sddrdr e e kb dd i
. . .. .

30 OX2RH1 MU CIVSHLT—GNQSLSIELSRGGNQSLRPYIPYIIPSIIILIIIGCICLLKISGFRKCKLEK
OX2RH1_ RT CVVSHLTTGNQSLSIELGRGGDQLLGSYIQYIIPSIIILIIIGCICLLKISGCRKCKLPK
OX2RH2 MU CIVSHST-GNQSLSIELERGTTSTTPSLLTILYVKMVLLGII----LLKV—G--FAFFQK
OX2RH1_HU CHVSHLT-GNKSLYIELP——LPVPG—-AKKISKIIYSIYH?Y-—YYYLDHRG-—IHLVVE

35 OX2RH2 HU CHVSHLT—GNKSLSVKLNSGLRTSGSPALSLLIILYVKLSLF——VVIEVTT?--FVFFQR

* drdw * i*:** ::t - .
OXZ2RH1_MU LEATSAIEEDEMQPYASYTEKSNPLYDTVTKVEAFPVSQGEVNGTDCLTLSAIGI
OX2RH1 RT SGATPDIEEDEMQPYASYTEKSNPLYDTVTTTEAHPASQGKVNGTDCLTLSAMGI

40 OX2RH2 MU RNVIRT=—-====--—m====m==-—mo=————=—soo——ooooo—o=o——=ooos
OX2RH1 HU SQWLQKI---—--—-===-—===-=----——-ssssssoososoooossssmsrmmorss
OX2RH2_HU INHVRKVL-------—=--===--==-------s=s-ooososssmmosemoosss

ide relationships (%)
* OXZR homele pOlYpepi;mmn Hl humaanZ mouse Hl mouse H2 mouse H3
rat Hl Ig domain 54 52 72 73 32
T™/cyt ? ] 84 0 0
mouse H3 Ig domain 33 29 19 46
T™™/cyt ? 46 0 54
mouse H2 Ig domain 60 51 82
™/cyt ? 49 0
mouse H1 Ig domain 353 47
™/ cyt ? 0
human H2 Ig domain 79
T™/cyt ?

? =

sequence unavailable; "0" = no significant matching



acnaar car gart ayt ggggnaayggnacngt nacngt naar wsnacnt gyccnt gggar 540 05 NOV 2003
55ggncayaar wsnacngt nacnt gycaygt nwsncayyt na cnggnaayaar wsnyt nwsn600

gt naar yt nel@weg¥gsnyt nngnacnwsn ggnwsnccngcnyt nwsnyt nyt nat h®CHA500/12998

yt nt aygt naaryt nwsnytnttygtrgtn athytngtnacnacnggnttygtnttytty720 carngnat ha
aycaygtnng naargtnytn 750 0 5 NOV 20033@0 oon0045 37 PCT/ US00/ 12998

rodent, e.g., nouse, OX2RH2 (SEQ ID NO 17):

ngnggncar ccnwsnt gyat hat ggcnt ayaazgt ngar acnaar gar acnaaygar acnéo

5t gyyt nggiIonagy ak Nachh 08 GeRVWEGRAB CEN gay s aycdbiic CHgRYMPSE B ¢esh 1%
wsngcngl 136 Ayidic Bk eriagat gy raayiayyt atdyyigar at hacnac nccngar ggn180

aaytt ycayaar gt nt aygayyt ncat gt nyt ngt nccnccn nacn 24
ggngar apgepRAc Ngangt nt gygar gcnat gg¥efgriaar %&ﬁg% %‘_Qr’s %éé‘%

t ggacnccoRpARggngayt gygt nacnaar wsn
10gt nnyre%2REE Nt g}cﬁ%&&é&?%éﬁﬂgyﬁﬁ% gc g?&\y/vs anyat hgt nws n420
cayws nacnggnaaycar wsnyt nwsnat hgar yt nwsnmgnggnacnacnwgnacnacn4B0

nyL vk RacnaL byl A3y LAARE ALk Ry kegSReLbAtEYRTETBAT540¢
gt gnt tyt fycar aar ngnaaygt nacnngnaesrES2145vEerETNEE - LS Abuse OX2RH4A
(SEQ | D rud?d) 51 MDKKALLCCFSSPLINAVLITWIIKHRHLPSCTIAYN-LDKKINETSCLG 99

at gcaygcnyt nggnrrgnat hccnacsi yt nacnyt nyt nat ht*tyat*haayat™ht' 'yt n60
wsnggnwsnwsnt gyacngaygar aaycar acnat hcar aaygaywsnws nwsnwsn 2
20ars1c apotarmay acrsa ERETVYAE PRANSEER TP ’5 i @ §0

WS NWS NC ePXAR¥At h iy e 99\&24@9
wsnt gy acPRRREGC n%oéy%%g%ﬁﬁ%&% &y gat ac nvvsnt.gyyt nggnngnSOO
aayat hacnt gggcnwsnachccngaycaywsnccngar’yt ncar at hwsngengt ngcn360

ytnear Cﬁg%ﬁ} E%m&wm%am&b&ﬁmﬁgﬁmmwmmw
ncay gbay-

25gtnt VI EBGERA0ERYRIGED ARIISHABHG- PCCTRGEBRENCIHY YR 1480
acngcngi g Marwg@mmcm@mmmmmééwma

ggngayt gygt nacnaar wsRgar wsncery* wsnaayyymtaé nyt*nac gt AingnWenacn600

i

t gycayt gggar car aayaaygt nwst gt ngt nwsnt
aayZRr WpaytREeS nath gaﬁmﬁnéﬁ%’ﬂ
ROy, o€ 2480

30acnat pXzRHEy gt Ha & ﬁ i gigﬁ RaAY.d
ttyttycaPheRifynady CCTIEYY ac 5&,:;,%0 ehf.. 6.0, NDUSE, «X2RKB (SEQ I D NO
18): 35 at gcaygcnyt nggnrrgnacnyt ngcnyt nat gyt nyt nat ht t yat hacnat hyt ngt n60

cCngar WS QWsHE- gy us NGl BAARAEHRENERGaRERRgc DSCNgay gaywsnt t ycen120
ttywsngg %ﬂ%@y@%ﬁtﬁwﬁﬁﬁatm?wc natggar at hgar at hat h180
acnccngtawsget ngag gvmhmemmﬂymty?m/cayccnmnccnmnmo

- % * X t**

E:‘m

35



T

40aar gar gcnacnyt nngnat ht ggga at hacnccnngngayt ggccnwsnt gyngnyt n300 05 NOV 2003
ccnt ayngngcngar yt ncar car at hwsnaar aar at ht gyacngar ngnggnacnacn360 .
ngngt nccriyOM8AYM™ay car wsnwsngayyt nccnat haar wsnat ggcnyt naar c PCA2I500/12998
gayggncayt aywsnt gyngnat hgapacnacngayggnat ht t ycar gar ngncaywsn480

at hcar gt nccnggngar aayngnaci gt ngt nt gygar ggnat hgcnwsnaar ccngen540
45atgcarathytntggacnccngaygaigaytgygtnacnaarmsnaazmsncayaaygayGOO

acnat gat hgt n nmsnaartgépégggﬁ&gﬁaéh%% ggac Xp@ggh@%}yggmﬁggrlty to

t t yat hwsncay cara yngnggnacnacn/?2
msnathykg@p@w@@nb@yt@g@nyéngtnta;gnaaéuytEgchgcubengrﬁgiﬂaﬁh?BO

gt nggnt tygent{ yLtycaraar igngay gyl LypopgLNESROR 90TMBEAI4x 8Os 0a AEMLL003

ble ment of various specLes OX2R
honol 0ggo Ybafera, G¢2Rbt WOteOX2RMSIRTLSUSRRRF¥SREr Bl@RPNHEFPER2RH2 HU

VFCRYRTSALAVL LI VEVRVA 357" TysT4; - thr80; - trSEDKNGETEN, ile93,
M_CF PR AEAALESS, | tYYE2; TysT4; " thrB0; -t CEDKNOTMEN 0197,
_______ .h.l.s.l_0.0., glyl02,. tyrlid4,._ glyll3,_ phells, leulZZ, valle Pr

MLCPVIRT AL G, | 'al'aﬁla‘éAEAE@M@PNH%WQTSKEh1AaAsssstEK@r¢@ma, alalao,

) 10 MU
NSSSPLTQJN#WSV@IQ%&LLEEP%P@LTRR{}EP?W FRE?—?&PS&?H\YKVDT K@P'J6 c %EE;LRT
NSST- lvrrrgl\a\f@ﬁvlr\é@ﬂmmumsl SYERGOL | $wu$§Rng§@:Pﬂ5YRh5#RETHasn '

TKE le304. M of the
Ay R e TN T r T

YSTI - FAE@QMWWALMIPMSW\EM ﬁh@@ﬂé&%ﬁi&ﬁﬁém Ligxag;%RHl MU
ETSCLGRN %&%D L OHEGLY ECETYAPESNREKNY Bofi 'BPEY TnteOESRHINRT
é*’%ﬁg% APDLQ SAVA

ESNCSDR L QHEGRYSCDI AVP V] OX2RHZ _ MJ
ET- CLGRIEWABRNH Ae qu& %%Iﬂg\l 8%8‘% EEE& 20 OX2RH HU
ETNCTDER, %L‘RT WLHBCGLRCILBY TRBENFMRE¥HIMENE VFPEWT abORERHD HU
NG QRVITTH i SULTREWY: Syazsh-tu
e U O T G e et spelb )
HFPGENRTY R AGGWWN@WVR%CWE@ﬁvSWPt ER3
VL R T %‘%@N@BWVBSEC&ME@UWSAVSZ S0xoA1 Ehel
LFQVRNW%W %ﬁ‘/&“r‘?« ?%Eg QEYVBNGTVTVKST Nvg%q;n Q2RERHU
L FOSRNI TG\ HGK A0 SSrEnts SRR PARRGTVRVRE SR

about argl-pro74, glu75-glyl55, prolél~glyls82, and phelB83-

20 thrl194. For human H2, the transmembrane segment is about
ala21d4-val233, and thr234-1eu250, and in mouse H3, about proll9-
gly237, with the intramembrane lys228, and phe238-gly252. Table
5 also indicates alignment of the H2 snd H4 embodiments.

Addltlonal positions of interest, e.g., as boundaries for

25 fragments, will be those conserved across homolog groups with

the rat OX2RH1 or various subsets of the family members.
Functionally, the rat and mouse H1 have been shown to bind

to the OX2. This has not yet been confirmed for the human H1,

but can be easily tested. Ligand matching for the H2, H4, and H3

30 groups is described below.

The rodent H3 has been shown to associate with DAPl2, as
predicted. Recombinantly expressed epitope tagged DAP12 is not
pembrane associated in the absence of coexpression of a chaparone
partner. see, e.g., Bakker, et al. (1999) Proc, Nat'l Acad, Sci,

35 USA 96:9792-9796. Mouse H3 can serve as the chaparone partner.
However, the signal pathway through DAP12 requires binding to the
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McVicar, et al. {(1998) J. Biol. Chem, 273:32934-32942. Because
of the similarity of the extracellular domains with the Hl

15 members, OX2-like genes, particularly 0X2, are likely ligands.

As used herein, the term OX2RH1, OX2RH2, or OX2RH{ shall be
used to describe a protein comprising amino acid sequences shown,
e.g., in Tables 1-2. 1In many cases, a substantial fragment
thereof will be functionally or structurally equivalent,

20 including, e.g., an extracellular or intracellular domain. The
invention also includes protein variants of the respective OXZRH
alleles whose sequences are provided, e.g., muteins or soluble
extracellular constructs. Typically, such agonists or
antagonists will exhibit less than about 10% sequence

25 differences, and thus will often have between 1 and 11 residue
substitutions, e.g., 2, 3, 5, 7, and others. It alsc encompasses
allelic and other variants, e.g., natural polymorphic, of the
proteins described. Typically, the receptor will bind to a
corresponding biological‘ligand with high affinity, e.g., at

30 least about 100 nM, usually better than about 30 nM, preferably
better than about 10 nM, and more preferably at better than about
3 nM. The term shall also be used herein to refer to related
naturally occurring forms, e.g., alleles, polymorphic variants,
and metabolic variants of the mammalian proteins. Preferred

35 forms of the receptor complexes will bind the appropriate ligand
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muse Fq?mggg jjfkeéﬂéﬁégg J¥ tdedritartishiofamd fifeare tl pyed28inandan be
phe238- g’compared to one another over appropriate length stretches. 1In
many situations, fragments may exhibit functional properties of
20 the intact subunits, e.g., the extracellular domain of the
transmembrane receptor may retain the ligand binding features,
and may be used to prepare a soluble receptor-like complex.
Amino acid sequence homology, or sequence identity, is
determined by optimizing residue matches. In scme comparisons,
25 gaps may be introduced, as required. See, e.g., Needleham, et
al. (1970) J. Mol. Biol. 48:443-453; Sankoff, et al. (1983)
chapter one in Time Warps, String Edits, and Macromolecules: The
Theory and Practice of Sequence Comparison, Addison-Wesley,
Reading, MA; and softwaré packages from IntelliGenetics, Mountain
30 View, CA; and the University of Wisconsin Genetics Computer Group
(GCG), Madison, WI; each of which is incorporated herein by
reference. This changes when considering conservative
substitutions as matches. Conservative substitutions typically
include substitutions within the following groups: glycine,
35 alanine; valine, isoleucine, leucine; aspartic acid, glu;amic
acid; asparagine, glutamine; serine, threonine; lysine, arginine;
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al . (1998t jleaBitol963chemd rpze3presesably, a*énaeéﬁ/_Ev?Z%w ,ar? . (1998) J.
5 0 s B b ety hacslabir ) of e, e
0X2, ar deghes ¢i hemedegy Wil sé’&rﬁe?’gi%g?g%ﬁel?ggﬁ*‘cﬁgﬁ, %ﬁ@% or
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T T c e i
ext r aceldmcaiimentisnidescalibeldaindfabiles Thé- invention al so includes protein
variants of 1Ne [£305ahicih O e athl obes18heza1saauenses”ais nsedi ded,
e.g., nuteins or solubl'e” extracellular CO“Str“CtSflgﬁgéggé'Yregﬁgﬁges,
agoni st glagcribe, without limitation, effects on 1in Y
innate immunity, and/or morphogenic development by receptor-like
20 proteins. For example, these receptors are likely to mediate
their effects through phosphatase or phosphorylase activities,
which activities are easily measured by standard procedures.
See, e.g., Hardie, et al. (eds. 1993) The Protein Kinase FacfBook
vols. I and II, Academic Press, San Diego, CA; Hanks, et al.
5 (1991) Meth. Epzvmol. 200:38-62; Hunter, et al. (1992) Cell
70:375-388; Lewin (1990) Cell 61:743-752; Pines, et al. (1991)
Cold Spring Harbor Svmp, Ouant, Biol. 56:449-463; and Parker, et
al. (1993) Nature 363:736-738. The receptor homologs, or
portions thereof, may be useful as phosphate labeling enzymes Lo
30 label general or specific substrates. The subunits may also be
functional immunogens to elicit recognizing antibodies, or
antigens capable of binding antibodies.
The terms ligand, agonist, antagonist, and analog of, e.g.,
an OX2RH, include molecules that modulate the characteristic
35 cellular responses to binding of OX2 proteins, as well as
molecules possessing the more standard structural binding
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(1983)  17.671-776; and Chaiken, et al. (1996) rrende Biotechnol. 14:369-
20 375. Effectors may be other proteins which mediate other
functions in response to ligand binding, or other proteins which
normally interact with the receptor homolog. One means for
determining which sites interact with specific other proteins is
a physical structure determination, e.g., X-ray crystallography
25 or 2 dimensional NMR techniques. These will provide guidance 7~
to which amino acid residues form molecular contact regions. For
a detailed description of protein structural determination, see,

e.g., Blundell and Johnson (1976) Protein Crvstallographv,

Academic Press, New York, which is hereby incorporated herein by

30 reference.

II. Activities |
The receptor-like proteins will have a number of different

biological activities, e.g., modulating cell proliferation, or in
35 phosphate metabolism, being added to or removed from specific
substrates, typically proteins. Such will generally result in
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20 al. (1991) Meth. Enzvmol, 200:38-62; Hunter, et al. (13992) Cell
70:375-388; Lewin (1990) Cell 61:743-752; Pines, et al. (1991)
Cold Spring Harbor Svmp. OQuant. Biol., 56:449-463; and Parker, et
al. (1993) Nature 363:736-738.
A receptor homolog may combine with one or more other
25 proteins to form functional complexes, e.g., which may be useful
for binding ligand or preparing antibodies. These will have
substantial diagnostic uses, including detection or gquantitation.

III. Nucleic Acids

30 This invention contemplates use of isolated nucleic acid or
fragments, e.g., which encode these or closely related proteins,
or fragments thereof, e.g., to encode a corresponding
polypeptide, preferably one which is biologically active. 1In
addition, this invention covers isolated or recombinant DNAs

35 which encode combinations of such proteins or polypeptides having
characteristic sequences, e.g., of the homologs. Typically, the
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genomic sequences from the originating species. The term

20 embraces a nucleic acid sequence which has been removed from its
naturally occurring environment, and includes recombinant or
cloned DNA isolates, which are thereby distinguishable from
naturally occurring compositions, and chemically synthesized
analogs or analogs biologically synthesized by heterologous

25 systems. A substantially pure molecule includes isolated forms
of the molecule, either completely or substantially pure.

An isolated nucleic acid will generally be a homogeneous
composition of molecules; but will, in some embodiments, contain

.~ heterogeneity, preferably minor. This heterogeneity is typically
30 found at the polymer ends or portions not critical to a desired
biological function or activity.

A "recombinant” nucleic acid is typically defined either by
its method of production or its structure. In reference to its
method of production, e.g., a product made by a process, the

35 process is use of recombinant nucleic acid techniques, e.g.,
involving human intervention in the nucleotide sequence.
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20 artificial manipulations, but other site specific targets, e-g..,
promoters, DNA replication sites, regulation sequences, control
sequences, or other useful features may be incorporated by
design. A similar concept is intended for a recombinant, €.g.,
fusion, polypeptide. This will include a dimeric repeat.

25 Specifically included are synthetic nucleic acids which, by
genetic code redundancy, encode equivalent polypeptides to
fragments of OXZ2 receptor homologs and fusions of sequences from
various different related molecules, e.g., other Ig superfamily

_ members.

30 A "fragment" in a nucleic acid context is a contiguous
segment of at least about 17 nucleotides, generally at least 21
nucleotides, more generally at least 25 nuclectides, ordinarily
at least 30 nucleotides, more ordinarily at least 35 nucleotides,
often at least 39 nucleotides, more often at least 45

35 nucleotides, typically at least 50 nucleotides, more typically at
least 55 nucleotides, usually at least 60 nucleotides, more
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i nvol vi ngudeiPEl dsnrermketts (ﬁqm QiseasguereBerdcadeGaBALELICNS, of
20 selecting particular therapeutic treatments.

This invention further covers recombinant nucleic acid
molecules and fragments having a nucleic acid sequence identical
to or highly homologous to the isolated DNA set forth herein. In
particular, the sequences will often be operably linked to DNA

25 segments which control transcription, translation, and/or DNA
replication. These additional segments typically assist in
expression of the desired nucleic acid segment.

Homologous, or highly identical, nucleic acid sequences,
when compared to one another, e.g., OX2RH sequences, exhibit

30 significant similarity. The standards for homology in nucleic
acids are either measures for homology generally used in the art
by sequence comparison or based upon hybridization conditions.
Comparative hybridization conditions are described in greater
detail below. '

35 Substantial identity in the nucleic acid sequence comparlison
context means either that the segments, or their complementary
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20 comparison, as described, may be over longer stretches, and 1in
certain embodiments will be over a stretch of at least about 17
nucleotides, generally at least about 20 nucleotides, ordinarily
at least about 24 nucleotides, usually at least about 28
nucleotides, typically at least about 32 nucleotides, more

25 typically at least about 40 nucleotides, preferably at least
about 50 nucleotides, and more preferably at least about 75 to
100 or more nucleotides. This includes, e.g., 125, 150, 175,
200, 225, 246, 273, 300, 325, 350, 400, 450, 500, 530, 600, 650,
700, 750, 800, 850, 900, and other lengths.

30 Stringent conditions, in referring to homology in the
hybridization context, will be stringent combined conditions of
salt, temperature, organic solvents, and other parameters
typically controlled in hybridization reactions. Stringe?t
temperature conditions will usually include temperatures 1n

35 excess of about 30° C, more usually in excess of about 37° C,
typically in excess of about 45° C, more typically in excess of
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2003 PgEOdNEEe mizaas protelns (mutelns) or to enhance the expressxon of
variant species. Enhanced expression may involve gene
amplification, increased transcription, increased translation,

20 and other mechanisms. Such mutant OX2R homolog derivatives
include predetermined or site-specific mutations of the protein
or its fragments, including silent mutations using genetic code
degeneracy. "Mutant 0X2 receptor homolog" as used herein
encompasses a polypeptide otherwise falling within the definition

25 of'the OX2 receptor homolpgs as set forth above, but having an
amino acid sequence which differs from that of other Ig
superfamily as found in nature, whether by way of deletion,
substitution, or insertion. 1In particular, "site specific mutant
0X2 receptor homolog" encompasses a protein having substantial

30 sequence identity with a protein of Tables 1-3, and typically
shares some or most of the biological activities or effects,
e.g., immunocgenicity, of the forms disclosed herein. |

Although site specific mutation sites are predetermined,
mutants need not be site specific. Mammalian OX2 receptor

35 homolog mutagenesis can be achieved by making amino acid
insertions or deletions in the gene, coupled with expression.



strands, when conpared, are identical when optinally aligned, wth
appropriate nucleotide insertions or deletions, in at | east about 6099y V 2003

t he nucl e%&ﬂ&ﬁm enerally at |east 66% ordinarily at aﬁﬁ!ﬁ%“/"(’ ten at
(1

| east 76% nore often at |east 80% 5 usually at |east 84% glly at
| east 88% typically at least 91% nore_typically at |east about 93%
preferably at |east about 95% nore pref5 rably at | east about 96 to 98% or
nore, and in particular enbodinents, as high at about 99% or nore of the
nucl eot i dasystiimituidinsg, ciel@tlosiégrréms#méhn@rsmaﬁd’t gerPinatéendi RaYshen

th | I
o ot e M AR B niSRuct .subgkaptishsi deoludy Wi

exi st wh He segnents W | r selective h\ﬂ/brl di zati on

condi t i Oresyingr- ®IStGARRRPIH - |tt9§'ml@(§ﬂ’plfé¥ﬁa1rﬂns t y BaBgem THEpAgngSi8gGahicRe
derived fromtalESstl a3 tarhdt G¥ldoh =10l atle eaphebsed namhadiahl OXPREU

V\/nentherels at 15 | east ;about 55% honol gy aver. _a str hof
about 514 MR eoiGaeLhetp ke t%ﬁﬁe@aé) BRE s feRisae 85&59 Fet eﬁggt’?agflg
| east abogfme’ Weperitd opre Sﬂmfcﬁjtﬁtd-sacaintm;strealaMuanﬂ% SeHetthﬁeﬁpga

1984) H_ r.um Ac 12 2 | r hege b
ﬁefer)encé“"=l Iéé'}#gitstﬂ'%&’f%]h%’nﬁ? og‘?f%%%j corrp rleg%rt}e%‘ihggsgé.?@s #h brrgi} )l;e over

| onger sthatiresy lawokr rsequETicH mrentyesdi dimosmniin| the avsr §-9treP¥NMOR at

| east ab genReral 2%, oyl .2Q1pB0h eghiddes,
ordi nari F‘éjj"t ;ﬂ{ I'&eua%g%q‘% 51?24 nuclag'osj'tc?/ usual ?3 at gast gbout 28
nucl @6t i dassubedi et 1al -at(ll%se?stal”a’od?lﬁr@zi%ﬁjél“@@t eaey’ s|’mre 25 typically at
| east about 40rpdiGhooit f5s ﬂieitﬁ!fm@( i3t shahld nb® plakeotbdésg and

nor e preferably at | east_abou 0 100 e e

"l udes, SERERC Ut Bt TEANG G ey and, pressraTyoHi 9 Ror Gk Sate

450, 500, c&@@lexﬁ&ﬁ;a@ﬂ:egﬂd}& tHEY, c&ﬁﬂ,d 8ROriddge AndpopHucel SAGPRZATE0

Stri ngent ditions |nr err| |nthe hybri di zati on

cont ext Wﬁﬁ[“] %%r%q‘-rqﬁ"ﬁgeﬁﬁ 0 |ne(5Dt condlrFH ons sal t, terrperature

or ganisc sol venTse mmwmmﬁ&odtwﬁah%ﬁ &ohBeglcage and

hybri di zat i pp, H686d | O1s StWeﬂatwsg-qm tiwvens wrbl:luueual ly
of a

i nclude tenperatures in out 30 re_usu DofERESS of
about 37's\@tableismihet i SPedE aFmeiosin A‘Sdoeb Fért‘vgeéaﬂ‘y ' éxcess
of 05 Nwlﬁﬂoéfmq% TS5 R REHHEO Myl 2988 halsdeting0'th€, complemgBtacyor

2]9 abCout)rg%gﬁr"é,g é?l n excess Ofthaebosq:tranc? to%’et%%q: e Paphbebpbiytkn excess

20 conditions or by adding the complementary strand using DNA
polymerase with an appropriate primer sequence.

Polymerase chain reaction (PCR) techniques can often be
applied in mutagenesis. Alternatively, mutagenesis primers are
commonly used methods faor generating defined mutations at

25 ﬁredetermined sites. See, e.g., Innis, et al. (eds. 1990) PCR

Protocols: A Guide to Mathods and Applications Academic Press,

San Diego, CA; and Dieffenbach and Dveksler {1995; eds.) ECR

Primer: A Laboratorv Manual Cold Spring Harbor Press, CSH, NY.

Certain embodiments of the invention are directed to
30 combination compositions comprising the receptor homolog or
ligand sequences described. In other embodiments, functional
portions of the sequences may be joined to encode fusion
proteins. 1In other forms, variants of the described sequences
may be substituted.
35
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20 also provided.
In addition, new constructs may be made from combining

similar functional or structural domains from other related
proteins, e.g., other ITIM, ITAM, or YxxM motif containing
receptors, including species variants. For example, ligand-

25 binding or other seqmentis may be "swapped” between different ne'-
fusion polypeptides or fragments. See, e.g., Cunningham, et al.
(1989) Science 243:1330-1336; and O'Dowd, et al. (1988) J. Bicl.
Chem, 263:15985-15992, each of which is incorporated herein by
reference. Thus, new chimeric polypeptides exhibiting new

30 combinations of specificities will result from the functiocnal
linkage of receptor-binding specificities. For example, the
ligand binding domains from other related receptor homolog
molecules may be added or substituted for other domains of this
or related proteins. The resulting protein will often have

35 hybrid function and properties. For example, a fusion protein
may include a targeting domain which may serve to provide



5 nmutants can then be screened for the desired activity, providing S[?Snﬁ
aspect of a structure-activity relationship. Methods for making 0V 2003
substi tu"ﬁ%oﬁlﬁfnﬁt ions-at predetermned sites in DNA havi

sequence are we known in the art, e.g., by M3 priner mut agene@%.s See

al so Sanbrook, et al. (1989) and 10 Aus;‘#giel, et al. (1987 and periodic

Suppl enents). The nmutations in the DNA Adérmal ly shoul d not place coding
sequences out of reading franes and preferably will not create

conpl enesequesterinpsof Hehe cBus OMBFIER e (1 & RFHIdEIdEToSHRES L LIRRR
structur %‘j‘&%lfé | oops or hairpins. 15 The phosphoram dite nethod

descri be y

eaucage and  Carruthers (1981) Tetra,. Letts : ,
wi |l produce Capdigddfe SymitRtPRIBREC? ‘E‘%e%%lﬂﬂnetb& rsgeﬁ‘(?é%%?{r.%%nt
wi I of t gy beuobiddnierte i dded yssyNtdep),z iGenBank, carpl dmetladpenstigsd and
anneal ing the strand together r r opr.i.a .condi_t.i o kNg
t he c"orrﬁﬁ%%ﬁ%ﬁ y‘%s?”i"an hﬁ%% I%gf‘ilerresrlé:éé%vﬁz t 1%%%9‘53& %%ro ?z%f: IQYI Srqlgggr
sequencecomphyies aGeoupaiMad s ; ol { RER)CH aatenieqards ipgerpprehede NeAEAR ed
I n nmut agenesi s. rnatjv : enGsirs ¥t gwal@é used
met hodsg?lﬁrr% erl%éﬁlé%?hgafaﬂéffgnye%l%%i% ons atﬁrzﬂSlr%{_sZoﬁ g’?rjﬁ ned sites. See,
e.g., |nseguentes|provitted 19n0TalEhes Acatidhis PAIddCUlagdy Bre§6rTeA- and

Di ef ten i £VEksS| 8F €HOProeésns bePrdupdt i thtleabanathey d¥sruabedol d
Spring %g%%qgr,ess, CSH, NY%Oertai n enbodi ments of the invention are
di r & edcPBOLIMBEXFDi nati on conpositions conprising the receptor honol og or

ligand sequeners geesehbethvént pbhepaenbodi eyt privides andleinsomhiions of

vari ant SBRS AEodkis | DLIRR ARERE bt el Bted W 858Bat UT00s wo
00/ 70045t ban RET¢tEAN1 1 290Buctvra Prat iymrantPad ivsds NS sesberted faf6Fe 2*the
Beauonce s Bt P R eeve Aol and
ot hélS vaeiani Balpbe ypepthlicgnmert apE cthe P¥ifH Rt 03 FEWFTG S é‘.n&l,cagggi on
pr ot ei Ns,cok 8 BE-ROELEPNSaE  SHESL SEMIENE ehavdd) fadteres. | Seludilsg,
e.g., epLtope tags, funcliongl, domeifog. A0 PAHk2 Ut a1. (1994) Science
263:1762-1766; Sayle and;Milner-White (1995) TIBS 20:374-376; and
Gronenberg, et al. (1991) Protein Engipeering 4:263-269.
20 substitutions with eéither mouse sequences or human sequences
are particularly preferréd. Conversely, conservative
substitutions away from the ligand binding interaction regions
will probably preserve m&st signaling activities; and
conservative substitutioﬁs away from the intracellular domains
25 will probably preserve m?st ligand binding properties.
"Derivatives"” of a @ammalian OX2RH include amino acid
sequence mutants, glycosylation variants, metabolic derivatives
and covalent or aggregative conjugates with other chemical
moieties. Covalent derivatives can be prepared by linkage of
30 functionalities to groups which are found in the OXZRH amino acid
side chains or at the N- or C- termini, e.g., by means which are
well known in the art. These derivatives can include, without
limitation, aliphatic esters or amides of the carboxyl terminus,
or of residues containing carboxyl side chains, O-acyl
35 derivatives of hydroxyl group-containing residues, and N-acyl
derivatives of the amino terminal amino acid or amino-group



DAP10 sequences. The present invention also prow des reconbi nant prlﬁr@bgi
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sequences fused in a 15 typical peptide-Tinkage, typically nade as a single
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or fragnegtsng Sees heﬁmmmmcasmg, qr1 989 )L ugtinerc PTOERSEITY | 336;
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exhi bi t i g emsmgommlmpudsmlqlmqs@@%nq srzsmas Meshiask from

function Q%E@ﬁ sPiddli ALIS RS dd S IS e Fpr, ensaomailaart he
| i gand b?%ﬁlng onalns o % rel ated receptor onnl%%iégplecules may

be a@dedgbycgahéét%GBe€D¥Eme%the?e%kﬁﬁﬁﬁﬁg%ﬁlq 20 & SSroteins. The
resul tingoRtehsiardtl |méée&nﬁﬁa@e@%fwaembimtommmGhmmma@y For

exanpl e, fusiop, protein u tar | may serve
to prOV|ﬁ@lEBhEﬁQ@O%quEPE%?B%bi%C%% q@%%ggég squgﬁ?éﬁﬁag of the
fusi on piﬁEEuﬁlh@ phpaphocylateduamind Aeid regfadusd.c.e.Gandi date fusion
partners e n f ce data bases,
oG, | CoRRaNRROEYEBERRer hdfpisacEL e, %Wﬁﬁ’ﬂn&*vﬁeﬁﬁw & N

Uni aér sity of AVitagomsgmoBpoo&cHabl vall tesmat e ngd @ bRt v h
are each, geggeegrﬁaﬁglgggebe £PUgheR el onseredn mﬁldtﬂe&r ,pmﬁllrrmtoﬁ)ns of

pol ypepti séquences vided in Tables 1-3 are rti.cul arly preferred.
Vari ant polypeptidfs.pr h@ﬁﬁsdﬁ’ﬁ:}/"%‘él‘é%s??li‘&%cﬁquq} ztfecgcrrlybed

recombinant culture such as N- or C-terminal fusions or by the
use of agents known in the art for their usefulness in

20 cross-linking proteins through reactive side groups. Preferred
derivatization sites with cross-linking agents are at free amino
groups, carbohydrate moieties, and cysteine residues.

Fusion polypeptides between the receptor homologs and other
homologous or heterologous proteins are also provided.

25 Homologous polypeptides may be fusions between different
receptors, resulting in, for instance, a hybrid protein
exhibiting binding speci;‘k‘icity for multiple different OX2 related
ligands, or a receptor which may have broadened or weakened
specificity of substrate'effect. lLikewise, heterologous fusions

30 may be constructed which would exhibit a combination of
properties or activities of the derivative proteins. Typical
examples are fusions of a reporter polypeptide, e.g., luciferase,
with a segment or domain of a receptor, e.g., a ligand-binding
segment, so that the présence or location of a desired ligand may

35 be easily determined. See, e.g., Dull, et al., U.S. Patent No.
4,859,608, which is heréby incorporated herein by reference.
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35 deri sairanes anti apdealyhggtbapstoandi hogethesiuhdsr anRFMPREITE
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ar gi ni ngolAmgrageowpthano appreptedter BRARRE FRBURNCA - al kyl - noi et i es,
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In particular, ¢ tion altérations are included, e.(gq., by
nodiByi mpvehdeghy shepigeilén padiéird BY Bhﬁﬁ?%@bfg%’edn'dﬁf]h%m??%ht hesi s

and progassiingla®ion) by ther apageesai oy renepsl dhrdtihad adiepieserred
eSS B Shena P GSPOE, 10 Ll wpeatifl &9

pr ocessigihsphate graupsl.i adnl8ogeyenbytinenhs entyerdsedialcais d‘t’H’Jﬂ be
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20 affinity ligands.

Fusion proteins will typically be made by either recombinant
nucleic acid methods or by synthetic polypeptide methods.
Techniques for nucleic acid manipulation and expression are
described generally, for example, in Sambrook, et al. (1989)

35 Molecular Clonina: A Labpratorv Manual (2d ed.), Vols. 1-3, Cold
Spring Harbor Laboratory, and Ausubel, et al. (eds. 1987 and
periodic supplements) current Protocols in Molecular Biology,
Greene/Wiley, New York, wﬁich are each incorporated herein by
reference. Techniques for synthesis of polypeptides are

30 described, for example, in Merrifield {1963) J. AmerI. Chem, Soc.
85:2149-2156; Merrifield (1986) Science 232:341-347; and

Atherton, et al. (1989) S_Qlig Phase Peptide Svnthesis: A
Practical Approach, IRL Press, Oxford; each of which is

incorporated herein by reference. See also Dawson, et al. (19%4)
35 Sciepce 266:776-779 for methods to make larger polypeptides.
This invention also contemplates the use of derivatives of
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an appropri ate pri mer
Sequencefluorescent mo:.ety for usre x.n dlagnostlc assays

20 A combination, e.g., including an OX2RH, of this invention
can be used as an immunogen for the production of antisera or
antibodies specific, e.g., capable of distinguishing between
other OX2 receptor homolags, or for desired combination
specificity. The OX2RHs%can be used to screen monoclonal

25 antibodies or antigen-biﬂding fragments prepared by immunization
with various forms of imﬁure preparations containing the protein.
In particular, the term ﬁantibodies" also encompasses antigen
binding fragments of natdral antibodies, e.g., Fab, Fab2, Fv,

_ etc. The purified OX2RH can also be used as a reagent to detect

30 antibodies generated in response to the presence of elevated
levels of expression, or immunological disorders which lead to
antibody production to the endogenous receptor homolog.
Additionally, OX2RH fragments may alsc serve as immunogens to
produce the antibodies of the present invention, as described

35 immediately below. For example, this invention contemplates
antibodies having binding affinity to or being raised against the
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affect signaling or enzymatic function. |
20 This invention alsoc contemplates the use of competitive drug

screening assays, e.g., where neutralizing antibodies to the
receptor complexes or fragments compete with a test compound for
binding to a ligand or other antibody. In this manner, the
neutralizing antibodies ¢r fragments can be used to detect the

25 presence of a polypeptldé which shares one or more binding sites
to a receptor and can alBo be used to occupy binding sites on a
receptor that might otherw1se bind a ligand.

v. Making Nucleic Acids and Protein

30 DNA which encodes the protein or fragments thereof can be
obtained by chemical synthesis, screening cDNA libraries, or by
screening genomic libraries prepared from a wide variety of cell
lines or tissue samples. Natural sequences can be isolated using
standard methods and the segquences provided herein, e.g., in

35 Tables 1-3. Reverse translation sequences are provided in Table
4. Other species counterparts can be identified by hybridization
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20 constructs containing the desired receptor homolog gene or its
fragments, usually operably linked to suitable genetic control
elements that are recognized in a suitable host cell. These
control elements are cap#ble of effecting expression within a
suitable host. The multiple genes may be coordinately expressed,

25 and may be on a polycist#onic message. The specific type of
contrcl elements necessa#y to effect expression will depend upon
the eventual host cell u$ed. Generally, the genetic control
elements can include a prokaryotic promoter system or a
eukaryotic promoter expréssion control system, and typically

30 include a transcriptional promoter, an optional operator to
control the onset of transcription, transcription enhancers to
elevate the level of mRNA expression, a sequence that encodes a
suitable ribosome binding site, and sequences that terminate
transcription and translation. Expression vectors also usually

35 contain an origin of rep;ication that allows the vector to

replicate independently of the host cell.
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Vectors, as used harein, comprise plasmids, viruses,
bacteriophage, 1ntegratable DNA fragments, and other vehicles
which enable the 1ntegratlon of DNA fragments into the genome of
the host. Expression véctors are specialized vectors which

25 contain genetic control’'elements that effect expression of
operably linked genes. Plasmids are the most commonly used form
of vector but all other forms of vectors which serve an
equivalent function andfwhich are, or become, known in the art
are suitable for use herein. See, e.g., Pouwels, et al. {1985

30 and Supplements) Cloning Vectors: A Laboratorv Manual, Elsevier,
N.Y., and Rodriguez, et al. (eds. 1288) Yectors: A Syrvey of
Molecular Clopning Vectors and Thelir Usges, Buttersworth, Boston,

which are incorporated herein by reference.
Transformed cells are cells, preferably mammalian, that have

35 been transformed or transfected with vectors constructed using
recombinant DNA technlques Transformed host cells usually
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20 operator sequences that in turn control expression.
Suitable host cells include prokaryotes, lower eukaryo*t:es,
and higher eukaryotes. Prokaryotes include both gram neq-;atlve
coli and B. subtilis.

t ot al

and gram positive organisms, e.g., E.
Lower eukaryotes include yeasts, e.g., S.
25 and species of the genus$ Dictyostelium. Higher eukaryotes

include established tissue culture cell lines from animal cells,
insect cells, and birds, and

rimates, and rodents.

cerevisiae and Pichia,

both of non-mammalian origin, e.g..

of mammalian origin, e.g., human, p - ' )
Prokaryotic host-vector systems include a wide variety o

i i i ill
30 vectors for many different species. E. coli and its vectors Ww

be described, but equiwvalent vectors and hosts can genera.?ly be
substituted. A representative vector for amplifying DNA 1s
pBR322 or many of its derivatives. Vectors that can be used to
express the receptor homolog or its fragments include, but are
35 not limited to, such vectors as those containing the lac promoter
(pUC-series}; trp promc;ter (pBR322-trp); 1pP promoter (the
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vectors which serve an equival ent function and which are, or becone, known
in the art are suitable for use herein. See, e.g., Pouwels, et al. (1985

30 and Suppl . | &, sY.:, o2NdyBedd guez, et

al . (edsp?ﬂ%%%{%f;')c’t (c)irag@c%g?\é :%P@uipgr%%%\ggﬁép\?%symﬁ er yworétg Eost on,

whi ch argrometerorsudy aemias PIRG enc SeeTBIRSHoSme8tcaills (dP88Lel | s,

prefer ab‘ﬁ@%&@iar@%é{&ts e84 oA P R d=3) S freip*ed 1@[:#. r angsf ected with
rq

a)s
vectors corstructed using reconbinant DNA tecghni gues.,

cel |'s usirRteeXVerd RIOEHF D+ FNIE

desi ed os«aﬁf rldmigugz azmapDehhamdt) and

mani pulatirng 1ts , do_.not ed.tqQ ress _aSUj . proteins. This
i nvent i SR FLRTTERT nt‘%?ﬁﬁoé't’e;&ta@ﬁelfr ﬁ')r?o %%r'arr?gJ orzsr?el% %gﬁlch ?trsl a nutrient
medi um imesrperatdd ierdime By praflegienset.o accunul ate. The proteins can be
recovered, elifglr dLRMIOEEUId e Yeadth GId Bitdybsranaen, wagmehe

cul ture nedi of ~ purposes o S Invention, nucleic acid segue{%ces are
oper abl ytamkEormek Wi e \OXARH (SABIETSPaldoRtadrdfgd Ve tREEh ot hEr ®°5%0 For

exanpl e,5 {071 SudY SBHISANE ¢ HosTE ALty Hadadels iyeasner Shicybhrokgdeso a
pol ypeptide 1f |t is expr

f essed as r epr.otei.n. or Lti G L.n
di rect i rieREPEL P pepth d‘éle]tslo%t%éj‘se?elq% rémpgﬁgyorlc’?%rsggkggpgﬁegf t he
pol ypepttiieugh mamymiteier stopsirabland ispeati eso a& ec @diseg ayaguande -i f Ypast
controls the 15 transcri.pti .Qf,. t aRtrden ¥iilgRasquB1Ris’dbRgtREL €
is oper%BfyPIY ntk}@ﬁl‘?%f ccoog}%nlgsftéequgggleéh?’f p%at s poézgtioned to ger L[
trans| atimvegtisting ytymoer ablseldatdan genty GoMIOFESEs. RNG PREPE Bﬁg}j e
frang, ' L Bl RFRMS , SUsll @2 quepReesTor geaaslateonot
con%gu%%?%ﬁ#?ﬂﬁ%@@u‘{b %ﬁnﬁ %i nd to 20 oqperator, gﬁguences‘th%tl pn turn
control taprimation, Re}vadenHalicte| 120G (HARFSTIPHREPY SEERIPAGRER -
eukar yot £ t a9\ &oies s ik areticds fiyrokasast dndlmdeudechothngtatuhéyat i ve
E coli SPgmgteEé‘ bésl lfl.l-sphgsnp cggrlaync]eor%sclet e YIS Paribul other
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20 the alcohol dehydrogenasé 2 promoter or metallothionine promoter.
Suitable vectors include derivatives of the following types:
self-replicating low copy number (such as the YRp-series),
self-replicating high copy number (such as the YEp-series);

integrating types (such as the YIp-series), or mini~chromosomes

NP !

25 {(such as the YCp-series).

| Higher eukaryotic tissue culture cells are normally the
preferred host cells for expression of functionally active OX2RH
proteins. In principle, ‘many higher eukaryotic tissue culture
cell lines are workable, ‘e.g., insect baculovirus expression

30 systems, whether from an ' invertebrate or vertebrate source.
However, mammalian cells are preferred. Transformation or
transfection and propagation of such cells has become a routine
procedure. Examples of ﬁseful cell lines include Hela cells,
Chinese hamster ovary (CHO) cell lines, baby rat kidney (BRK)

35 cell lines, insect cell lines, bird cell lines, and monkey (COS)
cell lines. Expression vectors for such cell lines usually
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Lower eukaryotes include yeasts, e.g., S. cerevisiae and Pichia, 25080V 2003
speci es of the genus Di ctyosteiium Hi gher eukaryotes include established

tissue cUvblhoda lines fromaniml cells, both of non-ngﬁ&hdﬁgﬁgrlgln

e.g., insect cel s and birds, and of mammalian origin

pri mates, and rodents. Pr okaryoti c host - ector systens I nclude a w de
variety of 30 vectors for many di f f er erk? species. E. coli and its vectors
will be described, but equival ent vectors and hosts can general |y be
subst i t uirdiuderapr eségint Piereptioat ion, APIIRIERE DNA FERHEEER or nany

of 11s dehi¥ahtysa- sYRE! ORRAI S8l 16Ns Pe iSOl IQendiii¥t CO LIt dSRB! Of

honol og Or ragnent $ 1 nclud but are 35 not limted to q? vectors

as thoseP@eHPG?ﬁYﬁgt#ﬁé FhEeprﬁﬂ%t%rtITEEEFIEQ%QQﬁﬁerT*??EﬁQﬂnﬁ
(pBR322- theke vOBLOBESMALEH ﬁs@elﬂy&maﬁms 34D P 78D AFerEd RCT/ US00 / 12998

I N- P S
Bt acSerl eséé}flg‘eg %’Bogg{}g g{mbf %%{'? g%re%%%%f%ecﬁﬁg?@r npl oyi ng 2
Lanbda- virﬁseslaor reﬂdovip@sd&rcammWIhgwmﬁam&terSrdakkﬂﬁﬁs e FrviEB M,
(eds. Rog HugéugegsDEQh§Egﬁ)a eé?%ifhé {ge Wi KNP L rvaldh i

205- 236, I ncor porate elrn ence. Lower eukar ot es,
e.g., yewsrssandr Dtb,’t?@ggelquuﬁ!my %%Prﬁ%nfeﬁﬂb‘-r‘fﬁacﬁmﬂ’]l@(

oo Eteﬁ' ni egg¥t8§£gg§cg§§eoegzinégu@§pp&mi O\I/ztsrfn,eﬁ% m&alfadﬂm?,z teeﬁ a}mef
s S S v Wi |
| owe? euﬁ%@%{ Mﬂ% g %k#gsf}%?r hPHE D iqug& arseeeal SO [BHdd Y et

avai |l abl g1.Yeas87) vgelQrSitypsedl2y andsa smacﬂommmolvamrsxmh ish PAC
(unless ? the P? tggpatlng type) a selection gene, a pronoter, DNA
5

encodi ng e e honol og:or its fragments, and sequences for
transl ation E‘ernsaa:nrﬁmd p@bi}a@léﬁyﬂaﬂl %ﬂmeawnfﬁlf%}?%dﬁ‘bﬁ”d?ﬁ't i IRERT on.

Sui t abl  Crexa ﬁé%?&ﬁ%&%ﬁ&%ﬁ@é@é Ansd O&Hhﬁi lédﬂdl\éﬂ:s ot er s
as 3- OSp cerate kinase and:vari ous ot ol vyt ene

pro er@a‘éurgueﬁ ﬁﬁgﬁétﬁﬂepﬁ?‘é%’f— e‘F%V%Jserz %%Cﬁrﬂﬁ/ ‘J‘E’Z’%g%%g%”es F°
pronot er 051 FRA & b@bﬁh.&@' neTRs o @bﬂtic@é:)lafs wedored iprlamealeri vati ves
of the follown

i |
YRp- ser i 88Fretd Pf ﬁhFcQ@#H ée %%C%%B§ %Uﬁ%ggn%§ﬂﬂﬁyggr Su%éb seﬁﬁgs)

|ntegratslget¢aﬁsbéspcbdastéhewr%m schigs)degreanaf -atawraofEPm 25 (such
as the Ygﬁpi Eﬁgf)rules, e.g., ven-Heijne (1986) Nucleic Acids Research
20 14:4683-4690, and Nielsen, et al. (1997) Protein Epg, 10:1-12.
And the precise amino acid composition of the signal peptide
often does not appear to be critical to its function, e.g.,
Randall, et al. (1989) Sgience 243:1156-115%; Kaiser, et al.
(1987) Science 235:312-317. The mature proteins of the invention
25 can be readily determined using standard methods.

It will often be desired to express these polypeptides in a
system which provides a §pecific or defined glycosylation
pattern. In this case, the usual pattern will be that provided
naturally by the expression system. However, the pattern will be

30 modifiable by exposing the polypeptide, e.g., an unglycosylated
form, to appropriate glycosylating proteins introduced into a
heterologous expression system. For example, the OX2RH gene may
be co-transformed with one or more genes encoding mammalian or
other glycosylating enzyﬁes. Using this approach, certain

35 mammalian glycosylation patterns will be achievable in prokaryote
or other cells. Expression in prokaryote cells will typically
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20 process, or a dicyclohexylcarbodiimide (DCCD)/addltlve process
can be used. Solid phase and solution phase syntheses are both
applicable to the foregoing processes. Similar techniques can be
used with partial OX2ZRH segquences.

The OX2RH proteins, fragments, or derivatives are suitably

25 prepared in accordance wﬂth the above processes as typically
employed in peptide synthesis, generally either by a so~called
stepwise process which cdmprises condensing an amino acid to the
terminal amino acid, one by one in seguence, or by coupling
peptide fragments to the terminal amino acid. BAmino groups that

30 are not being used in the coupling reaction typically must be
protected to prevent coupling at an incorrect location.

If a solid phase synthesis is adopted, the C-terminal amino
acid is bound to an insoluble carrier or support through its
carboxyl group. The inso¢luble carrier should have a binding

35 capability to a reactive carboxyl group, e.g., halomethyl resins,
such as chloromethyl res;n or bromomethyl resin, hydroxymethyl
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20 carried cut by first linking the antibodies to a solid support
and then contacting the linked antibodies with solubilized
lysates of appropriate cells, lysates of other cells expressing
the OX2RH, or lysates or supernatants of cells producing the
protein as a result of DNA techniques, see below.
25 Generally, the purified protein will be at least about 40%
pure, ordinarily at least about 50% pure, usually at least about
60% pure, typically at least about 70% pure, more typically at
least about 80% pure, preferable at least about 90% pure and more
preferably at least about 95% pure, and in particular
30 embodiments, 97%-99% or more. Purity will usually be on a weight
basis, but can also be on a molar basis. Different assays will
be applied as appropriate. Individual proteins may be purified
and thereafter combined.

35 VI. Antibodies
Antibodies can be raised to the various mammalian, e.g.,
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The antibodies, including antigen binding fragments, of this
invention can have significant diagnostic or therapeutic value.
They can be potent antagonists that bind to a receptor homolog
and inhibit binding to ligand or inhibit the ability of the
receptor homolog to elicit a bioclogical response, €.9.. act on

25 jits substrate. They also can be useful as non-neutralizing
antibodies and can be coupled to toxins or radionuclides to bind
OX2RH producing cells. Further, these antibodies can be
conjugated to drugs or other therapeutic agents, either directly
or indirectly, e.g., by means of a linker.

30 The antibodies of this invention can also be useful in
diagnostic applications. As capture or non-neutralizing
antibodies, they might bind to the OX2RH without inhibiting
ligand or substrate binding. As neutralizing antibodies, they
can be useful in competitive binding assays. They will also be

35 wuseful in detecting or gquantifying ligand. They may be used as
reagents for Western blot analysis, or for immunoprecipitation or
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20 In some instances, it is desirable to prepare moncclonal

antibodies from various mammalian hosts, such as mice, rodents,
primates, humans, etc. See, e.g., Stites, et al. (eds.) Basic
apd Clinical Immunologv (4th ed.), Lange Medical Publications,

Los Altos, CA, and references cited therein; Harlow and Lane

25 (1988) Antibodies: A Laboratorv Mapual, CSH Press; Goding (19¢
Monoclonal Antibodies: Principles and Practice (2d ed.) Academic
Press, New York; and particularly Kohler and Milstein (1975)
Nature 256:495-497, each of these references is incorporated
herein by reference. Briefly, an immunogen is injected into an

30 animal to induce an immune response. The animal is then
sacrificed and cells taken from its spleen, which are fused with
myeloma cells to produce a hybridoma. The population of
hybridomas is then screened to isolate an individual clone which
secretes an antibody which binds to the immunogen.

35 Other suitable techniques involve in vitro exposure of
lymphocytes to the antigenic polypeptides or alternatively to
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4,277,437; 4,275,149; and 4,366,241.
The antibodies of this invention can also be used for
20 affinity chromatography in isolating the OX2RH proteins or
peptides. Columns can be prepared where the antibodies are
linked to a solid support, e.g., particles, such as agarose,
Sephadex, or the like, where a cell lysate may be passed through
the column, the column washed, followed by increasing
25 concentrations of a mild denaturant, whereby the purified protein
will be released. Alternatively, the protein may be used to
purify antibody. Appropriate cross absorptions or depletions may
be applied. )
The antibodies may also be used to screen expression
30 libraries for particular expression products. Usually the
antibodies used in such a procedure will be labeled with a moiety
allowing easy detection of presence of antigen by antibody
binding.
Antibodies raised against an OX2RH will also be used to
35 raise anti-idiotypic antibodies. These will be useful in
detecting or diagnosing various immunological conditions related
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in deteprphgine diggnosf nFEQaFPolNQ: | IbifPJcaa‘Pe%o"?‘l%Iﬂ?%?Eu?%cli T MD
00770045838 Qyamp®y, Zpgéomﬁ)géﬁ}@@ét?@% may be produced in a mammalian

cell line. An appropriate host, e.g., an inbred strain of mice
such as Balb/c, is immunized with the selected protein, typically

20 using a standard adjuvant, such as Freund's adjuvant, and a
standard mouse immunization protocol (see Harlow and Lane,
supra). Alternatively, a synthetic peptide derived from the
sequences disclosed herein and conjugated to a carrier protein
can be used an immunogen. Polyclonal sera are collected and

25 titered against the immunogen protein in an immunoassay, €.9., @
solid phase immunocassay with the immunogen immobilized on a soliu
support. Polyclonal antisera with a titer of 104 or greater are
selected and tested for their cross reactivity against other Ig
superfamily receptor members using a competitive binding

30 immunoassay such as the one described in Harlow and Lane, supra,
at pages 570-573. Preferably at least two receptor family
members are used in this determination. These receptor family
members can be produced as recombinant proteins and isclated
using standard molecular biology and protein chemistry techniques

35 as described herein.

Immunoassays in the competitive binding format can be used



to expression of the protein or cells which.express the protein. The als?
w Il be useful as agonists or antagonists of the |I|igand, which may NOV 2003
conpetitiWe00{1045i t ors or substitutes for naturally occur PCRYSPHHIRs. 5 A
receptor honol og protein that specifically binds to or that is

specifically i munoreactive with an anté®ody generated against a defined

| mmunogen, such as an i mmunogen consi sting of the am no acid sequence, of

SEQ I D NO i i 1det HaFieradnakions . i mRanoassayle Thehe nPERbasSay
typi cal :\gﬂlségse a&p%s?ls?ﬁr?ﬁblﬁ o

ant i ser.um which - [;ai . 0.pré®eins
protei n of SEDIDNG 2 canThes %mqbé'grlﬁﬁ'ndi Losg gg?ég %gﬁﬁc{ﬁg | ow
Crossr ea&i#&@ t% agad NSdsaPidiRipdte super ftaei byndepgpesr thenpek$5€E2 gt0

NK&D, pre eyacry_ fromthe sane sI%eeciagg_,li%gdOgnxhguggoeéopﬁdseamsvtd:y S

r enoved ﬂheiﬂmﬁ‘g}ﬁ Prtor to dsein the imunoassay. .15 I& order to
produce adttpses avith tise bimdimg rofurtdes sayl sefe LBr &PEi hmmébb 1z SEQéI D
NO 2, is isolated as descri EidteinEQl @xanpeecenecanbsanescpi¥ieln
may be rii’%?i%’erﬂ tH %o%ﬁ%#.iﬁiﬁcfﬁdﬁeﬁf An apglrpopri aﬁg Eost, e.g., an

i nbred stsni thefabove pmekding BalFiculatedmisizdd SPPRRe sel ect ed

prot ei n,?%%%iﬁ%ugngp U Sk 1St AEKtkal dviadi Wesat thanc O&s cEoeangastaditivant ,

and a s nouse 1 mmuni zati on, protopcql (s rl d n 18dpra).
Al t er natwithyeaah sght He iE:r‘?)"e‘f)’t’f‘%lg"Eﬁetﬁcgeag’%vﬁeo%%tehl_%elgeg&%gnggg g?gil 8sed
helreliqn a{aﬁecg%ggaggglc:fdlgq@ gzgttmﬁii@s @t theraremovesedraR ChRURBERR!

Pol ycl onal "sera are col |l ected and. 25 titer | ;iR d regas.protein
in an i mﬁé§§§ay¥3ye?ﬁm‘}n%ab§%¥?ﬁl%%a"ssleér?ﬁ&r%n?g?gz}? lv:\LA?Stm dt E‘gﬂ_

f h | gen
| mobi | z6d onne SehinoaBEppbet. aF0l 5ot Lrdl ARk A5 (1 Har 1 104 or

greater are selected.and te 8ld Jd0SS HerhGibomd Loagampair SoBher
g supeFPERPEY R&?eg%anﬁé Iérﬁ‘gn%%%%@a conpetitive bindi ng 3@ i TMKaoassay
such as kkecadepteseinbed the HAFRGRPFFR B ,lr’suiﬁ‘ag," at pages 570-573.

Pr ef gr abl %o%teiherﬁ%t skWo1herept 9y . f am | yrdewentie e lar ehisedompariisen, the
det et i nEt Pon. ése receptor fam|l

reconbi n&wo proteins ang P§6Pa?§ﬁay%§i%€n€te%§d aralgb% g:ﬂ%r%?atmg:d
protein chemss &mb%ﬁl&nbguesmsﬁraseﬂnsmmmemi#ﬂhq%rﬁ&%s%i *n the
O koot 1 chi BEbi§EabEoUFRY St 2001 g0l 1) tetamsrc
protein 16f t3EQanduND of the BeconAoBFPFRER FRTALEH | 1P sfF&psoﬁi‘. rot el ns
20 the amount of the protein of the selected protein or protélés
that is required, then the second protein is said to specifically
bind to an antibody generated to the immunogen. .
It is understood that these OX2 receptor homolog protelns
are members of a family of homologous proteins that comprise at
" 25 least 6 so far identified genes. For a particular gene prod?ct,
such as the O0XZRH1l, the term refers not only to the amino acid
sequences disclosed herein, but also to other proteins that are
allelic, non-allelic, or species variants. It is also understood
that the terms include nonnatural mutations introduced by
30 deliberate mutation using conventional recombinant tech?ology
such as single site mutation, or by excising short se?tlons of
DNA encoding the respective proteins, or by substitutlng nef
amino acids, or adding new amino acids. Such minor alterations
typically will substantially maintain the immunoidentity of the
35 original molecule and/or its biological activity. Thus, these.
alterations include proteins that are specifically immunoreactive
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conventional reconbinant technology such as single site nmutation, or by
exci si ngrshor tkises tdrehspueint il iencodi ng the respective proteins, or by

substitutin e ani no i ds . [ 4 If¢TmsSaEh tiienor
al t érat i onsg Q?f\#ll C‘Etr@rﬁaﬁf %%%ug{régﬁég}ﬁy%ﬁﬁé?%ﬁe - mrunoi d &t Ly ah
the 35 ordgppwdr rnlles ol end/esy oift $M6iSoliEFied&s OFc BEG Pﬁ'?tﬁ'ﬁt}g?r? ese
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N2998 wi th a desi gnat.ed nat ural GRur FbRg
OX2RH priot eipplifgd toiFIRATELNT Eroc?p@rlﬂdg@goiact%ﬁ%lgﬁg’t'e%ég"brl(])'txglans can be
det er m nggl c DY, LU HSS| NEBdvEr I aletiiodsn ceh aaysoraFAngt @ seays haye RRg"
measuring 108 PRIl SISy & L PP REeRAng of tens of

20 eveloped 1
thousands of compounds per year. See, €.g., & BIOMEK automated

workstation, Beckman Instruments, Palo Alto, California, and
Fodor, et al. (1991) Science 251:767-773, which is incorporated
herein by reference. The latter describes means for testing
25 binding by a plurality of defined polymers synthesized on a soliA
substrate. The development of suitable assays to screen for a
ligand or agonist/antagonist homologous proteins can be greatly
facilitated by the availability of large amounts of purified,
soluble receptors in an active state such as is provided by this
30 invention. '
purified OX2RH can be coated directly onto plates for use 1in
the aforementioned ligand screening techniques. However,
non-neutralizing antibodies to these proteins can be used as
capture antibodies to immobilize the respective receptor homolog
35 on the solid phase, useful, e.g., in diagnostic uses.
This invention also contemplates use of OX2RH, fragments
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By aligning a protein optimally with the protein of the receptor nol ogs
and by using the 10 conventional immnoggsays described herein to determ ne
I mmunoi dentity, one can determ ne the protein conpositions of the
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assays tehbehceRcoFRizes |QRPRF dhadtiiieR Y antt RSy hdrsCITa0s  hr ot ei ns

can be greabdirsf ath | thatetbdyot hremtviadd abidultd bef 4 aegepdoouogodbg or

purified, Soluble receptors in an.actjve ch i r.QVvi Ry this
30 i%en@?Bh‘?ogﬁT i 97 P FRTASH cf)%a%o&aefneeds%lqse(ﬁ'y wc??\ltig %ls;htag\siyggg use in
t he af orpyppaidDrsedion garwbescr eeni ng t echni ques. However, non-neutralizing
antibodies to,t ej st Radre o ff ©X2RH
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i rmobi lize the Ive Teceptor 5 on.the solid phase, useful,
e.g., inidi ageample weekd OyRicahhemomrridesd dah &CE® rof "GX2RH,

fragment §i%&80620%@13&9,5N@&ﬁ@@%n&@/ﬁm@%&ﬁmmﬁpmms a and
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addi ti onghkytigat EbREESS, 2wl N imédres nfd e cdpes atng & hien bonpet Jrem it¥e8 t he
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ei ther apXOXEREhpEDE| teshrsampike s eFOMPaTimen i pihaining reagents, and
instructions, will normally be provided. Appropriate nucleic

20 acid or protein containing kits are also provided.

Antibodies, including antigen binding fragments, specific
for mammalian OX2RH or a peptide fragment, or receptor homolog
fragments are useful in diagnostic applications to detect the
presence of elevated levels of homcolog and/or its fragments.

25 ﬁiagnostic assays may be homogeneous {(without a separation step
between free reagent and antibody-antigen complex) or
heterogeneous (with a separation step). Various commercial
assays exist, such as radioimmunoassay (RIA), enzyme-linked
immunosorbent assay (ELISA), enzyme immunoassay (EIA),

3¢ enzyme-multiplied immunoassay technique (EMIT), substrate-labeled
fluorescent immunoassay (SLFIA) and the like. For example,
unlabeled antibodies can be employed by using a second antibody
which is labeled and which recognizes the antibody to a receptor
homoclog or to a particular fragment thereof. These assays have

35 also been extensively discussed in the literature. See, e.4g.,
Harlow and Lane (1988) Antibodies: A Laboratory Mznual, CSH., and




whi ch recogni zes one or the other. Typically, recognition reagents, GS‘NW?UBH
case of peptide, would be a receptor honolog or 10 anti body, or in the”case
of a genewodgmdds, woul d usually be a hybridizati on probe.pcrrpsmheysed kit
for determning the concentration of OX2RH in a sanple would typically
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in kits, o optrnrze the sen Vit f_the assay. FEor t
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where the reagents may be reconstituted ln an aqueous medium
20 having appropriate concentrations for performing the assay.

The aforementioned constituents of the diagnostic assays may
be used without modification or may be modified in a variety of
ways. For example, labeling may be achieved by covalently or
non-covalently joining a moiety which directly or indirectly

25 provides a detectable signal. In many of these assays, a test
compound, receptor homolog, or antibodies thereto can be labelea
either directly or indirectly. Possibilities for direct labeling
include label groups: radiolabels such as 1251, enzymes (U.S.
pPat. No. 3,645,090) such as peroxidase and alkaline phosphatase,

30 and fluorescent labels (U.S. Pat. No. 3,940,475) capable of
monitoring the change in fluorescence intensity, wavelength
shift, or fluorescence polarization. Both of the patents are
incorporated herein by reference. Possibilities for indirect
labeling include biotinylation of one constituent followed by

35 binding to avidin coupled to one of the above label groups.

There are alsc numerous methods of separating the bound from



10 protocol, and the label, either |abeled or unlabel ed antibody, or 035NOV 2003
| abel ed ligand is provided. This is usually in conjunction with other

addi ti vesWO90@W48s buffers, stabilizers, materials necessBEYUSBHI299§nal
production such as substrates for enzynes, and the like. Preferably, the

kit will also contain instructions 15 fé® proper use and di sposal of the
contents after use. Typically the kit has conpartnents for each useful
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reagents. sira
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can be |atteltealy eiatemicil cotRl i, pary BAPLYN-#BLEFBr | i R8s Tor direct
| abel i ng. '@%&%% AP el 1905 tHeaPirekabelta tsunhosanp Blodphayhbgen U, S.
Pat. No. Q% 645,090
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pol ari zation. Both of, the nts ' t i Bn by efBh EGEOSE.
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const i t upmdlddd,| omirhdayt 35m0i trati et dheyifdueresGeRedapsiBALY of t heagg?ve
| abel groups. . .T - @Igﬁ{ Hods oh sepalali ag ahe bd from
0 5 Nov %W%%@@%P /USd(%i(;%/é% 8 the free Iti.%ggg,mg netic
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can (e i 'éigeg?ﬁary@{a,&th% d@idi itesd fiel oBed Py .wiiohi Ag658ufT8b| 8ach
mat rices 1 nclude p '

astic such an .ELL SA pl filters, and beads.
Met hods ©f wWhi@RobS| 1-&??1’@“?%‘“?‘2?&)5%’1 r‘f’é'rmr}%g%tr%{‘geé mat ri x i ncl ude,
wi thout |ini¢Réi matheisetsr allhekimn puots igs tore fnagEmepit Sa teayRaHEaYS
anti body, chem cal coupl i | otin-auidi B, Ehe haskratapei andt dos
appr oachlﬁ%ﬁ?vlégv?hgeg?e |p?'§ aﬁl%rf_o#ébﬁégfodn/ anti gen cgrrgh%gpgsany of
several fethpdquinel detaijledodtsenssion mprero Mgy Oin tBEghRFE“s8Vent “such

as %’d yfe%ﬂ%f@% 01,¥Cak e 05 £ 8a S8l fat &3 h ASoYITYoUPss Wiftaee. tBrhughstheabl e
>eP atluse S% Qgggggiimide or active esters to form peptide bonds, the
formation of thicethers by reaction of a mercapto group with an
activated halogen such as chloroacetyl, or an activated clefin
such as maleimide, for linkage, or the like. Fusion proteins
55 will also find use in these applications.
Another diagnostic aspect of this invention involves use of
oligonucleotide or polynuclectide seguences taken from the
sequence of a receptor homolog. These sequences can be used asl
probes for detecting levels of the respective receptor homolog 1n
30 patients suspected of having an immunological disorder. The
preparation of both RNA and DNA nucleotide sequences, the
labeling of the sequences, and the preferred size of the
sequences has received ample description and discussion in the
literature. Normally an oligonucleotide probe should have at
35 least about 14 nucleotides, usually at least about 18
nucleotides, and the polynucleotide probes may be up to several
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bound to the dupl ex c?n be detected. The use of probes to the
reactio

20 Diagnostic kits which also test for the qualitative or
quantitative presence of other markers are also contemplated.
Diagnosis or prognosis may depend on the combination of multiple
indications used as markers. Thus, kits may test for
combinations of markers. See, e.g., Viallet, et al. (1989)

25 Progress in Growth Factor Res, 1:89-97.

VIII. Therapeutic Utility
This invention provides reagents with significant
therapeutic value. See, e.g., Levitzki (1996) Curx, Opin. Cell
30 Biocl. 8:239-244. The receptor homologs (naturally occurring or
recombinant), fragments thereof, mutein receptors, and
antibodies, along with compounds identified as having binding
affinity to the receptor homologs or antibodies, should be useful
in the treatment of conditions wherein modulation of function of
35 myeloid lineage cells particularly is desirable. Such
abnormality will typically be manifested by immunological
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tissue; pancreas; gastrointestinal tissue; thyroid tissue; muscle
20 tissue; or skin or collagenous tissue. Certain embodiments
include where the animal 1is experiencing signs or symptoms of
autoimmunity; an inflammatory condition; tissue specific
autoimmunity; degenerative autoimmunity; rheumatoid arthritis;
atherosclerosis; multiple sclerosis; vasculitides; delayed
25 hypersensitivities; skin grafting; a transplant; spinal injury:
stroke; neurodegeneration; or ischemia. The administering agent
may be in combination with: an anti-inflammatory cytokine agonist
or antagonist; an analgesic; an anti-inflammatory agent; or a
steroid. |
30 By contrast, 1n cases where leukocytes, including
macrophage/myeloid lineage cells, expressing the OX2R are
involved in processes of immunization and vaccination, repair
mechanisms, limiting pathologies, or controlling infection,
particularly of pacterial infections, it may be desirable to
35 enhance the function of these cells. This may be achieved
therapeutically by appropriate stimulation of an OX2R, such that
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backbone human IgG-fusion protein. The degree of diSease
20 acceleration was comparable to that seen in mice in which a
ligand for OX2R, namely OX2, had been inactivated by gene
targeting.
Alternatively, if the various OXZR molecules described
herein have activating vs. inhibitory function, specific
25 activation of the OX2R that induces cellular activation may be
appropriate. This may be achieved, e.g., by the use of specific
antibody with agonistic activities of a given OX2R. In various
embodiments, the method is applied where the animal experiences
signs or symptoms of wound healing or clot formation in which
30 enhanced macrophage activation may be desirable, or where an
animal experiences a bacterial infection where enhanced
phagocytic activity by granulocytes and/or macrophages is
desirable. The administering will often be in combination with:
an angiogenic factor; a growth factor, including FGF or PDGF; an

35 antibiotic; or a clotting factor.



backbone human I gG fusion protein. The degree of disease 20 acceleratqgﬂgvgmm
was conparable to that seen in mce in which a ligand for OX2R

OX2, had WO/ 70M&ct i vated by gene targeting. Alternativel ycmjsobﬂi@gyarl ous
OX2R nol ecul es described herein have activating vs. inhibitory function,
specific 25 activation of the OX2R that7fnduces cellular activation may be
appropriate. This may be achieved, e.g., by the use of specific antibody

with aggni st C‘n 8—;[1! vidd %fchogséﬁ ﬁ\é%sOX%BometVBE-' QﬂﬁagSfﬁ?Q@ Hﬁﬁ'iﬁodi@g

nmet hod i wher e experrences g tons of wound
heal i ng tmemun, fogr reatti idrpdieswdagh bsop@ﬁhém@édaﬁﬁc Bﬁﬁa@@%ﬁ%?‘v‘ﬁfﬁ‘an’:ﬂaﬁ be

desi rabl}:fa QUn e erg¥e ﬁé}id@itseé%%r beneesnanBacksti sherapeationusberntth
enhance (f gocytic activi anul ocytes_and/ or Eagag&?ages i's

desi r ablasd Iﬂ#?ﬁﬂ%n%ﬁ%ﬁ%ﬁl ﬁﬁ ie ﬁveﬁ Be i ANCERABVRAHT
angi Qgerﬁkfaﬁﬂ‘d&fm@mrypvﬁdtép&%tﬂre, clamreliedisng rFEEL 0enPPGFalang36i th

anti biotic a ttln actor. 2003 _WO_00 PCT{ 12998

77 Recorﬂﬂﬁfﬁirﬁlq%&ag‘t u@uﬁs 5%536‘% LEFTSr 2Rft gﬁghgggégnt i bog?g?

t her et o,coub iarati dwodd esama:na tm:qawher,u edgand fiilérradni andt pladedointopati ent .
These reagents f%:%é)%ﬂgj bilid g%%ﬁp%t dbsH3E pills addstbengl astive

I ngredi € 1N Cco |ona maceut | y acceptable carriers
or d|ILmanahlkmzﬂ@;aﬂuﬁvuqﬂnﬁﬁnﬂnﬂyl@éﬁly Fﬁﬁéc&BH§n§%aB|P;§@rs and

exch pi e%&t&@%%e§% 07 'a@iﬁb%@&eée o%t Binkéngef@agméht setRéreandwipialced
into dosage forns as by I¥$ph| | zation in dosage vials or storage in

st abi | | A%f e ARFRRHERERRHIGERIFhis i nvention al so 10 contenpl ates use of
anti bodi es aniqgﬁHrsbféénﬂﬁgﬂusﬂdunnadépﬂmrcbr dregmnenteorpesmefit cBhnbeéng.

Li d t dt
dont | 1 Par Bt AR, Ha1 B pRORBY o' BEhBRhg "RECBRL EPCED HARC 1 ©
b|olog|czécap§ngﬂs céhﬂdé&qudn; mmdhozeéaﬂoa§53a§t§ﬁh1ﬁbenfbﬁ PELAE?9E FPgand
can,pr OVdéj%ﬁﬁfHéet i ia V}LPAM ’llg\éﬂﬂ'dc Eaﬁaﬁrekr@eg EBhpe RSt Evet bimd Bhg Ny

aCtIVI ty ecept or nment s can used as a Iocker or antﬁ oni st In
that it wisidigan msl%k |J\ﬂttr;ﬁ-ftﬁ1q |S§éﬁ1&laul!asmﬁ§€lv C¥onmpBEREPHRVi ng

intri ns'@rai‘,{‘rﬂéﬂﬂsatdaﬁg B tisdd ascanpaeicikeat ert acagerpsorianthas 20 thus an
agoni st

Ot o L i d S I BVl 9ot M0

intrinsic stimulating activity can activate the receptor and is
20 thus an agonist in that it simulates the activity of ligand,
e.g., inducing signaling. This invention further contemplates
the therapeutic use of antibodies to receptors as antagonists.
The quantities of reagents necessary for effective therapy
will depend upon many different factors, including means of
35 administration, target site, reagent physiological life,
pharmacological life, physiological state of the patient, and
other medicants administered. Thus, treatment dosages should be
titrated to optimize safety and efficacy. Typically, dosages
used in vitro may provide useful guidance in the amounts useful
30 for in situ administration of these reagents. Animal testing of
effective doses for treatment of particular disorders will
provide further predictive indication of human dosage. Various
considerations are described, e.g., in Gilman, et al. (eds. 1990}
Goodman and Gilman's: The Pharmacoloaical Bases of Therapeutics,
35 8th Ed., Pergamon Press; and Reminagton's Pharmaceutical Sciences,

17th ed. (1990), Mack Publishing Co., Easton, Penn.; each of
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proteins such as ovalbumin or serum albumin prior to their
administration. Therapeutic formulations may be administered in
20 many conventional dosage formulations. While it is possible for
the active ingredient to be administered alone, it is preferable
to present it as a pharmaceutical formulation. Formulations
comprise at least one active ingredient, as defined above,
together with one or more acceptable carriers thereof. Each
25 carrier must be both pharmaceutically and physiologically
acceptable in the sense of being compatible with the other
ingredients and not injurious to the patient. Formulations
include those suitable for oral, rectal, nasal, or parenteral
(including subcutaneous, intramuscular, intravenous and
30 intradermal) administration. The formulations may conveniently
be presented in unit dosage form and may be prepared by methods
well known in the art of pharmacy. See, €.g., Gilman, et al.
(eds. 1990) Goodman and Gilmapn's: The pharmacological Bases of
Therapeutics, 8th Ed., Pergamon Press; and Remington's

35 Pharmaceutical Sciences, 17th ed. (1990), Mack Publishing Co.,
Easton, Penn.; Avis, et al. (eds. 1993) Pharmaceutical Dosage
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may be activity can activate the receptor and is thus an agonlst in that
it simulates the activity of a ligand, e.g., OX2. This invention
further contemplates the therapeutic use of antibodies to the
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20 - receptor as agonists or antagonists.

Similarly, complexes comprising multiple proteins may be
used to screen for ligands or reagents capable of recognizing the
complex. Some receptors comprise at least two subunits, which
may be the same, or distinct. Blternatively, the transmembrane

25 receptor may bind to a complex comprising a ligand associated
with another soluble protein serving, e.g., as a second receptor
subunit.

One method of drug screening utilizes eukaryotic or
prokaryotic host cells which are stably transformed with

30 recombinant DNA molecules expressing the OXZ2RH in combination
with another receptor subunit. Cells may be isolated which
express a receptor in isclation from other functional receptors.
Such cells, either in viable or fixed form, can be used for
standard antibody/antigen or ligand/receptor binding assays. See

35 also, Parce, et al. (1989) Science 246:243-247; and Owicki, et
al. (1990) Proc. Nat'l Acad, Sci. USA 87:4007-4011, which
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20 detection system. Calcium sensitive dyes will be useful for

detecting Cat* levels, with a fluorimeter or a fluorescence cell

sorting apparatus.

X. Ligands

25 | The descriptions of the OX2RHs herein provides means to
identify ligands, as described above. Such ligand should bind
specifically to the respective receptor with reasonably high
affinity. Various constructs are made available which allow
either labeling of the receptor to detect its ligand. For

30 example, directly labeling receptor, fusing onto it markers for
secondary labeling, e.g., FLAG or other epitope tags, etc., will
allow detection of receptor. This can be histological, as an
affinity method for biochemical purification, or labeling or
selection in an expression cloning approach. A two-hybrid

35 selection system may also be applied making appropriate
constructs with the available receptor sequences. See, €.g.,
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best understood with reference to the foll ow ng exanples, which are not

intended to |imt the inventions to the specific enbodinents. 0 5 NOV
2003 WO 00110045 82 EXAMPLES PCTI USQOO /12998 |. Ceneral Methods 5 Some of
the standard nethods are described or referenced, e:g., in Maniatis, et

al . (1982) Manual, Cold Spring Harbor Laboratory, Cold Spring Harbor Press;
Sanbr ook, et al. (1989) (2d ed.), vols. 1-3, CSH Press, NY; or Ausubel, et
al. (1987 and 10 Suppl enents) ocols in Mlecular 810104 ex p G eene/ Wl ey,
New Yor k. Methods for protein purification include such nmethods as
ammoni um sul fate precipitation, columm chronatography, electrophoresis,
centrifugation, crystallizati and others. See, e.g., Ausubel, et al.
(1987 and periodic 15 supplenents); Coligan, et al. (ed. 1996) and periodic
suppl ements, Current Protocols In Protein Science G eene/Wley, New York;
Deut scher (1990) "CGuide to Protein Purification" in
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sequence. See, e.g., Hochuli (1990) "Purification of Reconbi nant Proteins
25 with Metal Chelate Absorbent™ in Setlow (ed.) Genetic Engineering,
Principle an~ Mythods 12:87-98, Plenum Press, N Y.; and Crowe, et al.
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programs, includin thosec{ﬁreomthe GCG (U. Wsconsin) and GenBank sources.
Public é-’equerﬁ@% re also used, e.g., from GenBank and ot hers.
Manyst echni qm@m i e st dretdrd i:&tlmmmames deaycrbbedppm éefﬁaeﬂﬁsdeszHs

as described, e & USSN 0%/ 11q gﬁé ~Yay-Ye

|ncorporea'tc-’e'd Mt E‘Pf”‘tﬂr}'lr?’éference 8 VvV 200 Rl gnongd% ?R Rﬁress,
PCT/ USORZER208 Idold\/tﬂmlr!@nélarmrl b@wr@ﬁpébr:bFe sSPat 3FER5

I nt eract ha #3108Rd ~38 asnsah : UR Usbbgatecgndangal .,
0X2- CH épa(r}g%reolodr}( m;eﬁc'(r:l%{riat qg‘?r | tonea ;

e e Pr est 997)
Eur, 5 (Bdlefninol%wl7:1rgr1 Cfé‘lﬁ'reﬁ&cr%haﬁg ib‘ﬁﬂﬁal f’l %gregggﬁ? Sgéds
Coa&gd Vﬂd Iéﬁé{@ )n s &’ZA‘;, © 5‘@ Holc@li &l 13 MO i B

i muni zed s W t r ‘ 06 £ hORnclud
(Wi arﬁsr%ﬁﬂf- BO i Yy Neth %’) rXn Iﬁ'?% %sm%O Egggrg?%%tagﬁfﬁ%ﬁ%%o ooy Vol |
1, 22.1-R%R4ne tHiedkves |anfeindn fstld.flédr-lal M&Fllﬁ’ﬁ§)it19n®r cpd¥P™ent rat

peritone I's, M cergii®ugstisanedrietailghativers
of anti b%m%atfo Ieaﬁh | ng(erracrémﬁageslsby tnestll ﬁi?ﬁg“ ogs di_l. ut,i. Qns of the

sera forandbzthens of Ser (ﬁ)@ges‘*usbl}aeilndlelte@t | f PRiGr BECEREES and f1ow
cyt get r%/flgiég%rpédgbucdﬂgi&qu ddmgine (reeﬁpqrms and beriatiimacr ophages were
00S

|naI y 1 njection of perit o eal exudat.e. cel fii 1d@yS
Iater SPIRRHENGRE S rGHARRE R YRR : sl Fi-eeﬁ%‘t'pg.ogw

hybr i dongaéw ey f |p@ht3¢h&etqmmefm®crt@emmgam PurafiggSieni’cin
Hybri doma supernatants were scr‘poq_neq Zor)?tfgpo%lp‘lérl t¥hitResakel thak nmacropha

macr ophage EFre oty S|gnate was obt ai ned and cl oned. This
antlbodysgmuesﬁlend manufacturer's literature on use of protei
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fusion to appropriate segments, e.g., to a FLAG sequence Or an
equivalent which can be fused via a protease-removable sequence.
See, e.g., Hochuli (1990) rpurification of Recombinant Proteins
25 with Metal Chelate Absorbent” in Setlow {ed.) Genetic
Fngineering, Principle and Methods 12:87-98, Plenum Press, N.Y.:

and Crowe, et al. (1992) QlAexpress: Ihe ﬂ;gh,hg_gl_ﬂzplﬂiilgn_i
Protein Purification System QUIAGEN, Inc., Chatsworth, CA.

Computer sequence analysis is performed, e.g., using
30 available software programs, including those from the GCG (U.
Wisconsin) and GenBank sources. Public sequence databases were
also used, e.g., from GenBank and others.
Many techniques applicable to IL~10 receptors may be applied
to the OX2RHs, as described, e.g., in USSN 08/110,683 (IL-10
35 receptor), which is incorporated herein by reference.
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RNA was exresbeddierohight thkets o?m%a?n%k%é& FH Yy
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i got ex, ¢ as_recopnende t he \pphppddrat el y ng
of pol yAPYpaRAR FEFT nRREIRG u%%ﬁ‘f%’x‘:% 3 %ﬁﬁgﬁt&rﬁgri}ﬁe || reverse
transcri pragacicyBgooad0ibRine i nespenpeestnceidfrat M GO IRs dflense and
antisense. oligopucl egti des @Ak i a0 rd I S- HSupH
8. 3,f§5 %ﬂ?f’ﬁég ggﬁﬁ?%cﬁg,iﬁiﬁ%ﬁgﬁ% at 42 C for g\f Thﬁi)fﬁ c%@ss
then usedays datempl apdeens awPrR FemeYedmand Lused 4P 6%5' Bronte
Advant age. Tag ieempRLL HenEER bubéerindb {previ tad tefdomandyn iy plasf
10 nM d S| §’ pl" of “Advant age Taq'_1 Clontechg; 2Epl &t Mf&eqﬁ{éﬁd as
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ability to label rat macrophages and for the ability to block the
20 rat OX2? interaction.with macrophages. One antibody, designated
0X102, was cbtained and cloned. This antibody gave clear

blocking. This hybridoma was grown in bulk and the antibody was

purified by standard procedures.

25 II1. Purification of the antigen for the OX102 mAb
Purified 0X102 mAb was covalently coupled to CNBr activated

sepharose-4B (Pharmacia) as recommended by the manufacturer.
Membrane proteins were solubilised using Tween 40 and sodium
deoxycholate and incubated with the Sepharose beads coupled to

30 OX102 mAb, for 70 hours. Williams and Barclay (1986) in Handbook
of Experimental Immunology vol. 1, 22.1-22.24, Blackwell
Scientific Publications. The OX102 mAb-coupled Sepharose beads
were pelleted by centrifugation and washed in 0.1% sodium dodecyl
sulphate (SDS) and finally eluted in 0.5% SDS at 55° C for 15 min

35 The eluted fraction was analysed by SDS polyacrylamide gel
electrophoresis (SDS-PAGE) .
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n osp ted

digeste& atase treated. Transforpmants were screened Lnifl y by

col ony EERCQﬁHlQGiOBGIoﬁhésPB§hfa?ﬁiHQISBEPBb??aV@Fy*g?Qéﬁg%ﬁ e%gsﬁég%£

g7 own Upyigcgﬁgn@h ngkﬁnt eoaé?ﬁeaaeanassﬁ ugtn1thagﬂetermm?ahd2@|%§§%?s

urifired by a .robot. er re.sequ -

fl eséEH@sdP5e6?§-?€Fﬁ9ﬁ8t%Prtggﬁnbﬁ8gg ‘AB?ﬂigugﬁﬁkggﬁePEBBSE

(Perkinokbeem .Ltd., UK). Inserts containing nucleotide sequence that coded

for the NNterm nal sequence of antigen for the OX102 mAb were used to

design oligonucl eotides for 3' RACE 20 reactions. The full %DN@ Sﬁgfggce

of the anti geolbsiobXeG2chid chrarfegodbpI3tRACEPPCRNELEFRGOENEPE A

pr ot oco s above) but nodified by using appropriate oligonucleotides at a

final concentration of 0.2 pMeach., PCR conditions, e géx“gg%§:cgi g€ 30
17mn, 72 %.5 m n;

seci5f ol | oned s LB viayc e3E TG tegh fE08) Ta5 Pesi tphegl :

and a fifalnLreinecf B73Bfokhenetd s andAthandtbé apbyp&iﬁgagpypg_gugbfagg

Xnol - a7 (g ATt BRG] | RIOPouRgas PAA FeL Bt [RCRRREToee B S agene)
manufacturer. Approximately 50 ng of polyA+ purified mRNA wa
treated with 200 U of Superscript II reverse transcriptase (GIBCO

20 BRL) in the presence of 1 UM of selected sense and antisense

oligonucleotides, 1 mM dNTPs, and 2 m¥M DTT, 50 mM Tris-HCl pH
8.3, 75 mM KC1, 3 nM MgClp, and incubated at 42° ¢ for 1 h.

This cDNA was then used as a template in a PCR reaction,

e.g., 40 pl of provided 10x Advantage Tagq thermophilic PCR buffer

25 (provided by Clontech); B ul of 10 mM dNTPs; 8 ul of Advantage
Tag {Clontech); 2 nl of cDNA prepared as described above; 318 pl
of distilled water; 16 ul of an antisense, degenerate
oligonucleotide corresponding to the N-terminal peptide at 10 uM;
and 8 ul 10 pM sense oligonucleotide. Both oligonucleoctide

30 primers were synthesized (Genosys) with a 5' terminal phosphate
to facilitate cloning.

The PCR mix was aliquoted into 8 x 50 ul samples and
subjected to PCR conditions in a Robocycler PCR machine
(Stratagene} which allows the operator to vary the annealing

35 temperature in separate samples simultaneously. Example
parameters are: 93° C 30 sec; followed by 35 cycles of: 93° C 30
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the OX102 mAb were used to design oligonucleotides for 3' RACE
20 reactions.

The full cDNA sequence of the antigen for 0X102 was obtained
by 3'RACE PCR (using the same protocol as above) but modified by
using appropriate oligonucleotides at a final concentration of
0.2 pM each. PCR conditions, €.g., Were: 93° ¢ 30 sec; followed

25 rby 30 cycles of: 93° C 30 sec: 51°-65° C 1 min; ?2° C 3.5 min;
and a final cycle of 72° C for 12 min.

A band of approximately 2.3 Kb was excised from the 65° C
PCR reaction, gel purified, digested with NotI and XhoI, and
ligated into NotI/Xhol digested vector (PCRScript, Stratagene)

30 using standard procedures. Inserts were sequenced as above.

The cDNA sequence of the 0X102 protein, also referred to
herein as rat OX2RH1, is shown in Table 1. Full length isolates
of the other homolog embodiments are similarly cloned and
sequences confirmed. Standard methods are readily applicable.

35
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short regions of nucleotide sequence sequenced Irom random cDNA

clones. This allows partial cDNA clones for mouse or human OXZRH

20 to be isclated by compariscn with the rat OX2RH sequence
information provided herein. Full length clones can then be
isolated by screening macrophage cDNA or genomic libraries or by
primer extension techniques such as those described herein for
obtaining the full-length rat OXZRH1 clones.

25 Mouse and human sequences related to the rat OX2RH1 were
identified from genomic sequence database using, e.g., the BLAST
server (Altschul, et al. (1994) Nature Gepet, 6:119-129).
Standard analysis programs may be used to evaluate structure,

: e.g., PHD (Rost and Sander (1994) Proteins 18:55-72) and DSC

30 (King and Sternberg (1996) Protein Sci. 5:2298-2310). Standard
comparison software includes, e.g., Altschul, et al. (19%0) J.
Mol. Biol. 215:403-10; Waterman (1995) Introduction to
Computational Biologv: Maps, Sedquences, and Genomes Chapman &
Hall; Lander and Waterman (eds. 1995) Calculating the Secrets of

35 14fe: Aoplicati hematical Sci o Molecul

Biology National Academy Press; and Speed and Waterman (eds.
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are PCR primers derived from the provided OX2RH sequences are

used to probe a human, or other species or tissue, cDNA library.

20 Sequences may be derived, e.g., from Tables 1-4, preferably those
adjacent the ends of sequences. Full length cDNAs for primate,
rodent, or other species OX2RHs are cloned, e.g., by DNA
hybridization screening of AgtlO phage. PCR reactions are
conducted using T. aquaticus Tagplus DNA polymerase {(stratagene)

25 under appropriate conditions.

Further, the rat OX2RH1 sequence can be used to isolate the
corresponding mouse OX2ZRH1 sequence, and to identify regions
conserved between them. Particularly with the discovery of a
group of homologs, regions of similarity may be identified.

30 Conserved-region sequences provide useful reagents for
identifying a given gene in a range of species. For instance
domain 1 of mouse and rat OX2 are 90% identical at the amino acid
level, compared to 77% identity between the same human and rat
domains. Preston, et al. (1997) Eur. J. Immunol. 27:1911-1918.

35 Yet another method is to use antibody reagents to expression
clone or identify crossreacting proteins expressed in cDNA
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Cl ont echy,  MOUBLSE R, M Sihe G ddie | fdcaiioneiofal suverehorfr natfurailture
expressi on are useful, as described. For_ nou %B&%st.lbiplgptﬁ% %ﬁé§¥ghern
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After coating with nuclear track emulsion (KODAK NTB2},

slides are exposed. To avoid any slipping of silver grains
20 during the banding procedure, chromosome spreads are first
stained with buffered Giemsa solution and metaphase photographed.
R-banding is then performed by the fluorochrome-photolysis-Giemsa
(FPG) method and metaphases rephotographed before analysis.
Similar appropriate methods are used for other species.
25
VIII. Localization of various OX2RH mRNA
While the expected expression patterns of the OX2RH1 are
primarily on macrophages, granulocytes, and mast cells, the
homologs H2, H3, and/or H4 may not be so closely related
30 functionally. Thus, the distribution of those will be of
particular interest. Distribution may be evaluated at the
nucleic acid level, e.g., by hybridization or PCR methods, or at
the protein level, e.g., by histology or immunpchemical methods.
Human multiple tissue (Cat #1, 2) and cancer cell line blots
35 (Cat #7757-1), containing approximately 2 ug of poly(A)* RNA per
lane, are purchased from Clontech {(Palo Alto, CA). Probes are
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at 1. 5,se1;,ec':l:.ed5,apj>20prpacnleeub{am'©4)lan %ﬁ&goFl%ﬁFl BRI DS e rfung tissue,

Th2 r|rrers l; l.e 23 bupseted (see Garlisi, et al.
(1992) eXpRés casl% "igxsb%(ggg‘ilé% Lepge olahel'4ce ub ( i Si

X206) straon S- un | ssue
(see Cof f marhltarnativeloRo)tws A&RECP r%‘f&e(séjglg%fg aﬁéo%gﬁtegteg gd(§ e | ung,
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| muno Cney. 4: 249-252: 0205 | ubrg. etaal .
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20 appropriate technology, e.g., PCR, immunoassay. hybridization, or

otherwise. Tissue and organ cDNA preparations are available,
e.g., from Clontech, Mountain View, CA. Identification of
sources of natural expression are useful, as described.
For mouse distribution, e.g., Southern ARnalysis can be
5  performed: DNA (5 ug) from a primary amplified cDNA library was
digested with appropriate restriction enzymes to release the
inserts, run on a l% agarose gel and transferred to a nylon
membrane (Schleicher and Schuell, Keene, NH} .
Samples for mouse MRNA isolation may include: resting mouse
30 fibroblastic L cell line (C200); Braf:ER (Braf fusion to estrogen
receptor) transfected cells, control (C201):; T cells, THI
polarized (Melld bright, CD4+ cells from spleen, polarized for 7
days with IFN-y and anti IL-4; T200); T cells, TH2 polarized
(Mell4 bright, CD4+ cells from spleen, polarized for 7 days with
35 IL-4 and anti-IFN-y; T201); T cells, highly TH1 polarized (see

Openshaw, et al. (1995) J. Exp. Med, 182:1357-1367; activated
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monocytes, ) activaled, WLl LRS (W) Wacklpheetceld hipeolsd4 + LPS +
anti-IL-10 at 6.5, 1, 3, 6, 12 h pooled (M203}; macrophage cell
line J774 + LPS + IL-10 at 0.5, 1. 3, 5, 12 h pooled(M204):
aerosol challenged mouse lung tissue, Th2 primers, aerosol ?Vé
challenge 7, 14, 23 h pooled (see Garlisi, et al. (1995) Clinical

25 Imﬁnnglggx_ang_lmmungggggglggz 75:75-83; X206); Nippostrongulus-
infected lung tissue (see Coffman, et al. (1989) Science 245:308-
310; X200); total adult lung, normal (0200); total lung, rag-l
(see Schwarz, et al. (1993} rmmunodeficiency 4:249-252; 0205);
IL-10 K.O0. spleen (see Kuhn, et al. (1991) Cell 75:263-274;

30 X201); total adult spleen, normal (0201); total spleen, rag-1l
(0207); IL-10 K.O. Peyer's patches (0202); total Peyer's patches,
normal (0210); IL-10 K.O. mesenteric lymph nodes (X203); total
mesenteric lymph nodes, normal (0211); IL-10 K.0. colon (X203}
total colon, normal (0212); NOD mouse pancreas (see Makino, et

35 al. (1980) Jikken Dobutsu 29:1-13; X203); total thymus, rag-l
(0208); total kidney, rag-l (0209); total heart, rgg-l {0202);




(MLO7); elutriated nonocytes, activated LPS for 1 h (MLO8); elutri w 03
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TNFa 12 dgwpeoeré@sti ng (D101); DC 70% CDl a+, from CD34+ GVipCBRisodii¥ees 12
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CD34+ GWMt CSF, TNFac 12 days, activate8iwith PMA and ionomycin for 6 hr
(D103); DC 95% CDlat, from CD34+ GWt CSF, TNFa 12 days FACS sorted,
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Pr o&uct on of manmmal i OX2RH t S .2 priat 8nte-8D3 %iF 2fugion
const r uBE2 j GLERRYi BER? id %’5? c?é'glsqhonﬂh.wzg 2hg sol

A s A A e Ty B TN I o
anpi o Vs atelocem ool R Sl e “z\?i‘g?;@gggga{m
i nduct i anti+0B3 bamd cahnio¢e28 4 (Tfas), T cel umor nes Jurk
20 Hut78, resting (T117); T cell clones, pooled AD130.2, Tc783. 12,
Tc783.13, Tc783.58, Tc782.69, resting (TilB); T cell random Yo T
cell clones, resting (T118); Splenocytes, resting (B100);
Splenocytes, activated with anti-CD40 and IL-4 (B10Ol}; B cell EBV
lines poocled WT49, RSB, JI, CVIR, 721.221, RM3, HSY, resting
t  (B102): B cell line JY, activated with PMA and ionomycin for 1, 6
h pooled (B103); NK 20 clones pooled, restlng (K100); NK 20
clones pooled, activated with PMA and ionomycin for 6 h (K101l):
NKL clone, derived from peripheral vlood of LGL leukemia patient,
IL-2 treated (K106); NK cytotoxic clone 640-A30-1, resting
30 (K107); hematopoietic precursor line TFl, activated with PMA and
ionomycin for 1, 6 h pooled (C100); U937 premonocytic line,
resting {(M100); U937 premonocytic line, activated with PMA and
ionomycin for 1, € h pooled (M101l); elutriated monocytes,
activated with LPS, IFNy, anti-IL-10 for 1, 2, 6, 12, 24 h pooled
35 (M102); elutriated monocytes, activated with LPS, IFNy, IL-10 for
1, 2, 6, 12, 24 h pooled (M103): elutriated monocytes, activated



harvested and the pellets containing the OX2RH protein are isolatedn Rm? 003
pell ets are honogeni zed, e.g., in TE buffer (50 mM 10 Tri s-base pH 8.&, J

nmvl EDTA pefabloc) in 2 liters. This material is ugh a’
m crof | wa"ggzaﬁp crofluidics, Newton, MA) three tines. TW&%E?&
supernatant is spun down on a Sorvallg4S-3 rotor for 1 h at 13,000 rpm
The resulting supernatant containing the OX2RH protein is filtered and

passed 15 over a gl utat hi one- ROSE colum egqui ti d i ; i s-
base pwighOLPFheIFN%ctIims %’ﬁt@%%g‘ﬁt h]eé %M&T&lﬁiédn é}ﬁ?%tlg\é ne-%r e
p00|Edmﬁﬂgﬁ9£3§ychthQtﬁdwkfhhtDPBanHNﬂEm&wﬁﬁ fwsegrdﬁiuammqk%#ies
Inc., South”Bend, I e C p . | e a e EPHARCSE
coIunn(Eag?PFngPEHQ%Feéomﬂﬂ?gg%gggigegﬁggFéargggigﬁg %gﬁtgfﬁ?ﬁgﬁ RH are
pool edeadriatutiefiohocytesd activated EBD, fon PoleiMiP® coMdult? viYy2*and
passed _back r -a_ sh epha ,C ingal(0N819F DO S0€CEBZa®n W th
an §inﬁﬁﬂ8a?D$¥?n| yéggfiggg§ gg|ﬁ§§$ F?ggg?gﬁs(contgighgg taeig%%ﬁvkin

pr ot ei irameCDR4®| GY-CAFy qGNFRJ12afaYSt oREHIVATEA WL r 88Zer @ Var rous
fusionfﬁgn?tBECQQ1@Q§;ﬁ9d67m%tbDiKQRHfrEhuSD39+gGM—CSEsiﬁNFafIEhéaYSr
extracellular portions of the. OX2RH2 0 e fuSEst
intracéFFEVaFeBoWFFBnEMﬁfaPaelfﬁ@E§caPk$8rléGﬁgng¥%%P’oéeo§ zr@?%%ETing or
functi gpaln @oBRiNEM-ASEYr TNPa 0P dhgsaPRCEpspatedgeactivatadedith BMA
epitope tag, e.g. .. a.FLAG tag wophy BE¢ 51 enpgopsi4+Ct .
Sek? e?@¢,gﬁp8wg§iﬁn5°§o g g(aggé?lggtEgéaggbz825?%%6.§¥he gﬁitope tag may
be usedMi-0SEp ENPoeddi daysl BACRgSOptededarsivptRIJUEERt PR @Ph anti - FLAG

anti bodi fetec L ndiAg erpcecpia+! tpasd, f oromheDBesp@éti ve
recept 698%%.‘3’%6%0?69% ?ﬁea?%éﬁyéﬁﬁbsv DC a+ o

proteiﬁ§thﬁUﬁﬂsé@cﬁﬁﬁéaﬁﬁ§sbﬁﬁag%g'Z g%ig%gg o%%%ﬁmgﬁaggggv&ﬁﬁgﬁgégég 94
PCl 7US@Ry 12998 GopBatkeaonnobel henE€DEsprChonoTYEEl SHMACSEF T~ 4upedddi | Y
ebbaaresting. (P16ghy DL EFGm. BonelvteB,hEEer: sakh Srata PP TR o
(1979) (Mabeyg 2622k MéRocytIneGMeasF vilyioh dA¥SO@FTIPRESR FBY nd of
“nvest H§aboRBotre RAEPYs: P EESR RRBBG LR OCRE, PILEE 5 08R0 20 be

det er maeed vasiedg THWE, mgnagwtshéﬂpﬁnﬁﬁﬁoﬁreé%pptBPPS%S gﬁ?ﬁégé or genetic
met hods JUGh3S THS ¥eaibnt MamBybikdosyst a8kmal myometrium M5 (0113):

20 malignant leiomyosarcoma GS1 (X103); lung fibroblast sarcoma line
MRCS5, activated with PMA and ionomycin for 1, 6 h pooled (Cl01);
kidney epithelial carcinoma cell line CHA, activated with PMA and
ionomycin for 1, 6 h pooled (Cl02): kidney fetal 28 wk male
(0100) ; lung fetal 28 wk male (0101): liver fetal 28 wk male

25 (0102); heart fetal 28 wk male (0103); brain fetal 28 wk male
(0104); gallbladder fetal 28 wk male (0106); small intestine
fetal 28 wk male (0107): adipose tissue fetal 28 wk male (0O108);
ovary fetal 25 wk female (0109); uterus fetal 25 wk female
{0110); testes fetal 28 wk male (O11l); spleen fetal 28 wk male

30 (0112); adult placenta 28 wk (0113): and tonsil inflamed, from 12
year old (X100).

Similar samples may isolated in other species for

evaluation. Histology may also be performed.



10 Transfection of the OX2RH into cells normally not expressing the

proteins may be useful in physiological and signaling studies. X 0 5 NOV 2003
Pr epar at i w6 gafo@et 1 bodi es specific for OX2RHs Appropri ate ppeaisos/1Pos
strains, e.g., inbred Balb/c mce, 15 are inmmunized intraperitoneally with

reconbi nant forns of the protein, e. 83, purified OX2RH or stable
transfected NTH3T3 cells. Aninmals are boosted at appropriate tine points
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are sﬂhmtI&FQW@]roHﬁlP%%rﬁhﬁf aﬁdalaggp)r%%éggﬁrggg @1&5.8?6 835 Nov

2003 VQ HH 70045 95 R/ HinR11 2998 itlplednaeénﬁgparéa‘ééﬁ‘éehédSPBP

presence of _anti vvh| ch | 0 .t-he=r gho RHL, TReg eshytEthA or
ot her ¥s? orxﬁ.fl[d%% L I35 Cfif%s‘,r?)ceicthf akche 3t 8boOKg edr
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het E in &A KHaéssyst
SU rarSr BE P SERuRl R SEBERAMED [mnty F%‘sgmﬂgggbsg g3l gan’ (ed.
1991) pasel pH WQey/ﬁ%eﬂ@warﬁ\ﬁlﬁﬂgL h g P% EOFH ring Harbor

Press. gt%Q%aQ,goagééﬁé& ai-ld ‘@Idaﬁmﬁ tehg . Ri mlthgtheagbmn |(§né|‘!i“ﬁer | abel ed
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is then passed over a Q -SEPHAROSE column equlllbrated in 50 mM

20 Tris-base. Fractions containing OX2RH are pooled and diluted in
cold distilled H20, to lower the conductivity, and passed back

over a fresh Q-Sepharose column, alone or in succession with an

jmmunoaffinity antibody column. Fractions containing the OX2RH
protein are pooled, aliquoted, and stored in the -70° C freezer.
Various fusion constructs are made with OX2RH. Thus, €.g..
fusion of the extracellular portions of the OX2RH2, H3, or H4 may
pe fused to intracellular portions of the DAP12 or to 1gG domains
or other labeling or functional domains. A portion of the
. appropriate gene is fused to an epitope tag, €.g., @ FLAG tag, ©OI
30 to a two hybrid system construct. See, e.g., Fields and Song

(1989) Nature 340:245-246.
The epitope tag may be used in an expression cloning

procedure with detection with anti-FLAG antibodies to detect a
binding partner, e.g., ligand for the respective receptor

35 homolog. The two hybrid system may also be used to isolate
proteins which specifically bind to an OX2RH.



I ntroduced into cells in an animal to produce the antigen, which Serﬁ%sNﬂtVOIl]UB
elicit an i mune response. See, e.g., Wang, et al. 15 (1993) Prnc, '

90: 4156-4 X rry, et al. (1994) R oTechni aues 16: 616-619. iang,
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protein, with or without additional adjuvant, to further
stimulate antibody production. Serum is collected, or hybridomas

20 produced with harvested spleens.

Alternatively, the animals, e.g., Balb/c mice, .
with cells transformed with the gene or fragments thereof, either
endogenous or exogenous cells, or with isolated membranes
enriched for expression cof the antigen. Serum 1is collected at

25 the appropriate time, typically after numerous further
administrations. Various gene therapy techniques may be useful,
e.g., in producing protein in situ, for generating an lmmune
response. Serum OI antibody preparations may be cross-abSOfbed
or immunoselected to prepare substantially purified antibodies of

30 defined specificity and high affinity. Thus, antibodies could be
prepared which recognize various species counterparts, OI
antibodies which recognize specific species or groups of subsets,

are immunized

e.g., rodent, embodiments.
Monoclonal antibodies may be made. For example, splenocytes

35 are fused with an appropriate fusion partner and hybridomas are
selected in growth medium by standard procedures. Hybridoma
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| abel ed forns. Appropriate |abel technbfues, e.g., anti-FLAG anti bodi es,
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XI. Ligand binding and partner specificity .
20 Means for testing of the binding selectivity and affinity

are readily available. Surface plasmcn resonance (see
manufacturer's protocol; BIAcore manual, Pharmacia Biosensor) oOr
other methods may be used to determine the ligand for the OX2RHs.
The rat and mouse Hl bind to their species counterpart ligand

>S5 OX2; the human H1 will be similarly tested. The H2 will be
similarly tested against similar potential ligands, though the
similarity of the extracellular domains of the H2 to the known
receptor (rat and mouse H1l) suggest the same oI closely related
ligand.

30 A receptor can be used as a specific binding reagent to
jdentify its binding partner, by taking advantage of its
specificity of binding, much like an antibody would be used. The
binding receptor may be an OX2RH, or may involve, e.g. f a eomplex
of the OX2RH with another subunit. A binding reagent ls_elther

35 labeled as described above, e.g.. £luorescence or otherwise, OI
immobilized to a substrate for panning methods.
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to enrichment of appropriate clones and eventual 1s0 atio
receptor expressing clones. -

20 Phage expression libraries can be screened by mammalian

OX2RH, e.g.., labeled forms. Appropriate label Fechniques, e.?.;e
anti-FLAG antibodies, will allow specific labeling of appropria
phageU;Z:niZ;firmation of 0X2-OX2RH binding, ?r id?ntification of
25 alternative ligands for the other homologs, signaling pathways
will be tested. See, e.g., Preston, et al. (1997).Eu1ﬁ_1*
Inmunol . 27:1911-1918. Implications of the DAPl2 involvement are
also clear. ©See, e.G9., Bakker, et al. (2000) Human Imgunglggy .
61:18-27; Lanier, et al. (1998) Immunity 8:693-701; Smith, et a.l.
30 (1998) J. JImmunol. 161:7-10; Gosselin, et al. F1999) JL. Leukoc,
Biol. 66:165-171; Tomasello, et al.(1998) J. Blo}. Chem-
573:34115-34119; and McVicar, et al. (1998) J. Biol. Chem,
273:32934-32942. Similarly, or alternatively, DAP10 may be .
jnvolved. See, e.g., Wu J, et al. (1999) Science 285:730-732;

35 and Bauer, et al. (1999) Science 285:727-729.




Academ c Press, San Diego, pp. 1502- 1504; Travis (1992) anienre
256: 1392- 1394; Kuhn, et al. (1991) 20 ire 254:707-710; Capecchi (1989}5NOV 2003

Sci ence Z%m .« Robertson (ed. 1987) Ter-atocgrrinonas arﬂ._.ﬁg% c Stem
Cells: IRL res@’,5 Oxford; Rosenberg (1992) L. 10:180-199; and ?Jirg%ygyer
and Caskey (1993) Ann. Rev. Inmmunol. B[O 297-329. 25 To determ ne function
of 0X2-OX2R interaction in vitro and in vivo, an adenovirus construct was
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KIR2DS.
20 Upon receptor engagement, DAP12 becomes phosphorylated and

recruits the Syk kinase, thus inducing a signaling cascade
similar to T cell receptor. Besides being associated with
KIR2DS, a receptor for HLA-C, DAP12 Is also expressed at the cell
surface of NK cells associated with the activating mouse Ly49D

25 and Ly49H receptors recognizing H-Z and with the human CD%4/NKG2ZC
heterodimer receptor complex recognizing HILA-E.

Recent efforts to identify potential membrane signaling
proteins by searching the EST databases have led to the
jdentification of DAP10, a novel 10-kD surface adapter primarily

30 expressed in hematopoietic cells. Although DAP10 has only
limited homology with DAP12, its transmembrane domain contains a
negatively charged residue that is conserved in the transmembrane
regions of DAPl2 and all of the CD3 subunits of the TCR. In
addition, the conserved cysteine residues within the

35 extracellular domain of DAP12 and the CD3 chains are also present
in DAP10. Interestingly, the human DAP1O and DAP12 genes lie
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1504; Travis (1992) Science 256:1392-1394; Kuhn, et al. (1231)
20 Science 254:707-710; Capecchi (1989) Science 244:1288; Robertson
(ed. 1987) Teratocarcinomas and Embrvonic Stem Cells: A

Practical Approach, IRL Press, oxford; Rosenberg (1992) J.
Clinical oncology 10:180-199; and Cournoyer and Caskey (1993)

anp. Rev, Immunol. 11:297-329.

25 To determine function of 0X2-OXZR interaction in vitro and
in vivo, an adenovirus construct was prepared that produced 1n
soluble form, the extracellular region of OX2RH1 fused to human

IgG. A control construct was prepared that produced in soluble
form, only the human IgG backbone. In the first instance,

30 supernatants ccntaining these fusion proteins were produced by
cellular infection in vitro to test whether the OX2R fusion
protein had biological function on the basis of binding to‘
normally expressed mouse OX2. In the first seriss of studies,
tissue sections of mouse spleen from normal as ws.. as 0X2-gene

35 knockout (KO) mice, were prepared and OX2R, or =--atrol fusion

proteins were added, and these reagents detected by addition of
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all B cells in normal mice were labeled by the OX2R fusion

20 protein but not by the control fusion protein. The interaction
of the OX2R fusion protein with B cells was blocked by addition
of a mAb called 0OX90 that is known to bind to the part of the
mouse OX2 molecule that interacts with the OX2R. 1In addition, no
binding above the background level seen with the control fusion

25 protein was observed when 0X2R fusion protein was added to B
cells from OX2 KO mice.

The conclusions of these studies were: (1) that the OX2R
fusion protein was biologically active and bound to 0X2 on
hematopoietic and non-hematopoietic cells; and (2) that the major

30 ligand bound by OX2R is indeed the jdentified ligand OX2, on the
pasis of anti-OX2 (0X90)} binding inhibition and lack of
detectable binding to B cells from OX2 KO mice. These data
cannot exclude the possibility that there are other ligands bound
by the OX2R in addition to the known ligand OX2, as even flow

35 cytometry had not detected cell~-surface molecules expressed at

very low level.
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retain, blesks o ¥REULA erdipdmgicalo Wirdlogiloal Attressatcanelg anal ysis of
natural varjants_can_indicate J){\haat poesét'lons(lt qrmﬁ&rjﬁmions.
Thi s mayeYak¥2tedr on?eQ0 pobul atToHl @nal ysi's S v On anong

i ndi vi duadss SEVOS SA Slalai e sk . (Bhed-9s GalsnSaaieg é@rbor

i ndi vi dual.s ar a d, £ . P |i$-eANG SEUERSIdK outhinfice
al | ows Lﬁ%%?ﬁ%?%%%g%%pul%t%‘ﬁ%l y%%}%%%%f% geosggg Al citations
her aion amayilbeoggpoenat@dherein by reference the sanme extent as if each

i ndi vidual pubhibca! hifingls AL EDIbé negbpecates dna aiatels dhrstudy the
nodi fications and vari ations pade witho

I t departi fr i f:S | rjqt
appar ent faRcthes ecEkERe c@LRES t He A YO - de%‘c?'i F- i %&ﬁ""g%}r?}{ld Eee? & this

i nventiop;1699) aNdISEORE]. aB6 W 1450€1660; Mankoo, et al. (1999) Nature
400:69-73; Gorczynski, et al. (1999) Iransplant. Proc. 31:577-

1S 578; and Gorczynski L, et al. (1999) J. Immunol, 162:774-781l. Of
particular interest will be the roles of macrophages or other
myeloid cell populations, e.g.. in the blood, lymphoid tissues,
or solid organs, including the microglia in the nervous system.
Tests of susceptibility to infection, autoimmune inflammation,

20 and neural degeneration are indicated. Both antagonist and
agonists will be useful reagents in the in vitro or in vivo

models described or made available.

XIII. Screening for Substances Likely to Have Therapeutic Value

25 | The biological effect of the OX2R/0X2 interaction can be
investigated by using antibody reactive with OX2R (an
experimental substitute for OX2) to crosslink OX2R molecules in
the macrophage cell surface membrane, and looking for changes in,
e.g., nitric oxide production or phosphorylation of signaling

30 proteins.

The effects of perturbing the OX2R/O0X2 interaction can be

tésted using macrophages carrying OX2R, by exposing them to a
cross-linking binding partner such as a mAb for OX2R (e.d.,
OX102} or a recombinant multivalent version of 0X2 in the

35 presence and absence of the candidate substance. Comparing
activity of the macrophages (e.g., nitric oxide production or



be The specific enbodiments herein are offered by way of exanple is tng hﬁﬁ
limted by the terns of the along with the full scope of equivalents 2003

entitled, Wﬂocjﬁ% invention is not to be CENOV2003 PCT/ USW?@% gl Y.

and the appended clains, to which such clains are limte Speci f 5r
enbodi nents that have been presented herg n by way of exanple. Nov 2003
103 WHAT IS CLAIMED IS: 1 An isol ated reconblnant polynucleotlde whi ch

encodes a pol ypepti de conpr|5|ng the mature polypeptide of SEQ ID NO 2,
4, 6, 8, phosphorydatépn29f sigmpdlisg ar@aebrﬂs}eé%rrﬁhﬁaw%%ql%u%eot|de

of Caim %ﬁgé'n@% %&CQ%S c8nBekkpertbA8ousanwL L $i ﬂﬂdiE@t@&flhléﬂi@fﬂ wpept i de
of SEQ ID

he i sol ated or I nant cleotld
whi ch enc@@é’éﬂé’aﬁ}ﬁl ?HE’&FPBEE e @Pﬁ&ggﬁgrﬁa? % r?p%p‘tlché 38? gé%‘n%fl
NO S. 4. eHf@ricefleated or reconmbi nant pol ynucl eotlde of Caim1 which
d I th :
2SS S o LA e AR REA U pROLURERY B S BRI hnds
t he mat ur emodeddi og p.oseasnsonnSE@ltD macrophages aze nvalivedoingiher 6,
AN exPreS P MBGLODr EABPESSbBGe! NeLLACLS! 2ALOmhRPEPI NANY: PORYEAIL €1 | de

of Claim I solate ost ce contai ning the expression vector of
Claim 6. @stabldished BpdeaRi Aych psl %Bsﬁl@én%frp#%%@l%m turing the host

cel | of CleRidaphaiBdgelisyist %Qhebéoﬁébal oag a@s@fi)ldélﬁeaﬁ@eemhybeﬁiedie 9.
The polynucl eotide of Cajm1l Q}é r Ses; an. oLl onsg{ of the
replit8ti @®OVer0e-fhe ol QnGPFe@PP&éSOPX tht \Aﬁ?f:?\ T TR O p T ses @
det ect abl gutaligimuntkl dlEhesléOIE)tpueh.ﬁehtde afit & mhond m@phabomym@snat ur al
sour ce. he poI nucl d [ [ duced.
13. The pé‘ cl Qoﬂl & of Bgzg‘l Wf? ghﬁ%g %egg‘é%%%%gg AP%%A%%ﬁ#he

pol ynuc! eatoned tafon@| amhlamchuromct pernuhondees DAPI CembmnatierRantially

ﬁgezorz;' %goqié_%ctfp@rygﬁre%g@%;%%pb'fs\:HG bﬁ?/@mw&@@éy&@@trﬁﬁﬁ 9 canirda

e substaptially pure i sol at ed
polypéétléétM:a@%@ﬁ#ﬁﬂStEG#ﬁpﬁ§Fﬁ§5tﬁ@rnﬁPﬁPeCOB%} Yheptid éh*?*%}$&§-4
17. The 5!EéﬁégkﬁékbﬁgﬂpﬂﬁdgbausEbahaﬁlagl&@EpMmﬂEVQIeﬁjmﬂn115 conpri sing
the mature pol%?%%ges Q%thg %Re abo%e will indicate ways in which

perturbation of the OX2R/0X2 interaction may be therapeutically
beneficial. For example, the invention provides the means to

20 make recombinant versicns of OX2RH which can be used in
conjunction with the available OX2 proteins to screen for
possible pharmacological reagents which block the interaction.
The availability of interacting proteins provides the means for
high throughput small molecule screening programs, as are used in

25 the pharmacology industry. See, e.g., meetings on High
Throughput Screening, International Business Conmunications,
Southborough, MA 01772-1749. Interactions through the
cytoplasmic region of OX2RH are likely therapeutic targets and
knowledge of the sequence and its interactions provide a means to

30 develop pharmacological reagents through similar screening

methods.

¥XIV. Structure activity relationship
Information on the criticality of particular residues is
35 determined using standard procedures and analysis. Standard
mutagenesis analysis is performed, e.g., by generating many



0 5 NOV 2003 104 1 8. The substantially pure or isolated pol ypeptide %f
Claim 15 conprising the mature pol ypeptide of SEQ ID NGO 20. 19. A mamvﬁ@m
conpound wompneedsng an antigen binding site froman anti bogdcradedsives
specifically binds to a polypeptide conprising the mature pol ypepti de of

SEQ ID NO 4, 6, 8, 10, 12, 20, or 23.,g0. The binding compound of C aim

19 which specifically binds to a pol ypeptide conprising the mature

pol ypeptide of SEQ ID NO 4. 21 The.b%gding%égggﬁgn .gf C%@j?&QQ whi ch
L]

speci f i cdiEfebendsvasianssl obeRt FEE LB PY uf " pol'ypept i de of
SEQ I D NQLsPridds 1henkifdeddarovppuandoevalaatind Rhbtagbeeti 2¢ERY 52 %P nds

t | tid th t [ 20. 23.
The b} ndpg SbemiBERARGE - O APt 185 Urkr oPRE SAPAEY, OF, Ehe HLER BT 20 2

cont ai neyet24mikiaghpoeitgonsnpbiod BACEHi arabvithEr ePR §2i tPHIACTRY

oher o SRR AP R oSN (AR e e 26~ Thbebi ndi ng

) I'S a_ nonocl onal antlbgdg.#§§.l gfcg%nding
conpound sabs®iited taheishersarBabRndPA§CkonpBURRIRLaLe P ragnEnt.  27.
The bind%@Q} und of Claim 19 wherein said binding conpound is a Fab
fragment. ~ The binding conmpound of _Claim 1 ﬁ% el sai hadi-ad
conpound is aPRferrAtdgirant. anégys?ﬁeOEiHBFﬁéaio %&%g_gfééﬂa?n119 mgerein
sai d bi ngiiG ¢EReYRHs Tolemaygahedural movahéonshenlTbab mBYeF§SuUlp. IFHR

bi ndi ng conpaqund of .Claim 19 whereLn.sai.d.bLadi Rg; 9Hpd1E5s attachedsto a
sol i 40 sGE%%FéF&P“@f.aﬁ%?ﬁ&lﬁdpgggégﬁ%gﬁﬁg %ﬁgéﬁa%%?gg_mh re§n said solid
subst r at g tra imsead speqilesst | Sampdetr fren sglethedpinrdiNgBBmPoldhd of Caim

19 wherein said binding ngd, i3 vdekeghabk¥queabaehed. 3BisTadlbwadi ng
conpound ¥ zéeldr%l %gc‘(;\lﬁe?’gi n salgalablyndi ng gg gﬁnd is fluorescently

| abel ed. eralwadic20CE TOPWEL1IPRe PRLNBPRED ound of O aim 19 wherein said
anti body is raised against the mature polypeptide of SEQID NO 4, 8, or

23. 35. The binding conpound of .G aim 19 wherei i i;ndi gepeunad to
exhi BBts a Kd bl @HiagPOReRtie iR ﬁ%r%gga%%%di@lng@ggg ound o

f
G aim 19 mhersine saitedd b ig mmhodmmmlapgbériiqaéioﬁoﬁ’ﬁog’g??%. 37.

Use of the supstantiall ur r..i Nale' R 1d& 9hd€l-atedlioobet he
bi ndi ng %RR&&EﬁR¥QR1%ﬁ§Q§éﬁé%#E5aﬁ§&l%hgp#§%6¥§§953é%6f a medi cament for

modul at i nphehysord ey by refereing®rent of a cell or tissue culture cells.

Many modifications and variations of this invention can be
20 made without departing from its spirit and scope, as will be
apparent to those skilled in the art. The specific embodiments
described herein are offered by way of example only, and the
invention is to be limited by the terms of the appended claims,
along with the full scope of equivalents to which such claims are
25  entitled; and the invention is not to be limited by the specifi~
embodiments that have been presented herein by way of example.



38. The use of O aim37, wherein said nedicanent: a) enhances nyel oi 5 gey H)
function in vitro; or b) enhances imunity in an ani mal being systemcally
treated with nedicament. 0 5 NOV 2003 WD 00/ 70045 1 SEQUENCE SUBM SSI ON

PCT/ USOCQO' 12998 SEQ D NO 1 is rodent OX2R nucl eoti de sequence. SEQ D NO 2 is
rodent OX2R pol ypepti de sequence. SEQ D NO 3 is primte OX2R honol og |

nucl eoti de sequence. SEQ D NO 4 is priygge OX2R honol og 1 pol ypepti de
sequence. SEQ D NO 5 is rodent OX2R honol og 1 nucl eoti de sequence. SEQ D

NO 6 is rodent OX2R honol og 1 pol ypeptide sequence. SEQ D NO7 is prinmate
OX2R hoNHAJGISXChAEMEIXISaci d sequence. SEQ D NO 8 is primate OX2R honol og 2
pol ypepti de sequence- SEQ D NO 9 is rodent OX2R honpl og 2 nucleic acid

sequende-  SEQ Rold\ rbor eESRIE B Eh &&aésvzpﬁa e fide EHERGRg =0 D

NO 11 i.5 W g C nce. QD | rodent
OX2R horm 3 @I peptrT aé sequi]é;acg’ ’EIQQ??J ‘Ii's rodent OX2R pol ypeptide
encodi 4 i3 prinmate OX2R honpl og 1 poI ypepti de

enoodi 1y seqiEnazte ie QSOFNQgﬂfB‘P@WWC XSl oNBKB §rcpdbR phZpeRtde

encodi @%%ﬁb%m%ﬂmﬂﬁe SER IDMO: 40X2R honol og 2 poI ypept i de

encodi ng sequence. SEQ D NO 17 is rodent OX2R honol og 2 pol ypepti de

encodi iy s eq'ﬂm*tscdate&;léﬂ-dbomrihﬁt palymadentide ORCRimdANwhiel ecodes ¥ pelypépslide

encodi nguieiiigthe mabrpblypeptide of S moasOXZR honol og 1.2 nucl eoti de
sequence- SEQ D NO 20 'S pr| mat e OX R honol og 1.2 pol ypepti de sequence.

30 s e M %%&%‘;ﬁ%%%'gﬁﬁ%?wggé%ﬁ%%ezs .
r odent og pti 2b SEQ D NO 24 is rodent OX2R
honol o e enco LN uence, > Research Counci |
Scher i g?g Cor%lﬁ %W%rﬁ‘ﬁg‘é 1 é’i’#gmmde &Oﬂﬁﬁﬁérﬂﬁ%m&“’&: Met hods
<130> E@MQILM»S&E%:I@B@Q&Z%% 9 <151>1999-05- 13 <150>GB
9925989. 7 <151>1999-11-03

6. An expression vector, comprising the isolated or recombinant polynucleotide of Claim 1.

7. An isolated host cell containing the expression vector of Claim 6.

8. A methed of making a polypeptide comprising culturing the bost cell of Claim 7 under
suitable conditions to produce the polypeptide.

9. The polynucleotide of Claim 1 which further comprises an origin of replication.
10.  The polynucleotide of Claim 1 which further comprises a detectable label.

11.  The polynucleotide of Claim 1 which is from a natural source.

12.  The polynucleotide of Claim 1 which is recombinantly produced.

13.  The polynucleotide of Claim 1 which further encodes DAP12.

14.  The polynucleotide of Claim 1 which further encodes DAP10.

15. A substantially pure or isolated polypeptide comprising the mature polypeptide of SEQ
IDNO: 2,4, 6, 8, 10, 12, 20, or 23.

16.  The substantially pure or isolated polypeptide of Claim 15 comprising the mature
polypeptide of SEQ ID NO: 4.

17. The substantially pure or isolated polypeptide of Claim 15 comprising the mature
polypeptide of SEQ ID NO: 8.



<160>24 <170> Patentln Ver. 2.0 <210> 1 <211> 1574 <212> DNA <213>

Unknown <220> <223> Description of Unknown Organism rodent; surnised03 N0V 2003
rattus rattus <220> <221> CDS 0 5 NOV 2003 WD 00/ 70045 <222> (91)..(1071)
<220> <221> mat_peptide <222> (162)..(1071) 2 PCT/ USOQ 12998 <400> 1
agcggaggga tcctggtcat ggtcaccgct gctcccctac ctgtgaagag aaagagcacc 60

gagt gagCCg ctgaaaacca gaaaaccgaa atg cfga tgc ttt tgg aga act tct 114 Met

Leu Cys Phe Trp Arg Thr Ser -20 cac gta gca gta ctc ttg ate tgg ggg gtc ttc
gcg get gag tca agt 162 His Val Ala Val Leu Leu Ile Trp Gy Val Phe Al a

Al a G' ugser mrsubéﬁmall uémfisolitgd e;ﬂiﬂ&oﬂ@maltsmﬂrﬁ thd flafdd) aac aat

tca ?%@E 4 Pro Alsnps’tys Asn @ n Thr i n Asn Asn Ser

Ser t™ Thr 5 10 1% gaa gtt aac act aca gtg ttt gta cag atg ggt aaa

aag get ctggg 258 GI u ya Asn Thr Thr Phe \% ys Lys
Al a Le ?& ta
aca g é’m@fg séuggql eég%

Trp Thr23%0>4@235 ata acc ctc aga gga cag cct tcc tgc ata ata tcc tac aaa
gca gac 354 Ile Thr Leu Arg Ay d@n Pro Ser Cys Ile Ile Ser Tyr Lys Ala
Asp 50 285 60Iteddndiag cogmpomacioofCising awhith specifidaliy Hindy tgapohpeptadyconiprisingc

t gg 402he Haturd\palypptidélof SEEIDENG: er Asn Cys Ser Asp Arg Ser Ile Thr Trp 65
70 75 80

21.  The binding compound of Claim 19 which specifically binds to a polypeptide comprising
the mature polypeptide of SEQ ID NO: 8.

22.  The binding compound of Claim 19 which specifically binds to a polypeptide comprising
the mature polypeptide of SEQ ID NO: 20.

23.  The binding compound of Claim 19 wherein said binding compound is in a container.

24.  The binding compound of Claim 19 wherein said binding compound is a pelyclonal
antibody.

25.  The binding compound of Claim 19 wherein said binding compound is a monoclonal
antibody.

26.  The binding compound of Claim 19 wherein said binding compound is a Fv fragment.
27.  The binding compound of Claim 19 wherein said binding compound is a Fab fragment.
28.  The binding compound of Claim 19 wherein said binding compound is a Fab2 fragment.

29.  The binding compound of Claim 19 wherein said binding compound is conjugated to
another chemical moiety.

30.  The binding compound of Claim 19 wherein said binding compound is attached to a solid
substrate.

31.  The binding compound of Claim 30 wherein said solid substrate is a bead or plastic
membrane.

32,  The binding compound of Claim 19 wherein said binding compound is detectably
labeled.

33.  The binding compound of Claim 19 wherein said binding compound is fluorescently
labeled.



gcc
Ser
cag
Hi s
ttc
Adn
cac

Phe Pro

cct
Al a
aat
du
175
ttc
Cys
ctg

cca
Ser
agt

att.

Au
cca
260

tcc aca cct gac ctc get cct gac ctt cag atc agt gca gtg gcc 450 Al a
Thr Pro Asp Leu Ala Pro Asp Leu G@n Ile Ser Ala Val Ala 85 90 95 5at(y 1003
cat gaa ggg cgt tac tca tgt gat ata gca gta cct gac ggg 498 Leu G n
QQu Ay Arg Tyr Ser Cys Asp Ile Ala Val Pro Asp Ay 100 105 110 aat
caa aac atc tat gac ctc caa gtg ctg gtg ccc cct gaa gta 546 Asn Phe
Asn Ile Tyr Asp Leu An Val Leu ValO5Pro Pro Qu Val 115 120 125 acc
ttt cca ggg gaa aat aga act gca gtt tgt gag gcg att gca 594 Thr His
Gu Arg Thr. Al a Val S alle Ala 130 135 140 ggc aaa
get34 913’& lméﬂeg@qmmtgé@&éam eregggldgeambp@ sqaisedsaginsghg maparePr o
Al QO%mpﬂld@fﬁQﬁBM(Im 8Pom23Asp GI y Asp Cys Val 145 150 155 160 get aag
gaa tca cac agc aat ggc acc gtg act gtc cgg agc aca 690 Ala Lys Asn
Ser3sHi s mrb g.ggm of WlaikNT9 Whéreily sgidiindihp coMbbedl kAR aléPto3 170
OSI}Q{ 12998 tgc cac tgg gag cag agc cac gtg tct gtc gtg
tot. g t gtc tct 38 Cys His Trp Glu Gln Ser Hs Val Ser Val Val Phe

Val, JVal 5.1 t .aac caqg tgct .ctg tct ata gaa
ggt36 ‘%53" s Sopod F Hipi fy dinggpmpliynds i p ferily " o,
200 205 ggt gac caa tta tta gga tca tac att caa tac ate atc
tct att 834 Gy Aso d@n Leu Leu Ay Ser Tyr Ile dn Tyr Ile Ile Pro
11 87210 ‘éswfﬂms @Hnwgomselatqd@ompwwﬁ@mmﬂﬁ orgxcbmdmgtg aaa ate
ggeossRsitiph of Clagm| 9\ for the marmfdcdture 6f 3 medicamment oy modalatihg physjslogy er Ser
22dezdopisit cf4ellge tiage caharetglls.aaa ttg cca aaa tcg gga get act cca gat
gag 930 Cys Arg Lys Cys Lys Leu Pro Lys Ser Ay Ala Thr Pro Asp Ile
24338250 BRrust 38 Cldin TR dhaleth git-get agc tac aca gag aag agc aat
978 %%I\ﬁ&&e%e%&céﬂfﬁnﬁ)ﬁ&l Sitrbd 6 Ser Tyr Thr Gu Lys Ser Asn Pro
y

265 2¢9 enhances immunity in an animal being systemlcally treated with medicament.



etc tat gat act gtg acc acg acg gag gca cac cca gcg tca caa ggc 1026 E(ﬁﬁ 00
Tyr Asp Thr Val Thr Thr Thr GQu Ala Hs Pro Ala Ser A n @y 275 280 o !u;

gtc aat O@@ @mEde@ac tgt ctt act ttg tca gcc atg gga ate 10%kTnisodnd@s Asn
Gy Thr Asp Cys Leu Thr Leu Ser Ala Met Ay Ile 290 295 300 tagaaccaag
gaaaagaagt caagagacat cataattact gcttttcttt ctttaaactt 1131 ctccaatgga
gggaaattag ctcttctgaa gttcttagaa agcacaaatg ttctaatgga 1191 tttgccttta
agttcttcta tcattggaag tttggaatct ttgé?%}@’ﬁg TEYLEE M ¢ 1251 taggaagaac
tgatttaatt attacaaaga aagcacattg ttat aaa atatcaaatt 1311 gtgcaataca
at gat gaa@&Qciydge t1 6 ¥ a%}‘a%Ra“ gg 3G T0d iaCaat cat 1371 tactaaagca
tttcatgt Qg%li t ccdd ‘é%[%?& mol - peddGat Qaledd3l tatggtat gt
gtgtgeett %‘ﬁ@“i é‘ Bl Eir?otl{% %1%@&&%&&&1 ttat caagac
atctctgt Q .t 6eA0 nakdloat Dara ) gediaat fapegndd51  tgagtattgg
agat gt t t td-sat@ 57é1 §2}£h>en% oAl hamddd 1 $2lppeitRie se@d8ncdinknown <400> 2 0
5 NOV 20Qgo\V¥) Q- 7PQ45p Pk USOOERIRGE8 04 2 MetliieuaCyd sRieeiep Arg Thr Ser
Hi s Val @E@ Malnok eg) iseprindae e ToXER- BOmol2E 2 TO1Gbeptyat BB ® Ala G u Ser Ser
Cys Pro Asp tysioAsh iG nodémt (2R hoBeloy 3 @C@# %hd,%eﬁ“‘é}é?e Ser Thr Met Thr
du Val Asn ThmoThio &l rédeat\@4f2R !EW‘OJ}S'QZQ)P@l TLys Ala Leu Leu
%ﬁl ?ése

Cys Cys REQ Temo:|E Sérrq_d@HtTWZR 25“‘ 99 “leu 1le Thr Trp

Thr Ile TR [RACAr GIs rgeﬁt ;S ET;p&g ggp & Ser Tyr Lys Ala
Asp Thr < OTh s p J.m t omo J.@renég@m@r geu@hcd.l € Thr
Trp Al a NOP 95 AL% Somoll g J.&éléna:cﬂhnld sedoencdl a Val
Ala Leu Syp rﬁtIYéxﬁeﬁomﬁQg% pﬂ:@ﬁpe@)ﬁde\aﬂhcbﬂmgAkaqu‘éate Pro Asp
Ay Asn r}IOASf'? lilserddentASEe H-Abimo1b@52 pbQyddds id@ (encoding sequence.

SEQ ID NO: 18 is rodent OXZR homelog 3 polypeptide encoding sequence.

SEQ ID NO: 19 is primate OX2R homolog 1. 2 nuclectide seduence.

SEQ ID NO: 20 is primate OX2R homolog 1.2 polypeptide seguence.

SEQ ID NO: 21 is primate OX2R homolog 1. 2 polypeptide encoding sequence.

SEQ ID NO: 22 is rodent OX2R homolog 4 nucleic acid sequence.

SEQ ID NO: 23 is rodent OX2R homolog 4 polypept*de sequence.

SEQ ID NO: 24 is rodent OX2R hemolog 4 polypeptide encoding seguence.

<110> Medical Research Council
Schering Corporation

<120> Mammalian Proteins; Related Reagents and Methods
<130> DXQ1052K1 PCT

<140>
<1l4l>

«<150> GB 9$911123.9
<151> 1999-05-13

<150> GB 9925889.7
<151> 1999-11-03

<160> 24
<170> Patentln Ver. 2.0

<210> 1

<211> 1574
<212> DNA
<213> Unknown

<220> _
<223> Description of Unknown Organism:rodent; surmised
rattus rattus

<220>
<221> CDS



G n Val Leu Val pro pro Gu Val Thr Hs Phe Pro Gy GQu Asn Arg 1250153@)”003
135 Thr Ala Val Cys Qu Alalle Ala Ay Lys Pro Ala Ala @n Ile Ser

145 150 T Pro Asp Gy Asp Cys Val Ala Lys Asn Qu Ser_Hi n

155 160 1&@0%"1% Val Thr Val Arg Ser Thr Cys Hs Trp G u"%’iﬂsi‘g{”ﬁss Val
170 175 180 Ser Val Val Phe Q/s Val Val per His Leu Thr Thr Ay Asn A n Ser
185 190 12%02%35}&13109@ lle Au Leu Ay Arg Gy Ay Asp Gn Leu Leu Ay Ser

Tyr 205 Il'e An Tyr Ile lle Pro Ser Ilellelle Leulle lle lle
Ay Cys 228 225 230 Ile Cys Leu Leu Lys Ile Ser Gy Cys Arg Lys Cys Lys
Leu Pro Lysi> 236 p240idd5 Ser Ay Ala Thr Pro Asp Ile Qu GQu Asp GQu Mt
A n Pro Tyrz2-Alas2)2501P8% 260 Ser Tyr Thr G u Lys Ser Asn Pro Leu Tyr Asp
Thr Val Thr Thr Thr 265 270 275 280 Gu Ala Hs Pro Ala Ser dn Gy Lys

Val Asn &1§0>Thr Asp Cys Leu 285 290 295 0 5 NO\/ 2003 YO 45,5 Thr Leu
Ser Al a WBESEE§Id [FETHHG2E RIS FIL29IF°Io, <3155 MaaQ%%gQU?%OM
<220> <223> Descri t|on of Unk an LLae; LAt Sed <0>hono
sapi ens €39ERRHF 53R TT) 9T TL{%%A %5 ig%l?ﬁatrgge;l%uéﬁr Ser
<222>(295)..(1101) PCT/ US00112998 <400> 3 cagagaaaag cttctgttcg tccaagttac
t aaccaggct aaaccacata gacgtgaagg 60

cac grta gca gta ctc ttg atc tgg ggg gtc ttc goeg got gag tca agt 162
His Val Ala Val Leu Leu Ile Trp Gly Val Phe Ala Ala Glu Ser Ser
-15 -10 -5 -1

tgt cct gat aag aat caa aca atg cag aac aat tca tca act atg aca 210
Cys Pro Asp Lys Asn Gln Thr Met Gln Asn Asn Ser Ser Thr Met Thr
1 5 10 15

gaa gtt aac act aca gtg ttt gta cag atg ggt aaa aag gct ctg ctc 258
Glu Val Asn Thr Thr Val Phe Val Gln Met Gly Lys Lys Ala Leu Leu
20 25 30

tgc tgc cct tct att tca ctg aca aaa gta ata tta ata aca tgg aca 306
Cys Cys Pro Ser Ile Ser Leu Thr Lys val Ile Leu Ile Thr Trp Thr
35 40 45

ata acc ctc aga gga cag cct tcc tgc ata ata tcc tac aaa gca gac 354
Ile Thr Leu Arg Gly Gln Pro Ser Cys Ile Ile Ser Tyr Lys Ala asp
: 50 ' 55 60

aca agg gag acc cat gaa agc aac tgc tcg gac aga agc atc acc tgg 402
Thr Arg Glu Thr His Glu Ser Asn Cys Ser Asp Arg Ser Ile Thr Trp
65 70 75 80

gcc tcc aca ¢ct gac ctc got cct gac ctt cag atc agt gca gtg gcc 450
ala Ser Thr Pro Asp Leu Ala Pro Asp Leu Gln Ile Ser Ala val Ala
: 85 90 55

ctc cag cat gaa ggg cgt tac tca tgt gat ata gca gta cct gac ggg 498
Leu Gln His Glu Gly Arg Tyr Ser Cys Asp Ile Ala Val Fro Asp Gly
100 105 110

aat trtc caa aac atc tat gac c¢tc caa gtg ctg gtg ccc cct gaa gta 546
Asn Phe Gln Asn Ile Tyr Asp Leu Gln Val Leu Val Pro Pro Glu Vval
115 120 125

acc cac ttt cca ggg gaa aat aga act gca gtt tgt gag gog att gca 594
Thr His Phe Pro Gly Glu Asn Arg Thr Ala Val Cys Glu Ala Ile Ala
130 135 140

ggc aaa cct goct gog cag atc tet tgg acg cca gat g9g gat tgt gtc 642
Gly Lys Pro Ala Ala Gln Ile Ser Trp Thr Pro Asp Gly Asp Cys Val
145 150 155 160

gct aag aat gaa tca cac agc aat gge acc gtg act gtc cgg age aca 690
ala Lys Asn Glu Ser His Ser Asn Gly Thr Val Thr Val Arg Ser Thr



aaggggct ag aaggaaggga gtgccccact gttgatgggg taagaggatc ctgtactgag 120
aagttgacca gagagggtct caccatgcgc acagttcctt ctgtaccagt gtggaggaaa 18005 NOV 2003
agt act gagivoom@gegcaga aaaagagaaa acagaa atg ctc tgc cct tgpcagsseddes Vet

Leu Cys Pro Trp Arg -25 act get aac cta ggg cta ctg ttg att ttg act atc ttc

tta gtg gcc 282 Thr Ala Asn Leu Ay Lel Leu Leu Ile Ley Thr Ile Phe Leu
Val Ala -20 -15 -10 -53%5gaa gcg gag ggi‘7?;et get caa cca'Hac aac tca tta atg
ctg caa act 330 du Ala dudy Ala Aa dn bProAsn Asp SeL. Ley,pet Leu
G n Thr %f §2% F§ cé%% 95aft T ICH” Jof Hfadeld} « S agf tta tgt atg
gat gaa %BHl%grme% Iﬁiﬁgﬁgﬁ?ah%;gﬁi ?Ia gapsk%r e?{%ég%nggi' Cys Met Asp
G u 15 20 25 aaa cag att aca cag aac tac tcg aaa gta ctc gca gaa gtt aac
act 426 .JyscHakal her ThE GencdpnclysroSese lays ddal ctewghl &aCGhue Valrsdsn Thr 30
35 40 tcaast g8 atk tHracaagsatl gigskrama aat 1getGlyt Jewtdivt &g GYe cct cct 474
Ser Trp Pro Valiskys Met Ala Thr 2asn Ala Val Leu &% Cys Pro Pro 45 50 55 60
atc gca tta aga aat ttg atc ata ata aca tgg gaa ata atc ctg aga 522 lle
Al a Leu gatgods Fapetrd [£ga |99e t¢2 CFAratHr gaﬁtﬂcléffé PFe Céut%r §§’65 $6*75 ggc
cag cat Qlchga@lac]ae"aéa“ oy feic HRGI 5 l’gé%fr% a4% ‘§8g°%cé'B370 dy An
Pro Ser Cys?¥fr Lys Ala Tyr %% Lys Gu Thr ASH G u Thr WO 00/ 70045 80 85 6

20 0 ro 2L 2003, TE LBOYL23D achacaace da bl dtclagiabasagsaga ola ace
4

tgg gtc.Fcra0g el 618, MUscly Eydhi Ak O6s W LAsR1El serAtgy | e Thr Trp
Val Ser fi’sg Pro 95 100 1G5 gat Cag aat tegsgac ctt cag atk4egt acc gtg gcc
atc act cat gac 666 Aso Ar. Asn Ser Asp Leu An lle Arg Thr Val Ala lle
Thr Hi s AxpaddGabligrliBa gng ted amactagagd getadE aty agtaaticgazct 244t ggg aat
ttc cat @t A7d4ysQys Tys LByr PAr gv€yser| Sy Nde Tl PThRsprbleA§pv A y Asn Phe
His Arg 125 130 135 1485 gga tat cac c2®caa gtg tta gtf’>aca cct gaa gtg
acc ctg ttt caa 762 Glgl Tcyr Hs Leu An Val Leu Val Thr Pro dy,yal Thr
Leu Phe gat gaa atg cag ccg tat gct agc tac aca gag aag agc aat cca

Glu Asp Glu Met Gln Pro Tyr Ala Ser Tyr Thr Glu Lys Ser Asn Pro

260 265 270
ctc tat gat act gtg acc acg acg gag gca cac cca gcg tca caa ggco 1026
Leu Tyr Asp Thr Val Thr Thr Thr Glu Ala His Pro Ala Ser Gln Gly
275 280 285
aaa gtc aat ggc aca gac tgt ctt act ttg tca gcc atg gga atc 1071

Leu Thr Leu Ser Ala Met Gly Ile

300

Lys Val Asn Gly Thr Asp Cys
290 255

cataattact 1131

tagaaccaag
ctccaatgga
tttgccttta
taggaagaac
gtgcaataca
tactaaagca
tatggtatgt
ttatcaagac
tgagtattgg
<210> 2
<211> 327
<212> PRT

<213>

<400> 2

gaaaagaagt
gggaaattag
agttcttcta
tgatttaatt
atgatgaaaa
tttcatgtga
gtgtgcetet
atctctgtca

agatgrtttt

Unknown

caagagacat
ctctteotgaa
tcattggaag
attacaaaga
ctgagtttec
gttcttecaa
atatgrttgt
aaaactcact

ata

gttcttagaa

tttggaatct

aagcacattg

tcaagaaata

aaaagaaaat

ttacaaatgt

ggegttccag

gcttttettt ctttaaactt

agcacaaatg

ttgcotgotac

ttatggtaaa

actgcagaag

ccctgtgtat

gtatatatgc

atttatgaaa

ttctaatgga
ctgttaattc
atatcaaatt
gaacaatcat
acgacatgat
acacatctga

gctaataaag

1191

1251

1311

1371

1431

1491

1551

1574



145

get
160
gaa
175
gag
190
954
210
aaa
225
tta
240
aaa
255
1151
1211
1271
1331
1391
1451

150 155 aac agg aat aga act gca gta tgc aag gca gtt gca ggg aag cca
810 Asn Arg Asn Arg Thr Ala Val Cys Lys Ala Val Ala Gy Lys Pro (hbAOV 2003
165 cat atc tcc tgg atc cca gag ggc gat tgt 9%.‘1‘?(%0 caa
858 a"“ﬁ.ﬁ'g'sne Ser Trp lle Pro GQu Ay Asp Cys Ala Thr yswgdrals(}u
180 185 tac tgg agc aat ggc aca gtgtact gtt aag agt aca tgc cac tgg
906 mdiymedrqysSere Asp gy THhrsevalisTiWal \ella Vylks L8erLlebhfl€yBPH s Trp G u
195 200 gtc cac aaRdgtg tct acc gtglacc tgc cac gtc-téc cat ttg act ggc
Val His Asn Val Ser Thr Val Thr Cys His Val Ser His Leu Thr Ay 205
215 9PO VahaRheadlp A4t TgSeadeat &Hage AR brs AeRtCgt Pt M tggt gec aaa
1002 Asn Lys Set Leu Tyr Il '@ & Leu Leu Pro Val Pro @y Ala Lys Lys
230 5 atc agc gaa .att _ata.t ty;.GC tat tat tat
1050‘2’%“ E%srn g?/rs Ff e 1 5%3%}1’%%3?‘} %F%%r&ﬁ gﬁgr%aqTﬁ?é%rl Tyr Tyr Leu
245 250 gac cat cgt ggg att cat ttg gtt gtt gaa agt caa tgg ctg cag
10981 Avac Hg AV9 1 Vallal Beldiizsul @k Yab Péal séd w1Seser(GLen Thp Leu G n Lys
260 265 ata taaattgaatp aaaacagaat ctactccagt tgttgaggagfgat gaaatgc
Il e agccctatgc cagctacaca gagaagaaca atcctctcta tgatactaca aacaaggtga

agyratvel giiegheatilacka am Faagiiy Tht deaghtt Clr C@rafi? t58 t aagt t gt t g

gact ct agt a ccaag&Baca acaacaaacg afatacatta t aat t att gt ctgattttct

tacagttcta gaatgaagac ttatattgaa . attaqotttt .ccaaggt t agaagacat

t t FEArdGatt g&g?fg%?'ts ﬁ%ac@‘ts?g%% Aé%ﬁa‘%g %ﬁiﬂlft 42 ?Itc%ttsnagct gct acc
O05NOV2003 WO 0045 PCTI US00/ 12998 7 agctagttct ctgaagaact

gat gtt at bgs GaaaRafasl sacaiQceralr gagtAaat afnr15dd ash Caahigirgocaggacagt a
aat aat gaaa accaamtttc ctcaagaaat ggactgaagaa 1571 sggagcaagtg tgaacagttt
cttgtgtatc ctt 1604 <210> 4 <211> 295 <212> PRT <213> Unknown <400> 4

Met Leu Bys LienoGIfr piérsgr Tilra Bah AMdsnieweGlO His| lu Géy AxSuTYT Sekeu
90 95

100

Cys Asp Ile Ala Val Pro Asp Gly Asn Phe Gln Asn Ile Tyr Asp Leu
105 110 115 120

Gln Val Leu Val Pro Pro Glu Val Thr His Phe Pro Gly Glu Asn Arg
125 130 135

Thr Ala Val Cys Glu Ala Ile Ala Gly Lys Pro Ala Ala Gln Ile Ser
140 145 150

Trp Thr Pro Asp Gly Asp Cys Val Ala Lys Asn Glu Ser His Ser Asn
155 160 165

Gly Thr val Thr val Arg Ser Thr Cys His Trp Glu Gln Ser His Val
170 175 180

Ser Val Val Phe Cys Val Val Ser His Leu Thr Thr Gly Asn Gln Ser
185 190 195 200

Leu Ser Ile Glu Leu Gly Arg Gly Gly asp Gln Leu Leu Gly Ser Tyr
205 210 215

Ile Gln Tyr Ile Ile Pro Ser Ile Ile Ile Leu Ile Ile Ile Gly Cys
220 225 230

Ile Cys Leu Leu Lys Ile Ser Gly Cys Arg Lys Cys Lys Leu Pro Lys
235 240 245

Ser Gly Ala Thr Pro Asp Ile Glu Glu Asp Glu Met Gln Pro Tyr Ala
250 255 260

Ser Tyr Thr Glu Lys Ser Asn Pro Leu Tyr Asp Thr val Thr Thr Thr
265 270 275 280

Glu Ala His Pro Ala Ser Glm Gly Lys Val Asn Gly Thr Asp Cys Leu
285 290 295



-25 -20 -15 Thr Ile Phe Leu Val Ala Gu Ala Gu Ay Ala Ala G n Pro AdhS k82003
-10 -5 -1 15 Ser Leu Met Leu A n Thr Ser Lys Gu Asn H's Ala Leu Ala Ser
Ser 10 1WOoN07@8WS Leu Cys Met Asp Qu Lys An Ile Thr A n AST/OSPH/1298 Lys
Val 25 30 35 Leu Ala Qu Val Asn Thr Ser. Trp Pro Val Lys Met Ala Thr Asn
Ala 40 45 50 Val Leu Cys Cys Pro Pro |Pe Ala Leu Arg Asn Leu Ile lle lle
Thr 55 60 65 70 Trp Gu lle Ile Leu Arg Ay G n Pro Ser Cys Thr Lys Al a
Tyr Lys 7®rgeeugserydadier FiY A Q@ u Thr Lys GQu Thr Asn Cys Thr Asp Qu
Arg lie 90 95 1003 Trp Val Ser Arg Pro Asp G n Asn Ser Asp Leu Gn Ile
Arg Thr 105 110 115 Val Ala Ile Thr Hs Asp Ay Tyr Tyr Arg Cys Ile Mt
Val Thr Pr2 0 120 125 130 Asp Gy Asn Phe Hs Arg Ay Tyr Hs Leu G n Val
Leu Val 11571%04135 140 145 150 Gu Val Thr Leu Phe G n Asn Arg Asn Arg
Thr Ala Va,Opalys Ala 155 160 165 Val Ala Gy Lys Pro Ala Ala His Ile Ser
Trp Il e PraiGunkebyn Asp 170 175 180 Cys Ala Thr Lys A n du Tyr Trp Ser
Asn Ay Thr Val Thr Val Lys 185 190 195 Ser Thr Cys His Trp Qu Val H's
Asn Val Sexodhr Val Thr Cys His 200 205 210 Val ser. His Leu Thr Gy Asn
Lys Ser Leaz3TyReseFepTicn eleynkeRrPPesa 5™ N ™ 803 SO 56770045 215 220 8 225
PCT/ US00/ 12998930534 Pro Gy Ala Lys Lys lie Ser Lys lle Ile Tyr Ser Ile

Tyr H's 235 240 245 Pro Tyr Tvr Tyr Tyr Leu Asp His Arg Ay Ile H's Leu
Val Val &3£]7250 255 260

<222> (217})..(1101)

<220>
<221> mat_peptide
<222> (295)..(1101)

<400> 3
cagagaaaag cttctgttcg tccaagttac taaccaggcot aaaccacata gacgtgaagg 60

aaggggctag aaggaaggga gtgecccecact gttgatgggg taagaggatc ctgtactgagd 120
aagttgacca gagagggtct caccatgege acagttcctt ctgtaccagt gtggaggaaa 180

t tgg aga 234
ractgagt gaagggcaga asaagagaaa acagaa atg ctc tge cc
agractoagt geas Met Leu Cys Pro Trp Arg
=25

act get aac cta ggg cta ctg ttg att ttg act atc ttc tta gtg gcoc 282
Thr Ala Asn Leu Gly Leu Leu Leu Ile Leu Thr Ile Phe Leu Val Alg
-20 -15 -10 -

gaa gcg gag ggt got get caa cca aac aac tca tta atg ctg caa act 330
Glu Ala Glu Gly ala Ala Gln Pro Asn Asn Ser Leu Met Lig Gln Thr
: -1 1 5

agc aag gag aat cat gct tta get tca agc agt tta tgt atg gat gaa 378
Ser Lys Glu Asn His Ala Leu Ala Ser Ser Ser Leu Cys Met Asp Glu
15 20 25

aaa cag att aca cag aac tac tcg aaa gta ctc gca gaa gtt aac act 426
Lys Gln Ile Thr Gln Asn Tyr Ser Lys Val Leu Ala Glu val Asn Thr
30 35 40

tca tgg cct gta aag atg gct aca aat gcot gtg ctt tgt tgc cct cct 474
Ser Trp Pro Val Lys Met Ala Thr Asn ala Vval Leu Cys Cys Pro PEE

atc gca tta aga aat ttg atc ata ata aca tgg gaa ata atc ctg aga 522
Ile Ala Leu Arg Asn Leu Ile Ile Ile Thr Trp Glu Ile Ile L$§ Arg
€5 70

ggc cag cct tcc tgc aca aaa gcec tac aag aaa gaa aca aat gag acc 570
Gly Gln Pro Ser Cys Thr Lys Ala Tyr Lys Lys Glu Thr Asn Glu Thr



Ser An Trp Leu An Lys Ile 265 <210> 5 <211> 1490 <212> DNA <
e 213>

Unknown <220> <223> Description of Unknown Organi smrodent; surm sed UMQV 2003
muscul us WRRF0045221> CDS <222> (10)..(987) <220> <221> ndCTHH0(13¥8 <222>
(85)..(987) <400> 5 aaaaccgaa atg ttt tgc ttt tgg aga act tct gcc cta gca
gtg ctc tta 51 Met_Phe Cys Phe Trp Arg Thr Ser Ala Lgu Ala Val Leu Leu
-25 -20 -15 ata tgg®9 tc ttt

0g-9gg gtc gtg get ggg tca agt tgt act gat aag aat caa

?i 1' |5€ 1 ggayac\éagafh:%tvgét é‘aé‘ gquaée@t§egccq§g B&E-ﬁ&paw&'d&sn gden -10 -5
- Gigarr&aﬂs@%sa@& agh dieanriftr1e0inCtep Aea SAaAgy Praac act aca 147
Thr Thr n n #Asn Ser Ser Ser #wo Leu Thr G n M&6 Asn Thr Thr 10 15 20

gtg tct gta cag ata ggt aca aag get ctg ctc tgc tgc ttt tct att 195 Val

Ser Val g chbeadd ycdacLys: Aba al_teucme@cqgstgcggc Pte Iy cpt 8285 RFO35 cca
ctg aca amsGyoargt set tAgpaten &da Hggrra Fhat¥rla gicttlé WFa gy PP43 Pro Leu
Thr Lys Alaival Leu Ile Thr ®p Ile Ile Lys Lt®Arg Ay 40 45 50 ctg cca

tcc tgc aca ata gca tac aaa gta gat _aca aag .a
Rk -t g e aca ec < gdg at gaag29kgclewrBro Ser
Oys Thr BFe AL eot el 2GS A ApS eI A G B B8 e aue toc
g ggc i@ c CC tgy, gcc tcc aca ccizsgac cac 339 ThrgoSer Cys Leu
Gy Arg h lle Thr Trp a Ser Thr Pro Asp H's 70 75 80 85 agt cct gaa ctt

cag atc I QCac-H GraChaClhey Gag Hat a@RGcyograaaty I8¢ b tNOw200376%0 00n0045
PCT/ US ﬁ&@g ®is Leu Gln Val Leu Val Thr Pro Glu Val Thr Leu Phe Gln
145 150 155

aac agg aat aga act gca gta tgc aag gca gtt gca ggg aag cca gct g1l0
Asn Arg Asn Arg Thr Ala val Cys Lys Ala Val Ala Gly Lys Pro Ala
160 165 170

gcg cat atc tcc tgg atc <¢ca gag ggc gat tgt gcc act aag caa gaa B58
Ala His Ile Ser Trp Ile Pro Glu Gly Asp Cys Ala Thr Lys Gln Glu
175 180 185

tac tgg agc aat ggc aca gtg act gtt aag agt aca tgc cac tgg gad 906
Tvr Trp Ser Asn Gly Thr val Thr val Lys Ser Thr Cys His Trp Glu
190 195 200

gtc cac aat gtg tct acc gtg acc tge cac gtc tcc cat ttg act ggc 954

val His Asn Val Ser Thr Val Thr Cys His Val Ser His Leu Thr Gly

205 210 215 220

aac aag agt c¢tg tac ata gag cta ctt cct gtt cca ggt gcc aaa aaa 1002
Asn Lys Ser Leu Tyr Ile Glu Leu Leu Pro Val Pro Gly Ala Lys Lys

225 230 235
atc agc aaa att ata tat tcc ata tat cat cct tac tat tat tat tta 1050
Ile Ser Lys Ile Ile Tyr Ser Ile Tyr His Pro Tyr Tyr Tyr Tyr Leu
240 245 250
gac cat cgt ggy att cat ttg gtt gtt gaa agt caa tgg ctg cag aaa 1098
asp His Arg Gly Ile His Leu Val val Glu Ser Gln Trp Leu Gin Lys
255 260 265

ata taaattgaat aaaacagaat ctactccagt tgttgaggag gatgaaatgc 1151
Ile

agccctatge cagcetacaca gagaagaaca atcctotcta tgatactaca aacaaggtga 1211
aggcatctga ggcattacaa agtgaagttg acacagacct ccatacttta taagttgttg 1271
gactcragta ccaagaaaca acaacaaacg agatacatta taattactgt ctgattttct 1331
tacagttcta gaatgaagac ttatattgaa attaggtttt ccaaggttct tagaagacat 1391

tttaatggat tctcattcat acccttgtat aattggaatt tttgattctt agctgctacc 1451



155y

Ser Pro Gu Leu Gn lle Ser Ala Val Thr Leu Gn Hs Gu @y Thr 90 95050K0V 2003
tac aca tgt gag aca gta aca cct gaa ggg aat ttt gaa aaa aac tat 435 Tyr

Thr Cys Gy odhsios¥al Thr Pro Gu Gy Asn Phe G u Lys Asn Tywpcifilsed/if9s 15 gac
ctc caa gtg ctg gtg ccc cct gaa gta acc tac ttt cca gag aaa 483 Asp Leu

An Val Leu Val Pro Pro Qu Val Thr Tyr "Phe Pro Gu Lys 120 125 }%(r) aac aga
tct gca agkcadget genpageaacat ga“@?&agfﬁz CARRFACART AP TR A a3 2 S Hs A" Ar g Ser

Ala Val Cys Gu Ala Met Ala A s Pro Al a D& tct tgg

el con gARagEIqHBTERt g SRS EHe At R RS PR p Ser

Pro As s Val _Thr Thr u Ser His 150 155 160 1651¢@gc aat
act %ﬂggciﬂgggc?%?agagftt t%él t%%g cgt 16

ggc c tgg gag cag aac 627 Ser Asn Gy
Thr Vval Thr Val Arg Ser Thr Cys HIS Trp Gu @n Asn 170 175 180 aat gtg tct

gat gtg lGg.tgc att gtc tct cat ttg act ggt aac caa 675 Asn Val Ser Asp
Val Ser g-1498 Val Ser His Leu Thr Gy Asn G n 185 190 195 tct ctg tcc ata
gaa ctg adb-aga ggt ggt aac caa tca tta cga cca 723 Ser Leu Ser Ile Qu
Leu Ser Ang>G@nkn@ry Asn A n Ser Leu Arg Pro 200 205 210 tat att cca tac atc
ata cca tca a;t atcwatt ttg atc ate ata 771 Tyr Ile Pro Tyr'-Ile lle
Pro Ser 4408>14e Ile Leu lle f gt ctt ttg aaa
atc agt ¥pjclet EYagH CadsP thée A’b‘? SSC%IieLSiL‘gy ﬁl e slaeLtréuLt! Leu Lys Ile
Ser Ay Phe” ﬁg Lys Cys Lys TLeu Pro 230 235 240 245 aaa tta gaa get act
toa get ALl 1806n03%. 000 488 #loagadiechsy aha8fik GlyerbeastGasnAl a Thr Ser

Al a Ilej_a'f}u u p Gu Meg A n Pro Tyr-£501255 260 get &ge tat aca gag aag
agc aat cca ctc tat gat act gtg act aag 915 Ala Ser Tyr Thr GQu Lys Ser
Asn Pro d8utdyMeAspeulbln itk Jérr Liry 51268 HIs2FER §ey P%agsﬁ-’céeftt cca gta tca

a

caa ggc gaa gtc aatltggc aca gac tgc 1963 Val G u AlaPhe Pro Val Ser Gn
Ay GQu Val Asn Ay Thr Asp Cys 280 285 2

9 ig tgtcg ?cc att gga atc
t agaacca¥fy &a‘aﬁag%ﬁghﬁféz%@abﬁ%gl Ot F TE‘%L? th sﬁ.&gs Pfe dy Ile 295
300 tcataattac tzactttgctt tctttaddat t cgacaat gg aaggact act tggaaattag 1077

Leu Ala Glu Val Asn Thr Ser Trp Pro Val Lys Met Ala Thr Asn Ala
40 45 50

val Leu Cys Cys Pro Pro Ile Ala Leu Arg Asn Leu ITle Ile Ile Thr
55 60 65 70

Trp Glu Ile Ile Leu Arg Gly Gln Pro Ser Cys Thr Lys Ala ng Lys
75 80

Lys Glu Thr Asn Glu Thr Lys Glu Thr Asn Cys Thr Asp Glu Arg Ile
90 95 100

Thr Trp Val Ser Arg Pro Asp Gln Asn Ser Asp Leu Gln Ile Arg Thr
105 110 115

val Ala Ile Thr His Asp Gly Tvyr Tyr Arg Cys Ile Met val Thr Pro
120 125 130

Asp Gly Asn Phe His Arg Gly Tyr His Leu Gln Val Leu Val Thr Pro
135 140 145 150

Glu Val Thr Leu Phe Gln Asn Arg Asn Arg Thr Ala Val Cys Lys Ala
155 160 165

val Ala Gly Lys Pro Ala Ala His Ile Ser Trp Ile Pro Glu Gly Asp
170 175 180

Cys aAla Thr Lys Glan Glu Tyr Trp Ser Asn Gly Thr val Thr val Lys
185 190 195

Ser Thr Cys His Trp Glu Val His Asn val Ser Thr Val Thr Cys His
200 205 210

val Ser His Leu Thr Gly Asn Lys Ser Leu Tyr Ile Glu Leu Leu Pro



ctcttccaaa gctattaaaa agcacaaatg ttctaatgaa attgcattta aattctatca 118% Noy 7003
O5NOV2003 WO 00/ 70045 PCT/ USOO 12998 10 ttggaagttt ggaatctctg ctgctacctg
ttaatttt agvommassct ga tttaattatt 1197 acaaagaaag cacat ggt tEct/ggéopagest a
tcaagttgtg caataaagta tgatgaaaac 1257 tgagtttcct caagaaataa ctgcaggagg
aacaat catc actaaagaat ttcatgtgag 1317 ftcttacaaa aaaattcc% tgtatacatg

act at gg2a® gtgtgtccaa ttadghtgttt 1377 at tthcaaat gt gt at at :fb gcacacattt

gcttttcagg acatctcctt gt aaaaaaca 1437 a t _ tal. aaaagcttat
aaagt gadt ’frt"g@gﬁﬁ‘ﬁétl‘%t gyi?fgﬁ 2 gséi%JZ:%%g@gz%ert E%%%EP%‘F <213> Unknown
<400> 6 Met Phe Cys P%e Trp Arg Thr Ser Ala Leu Ala Val Leu Leu Ille Trp

- 25 - 20 13 150510, Gy ViR): Bhe ARl nA argd grySere See yusvahvaAs@dys Asn G n Thr
Thr -5 -1 1 5 d npsAsn Asn Ser Ser 28er Pro Leu Thr @& Val Asn Thr Thr Val
Ser 10 15 20 val An Ille Ay Thr Lys Ala Leu Leu Cys Cys Phe Ser Ile Pro
Leu 25530 @» Thy uUeyscW av¥alleLeu Ile Thr Trp Ile Ile Lys Leu Arg Ay Leu
Pro 40 45 50 B5% Ser Cys Thr Ile Ala Tyr Lys Val Asp Thr Lys Thr Asn Qu
Thr Ser 60 65 70 Cys Leu Ay Arg Asn Ile Thr Tip Ala Ser Thr Pro Asp His
Ser Pro 75 80 85 Gu Leu G@n lle Ser Ala Val Thr Leu G@Gn Hs Qu Gy Thx
Tyr Thr :g > 00 Cys Qu Thr Val Thr Pro Gu Ay Asn Phe A u Lys Asn Tyr
Asp Leu _ §3 115 dn Val Leu Val Pro Pro Au Val Thr Tyr Phe Pro Qu
Lys Asn %ﬁg, Qo5 130 135 Ser Ala Val Cys Gu Ala Met Ala Ay Lys Pro
Ala Al a nlle Ser 140 145 150 Trp Ser Pro Asp Ay Asp Cys Val Thr Thr
Ser Au<geuv>H s Ser Asn 155 160 165 Gy Thr Val Thr Val Arg Ser Thr Cys

H s Trp <G2e> Geschmnifs o fVEhknowAiQ0Mgas isgFodent ; surmised

mus musculus

<220>
<221> CDS
<222> (10)..{987)

<220>
<221> mat_peptide
<222> (85)..(987})

<400> 5

aaaaccgaa atg ttt tgc ttt tgg aga act tct goc cta gca gtg ctc tta 51
Met Phe Cys Phe Trp Arg Thr Ser Ala Leu Ala Val Leu Leu
-25 -20 -15

ata tgg ggg gtc ttt gtg gct ggg tca agt tgt act gat aag aat caa 99
Ile Trp Gliy Val Phe Val Ala Gly Ser Ser Cys Thr Asp Lys Asn Gln
-10 -5 -1 1 5

aca aca cag aac aac agt tca tct cct ctg aca caa gtg aac act aca 147
Thr Thr Gin Asn Asn Ser Ser Ser Pro Leu Thr Gln Val Asn Thr Thr
10 15 20

gtg tct gta cag ata ggt aca aag got Ctg ctc tge tgc tit tct att 195
val Ser val Gln Ile Gly Thr Lys Rla Leu Leu Cys Cys Phe Ser Ile
25 30 35

cca ctg aca aaa gca gta tta atc aca tgg ata ata aag ctc aga ggc 243
Pro Leu Thr Lys Ala Val Leu Ile Thr Trp Ile Ile Lys Leu Arg Gly
40 45 50

ctg cca tce tge aca ata gca tac aaa gta gat aca aag acce aat gaa 291
Leu Pro Ser Cys Thr Ile Ala Tyr Lys Val Asp Thr Lys Thr Asn Glu
55 60 65

acc agc tge ttg ggc agg aac atc acc tgg gec tec aca cct gac cac 338
Thr Ser Cys Leu Gly Arg Asn Ile Thr Trp Ala Ser Thr Pro Asp His
70 75 80 85

agt cct gaa ctt cag atc agt gca gtg acc ctc cag cat gag ggg act 387




Ser Asp Val Ser Cys Ile Val Ser His Leu Thr Gy Asn G n Ser Leu 05N@51W32[lﬁ3

WO 00/ 70045 185 190 11 195 PCT/ USOQ 129ss Ser
Asn A n Ssoobesooadrg ' Pro Tyr

Ile

Ilellelle Leullellelle Ay Cys Ile

Ser Gy Phe Arg Lys Cys
Ala |le 8% PP A HoE

ot

s Leu

t= &R

Lys Ser Asn Pro Leu Tyr 0Asp Thr

Pro Val
Leu Ser
<220>

aca cag
Asn Tyr
at g gat
Il e Asn
ata ata
Il e Thr
tac aag

%@é
<223

Trodi LF

Val
HaVals A Qy
far 980 11e1Pn

By,

Thr ?

ys Val

Ile u Leu Ser Arg Ay Gy
iPloTUsoer1ide® Ser
220 225 230 Cys Leu Leu Lys lle

%GI :AIa Thr Ser

200 205 210 215 Pro Tyr

Lo 538 gi0css

Au 26

Ibrgﬁspa@e%ttﬂa I 2228028513290 295

glu 12snl @1 c1ligs abhAYYr<213> Unknown
> Descrigpti on of Unknowni@¥gani sm primateilsurm sed
sapi ens <220>

%6 Tyr Thr
70 275 Al a Phe

hono

<221> CDS <222> (1) _.(750) <400> 7 atg ggt gga aag cag atg

gac dratcdcgtacargabts tdct guavsgaat4Sacdvirac@ur Gy gpgsaag n Nt

Sep LEhrGld ¥aPHeeuAVal Grg BrsG19 VRS ThytTvaakheaf¥o el %y cct gta ctg
ata aatldfet gtg ctt tgt B dy Asn lle SH° @ n Pro val Leu Met Asp
aatg4;tg atc
géaagLeus e lle

ggC G@g cct tcc tgc aca aaa gcc

Al a

Val Leu Cy

aaa gaa aca 192

atc
Ile
150

agc
Ser

aat
Asn

tct
Ser

fatc
VT

tgc
Cys
230

aaa

Lys

gct
Ala

gtg
val

ctt
Leu

tct tgg tct cca gat ggg

Ser Trp

aat ggc
Asn Gly

gtg tct
val Ser

ctg tcc
Leu Ser
200

art cca
Ile Pro
215

att tgt
Ile Cys

tta gaa
Leu Glu

agc tat
Ser Tyr

gag gca
Glu Ala
280

act ttg
Thr Leu
295

Ser

act
Thr

gat
Asp
185

ata
Ile

tac

Tyr™

ctt
Leu

gct
Ala

aca
Thr
265

Lttt
Phe

tcg

Pro

gty
val
170

gtg
Val

gaa
Glu

atc
Ile

ttg
Leu

act
Thr
250

gag
Glu

cca
Pro

gce

Ser Ala

Asp
155

ace
Thr

tce
Ser

ctg
Leu

ata
Ile

aaa
Lys
235

tca

Ser

aag
Lys

gta
val

att
Ile

Gly

gtc
Val

tgc
Cys

agt
Ser

cca
Pro
220

atc
Ile

gct
Ala

agc
Ser

tca
Ser

gga
Gly
300

422 %P4q- “at ; cioﬁgS 30gt gct§’
s
g’ ’\;g gs%gl%%z}ogﬁ% f%cﬂg gea

gac
AsSp

agg
Arg

att
Ile

aga
Arg
205

tca
Ser

agt
Ser

attc
Ile

aat
Asn

caa
Gln
285

atc
Ile

ct
a

a
ga

tgt gtc
Cys Val

agc aca
Ser Thr
175

gtec tct
val Ser
190

ggt ggt
Gly Gly

att atc
Ile Ile

ggc ttc
Gly Phe

gag gag
Glu Glu
255

cca ctc
Pro Leu
270

ggc gaa
Gly Giu

tagaaccaag aaaaaagaag tcaagagaca

cct att

|E5 A

act
Thr
160

tgc
Cys

cat
His

aac
Asn

‘att
Ile

aga
Arg
240

gat

Asp

cat
Tyr

gtc
val

acg
Thr

cac
His

ttyg
Leu

caa
Gln

ttg
Leu
225

aaa

Lys

gaa
Glu

gat
Asp

aat
Asn

age
Ser

tgg
Trp

act
Thr

tca
Ser
210

atc
Ile

tge
Cys

atg
Met

act
Thr

ggc
Gly
250

a_t

I

U

gaa
Glu

gag
Glu

ggt
Gly
1985

tta
Leu

atc
Ile

aaa
Lys

cag
Gln

gty
val
275

aca
Thr

{

N

tca cac
Ser His
165

cag aac
Gln Asn
180

aac caa
Asn Gln

cga cca
Arg Pro

ata gga
Ile Gly

ttg cca
Leu Pro
245

cct tat
Pro Tyr
260

act aag
Thr Lys

gac tgc
Asp Cys

579

627

875

723

771

819

867

915

963

1017

tcataattac tgctttgett totttaaaat tcgacaatgg aaggactact tggaaattag 1077

ctcttccaaa gctattaaaa agcacaaatg ttctaatgaa attgcattta aattctatca 1137



Ile Leu Arg Gy Gn Pro Ser Cys Thr Lys Ala Tyr Lys Lys Gu Thr 50 5&5\3& 200
aat gag acc aag gaa acc aac tgt act gtt gag aga ata acc tgg gtc 240 v

G u Thr Ly, §dabedd)r Asn Cys Thr Val GQu Arg Ile Thr Trp Val g@gg@né;gs% tct

aga cct gat cag aat tcg gac ctt cag att cgt ccg gtg gac acc

2003 WO 00/ 70045 PCT/ USOQ 12998 12 Ser Mg Pro Asp @ n Asn Ser AS£ Leu Gn

lie Arg RrggalictAsggaBhct8s 803 @Bccurttaatttqas qgggaawat%aag@fggél a gtg
gta aca cct gat ggg aat 336 Thr His Asp Gg Tyr Tyr Argg % Ilelv Val
Thr Pro Aspaddapafserch0oIt@s t4diFaadty t&a?gfé@ ggCgf‘at?%ﬂgtea AP ¥sa 2g gtta

gtt aca ccc gaa gtg aac 3B4 Phe H s Ar Tyr _H's Leu | [ 4pu Val
Thr Pro GQEQRFEHCCAS?PEPEBaﬁa?OC'i%QQ%?gaa?f?atcﬁg %taaagggaat c% gt%%’t gca gta

cgc aag tt aca | & sFREqAIca1 Vel Cys
Lys Al a %&F %’ﬁ" a%%gc{&flsti%ggggbe&%%%t%%%gégg&g%c%acc Et’gg atc cca gag
gga tct %ttgzt%ataagc tg%%@atdﬂﬁcf&a@aﬂ@g&@tt@a@g|dc€t§ﬁfc..fr@:a|a|a€ad?fa01ﬁlj Ay
Ser Ile Leu 150 155 160 act aag caa gaa tac tgg ggc aat ggc aca
gtg acy Qlsb:@n@radtcqearbi8aaddyct tats aGrgeddona Tyrogdegrad setAsn d yi4Hr val
Thr Val Lys Ser Thr 165 170 175 tgc ccc tgg gag ggc cac aag tct act gtg
acc tgc cat gtc tcc cat 576 Cys Pro Trp GQu Ay H's Lys Ser Thr Val Thr
Cys Hs Wlosey His 180 185 190 ttg act ggc aac aag agt ctg tcc gta aag
ttg aat t‘@élg 5ctc aga 624 Leu Thr Ay Asn Lys Ser Leu Ser Val Lys Leu
Asn Ser ég i Ar 195 200 205 acc tca gga tct cca gcg ttg tcc tta ctg
atc att 3t at k&f’ aaa 672 Thr Ser Ay Ser Pro Ala Leu Ser Leu Leu Ile
Ile Leu TyhoeVad Lys 210 215 220 ctc tct ctt ttt gtg gtc att ctg gtc acc aca
gga ttt QIeTt P& dECrH2@rp LY far skeniBhBewalla Vadl Lée teeuraltrdhr Thr Qy
Phe Val Pheg Phe 225 230 23%0240 cag agg at-asaat cat gtc agat®aa gtt ctt

t aaagaagaa ggaagggtct 770 Gn Arg Ile Asn H's Val Arg Lys VaI Leu 245 250
Gly Val Phe Val Ala Gly Ser Ser Cys Thr Asp Lys Asn Gln Thr Thr

-5 -1 1 5

Gln Asn Asn Ser Ser Ser Pro Leu Thr Gln Val Asn Thr Thr Val Ser
10 15 20

val Gln Ile Gly Thr Lys Ala Leu Leu Cys Cys Phe Ser Ile Pro Leu
25 30 35

Thr Lys Ala Val Leu Ile Thr Trp Ile Ile Lys Leu Arg Gly Leu Pro
40 ’ 45 ; 50 55

Ser Cys Thr Ile Ala Tyr Lys Val Asp Thr Lys Thr Asn Glu Thr Ser
60 65 70

Cys Leu Gly Arg Asn Ile Thr Trp Ala Ser Thr Pro Asp His Ser Pro
75 80 85

Glu Leu Gln Ile Ser Ala val Thr Leu Gln His Glu Gly Thr Tyr Thr
30 95 100

Cys Glu Thr val Thr Pro Glu Gly Asn Phe Glu Lys Asn Tyr Asp Leu
108 110 115

¢ln Val Leu Val Pro Pro Glu val Thr Tyr Phe Pro Glu Lys Asn Arg
126 125 130 135

Ser Ala Val Cys Glu Ala Met Ala Gly Lys Pro Ala Ala Gln Ile Ser
140 145 ‘ 150

Trp Ser Pro Asp Gly Asp Cys Val Thr Thr Ser Glu Ser His Ser Asn
155 160 165

Gly Thr val Thr val Arg Ser Thr Cys His Trp Glu Gln Asn Asn Val
170 175 180

Ser Asp Val Ser Cys Ile Val Ser His Leu Thr Gly Asn Gln Ser Leu



tcttttgctt ctcctccttg tctctggact gcaacattgg tgagatgagt gatggtccag 830

cagt gaactt gggccatgga tgatgttaag gat agaagcc actcagtagg at agaagaaa 89d 5 NOV 2003
agaaagat g atc ctgggcttga tgaccatgaa gtttccctat aaac

ccacct att%’@%t ct tttgtgttag agtgaataaa attttgttca tgccgﬁ@?@"%@o

<210> 8 <211> 250 <212> PRT <213> Unkbnown <400> 8 Met Ay Gy Lys Gn

Met Thr d nigsn Tyr Ser Thr td9e Phe Ala A u 91% Nov 2003 WO 00/70045 13 1

5 10 PCT/USQO 12998 15 Ay Asn Ile Ser An Pro Val Leu Met Asp Ile Asn Al a,
Val Leu $3¢sI1@@G125L80 SEyhrPr 6LlPGY |Asm Alm Sesuleyr T ASFOLEF |I§|1§ Ile Ile Thr

Trp Gu 2dee 35 40 45 |1 e%eu Arg Ay A n#Po Ser Cys Thr Bys Ala Tyr Lys

Lys Au Thr 50 55 60 Asn G u. Thr Lys G u Thr Cys . Thr GQu Arg lle
Thr Trp X TY’6§17OI}/°5P§8 83y i g1y EA?; éIﬁ %ﬁéflqé‘%raxsg \e{gLG nille Arg
Pro Val Asp Thr 85 96°95 Thr H s Asp Gy Tyr. Tyr Arg y Ile Val Val Thr
Pro Asp 1 0 i ¥ W bl SrbetySBuVal Leu Val
Thr Pro %SyUL alri'e:&s% %%% Sjlejzrocilagghﬁeﬁgéﬁgs gyn S%i Ar @msﬁyl le Thr Al a Val
Cys Lys Ala Val Thr Ay 130 135 140 Lys Pro Ala Ala Gn lle Ser Trp Ile
Pro A u &waberrhk| 224 ata Alla cL451456p185u M80 Jhiy PEySTYE AlE@S8r Tyr Trp Ay
Asn Ay Thr Val2sFhr Val Lys Ser 2%hr 165 170 17526Ys Pro Trp Gu Gy His
Lys Ser Thr Val Thr Cys His Val Ser H's 180 185 190 Leu T%rl @y Asn Lys
Ser Leu Ber Tha(Glpykyd 8F As Bey LepyTWeSAGE TBH0Y5052 TR Ser Gy Ser
Pro Ala Leu?®r Leu Leu Ile f1% Leu Tyr val L§S 210 215 220

Ala Phe Pro Val Ser Gln Gly Glu Val Asn Gly Thr Asp Cys Leu Thr

280 285 290 295
Leu 5er Ala Ile Gly Ile
300
<210> 7
<21l> 1010
<212> DNA

<213> Unknown

<220>
<223> Description of Unknown Organism:primate; surmised
homo sapiens

' <220>
<221> CDS
<222> (1)..(750)

<400> 7
atg ggt gga aag cag atg aca cag aac tat tca aca att ttt gca gaa 48
Met Gly Gly Lys Gln Met Thr Gln Asn Tyr Ser Thr Ile Phe Ala Glu

1 5 10 15

ggt aac att tca cag cct gta ctg atg gat ata aat gct gtg ctt tgt 96
Gly Asn Ile Ser Glm Pro Val Leu Met Asp Ile asn Ala Val Leu Cys
20 25 30

tge cct cct att gca tta aga aat ttg atc ata ata aca tgg gaa ata 144
Cys Pro Pro Ile Ala Leu Arg Asn Leu Ille Ile Ile Thr Trp Glu Ile
35 40 45

atc ctg aga ggc cag cCt tcc tgc aca aaa gec tac aag aaa gaa aca 192
Ile Leu Arg Gly Gln Pro Ser Cys Thr Lys Ala Tyr Lys Lys Glu Thr
50 55 60

aat gag acc aag gaa acCc aac tgt act gtt gag aga ata acc tgg gtc 240
Asn Glu Thr Lys Glu Thr Asn Cys Thr Val Glu Arg Ile Thr Trp val
65 70 75 80

tct aga cct gat cag aat tcg gac ctt cag att ¢gt ccg gtg gac acc 288



Leu Ser Leu Phe Val Val Ile Leu Val Thr Thr Ay Phe Val Phe Phe 225 230
235 240 G n Arg Ile Asn His Val Arg Lys Val Leu 245 250 <210> 9 <21]15>NUV 1003
1085 <219 % <213> Unknown <220> <223> Descri ption of qu@

Organi sm r03 ;surm sed mus nusculus <220> <221> CDS 0 2003 WO
00n0045 <222> (11..(582) 14 PCT/ US00/ 12808 <400> 9_ aga ggc cag cct tcc tgc
ata at gsgeryapraaapgila gaa ma}kﬁag‘ega@msxe Arg KoyvVad RsproSer Cys |le Met
Ala Tyr Lys Val Gu TS Lys Au 1 10 85 acc aat gaa &éc tgc ttg ggc agg
aac atc acc tgg gcc tcc aca cct 96 Thr Asn Qu Thr s Le frg Asn lle
Thr Tr past craSegacTi§ed Pras 58° 235?33@3& cgagg %‘?% Etcc afoctioc s at ¢ agt gcg
gtg gcchl'd‘Iléaﬁsté;tlYg'ﬁfg" Ty AtgshH e Ser Ala Val
Ala Leu Gn H s G*4°35 40 45 ggg aadl tac tta t gt gag ata aca aca cct gaa

ggg aat ttc %a 3 17.9a?t c%yctésga Tyt oLal GV 26k del adlyegThiic PresadG u Gy
Asn Phe g% 5 gt ¢ a1 061 Clln Q2R 19t pret gr@yitvglcesn cct gaa gta
acc tac ?t ct Tyr Aspzdeu A n Val Lew2dal Pro Pro Qu Val Thr
Tyr Phe Leu 65 70 75 80 ggg gaa aat aga act gca gtt tgt gag gca atg gca
ggc aagcestrrgeta@fc &3y akk LetAsactAuga e APa awal 9@y st dagasi® MeflAla Ay
Lys ProraLar85ch0 sS85 yunAendilat thn ddatYp) S¢s WwearlgalVahJd=odtY tgt gtc act
aag agt gagt®36 Ala Gn |le3er Trp Thr Prolﬁ@p Gy Asp Cys Val Thr Lys

Ser Gu 100 105 110 tca cac agc aat efely act g gca@fet tgc cac
t gg gag 2884°°2SEFt 95 =25 2 aﬁ\gn gggl'@r; VRIS TR o gl tir N ;c;% Ca(}/s Hs Trp

Lys Pro Ala Ala Ser
du 115 150 155 leQ

act aag caa gaa tac tgg ggc aat ggc aca gtg acg gtt aag agt aca 528
Thr Lys Gln Glu Tyr Trp Gly Asn Gly Thr val Thr Val Lys Ser Thr
165 170 175

tgc ccc tgg gag ggc cac aag tet act gtg acc tgc cgt gtc tcc cat 576
Cys Pro Trp Glu Gly His Lys Ser Thr Val Thr Cys His Val Ser His
180 185 130

ttg act ggc aac aag agt ctg tcc gta aag ttg aat tca ggt ctc aga 624
Leu Thr Gly Asn Lys Ser Leu Ser Val Lys Leu Asn Ser Gly Leu Axrg
195 200 205

acc tca gga tct cca gcg ttg tec tta ctg atc att ctt tat gtg aaa 672
Thr Ser Gly Ser Pro Ala Leu Ser Leu Leu Ile Ile Leu Tyr Val Lys
210 215 220

ctc tct ctt ttt gtg gtc att ctg gtc acc aca gga ttt gtt ttc tte 720
Leu Ser Leu Phe val val Ile Leu Val Thr Thr Gly Phe val Phe Phe

225 230 235 240
cag agg ata aat cat gtc aga aaa gtt ctt taaagaagaa ggaagggtct 770
Gln Arg Ile Asn His Val Arg Lys Val Leu

245 250

tcttttgott ctoctecttg tetctggact gcaacattgg tgagatgagt gatggtccag 830
cagtgaactt gggccatgga tgatgttaag gatagaageco actcagtagg atagaagaaa B90
agaaagatgg aagaaggatc ctgggettga tgaccatgaa gtttccctat aaaccctcaa 950
ccacctattc attgacttct tttgtgttag agtgaatasa attttgttca tgccagtgtt 1010
<210> 8

<211> 250

<212> PRT

<213> Unknown

<400> 8
Met Gly Gly Lys Gln Met Thr Gln Asn TyT Ser Thr Ile Phe Ala Glu



115 120 125 cag aac aat gtg tct get gtg tcc tgc att gtc tct cat tcg a@h Ng¥2003
432 dn Asn Asn Val Ser Ala Val Ser Cys Ile Val Ser Hs Ser Thr Ay 130
135 140 awipgaPtoaCt ctg tcc ata gaa ctg agt aga ggt acc ac@caggsedgmescc 480
Asn G n Ser Leu Ser Ile Au Leu Ser Arg Ay Thr Thr Ser Thr Thr 145 150 155
160 cct tcc ttg ctg acc att ctc tac gtglaaa atg gtc ctt ttg ggg att 528
Pro Ser Led Leu Thr Ile3eu Tyr Val Lys “®et Val Leu Leu élEy Ile 165 170 175

att ctt ctt aaa_gt ga ttt tc ttc cag, a a {t c 576 lle
Leu Leu I§}¥ AR I% %;gm@%%é"%ﬁ% %"em nASEyglEfA?i‘gnilg% @%g i C%O 185 190 aga
aca tgaatatcca gatttctgga agctcattag tctgatgaca cataccagaa 632 Arg Thr
aacagcat td,.0§.2abcaaGk A1LLERILG0raALEEaAG! 18G860HGCeEp UNkLs t Ca 692
tgtttgttag acactgqacct ccaaattctt gactgagaag ggctccasgt ¢ t aaaggaaat 752

at ggggacaa attgtggagc atagaccaaa agaaaggcca tccagagact gccccaccta 812 WO
00/ 70045"11@ SeuNedy 200361PET USOOEAL 988 15 AbgFacclas Tys@iualrag acaccaaacc
cagacact ac t gdagat gct gcgaagcgbt 872 tgctgaca§§ agcctgttat agctgtctcc

t gagaggct ¢ agccagagcc tgacaaatac 932 ataggfagat gcttgcagcc _aacaactgga

ct gagcaadgnaaic Tet ats @]glaa?ég”tsﬂ"-ac%?hr g"é@a&%@g%ﬁ@ %@aggﬁg“g'@tv aagggt tt
gcagccccatf®aggaagaaca acaa %tcaa 1052 ccaacctagat ctcccagagc tcccagggac taa
1085 <210> <211> 194 . <212> . 3z U 1 rg Ay An
Pro Ser @?51%%1’1‘?83;‘55& %gﬁ‘}?n %g %TLE‘ uﬁgﬁhrﬁﬁ_g‘ga% 6%9%?5 ngifé Thr Asn Qu
Thr Cys Leu Gy Arg Asn Ile Thr Trp Ala Ser Thr Pro 20 25 30 Asp His Ile
Pro Asp lmgw fEsnakd e19efyArar iy dlvarbewad vaHtar Guto 285 G1Q A&n Ay Asn Tyr
Leu Cys Qu Ile Thnothr Pro Au dyi1iAsn Phe H s Lys 150 55 60 Val Tyr Asp

Leu Gn Val Leu Val Pro Pro Gu Val Thr Tyr Phe Leu 65 70 75 80
Phe His Arg Gly Tyr His Leu Gln Val Leu Val Thr Pro Glu Val Asn

115 120 125

Leu Phe Gln Ser Arg Asn Ile Thr Ala val Cys Lys Ala Val Thr Gly
130 135 140

Lys Pro Ala Ala Gln Ile Ser Trp Ile Pro Glu Gly Ser Ile Leu Ala
145 150 155 160

Thr Lys Gln Glu Tyr Trp Gly Asn Gly Thr Val Thr Val Lys Ser Thr
165 170 175

Cys Pro Trp Glu Gly His Lys Ser Thr Val Thr Cys His Val Ser His
180 185 130

Leu Thr Gly Asn Lys Ser Leu Ser Val Lys Leu Asn Ser Gly Leu Arg
195 200 205

Thr Ser Gly Ser Pro Ala Leu Ser Leu Leu Ile Ile Leu Tyr Val Lys
210 215 220

Leu Ser Leu Phe Val Val Ile Leu Val Thr Thr Gly Phe Val Phe Phe
225 230 235 240

Gln Arg Ile Asn His Val Arg Lys Val Leu
245 250

<210> 9

<211> 1085
<212> DNA
<213> Unknown

<220>
<223> Description of Unknown Organism:rodent: surmised
mus musculus

<220>
<221> CDS



Gy GQu Asn Arg Thr Ala Val Cys Qu Ala Mt Ala Gy Lys Pro Ala 85 9&)55%”003
Ala Gnlle Ser Trp Thr Pro Asp Ay Asp Cys Val Thr Lys Ser Qu

110 Ser H%

120 125 @'n

Ile 165 170 175 Ile Leu Leu Lys Val

100 105

u“ﬁn Gy Thr Val Thr Val Arg Ser Thr Cys Hi 115
@2{1 n Val Ser Ala Val Ser Cys Ile Val Ser Hi :P(éte"?su?ﬁg

130 135 140 Asn A n Ser Leu Ser Ile Qu 1eu Ser Arg Ay Thr Thr
145 150 15%2-16GQ;Pr@s3er Leu Leu Thr Ile Leu Tyr Val Lys Met Val

Ser Thr Thr
Leu Leu Gy

Gy Phe Ala Phe Phe A n Lys Arg Asn

Val Thr <18@ P85 190 Arg Thr <210> 11 0 5 NOV 1003 WO 00/ 70045 <2811> 1354

Or gani smArsdeat S1& JiZRi 885 CYAuS entigt At A s oS Va 2%&% T

<212> DNAga <@@t3sad)fchiovdr 18 <TRQ3td 52239%5%#?& t ¥%h a?:b ggk@m
(42)..(875)

<220> <221> mat peptldes <222> (117)..(¥75) PCT/ USOQ 129

8 <400> 11

ggcacgagtt ac%attt a g ctt%ggcé&aagg %ggcg&cgcg 3 9g&dcO8dcal E& 0996 56 Met

Hs Al a lr§
ttg gtg cc

. G Thr

tasht £ AkGr 18 £1L£ safCrrkt srat ¢ act att
Leu Ala Leuzglvet Leu Leu Ile Pme Ile Thr

Il e Leu

Val Pro -20 -15 -10 -5 gag tca agt tgt tca gtg aaa gga cgg gag gag atc cca

ccg gat @at dda2ar€dditSpac Set ApsaSeragVaded ysg @cy #rg @ ra@ g2d | el¥h o Pro
Asp Asp adpHi% 10e Pro Asp Leu Gln Ile Ser Ala Val Ala Leu Gln His Glu

agg
Gly

gtc
Val
65

g9
Gly

gea
Ala

tca
Ser

cag
Gln

aat
Asn
145

cct
Pro

att
Ile

aga
Arg

aat
Asn
50

tat
Tyr

gaa
Glu

cag
Gln

cac
His

aac
Asn
130

cag

Gln

tecc
Ser

ctt
Leu

aca
Thr

is 40 45

tac tta tgt gag ata aca aca cCt gaa ggg aat ttc c§t aaa
Tyr Leu Cys Glu Ile Thr Thr Pro Glu Gly Asn Phe His Lys
55 &0

gac ctc caa gtg ctg gtg ccc c¢ct gaa gta acc tac ttt ctc
Asp Leu Gln Val Leu Val Pro Pro Glu Vval Thr Tyr Phe Leu
70 75 80

aat aga act gca gtt tgt gag gca atg gca ggce aag cct get
Asn Arg Thr Ala Val Cys Glu Ala Met Ala Gly Lys Pro Ala
85 90 95

atc tct tgg act cca gat ggg gac tgt gtc act aag agt gag
Ile Ser Trp Thr Pro Asp Gly Asp Cys Val Thr Lys Ser Glu
100 105 110

agc aat ggc act gtg act gtc agg agc act tgc cac tgg gag
Ser Asn Gly Thr Val Thr Val Arg Ser Thr Cys His Trip Glu
115 120 125

aat gtg tct gct gty tcc tge att gtc tct cat tceg act ggt
Asn Val Ser Ala Val Ser Cys Ile Val Ser His Ser Thr Gly
135 140

tct ctg tec ata gaa ctg agt aga ggt acc acc agc acc ace
Ser Leu Ser Ile Glu Leu Ser Arg Gly Thr Thr Ser Thr Thr
150 155 160

ttg ctg acc att ctc tac gtg aaa atg gtc ctt ttg ggg att
Leu Leu Thr Ile Leu Tyr Val Lys Met Val Leu Leu Gly Ile
165 170 175

ctt aaa gtg gga ttt gct ttc ttc cag aag aga aat gtt acc
Leu Lys Val Gly Phe Ala Phe Phe Gln Lys Arg Asn Vval Thr
18O 185 190

tgaatatcca gatttctgga agectcattag tctgatgaca cataccagaa

192

240

288

336

384

432

480

528

576

632

aacagcattt gtaatcaact ttctcattgg aatccagcott acccgtocct gotgtcottcoa 692

tgtttgttag acactcacct ccaaattctt aactgagaad ggctcctgte taaaggaaat 752

atggggacaa attgtggagc atagaccaaa agaaaggcca tccagagact gocccaccta 812



ttt
Pro

gag
I'le
ctt
Phe
at a
Thr

Asn
200
Leu

cct ttt tca gat gat aat atc ttc cct gat gga gtg ggc gtc 200 Ser
Phe Ser Asp Asp Asn Ile Phe Pro Asp Ay Val Ay Val 15 20 25 (athOV 2003

awmo @ago4stt atc act cca gtg tct gta cag ata ggt at ecihSsco/tbgosMet
GQu lle lle Thr Pro Val Ser Val ,dn Ile Gy Ile 30 35 40 aag get

ttc tgt cat cct agt cca tca aaa gaa gca aca ctt 296 Lys Ala An

%qacccatcprcgata g%%cgg%ae}axﬁ gd‘écé\‘:taac-rg&aég%@géé 2\58 a%‘ég@@ @ga ata tgg

€C aga gac tcc tgc aga cta ccc 344 "Arg lle Trp Qu
E&&g’g‘EgggA%PcJE&tEE Qgoehr s AdfabitcPho-Ladét (ataacagamsgca gag
cag atc agf aaa aaa atc tgt act gag aga 392 Tyr Arg Ala GQu Leu
hi£5oo0Gal Yot tdtagtt @aCysciban Gdaglsapa88at35cOoggaagmatagtdddgg gtc
cat cac cag agt tct gac ctt ccc atc 440 dvy Thr Thr Arg Val Pro
bhszaGhorSenaBegods Fapeuoduts $¢acosFat08Id@TadTh aced- Ay gdé2ct ¢ aag
ggg cat tac tca tgt cgg ata gaa 488 Lys Ser Met Ala Le IB s Hs
FFRACTFPPaiSErECEPIags FFFE992G 430 115 120 aca aca gat gggu]a ¥ ttc caa
cat agc atc caa gtg cca ggg 536 Thr Thr Asp Ay Ile Phe An Gu
An Val Pro dy 0 5 NOYV 2003 WO 00/ 70045 PCT1US00112998
i % . 140 gaa aat aga act gta gtt tgt gag gca att gca agc aag
ﬁ'r G u Asn Arg Thr Val Val Cys Qu Ala lle Ala Ser Lys Pro
151@,159@3&5 cag atc ttg tgg act cca gat gag gac tgt gtc act aag agt
632 Anlle Leu Trp Thr Pro Asp GQu Asp Cys Val Thr Lys Ser Lys
1650170 cac aat gac acc atg att gtc agg C aag tgc cac agg gag aaa
Aﬂ§lAs$ilnA§p°‘ﬁ¢F ®es Ike é‘ie\VaF*lékTqrgé’rs ¥3s C%b‘sﬂ}’[ é’Y?ﬁj“G u Lys Asn
1835 aat ggc cac agt gtg ttc tgc Ptt atc tcc cat t act gat aac tgg

alfuf At?fli:mt ng%tcd»s eu g%sb.rphgsn I?.e ]1:|r1§ Aligu -Eh }_ASEQ- Asn Trp 190

aca acc atc ctg cct tcc 776
Ser Met Qu n Asn Arg Gly r Thr Ser Ile Leu Pro Ser 205 210 215

Asp His Ile Pro Asp Leu Gln Ile Ser Ala Val Ala Leu Gln His Glu
35 40 45

Gly Asn Tyr Leu Cys Glu Ile Thr Thr Pro Glu Gly Asn Phe His Lys
50 55 60

Val Tyr Asp Leu Gln Val Leu Val Pro Pro Glu val Thr Tyr Phe Leu
65 70 75 80

Gly Glu Asn Arg Thr Ala Val Cys Glu Ala Met Ala Gly Lys Pro Ala
85 S0 95

Ala Gln Ile Ser Trp Thr Pro Asp Gly Asp Cys Val Thr Lys Ser Glu
100 105 110

Ser His Ser Asn Gly Thr Val Thr Val Arg Ser Thr Cys His Trp Glu
115 120 125

Gln 2Asn Asn Val Ser Ala Val Ser Cys Ile Val Ser His Ser Thr Gly
130 135 140

Asn Gln Ser Leu Ser Ile Glu Leu Ser Arg Gly Thr Thr Ser Thr Thr
145 150 155 160

Pro Ser Leu Leu Thr Ile Leu Tyr Val Lys Met vVal Leu Leu Gly Ile
165 170 175

Ile Leu Leu Lys Val Gly Phe Ala Phe Phe Gln Lys Arg Asn Val Thr
180 185 - 190

Arg Thr

<210> 11



ttg ctg agc att ctc tat gtg aaa ctg get gta act gtt ctc atc gta 824 ?gju 2003
Leu Ser Ile Leu Tyr Val Lys Leu Ala Val Thr Val Leu Ile Val 225 230 2 '&%}’a
ttt
Ala Phe Phe G n Lys Arg Asn Tyr Phe Arg Val Pro Qu Ay 240 245 250 tcc

t gaggagagt ggtctgtggt taagatgaga tttacchkca tctgaaagac 925 Ser atcttgtcta
ccgcgcag@ 1t gdébfagatt ccgagaagca gccacagaac ctactaggaa 985 gacaaatctg

at gt ggt Fgézté’a'f‘cctttc aat ggacctg agtacttcta taaacccgag 1045 tgaggttgtg

ct ggacc&

get tiyo dom@od3a0 aag aga aat tat ttc aga gtg cca gaa gdcpSrgseoitades/he

3ydGERA_Fyct aggtcatata tgttgatttt tgctgcaaga 1105 cctcatggtt

t at ct acagg fcctaaattc tttcacttcc agttttaaaa cttttggecc 1165 aagceatttta
35

t ccacagc

%QQQIC:PptcEQn 230828044 offrA6HYR88,Ct 9eLAQEEC 1225  cat ggaat gg

aaaattgcaa cgf, d-a¢,fagacagt gc aaaccaagca gcattccaag 1285 atatgagctt
cagaaagtta caggaact gt cttgggacga gaaagaagga ttaaatagtt 1345 cccagtccc 1354
<210> 12226211> 278 <212> PRT <213> Unknown <400> 12 Met His Ala Leu Gy

Arg

Thr <kew- Apa Leu Met Leu Leu Ile Phe Ile -25 -20 -15 -10 O 5 NOV ?29r'

WO 00n0@452=PG1IBU80@ﬂ12998 18 Thr Ile Leu Val Pro Qu Ser Ser Cys Ser Val

Gy Avk)g Qu Qu -5 -1 15 1le Pro Pro Asp Asp Ser Phe Pro Phe SerAsp
Asn‘PP Phe Pro. 10 15 20 Asp Gy Val Gy Val Thr et Au lle Qu lle

Thr‘@é?’ﬂ?g (87 530 35 Val Gnlle @y lleLys Ala Gn Leu Phe Cys
Pro<$ Tlser 0 45 50 55 Lys Clu Ala Thr Leu Arg Ile Trp Qu lle

Pro Apg, Asp Trp Pro 60 65 70 Ser Cys Arg Leu Pro Tyr Arg Ala Gu Leu
a ngl;lzscg%%& latYak ¥t g 76 8R8c86gd lcecdrecddily Gél Aklgdd ¥edhyaoThs Arg Val

Ala Hs Hs Gn Ser 90 95 100 Ser Asp Leumft eiikl m1d weuSay Met Ala Leu
H's Asp Gy His Tyr -25

agg act ctg gct ttg atg tta ctc atc ttc atc act att ttg gtg cct 104
Arg Thr Leu Ala Leu Met Leu Leu Ile Phe Ile Thr Ile Leu Val Pro
=20 ~-15 -10 -5

gag tca agt tgt tca gtg aaa gga cgg gag gag atc cca ccg gat gat 152
Glu Ser Ser Cys Ser Val Lys Gly Arg Glu Glu Ile Pro Pro Asp Asp
-1 1 5 10

tca ttt cct ttt tca gat gat aat atc ttc cct gat gga gtg ggce gtc 200
Ser Phe Pro Phe Ser Asp Asp Asn Ile Phe Pro Asp Gly Val Gly Val
15 20 25

acc atg gag att gag att atc act cca gtg tct gta cag ata ggt atc 248
Thr Met Glu Ile Glu Ile Ile Thr Pro Val Ser Val Gln Ile Gly Ile
30 35 40

aag gct cag ctt ttc tgt cat cct agt cca tca aaa gaa gca aca Cctt 296
Lys Ala Gln Leu Phe Cys His Pro Ser Pro Ser Lys Glu Ala Thr Leu
45 50 55 60

aga ata tgg gaa ata act ccc aga gac tgg cct tcc tge aga cta ccc 344
Arg lIle Trp Glu Ile Thr Pro Arg Asp Trp Pro Ser Cys Arg Leu Pro
65 70 75

tac aga gca gag ttg cag cag atc agt aaa aaa atc tgt act gag aga 392
Tyr Arg Ala Glu Leu Gln Gln Ile Ser Lys Lys Ile Cys Thr Glu Arg
80 85 90

gga acc act agyg gtc cct gca cat cac cag agt tct gac ctt ccc ate 440 |
Gly Thr Thr Arg Val Pro Ala His His Gln Ser Ser aAsp Leu Pro Ile
95 100 105

aaa tca atg goc cte aag cat gat ggg cat tac tca tgt ©gg ata gaa 438
Lys Ser Met Ala Leu Lys His Asp Gly His Tyr Ser Cys Arg Ile Glu
110 115 120

aca aca gat ggg att ttc caa gag aga cat agc atc caa gtg cca ggg h36
Thr Thr Asp Gly Ile Phe Gln Glu Arg His Ser Ile Glm Val Pro Gly



105
120
Al a
Cys
Ser
Phe
Asn
Leu f
Phe PheG&r rPspyAronTEr ABd Y9t CPRSIwWALE TA6 Hles SaF fywWaP~Préadaf Gy Ser
<210> 13 <211> 981 X8%12> DNA <213> r@ferse transl ati 8R°<220>
feature 0 5 NCL\/Z?{ZEOS <223> n my be.a,
0

110 115 Ser Cys Arg Ile Qu Thr Thr Asp Ay Ile Phe Gn GQu Arg
125 130 135 Ile dn Val Pro Ay GQu Asn Arg Thr Val Val Cys Qu
140 ‘%égm)%@gsSer Lys Pro Ala Met A n Ile Leu Trp Thr
Val 165 Thr Lys Ser Lys Ser His Asn Asp Thr

Lys Cys 170 175 180 H's Arg Qu Ly Asn Asn Gy His Ser Val
lleiser H s

Arg Ay Thr Thr Leu Leu Ser

200 205 210 215 Ser Ile Leu Pro Ser

T c,
or t 19;FCH;
t nat ht gggg ngt ntt ygen gcngar wspyé SRt gyccnga yaajgaytar acnatgcara
ayaaywsnws nacnaagacn 120 gargtnaaya chacngtntt ygtncaratg ggnaaraarg
cnyt nyt &g apt OyeCaNS ath8oet atbvayhfta adhatycgtaataghyddiahlacdact ggaonat ha
cnyt nnNyRYY Ascaxspc s Me240le gy airhasdmviynt @pasigarggaacpspsngar acncayg
arwsnaayt g ywskHgaynmgn 300 wsnalBtacnt gggcnwsnad8Agcngayytn gcnccngayy
t ncar at hws ngcngtngcn 360 ytncarcayg arggnngnta ywsnt gygay at hgcngtnc
cngayggfda F;;Eéa?%lfa CE0PFC AFRtEFgR! tFﬁc%jtgF?ﬁltacﬁgQ%éﬁ‘ééﬁggaﬂgtsnacnc
ayt t yccfitfy ;%g t2ayTgrYeastre %gag"@ﬁgf S@ﬁd&ﬁg%%t“ﬁgﬁ?g@ﬁ%éﬁ"’ccngcngcnc

ar at hwsnt g "gacnccngay 540 ¢ghgaytgyg tngcnairaa ygarwsncay wsnaayggna

cngt nacpgt CQQIHE@SQEH:%aQOELg aat cga ggt aca acc agc atc ctg cct tec 776
Ile Leu Ser Met Glu Gln Asn Arg Gly Thr Thr Ser Ile Leu Pro Ser
205 210 215 220
ttg ctg agc att ctc tat gtg aaa ctg gct gta act gtt ctc atc gta 824
Leu Leu 5er Ile Leu Tyr Val Lys Leu Ala Val Thr Val Leu Ile Vval

225 230 235
gga ttt gct ttt tte cag aag aga aat tat ttc aga ghtg cca gaa ggc 872
Gly Phe Ala Phe Phe Gln Lys Arg Asn Tyr Phe Arg Val Pro Glu Gly
240 245 250

tcc tgaggagagt ggtctgtggt taagatgaga tttaccacca tctgaaagac 925
Ser
atcttgtceta ccgocgcageg tgcotgagatt ccgagaagca gccacagaac ctactaggaa 985
gacaaatctg atgtggttgt caatcctttc aatggacctg agtacttcta taaacccgag 1045
tgaggttgtg ctggacccag gagccaggct aggtcatata tgttgatttt tgctgcaaga 1105
cctcatggtt tatctacaaa tcoctaaattc tttcacttcc agttttaaaa cttttggocce 1165
aagcatttta tccacagcat aacaccttta aagaaactct cccacggaaa ctgoctggttce 1225
catggaatgg aaaattgcaa catggtttac aagacagtgc aaaccaagca gcattccaag 1285
atatgagctt cagaaagtta caggaactgt cttgggacga gaaagaagga ttaaatagtt 1345
cccagteee 1354
<210> 12
<211> 278
<212> PRT
<213> Unknown
<400> 12

Met His Ala Leu Gly Arg Thr Leu Ala Leu Met
-20

=25

-15

Leu Leu Ile Phe Ile

~-10

s oy
veETfipofiss 170
Phe Cys
185 190131®5 Leu Thr Asp Bsn Trp lle Leu .Ser0o Met Qu G n

Ile
Tyr o%alastyadd agt Ata Vel t9229pa2262 Z30 J4#r avalaageect legt\&dg A 384Phe Al a
250
<221> m sc

g,

00/ 70045 <222> (1) _ {981
2@%%@@@%:@@@ ekt Wttt e 0



t gycayt ggg arcarwsnca ygtnwsngtn gtnttytgyg tngtnwsnca yytnacnacn 660 m
ggnaaycarw snyt nwsnat hgarytnggn ngnggnggng aycarytnyt nggnwsntay 72003 NOV 701

at hcart ayqvéh‘?.;(mg:nms nat hat hat h yt nat hat ha t hggnt gyat ht gyi‘{:ﬁf){fsﬁhné%
nt gyny r

aarat hwsng g naa rtgyaarytn ccnaarwsng gngcnacncc ngayat hga
gargaygara tgcarccnta ygcnwsntay acngar &8 w snaayccnyt ntaygayacn 900

gt nacnacmigr angakegc gl Pyochige 9es rfegat gy ifearrlt baay@dgndoe Gdaydlgyyt n 960
acnyt nwsng cnat gggnat h5981 <210> 14-1<231> 885 <212> DNA <213> reverse
transl ati on <220> <221> misc feature <222> %1% 88?;% <223> n may be a,
c, g, orlie ADORFO1ASRAGHt RTYES GTCyBYTEE AT AT fg&nl AYE RFEny t nat hyt nac
nat httyytn 60 dtongcngarg cngar ggngc ngcncarccn adyaaywsny tnatgytnca
racnwsnagr 120 , garaayeaygd, Coxt NGNS, RYSMYRNYLD gy I9ay G aar car at
hacncar aayp é taywsnaar g tnygngcnga rgtnaayagf wsnt ggccng tnaaratggc
nacnaaygcn 240 gtnytntgyt gyccnccnat hgcnytnngn aayytnat ha that hacntg
ggar at hayin 300 M@ 690/ 70045, aDa NOM 7ZOOPhe RSE HWEHHrd 2908 p26 Seyt Nngnggnc
arccnwsntge yacnaargcn tayagr aarg aracnaaygeéo acnaargar 360 5&cnaaytgya
cngaygar ng nat hacnt gg gt nwsnngnc cngaycaraa ywsngayytn 420 carat hngna
cngt ngcniys Fae niday gay iggrﬁ@ytlé?rﬁrgnﬁbya‘tlﬁa'fhrgaf?ld‘éﬁc%ﬁ? 48P Prgayggnaayt

t ycaynmgngg ntaycayytn rgtnytng tnacncéhga rgtnacnytn 549 ttycaraaym

gnaayngnac_ngcngt nt aargcngt ng .cnggnaar c¢ _ngengenc 00 . .at hwsnt gga
t hcengar 3% ﬁg’iﬂr&ybf% PRRnA4r € ?g‘lgr%?ﬁﬁmélnngg@%%ﬁa% %0 “Y§t nacngt na
arwsnacritg ycaytgggar gtncayaayg tnwsnacngt nacntgycay 720 gtnwsncayy
t nacnggnage ¥%3armani akgyatheasr Yo NYEN G DO rNECHIGBAET: &8P seaar aar at hw
snaar at hat htaywsnat h taycayccnt sgyt aytayta yytngagcay 840 ngnggnat hc

ayyt ngt ngt ngarwsncar tggytncara arath 885 <210> 15 <211> 978 <212> DNA

<213> r eger $eptTeaandtatlilentys? 36> Mex2RYa> Layw dlevsf B dse Gl2RPe T¥T) . . (978)
105 110 115

Ser Cys Arg Ile Glu Thr Thr Asp Gly Ile Phe Gln Glu Arg His Ser
120 125 130 135

Ile Gln Val Pro Gly Glu Asn Arg Thr Val val Cys Glu Ala Ile Ala
140 145 150

Ser Lys Prc Ala Met Gln Ile Leu Trp Thr Pro Asp Glu Asp Cys Val
155 160 165

Thr Lys Ser Lys Ser His Asn Asp Thr Met Ile Val Arg Ser Lys Cys
170 175 180

His Arg Glu Lys Asn Asn Gly His Ser Val Phe Cys Phe Ile Ser His
185 190 195

Leu Thr Asp Asn Trp Ile Leu Ser Met Glu Gln Asn Arg Gly Thr Thr
200 205 210 215

Ser Ile Leu Pro Ser Leu Leu Ser Ile Leu Tyr Val Lys Leu Ala Val
220 225 230

Thr Val Leu Ile Val Gly Phe Ala Phe Phe Gln Lys Arg Asn Tyr Phe
235 240 245

Arg Val Pro Glu Gly Ser
250

<210> 13

<211l> 9881

<212> DNA

<213> reverse translation

<220>
<221> misc_feature



<223> n may be a, c, or t g.

gcngt nyt ny tnathtgggg ngtnttygtn 60 gcnggnwsnw snt gyacnga yaar aaycar

achacncar nws nwsnccnytn 120 acncargtna ayachacng r
at hggnacn g"%@%ﬁnyt ntgytgytty 180 wsnathccny tnacnaar g&'cﬁgﬁ%‘{lg@?h
acnt ggat ha t haaryt nmg nggnytnccn 240 wsnt gyacna thgcntayaa rgtngayacn
aar achagyg-aracnwsshg yyt nggnngn 300 aayat hacnt gggcnwsnac nccngaycay
wsncchgary-tmearabdws siggngdmacn 360 ytncarcayg arggnacnta yacnt gygar
acngt nacnc cngarggnaa yttygar aar 420 aaytaygayy tncargtnyt ngtnccnccn
gar gt na8b>ald t yccnga raaraaynmgn 480 wsngcngtnt gygargchat ggcnggnaar

CCNgcNQREaY tRFBth RETFTRIRATS ﬁE%ﬁf@é(? 5 AFRY HY TG E YT B 4994 PRI Y &P ws ncay

t t 600 t t
Ot nws T TR AR SEYR KARTRISH= 0" SER7Ear Yany T "’f"’” i gaaﬁ?ﬁﬁtﬁgng%
nggnaa n C c w n
I LR S r R R TSR R s S

PC YUSCA%J@&%&aZénaa&gmﬁn 89 a ch) B0 Aghddth cid adnyt Rfdiag andatc Badrg 2¢nacnwsngc

nat hgargar 840 gaygaratgc arccntaygc nwsntayacn garaarwsna ayccnytnta

y gay ac ngtyat Bthwastags git gt nasgeningty @aragicaws roasnggng ayvngaymgrgd Aicnga
ytgyytnacn 960 ytnwsngcna thggnath 978 <210> 16 <211> 750

be a, , or t <400> 16 at na.ar caratgac ncara Wsngg(pat ht
tyge ng%ﬁaﬁ%?é’;ga?ﬁ%ﬁ% YESHt %%gﬁ%? Wh?ﬁﬁﬁﬁﬁa%ﬁﬁyﬁﬁﬁg%%ﬁf %r MGyt gyc
cnecenat *1%% "E&l;%%é .1}@8 ng¥ddAAL0R gégérl;%ﬁé'ta%%gn% hatRYL dndiDRggnCar

cnmsntgyac aaraargara cnaaygarac naardgaracn aayt gyacng
t ngar MpaLchacht GearBeAl ngWRRIREAE CREgehieat A% WEwdHeaYyddneangaat Bagnceng
t ngayacnac ncaygayggn 300 taytayngng gnat hgt ngt nacnccngay ggnaayttyc
ay ngnggnaa ychyy tiaba 260 yosiwint & Wtz ypgos gaghadnga yydgntvsyacra bd& nngna
ayat hacngc ngt ntgyaar 420

<400> 15 atgttytgyt tytggmgnac nwsngcnyg Hnoy 1003

<212> DNA <213>
reverserfsmalrr@nat JIIFRWSTET> NCATRY YL ISECESAYYI @ Ca LIS FIRILRFHOPOL223> n may

tgycaytggg
ggnaaycarw
athcartaya
aarathwsng
gargaygara
gtnacnacna
acnytnwsng
<210~
<211>

«212>
<213>

14
885
DNA

<220>
<221>
<222>
<223>

<400> 14

atgytntgyc cntggmgnac
gtngcngarg cngarggnge
garaaycayg COyLRgenws
taywsnaarg tnytngcenga

gtnytntgyt gyccnccnat

arcarwsnca
snytnwsnat
thathccnws
gntgymgnaa
tgcarcenta
cngargcnca

cnatgggnat

misc_feature
(1)..
n may be a, ¢,

{B85)

ygtnwsngtn
hgarytnggn
nathathath
rtgyaarytn
ygonwsntay
YCCngenwsn

h

reverse translatlon

g, or t

ngcnaayytn
ngcncarcen
NWSnNwsnytn
rgtnaayacn

hgcnytnmgn

gtnttytgyg
mgnggnggng
ytnathatha
ccnaarwsng
acngaraarw

carggnaarg

ggnytnytny
aayaaywsny
tgyatggayg
wsntggceng

aayytnatha

tngtnwsnca
aycarytnyt
thggntgyat
gngcnacnee
snaayccnyt

tnaayggnac

tnathytnac
tnatgytnca
araarcarat
tnaaratggc

thathacntg

yytnacnacn
nggnwsntay
htgyytnytn
ngayathgar
ntaygayacn

ngaytgyytn

nathttyytn
racnwsnaar
hacncaraay
nacnaaygen

ggarathath

660

720

780

840

900

960

981

60

120

180

240

300



gcngt nacng gnaar ccngc
acnaarcarg artaytgggg

ggncayaaryoandéuast nac
gt naaryt na aywsnggnyt

ngcncar at h
naayggnacn

nt gycaygtn
nngnacnwsn

wsnt ggat hc
gt nacngt na
wsncayyt na

cngar ggnws nat hyt ngcn 480

arwsnacntg yccnt gggar %@é NOV 2003
cnggnaayaa rws
RIS

ggnwsnccng cnyt nwsnyt nytnat

ytntaygtna arytnwsnyt nttygtngtn athytrdftna cnacnggntt ygtnttytty 720
carngnat ha aycaygt nng naargtnytn 750 <210> 17 <211> 582 <212> <213>

r ever se YERPERSURE (2GACRMERNS YagHBasoqh LYaRLantH fraseayge (Jcra Es) 385035 n may

be a, ¢, g, or t <400> 17 ncar c_cnwsnt C ara
cnaar garSeaFATR &P ETFEEY d%%?ﬁ?? S olorora %%%ggﬁ%} ggﬁsﬁéﬁgg%ﬂg

L 9YY1 N9 GRARY ARk DL IGHANEAAC BEANIRNM QHBHAREAGGdEhaRRRALE 120
wsngcngt'ng cnyt ncarca ygarggnaay tayytnfgyg arathacnac nccngarggn 180
aayt t yCcaydgdagl N icg¥ Spnghyl NORRGh R, ol BEEJIROERy CRgaigingacrgthayiopy$40 240
ggngar aaym gnacngcngt ntgygargcn at ggcnggna arccngcngc ncarat hwsn 300
t ggacncengeapggn gayhgnapgt asma ant ovs AZETONT hRd SPAEHRENVo RaragrrfaNat’ 360

gt nngnwsna cnt gycaytg ggarcaraay aaygtnwsng cnhgt nwsntg yat hgt n 420
cayws na@hwsnsaesd CREMRIATGE MEAEYE Fa rFrIMEATH @ﬁgwa&mwgaéﬁgﬁ%’ 480

ccnwsnyt ny tnacnat hyt ntaygtnaar_ atggtnytny tnggnathat aay, 540
gt2 ngggnt lgwa%ﬁt’f‘?/tﬂ%%ﬁnégr S399%t ﬁg'&cn%ﬁ?\%g c}:ﬁg 801 ?A &@/ctagzﬁg 834
<212> DNA <213>.r r LN e 522 DFary™ ' n T&R2>
(1) - -(8§55‘Ws<r%§§§ tﬁg%g;g%g% %{;%Jggﬁ%& 8? t EZ%E% gndgtnggérg/%?%%?nggnngnac
nyt Ngc Nk Pa Ala@ih HhhAAathlt t yiakhasatiat ydapgtnr: GO rapmygarmengawRlygyskngt
naar ggnngn gar garat hc cnccngayga ywsnttyccn 120 ttywsngayg ayaayat htt
y Ccngay gehggtanig ylnegtwat grpawascdrg ag@ttngerr 288th acncengt nw sngbhcar at
hggnat haar gcncarytnt tytgycaycc nwsnccnwsn 240

15

978

DNA

reverse translation

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

<220>
<221>
<222>
<223>

misc_feature
{1)..(978)
n may be a, ¢,

g, or t

<400> 15

atgttytgyt
gCenggnwsnw
acncargtna
wsnathceny
wsntgyacna
aayathacnt
ytncarcayg
aaytaygayy
wsngcngtnt
ggngaytgyyg
tgycaytggg
aaycarwsny

ccntayatha

tytggmgnac
sntgyacnga
ayacnacngt
tnacnaargc
thgcntayaa
gggenwsnac
arggnacnta
tncargtnyt
gygargcnat
tnacnacnws
arcaraayaa
tnwsnathga

thecenwsnat

nwsngcnytn
yaaraaycar
nwsngtncar
ngtnytnath
rgtngayacn
nccngaycay
yacntgygar
ngtncocneen
ggcnggnaar
ngarwsncay
ygtnwsngay
rytnwsnmgn

hathathytn

gengtnytny
acnacncara
athggnacna
acntggatha
aaracnaayg
WSNCCNGary
acngtnacnc
gargtnacnt
ccngengenc
wsnaayggna
gtnwsntgya
ggnggnaayc

athathathg

tnathtggag
ayaaywsnws
argcnytnyt
thaarytnmg
aracnwsntg
tncarathws
cngarggnaa
ayttyccnga

arathwsntg

cngtnacngt

thgtnwsnca

arwsnytnmg

gntgyathtg

ngtnttygtn
nwsncenytn
nctgytgytty
nggnytncen
yytnggnmngn
ngcngtnacn
yttygaraar
raaraaymgn
gwsnccngay
nmgnwsnacn
yytnacnggn
ncentayath

yytnytnaar

60

12¢

180

240

300

360

420

480

540

600

660

720

780



aargargcna cnytnrngnat htgggarath acnccnngng aytggccnws ntgyngnytn 306 NOV 2003
ccntayngng cngarytnca rcarat hwsn aaraaratht gyacngarng nggnacnacn 360
ngngt ncengFheaNEaYca rwsnwsngay ytnccnatha arwsnatgge nyt qﬁwﬂg%g
gayggncayt aywsntgyng nat hgaracn acngayggna thttycarga rngncaywsn

at hcar gt nc cnggngaraa yngnacngtn gtntgy@arg cnat hgcnws naarccngcn 540
at gcar at fehvishiggacnemangay gargroncEy VaRrTanIRE Jarvesnaanraes nachkgpaayg&¢ 0600

acnat gat hg tni ngnwsnaa rtgycayngn garaaraaya ayggncayws ngtntt tﬂg 660

t t yat hwsorygayytara e RERREF ST NYFREIYAFR AATARTHRT 2 af XA Y By Yﬁ@‘@’r‘f&&ﬂé@ 720

wsnat hyt nc cnwsnyt nyt nwsnat hytn taygtnaary tngcngtnac t nyt nath, 780

gt nggnt t 3F2RRTIRR BFEP LR ﬁﬁﬁ%‘ﬁg}“’?’éﬁq@["‘?ﬁﬁ%‘éat ?P%@Hg‘é’%ggag Yﬁ%@’r’#@%’h%{‘;\% 00/ 70045
23 <210> 19 <‘=2nla1€hlodélh <212> DNA <213> Unknown <220> <223> [ggcription
of UnknoWrl™&Pgahi SnPrimate; surmised hony sapiens <220> <221> CDS <222>
(1)..(21044) <220> <221> mat_peptide <222> (79)..(1044) 0 5 NOV 2003

PCT/ USOQl 42998 <400> 19 atg ctc tgc cct tgg aga act get aac cta ggg cta ctg
ttg att tdig-480 Met Leu Cys Pro Trp Arg Thr Ala Asn Leu Gy Leu Leu Leu lle
Leu -25 <Q0Q>-% act atc ttc tta gtg gcc gaa gcg gag ggt get get caa cca aac
aac 96 Jius>|tevePhe tmapsMiioAla Qu Ala Gu Ay Ala Ala A n Pro Asn Asn -10
-5 -115tcatta atg ctg caa act agc aag gag aat cat get tta get tca agc
144 Ser<4@®a Met Leu G n Thr Ser Lys Gu Asn His Ala Leu Ala Ser Ser 10 15
20 agt tf®i "%t—gj: ®gaa aaa cag att aca cag aac tac tcg aaa gta 192 Ser
Leu Cys DS, )g’na Helys:A LLe Thr G n Asn Tyr Ser Lys Val 25 30 35 ctc
gca gaa ¢ aac act tca tgg cct gta aag atg get aca aat get 240 Leu Al a

A u Val Aggp-Th¢ Ser Trp Pro Val Lys Met Ala Thr Asn Al a

atgggnggna arcaratgac ncaraaytay wsnacnatht tygcngargg naayathwsn 60

120

carccngtny
ytnathatha
aaraargara
wsnmgnceng
taytaymgng
gtnytngtna
gcngtnacng
acnaarcarg
ggncayaarw
gtnaarytna
yintaygtna
carmgnatha
<210>
<21ll>

<2l2>
<213>

17
582
DNA

<220>
<221>
<222>
<223>

{1).

<400> 17

tnatggayat
thacntggga
cnaaygarac
aycaraayws
gnathgtngt
cnceongargt
gnaarccngc
artaytgggg
snacngtnac
aywsnggnyt
arytnwsnyt

aycaygtnmg

misc_feature
. 1582)
n may be a, ¢,

g,

haaygecngtn
rathathytn
naargaracn
ngayytncar
nacnccngay
naayytntty
ngcncarath
naayggnacn
ntgycaygtn
nmgnacnwsn
nttygtngtn

naargtnytn

reverse translation

or t

ytntgytgyc cnccnathgec nytnmgnaay

cnwsntgyac naargcntay

mgnggncarc

aaytgyacng tngarmgnat hacntgggen

athmgnccng tngayacnac ncaygayggn

ggnaayttyc aymgnggnta ycayytncar

carwsnmgna ayathacngc ngtntgyaar

wsntggathe cngarggnws nathytngen

gtnacngtna arwsnacntg yccntgggar

wsncayytna cnggnaayaa IwsSnytnwsn

ggnwsnceng cnytnwsnyt nytnathath

athytngtna cnacnggntt ygtnttytty

180

240

300

360

420

480

540

600

660

720

750

mgnggncarc cnwsntgyat hatggeontay aargtngara cnaargarac naaygaracn 60



40 45 50 gtg ctt tgt tgc cct cct atc gca tta aga aat ttg atc ata ata

a
288 Val Leu Cys Cys Pro Prolle Ala Leu Arg Asn Leu Ile lle lle Thr0 8@03@003
65 70 tggy atc ctg aga ggc cag cct tcc tgc aca aaa ,‘{SQ@ 336
Trp GQu IIe Fﬂﬂ'ieu Arg Ay An Pro Ser Cys Thr Lys Al a Tyrex Lﬁg%

aaa gaa aca aat gag acc aag gaa acc aae?2tgt act gat gag aga ata 384 Lys
G u Thr Asn Qu Thr Lys Gu Thr Asn Cys Thr Asp Gu Arg Il-e 90 95 100 acc

t gg gt CtENIARR maygatmcw@gmnwﬁww@&enﬁw BYRFPACRIT YYTRPA2HB220Thr Trp
Val Ser Arg Pro Asp A n Asn Ser Leu Gnlle Ar!g Pro 105 11 B%15 gtg
gcc at cYERECTEEP Ej%?ét‘ﬁﬁﬁci thaf%sﬁ‘aaﬁ FRYERAYE AT GERRlA X IFBO val Al a
Ile Thr €] 30 0 5 Nov
2003 V@T}ﬁ? %)73%5 %FIME&%Q%%mgtn%E %@%argjtp%a{é@a%%?y %%24{& at cac ctc
caa gt gg%}'l fArfdym §&& ﬁg@%%gy&%@cg%gﬁ@ﬁbﬁgeaﬂ&g&ﬁ& Gh¥rabpsdizsoleu G n
Val Leu Val Thr Pro 135 140 145 150 gaa gtg acc ctg ttt caa aac agg aat aga
act gcatgfaant@e apgprgagrd Fornddnda¥atsnfhArwdneuaPremabd gy AsendamgerASIRCArg Thr
Ala Val Cys Lys Ala 155 160 165 gtt gca ggg aag cca get gcg cag atc tcc tgg
atc ccasyEghgle galtoySRNtg Yahr firaay AYBYRVINEoCHY AR @aﬁhth‘ESISglonrp Ile
Pro Gu Gy Asp 170 175 180 tgt gcc act as@% caa gaa tac ta%g a%%agat ggc aca
gt g actSYMENY FERRYCRYES AYERTATE R TEF Ity ‘ﬁ‘ad: &7 REA“ QY " Thr Val

Thr Val _Lys ’%3‘6’ '}%)cn%l?ﬁﬁa&%%%ﬁfq‘égg %%E }%gl At £aCAGARhaar §abCl acc gtg

acc tgc cacC s Asn -a'-" Ser Thr Val Thr
Cys Hi sglddndQs 246:8tecd Qﬁacrﬁ’gtnaﬁ}ggt@lﬁEm@lﬁ &aC aag agt ctg tagsata gag cta
ctt cct 768 Val Ser H's Leu Thr Ay Asn Lys Ser Leu Tyr Ile GQu Leu Leu
Pro 215 220 225 230 gtt cca ggt gcc aaa aaa tca gca aaa tta tat att cca tat
atc atc<816 18/al Pro Ay Ala Lys Lys Ser Ala Lys Leu Tyr Ile Pro Tyr Ile

|1 e 235<240 B¥5 ctt act att att att ttg acc ate gtg gga ttc att tgg ttg ttg

aaa 864<212> DNA
<213> reverse translation

<220>
<221>
<222>
<223>

misc_feature
{1)..(834)

nmay be a, ¢, g, or t

<400> 18

acgcaygeny
cengarwsnw
ttywsngayg
acneengtnw
aargargcna
ccntaymgng
mgngtuccnyg
gayggncayt
athcargtne
atgcarathy
acnatgathg
ttyathwsnc

wsnathytnec

gtnggnttyg

tnggnmgnac
sntgywsngt
ayaayathtt
sngtncarat
cnytnmgnat
cngarytnca
cncaycayca
aywsntgymg
cnggngaraa
tntggacncc
tnmgnwsnaa
ayytnacnga
cnwsnytnyt

cnttyttyca

nytngenytn
naarggnmgn
ycongayggn
hggnathaar
htgggarath
rcarathwsn
IWwsSnwsngay
nathgaracn
ymgnacngtn
ngaygargay
rtgycaymgn
yaaytggath
nwsnathytn

raarmgnaay

atgytnytna
gargarathe
gtnggngtna
gcncarytnt
acnccnmgng
aaraaratht
yetnccnatha
acngayggna
gtntgygarg
tgygtnacna
garaaraaya
ytnwsnatgg
taygtnaary

tayttymgng

thttyathac
cnccngayga
cnatggarat
tytgycaycc
aytggcenws
gyacngarmg
arwsnatggc
thttycarga
cnathgcnws
Arwsnaarws
ayggncayws
arcaraaymg
tngengtnac

tncengargg

nathyetngtn
ywsnttycen
hgarathath
NWSNCCNWSI
ntgymgnytn
nggnacnacn
nytnaarcay
rmgncaywsn
naarccngcn
ncayaaygay
ngtnttytgy
nggnacnacn
ngtnytnath

nwsn

120

180

240

300

360

420

480

540

600

660

720

780

B34



Leu Thr Ile Ile Ile Leu Thr Ile Val Ay Phe Ile Trp Leu Leu Lys 250 255 260
gtc aat ggc tgc aga aaa tat aaa ttg aat aaa aca gaa tct act cca 912 00V 2003
Asn Ay Gy odrgodsys Tyr Lys Leu Asn Lys Thr G u Ser Thr Pr acitésodrifeeg /5 gtt
gtt gag gag gat gaa atg cag ccc tat gcc agc tac aca gag aag 960 Val Val

AQu Gu Asp Gu Met Gn Pro Tyr Ala Ser?3Tyr Thr Au Lys 280 285 290 aac aat
cct ctc tat gat act aca aac aag gtg aag gca tct cag gca 1008 Asn Asn Pro
Leu Tyr <Al Ar_ Thr Asn Lys Val Lys Ala Ser G n Al a 295 300 305 310 tta caa
agt gaa<@gtt” gd¢7 aca gac ctc cat act tta taa Leu An Ser Qu Val Asp Thr

Asp Leu® Leu 315 320 <210> 20 <211> 348 <212> PRT <213> Unknown
<400> 2G°Vet Eeuoveys Pro Trp Arg Thr Ala Asn Leu Ay Leu Leu Leu Ile Leu

-25 -20 4% 1047 Thr Ile Phe Leu Val Ala Gu Ala Gu Gy Ala Ala Gn Pro
ASN (925 NEMc20R30MB:00AIHINA ordani srl@ridare] uAMCIEdIS00J12998 5 Ser Leu

Asn
Met
Cys
du

Cys Cy

Au
du
Trp

Leu G n Tbro S&pibys G

Met Asp Gu Lys G n
Val <28@» Thr Ser Trp
s<P" PP® Ile Ala
| | e<P?% Lél- AG4E y
Thr <§ y G u Thr Lys
val _ £ a8 JdRi48P

<222> (79)..(1044)

<400> 19
atg cte
Met Leu

-25

tgc
Cys

cct tgg
Pro Trp

act
Thr
-10

ttc
Phe

tta
Leu

ate
Ile

gtg
val

tta
Leu

tca
Ser

atg
Met

ctg
Leu
10

caa
Gln

tta
Leu

agt
Ser

tgt
Cys
25

atg
Met

gat
Asp

cte
L.eu

gca
Ala
40

gaa
Glu

gttt
val

aac
Asn

ctt
Leu

tgt
Cys

tgc
Cys

cct
Pro

gtg
val
55

ata
Ile

atc
Ile

tgg
Trp

gaa
Glu

ctg
Leu
75

aat
Asn
90

aaa
Lys

gaa
Glu

aca
Thr

gag
Glu

tcec
Ser

acc
Thr

gtc
Val
105

tgg
Trp

aga
Arg

ate
Ile

act
Thr

cat
His

gtg
val

gce
Ala
120

u
I'le
Pro
Leu
Adn
Au
Adn

aga
Arg

gce
Ala
-5

act
Thr

gaa
Glu

act
Thr

cct
Pro
60

aga
Arg

acc
Thr

cct
Pro

gac
Asp

Asn Hi s
Thr dn
Val Lys
Arg Asn
Pro Ser
Thr Asn
Asn Ser

act
Thr
-20

gct
Ala

gaa
Glu

gcg
Ala

agc
Ser

aag
Lys

aac
Asn

gag
Glu

gag
Glu

Al a Leu-Al a
Asn Tyr Ser
Met Ala Thr
Leu lle Ile
Cys Thr Lys
Cys Thr Asp
Asp Leu @ n

cta
Leu
-15

cta
Leu

ggg
Gly

gct
Ala

ggt gct
Gly ala
-1 1

aat
Asn

cat
His

gce
Ala

158

aaa
Lys

cag
Gln
30

tca
Ser
45

tgg
Trp

atc
1le

gca
Ala

ggc
Gly

cag
Gln

aag
Lys

gaa
Glu

gat
Asp

cag
Gln
110

tat
Tyr

agg
Gly
125

att
Ile

cct
Pro

tta
Leu

cct
Pro

acc
Thr
95

aat
Asn

tac
Tyr

aca
Thr

aac
Asn

cag
Gln

atg
Met
50

gta
val

aag
Lys

aat
Asn
65

ttg
Leu

aga
Arg

teo
Ser
BO

tgc
Cys

aca
Thr

act
Thr

aac
Asn

tgt
Cys

ctt
Leu

teg
Ser

gac
Asp

ata
Ile
130

tge
Cys

aga
Arg

Ser Ser 10 15 20 Ser Leu
Lys Val 25 30 35 Leu Ala
Asn Ala 40 45 50 Val Leu
Ile Thr 55 60 65 70 Trp
Ala Tyr Arg 75 80 85 Lys
GQu Arg Ile 90 95 100 Thr
Ile Arg Pro
ctg ttg att ttg 48
Leu Leu Ile Leu
caa cca aac aac 96
Gln Pro Asn Asn
5
tta gct tca agc 144
Leu Ala Ser Ser
20

tac tcg aaa gta 192
Tyr Ser Lys Val
35
gct aca aat gct 240
Ala Thr Asn Ala
atc ata ata aca 288
Ile Ile Ile Thr

70
aaa gcc tac agg 336
Lys Ala Tyr Arg

B5
gat gag aga ata 384
Asp Glu Arg Ile
100

cag att cgt cca 432
Gln Ile Arg Pro
115
atg gta aca cct 480
Met Val Thr Pro



105 110 115 Val Ala Ile Thr Hs Asp Ay Tyr Tyr Arg Cys Ile Met Val ggr gr@m
120 125 130 Asp Ay Asn Phe Hs Arg Ay Tyr H's Leu A n Val Leu Val rND r
135 140 1w ®mB0es u Val Thr Leu Phe A n Asn Arg Asn Arg Thipcihsovazeesys Lys
Ala 155 160 165 Val Ala Gy Lys Pro AIZ%AIa Gnille Ser Trplle Pro Gu
Ay AsngI;%gl%g: %88 %scggle%g;hra} %‘3 gtg GlaugT re TrEtii%%agﬁ A y,glhr Val
Thr Val 1 5 | a i Val™ Ser Thr
Val Thr"ﬁ%sclﬂi%sn fgﬁ 2657 Gal ser® Bi°s %%UDV EL% yoASH Lygg Ser Leu Tyr
e Qu u Leu Pro 215 0 225 230 vVal Pro Gy Ala Lys Lys Ser Ala Lys
Leu Tyr gggegtgr&chgglg& £ 222305240 %43 d@Ugdhrgdal egd laaglda LesnsThr |l e
Val Gy gPPR6sah! thelton Litie 81 AkY Sarg2abh 205 BE0AValvaAsoyrysQua Arg Lys Tyr
Lys Leu Asn Lys Thr Q@ss Ser Thr Pro 268 270 275 Val Vvaks5G@u Au Asp Gu
Met Gn Pro Tyr Ala Ser Tyr Thr Qu Lys 280 285 290 Asn Asn Pro Leu Tyr
Asp Thr gEhrgcAsgud pag \daja $9M$@eFCGWCM@ abgxre30@rBEIC 3G 0 F4NOV 2003
WO 00/ 7084312651y &Ys §rie Agp FWaFlnsstTHP ALD T*8uShHt $1¥HtSPLeu 315 320
<210> 21 <211> 1822 <212> DNA <21%3> reverse transt®ion <220> <221>
msc_feature <222> (1)..(1044) <223> CactJ Pl PGHUS00/ 12998
<400> Zi?tﬁit%ﬁz;giggcgﬁgé@%aﬁ ;ﬁcég‘c@ﬁi%ggi %&?n;ﬁfrgégr&%nac nat ht t yyt n
60 gtngCngar g;gghgar ggngc ngcncgipccn aayaaywsny gesat gyt nca racnwsnaar 120

agt aca tgc cac tgg gag gtc cac aat 13 tct acc gtg acc tgc cgc 720
Ser Thr Cys His Trp Glu Val His Asn .zl Ser Thr Val Thr Cys His
200 205 210

gtc tcc cat ttg act ggc aac aag agt ctg tac ata gag cta ctr cct 768
Val Ser His Leu Thr Gly Asn Lys Ser Leu Tyr Ile Glu Leu Leu Pro
215 220 225 230

gtt cca ggt goc aaa aaa tca gca aaa tta tat att cca tat atc atc 816
Val Pro Gly Ala lys Lys Ser Ala Lys Leu Tyr Ile Pro Tyr Ile Ile
235 240 245

ctt act att att att ttg acc atc gtg gga ttc att tgg ttg ttg aaa 864
Leu Thr Ile Ile Ile Leu Thr Ile Val Gly Phe Ile Trp Leu Leu Lys
250 255 260

gtc aat ggc tgc aga aaa tat aaa ttg aat aaa aca gaa tct act c¢ca 912
Val Asn Gly Cys Arg Lys Tyr Lys Leu Asn Lys Thr Glu Ser Thr Pro
265 270 275

gtt gtt gag gag gat gaa atg cag ccc tat gec age tac aca gag aag 960
val val Glu Glu Asp Glu Met Gln Pro Tyr Ala Ser Tyr Thr Glu Lys
280 285 290

aac aat cct ctec tat gat act aca aac aag gtg aag gca tct cag gea 1008
Asn Asn Pro Leu Tyr Asp Thr Thr Asn Lys Val Lys Ala Ser Gln Ala

295 300 305 310
tta caa agt gaa gtt gac aca gac ctc cat act tta taa 1047
Leu Gln Ser Glu Val Asp Thr Asp Leu His Thr Leu
318 320
<210> 20
<211> 348
<212> PRT

<213> Unknown

<400> 20
Met Leu Cys Pro Trp Arg Thr Ala Asn Leu Gly Leu Leu Leu Ile Leu
-25 -20 -15

Thr Ile Phe Leu Val Ala Glu Ala Glu Gly Ala Ala Gln Pro Asn Asn



garaaycayg cnytngcnws nwsnwsnytn tgyat ggayg araarcar at
t aywsnaarg tnytngcnga rgtnaayacn wsnt ggccng tnaarat ggc
gt nyt nt gwvo@pesascnat hgcnyt nngn aayyt nat ha t hat hacnt g
yt nngnggnc arccnwsntg yacnaargcn tayngnaarg aracnaayga
acnaayt gya cngaygar ng nat hacnt gg gt nwsnrfgnc .cngaycar aa
car at hngré® cngt ngcnat hacnéaygay ggntayf ynﬁgntgyathat

gayggnaayt
ttycaraa%ﬁ

s Ao St ity

Dy A Rl-‘.% N9t RACKESNIE £IL Ras

Yy aarﬂfng ng cnggnaarg%

at hwsnt gga t hccngargg ngayt gygcn acnaarcarg artayt ggws
gt nacngt g arysaciddd a¥E Al 0gERic1 8t NEAYARAYEL nt AN RGE NRL
gt nwsncayy tnacpggnaa yaarwsnytnipayat hgary tnytnggngt
aaraarwsng chaarytnta yathccntay at hat hytna cnat hat hat
gt nggnt tye Bbd goyut valt Anaartgt seargghtag et e sateapaarir
garwsnacnc cé@t ngcnaa rgar gaydar atgcarccnt ayiftnwsnt a
aayaayccny tntayg b A AL c £
g4l Ry tHEOLEU A2 1 A2 &

<223> Description of Unknown Crgani smrodent; surmsed 0 5

gtngayadﬁ%zé?y
Unknown 0>
NOV 2003 WO DO

<221> ma r_ppeplf
ctg ggg agg att ccg act ttg
Arg |l e Rr0cTirrhkeasnl Biu Lt
tct ggg tca agt tgtetact gat

Ser Ser Cys Thr Asp

&

1 ae

aya

ya

4 u C <2 < > < >, (810) <220>
g égggggq%§6€#9?éﬁo 2%:?%%%&%%3?133%% 2%%%§922 atg cat get

C _nachaa

A u Asn

tct ctg BraTead2gt $eTadEs R
Leu Thr dn Vall®

AsD
135
Glu
Val
Cys
Ser
val
215
val
Leu
Val

val

Asn
295

120

Gly

val

Ala

Ala

Thr

200

Ser

Pro

Thr

Val
280

Asn

Asn

Thr

Gly

Thr

185

Cys

His

Gly

Ile

Gly

265

Glu

Pro

n Thr Thr
vVal Ala Ile Thr His Asp

Phe

Leu

Lys

170

Lvs

His

Leu

Ala

Ile
250

Cys

Glu

Leu

His

Phe

155

Pro

Gln

Trp

Thr

Lys

235

Ile

Arg

Asp

Tyr

Arg

140

Gln

Ala

Glu

Glu

Gly

220

Lys

Leu

Lys

Glu

Asp
300

hacncaraay 18005 NOYV 2003
nacnaaygcn 240
ggapetRRhiN 1236
racnaar gar 360
ywsngayytn 420
ggt nacnccn 480
nytn 540
ngcngcncar 600
naayggnacn 660
pacRkgycay 720
nccnggngcn 780
hyt nacnat h 840
maayaaracn 900
yacngar aar 960

aar _gt naar ch/sncargéqxézncarmsngar 1020

E%TW <213>

act ttg ctg atc ttc atc 48 Mt His Ala Leu Ay
Ly chhertRhash |ays- B AR Glhbargl@laat att ttt gtg
gag aat %aa aca ata 96 188n Ile Phe Val Ser Qy
Thr Ile -5 -1 15 caq aat gac agt tca tct

Adn
AT
Met

Gly
125
Gly
Asn
Ala
Tvr
val
205
Asn
ser
Thr
TvyTr
Met

285

Thr

G, e p G
l%ggﬁ%ts 1460 B0 OB
Tyr Tyxr Arg Cys Ile Met Val

130

Tyr His Leu Gln Val Leu Val
145

Arg Asn Arg Thr Ala Val Cys
160

Gln Ile Ser Trp Ile Pro Gilu
175 i80

Trp Ser Asn Gly Thr Val Thr
190 195

His Asn Val Ser Thr val Thr
210

Lys Ser Leu Tyr Ile Glu Leu
225

Ala Lys Leu Tyr Ile Pro Tyr
240

Ile Val Gly Phe Ile Trp Leu
255 260

Lys Leu Asn Lys Thr Glu Ser
270 275

Gln Pro Tyr Ala Ser Tyr Thr
290

Thr Asn Lys Val Lys Ala Ser
305

Ashros

F°Ser Ser Ser

Thr Pro

Thr Pro
150

Lys Ala
165

Gly Asp
val Lys
Cys His
Leu Pro

230

Ile Ile
245

Leu Lys
Thr Pro

Glu Lys

Gln Ala
310



10 15 20 gta cag atg gat aaa aag get ctg ctc tgc tgc ttt tct agt cc

20 § a8y o0

192 Val dn Met Asp Lys Lys Ala Leu Leu Cys Cys Phe Ser Ser Pro Leu
35 ata aaly@edmogis2 tta atc aca tgg ata ata aaa cac aga cac p&gu a0 Ille
Asn Ala Val Leu Ile Thr Trp Ile Ile Lys H's Arg His Leu Pro 4 3@50 55 tcc
tgc aca ata gca tac aac cta gat aaa aag2&cc aat gaa acc agc 288 Ser Cys
Thr ||l e Bka cIyrsedsAll dalAssp Chs AspsLahHiASHITGEM Thr Ser 60 65 70 tgc ttg
ggc agg aac atc acc t@dSgcc tcc aca cct*2fac cac agt cct 336 Cys Leu Ay
Arg Asn Ile Thr Trp Ala Ser Thr Pro Asp His Ser Pro 75 80 85 gaa ctt cag
atc agt gca gtg gcc ctc cag cat gag ggg act tac aca 384 du Leu Gnlle
Ser Ala Y 0> 4I_eu G@n Hs Au @y Thr Tyr Thr 90 95 100 tgt gag ata gta
aca cct g aat tta gaa aaa gtc tat gac ctc 432 Cys Gu Ile Vval Thr
Pro Qu y3,A§gv4,§g Gubysioal Tyr Asp Leu 105 110 115 caa gtg ctg gtg ccc
cct gag gta acc tac ttt cca ggg aaa aac aga 480 dn Val Leu Val Pro Pro
G u Val Thto-Tyr Phe Pro Gy Lys Asn Arg 120 125 130 135 act gca gtc tgt gag
gca atg gea>ggisadigaoot get gca cag atc tct 528 Thr Ala Val Cys Qu Al a
Met Al a e3e>Lys Prigtfla Ala A n |Ile Ser 140 145 150 tgg act cca gat ggg gac
tgt gtc aéi3>aBgnagbegagCt ¢k actagc aat 576 Trp Thr Pro Asp Ay Asp Cys
Val Thr Ii S Sgl Gu Ser His Ser Asn 155 160 165 0 5 Nov 2003 wo 00n0045
PCTI US00 S t b 062 3G IniIGaERC v BOs00ag cag
aac aat ﬁyc 81 ﬁng‘%/nlg%f% &J,‘An%é rya Thar &/2 ng Trp Gu G n Asn
Asn Val ég&&g@rglggg;ﬁrgng& tngg;lgagdag_ igaalishyotRatdggtneatratogsr@atr PPt aat cag
tct ctg 672 Ser Val Val Ser Cys Leu Val Ser His Ser Thr Ay Asn A n Ser
Leu 1B5 39fhalBivd ceyaigmngaavshysagh taatgerydasraagicgraic dageea@@r ¥t tcc ttg
ctg 720 Ser Ile Qu Leu Ser Gn @y Thr Met Thr Thr Pro Ar Ser eu Leu
200 205 230FPRSTHERYERACEE CITARANACH YRREIAFR I ERAKPEIIT FAGRYEE At ctt ctt
aac 768 gtnytntgyt gyccnccnat hgeonytnmgn aayytnatha thathacntg ggarathath 300
YyLOmgnggne arccnwsntg yacnaargcn taymgnaarg aracnaayga racnaargar 360
acnaaytgya cngaygarmg nathacntgg gtnwsnmgnc cngaycaraa ywsngayytn 420
carathmgnc cngtngcnat hacncaygay ggntaytaym gntgyathat ggtnacnccn 480
gayggnaayt tycaymgngg ntaycayytn cargtnytng tnacnccnga rgtnacnytn 540
ttycaraaym gnaaymgnac ngcngtntgy aargcngtng cnggnaarcc ngcngcncar 600
athwsntgga thcocngargg ngaytgygcn acnaarcarg artaytggws naayggnacn 660
gtnacngtna arwsnacntg ycaytgggar gtncayaayd tnwsnacngt nacntgycay 720
gtnwsncayy tnacnggnaa yaarwsnytn tayathgary tnytncoongt nochggngen 780
aaraarwsng cnaarytnta yathcentay athathytna cnathathat hytnacnath 840
gtnggnttya thtggytnyt naargtnaay ggntgymgna artayaaryt naayaaracn 900
garwsnacnc cngtngtnga rgargaygar atgcarccnt aygenwsnta yacngaraar 960
aayaayccny tntaygayac nacnaayaar gtnaargcnw Sncargcnyt ncarwsngar 1020
gtngayacng ayytncayac nytn 1044
<210> 22
<211> 813
<212> DNA

<213> Unknown

<«220>

<223> Description of Unknown Organism:rodent; surmised
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GQu Thr Ser 60 65 70 Cys Leu Gy Arg Asn Ile
Hs Ser Pro 75 80 85 AQu Leu dn lle Ser Ala
Thr Tyr Thr 90 95 100 Cys GQu Ile Val Thr Pro
Tyr Asp Leu 105 110 115 @ n Val Leu Val Pro
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att ¢cg act ttg act ttg c¢tg atc ttc atc
Ile Pro Thr Leu Thr Leu Leu Ile Phe Ile

-15 -10
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15 20
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30 35 -
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50 55
aac cta gat aaa aag acc aat gaa acc age 288
Asn Leu Asp Lys Lys Thr Asn Glu Thr Ser
65 70
acc tgg gcc tec aca cct gac cac agt cct 336
Thr Trp Ala Ser Thr Pro Asp His Ser Pro
BO 85
gtg gcc <¢tec cag ¢at gag ggg act tac aca 184
val Ala Leu Gln His Glu Gly Thr Tyr Thr
95 100
gaa ggg aat tta gaa aaa gtc tat gac ctc 432
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110 115
gag gta acc tac ttt cca ggg aaa aac aga 480
Glu Val Thr Tyr Phe Pro Gly Lys Asn Arg
130 135
atg gca ggc aag cct gct gca cag atc tct 528
Met Ala Gly Lys Pro Ala ala Gln Ile Ser
145 150
tgt gtc act aag agt gag tca cac agc aat 576
Cys Val Thr Lys Ser Glu Ser His Ser Asn
160 165
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