WD 02/ 16585 PCT/ US01/ 25851 0O NOVEL | M DAZOLI NE RECEPTOR HOMOLOGS FI ELD OF
THE | NVENTI ON The invention relates to nucleic acid and am no acid
sequencewo2/n38®l 5 i m dazoline receptors and to the uspCDUStIESH
sequences in the treatnment of physical and neurol ogical disorders.
BACKGROUND OF THE | NVENTI ON 10 I m dazoline receptor (IMR) subtypes bind
clonidine and i mdazoline (Escriba et al., 1995). These conpounds nedi ate
the regul ation of blood pressure, induction of feeding, stimulation of
firing of |ocus coerul eus neurons, and stinulation of insulin release, as
well as the induction of the expression of glial fibrillary acidic protein
i ndependent of the act NeWBE IMEWZOLINERBCEFIOR HOMOQEBOGSS receptors are
phar macol ogi cal ly inportant target for drugs that can nediate the

af orenenti oned physi ol ogi cal conditions (Farsang and Kapocsi, 1999).

Non- adr enocept or sites predoni FARUD/OFZBHEINVENTIQGNi di ne or para-anino
clonidine are terned 11-sites whereas those non-adrenoceptor sites

predomi nantly 20 Théehwdiiby réld@g dx amckice atidramd dandide sicide sequentadacfohdviek
sites whtch are distinct from_ either |I,- or 12 sites _are terned 13:sjtes.
An exanpl e isnalﬂa%ﬂxnamp{oa%ar}de@éb? gre phibesreseapaises Eabe F&a@%ap pPRysithance
insulin secr efi®mburéibgidallisdders(1993) Eur. J. Pharnocol. 230 375; Chan et
al. (1994) Br. J Pharnocol. 112 1065. The receptor 25 is efaroxan sensitive

and it a target for the treatnent of type Il diabetes. The site is also
sensitive to agmatine, an | RAGKGROIINRIQYH I INYFNKION ude preparation of
cl oni di ne di spl aci ng substance (CDS). Endogenous |igands of the im dazoline

receptol@ are har minplazalingpresspioe ( sgbiapésndindridenidizee ard simidapeinous

conpounds whi I Lve~for ejither, 30,.11-sites, ..e,. | oni di ne,
benasol | ne. antleiPEeh 25 CAQS Binplhas gichidihl kS o piopglslil®, |
and BU 239. Madyctdn tdfefed@@Mpaitiidifionr of Chfme o &chy covidblsakltson§ 0and
exanple, from Tocri.s Cogkson, Inc., USA I1l-site selective drugs are,

promi si ng f or Stmelatipn of feswlin geleasen @p ek po e mduddjoneo! the esgressionvad gliakigs

are proni si ngﬂéﬁl}ﬁg"gﬂé B4R HaeBEndlhPBEHR SctifN At Apng ot S1rS@cEGblsY Ornde

02/ 1658%5 PCT/
receptors are pharmacologically important target for drugs that can mediate the

aforementioned physiological conditions (Farsang and Kapocsi, 1999).
Non-adrenoceptor sites predominantly labeled by clonidine or para-amino
clonidine are termed I;-sites whereas those non-adrenoceptor sites predominantly
20 labeled by idazoxan are termed Iz-siteé. Imidazoline sites which are distinct from
either I;- or I, sites are termed I;-sites. An example is an imidazoline receptor in the
pancreas reported to enhance insulin secretion. Chan et al. (1993) Eur. J
Pharmocol. 230 375; Chan et al. (1994) Br. J. Pharmocol. 112 1065. The receptor
25 is efaroxan sensitive and it a target for the treatment of type II diabetes. The site is
also sensitive to agmatine, an insulin secretagogue, and to crude preparation of
clonidine displacing substance (CDS).
Endogenous ligands of the imidazoline receptors are harmane, tryptamine
and agmatine. There are also numerous compounds which are selective for either
30 I1-sites, e.g., clonidine, benazoline and rilmenidine, or I,-sites, e.g. RS-45041-190,
2-BFI, BU 224, and BU 239. Many of these compounds are commercially
available, for example, from Tocris Cookson, Inc., USA.
I;-site selective drugs are promising for the treatment of hypertension, I3-site

35 selective drugs are promising for the treatment of diabetes, and Ip-site selective



-2 drugs affect nonoam ne turnover and therefore 12 receptor |igands can
affect a wide range of brain functions such as nociception, ageing, nood
and stroleo 0BUFRARY OF THE | NVENTI ON 5 The present inventpPOnWUSEl/Z#8HSs to a
novel i m dazoline receptor honol ogs, hereinafter designated i m dazoline
receptor related protein 1 (IMRRPI), imdazoline receptor related protein
b (11VIRRPI b) and derivatives thereof Accordingly, the invention rel ates
to a substantially purified EVIRRPL having- the am no acid sequence of
Figure 3 (SEQ ID NO 3), or functional portion thereof, 10 and

subst ant{ al | ydipgs affecémqwmbmmwr@dttgerem horegenter ligegde paeafdct Fivgde e 4
(SEQID NO 4). Th resent invention.further .praovi des substantial ly
puri'fi ed sol uBPES Of wARFRR ot Sic fsresicsption sdhe e B YSke | vRePL
conprises the amno acid 15 sequence of Figure 3 (SEQ ID NO 3). The
present invention further pr@UMBMARYSOFSITHREINMENTIONI fied sol uble I MRRPI b
In a particular aspect, the soluble MRRP1 conprises the am no acid
sequence of Fi gur eTHe (Rt BvBiiontlelatdh o R BSRMtimidie6hhd @Eeplo \Hod@Sogs,

phar macelti cal compositions conprising at |east one IMRRP1, IMRRPIb or a
functional poherFisalierheasignated( imidazplies errceptay eflatoh arefeinprov(YERRRB: hods
for producing:|. . I . i ti . her. One aspect
of the invent }r}(l)lrlél{m;eill%g eSPY0 %IQS?Q{OZ%LEEE%E‘@ %)ﬁ%dﬁeﬁ& at?)ﬂer%itﬁé%é?f

pol ynucl eoti des t hatctingle tHNRRItiof relbiYRRPY bubstantisllppuirifiUMRRBE hedhg t he
25 pol ynucl eoti de conprises the nucl eotide sg\%tpjence of Figure 1 (SEQ | D NG

1). In anot hethezapae acidmsequeacs plBigiieoh(SEQED 8Py huer Brctional parion;taeeok ne
nucl eot igle s ©Whi : r:

pol ynucl eot i dgﬂt‘%ﬁrr%%nﬁ%ly B‘tlﬁig&ir)luc eot | ?gajvénélqglgﬁdglghgﬁ ngﬁrﬁgﬁcf (%lggéu ﬁeDA' NO
2). In anot he(SEQPe™NO:of). t he 30 invention, the pol ynucl eotide conprises the

nucl eoti de sequence, whi ch encodes | b. .-The inventi.on al sq relates to a
pol ynucl eot i de seq&Bﬁd@e%?BhﬁPY%“iﬁﬁﬁ fger %?mg%@nfuvhﬁ%anw@m@g ipd GoMPIf 5O
ID NG 1 or  2hvRRpiarthanbsrictiar @§ect, |tHe adfibld WIRRPE M@k ihed BmfRakdid €s
pol ynucl eoti de sequences whi ch hybridi ze under stringent 35 conditions to

a pol ynyel eot idpeseqeiefigereod (PEQUIDENCL Hr Phe SEQ Mntdtion forthe?)provides a
02/16585 PCT/ glﬁ)%gé/n%gﬁ}? %uriﬁed soluble IMRRP1b In a particular aspect, the soluble IMRRP1
comprises the amino acid sequence of Figure 4 (SEQ ID NO: 4).

The present invention provides pharmaceutical compositions comprising at
least one IMRRP1, IMRRP1b or a functional portion thereof.

The present invention also provides methods for producing IMRRPI,

IMRRP1b or a functional portion thereof.

20

One aspect of the invention relates to isolated and substantially purified

polynucleotides that encode IMRRP1 or IMRRP1b. In a particular aspect, the

25 polynucleotide comprises the nucleotide sequence of Figure 1 (SEQ ID NO: 1). In

another aspect of the invention, the polynucleotide comprises the nucleotide

sequence which encodes IMRRP1. In another aspect, the polynucleotide comprises

the nucleotide sequence of Figure 2 (SEQ ID NO: 2). In another aspect of the

30 invention, the polynucleotide comprises the nucleotide sequence which encodes
IMRRP1Ib.

The invention also relates to a polynucleotide sequence comprising the

complement of Figures 1 or 2 (SEQ ID NO: 1 or 2) or variants thereof. In addition,

the invention features polynucleotide sequences which hybridize under stringent

35 conditions to a polynucleotide sequence of Figures 1 or 2 (SEQ ID NO: 1 or 2).



-3 The invention further relates to nucleic acid sequences encodi ng

pol ypepti des, oligonucl eotides, fragnents, portions or antisense nol ecul es
t her eof , wanzi1@spr essi on vectors and host cells conpri si npCpokymisiteot i des
that encode IMRRPL1 or IMRRPIb. 5 It is another object of the present
invention to provide nethods for producing polynucleotide sequences

encodi ng an i m dazoline receptor. Another aspect of the invention is

anti bodi es which bind specifically to an3im dazoline receptor or epitope

t hereof, for use as therapeutics and diagnostic agents. 10 Another aspect
of the ihvention iShaninygaminst further arpbatéssttoomupisicer aved asgsniientes GACAAVERPL or
| MRRPI b. The pr.esent. inyention provides thods for screeni for, a ists,
antagoni st s aRORVErs S ERRITRHEES aefnfi pHRORs R anebE pishEuled indl'
anot her obj ecindobxpB&idd 866 hity ioki @Blld QomipfsihB EpdlirelcRiotidas ititht S@Quences,
pol ypepti de, peptide and anti bodi es for diagnhosis of disorders or diseases
associ at ed vﬁ\ﬂ-ﬁRﬁb@FMBﬁ{Prlbgul ation of blood pressure, induction of
feeding, stinulatign fiyin . : u r i ation
of insuldn rel easeﬁlsaés)go\y\}érlo egp?ﬁ{eleb%%iﬁélr%%glh&?o Sg%#gﬁéﬁg?ds? ﬁlgpréé%érm si on
of glial fi brpdli@iclectide dequepéesteatdiihgoeridaaitine @écepfohe action of al pha-2
adrenoceptors, dysphoric prenenstrual syndrone, . neurodegenerative

di sorders such as Anothei papectsofdthe dmecation s antibodirgi el Rind saspidsainte an
turnover and ' ' ' d : -5 yar

di sorders andﬁ@gééﬁ%%er{g%ﬁrcgﬁmsegg%er g%?ézdgpﬁr;@%r gggﬁ%rﬁée%@ E%tapgﬁdl%%ﬂg’\??{%es

met hods of prageatsting or treating disorders associated wth aberrant

regul ati®@n of bl ood pressure, jnduyctiaon of feeding, stinulation of firing
of | ocus coerul eung%@F’bﬁ?,ema‘ﬁlcfhEthF&Pa’P AR BEOTTis PSP | 08 LREPTSe aBOMRE| | a5
met hods of prgMRRRRPY oPIVRR®ALI NY di sorders associated with the aberrant 30
i nduction of the expression of glial fibrillary acidic protein independent
of the action of Fhphprefenhdimenaiteptmreidesiywpthodd cfopr somesmeng Uat  agpntitsone,

d ti . d h h 'S di , i at ddi cti on,
monoam ne. tur FGGPISEN PRERS PP BLRE G FOR " JGEPRYS mood and stroke,

ISD fci:lT } \L/J g (r) {; ggg grl de[ Z 138 8hotBR dHRNEHOREBRIsaAt 1AV HBbA @S Sse tHPhALE B8 equences,
polypeptide, peptide and antibodies for diagnosis of disorders or diseases associated
with aberrant regulation of blood pressure, induction of feeding, stimulation of
firing of locus coeruleus neurons, and stimulation of 4 insulin release, as well as the
20 aberrant induction of the expression of glial fibrillary acidic protein independent of
the action of alpha-2 adrenoceptors, dysphoric premenstrual syndrome,
neurodegenerative disorders such as Alzheimer's disease, opiate addiction,
monoamine turnover and therefore nociception, ageing, mood and stroke, salivary
disorders and developmental disorders.
25 The present invention provides methods of preventing or treating disorders
associated with aberrant regulation of blood pressure, induction of feeding,
stimulation of firing of locus coeruleus neurons, and stimulation of insulin release,
as well as methods of preventing or treating disorders associated with the aberrant
30 induction of the expression of glial fibrillary acidic protein independent of the action
of alpha-2 adrenoceptors, dysphoric premenstrual syndrome, neurodegenerative
disorders such as Alzheimer's disease, opiate addiction, monoamine turnover and
therefore nociception, ageing, mood and stroke, salivary disorders and

35 developmental disorders.



The present invention provides kits for screening and di agnosis of

di sorders associated wth aberrant IMRRPI or I MRRP | b. BRI EF DESCRI PTI ON
OF THE FVAWRESSShese and ot her objects, features and nmanyPOf/UBHE5831t endant
advantages of 5 the invention will be better understood upon a readi ng of
the detail ed description of the invention when considered in connection
with the acconpanying drawi ngs wherein: Figures | A and B show the

pol ynucl eoti de sequence from Cl one No. El4l- 10 18 (SEQ ID NO 1). C one No.
FL1-18 was deposited as ATCC Deposit No. PTA 2671 on Novenber 15, 2000 at
the Amer{can Type Thd prgseat @oiehiden promidepkite for. scrqgemgsqndaha,gnos_lsjgﬁﬂlsgxﬁemer sity
Boul evard, Manass 2A C show t he pol ynucl eoti de
sequence fronﬁlsé?céﬁad%tﬁakﬁar%glvﬁ%%%s Biant (SEQ ID NO 2). Figure 3
shows the pol ypepti de sequence from I I\/RRPl (SEQ ID NO 3). Figure 4 shows

the pol ypepti de sequence BRIBKE YBRERIPTEON OP NIE FIGURESguUre 5 shows the
conparison of I MRRPI and_human_i m dazoli ne rece taor. Accession Nunber NP

009115. 20 Figure EPesAsRd ofia abisiraisadirs and FfLaEYfé the) aftendantadianggs0°f Top
strand, 5FLI - ﬂlgﬁri\%%g&?%ﬁ bE BBEer dnﬁgﬁé{o%d%ggg %191911% @?le’?aﬁe@ﬂgscﬁ%@owft he

conparison of spl'ice variant osophi rre anogast er 44, and
human i m dazotheneveroaptvben Aongdaedrin %nmmewnmﬁhe%ﬂ:dlﬁparsmw desviBgs D
show a conpari son. of FL1-18 splice variant, FL1-18, Drosophila

mel anogast er 844, and human i m dazoline receptor Accession Number |
NPOO9115 Figure 9 SRAWS i&%nﬁ’@%ﬁé% 'tl%’bd?&ﬂic'léoﬁd@fse WP lom GBnéNGUFE 110
shows the expression profil OF THE | NVENTI ON

"Nucl ei go aci dl&@ﬁ@fﬂ@é‘f@ la)s (Eism'jNherl-ﬁ& Waéfd@p@ﬂfted aad181C lemﬂ N@tl?%- 35
sl ot 1 0c, B ROk XSl SRS, o8B0 4 FOTERL B AL A AR aRh, pa
doubl e-str andp@posﬁaﬂj, Y&RORUARERRy BotlVa1 V2RSS, V20110- 2209 :
Figures 2A-C show the polynucleotide sequence from Clone No. FL1-18
splice variant (SEQ ID NO: 2).
Figure 3 shows the polypeptide sequence from IMRRP1 (SEQ ID NO: 3).
Figure 4 shows the polypeptide sequence from IMRRP1b (SEQ ID NO: 4).

15

Figure 5 shows the comparison of IMRRP1 and human imidazoline receptor
Accession Number NP_009115.
20 Figure 6 shows the comparison of FL1-18 to Incyte 2499870. Top strand,
FL1-18; bottom strand, Incyte 2499870.
Figures 7A and B show the comparison of FL1-18 splice variant to
Drosophila melanogaster CG9044, and human imidazoline receptor Accession
25 Number NP_009115.
Figures 8A-D show a comparison of FL1-18 splice variant, FL1-18,
Drosophila melanogaster CG9044, and human imidazoline receptor Accession
Number NP_009115
Figure 9 shows the expression profile of IMRRP1.

30 .
Figure 10 shows the expression profile of IMRRP1.
DESCRIPTION OF THE INVENTION
“Nucleic acid sequence”, as used herein, refers to an oligonucleotide,
35 nucleotide, or polynucleotide, and fragments or portions thereof, and to DNA or

RNA of genomic or synthetic origin which may be single- or double-stranded, and



represent the sense or antisense strand. Simlarly, "am no acid sequence"
as used herein refers to an oligopeptide, peptide, polypeptide, or protein
sequence wa@nz1658% agnent s or portions thereof, and to natupalrfUgoicaseiarri ng or
synt hetic nol ecul es. Where "am no acid sequence” is recited herein to refer
to an amno acid 5 sequence of a naturally occurring protein nolecul e,

"am no acid sequence" and |like terns, such as "pol ypeptide" or "protein"
are not neant to limt the amno acid seqpuence to the conplete, native

am no aC|d sequence associated with the recited protein nolecule. "Peptide
nucl ei ¢ &ci d"l;ep@serlli§b©| sehEc or aptisepse sizando &nnbtlecmrmnmcnhsaqmmel gegisedl0 an
oligoner to i ch ag ql afld rtqsﬁduef sucq as % &, an _am no group
have been add®ACTiTEER QR PUSARFRIGR LSPidg RPTRRERHY a?r 8 Oglﬂfllse&]é%e’aa‘é

stop transcrpmeitoegsirtiont thyrebf, BAd Rthadh@allBEd; Wﬁ(ﬁf&hmﬂbl&m@@nd of
nucleic acid 5%Jﬁlnelsen P.E. et al (1993) Aﬁtlcancer 8:53-63).

15 IMRRP 1 and | Nmﬂxerao“aml@owébsmpm Jis redited heseinte rafﬂrﬁ@ aaciningeagitbnces
of substantlall rei_f i m dazol | recep r.el at ed. rotelns ned
rom anys speat ikl M e S R

porci ne, nurifems,ewdh e, “po%é;;}tﬂ.’(eefc&r ‘hbigintFE MOt fniesam mmnﬁpufecmmeacﬁter

nat ur al , synthetlc sem -synt hetic 20 or reconbi nant. "Consensus"

used herein, FEPEKS t@dh@cmletq, @RS arngéq@@%é@quﬁn%nwa@tedb‘é% t}ree%eétﬁ%nced
to resol ve unﬁge%ggm? ﬁE§ or which has been extended using XL- PCR (Perkin
El mer, Norwal K, I'h the 5 and/or the 3" direction and resequenced,
or which as been aSZputit adcléicanid’hes weéherppirefgrsste quaoleesle ofhicinscnptes han
one I ncype clone,o ublically avail apl e cl one t he LVI EW Fr agnent
Assenbl y syst@hm@%? ﬁvawg%ﬁn E\W@O)a"ldolfes%ﬁ?acwcﬁééqﬁ% t4% EROCrHEYP and
assenbl ed. - A pyarp@ftadded. MBRPIMAN nhdYBRID als8Sudphthc@SmEL ne g&ﬁ& Sst{;l)]? an
amino acid 30 sequence that Is altered by one or nore ani he
vari ant may hHMEmnptehmgMMmtbydﬁn@hgngdhmrwhmnéﬂnmamyuﬁsﬂﬁtm&edﬂanlmmda0|d

has simlar s t urg m, cal ert replacenent of

|l eucine with Sf W?gﬁré’ﬂé‘i"ﬁe”gg éisaﬁtse“)’n%i) have "nonconservative"
changes;se. g. reDMRm%dmmfbygs BRA Wetehh, fBPto thY BRI seguBhded bf M Nor
vari ations nay al so include anmino acid deletions or insertions, or both.
Gui dance in deshstaiialibnpunified hnddizebnecieepiars rdated prateinse oliirgd/ fremgsny

PCT/ USO1/ 25851 -6
Species, particularly mammalian, including bovine, ovine, porcine, murine, equine,

and preferably human, from any source whether natural, synthetic, semi-synthetic,
20 or recombinant.

’ “Consensus”, as used herein, refers to a nucleic acid sequence which has
been resequenced to resolve uncalled bases, or which has been extended using XL~
PCR (Perkin Elmer, Norwalk, Conn.) in the 5° and/or the 3’ direction and
resequenced, or which as been assembled from the overlapping sequences of more
25 than one Incyte clone or publically available clone using the GELVIEW Fragment
Assembly system (GCG, Madison, Wis.), or which has been both extended and
assembled.

A “variant” of IMRRP1 or IMRRP1b, as used herein, refers to an amino acid

30 sequence that is altered by one or more amino acids. The variant may have
“conservative” changes, wherein a substituted amino acid has similar structural or
chemical properties, e.g., replacement of leucine with isoleucine. More rarely, a

variant may have “nonconservative” changes, e.g., replacement of a glycine with a
tryptophan. Similar minor variations may also include amino acid deletions or

35
insertions, or both. Guidance in determining which amino acid residues may be



substituted, inserted, or deleted w thout abolishing biological or

i mmunol ogi cal activity may be found using conputer prograns well known in
the art, won2/es85pl e, DNASTAR software. A "del etion", asPOp®S0IRS8HI N,
refers to a change in either amno acid or 5 nucleotide sequence in which
one or nore amno acid or nucleotide residues, respectively, are absent.
An "insertion" or "addition", as used herein, refers to a change in an
amno acid or nucleotide sequence resultgng in the addition of one or nore
am no aC| d or nucleotide residues, respectively, as conpared to the
natural Iy occmubstltn@dnmserted eor idet&d"wﬁhmtleth@ﬂlslung bielegiggledr ht@m@mlOgerél‘ ers
to the replace ﬁ (r}e or I anm no aci ds nucl e t(LS’ dﬁ . ffeerent
ani no aci ds of°"y Xf"‘?é’gtqe aun p%g%g%lp VSWVOWW H?QVH?& afqrié Apiey e,
as used hereipnaafgt softward. Protein having structural, regul at ory, or

b| ochem cal functions of a naturally occurring nolecule. 15 Likew se,

"i munol ogi cal |y abtfdetetion’df asr wsedoharpia, cefprabiol ¢ change heithegtagriag acid or

reconbi nant , thetic inmdazg recent o r y. O t
thereof ,5to 1? &ﬁ?}c[ © Seg‘f)eél(??flflc ﬁn%un%e Pespgﬁs%mlng ae‘acp&]rog I#llicget%%gﬁf%%g &
cells and t o REprdtivélyare sPRGt.fi ¢ antibodies. 20 The term "agonist”, as used

herein, refers to a m)l ecule whi ch when bound to | MRRPI or II\/RRPIb
i ncreases the anoufi “Bisertion” ﬁfoﬁ%@‘éﬂtﬁ%‘l@dﬂﬁ?lwegﬁfs tq fghangg i gn @iieg

| MRRP1 or | MRRP t
car bohyar at o by AR Baffée hARUESALLAANGn oFHUHC Bt fydfe o apid or

| MRRP1 or | MEiRRiobxde 2&5idiies, regpentiv eiy;taagomipsﬁed to&mnmdﬂ)hecroarrmg melkeunls. to a

nol ecul ggwhi ch, wh bound to | MR Pl or RPI b dwﬁreases {he bi ol oegi cal
or i mmunol ogi cal a tlsl}bsttSFuU il "6?miF TRAPIthe TRIicerIsAT et ane, ffymor

i nhi bitors may,jRclider Bﬁ E@a y@ﬁ@ér@ﬁtcamlﬁ& helds oﬁa{c@&wég %sﬁéotilv%{:\g?gi cTh

nDIecuIes or any ot her ecu es"which bind to . _
term"mnetic", asThs Mnhéblelqg;caﬂgfaense i asaisad [hemm erefershea atprqmmhevlng

whi ch i s devel.oped from know edge. of .t r ct MRRP1 . or RPI b
orI polrtS i on\s{ ftﬁg‘ﬁgt?)]f TPy OE??g%,he’i“écagg‘f“é IP]lEJ)s 8f # é’@furgl CFring fn efC “he
actions;of | MBwise, OimhNnBRBidadly 3&iW0 Btbrk6aB3nE Ity 258%e matural,

recombinant, or synthetic imidazoline receptor, or any oligopeptide thereof, to

induce a specific immune response in appropriate animals or cells and to bind with
specific antibodies.

The term “agonist”, as used herein, refers to a molecule which when bound

20 to IMRRP1 or IMRRP1bD, increases the amount of, or prolongs the duration of, the '
activity of IMRRP1 or IMRRP1b. Agonists may include proteins, nucleic acids,
carbohydrates, organic molecules or any other molecules which bind to IMRRP1 or
IMRRP1b.

25

The term “antagonist”, as used herein, refers to a molecule which, when
bound to IMRRP1 or IMRRP1b, decreases the biological or immunological activity
of IMRRP1 or IMRRP1b. Antagonists and inhibitors may include proteins, nucleic
acids, carbohydrates, organic molecules or any other molecules which bind to
30 - IMRRP1 or IMRRP1b.

The term “mimetic”, as used herein, refers to a molecule, the structure of
which is developed from knowledge of the structure of IMRRP1 or IMRRP1b or
portions thereof and, as such, is able to effect some or all of the actions of IMRRP1

or IMRRP1b.
35



The term "derivative", as used herein, refers to the chem cal nodification
of a nucleic acid encoding Il VIRRPI or IMRRPI b or the encoded | MRR P1 or

| MRRPI b. wobustssat i ve of such nodifications woul d be repl RCEISIT25831
hydrogen by an alkyl, acyl, or am no group. A nucleic acid derivative
woul d encode a 5 pol ypeptide which retains essential biological
characteristics of the natural nolecule. The term "substantially
purified", as used herein, refers to nuclgic or amino acid sequences that
are renoved fromtheir natural environment, isolated or separated, and are
at | east 60% free, Thetcohédemyajivesous fusedkheraindrefers to preethemadsal modfptiqpobr
greater free fromother, co ne Lt h i e re naturall

associ ated. " %_rﬂ}]lc %5 (?ﬁidi Sh%C n_égs w&&r\gﬁﬂ%@peﬁs%% eflﬁoe&éf}r il_oﬂr of
addi tional CcORMRRP1®f IBustbEyeHTsuak nthdsRAUSAC R o@Athel r8placinednd bf Mydiagdd e out
usi ng pol ynerase chain reaction (PCR) technol ogies wel| known in the art
(Di ef f enbach, aD.alkylageylGor SIming pxpiRs| & quels pcidpdrivtivaevould engede ot or y
Manual , Col d ' P v o2l @linyi . -

Moybri di zat i oPoPARdEC AR FEERS purh "B erd BB e e et g
of nuclei c acindideilerds with a conpl enentary strand through base pairing. 20
The term "hybridization conplex", as used herein, refers to a conpl ex
formed between twolhgitrs; subsianiialypuetieds apyised hereie, Fers ke DRQPimer 2BRLYf
hydrogen bon b g eolated

ol ament ar y2d AR SBIPLETRARAI BBl SRRE BRI Pfiglted or
stabilized bysdpamedstad kicrg 1¢ast €0%dtdeppeferabiiiid Stavree cand [newse ptedergbly BOPR1 C
aci d segogences hydrogen_bond in an antiparallel 25 configuratiaon. A

hybri di zat i on%% ﬁﬁ%&e%ﬁg}mt%hqrﬁpwa%s Egh g bgg ats ma oY BFosiyed:

anal ysis) or. betweeR,dR& i Clsusal ggﬁeﬁgw@l@% tﬁﬁ?&%&ioh%f%@&i%ﬁﬂ'&oﬁi@g

another nucleic acid sequence inmobilized on a solid support (e.g.,
menbr anes, fi of ermicleichtidsseqpents and il gasradlyi cheded ouivnsinl mdtheraseavimibeen

fixed in situ_hybridizatjon). 30 The t | "
" compl ement ar fgon CRLeaatodrs, Ve gEh iy SETE GREMREY R upd,-
pol ynuchgot i dpsekinster1 opsy, IAGR W%éabtzz@@%bg@m&y (®1d SpAdE HAMBE M¥ss,

base-pairing. For exanpl'e, the sequence "A- " binds to the conplenentary
sequence "T- CPlinvigwpipYpnentarity between two singl e-stranded 35 nol ecul es

oy be wpartial'. i Mool RO O LNRLONCLELE RGR0% Lty Yl ™

be conpl ete when t Ty exi sts between s e stfanded
mol ecul es. W\Ostoald 13 9861eRGEId 15044 wEBakompEementary strand through base pairing.

20 The term ‘“hybridization complex”, as used herein, refers to a complex
formed between two nucleic acid sequences by virtue of the formation of hydrogen
bonds between complementary G and C bases and between complementary A and T
bases; these hydrogen bonds may be further stabilized by base stacking interactions.
The two complementary nucleic acid sequences hydrogen bond in an antiparallel
25 configuration. A hybridization complex may be formed in solution (e.g., Cot or Rot
analysis) or between one nucleic acid sequence present in solution and another
nucleic acid sequence immobilized on a solid support (e.g., membranes, filters,
chips, pins or glass slides to which cells have been fixed in situ hybridization).
30 The terms “complementary” or “complementarity”, as used herein, refer to
the natural binding of polynucleotides under permissive salt and temperature
conditions by base-pairing. For example, the sequence “A-G-T” binds to the
complementary sequence “T-C-A”. Complementarity between two single-stranded
molecules may be “partial”, in which only some of the nucleic acids bind, or it may

35
be complete when total complementarity exists between single stranded molecules.



The degree of conplenentarity between nucleic acid strands has significant
effects on the efficiency and strength of hybridization between nucleic
acid stramae2/166B3 s is of particular inportance in anplifPCRUS@IRS8Hacti ons,
whi ch depend upon binding between nucleic acids strands. 5 The term
"honol ogy", as used herein, refers to a degree of conplenentarity. There
may be partial honol ogy or conplete honology (i.e., identity). A partially
conpl ementary sequence is one that at leagt partially inhibits an identical
sequence fromhybridizing to a target nucleic acid; it is referred to

usi ng the funthd depade dfocamplémetiatigrictadenynuctainiad etrsnds Hikk @ignifivahi ¢fifemts of
hybri di zation of the conpletely 10 conplenentary sequence.fo the target
sequence may Hetheeshsiency apdsigngth Oﬁbﬂ?’f}d&a’?&liﬁweﬁééﬁge’(@& %Pas-o%hlﬁ t hern
bl ot, solutio L1di ' -d i dol :
stringency. A&sﬁ%rg?g% %‘?@H}lﬁgg{gl 0 oh%bgg%azdﬁggﬁ%r&%%b%b&vﬂfp? %Ig?riggtlge for
and inhi bit tiewbémdichage géidestrantihie hybri di zati on) of a conpletely 15

honol ogous sequence, or prpbe to fhe t et. sequence . under.conditiagns of | ow
Stringensy. This I Lhpsrb BOBRIPEY Pt VEBHITERILTS [0 1 UHHEs P EEEyetFaYs uch
that non- spegjdil ‘fneBz' Kbdbaﬁﬁal' ForR&65Y bt @&hpﬂe%cﬁﬁ&lb@%%i@)’id@ﬂtﬂ?ﬂ Aol(b'h?tiﬁlﬁﬂu' re
that the binding of ° two sequenceS to one another be a specitic (i.e.,,

sel ective) i ntenplementary SEeennb seaoe th20atdtash partiape dilibids & nighiepl seguebee

tested by the,us f..a.second tar . sequence i | ac ven a.parti al
degree of conﬁ?‘@ﬁ@'ﬁf‘gﬁl’f% O(Eégaég.e? nlggl'[f’sc atcﬂtgﬂ éfbrgff\{]“eég%uf]tﬁlgﬁﬁ? 5%0?“”“%1 “Fhe
absence of norkubReEidllyChhodbmek.” t MBe BhBIBRIOW bf hile¥idiPstn of IR témpRelpecond
non-conphenmentary target sequence. As known in the art, nunerous equival ent

condi ti ons masorRlemapRDy saquence 25 Hnpaigsle sequehes mexy ker eHpwincdt BFiRGehcy

conditions. F £S.. e . . .

conposi tion) ‘%?D&}%ﬁ%tlsggq%gsggz(g?&ﬁg#ur e 02“}1 gltq'ﬂ%b{]%%’g@t% n%%(,m%?ﬁﬁ%gehke)

conposi tion, . mides eowdtiony Eabwtstirpeacy.i ATsnbsthntizdtlyiomoladots sequanek éhygrobe

concentration of the salts and .ot her components %g(. g.. tr}g presence (fr

absence of 30WHbepmpetgeor gad drhibit dhe Ppdmisaligndhe Jubdizaien e yromslefelyr e

consi dergd an i di zat | 0] U} J.0. rj r

conditi (li)%s of ﬂoellht %é?‘ﬂf/%{ﬁ“g"#&h%ﬁ%% !roi {%fgee%rc%%?@%é‘?%rﬁnﬁgﬁ %(%1 ﬁut g%ﬁ?“\,/al ent

to, the abovestiingdneg. Clingistnains sayl et tendiidist ofi lngesttingennyliatd suweh'thatamnused
35 occurs within a range fr bout. Tm5

hetein. 1s the "siri " Wh
T CE" e el ospeeiis HRTaP it PRt T e oM TS g Tt o RREIRg oL 1o
25 C. bel ow Ty sefieMdel ko B MMIRT P00 BYic Q. 0% 52 8PinfeddiidR0 irhd aBsthce - 9

of non-specific binding may be tested by the use of a second target sequence which

20 . lacks even a partial degree of complementarity (e.g., less than about 30% identity);
in the absence of non-specific binding, the probe will not hybridize to the second
non-complementary target sequence.

As known in the art, numerous equivalent conditions may be employed to

25 comprise either low or high stringency conditions. Factors such as the length and

nature (DNA, RNA, base composition) of the sequence, nature of the target (DNA,

RNA, base composition, presence in solution or immobilization, etc.), and the

concentration of the salts and other components (e.g., the presence or absence of

30 formamide, dextran sulfate and/or polyethylene glycol) are considered and the
hybridization solution may be varied to generate conditions of either low or high
stringency different from, but equivalent to, the above listed conditions.

The term “stringent conditions”, as used herein, is the “stringency” which

occurs within a range from about Tm-5 °C. (5 °C. below the melting temperature

TM of the probe) to about 20 °C. to 25 °C. below Tm. As will be understood by

35



those of skill in the art, the stringency of hybridization nmay be altered
in order to identify or detect identical or related pol ynucl eotide
sequencewO M&sB8Erm "anti sense”, as used herein, refers tpCTHUSdex3BI1Ide
sequences which are conplenentary to a specific DNA or RNA sequence. The
term"antisense 5 strand” is used in reference to a nucleic acid strand
that is conplenentary to the "sense" strand. Antisense nol ecul es nay be
produced by any nethod, including synthegis by ligating the gene(s) of
interest in a reverse orientation to a viral _pronoter which permts the
synthesi s of H98®RpFEHERth? Jristhesttngemicef hyhridizationdmay he eltered én porder o s
transcri bed s I ] roduced by the 10 cell
to form dupl eidggﬁﬂﬂiglg%‘ C{(;@%]iltgfiegr {éﬂa@%ﬁ@l@%ﬁ%ﬁ? %géqut%ﬂ%esf urt her '
transcription or Thatsiatantisenstt) dshised hemRie refeflifoanicldiae QEyRESsiche
generated. The designation "negative" is sonetines used in reference to
the anti sense®St SORMICMEHAY fodiPrvie DNA apkdA wequansed The ieaneraatisaseo t he
sense strand. glag*he ui&f M re@é}éﬂdeoﬂa a nfdeild SR Q' fat (%ol?n;glgﬂa{tg g
protein fas in "a portion of a given protein refers to ragneﬂfs Of t hat
protein. The fsecagafesitand neAmntisangembleculss neayf feoprodacsd Byriany nedthddl, iedadidgs t o
the entire am n?%egcig ﬁe,Jenc m nus oge am no acid. Thus, a protein
"conpri si ng atYARESS: 0% Hgaing dhe #enepk of intateshdn ¢ IRYCRE RIEFEARI0BT tosEYirab NO
3 or 4" enconpgeif ; Qe Pl nts
t her eof . "Transforﬁgﬁgggb?ﬁgggﬁgg?ﬂ%d her%%ﬁ%gﬁﬁgg%?%ggﬁg'é?g%g§g$%§ggﬁich
exogenous DNAggeeel, thisdravhethgd strand ewhpinenwith elaturallsequemgesoproduced rigethe
natural 10r artificial, conditions usjn ariou t hod | I _known in the
art. Transf or?%{ {Oofrcﬁ’n?éiuﬂgeffesf‘ eJIr eSSr?uBkiﬁgﬁ(%%hPoﬁ%teﬁg?f &8&”’%\% TAHSEHOB 97 of

f orei gn. nucl eirgnsitiod. IRAIE AERSer, it PhBAHYRLY Be BineBHER! YRS i&iHRsbn Cel | -
The nmethod is sel ected based on the host <cell being transfornmed and may

i ncl ude, but [RegabYe”ip spweidmepusedinapferantetq therantiseise strawh endf positive” is

| i pof ecti on, ti.ah: t...Such "transforned" cells 30 include
stably transfgé}ﬂree}g%geqs%gnﬁ%%%hr{g eeseﬁsr?ssgra{lé'd DNA i s capabl e of
replicaison eit heThatraripatiodomnussd hetet Withedepitd tBladzdieth @ irP% patibn Of

the host chrompsone. They al so include cells ich transiently express the

] iefarate Hegmnaissoighatpraiein. Eherfiegmenthimaz mariggani c

i nserted DNA 8f2 BNan priem h
d i t", o LA, i: f | | t
etermnant”, 4as ﬁ#ﬁ? @olﬂeé?fﬁhglac{cfgeﬁ{d?lg% g%/rt aénétﬂ? ra%dﬁgg ngdo%gsl%&ﬁlglﬁug %a

makes contact wth a particular i
02/ 16585 PCT/ wisdity 5851Thus] @ protein “comprising at least a portion of the amino acid

sequence of SEQ ID NO: 3 or 4” encompasses the full-length human IMRRP1 or

20 IMRRP1b and fragments thereof.

“Transformation”, as defined herein, describes a process by which
exogenous DNA enters and changes a recipient cell. It may occur under natural or
artificial conditions using various methods well known in the art. Transformation

25

may rely on any known method for the insertion of foreign nucleic acid sequences
into a prokaryotic or eukaryotic host cell. The method is selected based on the host
cell being transformed and may include, but is not limited to, viral infection,
electroporation, lipofection, and partial bombardment. Such “transformed” cells
30 include stably transformed cells in which the inserted DNA is capable of replication
either as an autonomously replicating plasmid or as part of the host chromosome.
They also include cells which transiently express the inserted DNA or RNA for
limited periods of time.

The term “antigenic determinant™, as used herein, refers to that portion of a

35
molecule that makes contact with a particular antibody (i.e., an epitope). When a



protein or fragnment of a protein is used to i mmunize a host animal,
nunmerous regions of the protein may induce the production of antibodies
whi ch bimdoorpeseifically to a given region or three-di mnenBCOD&1/2SBFIUCE ur e
on the protein; these regions or structures are referred to as antigenic
determ nants. An antigenic 5 determi nant may conpete with the intact
antigen (i.e., the inmunogen used to elicit the inmune response) for

bi nding to an anti body. The. terns "speciipi-c bi nding" or "specifically

bi ndi ng", as used herein, in reference to the interaction of an anti body
and a prot ei npioteipeptiragmentredre pradeint igauised e draeutiienm aj kost epardieimenssh t he

presence of a_particular structure.(j.e., the.10. antjgenic..detear.m or
epi t ope) on tﬁ%loﬁl?g o?flejiﬂr"lef Pretety sy \ﬁ(ﬁi’lﬁ‘%}h? h%m%‘ﬁ%%‘o%gﬁng}“‘%l%%ogﬁ{;ﬂzﬂ’ﬁg and
bi nding to a gRe@chilE tProtieérepidl6i thre-dididnsionilnarich@e PhaheipRsicin) these
general . For exanple, if an antibody is specific for epitope "A", the
presence of areginet @i Aredwea| 4 riglesisit Wpas Anfigemi¢ rdetermifnith e | ASY ABPEFHC g

reaction cont gi.ni AL ibody wi -ahount
of Tabeled A SemRr PRl AR it R el LBR G T BT
used in.its btleds@finesepsase) for Yihdihg @ apdntibsanpl e suspected of contai ni ng

nucleic acid encoding IMRP 1 or IMRRPIb or fragnments thereof y. conpri se
a cel |, chr onosome$h¢ sams: sheqifie hinding e fpepidicylly biding’e 33 ustd ReFBpitse

chr onosones), ] LN i . i: ch as
for Sout hern gag‘g%dgtg)t%}aﬁlﬁ?ég%t%@é@d ré}@ouﬁuﬁ?tta??r}%%ﬁg sug%%tr?ysuch
as for nort heinteractmny &6 sppencBMAupom thelputscoce of bgardulay structwt i (@esupport ),
an extragt fromecells or .a tissue, and the like.. The term"correl.at.es with
expr essi on of SEEBISAIETHEBRT RS ePiapS Se i BRotIE; in 0BT NaFisadts AR e

det ection of {Qg-Nr@SseNEeHANInG BONYSIBEC pAfiA stiifurd SatBdrMnh@ko peotseRin! D
NCS: 1 or 2 by northern analysis is indicative of the presence of nMRNA
encodi ng EVI RERErandor MRERbIS, ifrancantibagly & wpadificfer etijope o'y e thwtiossenie hf a

expression of the transcript. fromt ol %i t.i de _encodi ng. t he. pr.otein.
30" Al ter at | ORISR SORAR T, ARG bt e BPIAERES P TRaae S 0] gangink g

her ei n, 15 conprASan@ihe aatib8d@vilPredide thh amdasismarisf A pelydtche aititdas.
encoding IIVIRRP 1 and [|IVIRRPI b including deletions, insertions, and

poi nt nutations thdhe faym bsaaptedcwe dised haigmhyomsetl Zatitsohradeshyssnse nchuded

= SR el BERlBBE Al LS 14 SR30, serap €

pattern of resVRRPIbYR faoagmentheledNGial coAIPYE® & [2bil StEoMEkR2dsi6dkd from a

PCT/ USO1/ 25851 -11 _ ) .

90 cell (e.g., a spread of metaphase chromosomes), genomic DNA (in solution or
bound to a solid support such as for Southern analysis), RNA (in solution or bound
to a solid support such as for northern analysis), cDNA (in solution or bound to a
solid support), an extract from cells or a tissue, and the like.
The term “correlates with expression of a polynucleotide”, as used herein,
25 indicates that the detection of the presence of ribonucleic acid that is similar to SEQ

ID NOS: 1 or 2 by northern analysis is indicative of the presence of mRNA

encoding IMRRP1 and IMRRPIb in a sample and thereby correlates with

expression of the transcript from the polynucleotide encoding the protein.

30 “Alterations” in the polynucleotide of SEQ ID NOS: 1 and 2 as used herein,
comprise any alteration in the sequence of polynucleotides encoding IMRRP1 and
IMRRP1b including deletions, insertions, and point mutations that may be detected
using hybridization assays. Included within this definition is the detection of
alterations to the genomic DNA sequence which encodes IMRRP1 or IMRRP1b

35 .
(e.g., by alterations in the pattern of restriction fragment length polymorphisms



capable of hybridizing to SEQID NOS: 1 or 2), the inability of a selected
fragmnent of SEQID NOS: 1 or 2 to hybridize to a sanple of genom c DNA
(e.g., uwag2adsBel e- specific oligonucl eotide probes), anBCT/wpeIR5851 Or
unexpect ed hybridi zation, such as hybridization to a | ocus other than the
normal chronmonsomal | ocus for the 5 pol ynucl eoti de sequence encodi ng | VRRPI
or IMRRPIb (e.g., using fluorescent in situ hybridization (FISH to

nmet aphase chronosone spreads). As used hetein, the term"anti body" refers
to intact nolecules as well as fragnents thereof, such as Fa, F(ab')2, Fv,
chi meri ¢ ant i toehle of hyiriidizingae SEQND NEWy 1 an?)cthe anabilitapdol seleeed Siagaieny t he
epi topi ¢ deterga ti bodi es,t.hat .bind 1.0 LIVRRPL | b

pol ypepti des %@rﬁ@@s &[ 'alr %?ﬁ???yﬁi’aa’uzﬁt‘%%t“'a‘%éf‘96%%‘%‘%“&‘8?1\&5 -8y }1%8%%1%?1%-

cont ai ni ng sngpletifipePibbaiesedtide pRdREE Shd RhpBpERANeexpReAmbRahlion, fsoth ase as
t he i mmuni zi ng anti gen. The pol ypeptide or peptide used to inmunize an

ani mal can beybadizalier tPr antoeke otheanbpn ithe msrmpNAhsmesonpd siogesy for the

heni cal I v, ) . ke )
Commont s used i itehle FruRll HRBLEE MRt CRLMRREES P18, Doipk BuBRSIEFRY
bovi ne ser um ghdtibridization (FI$HY ¢ Bbtaphdse chrbi®semeppeddyept i de is then used

to i mmuni ze the animal, e.g., a nousg, arat, or a, rabbit. 20 1 The term
"humani zed ant i bodés used heeay the fam, antibpdy srefers 4p inigeigpoleples e el ah

whi ch am no i clﬁtgb'n hg.: - Al Didi L0E0ONS i N
order to nor Zﬁ% O%IE%%%‘%S,@%%?%QS‘}%U”& i gﬁ’u 1@%90%%1?@21? Hél%'hfﬁgta&h%&&g t he.
ori gi nal bi ndwhighate! ¢dpgble To bitelrs ithe spitopsé etetenhinant. heAeiilbodids| thabéind

mai nt ai p@d u he ter f the 25 Budapest Treaty an the | nternational
Recogni 1 on olRRE! s BaRRP S oilersiia s SRgrorsrd pobpcties! Brperdn o
Procedure.. Thﬁ?%n&ﬁspQ&itﬁiﬁir%rsﬁidﬁrﬁéﬁﬁ_@&%f%@sﬁ’oﬁ?repeﬁ@d‘f&%ﬁfnﬁﬁﬁﬁt@ forteag of

skill in the art and are not an adm ssion that "a deposit is required under
35 U.S. C. .112theThenwegogroegaf Thepgypsptide oz peptds ussdrip dimahienarganitiak

SRR L IENEEY N RN 28 B P e e
in the jgventcqugied ¢ bidler WrbtBindNy d6is&d. | PtoAmofly seQuensies hRtard. A
l'i cense ma‘y be r‘eqw red to make, or sell the deposited materials, and no
such |icense fhemieglbbgoupigdatnt peptides inghydgohovemgserpoTilbgny asBdyroglaulin.
The coupled peptide is then used to immunize the animal, e.g., a mouse, a rat, or a
rabbit.
20 The term “humanized antibody”, as used herein, refers to antibody
molecules in which amino acids have been replaced in the non-antigen binding
regions in order to more closely resemble a human antibody, while still retaining the .
original binding ability.
The deposit(s) referred to herein will be maintained under the terms of the
25 Budapest Treaty on the International Recognition of the Deposit of Microorganisms
for purposes of Patent Procedure. These deposits are provided merely as
convenience to those of skill in the art and are not an admission that a deposit is
required under 35 U.S.C. §112. The sequence of the polynucleotides contained in
30 the deposited materials, as well as the amino acid sequence of the polypeptides
encoded thereby, are incorporated herein by reference and are controlling in the
event of any conflict with any description of sequences herein. A license may be

required to make, or sell the deposited materials, and no such license is hereby

granted.
35



The invention is novel human im dazoline receptors referred to as | MRRP1
and B4RRPI b, pol ynucl eoti des encodi ng | MRRP1 and B4RRPI b, and the use of

t hese comwpos2/1dsehs for the diagnosis, prevention, or treaP@EUB0IESSHI sorders
associ ated with aberrant cellul ar devel opnent, inmune responses and
inflammation, 5 -as well as organ and tissue transplantation rejection.
Human i m dazol i ne receptor protein sequence was used as a probe to search
the Incyte and public domain EST database3s.- The search program used was
gapped BLAST (Altschul et al., 1997). The top EST hits fromthe BLAST
results Were searBiesidvertih iagavelduntangmdazoline tasaptats 1sfestedito a&ﬁMPé?éﬂent

i dazol i no. 1 BRaNTBRF b s eRP LR AR R EL HE AR Ao RERTEY biof et e

EST (C one | Oheg24983503itiv@s fos &heCdigshodss, apr@@ér@l@hl ajr aeMelent rafdazs@fdeme
receptor candi date for subsequent analysis. A PCR priner pair, designed

from the DNA assepirdnd withfabpmenicellelpoirvelopgeny gugmge frssonsse and Biilammation, a

pi ece of DNA fr‘%ﬂésh&%grggﬂfngs%méﬁg{napgﬁgé}%éu ense strand of the

anplifiell fragne end. This biotinylated piece

of double str andedHaINénmmadanﬁtm@ebrm@teimqb@ioededsm as aprobute séfrch
si ngl e- st randed coval ent closed circular cDNA libraries which contajn DNA
20 cor r espondib lg%‘ﬁsdé’mélﬂf%gﬁﬁ datpheses DA peasFinPIOgEMBIE W5t SPPE ai n

tissue |ibr o] b [ en
t he biotinyl Z?ngTﬁémgdﬁthag glb quﬁgf#é_{o%mgm%qé%gtﬁ?g on g%ﬁlé%? f\sigdl n
magnet i ¢ beadsarchipdrbacl ragainstl theeioaaséumi‘ant bmtmDNﬁndf paentt srequdmcetdaltqblaa&sed

DNA, thggsingle str.ande onverted . ouble trands . usi ng a
bl e

C
primer honol ool this aéi‘ag’é’du 5 GROTRE B0 8% i Wy dRAelnG Fecopift W
stranded cDNAGRSHdISL08YE 8 ubMchdmol68). | TR Inc eeESTQQan@tHDOQ4@8dO} Hs

resul ting colonies were screen by PCR ~using the original primer pair to
i dentify the ploperasciidtentiabnes] inidezaline meceptomeeaindidate {8 swbssquend goapgied on

bot h strands (Fi gur The deduced a uence 30 orres ondi n
Do e naarts; (L 9UACeek: ol G fiSTaR A0 3 ORATHERERo Dy TRGhs Bhgec! 9
conpari gsm of 2499876 kvhs HSe oMt 541@3;5 ﬁtstce of DN2E fiBaY the @lone P RAichakshti-Ferksb €

| ncyt e dat abase (cl one 249987 reveal ed that at nucl eotide position 1725
of ‘the | ncyt srasdofehe amplifipd ifrﬁg@ﬁmtu wis wiptingatsd sashescand dhy Metipdated i on

R e N R EY T
2499870.) An ghplgnmeiidedototdiatlyneloEAcEefHERDRSA. 1HrdridsSwailh contain DNA
20 corresponding to the sense strand. The c¢cDNA libraries were total brain tissue
libraries obtained from Gibco Life Technologies. Hybrids between the biotinylated
DNA and the circular cDNA were captured on streptavidin magnetic beads. Upon
thermal release of the cDNA from the biotinylated DNA, the single stranded cDNA
was converted into double strands using a primer homologous to a sequence on the
25 c¢DNA cloning vector. The double stranded cDNA was introduced into E. coli by
electroporation and the resulting colonies were screen by PCR, using the original
primer pair to identify the proper cDNA clones. One clone named FL1-18 was
sequenced on both strands (Figure 1). The deduced amino acid sequence
30 corresponding to the nucleic acid sequence of clone FL1-18 is shown in Figure 3.
A comparison of the FL1-18 ¢cDNA to that of the partial clone found in the
Incyte database (clone 2499870) revealed that at nucleotide position 1725 of the

Incyte clone a small insertion of 25 bases occurs and at position 3375 of clone FL1-

3 18 an insertion of 47 bases occurs. (See Figure 6: Top strand, FL1-18; bottom



I ncyte 2499870 is shown in Figure 8.. . An alignment of the two DNA
sequences, FL1-18 and Incyte 2499870 to the rough draft of the human
genone, meoealddst hat both insertions/deletion in the twoPCBHUSERI8FICES
correspond to putative exons as determ ned by the conservation of splice
donor and acceptor sequences on either side of the inserted DNA and hence
represent different RNA splice forms of a transcript that originates from
one genomc Iocati on (i.e., one gene). -13The Incyte clone is m ssing

approximptely 450 bp of the 5'-end. Conbi ni ﬁg 10 the 5' -end sequences of
FL1- 18 sequené&i&ang MW%%S)WODMXH alégnreent |ofriBe dve P4 sequenses| Flalid8 @odi de

sequence whi cﬂlcb,&} t)gﬁ(g %%hg‘qmnrlp%u@_gl 18 splice variant. Translation of

t hi s sequence produceées 1"on pepti de chain than that of FL1- 18

because of the eli mnmaitgnmnoc\SftaﬂmmDN@musm@ EBLS @ dnd Yndyte24998%0 &f thehe
smal|l 15, exon in FL1-18. The first 712 am no acid are identical, but after
that the renmafghgiraft el Hig enakeenemss rqvealed ghatibofle inserfipas/deletinngin the two

al t ernat I vel ygéﬂ%ﬁ&@@OﬁéﬁBpé?% pﬁltgjﬂ{geeé)gﬁfs TBIS NG 1n(6éhg§'iﬁché g% elglgfsﬂél? gf gﬁ{%@

Hence, tBese splice vari er ent
different f undbmomnaid pcadpeirnsequeibes ronoBitherntideli ofethie, inkdreedi DI0tandnhence
enconpasses a Béﬁfeﬁgj de c r| S ng t he {am no aci d sequence of SEQ I D NO

3 as shown in® fergpt 660 Topmsgol fe fassamt dhat peginates\@Gony oRg
shown in Fi gurggnoqlmcllé\gggg& aéqqmle | b share chem cal and structural
honol ogy wi th the human | Sﬂd’azol I né receptor, Accession nunber NP 009115.

| MRRP1 and:- Dvl RRPI. Bhallsytstlaneischissing apprarunately SO dopadf tﬂéS’kmdol(hgtyoinﬁlgh t wo
Dr osophilDa prgteji,ns .identifie ccessi on 5 and Accession
oo s e s tieioss 8L FBdof Sahene vl (R oo TRane dearaies fo
receptor, . AcC@s@dl ORudlestRr siteBOD kifich 8 irdibaed It ek IFL1EmLHpﬁo§ variant,
EXpI’eSSI on profl ling of imdazoline receptor honolog | MRRPI showed 30

expression i nTaam]@tlp@W thyp seanenee prodecrs.a l'ongersmmep@db phaipgranibadfiFLt-he

Ctate evel s oF Dol AEEERRa) N bty Milis REF cb RO Gkt BRAY

made fraom. COEmfﬁllla]LI-YSaMi?d ﬁﬁbﬂﬁzmﬁ%acTchQrel’lﬁélﬂldal/%uﬁm@éfrthat(lﬁe @Mﬂiﬁged in
each assay 35 was. detern ne perform ng a parallel experinent using a

primer pair f8f 2BiRR#ads %ﬁdﬂrb&éé&fqrnlempn%m@tsvebhspéﬂcﬁd exagshiound in the
LT eolay ey PRELAGHORY dddhePLE B "ol A8 P il aldetcdafioknem 2

detected snall variations 1n € anoun ese
dat a and possibly different functional proteins.

20 In one embodiment, the invention encompasses a polypeptide comprising the
amino acid sequence of SEQ ID NO: 3 as shown in Figure 3, or the amino acid
sequence of SEQ ID NO: 4 as shown in Figure 4. IMRRP1 and IMRRP1b share
chemical and structural homology with the human imidazoline receptor, Accession
number NP_009115. IMRRP1 and IMRRP1b also share chemical and structural
homology with two Drosophila proteins identified as Accession number AAF52305
and Accession number AAF57514. IMRRP1 shares 26% identity with the human

imidazoline receptor, Accession number NP_009115, as illustrated in Figure 5.

25

Expression profiling of imidazoline receptor homolog IMRRP1 showed

30 expression in a variety of human tissue. The same PCR primer used in the cloning
of imidazoline receptor IMRRP1 was used to measure the steady state levels of

mRNA by quantitative PCR. Briefly, first strand cDNA was made from
commercially available mRNA. The relative amount of cDNA used in each assay

was determined by performing a parallel experiment using a primer pair for a gene

35
expressed in equal amounts in all tissues, cyclophilin. The cyclophilin primer pair



were used for normalization of the data obtained with the priner pair for

| MRRPI .  The PCR data was converted into a relative assessnent of the

di f f er ena®0 b11658% anscri pt abundance anobngst the tissues tReT/@d0IZ2%6851t he dat a
is presented in Figure 9. 5 The invention al so enconpasses | MRRPI and

| MRRPlI b variants. Preferred IMRRP1 and IMRR Pl b variants are those having
at least 80% and nore preferably 90%or greater, amno acid identity to
the IMRRP1 and | MRRPI b amino acid sequenge of SEQ ID NOS: 3 and 4,
respectively Mdst preferred | MRRP1 and |IMRRPI b variants are those having
at | east® 95% @ﬁwﬁ@{) sioplll vesefiascie thel@ntounty of sDNKQ itse@h saniyds:and thesg data

respectively._ The sent_inpventi vides i.saol.ated | MRRP1 an | b
ond” - homot ogs" g Eb R R Op of T Gt b et SRR Ryt aat gpF TMRHPTT
cont ami nat i NgThe PR QAQL SvaRBERIveRES idtdda RRiveNakdsyment bhakd daFsefderired
nature-pattern 15 gl )écosyl ation. Derivatives of the I MRRP1 and | MRRPI b

receptors wi tnscrplebusdase ampngsidhd tsseentewed andtbe datelisipresendad ipdigure 9.
structural forms ofl {ﬁ%eﬁridnnﬁ%c?' erloRipEdds H%[Rﬁﬂ ﬁtﬁﬂkﬂboxla?ﬁh%@alh@fg}réd’ Ity.

Due to the presence of Ioni zabl € amno an carboxyl ~groups, for exanpl e,

| MRRP1 and | MRRRRP1phe TRIRRP Itaskiants Ard thesd dving?4} 1edst 8% gl Morehasiceabdnl t s,
or may be in neutral form |ndividual L amno acid residues nay also be

modi fied by oX’dat &isalsr. ammacaciddentibe to) theBVRESH al HIRREdPrameingridmy be
nodi fied by f ] e X € ' Toyele]] L LD TOERISS m cal
noi eti es, suc%'qg%s&gl ‘5@%@9ﬂ%r@ﬁ%‘s?%ﬁ%%?’e%tﬁﬁ%gpﬁgﬁﬁ%%% gr oulpgﬂ(gnd
the |ike, or INMRBP&htvarigntanriethoae havinggudsase9Ph amihantsl segoumk adéntity to

deri vat fges a red by linkin articular functional groups to am no
acid side chaéﬁ@%ﬁgéts-gﬁggﬁreﬂ?ec%gd ermni. The present invention further

enconpassed fusi onTRE ObBLAE RPERIdNS pREidRC isoRiit IMVIERBY SEAVENRRFD LMRRPL

or IMRRPIb or portions thereof linked to an 30 i munoglobulin Fc region.
Dependi ng on hémeologs t thereobf t BrechFrotemisoaraiswlistantifilysifee pfot@itanmajinge
expressed as a dinmer, through formatian interchain disulfide bgnds. If
the fusion pr a‘glgﬁ%(’dﬁr MATHAS T WP Oﬂf@f&‘%y ‘_ﬁﬁl&oulti gﬁsifocbaﬁ n?a%‘fe'p%ﬂem
anti bodys it % c®:9%tioR! € DeBvAtRfed &f MEOMERRPP! AIOTRRM b Ne@sptdfRAWitlas theur

| MRRP1 35 and/or "I MRRP1b regi ons. W) 02/ 16585 PCT/US01/ 25851 -15 The

i nvention al s&coppedipabyestigoilyninslulst vatieys whidtrak fumd of thirEpmagnhprotein

;wl vbf Accogvﬂicrﬁgllr&ain ab']Xlo%H: i %!:t?vi%((.:i q)lfeegou%?ec %revé'*éllilc%hote ?&n?ga%?e tarrfl'noa%ﬁ' 0

carboxyl groups, for example, IMRRP1 and IMRRP1b proteins may be in the form

20 of acidic or basic salts, or may be in neutral form. Individual amino acid residues
may also be modified by oxidation or reduction.

The primary amino acid structure may be modified by forming covalent or
aggregative conjugates with other chemical moieties, such as glycosyl groups,
lipids, phosphate, acetyl groups and the like, or by creating amino acid sequence

25 mutants. Covalent derivatives are prepared by linking particular functional groups
to amino acid side chains or at the N- or C- termini.

The present invention further encompassed fusion proteins comprising the
amino acid sequence of IMRRP1 or IMRRP1b or portions thereof linked to an
30 immunoglobulin Fc region. Depending on the portion of the Fc region used, a

fusion protein may be expressed as a dimer, through formation of interchain
disulfide bonds. If the fusion proteins are made with both heavy and light chains of
an antibody, it is possible to form a protein oligomer with as many as four IMRRP1

35 and/or IMRRP1b regions.



sequence of IMRRP1 or IIVIRRPI b can be used to generate reconbi nant

nol ecul es which express IMRR Pl and I MRRPI b. In a particular enbodi nent,

t he i nvemoomdsenconpasses the pol ynucl eoti de conpri si nge€h®&sowasksai ¢ aci d
sequence of SEQID NOS. 1 and 2 as shown in FIGS. 1 and 2. It will be
appreci ated by those skilled in the art that as a result of the degeneracy
of the genetic code, a nultitude of nucl eotide sequences encoding | MRRP1
and | MRRPI b, sone bearing mnimal honol ogg-to the nucl eotide 10 sequences
of any known and naturally occurring gene, nmay be produced. Thus, the

i nvention cont enpl Bheiiverttin dsedeneompsssprop®yicicotides whichgneddedlyBR &bt prfe

sequence th d he de.by sel ecting, conbi nati.ons based o ssipl e

codon choi cegﬁ\/rﬁgﬁi}%e%&ﬁﬁf ’ia8X§1u§lr%g: d%equﬁncfc%’igrcgg %:Oedse%ﬁji?%gpﬁ@ azcécgndar d
triplet geneticguarRdedfasREPRPPINMRHEPLP cidBe Dbl ©QichaatsSRasab@entahoRalley al | y
occurring IMRRP1 and I MRRPI b, and all such varjiations are to be considered

as bei ng specWhichgxpiesyliMRRFdemd IVRRRBugh apertiesler mbedigirah dbe inyspen
encode | MRRP1 L.rvarl al f

ybr i di 28 ng ¢ P e kR dadcd s (Bl Bhg B B, BLE P RHAAPEELRODD
codi ng sequensO©St dand ¥RREhova in INRIRPI indder appropriately sel ected
conditions of stri ngenc& it may be advant a(lzjeous. to produce nucl eg%hge

sequences encodi ngltl WHRPE appreciradrpy theset Halled Hbﬂievé"ttitb%tsaﬁ)és@é‘_él%io
substantial | y%égeﬁérﬁé)gs%;f C}%Qg%%ﬂﬁtﬁi 0& R&AERF REC1SHIE Cefflerdcls 'eﬂ&éd’ e the

rate at which expr peptide occurs in a particular prokafyotic
or eukaryoti cIMBRP125nd MMRRBIgasmmee ichting heinimelghemologwi tch thdimicleotide
parti cul@r codons are utitrilzed by the. host.. O her reasons._for

subst ant i al | ySHIEUSEF RELHEONR FbRatefallE ORREHE® S8 SUY R PrPfiese 8PS thiRRPI b
and their derjNattiofesottbrhpaitk @kl ahd %Qexﬁrhﬁohs@i'ﬁfé)dﬁ?aﬁ%m Jfon&?éo‘glde %g Bges

include the production of RNA transcripts having nore desirable )
properties, sthehcagddadegmedt by debdcfing icombinatians basedswr ppssthlp codierc eboitesom t he

DA sequences B EPTRORS e atieke BB sfes PTG e figotiit ana”
their d?f]i vat hyfed 16Mhd hedl¥otld segPensy BF RefukA1yChRtiriile IMRRPT @hd IMEIRELY, ON,

the synthetic sequence may be inserted into any of the many avail abl e

expr essi on vegtbibsughyadaiionsaysocrpconsieigd ee hejaaspecifirally Wochsed.6585
R e M
mut ati ons i nt the vagighte AfEprefteady Bgpable of hybridizing to the nucleotide sequence of the
20 naturally occurring coding sequence for IMRRP1 or IMRRP1b under appropriately
selected conditions of stringency, it may be advantageous to produce nucleotide
sequences encoding IMRRP1 or IMRRPIlb or their derivatives possessing a
substantially different codon usage. Codons may be selected to increase the rate at
which expression of the peptide occurs in a particular prokaryotic or eukaryotic host
25 in accordance with the frequency with which particular codons are utilized by the
host. Other reasons for substantially altering the nucleotide sequence encoding
IMRRP1 or IMRRP1b and their derivatives without altering the encoded amino acid
sequences include the production of RNA transcripts having more desirable
30 properties, such as a greater half-life, than transcripts produced from the naturally
occurring sequence.
The invention also encompasses production of DNA sequences, or portions
thereof, which encode IMRRP1 or IMRRP1b and their derivatives, entirely by
35 synthetic chemistry. After production, the synthetic sequence may be inserted into

any of the many available expression vectors and cell systems using reagents that



| MRRPI or IMRRPIb or any portion thereof. Al so enconpassed by the invention
are pol ynucl eoti de sequences that are 5 capable of hybridizing to the

cl ai red waebrotsBdle sequences, and in particular, those shoOWISIIRSSHQ | D
NCS: 1 and 2, under various conditions of stringency. Hybridization
conditions are based on the nelting tenperature (Tm of the nucleic acid
bi ndi ng conpl ex or probe, as taught in Wahl, G M and S. L. Berger (1987;
Met hods Enzynol . 152: 399-407) and Ki mel-,16A. R (1987; Methods of Enzynol .
10 152:5Q7-511), and may be used at a defi ned stringency. I n one

embodi ment,  ¥&quidh&sevi A thgyart h dietimg pithe fiding of ihis dipplieajionn ddpreover,
noderately strgi t L i tion of 2X SSC 0 5% SCS,
10 T NEDTA, “BRegCoeaRty e BE shOL Y RHU0k Bt B8 s ndig ol
over ni ght, t oIMRBP3 eqURIRRIS bldy aangoddionghdrdBIRP1 or | MRRPI b and ot her
sequences which are_degenerate_ to thaose which encode | MRRP1 or | VRRPI b.
Altered nucl ei c acfiFoseirgBRaEssd dycihaiyentiormare Pelynpsireime)seprdss 4hat are

enconpassed by,{.hR d ' NeTel 1 NS o t .
bt | tug  onse5p o sY HPRHERE UL UPRCIPRRARRS ar RAEKS WAL pfticnlan thore g
that encodes shvevrsameSBQ #Df M| bnald 2, eqpdiey atagious | drBRbnor off Mrgefcy. ~ The

encoded pr ot ej al so contain deletions, (nsertions, or substitutions
of ami no aci d@@%ﬁ%ﬁé@ GamdeEens prybrsed o thy melimectrmgratys 4 Tme of the pypleic
functional |y gqéivuflifntohMRRRL 196 IR ; | Rerat I RORAL .
substitutions may béﬁg]rra%eM?ﬁo%ﬁe bbelégiggﬁc%?t }Snl %&i?ﬁt@ ?%@?SngI%g%e?t(§?87’
char ge,.  sol ubMethogds Brgrnelpi6B389-¢97) lydiKaphiel,i &i Ry (198fd Meathdds eof divphinphat hi c

T Rt 1 o ERETHER: 0780 iiows et dePe it o abriecny

i ncl ude aspar tdq@en@h dinchivd @Hd4k aaagﬁb@c io#t; hipssdidihy eliydes Neoaered §AndGik ds
may include |ysine and arginine; 30 and amno acrds with uncharged pol ar
head groups héRadipnsi(Araweshing gelgppn of 8Kt SSC.AAF YeSO%al0 in| MER T A it 86)

i sol eucine, a Lre. .. al Vel 4 n ing; A ragi ne.. and.ql ut am ne;
serine and th?@%ﬁ“%@@gﬁﬁ%hyﬁgﬁgﬁ?ngfgQSQ%y§d§i QE’ﬂﬁggﬁﬁﬁcﬂhH%ﬁS?W%ﬁﬁeﬁ t he
scope off5t he pic@dg IMRRRNOE OVIRRPEbahl oties se@fuchéd widbh g @EeRsRdd fighst VRRPI
and |1VIRRPI b. used herein, an "allele" or "allelic sequence" is an

al ternative TBPHPORoedRMBRBI RhMRRYED- resul t from at |east one WO 02/ 16585
POV PSR o AR AR UL SR RRBF I R A S50 R
may not be al tmoegasskdybyithennvention include deletions, insertions, or substitutions of
20 different nucleotides resulting in a polynucleotide that encodes the same or a
: functionally equivalent IMRRP1 or IMRRP1b. * The encoded protein may also
contain deletions, insertions, or substitutions of amino acid residues which produce
a silent change and result in a functionally equivalent IMRRP1 or IMRRPI1b.
Deliberate amino acid substitutions may be made on the basis of similarity in
25 polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the amphipathic
nature of the residues as long as the biological activity of IMRRP1 and IMRRP1bD is
retained. For example, negatively charged amino acids may include aspartic acid
and glutamic acid; positively charged amino acids may include lysine and arginine;
30 and amino acids with uncharged polar head groups having similar hydrophilicity
values may include leucine, isoleucine, and valine; glycine and alanine; asparagine
and glutamine; serine and threonine; phenylalanine and tyrosine.
Also included within the scope of the present invention are alleles of the
genes encoding IMRRP1 and IMRRP1b. As used herein, an “allele” or “allelic

sequence” is an alternative form of the gene which may result from at least one

35



gene may have none, one, or many allelic fornms. Common nutational changes
which give rise to alleles are generally ascribed to natural deletions,
addi ti onsyoor/1dssubsti tuti ons of nucl eoti des. Each of theBeTUppesstaf
changes may occur alone, or in conbination with the others, one or nore
times in a given sequence. Methods for DNA sequencing which are well known
and generally available in the art may be used to practice any enbodi nents
of the invention. The methods may enplay7such enzynes as the Kl enow
fragment, of DNA polynerase |, 10 SEQUENCE (US Bi ochem cal Corp. C evel and,
Chi 0), Taq pohyitivase thPemkieiv add mequence. helibsstmby eestit inolienest wRAVAs or
(Amer sham Chi cago,..l!| or _conbi nati,ons _of reconbi han | yirer ases and
br o read! ng BYGRdEn Sbse HEytaE i eeNEREEr TRpNTT PeALTEn S5t N

mar ket ed by GideomBiRhat&abhé edieh bF SnanWallelic Fogher atdnymoh HeutdforRl @EARRs | S

automated with machines such as the Ham lton Mcro Lab 2200 (Ham | ton,
Reno, Nev.), Wwhichigve Tisetoralleley ateegenerilgagoribaditoresieral delstionasadditionsm or

ORI R S I U R e

partial nucl egdrhsi@ats@On g @helsomRlod Yiorg tivRs D4 giveR béteace. known in the art
to detect upstream sequences such as pronoters and regul atory elenents.

For exanpl e, one niaiends\ipi PR Asauencingyhishaee well knewh apd gencsallyeavailpge

uses universa [ Lo . |

| ocus (Sarkar?1@§a%?§§%§gﬁ%%‘ké?%%ﬁ§gﬁgg&@8§ﬁ@¥§§§ﬁ§§§?%ﬁﬁﬁﬁpgﬁ??%h g??
genom ¢ 25 DNAaySerhplogt swiipkendyingd b thdrKlpnesefiegmaft. pf iDMA pdyhmerdser],
sequencgQ and ri speci.fic to the known region, The anplifie X
sequences ar e%&é@ﬁé@j%& géocﬂ“_SméFal é“é%n@%"&@ﬂ@ 981 RAQiPO er’i%ges&r?éklpi nker
primer and angyhes, dBetdsldbte 7 pOncrdsB{ AhftAlhah Chlted IHIS! oPOEmbIRLRANGES Of
each round of PCR"are transcribed wth an 30 appro%rl at’e RNA pol yner ase
and sequencedragsinbipantpelyserdseaast pioptiasdng lerumckasdCGRchay thd EbODEGASE t o

lif t . [ i i b
Feqi on’ (Tri ol PEPFEAg Srotp FosEsed GBS e Gee TREPure 318} sBrHE. B mer s
nmay be ggsi gngghcbiii MO afdanfdrd Wi BidchBles ARBLYS $he3 HaltbMe erb NBsH 2128b
Bi osci ences Inc., Plynouth, M.), or another appropriate prn?ggram to be

22-30 nucl eot (dasiljon, | Baggt, h Neve, hBsldern Tgrmeht entlenf (PFE%00r Mdr Kessareh,
erper atur es SOBULES Merd S Bt hen 7 BN Pkttt B Bodral “reat 11 ot on
enzymes to generat gha suldiabied fdea@rRed dnbodil€ IMRRP1 or IMRRP1b may be
20 extended utilizing a partial nucleotide sequence and employing various methods
known in the art to detect upstream sequences such as promoters and regulatory
elements. For example, one method which may be employed, “restriction-site”
PCR, uses universal primers to retrieve unknown sequence adjacent to a known
locus (Sarkar, G. (1993) PCR Methods Applic. 2:318-322). In particular, genomic
25 DNA is first amplified in the presence of primer to linker sequence and a primer
specific to the known region. The amplified sequences are then subjected to a
second round of PCR with the same linker primer and another specific primer
internal to the first one. Products of each round of PCR are transcribed with an
30 appropriate RNA polymerase and sequenced using reverse transcriptase.
Inverse PCR may also be used to amplify or extend sequences using
divergent primers based on a known region (Triglia, T. et al. (1988) Nucleic Acids
Res. 16:8186). The primers may be designed using OLIGO 4.06 Primer Analysis
software (National Biosciences Inc., Plymouth, Mn.), or another appropriate

35
program, to be 22-30 nucleotides in length, to have a GC content of 50% or more,



known region of a gene. The fragnment is then circul arized by intranol ecul ar
| igation and used as a PCR tenplate. 5 Another nethod which nay be used is
capt ure MORomkis8Hh i nvol ves PCR anplification of DNA fragrenmisoizadpsicent to
a known sequence in human and yeast artificial chronbosone DNA (Lagerstrom
M et al. (1991) PCR Methods Applic. 1:111-119). In this nethod, nultiple
restriction enzyne digestions and ligations nay also be used to place an
engi neer ed doubl e-stranded sequence into @ unknown 10 portion of the DNA
mol ecul e _before performng PCR  Another nmethod which may be used to
retrieve unknaihtosaeffehtetietgrgehsqquence Faterperates ghougttsalC to awat 72NGel ei ¢

and PROVOTERFTRDERUTTEks pel 5o w88 o Bl s S R ol =

Al'to, Calif.)kndm Se@oRaESS gandi dThé MEagnead i§ thenCeitRilarized Wyaint@tmoddedlak S
useful in finding intron/exon junctions. When screening for full-length
cDNAs, it-is Pedfarangiused gs 3BER|templais es that have been size-selected to
i nclude | arger c i i i A r , in
that they w1 contariFtSfamdERIRI AL REshd o Bl C wifh LB Hoe

. genes. Use ofmalifienidandfYDYAI frapthentsdudidcgnimays e vassgaekliy homeh analesst f or

ituati in which ligo d(T) library does not vield a full-length
SDNA . Gonori ¢ I hEdnGiony BEA Hctasropet. Meeba ba0rP CReehed HALE:  he

5 .and 3 Nnonihnangos i e dnis RANbA!ANKipl B Eon TRz {ABIdidRlishChRCHLRARRCr €1 S
systens which are comercially aval [ able may Be sed t0 anal yze e size
or confirm t heayudtdodmt isde teplgcrentengifeeseiqlombla-sigpnded $2GRengerind ratimkndwn

ticul@r, ill encj n enpl.oy .fl bl e polynmers for
g?recltrcgph:)r etcf’1 I’é’@g’rﬁlﬁf‘f&g ,m?iﬁﬁﬁeg?%f@n%mli‘ﬁrg&gscenf dg;es (one for each
nucl eotide) 30 whi afhoRfef nleBRRAIwIAEH 43 be dseiddeHRY & Gl eqhdiRcoR¥ichd &2

wavel engt hs b¥ a charge coupled device camera. Qutput/light intensity may
be converted Pearket,detl.igdall. @PGhaNucleisiAidsappy. opPidade38ad)t wAdditiprally, one

GENOTYPER and_SEQUE NAVI GATOR,  Per ki Lentir r ocess
from | oadi ng Bﬁys?%%'r?p%g’ {558 B ReEs: %&I%@@Wégivﬁﬁ%%d%@( df'spl ay
my be gonput eend@@BINAl(EthntdchPPAlb 16, €laBE).r TRRPrA®ESavordWE: 84dl28Ren

PCT/ USO1/ 25851 -19 especially preferable for the sequencing of snall
pi eces of DNAhm@iﬂéﬁamd@mseﬁgbmﬁlﬂ(&wﬁr@ron/@wmmm@wamunts in a particul ar

sampl e. I anot her yahod MRy R rilferloY SN iPBlofYE 38Nk SReaN ERGES O

have been size-selected to include larger cDNAs. Also, random-primed libraries are

20 preferable, in that they will contain more sequences which contain the 5’ regions of
genes. Use of a randomly primed library may be especially preferable for situations
in which an oligo d(T) library does not yield a full-length cDNA. Genomic libraries
may be useful for extension of sequence into the 5° and 3’ non-transcribed
regulatory regions.

25 Capillary electrophoresis systems which are commercially available may be

used to analyze the size or confirm the nucleotide sequence of sequencing or PCR

products. In particular, capillary sequencing may employ flowable polymers for
electrophoretic separation, four different fluorescent dyes (one for each nucleotide)

30 which are laser activated, and detection of the emitted wavelengths by a charge

coupled device camera. Output/light intensity may be converted to electrical signal

using appropriate software (e.g., GENOTYPER and SEQUENCE NAVIGATOR,

Perkin Elmer) and the entire process from loading of samples to computer analysis

35 and electronic data display may be computer controlled. Capillary electrophoresis is



fragnents thereof which encode or fusion proteins or functional equivalents
thereof, 5 may be used in reconbi nant DNA nol ecul es to direct expression
of EVI RRMO02/145B8RRPI b i n appropriate host cells. Due to tPReTURMNESEIIL
degeneracy of the genetic code, other DNA sequences whi ch encode
substantially the same or a functionally equivalent am no acid sequence
may be produced and these sequences nay be used to clone and express | MRRP
1 or IMRRP 1 b. 10 As will be understood t9- t hose of skill in the art, it
may be agvantageous to produce |IMRRPI - or |1VIRRPl b-encoding nucleotide
sequences pos§&ssialy niefsrablenter thaseqpeadiagof ismpllcpigesaof IYA whishphight bedons
preferred by re@é‘x{ttiﬁ‘ﬁ AL {lgtlﬁﬂ%%%l%uﬁ{%%gryoti c host can be sel ected
p n

to increase the rate o rotern express ‘or to produce a reconbi nant

RNA transcript havingndds rabalinesper ttheSinventus hodgndledals -dehicacvhiogh i s
| onger than that of a transcript generated fromthe naturall éﬂoccurri ng
sequence. The RgReRlstheeolydyelbrraege oF fusinn pptesivr finplionel; egnivatentsghereof,
engi neered usi & rah in 4 .. O | ter
the | VRRBL and Pnts o SRR B mERaats of ARG llopRy BiRke L B

i ncl udi ng but IMBRHlibnihtappropeiatedlobiecalsi dhse towhe dkhepand idbyerichiey @if alid Behetic

processi ng, and/or expression of the gene product. DNA shuffling by random
fragnent ati on®¥ 03@%@395%%%5 H fCBeel‘?éoqer AGeRtalyNg sawg pr Refupgtionally
ol i gonucl eot i desiviey: REindSed ste%&@ghﬁ?e% gr%cgytg%@%elsggeq%@ﬂ&g e iRl 2°

exanpl e, site-directed nutagenesis my use Insert” new restriction

sites, alter tagtlpooand express IMRRPIrordMRRRIge codon preference, produce
splice \@riants,

or, introduce t.atjons, .s0 forth. In apother
enbodi ment of the |Ah°‘\)’é hegH e’f‘?éotr{’]érbéﬁ tl,ho%‘bq%qgﬂl, t%SIa_nf HBHbPhEHENA8ePYS R ei ¢
aci d sequencesprgee dVIERPIVREPIVMRRPI YREE dingravcR6tidd gaiuéﬁcésop@ses&ﬁg%&i-ogous
sequence to encode a fusion protein. For exanple, to screen peptide
libraries fornpirlly veewring qodRmP1 Her |avRRPleh codpiny ipreferred bpaya tpertisbful to

encode a chi j I VIRRRL or. | MRRPl b protgin,that can recogni zed by a

comercial |y g%rlgg a%klfa rﬁgﬂ%ﬁfol%o%@;t %nfg isgﬁm%floﬁoe}nﬁref%?/q% e B Reer ed

to contasn a ekmaessageor ®ipgredicd aatasnbifiWeaA thasdr ‘t/hBFfﬁ’% desirabM b étties,

encodi ng sequence and the WO 02/16585 PCT/ US01/ 25§51 -20 heterol ogous

protein sequefed asg hayhife) which1is dpngarvihmrhas ofed tisasarips aeserateddfromuthef i ed

away fromthe i . I'n anot her enbodi nent, sequences
NRRBFﬁga?fl R Sg‘g‘fﬁ%%

encodi ng |

The nucleotide sequences of the present invention can be engineered using

methods generally known in the art in order to alter the IMRRP1 and IMRRP1b

20 encoding sequences for a variety of reasons, including but not limited to, alterations
which modify the cloning, processing, and/or expression of the gene product. DNA
shuffling by random fragmentation and PCR reassembly of gene fragments and
synthetic oligonucleotides may be used to engineer the nucleotide sequences. For

25

example, site-directed mutagenesis may be used to insert new restriction sites, alter
glycosylation patterns, change codon preference, produce splice variants, or
introduce mutations, and so forth.

In another embodiment of the invention, natural, modified, or recombinant
30 nucleic acid sequences encoding IMRRP1 or IMRRP1b may be ligated to a
heterologous sequence to encode a fusion protein. For example, to screen peptide
libraries for inhibitors of IMRRP1 or IMRRP1b activity, it may be useful to encode
a chimeric IMRRP1 or IMRRP1b protein that can be recognized by a commercially
available antibody. A fusion protein may also be engineered to contain a cleavage

site located between the IMRRP1 or IMRRPI1b encoding sequence and the

35



synt hesi zed, in whole or in part, using chem cal nethods well known in the
art (see 5 Caruthers, M H et al. (1980) Nucl. Acids Res. Synzp. Ser.
215- 223, woon16585 et al. (1980) Nucl. Acids Res. Synp. SePCT/PRH/2Z83) .
Alternatively, the protein itself nmay be produced using chem cal nethods
to synthesize the am no acid sequence of |IMRRP1 or IMRRPI b, or a portion
t hereof. For exanple, peptide synthesis can be perfornmed using various
sol i d- phase techni ques (Roberge, J. Y. epopal. (1995) Science 10

269: 202- 204) and automated synthesis may be achi eved, for exanple, using
the ABI ° 431Aetsplogdes Siptaith sedusace, cPehati IVMBRFk oy IMRRP Lhawnpy be gleared indd
pepti de may be st antd al ri.fied by. preparative high performnce
liquid chrona?u(gg}régﬁwy(ﬁe?nbh%é}%tleé?laﬁ?%sﬁ?g]’?&(1983) Proteins, 15 Structures
and Mol ecul ar Pri ngi lboeifer ebofieaiasqatdeencodiNgWMIR KT oNIMRRP1B¥nay be
rever se- phase hi gh perfornmance |i uigl chr omat ogr aphy, or other purification

met hods as ar®/niiesiapd,ith whete efrip parthusieg pRrssiceliaetheds Wplk kagiie frethedrilépr i des
may be conflemg Ry .fﬁ.“&é?‘.“(h%@’}\%d%c%d@éeé%ﬁ%@érﬂﬁq@zﬁ- orh . EOfEN
el ght'on p . t1onally,

degr adaty on 20 procedure; , supra the am no aci d

sequence of DABERPI Nadl ALNRRES. Synpr Sanyp2pasn).t Adesafivelypthe peotaint iesetfdmahur i ng
direct synthesis and/or . conbined usjng chem cal nethods wth sequences
from ot her preft erwgcehpsipg chgmiqal methedsoro, symhesizsdilie raing acidysequence of

pol ypepti de. thgp TREPBY ' i AT R Y Qpﬁ{BPI b
the 25 nucl eoti e@ggquence?’ gﬁggﬁtﬁaq%%%?dgrex%%ﬁﬁﬂt%es u%lgglggna

equi val ent s, parfoymbé using ertied sohitlgphase tagtpriques (Roteeres pr ¥ssti abr(19¥9tSience . e. |
a vectotQowhich contains .the necessary elenents. for the transcripti and
transi ati on ofSFAZ-2Kd énd BHORBIRG R et TAYCE higv b (HoBeRly Srma e Nel |
known to thosgsskpédiRid JyitietiSedbridi@ERg) Used to construct expression
vectors contai ni ng sequénces encodi ng and appropriate transcriptional and

transl ati onal cont Tht nevlyrmynthssizathpepdideandiobis substantialdy pwrifiéd by prepeabmdi nant

DNA t echni ques, , synthetic t.echni.ques, and in viyxo.geneti.c I i.nation.
Such toohni quiigh sacaloiBeds, G TeE ey’ G o'el fifRE, 050  ORE AR A

Cl oni ngy5 A LaleiahRs unliavidiaula/rhidciplts] WH Haddhoh JRaass,; Nelvay sk @wgv@

02/ 16585 PCT/ US01/ 25851 -21 0 N.Y., and Ausubel, F. M et al. (1989)

Current Pr ot oBdFSeiphab highulparfoBnaice gliquid) ehiemaagssphy, Suin$theNepnfinelion N, Y.
Avariety of gXplgssl 88 108Gh N LR PHSESHBoTRN AondbidthéRbdRa&ombpbe and

confirmed by amino acid analysis or sequencing (e.g., the Edman degradation

20 . procedure; Creighton, supra). Additionally, the amino acid sequence of IMRRP1 or
IMRRP1b, or any part thereof, may be altered during direct synthesis and/or
combined using chemical methods with sequences from other proteins, or any part
thereof, to produce a variant polypeptide.

In order to express a biologically active IMRRP1 or IMRRP1b the

25 nucleotide sequences encoding IMRRP1 or IMRRP1b or functional equivalents,

may be inserted into an appropriate expression vector, i.e., a vector which contains

the necessary elements for the transcription and translation of the inserted coding
sequence.

30 Methods which are well known to those skilled in the art may be used to

construct expression vectors containing sequences encoding and appropriate

transcriptional and translational control elements. These methods include in vitro
recombinant DNA techniques, synthetic techniques, and in vivo genetic

recombination. Such techniques are described in Sambrook, J. et al. (1989)

35
Molecular Cloning, A Laboratory Manual, Cold Spring Harbor Press, Plainview,



express sequences encoding | MRRP1 or IMRRPIb. - These include, but are not
51limted to, mcroorgani sns such as bacteria transformed wth reconbi nant
bact eri ophagr16583 asm d, or cosm d DNA expressi on vectors; Pgrast/1s8anst or med
with yeast expression vectors; insect cell systens infected with virus
expression vectors (e.g., baculovirus); plant cell systens transforned

W th virus expression vectors (e.g., cauliflower nosaic virus, CaWw or

t obacco nosaic virus, TMW) or with 10 bagfleri al expression vectors (e.g.,
Ti or pBR322 plasmds); or aninmal cell systens. The "control elenments" or
"regul atory s¥glenaediusabd, fh%eetnﬂin(lt%ﬁ%Qua?teeﬁPn?teg@lDrm Mélegquder Biology,

vect or - enhanc , S 'v.a > untransl ated regi ons which interact
wi th host cel f‘f}ﬁ?‘é’r"ﬁéfgéé‘ﬁ{ﬁs}q?‘g %cgirg’?%/]%%ut transcription and transl ation.

Such 15 el ements mAyvarty of Bxpréion Bdci@M@bihsyaRehsSRLE bé utilikad toRapeislang on
t he vector system and host utjlized, any nunber of suitable transcription
and transl at i SfPresewanenses epepding) IMERIInet IVIRRRLE. ahbeseriagieis| ttppromst er s,

b d. for | Qi i C ' tens, i oy
oy oot ers. suchiie®y APt Qs Badafd S Blorddy IR, SN S
(Stratagene, badaldphagdaladsiid, corcofbldIRNA ¢dpassiot veliGhd) §easBtrbhforarsd wiie | i ke

may be used. The bacul ovi rus pal yhedrin ronpoter may be used in insect

cel I's. Pronot 738t SPressipanvastass; dasect edll sysims méectidnBite y1rgs expprassion vestqrs

(e.g., heat shocky,RLRE pignd s%élgs LI DS MESYinRy. I
viruses (e. g&?g’vi aFlal Sr orfo? er sc%fr g?ea erﬂra{s?equerﬁigg’g@sx)r%ar% %@r%ﬁgﬁe?}?oﬁ%o t he
vector. | n 25(egymallifbower ehbsagy stresysCaliVoopterascd morsnicavings, i VY enesitior

from mai@al i viruses are eferable. |f Jjt IS necessar o.generate a
cel 1 11 ne. t haboeitil ERETHN YR (o Gobt B el oo DRLGH oI RRP1
or I MRRPl b, vect or ghbas@frddelcaWdtits Obr “TERMatdRY s@fichasd ald 1HdsARoRRRAQREA at €
sel ectabl e marker. 30 In bacterial systens, 'a nunber of expression vectors
may be sel ect wgiondeficthdiviggtorgalrncers, pmdtersefdadl BountravRiRedd mgidnyRRECh. For
exanmpl e, when. .| ar.qge..quantities are needed for, the.induction of. anty bodi es,
vectors whi chmé?rg%g?ﬁ ?{gﬁ Ceﬁ%l\%Pmé?B? Osgﬁrf}flootftr%%?%}?np% té‘ri“ﬁgmf’ﬂ'a “gli? e
readi | y1puri f tlegheiRndyevats aothePuabn B aNE@§ieRIfRity NDePaRiind o tiRNRcIdeEysdnti t ed
to, the nultifunctional E. coli cloning and expression vectors such as
BLUESCRI PT ( Strhbagjerdized; pnaaher pE seébhle ferscyiption and Sgmshimm o8oenss 851

-22 encodi ng; 1 MBERELE . ' d_int tor in fh
wth sequencg% Mf%?%lf(ﬁéngm ngkl ?éﬁ%@@? pk%}g&tgﬁd"{aﬂeb%s%%g'e\(ﬁ%ﬁ% al?bfr%égvih Iggs of
13- gal act osi dlasmgso babtetialasybehrs| thdpsibleepromioterp suntiizate hpbid ¥RZtoMmoteyan:
Heeke, G and ,

of the BLUESCRIPT phagemid (Stratagene, LaJolla, Calif.) or PSPORT1 plasmid

20
: (Gibco BILL) and the like may be used. The baculovirus polyhedrin promoter may

be used in insect cells. Promoters or enhancers derived from the genomes of plant
cells (e.g., heat shock, RUBISCO; and storage protein genes) or from plant viruses
(e.g., viral promoters or leader sequences) may be cloned into the vector. In

25 mammalian cell systems, promoters from mammalian genes or from mammalian

viruses are preferable. If it is necessary to generate a cell line that contains multiple

copies of the sequence encoding IMRRP1 or IMRRP1b, vectors based on SV40 or

EBV may be used with an appropriate selectable marker.

30 In bacterial systems, a number of expression vectors may be selected
depending upon the use intended for IMRRP1 or IMRRP1b. For example, when
large quantities are needed for the induction of antibodies, vectors which direct high
level expression of fusion proteins that are readily purified may be used. Such
vectors include, but are not limited to, the multifunctional E. coli cloning and
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expression vectors such as BLUESCRIPT (Stratagene), in which the sequence



S. M Schuster (1989) J. Biol. Chem 264:5503-5509); and the |ike. pGEX
vectors 5 (Pronega, Madison, Ws.) nay also be used to express foreign

pol ypept vi@82/1&85 fusion proteins with glutathione S-tranB€EUSERSEST). | n
general, such fusion proteins are soluble and can easily be purified from
| ysed cells by adsorption to gl utathione-agarose beads followed by el ution
in the presence of free glutathione. Proteins made in such systens may be
designed to include heparin, thrombin, or22l0 factor XA protease cl eavage
sites so that the cloned pon tide of int erest can be released fromthe
GST noi ety at eigoding IMRRYd g Sceanrenisdsd detoethiesyestor ia fambevitbf

vectors cont aj censhitutive or Clb| ters

factor, al cohg%autg)%e a%’g {he gﬁlga-fenﬂrulap%etbgnuse r@serquregél e\R%SIdSuse%e&hiusubel
et al. (suprapalattdsifisanbo tHzit Fhybrid428%in 1sMibd[lQ€§ ﬁNZVdEEHrs (t&SHedE; B 4nd I N
cases where plant expre55|on vectors are us expressi on _of sequences

encodi ng | MRRB1Mp Schwatgerl B8Nal; Boel. @’ﬁ?’ﬁe@ﬁ‘bﬁ%n@ﬁo& adriberbke. pEEXpgectors

pronot ers. ers
of CaMW $ray b(E,P usegpa g(rllféb%?wlln g{E&biﬁ%(gP;ég%Q%\n h%&%%ssgo%%gch i}%gg?&%gguence
from TW (Taksimt proteibb vQﬂIQ%Tl)taiﬁi\zﬁ@ S-trafisfefdde IGE). Al genabll \satly fugibant
pronoters such as the n@P ansubunlt of RUBI SCO or _heat shock pronoters nmay

be used (Cor B¥FINS @¢ gtlu ¢ ranppsitiboryriigd fipm lysgd el lBrbé{quF‘é‘Pth{n et al .
(1984) Scienc e obl .
Cell Differ. %17@%%1% 8éa Séﬁeggq%\‘ﬁdpﬁclté gsutlé%r%ﬁtth@kﬂr?ts é ogucede!S % a{}ﬁ?&r
cells by di reEtot@nB\madaansuchraystﬁns may hradd:smled-mamladeetiepalmnﬁfremblmm Such

techni ql@s ar ri bed in.a numnb neral |y vall bl e. reviews, (see,
for exanple, I%c?%ﬁ?g Agrolgpseygleaqugee pi esESO ﬁlg‘%ﬁéli WP’F‘?%';PE%W gt bt

Sci ence .and Teg&ied aem thd 8D mMeta awitli 1 |, New York N.Y.; pp. 191-196).
An insect systemnay also be used to express 1M RRP1 or | MRRPIb. For
exanpl e, in one suéh thy yeast) Seashaprapba cesbisiasy Bi manbﬂxcd)%accttprslqomwmmgl S
virus 35 (AcNP 8,128 vector s in

Spodopt er af r ug ;)QelFu&we 02 19%“%#6 PHHYE ﬁB@T FIBE‘? iarcvoafeglc Oé ‘%ﬁ% fed SCH
encodi ngs | MRRBkyMse 1d43RPFS: FaRiewe sMDAQMBED 2821 PGEpki0{d2E68ad et 2R3 (19979ned

into a non-essential region of the virus such as the pol yhedrin gene, and
pl aced under &#tads\EngrmalndS3Sil0Hé4Ari n promoter. Successful insertion of

ITVIRRPL or | NRRPM’ (\,’é','sés &h%?éj%laﬁthgxﬁggs%ﬁe@ J:torsg% © Jsgcf}c%ﬂevgxﬁggsic%r %‘%‘“Ce

r econbi nant

sequences encoding IMRRP1 or IMRRP1b may be driven by any of a number of
20 promoters. For example, viral promoters such as the 35S and 19S promoters of -
- CaMV may be used alone or in combination with the omega leader sequence from
TMV (Takamatsu, N. (1987) EMBO J. 6:307-311). Alternatively, plant promoters
such as the small subunit of RUBISCO or heat shock promoters may be used
(Coruzzi, G. et al. (1984) EMBO J. 3:1671-1680; Broglie, R. et al. (1984) Science
25 224:838-843; and Winter, J. et al. (1991) Results Probl. Cell Differ. 17:85-105).
These constructs can be introduced into plant cells by direct DNA transformation or
pathogen-mediated transfection. Such techniques are described in a number of
generally available reviews (see, for example, Hobbs, S. or Murry, L. E. in McGraw
30 Hill Yearbook of Science and Technology (1992) McGraw Hill, New York, N.Y.;
pp- 191-196).
An insect system may also be used to express IMRRP1 or IMRRP1b. For
example, in one such system, Autographa californica nuclear polyhedrosis virus
(AcNPV) is used as a vector to express foreign genes in Spodoptera frugiperda cells
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or in Trichoplusia larvae. The sequences encoding IMRRP1 or IMRRP1b may be



virus | acking coat protein. The reconbinant viruses may then be used to
infect, for 5 exanple, S. frugiperda cells or Trichoplusia larvae in which
| MRRP1 owOWRRBBH nay be expressed (Engel hard, E. K et BCT/US@WZS4)1 Proc.
Nat. Acad. Sci. 91:3224- 3227). In manmalian host cells, a nunber of

viral -based expression systens may be utilized. In cases where an
adenovirus is used as an expression vector, sequences 10 encoding | MRRP1
or IMRRPIb may be ligated into an adenovi23us transcription/ translation
conpl ex consisting of the late ?ronnter and tripartite |eader sequence

| nsertion in gonwshinde gerari-gsseritial gegigs of dlg ghuosugthas e polybgstisngensagnde

used to obtajn capa f ex ressin r
IVRRPL D in 1 5plac (ﬁp lolﬁﬁlef goléllﬂedé'm TO opeén éo cs 1rﬁseﬂ1€%ég%§ﬁ§%%fg
Natl. Acad. Sei ]MRRP3655r11 2688 thel pol Rk 8dhe maanﬁecandobtdanc@méb@ﬁfb%m such
as the Rous, sarcoma virus (RSV) enhancer, may be used to increase

expr essi on i nVifEnRENS Aodi Psoteiwe] The reapalingitvifuses may fhen bsi usAthfosinfess far so be

dt hi I\/RRPl
USe O Ul S AR LGIAR A A S B0 SAUH RS AR I
sequences. | nmaadesexphial @gelnnk E. dacadilng 9O VRRRL Nz, HdBREICH,91t32i4r

initiation codon, and upstream sequences are inserted into the appropriate
expression ve%%%?p-, no additional transcriptional or translational cont roI

signal s may be neegfgl anddRMEH Host LARsCAREROLNGE Girlakod LG SEAHRNG Unal s

25 a portion there I's inserted, exogenous translati
i ncl udi ng t hebe Wll@@ednilnh cases wheraiarleshomnisds medmsamedméssuﬁuvactmr sagnences he

initiati®n codon ,sh e i corr t.0 ensure
st ot o opebaM e e R By SRt S e S8, bt B P BRSO
initiation cogan$atiRYcoR®ISf cHRIHBY SrIh wt%m&&&ﬂﬂaﬂ@waﬁ te 1&HdeABuence. -

synthetic. The efficiency of expréssion may be enhanced by the inclusion of
enhancers whi bisetioe inppnopessanteal {Rirort B region of theviralegdnomesmeynbahised to s

d, such h b he | 1994
Resul - Probl U Tt apd bl 15 e SBPShaTIAS P /B RRLy Y

strain @y beimghhsERost QElld (Logakill. hhd Shenkyad ] e Frbe NEKPIAS S B10icshe
i nserted sequences or to process the expressed protein in the WD 02/ 16585

PCT/ US01/ 25853659 24n agdigpp.depnsegghioprenhansers, asdi 4sitbaRobh saspmesrug dR$¥ept i de

i ncl ude, but é‘ﬁ]ﬁﬁ p%&%}ehge% 15 eﬂ,‘ég%ﬁfﬂeé%l% %%fn?ﬁ@’%@tt calk:

gl ycosyl ati on, |p| ion
Post-transl at i onal Spmﬁeaﬁmagoﬂ\/rmgfalsc gV eko dbe' m@prt@"achwvm 18bret Bfficient

translation of sequences encoding IMRRP1 or IMRRP1b. Such signals include the

20
ATG initiation codon and adjacent sequences. In cases where sequences encoding

IMRRP1 or IMRRP1b, their initiation codon, and upstream sequences are inserted
into the appropriate expression vector, no additional transcriptional or translational
control signals may be needed. However, in cases where only a coding sequence, or
25 a portion thereof, is inserted, exogenous translational control signals including the
ATG imitiation codon should be provided. Furthermore, the initiation codon should
be in the correct reading frame to ensure translation of the entire insert. Exogenous
translational elements and initiation codons may be of various origins, both natural
30 and synthetic. The efficiency of expression may be enhanced by the inclusion of
enhancers which are appropriate for the particular cell system which is used, such as
those described in the literature (Scharf, D. et al. (1994) Results Probl. Cell Differ.
20:125-162).
35 In addition, a host cell strain may be chosen for its ability to modulate the

expression of the inserted sequences or to process the expressed protein in the



protein may al so be used to facilitate correct insertion, fol ding and/or
function. 5 Different host cells such as CHO HelLa, MK, HEK293, and W38,
whi ch haweo oxpesei fi c cel | ul ar machi nery and charact eri st i eCTVBSHIZ2383TS f Or
such post- translational activities, may be chosen to ensure the correct
nmodi fication and processing of the foreign protein. For long-term

hi gh-yi el d production of reconbinant proteins, stable 10 expression,is
preferred. For exanple, cell l|ines whichogtably express MRRP1 or | MRRPIDb
may be transformed using exgression vectors which may contain viral

ori gi ns of r egdsiredfasbionarfiicbmedifieaiions o theqolmeptide inslusleebeiwra pet Wmited

sel ect abl e rker ne on the.sane or on separ.at.e vect or ;. .| OW t he
i ntroduction f_?cﬁgga?%o%e%atr%?)fﬂ% K] sgl%%?y ziog,l ngl\ﬂgpd] Otr%até?n(jwh il((;irgal(ﬁn-’Za ays in
an enriched nedigiodef Pos-tdiLlationdlepDvbskiigedhich clehwgti V‘Frdm’i forml € thelr pose
of the selectable marker is to confer, resistance to selection, and its
presence al | opkstaiR anhalksedber veedvier {pciitate goprsctyisetions fldiag sand{aryfugstines s

the | ntr oduces; FGANINELSsTREA 3 80, GHANCRIICKS bR %326hd GARR! RhIRaGE! | ©

may be ‘p¥olifer at usSi hg t1ssue ture gues “appropriate

cell type. Anypedifitheseliofar Salackiben s tchmcteitid embdadishe rfecoueh post-
transfornmed cell Jines. These include, but are not limted ti%’ t he herpes
si npl ex vi r usTeRAHoRR activifier JBay \Wegrlagsen Np @isuegy the gorpegt waglification sad 32)

and adeni ne 2 ' erase (Lowy, I. et al. (1980) Cell
22:817-23) ge reoggsgmﬂ%}ﬁ{t%é;ﬁﬁéﬁg}éﬁgﬁn% oyed in tk- or aprt- cells,

respectivel y. Al soFoarbngsralohighejieldnpiddnctianc afr redosrbimant dproteassi sstallee can

be usedi@s the basis for selectjon; for e l e, dhfr i ch

resi stance toe%?ﬁﬁ%@'léﬁ?énﬁ& PéF3<alﬂPl_ee'fé§Hf;?es(Y%g)stﬁbrﬂgsmﬁ%ﬁwz&r Sci .
30 77:3567- 701N b WY 68 ta8RhSd hﬁ%g%&ﬁfé@ﬁoﬁ QebiBes ARicAARAY eQsthidesiral
neonycin and G 418 (Col bere-Garapin, F. et al (1981) J. Ml Biol.

150: 1- 14) ; andrigins ot repétationnhid/br coddgenonse sksresaee elepeantd end W Seleetabland

h hi i Ci I f i vel . Additi I
Ceraotanl e gobuhavhe bb R Bl Mt SRR ssld babuing e Rban G0

cell's tqsutil kgsord, Bei®d Iﬁa%' Be Rllgwed &f glohy Rk QPhadys iRfan Rhfithed Wbdis Befdid Hes

cells to utilize histinol in place of histidine (Hartman, S. C. and R C.
WO 02/ 16585 PaF wsEhe tgsalectiveanedipyl [Thg anrnese 88 themetretabamprkenisalg. cogfar,

85: 8047-51). l%%?s?nt | hcetiolfllS Gnd {Sts %-tf%ial?cleeallo%.r §th le%;&?%g? ga géﬁ%ﬁ%@gh&s

) Ahce Yo sc%l
with such nar ﬁers asS ahn ﬁocyanl n ucur onidase

and |iciferaseuapshillys sphst rakee ittteiutar igqudieedg Meddtayt udetks of stably
20 transformed cells may be proliferated using tissue culture techniques appropriate to
the cell type.

Any number of selection systems may be used to recover transformed cell
lines. These include, but are not limited to, the herpes simplex virus thymidine
kinase (Wigler, M. et al. (1977) Cell 11:223-32) and adenine

25 phosphoribosyltransferase (Lowy, 1. et al. (1980) Cell 22:817-23) genes which can
be employed in tk™ or aprt™ cells, respectively. Also, antimetabolite, antibiotic or
herbicide resistance can be used as the basis for selection; for example, dhfr which
confers resistance to methotrexate (Wigler, M. et al. (1980) Proc. Natl. Acad. Sci.

30 77:3567-70); npt, which confers resistance to the aminoglycosides, neomycin and
G-418 (Colbere-Garapin, F. et al (1981) J. Mol. Biol. 150:1-14); and als or pat,
which confer resistance to chlorsulfuron and phosphinotricin acetyltransferase,
respectively (Murry, supra). Additional selectable genes have been described, for
example, trpB, which allows cells to utilize indole in place of tryptophan, or hisd,

35
which allows cells to utilize histinol in place of histidine (Hartman, S. C. and R. C.



not only to identify transformants, but also to quantify the anount of
transient or 5 stable protein expression attributable to a specific vector
system (Wodess8C. A et al. (1995) Methods Mol. Biol. 5BCT/P$91123831.

Al t hough the presence/ absence of marker gene expression suggests that the
gene of interest is also present, its presence and expression nmay need to
be confirnmed. For exanple, if the sequence encoding IMRRP 1 or IMRRP | b is
10 inserted within a marker gene sequenceg.reconbi nant cells containing
sequences encoding-can be identified by the absence of nmarker gene
function? Al tBtuligianv@P§s) Brocnbiukie dcqe el B (4&-11]) adtently, tthe denviwistbla
sequence encodi ng | MRRP1 aor | | b. under the control of a sjngle.
pronoter. . ExPRESE ks ssinedmop %Wltﬁéﬁgh figass ?%%%Bﬁ@’émcné’ B ﬁh’ﬁ%ﬁoinﬁjﬁs%r
sel ection usugl{ ¥ hxﬂﬂtrﬂ%ts@%ﬁ??ﬁf RSFrAR A ithamk@and SHRIRRRACHERe WY -used

Al ternatively, host ce | contain the nucleic acid sequence” encodi ng

| MRRP 1 or | MrRPnly bo adedtifx prresfernagiRRButl also td NRRPLLY Bheragobet ofdeatsicht ed by a
20 variety of procedures known to.those of skill in the ar hese

or ocadur 5 | nERTIBETSB SRFESH AP HAD o oSSR MSRAT 5YS RARERGES: C- A ot

hybri di zati ong gr@spieiRUR MR BBs$8Y 20131 munoassay techni ques which

i ncl ude nmenbrane, solution, or chi based technol ogies for the detection
and/ or quanti fi cat Adthoegh theqireseoceddisenasrofpnaker geneTaxprassion snggsstsfthat the

pol ynucl eoti de_seqgpences, encodi ng | P1L or | VRRRlI b 25. can _be detected by
DA, DA or - DNRCTRNEE RBTERt S 0 oR 8T aipi TFIBAS 10 QOFRgomoPEEar CoBF i ons
or fragments ednfRRleMNUELERkLEER, 6N el iseghehdRBRdodg ITMRBEP D-.or INGRRRIE igci d
anplifiggtion based assays involve the use of oligonucleotides or

ol i goners basByeitas Wifhins 8 qonakek Seunscglpifg, ExQmRREN cellyyRMEPHINEOSEEERES 30

transfor mant s 6190%?}(311?[“%9%%4%@% b sneodi g, ot fQﬁﬁtfoMte tiveyy, ksed

herei'h "ol i gonuc goners” refeéer to a nuclerc aclid sequence
of at |east ahdwr dfentil Botplated antindsm iy Aseqieacd e6Coding [IMRRRie or
preferably abgut 15 to 30 nucleotides, and nore preferahly about 20-25
nucl eot i des, WHRERR 1bamderdthe sepfrolofa single progiatero ExpresFiopef th 9 4548

PCT/ US014£2585]. . g,lry:ﬂe . - S ' dgﬁfa%éﬁri g the
expressijtén of kspﬁ}é%ﬁ%ﬁlg\rﬁ %%%tl%g%lﬁ?gﬂl agérs ﬁf?%ﬁgﬁgf@g% non cegﬁal
anti bodi es speeiific for the proteins are known in the art. Exanples

i nclude enzyne-1linked i.munpsorbent say (.ELI SA),. .radipi nmunoassay. (Rl A),
and fl uor es%:/ ence ﬁ?tematl%, 1C1)ost cells Wh?c% c&ﬁta(m Ifhe nucleic a01d0 sequence encocYmg )

IMRRP1 or IMRRP1b and express IMRRP1 or IMRRP1b may be identified by a

variety of procedures known to those of skill in the art. These procedures include,
but are not limited to, DNA-DNA or DNA-RNA hybridizations and protein

20

bioassay or immunoassay techniques which include membrane, solution, or chip

based technologies for the detection and/or quantification of nucleic acid or protein.
The presence of polynucleotide sequences encoding IMRRP1 or IMRRP1b
25 can be detected by DNA-DNA or DNA-RNA hybridization or amplification using
probes or portions or fragments of polynucleotides encoding IMRRP1 or IMRRP1b.
Nucleic acid amplification based assays involve the use of oligonucleotides or
oligomers based on the sequences encoding IMRRP1 or IMRRP1b to detect
30 transformants containing DNA or RNA encoding IMRRP1 or IMRRP1b. As used
herein “oligonucleotides” or “oligomers” refer to a nucleic acid sequence of at least
about 10 nucleotides and as many as about 60 nucleotides, preferably about 15 to 30
nucleotides, and more preferably about 20-25 nucleotides, which can be used as a

robe or amplimer.
35 p p



5 activated cell sorting (FAGS). A two-site, nonocl onal - based i mmunoassay
utilizing nonoclonal antibodies reactive to two non-interfering epitopes
on | MRRPWOD2/145BRRPI b i s preferred, but a conpetitive bi nBCTVgS@L$831 may be
enpl oyed. These and other assays are descri bed, anong other places, in
Hanpton, R et al. (1990; Serological Methods, a Laboratory Manual, APS
Press, St Paul, Mnn.) and 10 Maddox, D. E et al. (1983; J. Exp. Med.
158: 1211-1216). A wide variety of |abel spgnd conjugation techni ques are
known by those skilled in the art and may be used in various nucleic acid
and am no aci d assAysarictyveefnprotenolyp fard detieeting ahé| mdasuyibg i i zapresaioor ofPCR

bes for d ' 15 r.el at | | .eot.i d di
PARRor or 1 nARBET e DR Gittin iffepgShelnal 8t FMEHERH ATBafRE Rl g o
PCR anplifi CafoirofheU?:irdl&nﬁ habehedn nclieot irfle. ExdhipBdsnabdlv® enziheliskeuiences

encoding I MRRP1 or IMRRPlI b, or any portions thereof may be cloned into a
vector for thipuessodenomnssty o prdpism@Gepsayy dRIoL s a8¢ eflRerewenes t he
art, are comerci all y..avai | a may, b ) ' i .
robee. 1 vi troBg SR REs Coh ey R nPate SR Bared N kSR,
T3, or SP6 anghohédieh hnfibediedtredtive t&Nwwe npii-daederns epitapeb conCc VRRFedr

using a variety of commercially available kits (Pharmacia & Upjohn

(Kal amazoo, MRRP)b ippsiererd. biveaicemnetiine, hindias @ssyygnapbe cholavedi 18659, |
(d evel and, i j 4rap : | s, i y be
used, ihcludgg¥gélgﬁ%%ﬁﬁgééﬁggéﬁﬁﬁh§§@§$Pﬁg%ggﬁéﬁﬁPq%ﬂgﬁgﬁhﬁiﬁggbg%P??or
chronogeni c agevigicas Methbdasa Kibbgiroat dfanuahf ABSoPsss,i BthiPbulf dvisin.)maghet i c
particleg, and the |ike. t cells transfar wi th nucl eoti de sequences
encodi ng IIVINﬁﬁ@”b;XE%GtHRéﬁﬁﬁb}#%?J%@i8égﬂ§§gdzé er conditions suitable
for the expressionaafthe (&R SF Yatls &Pfc%@ée&gioﬂ tfeé}ggaé&e%ure GHbIH"E, thbBe

protein produced by a reconbl nant ce e sec ed or contai'ned
i ntracel | ul ar bkillete pethdi ary anh ntalyebeswsgd ém ceriousdiumieic tahid andcampino wsisldassags. wi | |

contai i 1o poPAER eGP R et Bubie Mo PR TP hARET Al ot EIEE? gned

to cont gsn Si gdhabd %gkj?ﬂﬁ@léoﬂ@s%cgdiﬁgmmr 8t MOIRKAf 16! MEREP oligolabM@g,
02/ 16585 PCT/ US01/ 2585 -27 EVIRRPI b t hrough a prokaryotic or eukaryotic

cel | nmenbr anenick twanslation.o shi-tebeling oo RER Lanpldivstiomyusing & dlebrled npelieetide.

sequences encqdi ng..l 1 or IVIRRPI b .t0 of i ence ing a

pol ypept i de d fn%tw?ply,c ﬁ‘lev\ﬁs?quepcéeéi T:rfctoging H\Qﬂﬂlff or c]!l@ﬂﬁﬁq%, 0 an%fn%&%ong
thereof may be cloned into a vector for the production of an mRNA probe. Such

20 vectors are known in the art, are commercially available, and may be used to
synthesize RNA probes in vitro by addition of an appropriate RNA polymerase such
as T7, T3, or SP6 and labeled nucleotides. These procedures may be conducted
using a variety of commercially available kits (Pharmacia & Upjohn, (Kalamazoo,
Mich.); Promega (Madison Wis.); and U.S. Biochemical Corp., (Cleveland, Ohio)).

25 Suitable reporter molecules or labels, which may be used, include radionuclides,

enzymes, fluorescent, chemiluminescent, or chromogenic agents as well as

substrates, cofactors, inhibitors, magnetic particles, and the like.
Host cells transformed with nucleotide sequences encoding IMRRP1 or

30 IMRRP1b may be cultured under conditions suitable for the expression and

recovery of the protein from cell culture. The protein produced by a recombinént'

cell may be secreted or contained intracellularly depending on the sequence and/or
the vector used. As will be understood by those of skill in the art, expression
vectors containing polynucleotides which encode IMRRP1 or IMRRP1b may be

35
designed to contain signal sequences which direct secretion of IMRRP1 or



purification of soluble proteins. Such purification facilitating domains
include, but 5 are not limted to, netal chelating peptides such as

hi sti di navoopypisephan nodul es that allow purification on Panbilisgad
metals, protein A donmains that allow purification on imobilized

i mmunogl obulin, and the domain utilized in the FLAGS extension/affinity
purification system (I nmunex Corp., Seattle, Wash.). The inclusion of

cl eavabl e i nker sequences such as those gpecific for Factor XA or 10
ent er oki nase (Invitrogen, San Diego, Calif.) between the purification
domai n afid | MRRRP1D throughRRRokiryotiy obeukasgdict wllf membiahat ©therried¢dnglzinammn.

One such expression. vector proyides, for expression of fusi rotein

cont ai ni ng | MRAISIUGHOTSVRAP|BS us_aﬁaoaomwe?@eaépwﬁ%mle%mmw

resi dues pr ecsﬁgue&i@e tREREOhEL R ap é&yﬁ%ﬁﬁéohbﬂﬁﬁﬁ_&hi%ﬁywﬁ $ickRateThe
I i catlon on I MAC

hi stidine residues facilitate puri (immobi l'ized nmetal ion
affinity chrompatifigatamhof)sobblaptgind eSudhrpuPdication fatilgating dom¢in9drudey but.

Exp. Purif. 3:263-281 ile the enterokinase cleayage. site ovi des.a
means o5 pur 1S Rrigirdisie B Ehdi BRI SHTre bRarB i BIORES CTE hi oh
contain 20 fughRnRfvPtRiitRatich ROHhABHilEd Kh&hls, pkbteih. ACHoRkhins 9Bdi bR Cel |
Biol. 12:441-453). In addition to reconbi nant production, fragnents of

| MRRP1 or || ViyREfEaionmay ivempbidided dombypogiobelin, pedttheledosyaim hugized ugi Hg

e T

or by automat iR inAusienet Eﬁa\%mmﬂ&ﬁquéﬁcéé%u&fvﬁ@ eeslspedfiicf for FeotanKAeor
usi ng Agpl i ed Biosystens 431A Peptide Synthesizer (Perkin El ner).  Various
fragments of Ienigredmmesedinviggem Hae Dt Chidnibevesp by mumdisptianydomaipagngk el y

and conbi ned j ' Bpg§ r-0gy f le 30
Chem cal and m%ﬁggmmﬁ% exlllstset(a ggaf%cgﬁté%lmfﬁé# %ﬁe)ﬁ%&%e
human i m dazolvieater pestijes dor ekipseskiodad ai fasiGNprdteih lcofanling IMRRE) ,or TVRTE2D
(2000). Furthernore, INIRRP1 and I MRRPI b are expressed in _brain, bone

marrow, hear t,a0d@ gaelgic aqidencoding § hsjiding reyducs pregedng & thigredaxin oF At i ne,
spi nal rd, ) i N7 i .0 2

25500l ati5d vi th At E HeTpac TP KR H S Taci R R R IO O TUBAC,
stinul ati on of(irhinobiligedindtacion affimity chuosatemapinyg as atedcri®d0ia/ B@5B5 J et al.

P U0 2585052t UL S AN elesge, esvell B ey
of the action f,QliNanrdyRG e RPISIOR protés P @IskGssRInesRRS ok ihich X BAARITE,
neur odegenerative di sorders such as Al zheiner's
20 fusion proteins is provided in Kroll, D. J. et al. 993; DNA Cell Biol. 12:441-453).
In addition to recombinant production, fragments of IMRRP1 or IMRRP1b
may be produced by direct peptide synthesis using solid-phase techniques (Merrifiel
J. (1963) J. Am. Chem. Soc. 85:2149-2154). Protein synthesis may be performed
using manual techniques or by automation. Automated synthesis may be achieved, .
25 for example, using Applied Biosystems 431A Peptide Synthesizer (Perkin Elmer).
Various fragments of IMRRP1 or IMRRP1b can be chemically synthesized
separately and combined using chemical methods to produce the full length
molecule
30 Chemical and structural homology exists among IMRRP1 or IMRRP1b and
the human imidazoline receptor disclosed in DNA Cell Biol. 19 (6), 319-329 (2000).
Furthermore, IMRRP1 and IMRRP1b are expressed in brain, bone marrow, heart,
kidney, liver, lung, lymph node, placenta, small intestine, spinal cord, spleen testis,
35 and thymus tissues, many of which are associated with the regulation of blood

pressure, induction of feeding, stimulation of firing of locus coeruleus neurons, and



di sease, opiate addiction, nonoam ne turnover and therefore nociception,
ageing, 5 nood and stroke, salivary disorders and devel opnental disorders.

| MRRP1 amvdo 0/MRSRPI b t herefore play an inportant role in PEVUEHIZE8S1

physi ol ogy. I n another enbodi nent a vector capable of expressing | MRRP1 or

| MRRPI b, or a fragnment or derivative thereof, may al so be adm nistered to a
subject to treat or prevent a physical or psychol ogical disorder, including
those 10 |isted above. In another enbodigent, agonists or antagonists of

| MRRP1 or IMRRPIb nay be administered to a subject to treat or prevent a
di sorderS assamndbiich of fdsulinnyleaseeas otetigasctie indmetioni ahthe angredsisorodeglml

i ncl udi ng depression. .| n one .aspect, .15 anti bodi es i are ecific for

| MRRP1 or | i %_ynﬁ’;}dlﬁep{?é"éﬂ_ E‘%FF@@PV 88 t_bﬁ acéi’r?fla\é\lg rfﬁgi‘a,' oa_rdsrgr}?&f’l?t%stl y as

a targeting ofydildiy eﬁem@m&&rm’ﬁ%d&%&ﬂ@mﬁle RRATBERN dsCRLhERRAE T O
MRRP 1 or | ['b. |

cells or tissue which express _ n anot her enbodi nent, a
vect or expr esdiseage,t drmate cavidictiopntr@nyamine dninosenaml tikgecforsquencptiof, ageag,

| | eoti d i ng, | MRRPL _or. | NRRPI b i ni st bj ect
Do ¥ reats or pRevbapdsidkeombumatsotnsg farponmro grir WorkTaile’ and
di sorders i nChURRPIHL YRREBRSHIN an Ipciat RS irABadiaBNbh@idIes). OF  expressi ng

the conplenentary or antisense sequence of the pol yhucl eotide encodi ng
| Nl RRP1 or | MRRPI bImeapothsr aBbedivieni st eceldr t@pablgubf{ epprassing r BARREL @hny -

oot cal D4} d disorders i ot ) . th
o obeon o RAEECBF o BReha o Reder P huhETmr Lo hpipgeL e v
t herapeuti c psj&@i s, traafloagRevet 9, phydithl bo s psholageniddosderaichRins ehose

sequencgg or vectors described above may be 30 admi nistered in conbination
with ot her appsteppbitte t herapeutic agents. Sel ection of the appropriate

agents for use in GRURIAAL LARASHEMNOMEY QoS oPRARR L & MIRREYHSKI ||

in the art, accordin 0 conventi o armaceut1 cal principles

conbi nat i on ofmat beradpenitierzdagarsubjentaly taat orsyraedng iasiisocddr lagsocmtedf Wit tnankie
treatnment or 35 prevention. of the various disqrders described above. Using
this approachPcWpeeHal aapdiiong e UsiRrBswe) deprsgpion, e I Qe gSnechi eve

t her ap.(alf% Ic eglfltgﬁ)ﬂ@é WhiER ateOYRLi AHISAORRROE of @ thay bOUSed GiRQHG 8GNt he
potential for adverse side effects. Agonists and antagoni sts or inhibitors
of | MRRPI or biERRRY, mryindeectlyr asluc éatgetsigngr nietiMenys mebhanfsnarfer daemging by
known in the %flatlrinaggliticgf(gg%‘g’lc & ceﬁls or t?s%ue which express IMRRP1 or IMRRP1b.

In another embodiment, a vector expressing the complementary or antisense
20 sequence of the polynucleotide encoding IMRRP1 or IMRRP1b may be

administered to a subject to treat or prevent a disorder associated many neurological
conditions and disorders including depression.
In another embodiment a vector expressing the complementary or antisense
sequence of the polynucleotide encoding IMRRP1 or IMRRP1b may be
25 administered to a subject to treat or many neurological conditions and disorders
including depression associated with expression of IMRRP1 or IMRRP1b.

In other embodiments, any of the therapeutic proteins, antagonists,
antibodies, agonists, antisense sequences or vectors described above may be
30 administered in combination with other appropriate therapeutic agents. Selection of

the appropriate agents for use in combination therapy may be made by one of
ordinary skill in the art, according to conventional pharmaceutical principles. The
combination of therapeutic agents may act synergistically to effect the treatment or

35 prevention of the various disorders described above. Using this approach, one may



5 receptors may be expressed in manmalian cells and conpounds can be
screened for activity. In addition, purified MRRP1 or I MRRPI b may be used
t o produceo oantsehodi es or to screen libraries of pharnmacepCTwad/Agants to
identify those which specifically bind IMRRP1 or | MRRPI b. Anti bodies
specific for I MRRP1 or | MRRP1b may be generated using 10 nethods that are
well known in the art. Such antibodies may include, but are not I|imted
to, polyclonal, nonoclonal, chineric, singl.e chain, Fab fragnments, and
fragnents produced by a Fab expression library. Neutralizing antibodies,
(i.e., those bavablehtoi adhidiet tlﬂfapemtid offraty ovilh rveeredpegdisadf yachr &feat, rtbds f or

t herapeutic u 15 For the uctiaqn 0_15 ant i bodi es, various hosts

i ncl udi ng goa’{e(éumpégkﬁﬁoéen“raéf adversggde s, and others, may be inmmunized

by ‘injection wth gp,38 afnﬁa&ﬁ%b&us@sf or %}h&%}@mfl WERRP1 |YRRRRP IS by D
whi ch has i mmunogeni'c properties. Depending on the host species, various

adj uvant s rraypﬂoéuccsleﬁirtgmbﬁhodewhmhsz gemmhl@rllmgwuah theeaxpoFrﬂeaxalﬁpbhcb)djsilvant s

i nclude, but are not limted to nt .R700

Vot anajs | ncipEsany B fpressghinyanmalinn R “gopebelsdhh b8 SHee o
hydroxi de, angetRuyf age aé&&hbﬂe St AAREEP 1S UE MVARP Ty £ 9&! hé’t'dnto Blodueai ¢
pol yol s, pol yani ons, peptid oi |l enul sions, keyhole henocyani n,

and dinit roph@ﬁ&OdleArertg samendémarses@adlaimamﬁaﬂ@gem@o (1@<mfy thase wigch
Cal mette Cuerijn n ) arvumm are especially preferable.
It is pref errg’(f)c{ff?gﬁy @%@g@bﬁ W&ﬁents or oligopeptides used to
induce antibodi esAkfibddid BRRtiflc @br IMWRERP of IMIRE1 B MTbe QedératbdS @lHgNCe
consistigg of at least five am no acids, and nmore preferab g{ at |east 10

ani no aci ds. Methods fhai grawed apwpdp|the @lﬁatswhéytlh@@es wayincdude, bat aegwit i on
of the am no ﬁﬁﬁt@dsts%%g%n%f ﬁl&?od&l%ﬁ“ @heﬂé%lﬁg B Hb%agménﬁo%&" n

the entire amno acid uence y deceurri nmol ecul e.

The pepti des, ﬁ‘hgxagﬁeptcﬁiuwdl@yag‘ﬁme}mreséﬁm lfmgtry cNﬁmahza&g antﬁjoﬂ@be@ epiiogpe or
anti genic det ermnant . or nultiple_epitopes rt 35 stretches of | MRRP1 or
| MRRPI b ani no“&Ghdahipidliper fogaaipyate rspraally HF?eé’i’?St Heherps s 58555

PCT/ USO# 25851 -3 mp{h% thﬁHﬁ Br 166%¥é§041£1&u‘s FEB&E ﬁ?:‘?&ﬂ?ﬁ%g%‘elt@ riiftsanid, ody
onal anti bodi

produced” agai nst t imeric nolecule.” Monoc 8s to 1 MRRPI or
1VMRRPI b may bﬁ’llq:ﬁ‘, dapmlansj andiotigergnyay hemhmingeed b igéctionovitldesarfyofragohent or

oroducti on o Rgoady RSl B AAUSIS,, Sy el L nes n, culbure
: Depending on the host species, various adjuvants may be used to increase
20 immunological response. Such adjuvants include, but are not limited to, Ribi
adjuvant R700 (Ribi, Hamilton, Montana), incomplete Freund’s adjuvant, mineral
gels such as aluminum hydroxide, and surface active substances such as
lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, keyhole limpet
hemocyanin, and dinitrophenol. Among adjuvants used in humans, BCG (bacillus
25 Calmette Guérin) and Corynebacterium parvumn are especially preferable.

It is preferred that the peptides, fragments, or oligopeptides used to induce
antibodies to IMRRP1 or IMRRP1b have an amino acid sequence consisting of at
least five amino acids, and more preferably at least 10 amino acids. It is also
30 preferable that they are identical to a portion of the amino acid sequence of the

natural protein, and they may contain the entire amino acid sequence of a small,
naturally occurring molecule. The peptides, fragments or oligopeptides may
comprise a single epitope or antigenic determinant or multiple epitopes. Short

35 stretches of IMRRP1 or IMRRP1b amino acids may be fused with those of another



the human B-cell hybridoma technique, and the EBV-hybridoma technique
(Kohler, G et al. (1975) Nature 256:495-497; Kozbor, D. et al. (1985) J.
| munol . weotioadss 81: 31-42, Cote, R J. et al. (1983) ProerCT/Nstl258Acad.
Sci. 80:2026-2030; Cole, S. P. et al. (1984) Mdl. Cell Biol. 62:109-120).
10 In addition, techniques devel oped for the production of "chineric

anti bodies,” the splicing of nouse anti body genes to human anti body genes
to obtain a nolecule with appropriate aggigen specificity and bi ol ogi cal
activity can be wused (Mrrison, S. L. et al. (1984) Proc. Natl. Acad. Sci.
81: 6851-%855; prdkitheudens keghdie BapedtheatocydrfifSxy Methode Baduc6d4gsdBt thkakeda,
S. et al. (1985 Natuie 14: 452- 454). Alternatively, techni ques descri bed
for the prodddPeH° BP'€PRgl e chain antibodi es may be adapted, using

met hods known in t : RYORPd: INRRP - i 4 gl e
chai n anti bodi es. ItAl%?l l%%%eidtgguﬁvgc?%q?gll\dat ed %rpeci fi %‘?/tﬁggb%g&gagéd;?&nl grtﬁignct

i di ot ypi ¢ contpdsiiqueowhichepyrovidesyfonéhapedutijorc bbimiboly idlequdesf o contamdesm

conbi natori al i nogl qbulin libraries (Burt . R 991), Proc.. Natl.
hond. S wsilinragr ettt Fhsssdndide Byl ¢ obP et Gl et tBgorhdtanhg s
vivo product i@p niah Becell HymRiaeaMitEcHRRRE! A1d BB BBV Rybridon@eRtiiqieGURkrnant

i munogl obulin libraries or 25 panels of highly specific binding reagents
as di scl osed @Gnettahe(1P7)eVarura 256:433-437d iKozpor, gl capl. (198339 Inprgw!. Methpds Acad.

Fr agmont s whi T Eatn el Spbct o Bidrag Tt dBedfen SRR AP0 Shierbrber o

may al so be gam@lrgaggaqMﬁpCez@Bwrp&,gﬂogsm,fragrrents i ncl ude, but are not
limtedygo, the F(ab")2 fragments which can be produced by pegsi n.di gestion

of the antibody ml edditonanigchmaugsanlerelapsfentos s FrodEHOBeOhefBIBER by

duci th P S f b s ; : j :
Fab. oxpr essi o iiesy i GHORE o pob e aliiity) b WTRAR, aft Sl IEhi 8 Y
i qeﬂt [ 1;1 i cgt i pdsbtgih armal_e?nhle wath %ﬁﬁﬂ@%ﬁ%@ﬁ@ﬁecﬁ}ﬁmﬁﬂlg gﬁgﬂB@iﬁ_ﬁl actigity fS:angaszrs gt s
th the desired specificgit use . e : cience : -
1281) . Var | ouseriioRStess Sy b et (B8SUguact e sErideSiin 4 T ot Neyoereet

antibodygs hayiNGs LNR1GEH N SPRCAdA G, YakDUTRY QL1 PTSSPORS 10,452,
conpetitfve binding or 57i mmunoradi ometric assays using éither polyclonal
or nonocl onal 43t i dtbrnestival yt, heelstiquussi ddsedbssipdai the ipradestion efwehglekedlamm i n
the art. Suc haﬂt%&?%&sai%sad%gt%h,cuasgrlgy methods known in the art, to produce IMRRP1- or ..
IMRRP1b-specific single chain antibodies. Antibodies with related specificity, but

of distinct idiotypic composition, may be generated by chain shuffling from random

2 combinatorial immunoglobulin libraries (Burton D. R. (1991) Proc. Natl. Acad. Sci.
88:11120-3).
Antibodies may also be produced by inducing in vivo production in the
lymphocyte population or by screening recombinant immunoglobulin libraries or
25

panels of highly specific binding reagents as disclosed in the literature (Orlandi, R.
et al. (1989) Proc. Natl. Acad. Sci. 86:3833-3837; Winter, G. et al. (1991) Nature
349:293-299).

Antibody fragments which contain specific binding sites for IMRRP1 or
30 IMRRP1b may also be generated. For example, such fragments include, but are not
limited to, the F(ab")2 fragments which can be produced by pepsin digestion of the
antibody molecule and the Fab fragments which can be generated by reducing the
disulfide bridges of the F(ab")2 fragments. Alternatively, Fab expression libraries

may be constructed to allow rapid and easy identification of monoclonal Fab

35



i nvol ve the neasurenent of conplex formation between I MRRP1 or | MRRPI b and
their specific antibody. A two-site, nonoclonal -based i munoassay utilizing
nonocl onayo anésBodi es reactive to two non-interfering | MRRPI/USOT/ASRARPI b 10
epitopes is preferred, but a conpetitive binding assay nmay al so be enpl oyed
(Maddox, supra). In another enbodi nent of the invention, the

pol ynucl eoti des encoding |IMRRPI or IMRRPI b or any fragnent thereof or

anti sense nol ecul es, nmay be used 15 for3fherapeutic. purposes. In one
aspect, antisense to the pol ynucleotide encoding I VMRRP1 or I MRRPIb may be
used in it uafragments withtihe desived vprsificitydTiesi Wabl et 2lo(198Pb8riendee254.1275-
transcription Qfsthe nmRNA. In particular, cells may be transfornmed with
sequences co éhentary to pol ynucl eoti des encoding | MRRP1 or I MRRPI b. 20

Thus, antisense noVggilsehiniiaiodsiyd el be u¥ed ubakerebdRRR3 i@éntifl \dnBBEdibs
activity, or to achieve regulation of gene function. Such technology is

wel | known i nhaving dhet desitgd Spseifisdy.or Nameioys msetogpls ferepmpstitive pgeling or

control 5 egi o Bt ERLRARE AEAT Rt Bty aeR? OF plBRRpAl BuRBUIIA

vectors deri vetablislosd spetifivitids ute vellaldenav i the, arhe Spels immuveseaysi tapicylly uses,
or fromvarious bacterial plasm_.ds may be used for deliver

I y of nuc] gaﬂtl]i de
sequences to BNelve theyeayrangd el cempley domratiop betyrsg IMRRIGhor RERREYR avhi ch

are well kn .t S 4. edy iq,.t 06,48 gt t (464
r econbi nant 8@%¥0 §£€§igﬁ§§%lMﬁﬁ}1%?6?%%gﬁ%ﬁﬁﬁggﬁgggnggédﬁFggﬁioh%?%%%ntary
to the pol ynumbeationhé samibotliee gecteos tcenwodhomintéRRRE GVIRRVRRBr IMHREBE

techni ques are .descr.i bed. both in Sanbragk . et .al. (supra) .and in subel et
al. (supra). CRIPBES dhoEefPRE™D! WP DR s Ry ne et cpploye
transform ng ?ﬂm§@X0§bhﬁpr tissue with expression vectors which express.
high | evels of a polynucieotide or fragnent thereof which encodes | VRRP1
or I MRRPI b. ‘Such cbnstethet smbedinnt Wb 0R/ il858501RCHe USdynEd@hitles -e@Rodingd t o

introd t t ti int = i

the absence o IRRELGF MRS Pt 5o¢ MBSt PEGeh oy b rere ey uBnore BET

transcrihe RN thathSamike ?@%%.I fIﬁBﬁé’ adpeRt, dinfisdtse do e FAIYREARAMIS dhdedigases.
as or

Transi ent expression na a nmonth or nore with a non-replicating

vector and evBiRRB1|ay o mapbsprseditesifuaipng it Whishdl wanldibe daswablgrie of

the vector syat ey /5. ARSI HERRRA. RYUHGRY 08 Ry BeBGSERIESRIEN can
y

sequences complementary to polynucleotides encoding IMRRP1 or IMRRPI1b.
20 Thus, antisense molecules may be used to modulate IMRRP1 or IMRRP1D activity,
or to achieve regulation of gene function. Such technology is well known in the art,
and sense or antisense oligomers or larger fragments, can be designed from various
locations along the coding or control regions of sequences encoding IMRRP1 or
IMRRP1b.
25 Expression vectors derived from retroviruses, adenovirus, herpes or vaccinia
viruses, or from various bacterial plasmids may be used for delivery of nucleotide
sequences to the targeted organ, tissue or cell population. Methods which are well
known to those skilled in the art can be used to construct recombinant vectors which
30 will express antisense molecules complementary to the polynucleotides of the genes
encoding IMRRP1 or IMRRP1b. These techniques are described both in Sambrook
et al. (supra) and in Ausubel et al. (supra).
Genes encoding IMRRP1 or IMRRP1b can be turned off by transforming a
cell or tissue with expression vectors which express high levels of a polynucleotide

or fragment thereof which encodes IMRRP1 or IMRRP1b. Such constructs may be
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designing anti sense nol ecul es, DNA, RNA, or PNA to the control regions of
the genes encoding IMRRPI or IMRRPI b, i.e., the pronoters, enhancers, and
i ntrons. wabh¥/gssucl eoti des derived fromthe transcripti onPCHUSIIZSBEIN Site,
e.g., between 10 positions -10 and +10 fromthe start site, are preferred.
Simlarly, inhibition can be achieved wusing "triple helix" base-pairing
nmet hodol ogy. Triple helix pairing is useful because it causes inhibition
of the ability of the double- helix to open sufficiently for 15 the binding
of polyngrases, transcription factors, or regulatory nol ecul es. Recent

t her apeut i c adedrie dstrediics gnirppghatable prpseraatipasn sagisaesshiat p sell-h&ven in
literature ( , . . (199 ’ e . and B, . L .
Mol ecul ar and %nz%l’r)ﬁ?]lnocle Edgfl lg{eg%rlglf))?dé%htgé ﬂl\l%‘t Ej‘#’gl %ﬁfﬂl%lss |yn(g0 e thr_ %é%o,
N.Y). The ant Rsenseolsaller uhdb they a)'disabled be dldsgoas Hueldaseack Tramnmk at i on
of nRNA by preventing the transcript from binding to ribosonmes. Ri bozynes,
enzymati ¢ RNASHEBPSION B3y laghforp gpomila of geerer it atnanyenli¢aiiag veplor japd even

cl eavage of R T L. SH i i equence-
poot 110Shybr At TR B AR oo B e e o ar get
RNA, 25 fol | owed bpsancdivned abbyel nmdificadvagef géncasiprasiontvaabenabraibhed biged
i ncl ude engineered hanﬂerheaﬂ%nntif

i b | | h
speci fical |y STREMRE PRIERIR 1) ‘élﬁéll%{é[ &%ﬁ%ﬂ‘gfcﬁéf ;Qu 'F@_S‘E;nggi/ééggr&f(’f the
sequences encgéheggméé\dﬁﬁg TUR&P] dMRERRD B, i%q_tf%é’?lfdg{n?tgrsf g%%@glgeagﬂd%&&%e

sites within any potentTal RNA target are ini i by “scanni ng
t he target noDégohweldadides i deorvpdrefroine theadensdiription whiiglon sob,ude..t between

foll owi #g sequences: GUA, GUU, and GUC. Once identified, short RNA
sequences of BEYWHEEn 15 and 20 ribonucl eotides corresponding to the 35

regi on of the._foai@et1 (086 6O Bhaisib e pReetéEaViRdRIY IBivTRYY B Wy alhuated for
secondary structural features which may render the ol i gonucl eotide

i noper abl e. TREng\OtOPle18E85 POF/E80E 2BESMologys  Tinle disliki pairing isausdfidat e

wth comt emeRtary s et By ol 68 Shith, BF FECRYRlesilY « oSS,

Antisengs nol grWigdingtd pol e idEeStraiscliftton AR, iod RegtoBemBlceiles.e®ebdntany
5 method known in the art for the synthesis of nucleic acid nolecul es.

These i'ncl udetherapehis advaacesoisinghisiplexaPNA Baviethees idgscagedin Heriteratee (des such

as solid phasg E. et al. (1994) In: Huber, B. E. and B. L. Carr, Molecular and Immunologic

Approaches, Futura Publishing Co., Mt. Kisco, N.Y). The antisense molecules may

20" also be designed to block translation of mRNA by preventing the transcript from
binding to ribosomes.

Ribozymes, enzymatic RNA molecules, may also be used to catalyze the
specific cleavage of RNA. The mechanism of ribozyme action involves sequence-
specific hybridization of the ribozyme molecule to complementary target RNA,

25 followed by endonucleolytic cleavage. Examples which may be used include

engineered hammerhead motif ribozyme molecules that can specifically and

efficiently catalyze endonucleolytic cleavage of sequences encoding IMRRP1 or

IMRRP1b.

30 Specific ribozyme cleavage sites within any potential RNA target are
initially identified by scanning the target molecule for ribozyme cleavage sites
which include the following sequences: GUA, GUU, and GUC. Once identified,
short RNA sequences of between 15 and 20 ribonucleotides corresponding to the
region of the target gene containing the cleavage site may be evaluated for

35
secondary structural features which may render the oligonucleotide inoperable. The



phosphoram dite chem cal synthesis. Alternatively, RNA nolecules may be
generated by in vitro and in vivo transcription of DNA sequences encodi ng

| MRRPI  ovODNMRRBY b. Such DNA sequences nay be incorporat eBCT/OB@/288W de
variety of 10 vectors with suitable RNA polynerase pronoters such as T7 or
SP6. Alternatively, these cDNA constructs that synthesize antisense RNA
constitutively or inducibly can be introduced into cell lines, cells, or
ti ssues. RNA nol ecul es nmay be nodified tg3i-ncrease intracellular stability
and half- 15 life, Possible nodifications include, but are not limted to,
t he additi on ®fitabiligniof rgndidaiguiersstssmay aldvebs evalnated rby3tesidngl gcastsibility to

nol ecul e or t e .of osphorot hioate or .2'. 0O nethyl. rather than,.
phosphodi est eﬁ}goél Lea%alhﬁ a‘gléh% C&ﬁnp Le nenkaﬁ% 1§8’&‘b°$?%’é1d8? Upiie nbr?(‘ilflggfﬁeepm%ﬂl%n
concept is infesawnt in the production of PNAs and can be extended 20 in all
of these nol ecules by the inclusion of nontraditional bases such as

i nosi ne, queosi neAngsseipslaciss Aed ribezypeas|of de inrention mayhks propared bypRy | and
simlarly nodjf]j i i i . i ym ne,.

ar i ne St oner S8 kpbRRTR e BFUE Bmuiets 1o AT R uled ThAEBEe
Many. et hods feolinigudsr detuchagicdity t @mshesizing @dilgbsudddotides SUEE & ol apasd| e
and 25 equally suitable for use in vivo, in vitro, and ex vivo. For_ ex

vi vo' t her apy, PResehggpaudiipy chepical, sypfhesdied Adicenativeln dufs molgealest mgh bhe

patient and c : 0l r i hat
Came pat | ont BeuaepPLOARE A P B GO N R L B VI

Del i very by toaBldR&FtlbonSwhdDBA bdqpeserenadynpe dtdompugatat ynto 30wikde earteitewéd
usi ng mgdhods whi ch.are.wel | 0 in the art. Any of the_t herapeutic

met hods descr Y‘T?_é?fs %@\r‘é“%@ﬁ QEX mﬁf‘?eéﬁﬁetpéogﬁﬁfrs %ﬁjaé&g I PP e ettt EYh
therapy, inclgdiepNOCoRKABR! Bat SRR BHEMARNIQIdnstitb@ ety of FcitIPr Ses,
rabbits, nonkeys, and nost preferably, humans. An additional” enbodi ment of

t he i'nventi oncanddeintreduasdtitiie cald ines, selisapi dssues. a 35 phar maceut i cal

conposition, in cogjunction. with .a phar eutically a tabl.e WD.02/ 16585
PCTI USDL/ 25651 - 3a A Bpeales ety B g i iy ﬁgﬁg’f‘ﬁgreg%éﬁ?fnéﬁ“éﬁssed
above. $ych phay Mezebld ©akifice@iRanlhdd) bat BRYnot MnGiedtto Ohe bMRREA 00 HadilVRRP! b,
antibodies to IMRRPL or |IMRRPlI b, mnetics, ggonl sts, antagonists, or

i nhi bitors of saauerdRRRf therS' AMRRPR(ends ThHiheqoleete pr Bresisrey Pbesphareiiipaie or ed
alone or in C?”Hﬂét%??&ﬁ%ﬁlﬁag;p}ggﬁgégﬁ%%ﬁassg Rﬁk{}%i%sn%gﬁ@}{ the BikoB8e of the

stabilizing conpoun ere
molecule. This concept is inherent in the production of PNAs and can be extended

in all of these molecules by the inclusion of nontraditional bases such as inosine,

2 queosine, and wybutosine, as well as acetyl-, methyl-, thio-, and similarly modified
forms of adenine, cytidine, guanine, thymine, and uridine which are not as easily
recognized by endogenous endonucleases.

Many methods for introducing vectors into cells or tissues are available and

25

equally suitable for use in vivo, in vitro, and ex vivo. For ex vivo therapy, vectors
may be introduced into stem cells taken from the patient and clonally propagated for
autologous transplant back into that same patient as disclosed in U.S. Patent No.
5,399,493 and 5,437,994. Delivery by transfection and by liposome injections may
30 be achieved using methods which are well known in the art.

Any of the therapeutic methods described above may be applied to any
subject in need of such therapy, including, for example, mammals such as dogs,
cats, cows, horses, rabbits, monkeys, and most preferably, humans.

An additional embodiment of the invention relates to the administration of a

35
pharmaceutical composition, in conjunction with a pharmaceutically acceptable



sterile, bioconpatible pharmaceutical carrier, including, but not limted
to, saline, buffered saline, dextrose, and water. The conpositions nay be
adm ni st av@d2/16382 patient alone, or in conbination wth PChEs0IZRFEFIt S,
drugs, hornones, or biological response nodifiers. 10 The pharnmaceuti cal
conpositions utilized in this invention may be adm nistered by any nunber

of routes including, but not limted to, oral, intravenous, intranuscular,
intraarterial, intranmedullary, intrathecagl,. intraventricular, transdernal,
subcut aneous, intraperitoneal, intranasal, enteral, topical, sublingual, or

15 rectal measasier] foraggi of the therapemicaefféoise dispepsediiabortes, Sti¢te pharmaceutical

phar maceuti cal conpositions na L0 suitahle. phar.naceut i

accept abl e cafREFLIOLS AP §?W¢¥e%ﬁm?s°famﬁ% Fﬁ%ét%‘i &8 é@nﬁ@w&cﬂ itate
processi ng of IMIRRP 86, tthietie NMROHRES ahtBEchi s, R ahRiIbItOR O ANRWP L Br BRRPAbUSEd

pharmaceutical ly. Further details on techniques for formulation and
admi ni st r at i ohheregmpesitiangrrday he edministered talengi o1 wncapbimitinnyite et deast one

Prar ecelt | Cal LR G B RIS 5B poF 0. R R ey o2
phar maceut i cadtériledsioeshpiltte pRdriiacssicwetdrrik aidiuding thie ot tinikddos sges,

suitable for 25 oral_ adm nistration. Such carriers enable the
phar maceut i carultseshedinei epdrose and Weenuilhe sampasitigny way bemdpinisterrdaigets,

capsul es, i quj Sy :SYI . a0y i.0 | for
i ngestion’ byq‘%’f?{e&?ﬂpEétltg iﬁéénqr.lﬁﬁﬁg@%gélﬁw lgcﬂaﬁ&grr 3%%?%%% H?%?&%?’a(?#@gié)gggln be
obt ai ned t hr otegonsS8thodifides.nat i on of active conpounds with solid excipient,
optionaldy grindi nﬂha resul ti,nq m xtur.e, and._processj.ng.the m xture, of
granul es, after adbifhgPhapmpceyfiedl somappsitionseditilized qigithis g IMVERtIht AY P&bl et s

or dragee Corﬁﬁnmﬁwr&?b&r?g aﬁgchahsai f fitesC HARLT Bhie ngf 1959&@&5, fdir&l', ers,

such as sugars, 1 ncl udi ctose, sucrose, mannitol, 35 or sorbitol;
st arch from cimtmyenshgdttramiiscelar,otrareriah intoniweinllplyamtsthecd] intrhosndticidarch as

t hyl | ul N | met hyl cel | ul [ 02/ 16585
peT) tsod) 2585ttt AN HREe MO Herfeab S TRERLPIRS -3 R
tragacapt h, apdiprRh . NS such as gelatin and collagen. If desired,

di sintegrating or solubilizing agents may be added, such as the
cross- I'i nked pol yvimadditpyr todhelagive ingradientsl Gese phazopagutied! campasitionsyapyof |

such as_sodi ugy gl gi atere B hASRCRY Socdfbid SatRRTchilp G 00k HREHEGR hd P
auxiliaries which facilitate processing of the active compounds into preparations
20 which can be used pharmaceutically. Further details on techniques for formulation
and administration may be found in the latest edition of Remington’s
Pharmaceutical Sciences (Mack Publishing Co., Easton, Pa.).
Pharmaceutical compositions for oral administration can be formulated using
pharmaceutically acceptable carriers well known in the art in dosages suitable for
25 oral administration. Such carriers enable the pharmaceutical compositions to be
formulated as tablets, pills, dragees, capsules, liquids, gels, syrups, slurries,
suspensions, and the like, for ingestion by the patient.
Pharmaceutical preparations for oral use can be obtained through
30 combination of active compounds with solid excipient, optionally grinding a
resulting mixture, and processing the mixture of granules, after adding suitable
auxiliaries, if desired, to obtain tablets or dragee cores. Suitable excipients are
carbohydrate or protein fillers, such as sugars, including lactose, sucrose, mannitol,
or sorbitol; starch from corn, wheat, rice, potato, or other plants; cellulose, such as

35
methyl cellulose, hydroxypropylmethylcellulose, or sodium



concentrat ed sugar solutions, which may al so contain gum arabic, talc,

pol yvi nyl pyrrolidone, carbopol gel, polyethylene glycol, and/or titanium
di oxi de, woavise¥ sol uti ons, and suitabl e organi c sol vent BCDUS&IcS8&Nt

m xtures. Dyestuffs or pignents nay be added to the tablets or dragee
coatings for product identification or 10 to characterize the quantity of
active conpound, i.e., dosage. Pharmaceutical preparations which can be
used orally include push-fit capsules nmgge of gelatin, as well as soft;
scal ed capsul es nmade of %el atin and a coating, such as glycerol or
sorbitol. Pustarboxymegipdesiimdoseagnneoimchidmeaasehic and Gagasgnibdinshprotemscdhabt h a
filler or binders, such as |actos r.stareches ri.cant s such talc
or magnesi um Sk aRbteES. BERRER Ay RGeS bt fE Ay B ol * e
active conpouads agale bssiiasal yigviayl pytshaenelegad, nighictaald, @r lai saltitheos uch
as fatty oils, liquid, or liquid polyethylene glycol with or wthout
stabilizers. 9Bhppspdu@algingal fornul ations suitable for par ent er al

adm ni strati on may f ' -k O r ef |yl

Physi of oy cal |y coRBaes ISBaRY o olsed HesaiReia Wit QRipRGRA. skl ds

sol ution, or @agentedtedi aaat ysdiufidel edhivhl im®y aldsjuestsini PYuact ar@bic, talc,
suspensi ons may contai n_substances which increase the viscosity of the
suspensi on, sPRIFVAEIPYERldRRCE SA158RYINSS N pPlvedylene @ecol.sdipt Blaniug) diids an.

25 Addi L1 onal faouct USREBAL AR BlradiDRrBfiid YRVGALBO YA Ent TR B%s PLRRALAE of S

appropriate oify injectron suspensions. Suitable Tipophilic solvents or

vehi cl es i ncl pigmehtstrhay s ddled sathe talslets es drageotdatings faypnedet idenfifitatipnaci d

esters,1@8uch as ethyloleate or triglycerides, . or, liposones. Optionally,

the suspensi off %ﬁﬁ%ﬁ”ﬁ%&ﬂ%ﬁ%@ﬁ&léﬁo@é‘l@‘ﬁﬂiquvzdé’ls r 30 agents which

increase the sol UbPhéﬂﬂécQIticﬁh%re&ﬁfE@BHQ%hiFﬁ’ | oW fsed drhBy Ahenas 3husRhit Of
0 or

hi ghly concentrated sol utions. r topica nasal adm nistration,
penetrants apgapeples anasietaf ghatimas twellihasoftbsnatadesapsidedh eade rafegelatih ardeaused

in the formul ation. Such penetrants are gener al known in the.art.. 35 WD
02/ 16585 POT) SRR BeL nsF SRETRE naPileBr PaH Y Rt constfif stisF o en
I nvent | @& fTﬁYir@@ediéfﬁ@ﬁﬁﬂ&i wlitﬁch fillePofBIMAENS, bRt ag l‘&ct‘é@@‘w sta?cHeB,eluBfi&ant@- g.,
by neans of conventi onal m xi ng, di ssol vi n_g,ﬁgfraanul ating, dragee-naking,

| evi gating, edishgisfiglp agmagessiupsispepts Apd. avtionalppsiabilizers. |y spficenspiengthe -
processes. 5 I&Rfepo%%{p%ﬁgsu 'a§ %le cﬁé%%%ﬁ'o&'sﬁébe%é’d‘ﬁesuﬁ)tra \éllfiq%gds?guc% §sa1LaEtyand

can be
oils, liquid, or liquid polyethylene glycol with or without stabilizers.

20 - Pharmaceutical formulations suitable for parenteral administration may be
formulated in aqueous solutions, preferably in physiologically compatible buffers
such as Hanks’ solution, Ringer’s solution, or physiologically buffered saline.
Aqueous injection suspensions may contain substances which increase the viscosity
of the suspension, such as sodium carboxymethyl cellulose, sorbitol, or dextran.

25 Additionally, suspensions of the active compounds may be prepared as appropriate

oily injection suspensions. Suitable lipophilic solvents or vehicles include fatty oils

such as sesame oil, or synthetic fatty acid esters, such as ethyloleate or triglycerides,
or liposomes. Optionally, the suspension may also contain suitable stabilizers or

30 agents which increase the solubility of the compounds to allow for the preparation

of highly concentrated solutions.

For topical or nasal administration, penetrants appropriate to the particular

barrier to be permeated are used in the formulation. Such penetrants are generally

known in the art.
35



formed wth many acids, including but not limted to, hydrochloric,

sul furic, acetic, lactic, tartaric, malic, succinic, etc. Salts tend to be
nore sol Wb e2/1638queous or ot her protonic sol vents than RPECBUBHIEE5851
corresponding free base forns. In other cases, the preferred preparation
may be a | yophilized powder which may contain any or all 10 of the

follow ng: 1-50 mM histidine, 0.1% 2% sucrose, and 2-7% mannitol, at a pH
range of 4.5 to 5.5, that is conbined w-t3g-buffer prior to use. After

phar naceuti cal conEosi tions have been prepared, they can be placed in an
appropri ate cont ai he¢ phrgmpedyéicad chopositiens nefntthef prgsent nitiventiend wendbe i on.
For 15 adm njstration .of | VRRP r. \MRRPl.b.. such |abelin uld include
aount 1 ealBRL R R A B Gra R BT e B b enay bt PP KogohShal ¢
conposi tions fiih@b! diskélvingse dralldirg] NUuRAtdeqNalling| Uteiga68FP 0Sinulsifying,
wherein the active ingredients are contained in an effective amount to 20
achi eve the i fitcepgddingy pEPRIngTeilyaRhiEZIRE fEaceess-of an ef fective dose is
well within the c AN ; T INN! [ . apt und,
t he therapeutical I?Hégf @%&@C&g@ﬁ%&nﬂﬁh}é Iggsl’f :bﬁa‘%ljégld@éli naist ifgfﬂlt?/ﬁgi aglg?é)' n
cell culture fwseywithemany adds, iedpdiAg buicnd dinkised t0) hydrocda Isulfpite lasetic,
usual ly mce, rabbits, dogs, or pigs. The anipmal nodel nay_ also be used to
25 det er ni ne ’caﬁtécréﬁlﬁ?%rmgtce SHerHEENtiE at YD trath i bameote sliplom aqueous or

adni ni strat i 0ggeSHSRnid le@érﬁ?{ﬂaﬂ&r&%i Jﬁ?ﬁgpc}?ﬁi&ésﬁge R 4G Ml Z;*,is‘“gd%g?gé(:ti ve

doses and routes for admnistration mans. t herapeutica
dose refers t thetpneferredpreptratibn acyibea lyoghiBzhdgmwder 8@idhanayeanah eny MREP1 or

| MR RPI bgor fr s thereqf tibodies of ] MRRPL or VI RRPI b, agqnpi sts,
ant agoni st s of’f’JI &'ﬁnﬁ%‘?‘i’@g‘s{gg r‘?@%ﬁﬁld?%‘? ill\}/;ﬂ%% ﬁlcﬁ\ﬂ’ﬁec?f‘q ‘%‘h{)ﬁ PGP isaty _
synmpt oms or. . CRRdh bl 8810 EB?E@P%LHOhﬁ)iﬁdei@l@Efo%Qﬁiol} ity may be deternined

by standard pharmaceutical procedures in cell "cultures or experinental 35
animal s, e.g., ED5Ofer hbardwsentichkbeapeasitians|taye bédreprepared; theB 086 b plased

popul ation) and _ LD50 he dose | et.hal 0% of .t he ulation). The dose
Fari o of tbx: B PLARR Euteh ity By ety oF i BREGSIE! dRliope 1Bt s
t he thejjgpeut h@mini@Riion JTUMRRPANODEVRRPIBS S6ch &belifie Wald AncluddaRioER50.
Phar maceuti cal conpositions which exhi bit i arge therapeutic indices are

preferred. Thé&egmaycidangibe ofadimivistptioul ture assays and animal studies is
used in formulatipg. 3, ranas %fom%%ﬁgﬁ‘s fsﬁftatﬁé' BP s, He 59 %ﬁ?ﬁ‘ gofhgi ned
eraply W thin a ge of Hatt ng

in such 5 conpositions 1S pre ran circu
concent r at i onsorhp@sitiorisolhti€in the active ingredients are contained in an effective amount to

achieve the intended purpose. The determination of an effective dose is well within

20 the capability of those skilled in the art.

For any compound, the therapeutically effective dose can be estimated
initially either in cell culture assays, e.g., of neoplastic cells, or in animal models,
usually mice, rabbits, dogs, or pigs. The animal model may also be used to

25

determine the appropriate concentration range and route of administration. Such
information can then be used to determine useful doses and routes for administration
in humans.

A therapeutically effective dose refers to that amount of active ingredient,
30 for example IMRRP1 or IMRRP1b or fragments thereof antibodies of IMRRP1 or
IMRRP1b, agonists, antagonists or inhibitors of IMRRP1 or IMRRP1b which
ameliorates the symptoms or condition. Therapeutic efficacy and toxicity may be
determined by standard pharmaceutical procedures in cell cultures or experimental
animals, e.g., EDsg (the dose therapeutically effective in 50% of the population) and

35
LDso (the dose lethal to 50% of the population). The dose ratio of toxic to



the ED50 with little or no toxicity. The dosage varies within this range
dependi ng upon the dosage form enpl oyed, sensitivity of the patient, and
t he rout avob2/1&edr ni strati on. The exact dosage wi || be derer/mbeieaisily t he
practitioner, in light of factors 10 related to the subject that requires
treatnment. Dosage and adm nistration are adjusted to provide sufficient

| evel s of the active nobiety or to maintain the desired effect. Factors

whi ch may be taken into account include_the severity of the disease state,
general health of the subject age, weight, and gender of the subject, diet,
time 15 And fthegpenicyeffictsatnihaith¢rmpdutionndek;, Lagd do i batdxpressdd, as thactiation

sensitivitie erance/.r s onse. to era

phar maceut i C;D@@ﬁ%f@ Q}Jf aﬁtﬁg"%?a MPOSHiORS @?%%g’g%%?vggaﬁ%aﬁﬁ%aﬁﬁdm%\/ery
week, or 0ncearspferfé&rédmrmoﬁg%@%ﬁgc&ﬁcum?é fsshisf aantn sl BRfANs asdaat e of
the particular formulation. 20 Nornmal dosage anmounts may vary fromO0.1 to

100, 000 ni cr agrfamulapng @ @mngd of dbsagesfer bimabwa¢. Thy, d@emnmtmgedjpmﬁuq}he
route of adm ni stration. i dance,as to dosa

el | verys 1's' (SROHOUEENT fF RIHY SR P SR YENEHSR POPR0 SR TomD (e ©
practitioner sgk BN eidy htle!on n@%xi%ﬂ?ﬁ@h@%&a 2eCRSi30 fathal thid Bﬁ?ﬁ’heﬁéndiﬂ‘@RPl b

or fragment thereof from.about 1 ng/kg/day to about 10 25 / day, and
preferably frumenathsutosge ﬁ@gﬁkgﬁﬁ]@yed osmttwanﬁlekgﬁm th@)(@éf@t ed to
i nduce a biolg |ca effect. Those skilled in the art will enploy different
formul ati ons "’f(%l‘m’r? r%ﬁl%tl des than for proteins or their inhibitors.

Simlarly, deliveryhe efacpabsageclildel ditsndficdin)} theaphdtiRaeih lighteoSferidic to
particujgr cells, conditions, 30 |ocations, etc. In another enbodi ment,
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half-life and clearance rate of the particular formulation.

20 Normal dosage amounts may vary from 0.1 to 100,000 microgram, up to a
total dose of about 1 g, depending upon the route of administration. Guidance as to
particular dosages and methods of delivery is provided in the literature and
generally available to practitioners in the art. In one embodiment, dosages of
IMRRP1 or IMRRP1b or fragment thereof from about 1 ng/kg/day to about 10

25 mg/kg/day, and preferably from about 500 ug/kg/day to about 5 mg/kg/day are
expected to induce a biological effect. Those skilled in the art will employ different
formulations for nucleotides than for proteins or their inhibitors. Similarly, delivery
of polynucleotides or polypeptides will be specific to particular cells, conditions,

30 locations, etc.

In another embodiment, antibodies which specifically bind IMRRP1 or
IMRRP1b may be used for the diagnosis of conditions or diseases characterized by
expression of IMRRP1 or IMRRP1b, or in assays to monitor patients being treated
with IMRRP1 or IMRRPI1b, agonists, antagonists or inhibitors. The antibodies

35
useful for diagnostic purposes may be prepared in the same manner as those



are known in the art maybe used, several of which are described above. A
variety of protocols including ELISA, RIA and FACS for neasuring | MRRPI

or | MRRPIWO az/&5khown in the art and provide a basis for dpanuesliasgst altered
or abnormal |evels of IMRRP1 or E\4RRPI b expression. Normal or standard 10
values for IMRRP 1 or IMRRP | b expression are established by conbining body
fluids or cell extracts taken from nornmal manmal i an subjects, preferably
human, w th, antibody to I MRRP1 or | MRRBgl-b under conditions suitable for
conplex formation. The ampunt of standard conplex formation

quantifi'ed bydessribedr tlys foettherdiscutiont Dinghestiatissayisyfop HyIRRBL rOircﬁ/VﬁPel%xPubb
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for diagnosing di sease. 20 In another enbodi ment of the invention, the
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i n which expression of I MRRPI or |IMRRPIb 25 may be correlated with disease.
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nat ur al occurri ng sequences encoding | VIRRP1 or RPl b, alleles, or
rel at ed sequeMBBPl rrptsssedrinysubiegiosaeless senirirandrdisaast &orl bepeed fiesuss ed
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20 In another embodiment of the invention, the polynucleotides encoding
- IMRRP1 or IMRRP1b may be used for diagnostic purposes. The polynucleotides
which may be used include oligonucleotide sequences, antisense RNA and DNA
molecules, and PNAs. The polynucleotides may be used to detect and quantitate
gene expression in biopsied tissues in which expression of IMRRP1 or IMRRP1b
25 may be correlated with disease. The diagnostic assay may be used to distinguish
between absence, presence, and excess expression of IMRRP1 or IMRRP1b, and to
monitor regulation of IMRRP1 or IMRRP1b levels during therapeutic intervention.
In one aspect, hybridization with PCR probes which are capable of detecting
30 polynucleotide sequences, including genomic sequences, encoding IMRRP1 or
IMRRP1b or closely related molecules, may be used to identify nucleic acid
sequences which encode IMRRP1 or IMRRP1b. The specificity of the probe,
whether it is made from a highly specific region, e.g., 10 unique nucleotides in the 5'
regulatory region, or a less specific region, e.g., especially in the 3' coding region,

35
and the stringency of the hybridization or amplification (maximal, high,



may be DNA or RNA and derived fromthe nucl eoti de sequence of SEQ ID NOS: 1
or2 or from genom c sequence including pronoter, enhancer elenents, and
introns v or/beashatural ly occurring | MRRP1 or | MRRPl b genP6T/UMEA$851f Or
produci ng specific hybridization probes for DNAs encoding 10, | MRRP1l or

| MRRPI b include the cloning of nucleic acid sequences encoding |IMRP 1 or

| MRRP 1b or derivatives into. vectors for the production of nRNA probes.
Such vectors are known in the art, commengi.al |y avail abl e, and may be used
to syntheS|ze RNA probes in vitro by nmeans of the addition of the
appr opr i ‘at e RN&hediptsl prdow edlladederttiee atothep theapeobealdentifiesnody evtiralds .
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Polynucleotide sequences encoding IMRRP1 or IMRRP1b may be used for

20 the diagnosis of disorders associated with expression of IMRRP1 and IMRRP1b.
Examples of such disorders or conditions include regulation of blood pressure,
hypertension, induction of feeding, stimulation of firing of locus coeruleus neurons,
and stimulation of insulin release, as well as the aberrant induction of the expression

25

of glial fibrillary acidic protein independent of the action of alpha-2 adrenoceptors,
dysphoric premenstrual syndrome, neurodegenerative disorders such as Alzheimer's
disease, opiate addiction, monoamine turnover and therefore nociception, ageing,
mood and stroke, salivary disorders and developmental disorders.  The
30 polynucleotide sequences encoding IMRRP1 or IMRRP1b may be used in Southern
or northern analysis, dot blot, or other membrane-based technologies; in PCR
technologies; or in dip stick, pin, ELISA or chip assays utilizing fluids or tissues
from patient biopsies to detect altered IMRRP1 or IMRRP1b expression. Such

35 qualitative or quantitative methods are well known in the art.



sequences have hybridi zed with nucl eoti de sequences in the sanple, and the
presence of altered |levels of nucleotide sequences encoding | MRRP1 or

| MRRPl b weor/esssanpl e i ndicates the presence of the assorChUSU/IBIease.
Such assays may al so 10 be used to evaluate the efficacy of a particul ar
therapeutic treatnent reginen in animal studies, in clinical trials, or in
nonitoring the treatnment of an individual patient. . In order to provide a
basis for the diagnosis of disease associ4at.ed with 15 expression of | MRRP1
or IMRRPI b, a normal or standard profile for expression is established.

Thi s may’ be acconmpThe heeledidecsrineengndoding ENU&REé oo rIVERRP 1 te ey detlebeledken
fromnormal subjects, either animal.or man, W th a sequence, ..or, a
fragnont |t heloEnag BrhaR AL e ikRbe T Praisiers- i BT & mareitofger
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be quantified by conparing the values obtained fromnormal subjects with
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patient. The irethakimplehtdeaiecthé pomseswaddssisveciasd digsasenputieassesdnsypalshow

the effi@acy of treatnent over peri od ranging.from several days to.
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sequences encegifg shifRRPirl cBficiIMERR, lob iflaodifYiak e tREMSE RfanPtividiach
oligomers may 35 be chemically synfhesized, geRerated enzymatically, or

produced fronpaient.econbi nant source. O igoners will preferably consist of
two nucl eotide seq enc(f?s,t VO %é/ 16%85 PCTé UsQ.1/ 25851f -41 one V\€ gh ense
orientation (5 > 35 OKFE QSPREP PEHS At e Higgnqsts of discase gsspoiated With ger
optim zeg congidrb@ith $OMRRENbE DRIH18N, @brndal DR 8finfihd (HEAR BF ex§R&diohiion.
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thereof, which encodes IMRRP1 or IMRRP1b, under conditions suitable for

20 hybridization or amplification. Standard hybridization may be quantified by
comparing the values obtained from normal subjects with those from an experiment
where a known amount of a substantially purified polynucleotide is used. Standard
values obtained from normal samples may be compared with values obtained from
samples from patients who are symptomatic for disease. Deviation between

25 standard and subject values is used to establish the presence of disease.

Once disease is established and a treatment protocol is initiated,
hybridization assays may be repeated on a regular basis to evaluate whether the
level of expression in the patient begins to approximate that which is observed in the
30 normal patient. The results obtained from successive assays may be used to show

the efficacy of treatment over a period ranging from several days to months.
Additional diagnostic uses for oligonucleotides designed from the sequences
encoding IMRRP1 or IMRRP1b may involve the use of PCR. Such oligomers may
35 be chemically synthesized, generated enzymatically, or produced from a

recombinant source. Oligomers will preferably consist of two nucleotide sequences,



| MRRPI b i nclude radiol abeling or biotinylating nucl eotides, coanplification
of a control nucleic acid, and standard curves onto which the experinental
results aveozias8®erpol ated (Melby, P. C et al. (1993) J. penuR@l258ikt hods,
159: 235- 244; Duplaa, 10 C. et al. (1993) Anal. Biochem 229-236). The
speed of quantitation of nultiple sanples may be accel erated by running
the assay in an ELI SA format where the oligonmer of interest is presented
in various dilutions and a spectrophotongtric or colorinetric response
gives rapid quantitation. 15 In another enbodiment of the invention, the
nucl ei ¢ acid emqmiﬂlcmswmirichtatiemc(é'dé)lmtm WilﬂRRﬁtibensa)(3'aﬁ'$oerbplouscbd to

generate hybridjzatj.on rob usef f or. n the.natyrally
S o m g o tler bl @n et Myl featon al = soGia0 28 prcopdgian; LB ar
chronobsone or g4n@ @w@pﬁi?goh&e?s fﬁ&téa“séii th@h%%&@r QISR HégeﬂgravéehbolkBPV\“
techni ques. Such techniques include FI'S or artificial r onosone

const r uct i onsoligundrs amyyba@mpamedfundﬁaﬂess htringesonwslitionsafor aleieatiommnd/r ci al
chronpsones, bac ﬁ%} 11 clo t%ﬁl}'{,@ SI n | e chromobsone cDNA
libraries as MRARHLfIGR of flogply sglate % (3?8 Rev. 7:127-134, and
Trask, B. J. (1991MeTHcﬁ1@dﬁn@ﬁfﬁ@§r als&‘b%@ed%"quaﬁéta% Bkl ckpresaser iNRRP1 Br Ver ma

et al. (1988) Human Chronosones: A Manual of Basic Techni ques Perganon

Press, New YoFPMRRR1ly)neluge b%hfd@bqheﬂgalreluomﬂﬁlnﬂ nmleotﬁhsssqogmphﬁmtwmfom

mappi ng techni . ggnhet ann, enet a can
e Found tnt KR sRRTERE P TRRGRP itver RO YRED T s PR B o
bet ween t he | agapolerdqMditie Pyenet SNAOIENG HnvRRBPL MéthdVRRR): D3 0p44 Dupesi cal
chronospgal map and a specific disease, or predlsp03|t|on to a specific

di sease, may fePpakidl?H tAncheBioekne i 29F23MA Hissierd o guantitaiomat H@‘@H&?l c
di sease. Thee%gggseﬁ%gdn% SEOMBRGE Ry HndiflS nRUNEr tn b %A%nﬁatywﬁé‘re‘{ﬁ@d to

detect differ I N gene sequences betme n nor ma carrrer,

af fect ed i ndi vlighmdrsof MBr&2/id 6H8ntRCTH Wsidus2ERAibns ad@ a slplecimphutometrlc or

hybri di zati on of .chronosomal preparations .and physical mapping techniques
such as | i nka§CHmsiiFdrePaRss & ’%Péﬁq‘%agﬂ@ﬂo%hr ompsomal arkers nmay be used

for extegding geneiy Qndfﬁélsemgdiﬁ[%ntt&eth@lﬁx%%ﬁ@ﬂtthe u@leﬂ:eét‘?d@ elGsGREiEADS OMe

of another manmalian species, such as nouse, may reveal associated markers
even 5 if t heemnsudbéMlﬂiPthMRI@lpamay elsb dre Usaddo geheretrosdmigizatom ptobenown.
gﬁ\;/vsi z:f]uences %nar%eusa %ﬁl g)rergalgp?ngc Ormtsugaqﬁi oc?crugnsﬁg gencprg{ct éseqhgrﬁ:reeotfh by
sequences may be mapped to a particular chromosome or to a specific region of the
20 chromosome using well known techniques. Such techniques include FISH, FACS,
or artificial chromosome constructions, such as yeast artificial chromosomes,
bacterial artificial chromosomes, bacterial P1 constructions or single chromosome
cDNA libraries as reviewed in Price, C. M. (1993) Blood Rev. 7:127-134, and
Trask, B. J. (1991) Trends Genet. 7:149-154.
25 FISH (as described in Verma et al. (1988) Human Chromosomes: A Manual
of Basic Techniques Pergamon Press, New York, N.Y) may be correlated with other
physical chromosome mapping techniques and genetic map data. Examples of
genetic map data can be found in the 1994 Genome Issue of Science (265:1981f).
30 Correlation between the location of the gene encoding IMRRP1 or IMRRP1b on a
physical chromosomal map and a specific disease, or predisposition to a specific
disease, may help delimit the region of DNA associated with that genetic disease.
The nucleotide sequences of the subject invention may be used to detect differences

in gene sequences between normal, carrier, or affected individuals.

35



mappi ng. This provides valuable information to investigators searching for
di sease genes using positional cloning or other gene discovery techniques.
Once thewidsrases or syndrone has been crudely | ocalized bPgT/gssnesss1 | i nkage
to a particular genomc 10 region, for exanple, AT to 11822-23 (Gatti, R
A et al. (1988) Nature 336:577- 580), any sequences mapping to that area
may represent associated or regulatory genes for further investigation.,
The nucl eotide sequence of the subject i-mgention may also be used to
detect djfferences in the chronosonal |ocation due to 15, translocation,
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t echni ques. ternatively, non-neutralizing antibodi es can be used

capture the pegres cfer futher iinvesiigatione The mwl@;»t@olsc@u%\gppcﬁrthe SﬂMB@ZVl\l@ESﬁ

PCT/ US01/ 25851 di ment use.conmpetitiv dr ug
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| MRRP1 @ | MRRRhdoaBee) ihv&@sibh Yetc. GRS eIl barAerd 65 hrfédsPRURG MR bi ndi ng

IMRRPI or IMRRPIb. In this manner, the antibodies can be used to detect

the presence of anin gegtedeniedanemshal e dwenten, BVRBPA antMRRRID, their

determ nants w . NRRE S h

nucl eot i de seé\ﬁ&élggém%ﬁﬂé%egod g}f{}%ﬁﬁl& %ﬂgbﬁepﬂﬁég et &dcan B sl for
screening libraries of compounds in any of a variety of drug screening techniques.

The fragment employed in such screening may be free in solution, affixed to a solid

2 support, borne on a cell surface, or located intracellularly. The formation of binding
complexes, between IMRRP1 or IMRRP1b and the agent being tested, may be -
measured.

Another technique for drug screening which may be used provides for high

25

throughput screening of compounds having suitable binding affinity to the protein
of interest as described in published PCT application W084/03564. In this method,
as applied to IMRRP1 or IMRRP1b, large numbers of different small test
compounds are synthesized on a solid substrate, such as plastic pins or some other
30 surface. The test compounds are contacted with IMRRP1 or IMRRPI1b or
fragments thereof, and washed. Bound IMRRP1 or IMRRP1b are then detected by
methods well known in the art. Purified IMRRP1 or IMRRP1b can also be coated
directly onto plates for use in the aforementioned drug screening techniques.
Alternatively, non-neutralizing antibodies can be used to capture the peptide and

35
immobilize it on a solid support.



or IMRRPI b may be used in any nol ecul ar bi ol ogy techni ques that have yet to
be devel oped, provided the new techniques rely on properties of nucleotide
sequencewoObhatssmre currently known, including, but not |PaTA8eE/25851 such
properties as the triplet 10 genetic code and specific base pair
interactions. The exanples below are provided to illustrate the subject
invention and are not included for the purpose of limting the invention.
Al'l publications and patents nentioned-i48-the specification are herein

i ncorporated by reference. Various 15 nodifications and variations of the
descri bed nethod aldajler embofiimens, eus/@aY iush competitivsedrag petceing pepayh s e

skilled in the art w thout rtin rom.t he an b f
i nvention. A Wﬁlgfﬁélﬁ%%}glr%%ngf?g ?lgﬁ C?\‘%‘E I%@;Bﬁnd(]%% W& 'nco n@c‘%ﬂetg)}lrfli chil th
speci fic pref@mgse amhadicsidingound feriulids TMRRBICoSIMRE P BN tHiemannant i on

as 20 cl ai ned shoul d not be undula/ limted to such specific enbodi nents.

| ndeed, var i Baanteesies eaatbiedised by deters thraaresanpe af aptreptide Whihrshoiesgne gt t he
i nvention whi « i . bl | R @P‘TB' ecul ar bi ol ogy or
related Ji el dlglgléer%h%ﬁ@g\%%gﬁ]tnf)dﬁtgé)&ml\?\nﬁ/t[%lﬁktoﬁgvlscope' of the follow ng
clains. 25 EXAVPLEG additioiial enbodveichindihe huélsetidd sequenets whivh ebtraiedMRR P IVRRP1
or I MRRPI b Human im dazoline receptor protein sequence was used as a probe

to search  30°% WERRREY mavaheusstn ieey speuir piptogatospaigess. thatavegigt i be
program used M@z%lc%%{i’,%gvidg&%Tné\f‘lte%g%iﬁggsc%ﬁyag% Pﬁoﬁﬁ%g Jof nﬂbﬁotﬁ%ﬂs g%i%c'aé ts

fromthe BLAST re t's were searc t the non-redun

protein and ptieat cesguibnkeovwiatindiadieg, but Boohmitied $o,ancl peipsiticEST thednipletli ng a
potenti a) novel hm dg\zol ine .r ege%t or was 35 identified based on sequence
honol ogy. TheSTH5E§LeITe PeFiff BAys Past4y PO%vas sel ected as a potenti al
novel imdazoline Tﬁ&@%%%eé:aaawd@& BrdvidedStd AEEAMEN the ABe¥SinFentl0R) HHd/ k6585
PCT/ US01/ 25851 -44 A PCR priner pair, designed fromthe DNA sequence of

| ncyt e cl one- n@40¢8d@l {oushasedoseoofdimiting yheainyerizam. ohll phiplidations antbpaitae i n
whi ch the antj-sense .strand of t.he anplif.ied fragnent was biotiRyl ated on
the s ond THECTIG: Iytereutisbdt ety PeopPAIRTeY Ry AR ec
and i ncybat edmaidifftationd xidHvHiadibnd of iR cSbddamendd Gad alyasinl of the eR@tion
circular cDNA |libraries which contain DNA corresponding to the sense
strand. The cBrAbeidppaeniety thepe skilediin et vithoytidepariing Aioimetheoisrns #8d from

Gbco Life Tegﬁﬂp bP U Rivedd ! g%’[hgl?éh\,\ﬁl%rin{fé}ﬁ‘iogi 194! 50, He&libed in connection

with specific preferred embodiments, it should be understood that the invention as

claimed should not be unduly limited to such specific embodiments. Indeed,

20
various modifications of the described modes for carrying out the invention which
are obvious to those skilled in molecular biology or related fields are intended to be
within the scope of the following claims.

25 EXAMPLES

Example I
Method of Isolation of cDNA Encoding IMRRP1 or IMRRP1b

Human imidazoline receptor protein sequence was used as a probe to search
30 the Incyte and public domain EST databases. The search program used was gapped
BLAST (Altschul et al., 1997). The top EST hits from the BLAST results were
searched back against the non-redundant protein and patent sequence databases.
From this analysis, ESTs encoding a potential novel imidazoline receptor was
35 identified based on sequence homology. The Incyte EST (CloneID: 2499870) was

selected as a potential novel imidazoline receptor candidate for subsequent analysis.



DNA and the circular cDNA were captured on streptavidin magneti c beads.
Upon thermal release of the cDNA fromthe biotinylated DNA, the single

st randed w®b16585 was converted i nto doubl e strands usi hg BCPUSOMEASSS1

honol ogous to a sequence on the CcDNA cloning vector. The doubl e stranded
CcDNA was introduced into E. coli by electroporation and the resulting

col onies were screen by PCR, using the original primer pair, to identify

t he proper cDNA cI ones. One cl one nanmed-BEYl-18 was 15 sequenced on both
strands (Fig 1). HBI e |l Cellular and Tissue Distribution of IMRRPI The
same PCR priner us&dPCR piwmet paini depigfedi fiomathol PNE sementeop! vRRPElongo used

to neasure th state | evels of tatlv fIy
first st rand549%§28\y\% uﬁ%otg @p%ggﬁﬁ%mﬁé g\lﬁ?fsgﬂf’gw&lﬁg%eﬁ{g Pat i ve
anount  of cDNAndSHUhé BrPHEBd ASEA¥NIASs Bitiayiedash By PeamtoThis 'IﬂOtﬁlyMécB| | el
experinment using a priner pair for a gene e (gressed in equal amounts in

al | tissues, Piged @piorbls. S@Qd%@l‘é@fc‘v%ﬁpﬁ@ﬂaﬁﬁe epdepcybated With ex ragtuEgraf |
i ati i h d d
ot o one, oghAE SR Sl ERY o SRENSIPRLC TSR SRR e

The PCR dat a vascspomiieg tedhé @émeastfaﬁ&.atTNeecDaBﬁsmmtwefe fotag bdmflft&rse@ce in
transcri pt abundance anongst the tissues tested_and_ fhe data is present ed

in Figure 9. Borapssiphjpmed fmom Geeildls Teranelsgiess Hyprds betygen Bis biptyhdaied

Hybri di zati onpgy, HeLick &d
screen cDNAs, géégglr?n&c g%%ggﬁﬁ%a{%%ﬂﬁﬁ Vla ek Hnﬂga *gffon
ol i gonucl eot i tixesmalcrelnssmf th«g cDNAaﬂomIthQBiolﬁay]etqddDNA, thessn@estrafridedibDNA

descri bggl, WO 02/ 16585 1/ 258 .- tially the sane
procedure is WeEEORYerRd F Blﬂ‘(ﬂ‘ r"é&%%?%mer% BOHS TR Sequenog og the

desi gned usi ngDRiABEIBNR Je@f”orar’[tlle%%%ﬁnéé&c@ﬁﬁ 4 RO infd\B! &&ﬂ@ﬂr
Bi osci ences), |abel ed by conbi ning 50 pnol of each oligonmer and 250 1tC

of [7--32P] adlevtongionasionr anghihs phsulieng eotenish &me amderrrhy PEIR; msigetbe iodiginel nase
5 (DuPont NEN, .Baoston, SS.J)...1he | ab tldes r

Substant | al [yPBaE PRFe EEHD epiimek (s sy e Ao PRmed s ws
(Pharmagsa & ggqu@ﬁtfé}ionﬁboﬂpgﬁnugmlgqmt ai ni ng about 107 counts per m nute of
each of the sense and anti sense

Example IT
Cellular and Tissue Distribution of IMRRP1

The same PCR primer used in the cloning of imidazoline receptor IMRRP1

20 used to measure the steady state levels of mRNA by quantitative PCR. Briefly, first
strand cDNA was made from commercially available mRNA. The relative amount

of cDNA used in each assay was determined by performing a parallel experiment

using a primer pair for a gene expressed in equal amounts in all tissues, cyclophilin.

The cyclophilin primer pair detected small variations in the amount of cDNA in

= each sample and these data were used for normalization of the data obtained with
the primer pair for IMRRP1. The PCR data was converted into a relative
assessment of the difference in transcript abundance amongst the tissues tested and
the data is presented in Figure 9.

30
. Example III

Labeling and Use of Hybridization Probes
Hybridization probes derived from SEQ ID NOS: 1 or 2 are employed to
screen cDNAs, genomic DNAs, or mRNAs. Although the labeling of

35 oligonucleotides, consisting of about 20 base-pairs, is specifically described,



ol i gonucl eotides is used in a typical nenbrane based hybridization anal ysis
of human genom c DNA di gesed with one of the foll ow ng endonucl eases (Ase
1, Bgl Mob2/16sBE0 R, Pst |, Xba 1, or Pvu Il: DuPont NEPIT/USéIE25BMNA from
each digest is fractionated on a 0.7 percent agarose gel and transferred
to nyl on nenbranes (Nytran Plus, Schleicher & Schuell, Durham N H.).
Hybridi zation is carried out for 16 hours at 40 C. To renove nonspecific
signals, 15 blots are sequentially washedsat room tenperature under
increasingly stri _nﬁent conditions up to 0.1 x saline sodiumcitrate and

0. 5% sodi um desdadiplly s he as@ne ApraseduOVATAREd | With( Ketzsk, cROYhedtagmenty. V. )

i s exposed to,t.he blot.s in_a_ .Phosphoi er. cassett.e (Ml ecul 1 CS,
sunnyvat e, copliomigfidedeteriengt POt B AR AR SR i R IHCY R
conpared Vi sudNdtiynalEBREEERcEk)Y latdMd §}EB§1ﬁbMMge§i®l|lpﬁﬁal Pfitasie BESoi® aeLPEE or
nucleic acid sequencg conplenentary to the 25 [MRRP1 or |1VIRRPlIb encoding

sequences,  ork@hyf piar P] edercsoie, triphosphetd (Aonersianyi and B4 polymclsptida kidase o

expressi on of u ccurri | .qr.| Pl b. . Al.t hough .use..
ot senss ol | GORGEF Ay BEERG M nortHebE Emistegli B S SBRERRY car 1y
descri bed, esg@ifiddakitly SEREIATSR (R0 GESEHIRe tRinUeBEmW(PharhnAtid & ). A

fragments. An ol igonucl eotide based on the coding sequences of IL-17R as

shown in Fi gup@don cagiaimies gbqus 10s eeintopirrningia olesgshedsho aense and antisgnpy
occurring |1 V[RRP1 11 VI RRPL b 2 GO nt.ar | 4 cl eof | [
designed fr on%) lf oémﬁl%l;t%]%eg lg'u%segqﬂdeancﬂg%ag Irq%ﬁ%%nﬁe ib%Sié?l gﬁf?‘g‘g%f“’& %h)gsgsd 0ﬁsed

ei ther to inhhlthin génarac DNA idgiesdiywih exe i thadoll W BirtindonitldagésnGst @, BEE
upstreapp nontransl at ed sequence_or_translation of an 35 I MRRP1 or |1 VIRRPlb

encodi ng t r anScEFPRL Bt b kdadnor Ryt HhPuPomWd¥ENE from bi ndi ng. Using an

appropriate portio ‘ i | 4; Y, 0 5

PCT/ US01/ 25851 - gh@}b frond géza‘adﬁg%? %sgfé?ﬁ?@g&gﬁt%:ﬁsaeé'g i’gﬁeﬁg%%%’%ﬁ%%?ﬁﬁ

i ncl udes any trasPéradito ngtitni eabrasgaNyitrag Pluse Scldgicher SaSichirelt, Dadsdng N 8L ). nt o

the signal or_5 .coding sequence of e pol ypeptide as shown in Figures 1

and 2. Exanpl Englwi%*dla&@ﬂtﬁ# ¥ f@f_l\)@aurw f%;éptﬂlw ISPOLF FPRSPARHICbT

| MRRP1 @]E. |. MR D arfch @l qubtidiyPsh el &1 Jo¥nPWrhidr@fredl8hdld ROShsingly stringent

el ectrophoresi s (Sanbrook, Supra), or other purification techniques, iIs

used to conditions up to 0.1 x saline sodium citrate and 0.5% sodium dodecyl sulfate. After
XOMATAR film (Kodak, Rochester, N.Y.) is exposed to the blots in a
Phosphoimager cassette (Molecular Dynamics, Sunnyvale, Calif.) for several hours,

hybridization patterns are compared visually.

20
Example IV
Antisense Molecules
Antisense molecules or nucleic acid sequence complementary to the
25 IMRRP1 or IMRRP1b encoding sequences, or any part thereof, is used to inhibit in

vivo or in vitro expression of naturally occurring IMRRP1 or IMRRP1b. Although
use of antisense oligonucleotides, comprising about 20 base-pairs, is specifically
described, essentially the same procedure is used with larger cDNA fragments. An
oligonucleotide based on the coding sequences of IL-17R, as shown in Figures 1
30 and 2 is used to inhibit expression of naturally occurring IMRRP1 or IMRRP1b.
The complementary oligonucleotide is designed from the unique 5’ sequence as
shown in Figures 1 or 2 and used either to inhibit transcription by preventing
promoter binding to the upstream nontranslated sequence or translation of an
35 IMRRP1 or IMRRP1b encoding transcript by preventing the ribosome from
binding. Using an appropriate portion of the signal and 5’ sequence of SEQ ID



i mmuni ze rabbits and to produce anti bodi es using standard protocols. The
am no 10 acid sequence from SEQ ID NOS: 3 or 4 is anal yzed usi ng DNASTAR
sof tware WO DMASSAR Inc.) to determ ne regions of high i mpopgsei/assily and a
correspondi ng ol i gopol ypepi de is synthesized and used to raise" antibodies
by neans known to those of skill in the art. Selection of appropriate

epi topes, such as those near the Ctermnus or in hydrophilic regions, is
descri bed by Ausubel et al. (supra) 15.awd others. Typically, the

ol igopeptides are 15 residues in |ength, synthesized using an Applied

Bi osyst ens PePQSdd Syhehesleotsie m@lse@@gmwmefmdud@mm 1§t2q/nu<el¢m1des

coupl ed to keyhol e | et. he KLH, ..Si Wi
reaction 20 Raﬂnﬂgr}égg?g}?ldd‘ga %’\z/% q\és‘r&l&? g}?ygg%dél% Céa§1n&§e8}w -the
Ausubel et al pol @ﬂ@é@@gxﬁapﬁuhgmggeah@uunlzed with the O|IgOpeptIde KLH
conplex in conp ete Freund' s adjuvant. The resulting antisera are tested
for antipepti Eﬁaﬁ?]éVI ty, for exanple, by binding the rabbit antisera,
washi ng, and reacting WI t h radl oi odi nat ed 25 goat and anti-rabbit 1gG
Exanpl e ¥ PuF 1) @inTM A ifi¢ AgtiboRP1  or II\/RRPI b Using

Specific Anti bodi .., raI A JJr ‘ o 0 1b is
substantially 30 ﬁ?ﬁﬂ mu]d’oa i By s ﬁggﬁhﬁﬁé{grp é‘f“ﬂé "Hodi es
specific for biRRphordls tsama@aabs p@% iofmatAga blitiREdtionCREEMHudsS i€ QR&d ryct ed

by covalently coupling [INMRRPI or RP1b specific anti body to an activated

chr omat ogr aphirempeige mabbiisand ta PralRe -aatbodies vsinSERPARIGECOPMEr Mdici anigo

Upj ohn). After uplel si.n is cordi ng

to the panuf ac%lé:lg ue% 'ig)rt;rso Ei]ons %/\0?85?‘116;5%% yﬁgﬁp%gg%%iiﬁds arR/ls\dl a

contai ning | VBRRASTAR VRRD btol depassed R¥Rhst b€ highuneahidogedivity cehdine, and
the colum is washed .under conditiaons that allow the preferential

absor bance of PaRmIdiBE ofigmebrnspids igsynthasiped ippd pecdioraisg erRndiR Sy InFaRst he

f d t
Do enoe o BT np LRGBS oh oAt ISR SbG RS LA sl UP
concent r at i onnedr the Chamhinoper, 1rﬂmdkmﬂ1$hmrreg'am9,ris dbscnibyd b timsiilosd et ala(etptdyRRPI

or IMWRRIDb is (fgl Lr%cted Exanmpl e VI |

Typically, the oligopeptides are 15 residues in length, synthesized using an

Applied Biosystems Peptide Synthesizer Model 431A using fmoc-chemistry, and
coupled to keyhole limpet hemacyanin (KLH, Sigma, St. Lousi, Mo.) by reaction

20 with N-maleimidobenzoyl-N-hydroxysuccinimide ester (MBS; Ausubel et al.,
supra). Rabbits are immunized with the oligopeptide-KILH complex in complete
Freund’s adjuvant. The resulting antisera are tested for antipeptide activity, for
example, by binding the rabbit antisera, washing, and reacting with radioiodinated,

goat and anti-rabbit IgG.

25
Example VI
Purification of Naturally Occurring IMRRP1
or IMRRP1b Using Specific Antibodies
Naturally occurring or recombinant IMRRP1 or IMRRP1bD is substantially
30

purified by immunoaffinity chromatography using antibodies specific for IMRRP1
or IMRRP1b. An immunoaffinity column is constructed by covalently coupling
IMRRP1 or IMRRP1D specific antibody to an activated chromatographic resin, such
as CNRr-activated SEPHAROSE (Pharmacia & Upjohn). After the coupling, the

35 resin is blocked and washed according to the manufacturer’s instructions.



10 Identification of Ml ecules which Interact with IMRRP 1 or IMRRP I b

| MRRP1 or IMRRPI b or biologically active fragnents thereof are | abel ed

with 125W@ot1a8s Hunt er reagent (Bolton et al. (1973) Bi orOPESILR58M33: 529) .
Candi dat e nol ecul es previously arrayed in' the wells of a nulti-well plate
are incubated with the |abeled I MRRP1 or | MRRP1b, washed and any wells
with 15 | abeled I MRRP1 or | MRRPI b conpl ex are assayed. Data obtai ned using
different concentrations of IMRRP1 or |LMRRP1lb are used to cal cul ate val ues
for the nunber, affinity, and associate of |IMRRPI or EVIRRPl1b with the
candi dat e nol ecul eMediapoatgitiag WIRRPAOOTERMRREED dnpassest pyaribe pimpnaatibnity

Expression profiling in 12 tissue sanpl es s carried oyt to.show the
overal |l patt e?°%m8’f” %@%gheeﬁ%lruggls}so\ﬁ%dt‘ﬁgefﬁ%.1 I%Seﬁjsag ° ep‘?rle%é?n%ﬁ ir,
shown bel ow @gotvagyd of 2490RP0,ort IMRRRAB @sedhich iddeNkiréneth MMRREs eDie
clones was 25 used to neasure the steady state |levels of nRNA

. by .
quantitative Fresence NEyTetermegtg7 Che A FecAnditen [t Ndstupy
| NCYTE- 249987(- ) THEARP TRIRRE] ﬁ%ﬂ ( I . ial ty:and
cDNA was> rrade%ﬁr%gﬁ?com*rer clleg-ﬂ y avai ﬂ-a efgﬁR%ng'vB(?lR{%ooonf%}gh? 3St%%a g{d ne,
and Li f eTechneimeghtefionadila Shbjtespesudhoad afda 61 ikooyuent liém! bvd IMRER Ust ng a
PE 5700 instrunent (Applied Biosystens, Foster Cty, CA) which detects the
amount of DNAIMRBPILP isepligeielng each cycle by the fluorescent output of
SYBR green, a DNA binding dye specific for double strands. The specificity
of the primeExpapleYHr its target is verified by perforning a thermal
denat uration - / e &nd o e [y Vayl Ve i ndi cati on of
t he nurﬂper'off—%{cfll8 1a?1ﬁ ARl s saperag i IMISREL oF 7B sequences
present by deter m IMRPTedt IMRRPLH or bivlbdealBastivelfrighentGhBledChe pbélsdr
pair, only one DNA.fragment was detected having a hormq%&neous mel ti n%f
poi nt . Cont ri Bifhi orls Beftopdhmiss rragemg(Bpdteanselc abNAYD) thiechsws elos AHiD20k
ti ssue abund i I : t orm i fhrst strand
made. it h_ andCBigy R GERREUR, pEioly WaPel LETR B PRl piditart
contri bution oicubmeemitd tlentibeled ldRRP1 tdrelViRRP&b.ewashetir amis any piedls ewith

control gswas | i, Q] bl Smal iations in the unt of cDNA used in
each tugg_ msﬂgglﬁém 9@“@?@&% X%&%sam%fﬁg% F%nﬁ%ﬁ%_ﬁ%reéﬁ
primer pail T @indeMERRGE RRD14RIIREEX £ HRM 1bRaRAMR! vaAER Y the hiimBLi

ti ssues. These data were used to normalize
affinity, and associate of IMRRP1 or IMRRP1b with the candidate molecules.

Example VIII
20 Expression profiling of IMMRP1

Expression profiling in 12 tissue RNA samples was carried out to show the
overall pattern of gene expression in the body.l The same PCR primer pair, shown
below as Incyte-2499870, that was used to identify IMMRP1 cDNA clones was

25 used to measure the steady state levels of mRNA by quantitative PCR.

INCYTE-2499870-s  GCTGGAGACCCTGATTTGCA (SEQ ID NO: 5)
INCYTE-2499870-ab bTGGACTTGATTGTGGCTTAGGTT (SEQ ID NO: 6)

First strand ¢DNA was made from commercially available mRNA

30 (Clontech, Stratagene, and LifeTechnologies) and subjected to real time quantitative
PCR using a PE 5700 instrument (Applied Biosystems, Foster City, CA) which

detects the amount of DNA amplified during each cycle by the fluorescent output of

SYBR green, a DNA binding dye specific for double strands. The specificity of the

primer pair for its target is verified by performing a thermal denaturation profile at

35 the end of the run which gives an indication of the number of different DNA



10 data obtained with the I MVRP1 priner pair. The PCR data was converted
into a relative assessnent of the difference in transcript abundance
anongst tWeotriessiuies tested and the data are presented i nPORUSGU2Egsl formin
Figure 10. Transcripts corresponding to | MVRP1 were found in all the
additional RNAs tested with the 15 highest anount present in the testis
(like that of the first panel tested). Relatively high expression was al so
observed in the salivary gland and the teggal brain. The quantitative PCT
was perfor med by determ ning the nunber of reactions and anount of m x
needed. Al ssqpémss pessent by defermiriipg inodiieg Tso dacthe sasploé thaiBEFRIAGRed
3.5 reactions worth . of Erix. ﬁ s_is deter ned g t.he foIIovmn fornula: 2
X # tissue sENPFeRML OPLEDG fpgmenaotetsetad paying a HopagreFols Mfingrhe

reaction m Xt gfig WeSnifbEREESHE Sshtdriink %gn&%ﬁﬁﬁﬁ%ﬁh&%éés@&ﬂem% R4 G een

Master Mx 25 mcroliters 25 water croliters Primer mx (10 Mea.)
0.5 nicroliteatsnd@olAs (:Qnt’f'plhg/fgj_by perﬁ)r(mmg thecdtCRAWith firgusstand 2dads witlofindri x

was added to each to sa | owed b addi.t i f 1.. f cDNA.
e aors o TS SRR ahHAR T S i et hyg0 6 i iel byrbified in 20 L
was added to ﬁﬁ@n@9§¢§§gtrﬁﬂséﬁﬁa@%n@8@%%@ 1i3BleVWD 02/ 16585 PCT/ USO01/ 25851
-49- REFERENCES Altschul, S. F. MVadden, ) ., Schaffer, A A., Zhan J.

Zhang, Z., Ml er, Swmall vamltlonguprﬂmnammmtmf Doy Pped tagnsh dutRL WeTdetprnined

PSI - BLAST: a ner atl an r.of el dat abase sear [,a eic
nci d Fes. 25, P55sG63368'd Bl ol Ahhl AR ARG BRSO, IR o Wil ¢
D. J. and Gaé)@dr@ss&irﬂ bdul ashoudts if Jaﬁ&fs)sues Vbhe€ ot wedealsag k@ hbaadlizerthand
i sol at i om of a 45-kilodalton imdazoline recegtor protein fromthe rat

brai n. Ml ec. d#p gbfinerexith e IMBIRPlggrimerapaindhe ECR dae W sorysrtedsintqa 999) .
| ni dazol f act
| dazol 0 " BEARE i BT AUSGINSINCA B, vBRY BEFAERS! NApRPTRPYcklect

Escri ba, P. VtestedrnmhdQhienduta ade pfck&8EJ .in Ibm'r(gazmml form rre@gmr@rls Archsbriptan

brain disorders. Ann,. N. Y. Acad. Sci
correspondlng to IMMRP1 were found 1n "all t%e aégmoneaSRNAs tested with the

15 highest amount present in the testis (like that of the first panel tested). Relatively

high expression was also observed in the salivary gland and the fetal brain.

The quantitative PCT was performed by determining the number of reactions
and amount of mix needed. All samples were run in triplicate, so each sample tube
20 need 3.5 reactions worth of mix. This is determined by the following formula: 2 x #

tissue samples + 1 no template control + 1 for pipetting error.

The reaction mixture was prepafed as follows.

Components vol/rxn
2X SybrGreen Master Mix 25 microliters
water 23.5 microliters
Primer mix (10 pM ea.) 0.5 microliters
CDNA (2.5 ng/pL) 1 microliter

An aliquot 171.5 pL of mix was added to each to sample tubes followed by the

25

addition of 1 pL of cDNA. Each sample tube was mixed gently and spun down. An

30 aliquot of 3 x 50 pL was added to an optical plate and analyzed.

35



20 25 30 35 WD 02/16585 PCT/US01/25851 -50- 0 What is clained is: 1. A
substantially purified | MRRP1 pol ypepti de consisting of amno acid
sequence vBEQAMBSNO. 3. 2. A substantially purified | MRRPl Cpokyimsgili de
consisting of amno acid 5 sequence SEQID NO 4. 3. A substantially
purified I MRRP 1 pol ypeptide consisting of am no acid sequence SEQ I D NO
3, wherein the am no acid sequence differs fromSEQ ID NO 3 by
conservative substitutions. 10 4. A subsygntially purified | MRRPI b

pol ypeptide consisting of amno acid sequence SEQ ID NO 4, wherein the
am no acid Sefp @’“ﬁ%ﬁ? ers fromSEQ ID NGO 4 by conservative
substitutions. 1 or I MRRPI b pol ypeptide according to clains 1 or
2 wherein thaltpduySept, Maeldes, Tult. NS ffagtA. e, Zeamgpl.j Zieng) ¥.c dEleaiW.omd 15 6.
A subst ant i al Lipnfauy Df Led 907 agappdd BEASTand PRRBIL AR wiept geheratibnofai m 1. 7.

A substanti al prgtemidithbaRe sédr anfdf Nubleid MRRPRED 2308 yg33epidode of claim 2.

8. A substantially purified | 1 poI ypept| de encoded by a poI ynucl eoti de
havi ng nucl ei g c% b Spapeh GaHRS eI A, Y (fy4s T i ed
'55553?3%'56 r 044 sﬁ;ﬁ %n@%om gws i%od &lﬂgdgggggﬁegeé%

subst anti al | yP Eﬁ?ﬁ?’é‘&hﬁfﬁﬁﬁ @%EP fied | MRRPI b or a
fragnment thereof and a phar maceutl caI I .accept abl e exci pi ent.

purified ant.%@ﬁ}lgmﬁp@ﬁd&aﬁa%ﬂé 61588).- fimidsp qr@C@mﬁ@sﬁ% z&@g@vw%f any one
of clainms 1 ontiypertensiviedesiiny @pits @piedquﬂ?tﬁb n Res. Bag. 4 $384. and purified

pol ynucl eoti de encoding an Il VIRRP1 pol ypeptide or fragnment thereof
consi st img of GarwiaaSewalia,d. Aeqiseriice, FISBQ drld Gimad, J.30999. Infidazddiak a¢oeptoand
purified pol ymicheed sleinahisedirngAen N. MR2Ra0. $9l. $ pesoi4te.
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or fragment thereof consisting of am no acid sequence SEQ ID NO 4. 14. An
i sol ated pol ynucl eotide conprising a nucleic acid sequence having: (a) SEQ
I D NO 1w@b)i@shucl ei c aci d sequence degenerate from SEQPCDUBI25851 35 as a
result of the genetic code, or a nucleic acid sequence conpl enentary to
either (a) or (b). WO 02/16585 PCT/US01/25851 -51 15. An isol ated

pol ynucl eoti de conprising a nucleic acid sequence having: (a) SEQ ID NO

2, (b) a nucleic acid sequence degeneratgof-rom SEQ ID NO 2 as a result of
t he genetl c code, or a nucleic acid sequence conplenentary to either (a)
or (b). 16. W% id a9indded. pol ynucl eoti de according to clains 14 or 15

wher ei n the conpﬂenentary nucl ei ¢ acid sequence hybridizes to either
strand of a UenatAr substadGaly eusifiedndERRPDI palypeptde i cdesistong of sinngo t dved

nucl ei ¢ aci d under condl N% noderate stringency in 50% formam de and
6 X SSC, at 42 C W ﬁé Mdi tions at 60 C, 0.5 XSSC, 0.1% SDS. 10
17. An expressi on XeiRimBANPHLALEs MGPH }68&?&&%‘ dhsRlind B Ao Okic! al ms
12-16. 18. An expression vector according to ¢laim 17 that expresses a

sol ubl e 51 MRRP1 or sequsnsieitiii(@ IID MRRA. b poI ypeptide. 15 19 A host cel

cont ai ni ng th expres vect or. of 18.. 20...A ne roduc ng an
"MRRPL or P BoPShsERiE e REE (uvERuge SReisgls o BRIl fhe
host cell of clalr@ BentRAHQ EOMND13, dherdit teaPhifo heid sbRncd Bif RXPRORTEY of

t he pol ypeptide; and (b) recovering the polypeptide fromthe host cel

culture. 21. A hybID NQaﬁtbmnpmbtevemubﬁirtuh@rrs conprising an ol i gonucl eoti de

or polynucle tlde enc z
pol ynucle@ot i dg of aﬁ?% P ﬁgémr ﬁ’gré\gdee {:(%%hl %hosf??rfnrlllae%%%/

condi tions 25 char @esqheﬂideZSHIQlﬂDN(Daft viHRecis SRURRIAE acidnpguches difRroOfrofERY
contiguous bases. _22. ybridization probe or priner of claim?21l
characterized in t BAaNG: t4 b%cor@%}ﬁa%‘feeguthltHV‘b‘?ﬁ di zing with a pol ynucl eoti de

of SEQ 1010 13 or oL MIRRR! YOS OGN Tl 3 or RO o

the polypeptide is w1thout native mammalian glycosylation.

15 6. A substantially purified fragment of the IMRRP1 polypeptide of claim 1.

7. A substantially purified fragment of the IMRRP1b polypeptide of claim 2.
8. A substantially purified IMRRP1 polypeptide encoded by a polynucleotide
having nucleic acid sequence SEQ ID NO: 1.
20 9. A substantially purified IMRRP1b polypeptide encoded by a polynucleotlde
having nucleic acid sequence SEQ ID NO: 2.
10. A pharmaceutical composition comprising substantially purified IMRRP1 or
substantially purified IMRRPIb or a fragment thereof and a
55 pharmaceutically acceptable excipient.
11. A purified antibody which binds a specifically to the polypeptide of any one
of claims 1 or 2 or antigenic epitope thereof.
12.  An isolated and purified polynucleotide encoding an IMRRP1 polypeptide
or fragment thereof consisting of amino acid sequence SEQ ID NO: 3.
30 13.  An isolated and purified polynucleotide encoding an IMRRP1b polypeptide
or fragment thereof consisting of amino acid sequence SEQ ID NO: 4.
14.  An isolated polynucleotide comprising a nucleic acid sequence having: (a)
SEQ ID NO: 1, (b)-a nucleic acid sequence degenerate from SEQ ID NO: 1
35 as a result of the genetic code, or a nucleic acid sequence complementary to
either (a) or (b).



pol ypeptide or fragnent thereof in a biological sanple containing nucleic
acid material, the nethod conprising the steps of: (a) hybridizing the

ol i gonuciveop/d&Esdf claim 21 or 22 to the nucleic acid 35PapUsel/2B510f t he
bi ol ogi cal sanple, thereby form ng a hybridization conplex; and WO

02/ 16585 PCT/ US01/ 25851 -52 (b) detecting the hybridization conpl ex,
wherein the presence of the conplex correlates with the presence of the
pol ynucl eoti de encoding the I MRRP1 or LIsYI-RRP1b pol ypeptides or fragnent
thereof in the biological sanple. 5 24. The nethod of claim 23, wherein
the nucleic ati.d nAndsdlated pplnheleptidsl eappyiging 8 ampleis dcid aemplends kaving (Bhe

pol ynerase chain r td pef gre the.hybridi zin step. 25. | § or
detecting | MRRPI oﬁ@@%gpggp@’l)?ﬁgﬁ{% Y Céé B?qugﬂ‘fe’iq eé????gteft%%r‘?@@ ﬁ@rieof in
a sanpl e, conprisifga rebllt bA}heCNEREEIRYott HAudBiIRLR dthidhcaRomPlankaciyy to

specific for IMRRPL or |INMRRPIDb pol ypeptides or antigenic fragnment thereof
under conditions ¢theif@ e @ anti gen- anti body conpl ex can form between the

anti body and e | Rl .ar .| I i i de . ant i genh .k nt
t hereof yn thie&sarr?ﬁg;l&oé%ad (%8%8{(3&% r?gg(%ﬁh%nﬁ gfeaﬁrfléatd'i @%)dl% g,gﬁérlbeﬁl{egg or med
in step (a), whereiipldeksaty anclefc héid swpphexhihidicat s dther piagentea of
the IMRRPI or | VIRRPI b6£0| ypepti des or antlfqenl c fragnents 20 thereof in
the sanple. 26. A fewHBed.goublgstendssnodynugleafidatumprisyiails npplpicrel WYt o an

| MRRP 1 | MRRPI : i C el na- . g
WU INRRP1 o | HERBER Aa)BE T Br Y e AR SR SRS 255

(b) selecting as cwitivhahglcbgditioss 4tlHOSE ,tERSKSSCPabnSBSwhi ch bind to
DARRPL oo I MRRPI b or |igand binding portion thereof. . 27..The nethod.
according to Eﬁai 6X PSR HCOMRRP PSS tﬂmﬁgn}lﬂe?%& ehpRhP ?OESg’Hﬂsto a
substrate, or cellymggbrane associated. 30 28. The nethod according to
claim 26, wherein the nethod is a conpetitive

18.  An expression vector according to claim 17 that expresses a soluble

IMRRP1 or a soluble IMRRP1b polypeptide.

15 19, A host cell containing the expression vector of claim 18.
20. A method for producing an IMRRP1 or IMRRP1b polypeptide comprising
the steps of:
(a) culturing the host cell of claim 19 under conditions suitable for the

expression of the polypeptide; and

20 (b)  recovering the polypeptide from the host cell culture.
21. A hybridization probe or primer comprising an oligonucleotide or
| polynucleotide of a sequence capable of hybridizing with a polynucleotide of
SEQ ID NO: 1 or 2 under moderate to high stringency conditions
25

characterized in that the sequence comprises 10 or more contiguous bases.
22. A hybridization probe or primer of claim 21 characterized in that it is
capable of hybridizing with a polynucleotide of SEQ ID NO: 1 or 2 under
high stringency conditions. '
30 23. A method for detecting a polynucleotide encoding an IMRRP1 or IMRRP1b
polypeptide or fragment thereof in a biological sample containing nucleic
acid material, the method comprising the steps of:
(a) hybridizing the oligonucleotide of claim 21 or 22 to the nucleic acid
material of the biological sample, thereby forming a hybridization

35
complex; and



I nhi bition assay. 29. The nethod according to claim 26, wherein said
bi nding is detected using an antibody. 35
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(b) detecting the hybridization complex, wherein the presence of the
complex correlates with the presence of the polynucleotide encoding
the IMRRP1 or IMRRP1b polypeptides or fragment thereof in the
biological sample.

The method of claim 23, wherein the nucleic acid material of the biological

sample is amplified by the polymerase chain reaction before the hybridizing

- step.

A method for detecting IMRRP1 or IMRRP1b polypeptides or antigenic
fragments thereof in a sample, comprising:
(a) contacting the sample with an antibody specific for IMRRP1
or IMRRP1b polypeptides or antigenic fragment thereof under
conditions in which an antigen-antibody complex can form
between the antibody and the IMRRP1 or IMRRP1b polypeptides or
antigenic fragment thereof in the sample; and
(b) detecting an antigen-antibody complex formed in step (a),
wherein detection of the complex indicates the presence of
the IMRRP1 or IMRRP1b polypeptides or antigenic fragments
thereof in the sample.

A method of identifying candidate ligands which bind to an IMRRP1 or

-IMRRP1b polypeptide comprising:

() contacting a test compound with IMRRP1 or IMRRP1b polypeptide
or ligand binding portion thereof,

(b)  selecting as candidate ligands those test compounds which bind to
IMRRP1 or IMRRP1b or ligand binding portion thereof.

The method according to claim 26, wherein IMRRP1 or IMRRP1b is

soluble, bound to a substrate, or cell membrane associated.

The method according to claim 26, wherein the method is a competitive

inhibition assay.

The method according to claim 26, wherein said binding is detected using an

antibody.



