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This invention relates to newly identified functions of nucleic acids
p&%@ﬁﬂ&‘g&éncoded by them and to their production and us‘é?%‘?é°°5’ 002601
particularly, the 5 nucleic acids and polypeptides relate to a G-protein
coupled receptor (GPCR), hereinafter referred to as "GPR86", and members
of the purinoceptor family of GPCRs. The invention also relates to inhibiting
or activating the actionlWSELOFrRBEIE RTIQRGPPAGpeptides.
BACKGROUND 10lt is well established that many medically significant
biological processes are mediated by proteins participating in signal
transgigetion pathways that involve G-proteins and/or second messengers, for
example, CAMP (Lefkowitz, Nature, 1991, 351: 353-354). These proteins are
referred to as proteins participating in pathways with O-proteins or "PPG
proteins". SrinamxatitpledHisthesesyddemnisivddiudeithe & REIdBratdptors,

h as those for ad ' ts and i '
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adenyl cyclase, and phosphodiesterase, and actuator proteins, for example,. .
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252: §9ds8hd polypepa@mple, in one form of signal transduction, the effect of
hormone binding is activation of the enzyme adenylate cyclase inside the

cell. Enzyme activation by hormones is dependent on the presence of the
nucleBAdeGRORRDG TP also influences hormone binding. A G-protein

connects the hormone receptor to adenylate cyclase. G- 25 protein is shown

to exchange GTP for bound GDP when activated by a hormone receptor. The
OTP carryidtisorail eaablshersthot aparatectisally sisrHicsry higlogicrl RygraesEy are
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as having seven putative transmembrane domains. 5 The domains are
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biologically active receptors, such as hormone, viral, grawth factor and
neur%@f@%@é&‘?@%&eﬁ‘rf@&bé@%geﬁ sg(%qsg%ﬁ%%vﬁgl R}Inrse?(}:'g%1 ST
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o patrimecredSprons WhictebihdSasnesld gt dA3g8WsBH for treating psychotic
and neurological disorders. Other examples of members of this family

include, but are not limited to, calcitonin, adrenergjc, endoghelin .
For example, in one form of signal transduction, the effect of hormone binding

is activation of the enzyme adenylate cyclase inside the cell. Enzyme activation by
hormones is dependent on the presence of the nucleotide, GTP. GTP also influences
hormone binding. A G-protein connects the hormone receptor to adenylate cyclase. G-

25  protein is shown to exchange GTP for bound GDP when activated by a hormone
receptor. The GTP carrying form then binds to activated adenylate cyclase. Hydrolysis
of GTP to GDP, catalysed by the G-protein itself, returns the G-protein to its basal,



15adenosine, muscarinic, serotonin, histamine, thrombin, kinin, follicle
stimulatingo#hormone, opsins, endothelial differentiation gene-I rhodog)sinsi
o%‘?&ﬂ??l é’zéytomegalovirus receptors.  Most G-protein 0885{8‘82 05/002601
receptors have single conserved cysteine residues in each of the first two
extracellular loops which form disulphide Bonds that are believed 20 to
stabilise functional protein structure. The 7 transmembrane regions are
designated as T TM2, IM3, TM4, TM5, T and TM7. T
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transduction of some G-protein coupled receptors. Most 25G-protein coupled
receptors contain potential phosphorylation sites within the third cytoplasmic
loop and/or tHeRSAYERRF RIRTSHESPE SIRSERRILY of (rBteiRR Gorsd FecBibys,
such(apre)lids deearhrentfiond phnsphesyiatiguiieretesmaiitaate Adandier
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side afwakssaPiqifotein coupled receptor 5 transmembrane helix is thought to
face inward and form a polar ligand binding site. TM3 has been implicated in
several G-protein coupled receptors as having a ligand binding site, such as
the TM3 asizRtalEESHRR! FPRABIYEHES Fawesgﬁa\éfggmmﬁhwwr&%} TM7
Phenyliatastisrisdadstifielsding thesealsernoplieatedipdiopintivistein e Cofubieir20 to
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John&onilgtodicommetbrecRuers gBgles dorBming3egemoreraneiobirédnaproleptic drugs
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biological functions in a cell. Phospharylation of cytoplasmic residues of
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mammanan hoat. Over the pas years, a‘rh'ly‘é,’r 8 t?ﬁarapieutlc agents
targetirign®gederdme mbgpiaes (7 TM) receptors have been successfully
introduced onto the market. Thus, 0-protein coupled receptors have an

established, proven history as 20therapeutic targets. Clearly there is a need
for identificfiot GracteiarertRind AbrsRIBIShMTSITele SPRIFS R R EiaR ToRides in
role igpRQERYIRG BRORGrIBNYIN 166pEeAkIRE ysfdnalisiiseolhaasese believed

20  to stabilise functional protein structure. The 7 transmembrane regions are designated
as TM1, TM2, TM3, TM4, TMS5, TM6, and TM7. TM3 has been implicated in signal

transduction.

Phosphorylation and lipidation (pamitylation or farnesylation) of cysteine
residues can influence signal transduction of some G-protein coupled receptors. Most
25  G-protein coupled receptors contain potential phosphorylation sites within the third
cytoplasmic loop and/or the carboxy terminus. For several G-protein coupled
receptors, such as the p -adrenoreceptor, phosphorylation by protein kinase A and/or

specific receptor kinases mediates receptor desensitization. For some receptors, the



SUMMARY According to a 1st aspect of the present invention, we provide a
method of 25identifying a molecule suitable for the treatment, prophylaxis or
alEQiAs18%1%2 oPR86 associated disease, in particular inflanﬁgfgﬁ}'/%%%o&g%l
or pain, the method comprising determining whether a candidate molecule is
an agonist or antagonist of GPR86 polypeéptide, in which the GPR86
polypeptide comprises the amino acid WO

200@4%8%@%@% és%%%?ﬁ%%&ﬁ%uﬁpéﬂ%L%B&ﬁ%@%ii@%%’%&&%ﬁ\ﬂ@e 3or

SEQ . 7, a fragment thereof or a sequence which is at
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14, 0ra ence which |s ast 90% identical thereto.
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comprising OPR receptor coupled with the'GPR86 favoured G-protein
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result of said contacting.  Preferably, an antagonist is identified by

contacting a cell comprising OPR86 receptor coupled with the GPR86

favoured Geppodedin Goupltd secanatidete leampoelihd atty acabiidtbyrhendrgrimeric G-
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compound and determlnln;q whether the level of a GPCR sensitive marker 20

suchtaepenAioneofexiomsisargidass iaf raeiels cowrlsd iFesrrigr has been
contagdinghiel mefpakyertmantapanist ordenifiedtnn coTastinghasgling of some

omprising GPR86 receptor cqupled. with omiscuous stimylatory 0O-protein
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of a @FiGRaseasitieBambokie Over the past 15 years, nearly 350 therapeutic agents

targeting 7 transmembrane (7 TM) receptors have been successfully introduced onto

the market.

Thus, G-protein coupled receptors have an established, proven history as
20 therapeutic targets. Clearly there is a need for identification and characterization of
further receptors which can play a role in preventing, ameliorating or correcting

dysfunctions or diseases.
SUMMARY

According to a 1% aspect of the present invention, we provide a method of
25  identifying a molecule suitable for the treatment, prophylaxis or alleviation of a
GPR86 associated disease, in particular inflammatory disease or pain, the method
comprising determining whether a candidate molecule is an agonist or antagonisf of

GPRS86 polypeptide, in which the GPR86 polypeptide comprises the amino acid



such as cyclic AMP (cAMP) in said cell is lowered as a result of said
contacting. WO 2006/003422PC T/C B2005/002601 5 Preferably, the
ngf%??%%%"ﬁises (a) providing a wild type animal or a transd’é}# B2005/002601
non-human animal having a functionally disrupted endogenous OPR86 gene;
(b) exposing the wild type or transgenic nén-human animal to a candidate
molecule; and (c) determining whether a biological parameter of the animal is
chandeteaes fareRul St iha08atiho o RE Y BPYE PBHIRIY Phragment
param%?er IS 'selected from the group consisting of: response to stimuli,
resptnseofohestguesisorisichds lig et Alvaidenficebliseniae, an inflammatory
response, response to pain, preferably response to pain. Preferably, the
method comprises; (a) providing a wild type cell or a cell 10 comprising a
functionallyPErérsted s dBRBMHBAYRSPIRRE GarRdcHRY&rapirls RaH REGHIRE
from g d A HOIIE INOKLN U SR ADINGRha WBQ afiNotionallysdiskumoteshich is at
endagen 0PR86 gene; (b) exposing the cell to a candidate molecule; and
@) dbg@ﬁ%r?ﬁwl i ﬁg?rgt%'lological activity of GPR86 polypeptide is changed
as a result of the contacting. 15There is provided, according to a 2nd aspect

of the preS%ééaxg%i%ﬂaﬁoﬁf& 'Msmﬁﬁa@ﬂ%%%g@ﬁmmgeﬁa L G

having a function rupted endogenous OP ene in a method of
idenms}lw@ﬁdagéﬁié@%ﬁt&@wh%bﬁf@ﬁ@%dﬁtﬂwgﬁwémdﬁ%(ﬁ?%é
treatmgyiepi@Rhylaxis or alleviation of a 0PR86 associated disease, in
particular inflammatory disease or pain. 20Use of a transgenic non-human
animal having a functionally disrupted endogenous GPR86 gene, or an
isolated celPmfé¢iablye 4 egonikt dsidentidicd|tp cenBRIRG6 extlsouimre ndi SEEES in
l%am%gclz%tg}ﬂc%@ %?R%%%%eéﬁﬁxﬁr {red G~ﬁ'5‘t3'é§1r @?Witﬂ‘fc%%&&@ Rmpound
non-human animal comprises a functionally disrupted GPR86 gene,
preferabiipteoniprsimbaheetbaltyshod @ﬁf@sss@%vs pTsSTISFAS st op MP
WO 2006PPR342-RETIGBRARSMARNGf sarebatakiliig he transgenie

non-human animal displays a change in any one or more of the following
phenotypes when compared with a wild type animal: response to
Preferably, an antagonist is identified by contacting a cell comprising GPR86

receptor coupled with the GPR86 favoured G-protein G; with a candidate compound
15  and determining whether the level of a GPCR sensitive marker such as cyclic AMP

© (cAMP) in said cell is raised as a result of said contacting.

Preferably, an agonist is identified by contacting a cell comprising GPR86
receptor coupled with a promiscuous stimulatory G-protein such as Ga16 with a
candidate compound and determining whether the level of a GPCR sensitive marker

20  such as cyclic AMP (cAMP) in said cell is raised as a result of said contacting.

Preferably, an antagonist is identified by contacting a cell comprising GPR86
receptor coupled with a promiscuous stimulatory G-protein such as Gq16 with a
candidate compound and determining whether the level of a GPCR sensitive marker

such as cyclic AMP (cAMP) in said cell is lowered as a result of said contacting.



stimuli, response to heat, response to light, an immune response, an
inflammatory response, response to pain, preferably response to pain.
5&8@?3@@,“%& transgenic non-human animal displays at |ea%?18§§28?ﬂ? 2601
following: (a) an altered susceptibility to pain being an increased or
decreased sensitivity to pain, and (b) an &tered susceptibility to inflammatory
pain being an increased or decreased susceptibility to inflammatory pain,

when comRaLed 492 Wl thivig ét'irﬁqPﬂLeg-@B iiRrakly athadrepeasmal or a

non-human animal’is a rodent, preferably a mouse.  We provide, %ing
to a BAISESPERIRB ARG Prdngia AL RS FISTRIEA ﬂ%%??%%ﬁé or
antagenistt)ferpcsRiR 8epalynepsioeirihezenthont bamprisingadminisietity a

candidgte com to a wild type or transgenic non-human.animal
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aspext ofethul pféseermtavtngion, there is provided use of a GPR86

polypeptide comprising an amino acid sequence shown in SEQ ID NO. 3 or
SEQ ID NO: 5 or SEQ ID NO: 7, a fragment thereof or a sequence which is at
least 90% iResierehlyuartiol9aicah aaarARTAA SO FHRE Ry B PP AResR&et

therggffordhe traatmesipsiaphyiexs abanseRRBeha 38asiaiett dispase, an
particular inflammatory 20disease oré)ﬁin. elprovide according to a 5th
a

aspet GIRE HRLEER TG SRIRSA ST P ypST%ﬁ%ﬁé%ﬁalg'comprising a
nucleic acid sequence shown in SEQ ID No. 1, SEQ ID No.2 or SEQ ID NO:
4, a fragmepit er%{,?aggpé %&ﬁws&ﬁgrw&i%imumta%% Qg@@&%}@e&ata

for the identificatio an agonist or antagonist thereof for the 25 treatment,
Irophytemisiog 4 oraiee by dirsrmted endesmseurBRHe areipnelirbhtarsell
diseqs MEPeHh sARisisai¥nihehaiBsselpciag fmmtdegsouprenssisting
of: acute pain, chronic pain, cutanequs pain somati(%i%‘%{n, vif,ce al a%%iné
referfHEEI R RGPS JLA R &AL I h SRR RO & S Bathic
pain @erutdlgin)whaiteasbiolp sicahactjuiip of GIRRAS @s)ipeniidcisebangighasrossult
cancgz{g@l%igdrgagici{%narising from 5neurological disorders such as Parkinson's
disease, pain ar|5|ﬁ'g from spine and peripheral nerve surgery, brain tumors,
traumatic brain injury (TBI), spinal cord trauma, chronic pain syndromes,

@hronic fatigye SYNHHQRIRd NRLEANBISHEN 85 E0smiDatasm @lGition, use ofa
glossopharyngeal neuralgia, gostherpetic neuralgia and causalgia, pai

ain
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GPRS86 gene in a method of identifying an agonist or antagonist of GPR86 polypeptide

for use in the treatment, prophylaxis or alleviation of a GPR86 associated disease, in

particular inflammatory disease or pain.

20 Use of a transgenic non-human animal having a functionally disrupted
endogenous GPR86 gene, or an isolated cell or tissue thereof, as a model for a GPR86

associated disease, in particular inflammatory disease or pain.

Preferably, the transgenic non-human animal comprises a functionally
disrupted GPR86 gene, preferably comprising a deletion in a GPR86 gene or a portion
25  thereof.



10 rheumatic disease, period pain, back pain, lower back pain, joint pain,
abdominal pain, chest pain, labour pain, musculoskeletal and skin diseases,
hSEY A 42nd fiboromyalgia. Preferably, the inflammatory FLEE0L/002601
selected from an inflammatory disorder, preferably selected from the group
consisting of inflammatory diseases (e.g. 45rheumatoid arthritis, multiple
sclerosis, Guillain-Barre syndrome, Crohn's disease, ulcerative colitis,

psoriasis, graft versus host disease, systemic lupys, erythematosus or
insulin-dep Wé%ﬁ]i’léﬁzi’ﬁéf@%sﬁ?&ﬁ%ﬁ%ﬁfrﬁ?ﬁﬁﬁeﬁﬁggssaeg%ﬂ? Tl Shedk
syndrgneyfastefoRsthiitisdindrees witdn amyaatowmith ewelddigeamen A cigsponse to
pain. £hranic baln. SHIePallie Rain, aRtaR e i AR iR Aory
glomeruloriephritis; reperfusion 20injury, bone resorption diseases, asthma,
strokesspopesc aetianiafarptionpieferehly iRRPDSE@RRspiratory distress
syndrome (ARDS), multiple organ injury secondary to trauma, dermatoses

with acute inflammatory components, acute purulent meningitis, necrgtjsing
éntrerocolit?é?@)‘}?m?’oFhE§*H§§8@|%f@8’maﬁ€mgﬁlléﬁf§%?’§8@[‘?&%HB%R,?HE

leukaphesizig, @an Weaytestirsplibtiontaeite einghronitdafitdrondaticased the
lung 25caused by smoke.inhalgtion, endometriosis. 'S gl . Uveitis,
A ST RSB L a0 St e FEEEG: A Bl
follovinmgasedcutderacassdsapesipithitity sordlrarpaiagiopinsKhenIsomEREE# o 2 wild-
diseqse, Lrakiatic arthritis, sepsis, chronic obstructive pulmonary disease,
congestive heart failure, osteoporosis, cachexia, Parkinson's disease,
periodontal diseases, gout, allergic diseases, age-related 30 macular
degeneratiphefityiaRcanchpeaiic fdarasifan \AndDRG/ 0RBAY PRETMy 2 mouse.
B2005/002601 8 The present invention, in a 6th aspect, provides an
agonist or antagonist of GPR86 identified by a method or use as set out.

In a 7th asp&etpobthie, mesetitgteartiomperend ibeqmuvtdbthvensio, sushtzed of
molegiilc; @Mg@ﬁf@@ tRrQBRMas 8PREEYANRRAES {RE MM Bhprising
disease or'pain. 5According to an 8th aspect of the present invention, we,
proviadminisisgae stkandidate ORI R Sy MYRE O FRsIANYT T hupABifRymel as
thereje:caRRAHAINE @R RRS ChinE Mol lutofaliawingnaésPR86 polypeptide or
part thereof; an antibody against a GPR86 polypeptide; or a nucleic acid
capable of encoding such. We provide, according to a 9th aspect of the
igvention, aAmetibaspédreftirgmsent invention, there is provided use of a GPR86

polypeptide comprising an amino acid sequence shown in SEQ ID NO. 3 or SEQ ID
NO: 5 or SEQ ID NO: 7, a fragment thereof or a sequence which is at least 90%
identical thereto, for the identification of an agonist or antagonist thereof for the

treatment, prophylaxis of a GPR86 associated disease, in particular inflammatory

20  disease or pain.

We provide, according to a 5™ aspect of the present invention, use of a GPR86
polynucleotide comprising a nucleic acid sequence shown in SEQ ID No. 1, SEQ ID
No.2 or SEQ ID NO: 4, a fragment thereof or a sequence which is at least 90%
identical thereto, for the identification of an agonist or antagonist thereof for the
25  treatment, prophylaxis of a GPR86 associated disease, in particular inflammatory

disease or pain.



10 individual suffering from inflammatory disease or pain, the method
comprising increasing or decreasing the activity or amount of GPR86
p&ﬂ?@ﬁ?@@ﬁzthe individual. Preferably, the method comﬁl‘féré B2005/002601
administering a GPR86 polypeptide, an agonist of GPR86 polypeptide or an
antagonist of GPR86 to the individual 15There is provided, in accordance
with a 10th aspect of the present invention, a method of diagnosis of a

Inflammatory HSEBEeRE ?ﬂ%st@e%m%qygg%@ﬁ%ﬂg B8 9Luf@ain,

detecting the level or pattern of expression o 6 polypeptide in an
animSPSGHfePiiey SHapRPERE: RYBAISHIEN H&?P&%Pé&bﬁ%gai%‘gﬁ%z BrRkdine
compayingrdisl ievielaiipaitanioaf iR masiomnspithitpiiafpenanmay, paimasiz0
BRIEILIZODESCRIP ION O ;Il'(li—élehDRAWINGS Fé%ure 1.is adieaggéam

( ID

showing the Tesults 8f ahaRysis of the fuman GPRE6 polypepti

NO: Bpwsingichkdismilers rudtusdiqktiptiod sofwpae ofipiegrirom spine and
(http:{Jéﬁwaﬁa&%a&g&ﬁ?e&m%ﬁ’i@@@éﬁﬁaﬁébgﬁ%u@wﬁq)?smlda&%ram

showing a r;g;esentatlon of the knockout plasmid.

200650542 e D SPtTpEoshpnic fighssyRdEome; AgPaH SR S asan
expregginiafderinsd) %Mﬁ%@%@g@?@gﬂé %éﬂfﬁ,’z‘@é':ﬁ@ neuralgia and calﬁsalfgia,
transcription-polymerase al eactio - . gure 4.1S a gra (0]
atm TR AP Y LB SR R HE essr e N AT
1ild tyhereatiméits:aSd igured pamnabgriphiof Idera bavinpthie, fontziin, tbegminal pain,
showigg.f ?Efﬁ'}?aﬁ&‘&f Cancth A nEkaa9sd @ili{f? ARCALL LWL, from SPR86

knockout (white) versus wild type animals (black). Figure 6 is a graph of
the Ef@é%ﬁ@ég\?onfrey test results (-/- knockout animals; +1+ wildtype
controls). 10Figure 7 is a figure showing the results of RT-PCR analysis of

GPR86 expression in nu§1ber of human d,erivied gﬁfe%rues. Lane 1: Bone
Marrow; LahE&%" Jnfanmae ARG A R AT BBV ane
5: Mydadzd28 préfarudl§ s€leted BOnlihngrdud btRdistimnel:GnMsteciagidibanes @.g.

onglr ; '\ ok L X it 0 (rain).
D P S T e
expredesiie eohtippearighin graib ey dastidingase, petemic Biplseprythematpsus or
Salivayirfchehadt daRo A &R, bR iniMb aHeisbaNEsiokRNHdEk 5A%me,

6: Ovary; Lane 7: Pancreas; Lane 8: Adipose; Lane 9: Testis; Lane 10: Heart;
LaneFteRrduitis, qiabeses onigtlpmmatey: ‘?@Niﬂé%}?iaa??eafﬂ?&ﬂ%f}g?ﬁﬁr?@&s:
Stomastidiithiclyaine dd@itataian2fitisahcdsdénais;GhntanddphBiaotpbdindon

z}(gégfé‘é’l\gyzgﬁ%%rg%zo"Ar_‘?ﬁ?s%%'seé:%gt%n%alf SNBSS SERSTUE RN, bANG A Fijury,
adult respiratory distress syndrome (ARDS), multiple organ injury secondary to
trauma, dermatoses with acute inflammatory components, acute purulent meningitis,
necrotising entrerocolitis, syndromes associated with hemodialysis, septic shock,
leukopherisis, granulocyte transfusion, acute or chronic inflammation of the lung

25  caused by smoke inhalation, endometriosis, Behcet's disease, uveitis, ankylosing
spondylitis, pancreatitis, cancer, Lyme disease, restenosis following percutaneous
transluminal coronary angioplasty, Alzheimer's disease, traumatic arthritis, sepsis,
chronic obstructive pulmonary disease, congestive heart failure, osteoporosis,

cachexia, Parkinson’s disease, periodontal diseases, gout, allergic diseases, age-related

30 macular degeneration, infection and cystic fibrosis.



Sequence Listings SEQ ID NO: 1 shows the cDNA sequence of human
GPR86. SEQ ID NO: 2 shows an open reading frame derived from SEQ ID
NB(.)fPQg@?j NO: 3 shows the 25 amino acid sequence of HGHER EBRES"
SEQ ID NO: 4 shows the open reading frame 10 of a cDNA for Mouse
GPR86. SEQ ID NO: 5 shows the amino &cid sequence of Mouse GPR86.
SEQ ID NO: 6 shows an alternative cDNA sequence of human GPR86. SEQ
ID NO 7 shows the alternative aming acid sequence of human GPRS8 Q
ID NO: 8-20. SRONE the Khoe 6‘&?5?%?%?§tp%r(r1%‘r%§ead’ua OE‘ésfoéaé‘%%ﬁ‘qr@Em
5 sh6iRB8aadentiikd by plensthind segsraicist METHODS EMPLOYED  The
practice of the present invention will employ, unless otherwise indicated,
conventional techniques of chemistry, molecular biology, microbiology,
recombinaA® BRI AERFatieE e RETSHY YRR R b RAS Hrﬂ’(édﬁgﬂ'}%ﬂft?@ﬁ%cﬁ polecule
persesy efeareinasttskilph i e anevRition tFChnlies AceyeXgiae etpkthe
literature. See, for example, J. Sambrook, E. F. Fritsch, and T. Maniatis,

1989, Molecular Cloning: A Laboratory Manual, Second Edition, Books 1-3,
Gold Spring\ktarbiogltiabo’itesyerres theAnsiebeinFenkitng vl p(d 686 adidgnostic kit
periagdic ; rent i | ch. d
L v S R e S G
Kahrnages sriilesensiar RRACRbReAERfLrErasherr T carmidhady against a
Wiley; 888081 ybdMidebak AndeitdbR:AB1dbEGROdEZWeAN Situ
Hybridization: Principles and Practice; Oxford University Press; M. J. Gait
(Editor), 1984, Oligonucleotide Synthesis: A Practical Approach, hi Press; D.
M. J. Lilley BhchdovideDaotvding tha07" Mptttarfstefifrenyion lometioi Af Stalitg re

Rart A;,Synthesis an ical IS 50 Shangleay.
IRcaﬁg%Yc}:/%ér’iessus; é’%‘g%?#@%ﬂ?e@b? Egéégﬁ%%ﬁéﬁ: Fg)o.rtag%éPro ocol
NO. insyemsingntideraersing g aefiviner EaoMei RIVPPREGPobBrSISHRd Barbor
LaboraiguRress, ISBN 0-87969-544-7); Antibodies : A Laboratory Manual
by Ed Harlow (Editor), David Lane (Editor) (1988, Cold Spring Harbor
Laboratory Press, ISBN 0-87969-314-2), 1855, Lars-Inge Larsson 25
"Immunocyrechieibigf e Tedad @npiaciiteihiSRiGgRredR BicppBacptiRgton,
Florida, 198 0-8493-6078-1, John D..P almmunochemical
ProtGRE el bR S eBias o e i o AR S S R 0
Press, Totowa, New Jersey, 1998, ISBN 0-89603-493-3, Handbook of Drug
13creening, egliteck by RamaldishnaRRehalta TiahaRHIR: FeiaaneRS tion, a
(2001, New York, NY, Marcel 30 Delcker, ISBN 0-8247-0562-9); Lah Ref: A
Han %%Rd&fﬁmés’ ﬁé&@@ﬁ{g‘z’l%{ﬂﬂl @ﬂ;@g@ Qu@pin, the method ¢omprising the
20064Rp3422D@EIERROBB 100160 patitrR efesgnesidoofGRR g BipthadBémah,

Edited Jane Roskams and Linda,Rodgers 02, Cold Spring Harbor .
o bGP TR Do DL s e s e RRHRS LB Lomparing
Therép/¢taibr Batisone Baeressivn Withathat BEalkaowm# afgwlISBN:

0911910107, John Wiley & Sons). Each of these general texts is herein

incorporated 5 by reference. Each of these general texts is herein
3AcorBBIEERESCRIHQNOE THE DRAWINGS

Figure 1 is a diagram showing the results of analysis of the human GPR86
polypeptide (SEQ ID NO: 3) using the HMM structural prediction software of pfam

(http://www.sanger.ac.uk/Software/Pfam/search.shtml).

Figure 2 is a diagram showing a representation of the knockout plasmid.



DETAILED DESCRIPTION GPR86 This document describes in general a
G-Protein Coupled Receptor (GPCR), in  particular, a purlnocegtorégﬁ))(()a2601

U%?&Oeoﬂo%ﬁfﬁled receptor, which we refer to as 10 GPR86, S WERA

homologues, variants or derivatives thereof. = We have identified that
transgenic animals lacking functional 6PR86 display an altered susceptibility
to pain when compared to a wild-type animal. Specifically, GPR86 knockouts
are less sengjji in. t nimals.exhibit an al
Clsceptibiiy e e P e (o 1
inflarBPR&tRIAM pHifeverseAraseartify-nabHRese sBainaagsios (R PREB)-
homologues, variants or derivatives thereof, and modulators thereof in the
treatment, relief or diagnosis of pain. This and other embodiments of the

invention whf BBt S &8RN AR Somets el SH el ee R ERs NE B HU e
OF GHR86 Robiymetasevihbinpeeadiiais.(PCR) amplification of 0OPR86

cDNA detects expression of GPR86 to varying abundance in bone marrow,
thymus, lymph node, leukocytes, osteoblasts and chondrocytes of human
derived tisshigurathiss appb fdyath iomdhedivrmalie tosb ghovtiitin eesdty kxpresetias

and Myla G081 O HEEME YA TP el SPUSIS GEPUESHIOR RS pe

seen in C010720, derived from lymphocytes, and 25 THP1 cells which are
deriveimaln{Blskbeytes. (Example 4: Figure 7). WO 2006/003422PCT/G
B2005/00260 1 12  Furthermore, expression of GPR86 is also detected in

spleen, saliyar nds, spinal corq, tongue, adipose, testis, rt, eyes, lung,
kidney, thyriréwlﬁs‘%l,r %{%Fn% aan((’?lg%%%ﬂéﬁw%g%f&?lgfg}'nfeﬁfg?uiﬁéb {%f‘ Bf?é‘étea[}?lm S
blood;/blatlderanehirdi®nal gland of mouse tissues (Example 4; Figure 8).

5An expression profile of GPR86 is shown in Figure 3.  Using GPR86
cDNA of SEQ ID NO: 1 and 6 to search the human EST data sources by
BLASTN, iddatiresiapdBunehrivarnbe ssnleatRdm (5 antzsbriefi GBRRP from

hum@@ﬂa@s@fénnmﬁmdmﬁﬂmh ABEVENE aeskmmmﬁ(sjrnm@maﬂéw; Lallle 2:
hypothalamus. Thjs indicates that OPR86 is expressed in these normal or
AT 5 O T AR LTS ey g
probé&slantitodies ] eXHiRisdiame 8: Osteoblast; Lane 9: Chondrocyte; Lane 10. Negative

control; Lane 11: Positive control (brain).

15 Figure 8 is a figure showing the results of RT-PCR analysis of GPR86
expression in a number of mouse derived tissues. Lane 1: Spleen; Lane 2: Salivary
gland; Lane 3: Spinal Cord; Lane 4: Muscle; Lane 5: Tongue; Lane 6: Ovary; Lane 7:
Pancreas; Lane 8: Adipose; Lane 9: Testis; Lane 10: Heart; Lane 1: Eyes; Lane 12:
Lung; Lane 13: Kidney; Lane 14: Thymus; Lane 15: Stomach+SI; : Lane 16: Brain:

20  Lane 17: Liver+Gb; Lane 18: Blood; Lane 19: Bladder; Lane 20: Adrenal; Lane 21:
C57BL6J genomic DNA; Lane 22: 129SvEv genomic DNA.

Sequence Listings

SEQ ID NO: 1 shows the cDNA sequence of human GPR86. SEQ ID NO: 2
shows an open reading frame derived from SEQ ID NO: 1. SEQ ID NO: 3 shows the
25  amino acid sequence of human GPR86. SEQ ID NO: 4 shows the open reading frame



vectors and ligands are useful for detection, diagnosis, treatment and other
assays for diseases associated with over-, under- and abnormal expression
omé%%om%se and other tissues. GPR86 ASSOCIATED [‘5@1‘:‘%‘%%0“26‘”
15According to the methods and compositions described here, GPR86
GPCR is useful for treating and diagnosinifa range of diseases. These
diseases are referred to for convenience as "GPR86 associated diseases".

Th [+ ' Is for GRR86
st T M B R e B SR e o

derivafitss FRR861 SEQIDING: SsshessmedesnaticrieiNy peeaianen Bt Ayoaists
and apbRaeNERT) MAX O YreHsih&iAgnRae LintisehGPREGASSOCIARsh GPRs6.

diseases. In particular, GPR86 may be uie}d in a screen for molecules

capaB B At ifie hSRANEHR AT IRESBY BEEPRS fREICS B NO: 21
assoclated tHisleaskoW\HRAIA6H08422PCT/GB2005/002601 13 a disease
which maps to this locus, chromosomal band, region, arm or the same
chromosome. Known diseases which have been determined as being linked
to theVieFHENS &MPIPYEMosomal band, region, arm or chromosome as the
chromosomal location of 5 GPR86 (i.e., Homo sapiens chromosome 3g24)
include the following (locations in brackets): acute myelogenous leukemia
(3924), HerferRERsAER e dheSyreRsinacpsiopayilbrmeley-Apiessathosiseidicpted,
(3024-sirent e Rahaly vea b@shspnsro M kg R4 biolo ACRAtIBI 6 B RREmibEn kAt
a preferred embodiment, GPR86 and.its modulators (sych as agopists and., .
o T e B e R e R
19 thigndbe arhénchdoghmiqises sedaradaitied tsths, | demines $earfnsontspdiséase,

cardiag fH36A5% SHARHAR IS URERY SOUIEMIRr QRY RS ICHIR AN IREuboratory

hypotension, nausea, Tourette syndrome, stress, and pain. ~ Knockout niice
deficlatriyorred Bl Badkidedofplictisipsdlarber dehosremeusnabel,
Exanfpmﬁeﬂﬁl;{]{?@ﬂi&hﬂ@fe@&ﬁmﬁ}@&wﬂﬁbﬁlg%@zﬂmmf zf%lf},g%gg?%gy,
tested in.a.Tail Flick Tes ockqut anima icient in fyuncti are
oL A A e A R SR
Bxanifdhny 1&9_!96, Hg’dréﬁmmd &mﬁwmgeﬁsmaﬂdmﬁwy _Hk*din Téabty &
knockoitanialside ieichabies WS Re.C TR0 A8 4P RS SRS [P A0 na

stimuli and pain than wild type 20animals.
Practice; Oxford University Press; M. J. Gait (Editor), 1984, Oligonucleotide

Synthesis: A Practical Approach, Irl Press; D. M. J. Lilley and J. E. Dahlberg, 1992,
Methods of Enzymology: DNA Structure Part A: Synthesis and Physical Analysis of

20  DNA Methods in Enzymology, Academic Press; Using Antibodies : A Laboratory
Manual : Portable Protocol NO. I by Edward Harlow, David Lane, Ed Harlow (1999,
Cold Spring Harbor Laboratory Press, ISBN 0-87969-544-7); Antibodies : A
Laboratory Manual by Ed Harlow (Editor), David Lane (Editor) (1988, Cold Spring
Harbor Laboratory Press, ISBN 0-87969-314-2), 1855, Lars-Inge Larsson

25  “Immunocytochemistry: Theory and Practice”, CRC Press inc., Baca Raton, Florida,
1988, ISBN 0-8493-6078-1, John D. Pound (ed); “Immunochemical Protocols, vol
807, in the series: “Methods in Molecular Biology”’, Humana Press, Totowa, New
Jersey, 1998, ISBN 0-89603-493-3, Handbook of Drug Screening, edited by
Ramakrishna Seethala, Prabhavathi B. Fernandes (2001, New York, NY, Marcel

30 Dekker, ISBN 0-8247-0562-9); Lab Ref: A Handbook of Recipes, Reagents, and Other



Accordingly, according to a preferred embodiment of the invention, GPR86
and its modulators (such as agonists and preferably antagomstsﬁ

udER Y ?ﬁ?%ﬁése or treat, by any means as described in this BELIHR }iﬂ)?/%’é?ﬂl
and cancer. Particularly, pain includes neuropathic, post herpatic neuralgia,
diabetic neuralgia, 25trigeminal neuralgiaj nlcohol (ethanol) related
neuropathy, neuralgia of leprosy, vasculitic neuralgia, uremic neuralgia,
B R I detorle) e e ATUORAIIES:, 2002,
thoracic outiet syndrom carpal tunne syn rome, tarsal

2006/B03 32RO TR BRAO5002,08 BN H-Rii968t 63hdlrendelhe dfalgidvlanual of

ParegieliGe, CATPIRIGRS AR ERRIBS YO e HE TRRRERRANO AL, IiBN:

syndromie, atypical facial pain, lower back pain, iumbar spiné stenosis, disc

dise %3 194 Adai TV ierdcsens) oReshiobihege asnemkipesry hewsipiingorporated
SPONPY RHseRNHEeH BiSBdiseastl ¢ond cahdnyeiatasialnadbinfarmatory
pain, 5osteoarthritis, rheumatoid arthritis, inflammatory bowel disease.
Cancer pain particularly cancer includes breast, prostate, colon, lung,
ovariBErandgbh®mscartEN Headache, migraine, tension headache, cluster
headache, chronic paroxysmal hemicrania are included, as are visceral pain,
dysmenorrhea, non peptic dyspepsia, non-cardiac chest pain, irritable bowel
syndfefi8&hantom rectum pain. Thermal 10 hyperalgesia and post
operative pain.  Furthermore, we demonstrate in the Examples that GPR86
is expressed in cells derived from immune re g@nswe cells (Examples 3 an

4). TransgehRSAMRRIARTG RITHBITR Gk taigﬁaypéeeé%ag%@?cm in

tendeaeycitarinfiaurinoatiso: 8%sTopyotm campllectepiod Wigolievs rdibiso as

Inclu% es thal GRR86 is invalved in inflammatory 15 responses which

038 that are MVoved in wﬁfnmma ory anceisneuropathlc aspects of
pain.  According to another aspect, GPR86 and its modulators (such as

agonists an BRI HLI R e 9e A HADIRRIE KRR AR R fray

as described in this document, inflammatory diseases (e.g. rheumatoid

arthrifs KRR Shs seldhbiistoses e crmmared Aqd Bl pRamal;Sasgfically,

ulceramgsqzh%k@&@ms&sgeaﬁiw&rwpmme systemigmblpeschibit an
eryth mat sus or.in li end nt diabetes m II|u autoi mune ses
(e.0. % (? e slﬁ)/rfctj}'(gr)nlg os%eoa%}rxfls %artb S8 o%r’)él%r Amma 8 Bbd'lst ?
Iﬁseaaé)mm@tlmpmm chronic pain, neuropathie pain, contact dermatitis,
atherosclerosis, glomerulonephritis, reperfusion injury, bone resorption

25diseases, asthma, stroke, myocardial infarction, thermal injury, adult
respiratory Accordingly, we disclose the use of GPR86, homologues, variants or

derivatives thereof, and modulators thereof in the treatment, relief or diagnosis of pain.

This and other embodiments of the invention will be described in further detail below.
EXPRESSION PROFILE OF GPR86

20 Polymerase chain reaction (PCR) amplification of GPR86 cDNA detects
expression of GPR86 to varying abundance in bone marrow, thymus, lymph node,
leukocytes, osteoblasts and chondrocytes of human derived tissues. It was also found
in the human derived cell lines Jurkat CD4+ and Myla CD8+, both derived from T-
cells. Low levels of expression was seen in Colo720, derived from lymphocytes, and

25  THP1 cells which are derived from monocytes. (Example 4; Figure 7).



distress syndrome (ARDS), multiple organ injury secondary to trauma,
dermatoses with acute inflammatory components, acute purulent meningitis
n&?&?gfﬁoﬂ%?ﬁrerocolitis, syndromes associated with hemodigff/ylg%oeos 82601
shock, leukopherisis, granulocyte transfusion, acute or chronic inflammation
of the lung caused by smoke 30inhalatiori2endometriosis, Behcet's disease,
uveitis, ankylosing spondylitis, 15 pancreatitis, cancer, Lyme disease,
restenosis follawing percutaneou minal coronary angiopl
AIzheimer'sEp ééegé%%’rg)ﬁ%eg |€%@§%§§§éﬁé§? gﬁt%?]e% }({)lbs rﬁﬁi@eﬁgﬁ?’n%ar?gf)’/
diseap@at ongle sihguh edipdsd ueetjobraopeyesibingakitaria Pakmsomach and
diseag PRAHRDRdisrasesudauy laIsIBIRe BRRRcARRT FRRIRH MRAG WAr
5degeneration, infection and cystic fibrosis. ~ For ease of convenience, the
disedBeesaiierralEBRis i e & diagnosable by use of OPRS6 are
referred to as "GPR86 associated diseases". In particularly preferred
embodiments, the GPR86 %zsogi i%giseﬁlses include those which include
as a symptor PRITTERR AP §%L Above) TOAS hdted above, GPR86 and

its modulators (such as agonists and antagonists) may be used to diagnose

andor treat Ay, UPR3BESRACUISHGIBRG LPRA B AL ilPRSIAMR Y ldara
scribed rticu

compositions ere. In pa ar, we specifically envisage the use
of num@reea&namwsiémmﬁsarﬂgf@mm%@&ewé ro5p iprepfg adginating
inclugipg HemelaeseyaaisoiGoaiivatvessihersahpaar macgpigalamus.
compositions, host cells, and transgenic animals comprisin G{DtR86 nucleic
acids@f‘ﬁff&ﬂ"%‘?ﬁﬂé%tﬁ&?%? ?ﬁﬁr??é‘é&ﬁ?gﬁ?s&%ﬂbﬂfég% otha gpecitic
niseasestidiiedyatie eGP R the yreptalcoy aersiisagidstipeobss aftibodigngxptsssion
capable,of interacti it indi P : '

el D S o
makidiseseoisrontipihyithexer-iveisy fadidbspmah sramgeiat ol GpREf;in these and
diseaggs maqntioned above. In particular, we include the use of any of these
compounds, compositions, molecules, etc, in the production of vaccines for
treatment or prevention of the specific diseases. We also disclose diagnostic
kits faxpR86atscmabiDesepsific diseases in an individual. 25Methods of
linkage mapping to identify such or further specific diseases treatable or

diagnosable by use of GPR86 are known in the art, and are also described
Hisewhere iAthisdieg tontemethgds and compositions described here, GPR86 GPCR is

useful for treating and diagnosing a range of diseases. These diseases are referred to

for convenience as “GPR86 associated diseases”.

Thus, GPR86 deficient animals may be used as models for GPR86 associated
diseases. GPR86, its fragments, homologues, variants and derivatives thereof, as well
20  as modulators, including particularly agonists and antagonists, may be used to
diagnose or treat GPR86 associated diseases. In particular, GPR86 may be used in a
screen for molecules capable of affecting its function, which may be used to treat a

GPR86 associated disease.

We demonstrate here that human GPR86 maps to Homo sapiens chromosome

25  3g24. Accordingly, in a specific embodiment, GPR86 may be used to treat or diagnose



PAIN OPR86 and its variants as well as sequences encoding such,
antibodies thereto, etc, as described in this document, may be used to
di‘é@nzc?ggo%‘afor treat a number of diseases associated with Eﬁﬁ(‘?&%ﬁf&omm
Pain  Acute pain is defined as short-term pain or pain with an easily
identifiable cause. Acute pain is the bodyswarning of present damage to
tissue or disease. It is often fast and sharp followed by aching pain. Acute
pain is centralized in one area before becoming somewhat spread, out.
O S e AR B SR A P 2 et BESREied o
monttls@ndeerger. This constant or intermittent pain has often outlived its
purpose, as it does not help the body to prevent injury. It is often more
difficult to treat than acute pain. Expert care is generally necessary to treat

any pain thE0e%a Bisseierrenrbhrvoksragpimiredee hrteplinked oghsistgelpcus,
perioggdiHeehinie ANESeghaMisa i pRALRbEY anthevatmsyshalRgigan of

ddictj . While drug tol d ical d are .,
G R T T
expebirankesyf hisjoligalqailtuanie 2t pHernsosiouP editbgyrnidome (3q24),
aCCO&‘i’é'E@e‘&%B? SRS AREIRA PO IERRRIRIRANRIGEHDA DBIYES)-

20Cutaneous Pain © Cutaneous pain’is caused by injury to the skin or
superficial tissues. Cutaneous nociceptors terminate just below the skin, and

~ due to the HgR.cARERNHAURILY DA YR RA G IRRMEECP Yl A iResbdulators

localised pain of short duration. %m le in'LCgies,that roduce cutaneous
pain (SIS HERBETCHL SHARGT HRSP AL OFEET b B SE bR sans
1006488322 BGhid GoB0aH/ @0paHihd reiseiditicaiajsuch aSPardticopaidisease,

originates fram li S, I \ ﬁ;ﬁ.!ﬁj ?ﬂ rves
themg%rﬁvlg%, gﬁﬁ%ggg%esg e%gvé\jlt %‘%grﬁgﬁg%lggggéors. The gc%%?% (%(}é]éin
receprdrsin herstayankomediiess andmitboorly-localised pain of longer

duration 5 than cutaneous pain, examples include sprained anide and broken
bones. Visceral Pain Visceral pain or%]ginates from body organs visceral

nociceptorssaRFRSLLTRIgS AeH BHEY GrB AN SisplaYi AteREsI L RN BYe®ven

greatémseateitydihnbeiRepipissin these areas produces a pain usually more
aching and of a longer duration than somatic 10pain. Visceral pain is
extremely difficult to localise, and several injuries to visceral tissue exhibit

Ipeferred” phimaviveles, thranwisaton Fawedidetonstaricthos sheyikstefyin a Tail
unrelﬁff?ﬁ Rdheite Rt PiknsMyagaiialdrchasinEpiie esraf Linad day to

aparto
P external stimuli and pain than wild type animals. Similarly, Example 7 and Figure 6

show that, when tested in a Von Frey Hair Test, knockout animals deficient in
functional GPR86 are less sensitive to external stimuli and pain than wild type

20  animals.

Accordingly, according to a preferred embodiment of the invention, GPR86
and its modulators (such as agonists and preferably antagonists) may be used to
diagnose or treat, by any means as described in this document, pain and cancer.
Particularly, pain includes neuropathic, post herpatic neuralgia, diabetic neuralgia,

25  trigeminal neuralgia, alcohol (ethanol) related neuropathy, neuralgia of leprosy,
vasculitic neuralgia, uremic neuralgia, Guillain Barre syndrome, multiple sclerosis,

acute immune neuropathies, thoracic outlet syndrome, carpal tunnel syndrome, tarsal



the heart muscle tissue) is possibly the best known example of referred pain;

the sensation can occur in the upper chest as a restricted feeling, or as an
adhR I ER 15 shoulder, arm or even hand. Other Types &C&é 2005/002601
Phantom limb pain is the sensation of pain from a limb that one no longer has
or no longer gets physical signals from - 44 experience almost universally
reported by amputees and quadriplegics. Neuropathic pain ("neuralgia") can

occur as a result of 20 injury or disease to t rve tissue | iS can
ciere T R T B e B o o e
thalatfroperapdtiehider feenbyadrioress stepicpalirmial BavmUfvesrdraeh oaighlveter gpine

NO ORYAKISSOfi 0GB EE-RBMSIR A6 RS SR8 HIB BRI hEGREUMB! cervical

neuralgia_("tic douloureux") refers to pain caused by injury aor 25 damage to

the triBRAHR SRS A HESH ST R U OB ReHe AP GIGIEY Pain,
FEnsatiesatthie, aieanchshbaitiatisanfantheyeytutv M agaes Sansatiamto the

df d V3 gj ti the j d chi . h side of
L R e R S A L R
that dgivedacesn saimntHensiva-bedderhaiplustaribraddehe chiomparesaymesttend
through, {he,GReRKNIIRIER, R \RQAAT Ja, BHERIESHIAIRM P RENSSSia,

generally affects older people, although younger people or those with multiple
sc|eragig%gv%féa%kﬁaﬂéﬂ@@lﬁ#wm?ﬁavﬁr@m%@w@vh@mwsm of
toigemypatalgsialgidpsspeperiieitpainthe forehead, cheek, chin or jawline.
Severe cases may involve all three areas or both left and right sides. Pain
episodes are severe, spastic and short, and are described as similar to what
would be feRuabataoteiont shmokstTHieipdin Eaampesribefr8B ¥yisoxprsneddaikells

aC“ViJii&%zé&‘ %xﬁ%ﬁ%ﬁ@%ﬁ&%it&e&gﬂg%ﬂﬂ%p% %W)d @‘Fﬂﬂ%ﬂﬁr@}ﬂﬂaﬂackin g

even kissing. The 10 frequency of the pain episodes increases over time,
becofinsg I ETRSAHsrenn degieatsrigndencfordadsmarsticie as skevaida is a
clinicgkaafty ¢ hal Fciarizedrhis Besissehiean thanCPR ssE8 sevyl tiatiibiuiemebits

inth cranial neyve. Except for the location, of the, pain and the stimulus for the
L PO AT AR AT A i A e A e A g RSty
sevempemcifating, repetitive series of electrical-like stabs in the region of the

tonsils or the back of the tongue, on one side. In addition, the pain may

radiate to or originate in the ear.
According to another aspect, GPR86 and its modulators (such as agonists and

antagonists) may be used to diagnose or treat, by any means as described in this
document, inflammatory diseases (e.g. rheumatoid arthritis, multiple sclerosis,

20  Guillain-Barre syndrome, Crohn’s disease, ulcerative colitis, psoriasis, graft versus
host disease, systemic lupus, erythematosus or insulin-dependent diabetes mellitus),
autoimmune diseases (e.g. toxic shock syndrome, osteoarthritis, diabetes or
inflammatory bowel disease), acute pain, chronic pain, neuropathic pain, contact
dermatitis, atherosclerosis, glomerulonephritis, reperfusion injury, bone resorption

25  diseases, asthma, stroke, myocardial infarction, thermal injury, adult respiratory
distress syndrome (ARDS), multiple organ injury secondary to trauma, dermatoses
with acute inflammatory components, acute purulent meningitis, necrotising
entrerocolitis, syndromes associated with hemodialysis, septic shock, leukopherisis,
granulocyte transfusion, acute or chronic inflammation of the lung caused by smoke

30 inhalation, endometriosis, Behcet's disease, uveitis, ankylosing spondylitis,



The sensory stimulus which induces the pain is swallowing, and during
severe attacks the patient may sit motionless, head flexed forward, allowin
sgﬁgﬁ%ﬁ/ﬂ@éfﬁ 20 drool from the mouth. Cardiac arrest, syncgﬁglﬁgﬁ?ﬂ%&z "
and seizures have been associated with attacks of glossopharyngeal
neuralgia. The cause of glossopharyngeal heuralgia in most cases is
unknown. However, a certain number of cases have been ascribed to tumors,
Complession. o (he ointh netve By, e ert e arleny and YaseUak na
malfdrmations. S5P6st gPpe IC neljrafgla Feters 10 CRIONIC pain continuing
after enmandectiegiopldstrpighaisiatsdisesse bapastiostbritiEse i wiresc
ShinGlesiede R SEHIEAHIREIAN hYRIRR IRHPRIFAACDGESRARA, Widheia,

infection. The virus lies’dormant within nerves until the patient's immunity
wanddriiners s dissesarirdaniay tiscesssseh aliswisidissrsemmpevirgted macular
2)06/patbeaRe; WecBlDakl 0o Hbifigoes away. However, in a number of
patients the pain continues chronically - postherpetic neuralgia. The
symptoms of herpes zoster include a lancinating, deep, continuous pain: the
pain is in thEothesacit ceryianet6&/utliand stwsciaeki @084 Witebl¢hedacdimnosable by
OGO JPErRE P SURMEA L IR L0 R PRRIAUPSIMIRNOf DR e

trigeminal nerve (top of the face above the eyebrows). The pain usua
resolvBdetipsmnh disSRRBOAsergidieddiscasenirsliefe thasq i elvir aidve
persisjaipihiaipaif (RO sphthgstegion of the previous rash and is
exacerbated by gently stroking the affected skin and is relieved by applying
pressure to the area. The rubbing of clothing is often very painful. This
IMcontinuingsaaitedsbats ;PR 8thard @t cnnduleadasd sulch ewen poaidtsgind rantagonists)
incid ' ralqia. | inyolyi

tace. b AR L e e e
injurigethoils end camipeBibend fdesariad f1urning pain, autonomic dysfunction
and trophic changes. Severe cases are called major causalgia. Minor
causalgia describes less severe forms, 15 similar to reflex sympathetic

dystrophy (BIBYIRED FaParlifahirareast fursr shrdet SifotsRiswith

ostem@m@@&@@ngmma_ m&x,—;@yy@pﬁmmmﬁmmmgmiph}m or

{;gerv%lew{%%%‘% ﬂ?el%&uly ] q{%géﬁggi%srlrp ggf&éﬂ Pﬁ(ps? E\éﬂg,on (? g%gse Sén'c animals
ypersens!{lw Yy resu ’u%g In INcreasea pain an mcreasedaﬁoreplﬁgephnne

releasengaissesGRR ¥y nugkeinetilsinalmypobpeniidan dantiedieamapnt o0diramakis of
burnigg, gy IiNRRA3BGVr FaRReRANEE W LAIMBIAHDLIR Wi Sshnds

hours of |njur¥.. The median, ulnar and sciatic nerves are the maost commonl

invol veprbAg HloatesRRiine REBrgTRindingtie PRI EeRd erreplaint Rfigting the level o
changgss deiib\er dave aseibiiasdiynsacoritsaiionVatnetaods pinkhkihg or
creased. blogd by vasoconstrictjon (col ottled hlue). Trophic changes:
%fy /s &%ﬁrﬁls Irrllg%%eﬁ% fﬁtsl,a rc;glrsl r?é #rlﬁagtfé]resn’g ﬁggmee 3pe011%ilc 8?seasesD Menfiogedabove.
In particular, we include the use of any of these compounds, compositions, molecules,

etc, in the production of vaccines for treatment or prevention of the specific diseases.
We also disclose diagnostic kits for the detection of the specific diseases in an

individual.

25 Methods of linkage mapping to identify such or further specific diseases
treatable or diagnosable by use of GPR86 are known in the art, and are also described

elsewhere in this document.



25uncut nails, either long/coarse hair or loss of hair, sweating alteration. WO
2006/003422PCT/C B2005/002601 20 IDENTITIES AND SIMILARITIES TO

GPREVUPRES is structurally related to other proteins of the &(-:EFSF S/002601

coupled receptor family, as shown by the results of sequencing the amplified
cDNA products encoding human GPR86.16he cDNA sequence of SEQ ID
NO: | contains an open 5 reading flame (SEQ ID NO: 2, nucleotide numbers
19 tol,'lﬂ]g4) encoding a polypeptide of 354 amino acids shown in SEQ ID NO:
3. Human OPRS8E6 is found to map to Homo sapiens chromosome 3g24. The
alternative cDNA sequence of SEQ ID NO: 6 encodes a polypeptide shown in

SEQ ID NO5#R 86 and E%M%%ﬁ@&éﬁ&%@@n%& sﬁaﬁi%ﬂ%cldé?i%é‘iﬁé?&o,
=154/316(48%), 10Positives = 211/316(66% KIAAQDO1 putative

G-préteifsdsepiReadbingrounsriEm Rkttt siapese mrd(pegadygber of
ldent#ieaseslAdad 4t patositives = 193/295 (64%)  Platelet activating
receptor homolog [Homo sapiens]; Identities = 42/144 (29%), Positives =
BB/144 (54%)dbAmalysis of the GPR86 polypeptide (SEQ ID NO: 3) using
the HMM structural prediction software of pfam
(http://www.sanger.ac.ulc/Software/Pfam/search.shtml) confirms that GPR86
peptide is SHORIBIHIETRPRY DATidRmLPRIASE REBS Ryt Sopily idenffiable
mousausernelagpsiisthe bodyanyRRB6r basdeamuignrctiang df%rsu&i@.i@é is
acid sequence and aminp acid sequence.are shown as SEQ ID NO: 4 an
SEO TN B SR b AR Tl e N ABITEes 1 es e
showsfetsibéradagieeoofeiabattiyreaithtiuman OPR86 (SEQ ID NO: 2)
sequence, while the amino acid sequence (SEQ ID NO: 5) of mouse GPR86

Idhows a highdwegrdeiaf identity and similarity with human OPR86 (SEQ ID
NO: 3 and SEQ ID NO: 7). Human and mouse GPR86 are therefore

members of & lat0e il of G Ol A GRS BRSPS SRS Bk
This constant or intermittent pain has often outlived its purpose, as it does not help the
body to prevent injury. It is often more difficult to treat than acute pain. Expert care is
generally necessary to treat any pain that has become chronic. When opioids are used
15  for prolonged periods drug tolerance, chemical dependency and even psychological

addiction may occur. While drug tolerance and chemical dependency are common

among opioid users, psychological addiction is rare.

The experience of physiological pain can be grouped into four categories

according to the source and related nociceptors (pain detecting nerves).

20 Cutaneous Pain

Cutaneous pain is caused by injury to the skin or superficial tissues. Cutaneous
nociceptors terminate just below the skin, and due to the high concentration of nerve
endings, produce a well-defined, localised pain of short duration. Example injuries that

produce cutaneous pain include paper cuts, minor (first degree) burns and lacerations.



As used here, the term "GPR86 polypeptide"” is intended to refer to a
polypeptide comprising the amino acid sequence shown in SEQ ID No. 3 or
E’yéjsz%@&“?or SEQ ID NO: 7, or a homologue, variant or dBHSRAHEAELE
Preferably, the polypeptide 5 comprises or is a homologue, variant or
derivative of the sequence shown in SEQTD NO: 3 or SEQ ID NO: 7. Most
preferably” the polypeptide comprises or is a homologue, variant or derivative
of the sequg%gnsct}p%w in SEQ ID NO: 7.  "Polypeptide" refers to any
peptide or protein comprising two or more amino acids joined to each other
by peptide bonds or modified peptide bonds, i.e., peptide 10isosteres.
"Polypeptidé$meferpaio bogstes ftahdigmpovsnteniiysrbfoes dliodygsegsidad,

oligopentifles.e 'ﬁ%ygé%mgg,sanﬁ'}getﬁeltg%@ Wﬁg}ﬁ aﬁ@ﬂ@éﬁg}f’t{)ﬁge’gﬁe‘%@@% of

proteins. Polypeptides may contain amino acids other than the 20 ]
genebaiidserica B eae RIgas Profuskisedtibesethicloenlised Rrdoabitpeas dmiin
rgodifigd aitheloby RatuERbRINCETSARIcSPEInRE ROSE alslakiarsddpncessing,
or by chemical modification 15 techniques which are well known in the art.
Such modifigatiops s well described in basic texts and in more detailed
monographs, as well as in a voluminous research literature. Modifications
can occur anywhere in a polypeptide, including the peptide backbone, the

amino acid Visesiahaia Hangies Siommbody CEspxrterhrncifeRifrpare located
appregiatgddhabiba sanadpainaaiiithéievemayde prasenbimtdigaoeinr

arying 20 degrees at several sites in a giyen pol ide. Also, a gjyen .
\éog&bﬁ%‘f&éeﬁ?g OéfS’rciféiﬁﬁ/ﬂgﬁ?‘{%’éé’%rf%%&?ﬁca&%%ig%n@o %dé[boﬁg e mayee
11)_3 brpuinh@ﬂcaghp%és&d'ge&fraﬂnhwmﬁﬁ&mmodn@bﬂsammydﬁdpy\mwmeral
withol ANGINS:rYFlle BiANGhEH aRdanaed sulica R RaRIR ey

result from posttranslation natural processes or may be made by synthetic

25metiskitedvin e shaof inie il ereedigbisshreaipidhe Hosa o lngd Bomde a part of
amidafionaaavalertatagheretipliiaybeseialanbalianb oTeslnlka hemthe
moiety, covalent attachment of a nucleotide or nglcgecfiide derivativgé co%al?%t
attacATARATOB LA RIEE NG RAT SHRTE AL B ULt eRH ST el Bn ache i the'le
phosphafididiansiteleenoisaihking, cyclization, WO 2006/003422PC T/C
B2005/002601 22 disulfide bond formation, demethylation, formation of
covalent craxgdnspéoefiBaian of cystine, formation of pyroglutamate, formylat
ion, gamma-carboxylation, glycosylation, GPI anchor formation,

hydroxylatiqn, iodination, methylation, myristoylagion, axidation, proteplytic
processing,PBﬁB@ﬂP] ngaqm?.} ‘?f@,ﬁ;}gﬁgﬁ},{ g?,%&g om, Fgfﬁn(’jbjel]%tn% 950 ()ﬁﬁ}’{ger has
sulfaisenp tkatpsferets Miysivetiaedsafdditiomekpenimcedidsstoiprasaily sersitedby
arginylation, and ubiquitination, [ QiNs, - [
L

Bomjriny, Mdivereio toasrapdsweliisc. Thisseameisrinbing abildenf the sensory

ModificafiQns 1RGNS RRFNARINB AR tRtlambs] dn IRASSHRNSIAHGRRIprets
Covalent Modification of 10 Proteins, B. C, Johnson, Ed. Ai:{%gﬁ?é?ic.Press

New Rl soEByamahateh heag s eiebmip 1 STERPHRSERE AR gty cause for
nonpshatgisixcofactors”, Meth Enzymol (1990) 182:626-646 and Rattan et aL,
"Protein Synthesis: Posttranslational Modifications and Aging", Ann NY Acad
Sci (1992) 663:48-62. The terms "variant”, "homologue”, "derivative" or
"fragment" ifirigtationl nsutreis( e deviptsun eefern IR £AYSed BE GRS POf,
yariatop o HAUIRRUAMA merve. The trigeminal nerve has 3 branches: V1 gives

sensation to the area of the forehead and eye and V2 gives sensation to the nose and

face and V3 gives sensation to the jaw and chin area. Each side of the face has a



replacement of, deletion of or addition of one (or more) amino acid from or to
a seqéence. Unless the context admits otherwise, references to "GPR86"
antPPREVBPCR" include references to such variants, hong&g/&%g(’)smozml
derivatives and fragments of GPR86. 20Preferably, as applied to GPR86, the
resultant amino acid sequence has GPCR8activity, more preferably having at
least the same activity of OPR86 shown as SEQ ID NO: 3 or SEQ ID NO: 5 or
SEQ.ID NQO: 7. In particular, the term-homolague” covers identity with, .
e B e e il oy
sequexterdibro@P OR chetikimpovtitmosspraliot trscnusehese Tdiganting] seuralgia
s'm"g&&x)ﬂ?y‘sa@f&f@@@évg%%/sﬁ,lal%@gﬁ}(m‘germ:e RisiahbiAkIsRRNS 5%
o,

more preferably at least 85%, even more preferably at least 90% sequence
identi/IRT S BYSNEPBRLTIFERS HeamERlrgysisitnore preferably at least 98%,
sequence identity. These terms also encompass polypeptides derived from
%nino acidsn\{vhich are aIIeI{c va?g_tlions of GPR86 nucleic. aci&lse u?n%ﬁ. 3
here referefice 1s made to the "reCeptor activity or PBiologicar activity” of a
recepteekudinas BPIRE6S thesatermsagiiavintenabhies rates tw both hebtaisblight
or phy§iRlegiGal IURFIoR. QbR GRRREHAGHBID R AR, TN SRS SAG:

improved activities or these activities with decreased undesirable side effects.

Also Wiliisofeieselentitrahtbomkd Thshtinsge hrtastrmbysomaemdady activities

recepieh S baeRigstRE 8k RRGY it eRn MeHRadSs DhaseiegeaMhsing. The
{ uan%ging%theﬁgjactivities, are known in the art, ﬁmd are descrihed in detad'l
elsew P& s EEThTRIE 4 AL e K& BR A R TBtS ™ R e iRl 5 &%
chandisairliegher nucleotide or amino acid sequence in which one or more
nucleotides or amino acid residues, respectively, 10are absent. As used

herein an "insertion" or "addition” is that change in a nucleotide or amino acid
sequence HRsEoRBY Yageataguiigie iaadliniceb et deragreisnddie busbs afpain
aming, g dRSIGUBSIRTRAGIMBY iRt CAIRREE OB Mat Al REEUAHTShe pain
substance. As Uf}%d h(:t{fin "supstitution” results fLom the replacement of one

or m8P& RS TUBHIE B 0GRAB LEEAHS AR eM Bl LoRER IS SR iR,
respeptivel paitiGPR 86 plehghephigesplesortisede efelvtaycald kb aabsde btions,

'“Seri«%%‘o% %ﬁ%é*%?ﬂéﬂg%f?ﬁag%ﬁgﬂ'??t&c{gnr 2 %%E&XVJ}&*.‘%W%‘%&%QS% may
chang€ and result'in a functionally equivalent amino acid sequence.
Delibéfigte inoierigtiaiaiibdeerfons may be made on the basis of similarity in
polarity, charge, solubility, hydrophobicity, hydrophilicity, and/or the
amphipathic nature of the residues. For example, negatively 20 charged

amino acidd HERIETE SPamHusuch frrnrstdhinair g SpBLARANG: BRdAYEESARTRLS

acidsittacksdkel paireatang ahgimotienlasy eadd iexadidswdil, dlotvaig edlipotartieeld
oups ing similar hydrophilicity values inglude leucine, isoleucine, valine,

B B S e B e 0

tyroshsgociated @uthdiasksné goksophmipresshaguisdginablee fovsexdigiohsopharyngeal
according #0 Sk B2 Relawo M IGREESRdhgSAmB & eckddAg seeend

column and preferably in the same line in the third column may be substituted

for e &XHIBEA&? - ReSSoERIBPETSRS 25 therint Destis Ryhe gricbral artery, and vascular

malformations.

25 Postherpetic neuralgia refers to chronic pain continuing after an infection of
herpes zoster virus. Herpes zoster, also known as shingles, is a recurrent infection of
varicella-zoster (chickenpox) viral infection. The virus lies dormant within nerves until

the patient's immunity wanes. The acute lesion of shingles causes pain which usually
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goes away. However, in a number of patients the pain continues chronically -

postherpetic neuralgia.

The symptoms of herpes zoster include a lancinating, deep, continuous pain:
the pain is in the thoracic region 65% and the face 20%. When the face is involved the
virus shows a predilection for the ophthalmic division of the trigeminal nerve (top of
the face above the eyebrows). The pain usually resolves spontaneously in 2 to 4 weeks.
However, a few patients will have persistent pain. The pain is in the region of the
previous rash and is exacerbated by gently stroking the affected skin and is relieved by
applying pressure to the area. The rubbing of clothing is often very painful. This
continuing pain is called postherpetic neuralgia. There is a higher incidence of

postherpetic neuralgia in cases of herpes zoster involving the face.

Causalgia is a rare syndrome that follows partial peripheral nerve injuries. It is
characterized by a triad of burning pain, autonomic dysfunction and trophic changes.
Severe cases are called major causalgia. Minor causalgia describes less severe forms,
similar to reflex sympathetic dystrophy (RSD). RSD has predominant muscular and

joint symptoms, with osteoporosis being common on x-ray.

Causalgia is caused by peripheral nerve injuries, usually brachial plexus
injuries. Denervation causes hypersensitivity resulting in increased pain and increased
norepinephrine release causes the sympathetic findings. Symptoms include Pain:
usually burning, and prominent in hand or foot. Onset in the majority is within 24
hours of injury. The median, ulnar and sciatic nerves are the most commonly involved.
Almost any sensory stimulation worsens the pain. Vascular changes: Either increased
blood by vasodilatation (warm and pink) or decreased blood by vasoconstriction (cold,
mottled blue). Trophic changes: dry/scaly skin, stiff joints, tapering fingers, ridged

uncut nails, either long/coarse hair or loss of hair, sweating alteration.



HFWY GPR86 polypeptides may further comprise heterologous amino
acid sequences, typically at the N-terminus or C-terminus, preferably the
NYEAH {?gﬂzﬁaterologous sequences may include sequencesp WA?E%P@E’P%?PA
or extracellular protein targeting (such as leader sequences). Heterologous
sequences may also include sequencesifat 5 increase the immunogenicity
of the polypeptide and/or which facilitate identification, extraction and/or
purifi'galt\}%nr %fstﬁw%ggﬁ%.ﬁ@mgheteroIogous sequence that is
partmﬁarlly preferred Is a polyamino acid sequence such as polyhistidine
which is preferably N-terminal. A polyhistidine sequence of at least 10 amino
acids, prefeyiably aldeasinbi AroiAedas dma ey dhie BhamneaRd is
especially preferred. 10The OPR86 Rgly eptides ma%be in. éhagf rlq1Aof tlae s
"mafGrEPipF AR ARG [RertestLLs R S B OIS AERPHL Jroter

sion protein.
It is eftediag vemapePRSGOThe D¢ /asqatitonz8 EQniDaNZid sedeies ee epieith
ontains secreto seguences, Proy NSRstid
S BT AT B A LR e e R
sequii3cd foristaisitisystiomingnBEQHRINEN BpFbmRARGRR 8 GrimDE [SoRRptidese
are ?9@@%%&&9%%&4&&%%9@%@9999@&96@&16}@&@@@%@9@8%&@@mmm
However they may also be made by synthetic means using techniques well
kno@Pe/BRAES ﬂ%ﬁ‘s%@@ﬂ%%@éﬂd phase synthesis. Such polypeptides
may also be produced as fusion proteins, for example to aid in extraction and

purification, Ex les of fusion protejn partners | %Jd e 16, (48°
glutathionegégnﬁi%eigg‘é‘%% r(eé%ﬁr?g( |§,S&pATﬁT ?\?ﬁtﬁsndiksgztgnd/%r %)
10anduriftiiesad 2ictivd6igoUOmains) and (3- galactosidase. It may also be

convenient to include a proteolytic cleavage site between the fusion protein
partner and the protein sequence of interest to allow removal of fusion protein

sequencesKEAANON Rk SirPrtsiv et cosrig: SHRTATE FRUB esteier or
will ngbbipfrnibadunasian-akiheosratein afdstarast sesnenceyads  GPR86
polypeptides may be in a substantially isolated form. This term is intended to
refer to alteration by the hand of man from the natural state. If an "isolated”
compositioRlarckibstiaategacceisi havatlre [HdnassapienstHdagdibor A2Mbded
fromg%ogg 'gq{iggsv;rgg}p yojooth. For example, a polynucleotide, nucleic
acid or a poﬁypeptide naturally’present in a living animal is not "isolated,"

but the same polynucleotide, nucleic acid or polypeptide separated from the
jGoexisting Inﬂ;?fr@%ﬂ%@%@@%%ﬁ@éﬁd&é‘{w@nﬁN@smﬁegmaﬂmwedml
herein. It will however be understood that the GPR86 rI,ein ma<\‘/hb%tm1
mixeBredigTien ARETEaE: o R iBm SR L AR E R A e s Ryt
PUrp &Lkt M40 GraBcLRpHdestlh P Ryaf ded/adsLikistatwial g dsolste igsrch.
a polypeptide may also be in a substantially purified form, in which case it will
generally comprise the protein in a preparation in which more than 90%, for

example, 95%6, 19854 do8oYent tishsraiani GPRSOhaphesnslrrst @bppeicleic

pona%P&ige% This SachmenialseJelates1oReRids S EOMDIRNG Al WHOTDND:
GPRS86 15

u
olypeptide. Thus, fragments of GPR86 and its homologyes,
Yoriah s peRBRA ST HORAREING BetkigeD NGy b ¥R LR ASHiE 20
amingagidswiieierak\GPRBSGSEE ANNA 2 aseiuerre]dehils thegihiibheipeptitece
may be derived from a GPR ypeptide as discl h
oo AR B T AL 18 g TR J5A SHAILALS
human GPR86 (SEQ ID NO: 3 and SEQ ID NO: 7).

Human and mouse GPR86 are therefore members of a large family of G

25  Protein Coupled Receptors (GPCRs).



Alternatively the peptide, fragment, etc may be made by recombinant means,
or 205 nthesised synthetically, = The term "peptide" includes the various
it %‘&%ﬁde variations known in the art, such as a retroifverss 130/002601
peptldes The peptide may be an antigenic determinant and/or a T-cell
epitope. The peptide may be immunogenig]in vivo. Preferably the peptide is
capable of inducing neutralising antibodies in vivo. 25By aligning GPR86
seque m different species, it is possible to determine which regions of
the aﬁﬁ%ggé) 81533’ SHYS are conserved between different species
("homologous regions™), and which regions vary between the different

species (" h?\?ﬁ%ﬂ%%%s YIRS §§6 801&%‘(%%&%%?91&@%8@9@%@ olypeptide

therefore comprise a sequence w onds to at least part o

homm@@mmégreﬁwa@%ﬁsgm@éw §h§ﬁf§ Ph HegPEQIPRIRIcIeeYEQ

betwegpg: I¢8&tatw&r§9 S5 SvATRIhEXABINE: RAHRRITIO M RLSHIO IR RYeptide
show at Ieast 70%, ferably at least 8Q0%, more referably at ast 9 g{ﬁ%m

even GREISLTER B RAIOLEE oEERR SR ARy EtFRS %e%l‘b‘?ﬂcﬁe
tests N@serdaateummanepmﬁespmm%mmmm@qaqimm@mmm isa

e oo T BT WS S

comprise a sequence which corresponds to at least part of a heterologous

region. A he{gsgloapis T RANS i&%@l fef C5rAB-RAIP AN BEIWERANo
at least two species. GPR86 POLY UCLEO IDES AND Nuamc ACIDS

We fiidei deetinnea pReBDyAskiida ol radiisd PRRULS howdsdifa BsBtse

noicleisogeids, Petihepsdef wmwmi'@mhw@fathg%neﬁong&deﬁedbedsipepﬁdes,
furtherdetall e sewhﬁ% ne}S S %otc n;legt‘;%éThe ter %Frre(p as proteins.
polynu 8% B Ruceotide” Bhe ]Bif?g Lisic aC|c}9 zfy

used Memp@dnyea@wwmlmendedth@rr@@rtt@ aopgﬂwﬁnmdq@emmu@m&s
acid comprising a nucleic acid sequence as shown in SEQ ID NO: 1, SEQ ID
NO: 2, SEQ ID NO: 4, or SEQ ID NO: 6 or a homologue, variant or derivative
thereof. PrefBrAsPidesp Bk mBinteridsrseness momErkeer by aaal

hom%ﬁgiéﬁkeyadﬂ@ﬂhﬁpmﬁwﬁ@falhﬁoﬂb@iﬁg; acm@ skehRACARHRRMNO: 1
SEQ ID NO: 2. motp fr ID NO: 2.

?érmi%?’mg}ls% o le%' d‘?{c? E] e 3 tr?luc Iffl(?:;\Cld}!k sogq%%rﬁlggscaée g{b e1‘S cr%e% m

encodasiy tepolspdptives dethitedanpepgidehasad sstl isad heeymingus GRREH

Polypgptidee TN ARG 9&%’3&9%9%&&@&% DRSS ARIIR G0 SR {i‘epude

nucleotide sequence 25 capable of encoding a polypeptide comprising

amindaskhraedicrpinepedsids-dreos edite aniseer parhesylseemisE & w_ﬂlrtre

7, Or @opRInelaDme: tRriamnteystasiadye ihesealay beiatably itBeGRER varying

lynycleotides an cleic acids co a . : .
%) y H egrees at severgl s#esem a g(iven po]r;}P {S Se. Also, a given polypeptide may contain

many types of modifications.

Polypeptides may be branched as a result of ubiquitination, and they may be
cyclic, with or without branching. Cyclic, branched and branched cyclic polypeptides
may result from posttranslation natural processes or may be made by synthetic

25  methods. Modifications include acetylation, acylation, ADP-ribosylation, amidation,
covalent attachment of flavin, covalent attachment of a heme moiety, covalent
attachment of a nucleotide or nucleotide derivative, covalent attachment of a lipid or

lipid derivative, covalent attachment of phosphotidylinositol, cross-inking, cyclization,



WO 2006/003422PCT/GB2005/002601 27 nucleotide sequence capable of
encoding a polypeptide comprising the amino acid sequence shown in SE
I[)Vﬁé? /,0?)3r452homologue, variant or derivative thereof. "P%Wﬁgi@?ﬁ{&ﬂ "
generally refers to any polyribonucleotide or polydeoxribonucleotide, which
may be unmodified RNA or DNA or modifizd RNA or 5 DNA.
"Polynucleotides" include, without limitation single- and double-stranded

DNA, DNA that is a mixture.of single- and double-stranded regions, sigle-.
and SBUHIEE TR R, S It ok 2 et s 0fbon
doubdé egtstaml detmatones o glotanad e fdes detinpr gingnBipbanpl RN, that

may g?yc%%@ﬁa?{%@?ﬁﬂcﬂ& BArSHYRIEe.JuRle-RiiaRAeH, Hampibdse of
single-"and double-stranded regions. In addition, 10 "polénucleotlde" refers to

tripleTRFisHIERN PR R R b omn PRASTALY N0 S T8 AP B Y AR RN AR PRI T he

term pelyixslertideastincudentNASRIRNNA easdiatedng dfiersfimaleo acids
modified bases apnd DNAs or,RN%@ V\gth backbongs rrtlodific%d for ﬁta iJ}i1t or
for of TSNS M ERIPHBRARS R FA e SR pTe RS e d BELSs

ases and
unussiakdrascsigudblasinoBingentiesatietyEdf dilifozigbios, s thdémemanientb

ONAGYCLRNASS Vit [osbiloglide, embrasesEBIall, sogmaisaly

or me forms fpolynucleotides as tyEchaIIy found in nature,
t

as wékrsBensees it asRSAnsPer DNA iadte skgs ke nieidndifedian
Rﬁf"SP}Jgﬁm&b&@!‘thjéﬁﬁslalﬁﬁaﬂlbéa&&ﬁé@@ﬁyfl&\sf;mﬂmhgm@aﬂﬁdﬁlgﬁen
referred to as oligonucleotides. . t wi understoo skille
persoﬁ?ﬁ%’fﬁd?ﬁgm[fmag%?ﬂi’é’%se erf%@%o%ﬂiccé)naéﬁ{:sodzyﬁiu%%s'g%%"?(1990)
polypieptishs-gd careRittaf taldcPerteirasyndidhe Perteticsiatideal Motigfigsigehs and
hereip, the,term » ' isrefers to nucleotide sequences,
oIigoﬁ&?édt?yenﬁgé%%%%s(gg%ﬁgﬁgﬂde'sequences and variants,
homologues, fragments and derivatives thereof (such as portions thereof).

The nucleotgg SaaseNEERaYRmBIOAG! RN Afvgeoprfisaicaynhedieoh to the
recombinant origin which may be 25dquble-stranded (ﬁr Si -stranded

IihetRESBHIRLERGHHRIS A DS TSR AL araling 8h SvBIREBH thereof.
The iepRdHReaRidtepueiee addiyideofepdoechbie)meind reabfrinnaric BNA
technigues (for.example, recombinant.DNA), P i . '
R i e i S
term$SRERameludvonfoternss to wehivatives.domel epren Beayaiied ms&3amenteof
any sgpgiigtion of, variation of, modification of, replacement of, deletion of or
addition of one (or more) nucleic acids from or to the sequence of a GPR86
nucleotide sequence. Unless the context admits otherwise, references to
JOPR86" anplefeidh$6ad 4ppiedRis GRS, thfesantmns imiauchidatqudsce has GPCR
homologues, derivatives.and fra nts of GPR86. .. P, [y, t

oo TS CHOR Lee Brodes Sesappanniy e Gt g spo 0
prefeN®Iy haSEQ B Nast eSELMP déivityopatiwdpoR tiowhumobEey | covers

NO: 34 AEQIRINRp et 8 St MPof ARieiei 3R dhe IRETshiRmCiagHeadR

sequence has GPCR activity. With respect to sequence identity (i.e. similarity),

25  preferably there is at least 70%, more preferably at least 75%, more preferably at least
85%, even more preferably at least 90% sequence identity. More preferably there is at
least 95%, more preferably at least 98%, sequence identity. These terms also
encompass polypeptides derived from amino acids which are allelic variations of

GPRS86 nucleic acid sequence.



10 intended to cover identity with respect to structure and/or function such
that the resultant nucleotide sequence encodes a polypeptide which has
Gweﬁ'%é?ﬂ?ﬁffi With respect to sequence identity (i.e. similaritf/g?b(fgfg?g.’g? 601
there is at least 70%, more preferably at least 75%, more preferably at least
85%, more preferably at least 90% sequelite identity. More preferably there

is at least 95%, more preferably at least 98%, 15sequence identity. These
terms also mpass allelic variatigns.of the sequenges. CALCULATION,
OF SEQUE L HBRIBL oL e LB RMIEEr bt abialh of
the seengpivesschresseRiRd Hbeee denmp are éttended del tefeniaithpiecteymisar

cqmpﬁ{ﬁ%@@a %UMMME@& %W&%lﬁ&i%&ﬁ%%&m%%ﬁmved
with angther se%%%nce to see if that other sequence has, for 20 example, at

least ¥V S A15EE A00HHE By Hhdeceard rmdes i sise et Ridniag are
Chn adatidesicl eiidinnechbyeniorieittialy thvaiRibie caepnotcEjaroplkavSGRaR
can calculate % identity between twa or mogre sequences.using apy suitable
oo T e S Bl e R SRR o
typicaindeagrishsrdfoduiolietatorisputer piodiadeod@in STAL. Other computer

25 program methods to deteline identify and similarity between the two
sequences include but are not limited to the GCG program acka%a ) i
(Devereux éYStseaRarRin@lefelaions iRdeingd s prhapes i fifeanvekeqiide o gmino
et al_ 159G ehhdnde Gn&&i&ﬂﬁﬁ&ﬂho&%ucle&@d&@_ﬂi@lﬁ@)b_w R dRIGHRRARVES,
FENU9LO et s used Yefcin an “dnseition” or. = @ﬁ{’o%d i the othet SOIURNCE: or
and 6ach amino acid in one sequence is directly comparea With the
corresparding senicocacitiivh ive siwicd oriendditonefesiemrarartivleotidsisor
s callgth Ay cRRREd - AORMEN o niralkia telh uagRRRACL Al GRB.ALE

5 performed only over a rélatively’ short number of residues. ough this
is a VARSI FESHEERN T RIS Sk the rsREF EameenHeS s RS e astiles
for exanplee istids Wilieferse iferiaaktpainafiseates)cespeanresinsertion or
deletion will cause the following amino acid residues to be put out of
alignment, thus potentially resulting in a large reduction in % homology when
&global alighPReS6trisl i patés deredb&rse quprillo imostisietjoen dasertions or
comPaisBRIBPdR AL URYNARIAAGAIGE 00U AR LARME RS thahfake
into consideration possible insertions and deletions without penalising unduly
the olrelicRabGBHyAies ninpiacid searagedIsibsEbemm Ny apid sibitions may
SequepGAdenMEBLIR BYIMMMAYTIFRINGS bareleambiteyayelihsseyore
Complllgl',érg;)%mgi%i grfds/lo r’}hegggp%?pr;t chegatflge% (‘E € gﬁdwe%j[ For example, negatively

20  charged amino acids include aspartic acid and glutamic acid; positively charged amino

acids include lysine and arginine; and amino acids with uncharged polar head groups
having similar hydrophilicity values include leucine, isoleucine, valine, glycine,

alanine, asparagine, glutamine, serine, threonine, phenylalanine, and tyrosine.

Conservative substitutions may be made, for example according to the table
25  below. Amino acids in the same block in the second column and preferably in the

same line in the third column may be substituted for each other:



15 occurs in the alignment so that, for the same number of identical amino
acids, a sequence alignment with as few gaps as possible - reflecting higher
re‘i‘é?eiaﬁ%%ogﬁétween the two compared sequences - will achib%d’ 5%@?2601
score than one with many gaps. "Affine gap costs" are typically used that
charge a relatively high cost for the existeshce of a gap and a smaller penalty
for each subsequent residue in the gap. This is the most commonly used 20
gap scoripgsystem—igh-gs ' H-of-eoursepye frrT

]
penaltiesjto be modified. Howeyer-itispreferredte-uset t
when usifig such software for 8 Ugﬂgé&(%ﬂ:parisons. he SN
using the}GCG Wisconsin Bestfitpa Shme
acid seqdences is -12 for a gB"gﬁ(f i
maximuni-Y%e-hemolegy-therpfore-firsty-reqguires-the-progactan
alignment; g-hio-consitieration-gap-penalties—A-stitaliecompurtes
program for carrying out such an alignment is the GCG Wisconsin Bestfit
package (UANREGiglppaptidepmsinfugisrAonmpsise hatstdle saus POYRO R Rsuences,
ACIdg RESRAICHd K3 hmbXaneRiesalalheeerbyane anhARP eéRBlogous
sequénce comparisons include, 30 but are not Ilmltgzgtglft‘;zI he BLAST

k‘affs%ﬁ‘?

packesquepeeTaiRtiade seyentsiith PR T En iR {atecingo,
J. Mok, ik 143r4djeand )b NEMQRIKM uitrag fabonipduizordonisesBlnh

BLAST and FASTA ilable f ffline. and onli i .

3 TR e TR R ok BT En G Wh SR G QUL
measshedtimtentdisr phitfentity dfchalghmrtidesobaetherdegtarolggsiaafganence that
based ﬁ&%@iﬂf@@}ma%eqjslgr_gmnagémrsem%;&e@ua]%@@&gﬁgﬁahﬁ@m&or@

matrix Is generally used that assigns scores to each pairwise comparison

baseprefprersNitamnalirnp Shist oSl deash ainae Gr BIRirelY

matriy GasMORHHesaskisHReRleOFd WIB 2nitat e dstheedetdsllty foefioatdx for

the BLAST suite of programs. GCG Wisconsin programs generally use either

the public default values or a custom symbol comparison table if supplied. It

i8 preferredTive GRS Eppiypleptitefam iy ie $ifofotneofs paskelgprottinrpriyeay be

case of of %?5%@gﬁ%&%wﬁ@%&ﬁ@é&tﬂﬁ%ﬁ')famctgﬁb 2% &2 MB2geous to include an
Y,

Advaah?ageous BLAST algorithm is employed, with parameters set to 15
defa@idifinmebamine BihSSIUsRSSAThich OB ISEFiPT Yyt drrder sequences, pro-
http:/{uauumdas i aife Sy BhitiSAidola st TRl binihc i b Ghulsi e Bitdiataeshimes|or
by reference. The search gar neters are definr%d as foll Ws, can be
advaPAgaBieLR) SeuR e &on SRR L R R PR Rt " KA ageously,
"substantial identity” when assessed by BLAST equates to 20 sequences
hich match.wjth.an.EXPECT 7 :
iz:\iout 9 andE r%r{]%s B?g%%ﬁySl%%#%ﬁ%?%ﬁ%%ﬁ%ﬁﬁﬁ?&ﬁﬁ%@% E%Q_P%n
BLASTosenteihiniguesudowmyer they me s by BrdriycyathetiGamsant Se&rch

Tool)isHhgJas wistie:seare sRigar terbanniaveddnd aderoanasss. asi,
blastn, blast; tblastn, and tblastx; these programs 25ascribe %qﬁr)nfl ance, to

their AARRFEERSIAEHALRRROAPFAEHIHLPIRIGHT ATFHITRRRP GaM gXfagton

nan
Altschint $998cAR00c ExatiplécatifuSioh t@4iBraRR64 i68nRaglvtaidneifstiansferase

Zloggs(gg’?)ci'&ﬁ?s', érAa& (%%A%%n 1%8 :En 7(%_t7r£1§s%%ptional activation domains) and f3-

galactosidase. It may also be convenient to include a proteolytic cleavage site between

the fusion protein partner and the protein sequence of interest to allow removal of
fusion protein sequences, such as a thrombin cleavage site. Preferably the fusion

protein will not hinder the function of the protein of interest sequence.



http://www.nebi.nih.gov/BLAST/blast_help.html) with a few enhancements.
The WO 2006/003422PCT/GB2005/002601 31 BLAST programs are tailored
fowgezaﬁ%?%éz%imilarity searching, for example to identify hom%?gé%%@({gogm’l

qguery sequence. For a discussion of basic issues in similarity searching of
sequence databases, see Altschul eta! (1294) Nature Genetics 6:119-129.
The five BLAST programs available at http://www.ncbi.nlm.nih.gov perform 5

the following fasks: Hlastn compares an aming qd query seguence, agains!
a protein sequencd tabase; biastn - compares a nucfeotide guery
sequéreaded)tinsfea tn aiierotide lsetha bmuécdmab fom) tessturastaisaléanthe

SiX'fr%a?éﬁ“%ﬂ@gi{{&pﬁ%ﬂggaﬂ@%é%ﬂf; ﬁﬁ&k@!@%&é%%?&ﬂaﬁggdi&%ﬁmved

(both strands) against a protein sequence database; tblastn - compares a

protefFPaUET Y SR AeHYE AR A PRIk E6t Srawluémodyautistide purcleic acid ora
dyna@ﬂw&ﬁ@nﬂ?t@ﬂ;irm%ﬁlix&afmfg ﬁfﬁﬂm;”?rs(%ﬁtﬁﬁﬂaﬂ&ﬂﬁhﬂl@&ﬁme
compares the sjx-frame.translations of a nucleoti uery sequence against
the SRORERISTTAIRSIRUFS B7 RROIVBERI S SRt T RO mT e s of
the fatlowingpkgancts (iackatedters the ternHISTOIGRAMreisplay a histogram of
scores for each search; default is yes. 15 (See parameter H in the BLAST
Manual).  DESCRIPTIONS - Restricts the number of short descriptions of
matching seleHdwsveygobeenestateos thaisbe SEESAemetgumay hamixed goth
descripiansof 38e-RAMMEISHN AbttheMawahiBdRkended pibde 6flire Dhgtein

et a et S0 AT AR HIE Kb SR Be
founcsubetralyally pindfiabfoas dardvhiphedbeiistol lpesticlyedelpofsk tdipratech in a
Al 0)..If isti igpifi i i ..
(o SRR E AL ERLGP, RE ARG (08, S B, STl Bitin n
thresHisidecnrearinns a GRRBGepkyneaiifieg to fewer chance matches being

reported. Fractional values are 25 acceptable. (See parameter E in the

BLAST Manual).. 32 CUTOFF - Cutoff scare for reporting high-scorin
Elgls-ﬁﬂgumdq]lso relates to peptides comprising a portion of a GPR86

segment pairs.

15  polypeptide. Thus, fragments of GPR86 and its homologues, variants or derivatives are
included. The peptides may be between 2 and 200 amino acids, preferably between 4
and 40 amino acids in length. The peptide may be derived from a GPR86 polypeptide
as disclosed here, for example by digestion with a suitable enzyme, such as trypsin.
Alternatively the peptide, fragment, etc may be made by recombinant means, or

20  synthesised synthetically,

The term “peptide” includes the various synthetic peptide variations known in
the art, such as a retroinverso D peptides. The peptide may be an antigenic determinant
and/or a T-cell epitope. The peptide may be immunogenic in vivo. Preferably the

peptide is capable of inducing neutralising antibodies in vivo.

25 By aligning GPR86 sequences from different species, it is possible to
determine which regions of the amino acid sequence are conserved between
different species (“homologous regions™), and which regions vary between the

different species (“heterologous regions”).



value is calculated from the EXPECT value (see above). HSPs are reported
for a database sequence only if the statistical significance ascribed to them is
at"Yé’azé’P%{goﬁéih as would be ascribed to a lone HSP having a%%“&%“é%?&@l’%gﬂl
the CUTOFF value. Higher 5 CUTOFF values are more stringent, leading to
fewer chance matches being reported. (2ée parameter S in the BLAST
Manual). Typically, significance thresholds can be more intuitively managed
using EXPECT IGNME - ' S the
number sp?cg:%fice}gr?gg g??@?hﬁ]%\lﬁl?? nn§%§§rﬁ%ﬁ¥§§% ra(s?s(?ggéé%)ggagc‘rigported;

the defeshonditosabivast paorel Bherapdeese Beiie AckemplogInidIgIHes 2

satisfythf sladisticahsigpificaneenth Rabok Jop QRO TR LarpIE MfHerhAbsbus
CUTOFF below), only the matches ascribed t % Figreatest statistical

signfiféiatdBayhrapiieast (Sée Parurbbtal 18ast te SPare PrRAGARINIF AR
5 Spevtly mérafiefonissa0isng IasdidehtityBt A ki Ladil TeveMBlrA TeNesn d
TBL@ST)%.%hg defgultt. atriﬁii%BLOSUMGZ (lHenik ff ﬁc Henikoff(,1 1t5 1992).
The VaIid & earnoeﬁ?\'/eeghloﬁ:sevg |r?clﬁ(331.”f-l’s&ﬁlﬁle(9, E%R/I‘X% ﬁ%ﬁ%& élsn(c)ia
|DENamplogie stgonaneysborisey indhacpsuicstivigsitslesforpBiinegd iiNurther detail

speqifyiRg MRMATEYAIEPRE ThHHB REN KRS SEIHERSAMRICh d
response. STRAND -i)’l;testrict a ‘I% A§TN9|search to ju§ the top or bogoesfgon °

strari@l BAEAE Partiofabsissolesnis nedan of RelirRlpeP By RETRSTBIARIPR gperee of
19 BLASHoToge deeh dénjutste2f) readiprgidsames on the top or bottom strand of the
guery sequence. FILTER - Mask off segments of the query sequence that
have low compositional complexity, as determined by the SEG program of
WooG8R& PollgNIEn£0I0B)SAMNUEEIaACBhemistry 17:149-163, or
segments consisting of short-periodicity internal repeats, as determined by
the XNU program of Claverie & States 25 (1993) Computers and Chemistr
17:191-20 We furdenissaiby GRRECP s sisotiisraESoe edertiderrdaiRto

(seeridRit worow; Aeitheds bififraiRictioniliREN6r BaR e ko R stabisdigatlitther detail
significant but bi Jog}icall uninteresting reports from the blast output (e.g.,
STce

hits §38 P Bt-', basic- or proline-rich regions), leaving the more

WO 2006/003422PC T/C_: 82005/00269_1 33 biol_ogically_ interesting regions of
1§1e query Sﬁ%%SHEE‘@?xﬂ@@@ﬁ[ﬁ%ﬁﬁ@ﬂéﬁ&%&q%ﬂﬁ&“%ﬁb@ﬁﬁq&6 nucleic

sequences.  Low comple equence found by a filter program is

substidtegaydia gaerbinigrehangeshln o srrdaterdsddnceigety a') and the letter

"X Bolynucleotide/nucleic acid comprising a nucleic acid sequence as shown in SEQ ID
NO: 1, SEQ ID NO: 2, SEQ ID NO: 4, or SEQ ID NO: 6 or a homologue, variant or
derivative thereof, Preferably, the polynucleotide/nucleic acid comprises or is a

20 homologue, variant or derivative of the nucleic acid sequence SEQ ID NO: 1 or SEQ
ID NO: 2, SEQ ID NO: 6, most preferably, SEQ ID NO: 2.

These terms are also intended to include a nucleic acid sequence capable of
encoding a polypeptides and/or a peptide as described here, i.e., a GPR86 polypeptide.
Thus, GPR86 polynucleotides and nucleic acids comprise a nucleotide sequence
25  capable of encoding a polypeptide comprising the amino acid sequence shown in SEQ
ID NO: 3, SEQ ID NO: 5 or SEQ ID NO: 7, or a homologue, variant or derivative
thereof. Preferably, the GPR86 polynucleotides and nucleic acids comprise a



protein sequences (e.g., Filtering is only applied to the query sequence
(or its translation products) not to database sequences. Default filterin

DY RS %ﬁ‘_%STN SEG for other programs. It is not unusualffol fi8ah rgg?(’é?m

all to be masked by SEG, XNU, or both, when 10 applied to sequences in
SWISS-PROT, so filtering should not be @fpected to always yield an effect.
Furthermore, in some cases, sequences are masked in their entirety,

|nd|cat| that the statlstlc sigpificance of ches reported against the
gg p&l equenc 6}3 gp cﬂ gf{eg%adt 8 gc/& aJ% RI%%q

unfilter query eq Lence shoul auses

gi |de€|¢t1ﬂ@itsetdlbwrshb$mmm(bﬁtma hma@ll@gm Ymﬂﬁtw@mﬁésﬁéhﬁmﬁ/or
locus name.  Most preferably, sequence comparisons are conducted using
the simple BLAST search algorithm provided at

http://www. nEBRRASAHdso smERkyTelrs himyarrbstrRRALS s Yap penalties
are uwgdu&&mdﬁiamamgvﬁmuﬁmlﬁaﬁaﬁyﬁédWM]& I@ Hlé’d)ﬂéa RNA or

fyrhosdeseriic IElsolde seuencss et ars caatle of IR G0N,

sequences presented hereln. or an ragmen atlvet
com¥aecthatok anyixtuth o fbagle- aBdLCBldtbeﬂmﬁwgyesmkwrgléfesé distehie-

York bl s Rk A0 A AMPUFSRIRG BRGAIAd LI PANMIR33Bria

chain reaction technologles as described in Dieffenbach CW and

Dvek@igleetsssomrisingRitn and RBbhehympbrsineteoitrasdetherrratsdypically,
Pressoﬁ’mrswayud& %)-aahiyhiiel ZadinncanddinicaieahdsbR @ont enh@liing,

ft I I ht
i A e s R RN R
EnzyRiNSJbglyd wmsmmmm&mmem iméglrﬁ)l)l,ﬁamt BdWfecenthafingdne
'StingERtYe ASEHRIURGT DRI AL 'ﬁﬁ&%&%‘%ﬂﬁ&%gﬁ%@ﬁ@f&%{%ﬁﬁﬁl}é

hybridising to the nucleotide 10sequences presented herein, or to their

compRIAGE TaRtPBE (dRdifs Rersninchulss fon exaranls witdaied bavs, apbpausual
preferaly satheash8ae! A s EMeBi AR RIRIe RBlMdeasDIRYa RN

s t th d leqtid
SR R e e L BT e
40 emmﬂmmmrmnmwmnmnﬁammmmmmmmal forms of
SeqUBRCR S RAMARAISE LR i %%%&D&'QHA%%HHS R dRidarts enirdees

preferably at least 70%, 80% or 90% and more preférably at least 95%
homd%@@wtﬁheﬂ@@mél%tﬂ%rﬁ@@ referrpd éotas plizgansiertidgshybridizable”

means that the nucleotide sequence used as a probe is used under

conditions wher et nuc otlde nce is_found to hybridize to the
probe at a Ié(/@’llﬁ Hﬂgﬁ !&?rBEfﬁﬁ“ PRERKGYD GRe{cotide sequences

Ty/bridinaticode the same polypept1de asa result of the degeneracy of the genetic code.

As used herein, the term “nucleotide sequence” refers to nucleotide sequences,
oligonucleotide sequences, polynucleotide sequences and variants, homologues,
fragments and derivatives thereof (such as portions thereof). The nucleotide sequence
may be DNA or RNA of genomic or synthetic or recombinant origin which may be

25  double-stranded or single-stranded whether representing the sense or antisense strand
or combinations thereof. The term nucleotide sequence may be prepared by use of

recombinant DNA techniques (for example, recombinant DNA).

Preferably, the term “nucleotide sequence” means DNA.



20 may occur because of other nucleotide sequences present, for example,

in the cDNA or genomic DNA library being screened. In this event
bg%(l)(é??)ﬂ%’a"ﬁﬁplies a level of signal generated by interaction %%MF@@HO%OQ%OI
probe and a non-specific DNA member of the library which is less than 10

fold, preferably less than 100 fold as inte28e as the specific interaction
observed with the target DNA. The intensity of interaction may be measured,
25for exampie, B olaneling G RaPe: i 328y o ASOINClYdet:
within the scope of the presént document are nucleotide séquences that are
capaiiiduskrphrithaliigtionht vrdtotiob vediisates (respinccuint i el pidiay of or

condiipRsRbINiREMeYiRte) Rublay iRk HIRASE ¥nt bdytidizatien 6PRIBINIAIRe
35 based on the melting temperature gl‘%m) of the nucleic acid binding
ot H}gcm

compTCREE L TIPS P ERer AT IS ATRTEY (o 87 rerfeRk 0o MdHEEL
BecharrsidathaefienEnaymelogytimel hbRoRgade dut RBSs aSbfiegts of
CA), nfer a defined "stringency" as explained below. 5Maximum
stringency typically occurs at about Tm-5C (5C below the Tm of the probe);
high stringency at about 5C to 10C below Tm; intermediate stringency at

about 10C . 206l LaiaR o alIngGn ALARAME 2DGr iR piRfc REIQY

Tm. As will be understood by those of skill in the art, a maximum stringency

hybrifPaRastdhygesieehlyP it erstibeamsastiviy b dhe SR dhnentes
whilesagimexnneslaeg Ajorde\w) stERQancy byh peizativly,cas tbenuseehtlogue” is
identify or, detect similar.or related nucleotide sequences. .. In eferred

J e o B R R e Ty R O o,

moreohthet@RIRBE dricipotide weolmngus ypapkidestringemsdaPdRiersv{ty.gWVith
65C ang.0; %&ﬁ&ﬂ@é@eﬁtﬁﬂljess Mg&% I}gé%%n l?ﬂl%t?é%igﬁteeasf‘? HOZAiol)nore

Where the 15nucleotide sequence is ed, both strands of the

dupld%eiabdy #hérartdalfy BeTr sl ableasteSen aerrersiaabinaideastifa”
nuclegtjsie&Eidepce NeosiBigerbntierd i 4516900390 0a656aReERM $1€ least 98%,

mplementahy ste;[gu?gce of that nucleotide s%%llence.i alsoél cluded within
e STBPE ST IR ES canSER IR AR RIS BRAT e N KEHARs 2 e tralE i
are capable of hybridising to the 20 sequences that are complementary to the

sequggggwgm&%ﬁ&&%gﬁg%gggment or derivative thereof. Likewise,

nucleotide sequences that are complementary to sequences that are capable
of hybridising to the sequences described here are also included. These

types of nuglepiifle-sesirnGem ag ek sahy aiRBhEVIPRALEIBd here can be
sequences. hi this respfc‘g, thﬁae[ rm "varjant” encompasses sequences that

u
are z%@gmﬁ?s ACIKPLS SaGPRh BT RIEEaR i ASBIS! SPTPAHSALITRY #8vRRe or
nuclenticte Sthguenresprethniethbheseqnedeedtesedly tHao vtbvesedhente s, for

e e A S A R SR ERIIRETIC suoosioozeor.

Relative sequence identity can also be determined by commercially available
computer programs that can calculate % identity between two or more sequences using
any suitable algorithm for determining identity, using for example default parameters.
A typical example of such a computer program is CLUSTAL. Other computer

25  program methods to determine identify and similarity between the two sequences
include but are not limited to the GCG program package (Devereux et al 1984 Nucleic
Acids Research 12: 387) and FASTA (Atschul et al 1990 J Molec Biol 403-410).



36 stringent conditions (eg. 65C and 0.1xSSC (1xSSC = 0.15 M NaC1, 0.015
Nag3 citrate pH 7.01) to the nucleotide sequences presented herein

cPORINE" gr’:zGPRee AND HOMOLOGUES We describe nuBﬁ%ﬁ& 005/002601
sequences that are complementary to the sequences 5presented here, or
any fragment or derivative thereof. If the 28quence is complementary to a
fragment thereof then that sequence can be used as a probe to identify and
clone S|m|Ia,r %} Tg %éqég er or amsms etc. Our disclosure

thus enables its homo o LEs ANU other Strictara f/ng? s

finctiehensd reitée g@ﬁe?mmﬁmemmmﬁspeomw@s direnilse, 10
pig, shagRrRA& iR bR ascampiishednRo M aQlidRswy 9&@&%&9’@:@&&8&‘& Qtra time.

sufficiently |den ical to a nucleotide sequence contained in SEQ ID N
SEQ 1BNrsabedsa (Pngerrsd zeligmniaty hygiretivefud vheapnsd %}@aﬂegs e

wbriﬁmﬁcﬂmﬂbesefm elhivlascbgenmbicdPiAddesisolate partial or
fill-length cDNAs and genomic clones encoding GPR86 from appropriate
libraries. Such probes may also be used to isolate cDNA and 15 genomic
clones of othbhayghdkigineluetingryenesdenosidieny methwoldy fds tariake into

ortholgles HBMIBREIET AR AN IMIRAD AL AR VG SERGRGE KIPHRI rtion
preferably high sequence S|m|Iar|ty, to the GPR86 géne. Hybrldlzatlon

scredhiRCaBTHLCANS Sedeilavemayrainirtiesidresin Saario thokdismarat, thus

the apbaﬂﬁiaapeeslemgb@d lrgbaedaniiley.Samblekatak @uripllialdapisally
ences s itable for use as probes are 70% identical,

pref erté(jfméeg"}i |(§1en(hcea geet 5 8?3%@% SRIRARIsAR ?1 SRl to produce

P refefraibl}a%%ndmmﬂm tdmiatocrf()ttseicm posSible insebiearmdaiadtyondvithout

Comﬁféﬁﬁlﬁhmw QARSI gg%ﬁ@ﬁlyﬂﬁyﬂ&mgﬂﬁg {%xgé?t\ﬁ?p% %&??S the

30 nucleotides and may have at least 50 nucleotides. Par erre
prob&SIHFRCEANGEIRRIN R B tosersiniss ity bamelestides, more particularly
about 300 nucleotides. 37 steps of screening an appropriate library under

stringent hybridizatign conditions with a abelled probe having the SEQ
NO: 1, SEQ Y NE: ?Ee%al‘%@r’fﬁ AR %?&m&gﬂgﬁd ggfghlgap that

ISartiakomsutl-fleraipnolon Aodimd, @eﬁbmmlnmebecoﬁi&nmglamdl@@&;dwm%qﬂde
sequ [ u ell R to thase of in
R i T

arterﬁawwig&ﬁam%s wibieshisye miigher featsdhamoae 20t syryesrs. fAfine gap

solutigrCareRyistady 26956 tRENARBIdERNRB TP Y: NaChsttr®M a gap and 2
trlsodltu CItraEET?ES 0 mM sodium phosphate (pH7.6), 5XDenhardt's so utlon

10%3 rE%&Sa" HESEARTS BERaisds Gsanos PumprBl used
Xperguiisbinfpliysieed Bigh Gap/pataltigstive] fifeosiise fraddiSSsptahabialighments with

degr?e%ssercgaps. Most alignment programs allow the gap penalties to be modified. However, it
is preferred to use the default values when using such software for sequence comparisons.
For example, when using the GCG Wisconsin Bestfit package the default gap penalty for

amino acid sequences is -12 for a gap and -4 for each extension.

25 Calculation of maximum % homology therefore firstly requires the production of
an optimal alignment, taking into consideration gap penalties. A suitable computer
program for carrying out such an alignment is the GCG Wisconsin Bestfit package
(University of Wisconsin, U.S.A.; Devereux et al., 1984, Nucleic Acids Research

12:387). Examples of other software than can perform sequence comparisons include,



Functional Assay for GPR86 The cloned putative OPR86 polynucleotides
may be verified by sequence analysis or functional assays. For example, the
plﬂﬁtﬁ?&“@ﬁﬁ% or homologue may be assayed for receptor aEﬁ%f/Bé 051002601
follows. Capped RNA transcripts from linearized 15 plasmid templates
encoding the GPR86 receptor cDNAs areggynthesized in vitro with RNA
polymerases in accordance with standard procedures. In vitro transcripts are
suspended in water at a fin entratiop,of Q.2 mg/ml. rian Jobe
remoUEd 3] LT ILTniE AL, S ALl dled SAMES arc 19
obtaifié8TanchRAW raels N9 [18lolgRioky463 did Injat thel GENEY QRIED hyste of

using, A MIIANIGEHOBAR BPRIAPUMT FAKG £ 'Seliode N ROGAlaMRR BFassed

to measure the currents from individual Xenopus oocytes in response to

agonfspEhpsdresule @ rlintP A r&idnaeres S&iizPedium consisting of (in
mM) NaC1115, KC1 2.5, CaC12 1.8, NaOH-HEPES 10, pH7.2 at room
temperature. The Xenopu tem may also be used to scree own
iGands and ISR e TP R FOARUIE. 48 AR AR e
25detdigroatonpreogesdisslbis Apsajly fot GRIIG W/DI-20061HRB42RRG PG ison.
B20 6 [ . |

e 1o e AU P ol e T LR B T
deve RFTISARAMBPAGEY) hasgrhrerclomipabsimbagveeserplutimaradiace. An

traditiQBalRY o LLG6H @ Mt CHRRINS yIaYIRe the B K e EaMense - tTRNGaHRkASEe
PCR (RT_-PCE% may also he employed tg aséia expression of the 5 GPR86

e ne BT PN IR 0L FRREHE0s Cor U L ESHeRTR g eER B RSy use
profileithEGRRB61i0 defadtRMAsopaaisttianasbaysnamkinmwabia thesplied. It is
Nort n [S.] i the pr. e of
rans e e A R e
sequétiteats, shgdafiitmeton ek BURSYMAZ a particular cell type or tissue
have been bound. 10 (Sambrook, supra, ch. 7 and Ausubel, F. M. et al.
supra, ch. 4 and 16 ) Analogous computer techniques (“electronic

Northerns") PRt x<Re HEgBE e B LS SroN R FEMRBEI B IR TEL O
rsoledefastinahies|diitde] dfRhigeilsn thdascfed Badétadl sthe LIFESEQ
database (Incyte Pharmaceutj This f analysis has advantages in
et G105 MRS pA LSl ARG, O Adaadsy
additisferenes1 Bhesnarieh hyrahetrsscopsitesdssdedlo varrtrebmatieiageyusly set to

deterging subethenanpapatticiar match is categorized as exact or
homologous.  The polynucle,otides and polypeptides described here,

including the probes described above, may be employed as research
reagents angimatestaissfor diseavesy dbiteatrdsisasrtteiagBEAST eyansnal

?(p d Qlécrl?lgrrl]cgsl %vqfala? in%?cﬁ)\%lﬁlgne g)]&lt:l'g{h\%[hgeecg?gt least about 7, preferably at least
about 9 and most preferably 10 or more. The default threshold for EXPECT in BLAST

searching is usually 10.

BLAST (Basic Local Alignment Search Tool) is the heuristic search algorithm
employed by the programs blastp, blastn, blastx, tblastn, and tblastx; these programs
25  ascribe significance to their findings using the statistical methods of Karlin and
Altschul (Karlin and Altschul 1990, Proc. Natl. Acad. Sci. USA 87:2264-68; Karlin
and Altschul, 1993, Proc. Natl. Acad. Sci. USA 90:5873-7; see
http://www.ncbi.nih.gov/BLAST/blast_help.html) with a few enhancements. The



20 elsewhere in this document. ExpREssioN OF GPR86 POLYPEPTIDES
We further include a process for producing a OPR86 polypeptide. The method
c%pﬁgggoﬁ%zéeneral culturing a host cell comprising a nucleig%TéﬁBéP](’ééO&ﬁ’?&l
GPR86 polypeptide, or a homologue, variant, or derivative thereof, under
suitable conditions 25(i.e., conditions in wgiich the GPR86 polypeptide is
expressed). In order to express a biologically active GPR86, the nucleotide

sequ encoding GPR86 or.homologues, yarjants, or. derivatives thereof
R S R D L T R s e
exprédibiyheniologuss ta vqotay wehishaofitaindithessiesedbasic ddareeintsifatarity
the t@&%@ﬁi@%é&l@ﬁé@'&%@%&%é@ﬁl@gaﬁﬁ‘é?’q??f’é% FEAUNR" K Eetics 6:119-129.

Methods which are well known to those skilled inthe art are used to construct
expression vectors containing sequences encoding GPR86 and appropriate

Stranscriptighalfae BT piRahs aniiRbeleMeNiswhRe sebTIah A SIHr it ik

vitro recombinant DNA techniques, synthetic techpiques, and in vivo genetic |
oot R e D LTR L S RSB TR A TR SR e ot
MolessglemGialatrionsé; blistratamydas o aldéntitleljuandsddi:dnte GgdthBpringeotide
Harb, Iy Y I 95 and periodi

QU BEERSd FABM B sy - c&ﬁﬂﬂ'éﬁ‘%&?—ﬁ%}‘%ﬂcﬁggét’%ﬁf ’s‘:ff%l,oa Hg%%c%s of

supplements; Current 10 Protocols in Molecular Bi

JohrA\RHASeEIS GRE YNy ones Kbethstyands) Rapini g/ rspteRpremisions daetostiost

systaplastaaHapiitz e grineoqisi) RNdaXPEEsMFAHRNGERERGRMINY (ZRRES-
1‘5hes include, but jre not limited to, mlﬁroorganl ms such as bacteria
S

tfanstSPAREGAMA Pt aiFbmAN T4 & (s RERy); Splasm RepiRgres the
expressiomedciasisiiyenst ramdéotideguerihypastcapiassionsise ttons tiasdsfions

cell W%&%m{&%@g\x‘éﬂ& Hh%a%pression vectors (e.g., baculovirus); plant

cell systems transtormed with virus expression vectors (e.g., cauliflower
mosaic virus (CaMV) or tobacco mosaic virus (TMV)) or with bacterial

expressioNnyEAtOrs:€6s the To 1WA g,%}pﬁgmg{g)é:or animal cell systems. It
does not matter which host 20cell is employed.  The "control elements"” or

“regulatory sequences" are those non-translated regions of the vector (i.e.,
enhancers HISITOGR relyiar i &playal 185 opitansfatotesegiansh vaaich duRiaciswish

1@ost@ggy%rmﬁg%gﬁ§nt%%%rf%/%§&|tl\;farﬁsa§/ription and translation. Such elements

may thelir strength and specificity. Depending on the vector 25 system
and host utilized, any number of suitable transcription and translation

elements, ipelyging RN LHKGRACHIRGIBIE M%ﬁt&é&ﬂﬂﬁ‘é(n?‘éﬁﬁﬁghiﬁ%r
example, when cloning in bacterial systems, inducible promoters such as'the
hybrF&‘l‘é%‘f‘iﬁr’E?HﬂS{%‘i‘ {9rthe number specified; default limit is 100 descriptions. (See

parameter V in the manual page).

EXPECT - The statistical significance threshold for reporting matches against
20  database sequences; the default value is 10, such that 10 matches are expected to be
found merely by chance, according to the stochastic model of Karlin and Altschul
(1990). If the statistical significance ascribed to a match is greater than the EXPECT
threshold, the match will not be reported. Lower EXPECT thresholds are more
stringent, leading to fewer chance matches being reported. Fractional values are

25  acceptable. (See parameter E in the BLAST Manual).



the BLUESCRIPT phagemid (Stratagene, La Jolla, Calif.) or PSPORT1

pIasmiquGlBCO/BRL), and the like, may be used. The baculovirusg:)ol hedrin
p?g%%ﬁ% %?éff 40 be used in insect cells. Promoters or enhar¢er$BERA !

from the genomes of plant cells (e.g., heat shock, RUBISCO, and storage
protein genes) or from plant viruses (e.g.3giral promoters or leader
sequences) may be cloned into the vector. In mammalian cell systems,

promoters f ali enes or from mammalian viruses are

broferable. GOITTRE 1 SURF g BT B R G R AT B RARA I et
copie&hbﬂs&égdw@ddmm%emmsﬁp‘éwabm@sﬁRsrmﬁ_wp@rdeﬁB\d
may B M3 WIHLAR ARY PRIAE REGF ARGk I DRFIGHIR, SY S RIR 28 high

number of expression véctors may be selected depending upon the use

intendcd T8l Gpredbadde atans HeP\hrdng arserg eantiiedhsrAGIOBRsgusrdligher
rB?ed@@_f@FFf‘ Qfdﬂﬁlb' ﬁ?@ﬁ’a&'% @ﬁﬁ@@ﬁ'ﬂﬁ%&dﬁﬁgﬁ@rﬁewgfﬂ anﬂﬂ'@ﬁéamg& K‘éiﬁé reﬁorted.
expression or rtusion, pr teins that are readily. Ime e ysed. suc

S R B o T A A B e be
exprassiemugtitety siaohged Bind EXCFIPT (Stratagene), in which the

sequence encoding G1'R86 may be ligated into the vector in frame with
sequences for the amino-terminal Met and the 15subsequent 7 residues of

P-galactosiddSENYINT A hiert ot datthase peaerncesitoin veshsrsspsaified for
Heekgnieh RiH- SoltheSeBHRIRLELIBALPs)BIRl bR, AE4GRABIRR0N s@Ne:Hig

like. pGEX vectors (Promega, Madison, Wis.) may also be used to express
%8rei&tw%%aa@%@m§?sﬁfﬁpa€éﬁﬁ%w StriSRe S gfcRaradarehei)for
In gerwptatingcbefBXPBQT cit] (UAIe Hobehie aoaly die aastyebesptibdfiatidgreatest
ysed cells B Gdsarmlionte 2qdhiatenc;agaiess headsfolow sl Ry, plution
in the presence’of free gﬁf?at?ﬂone.' roteins made in suc systems may be
designed to include heparin, thrombin, or factor XA protease cleavage sites

so that the @Jmﬂ@mqlxs@@mim@&m hedelegsed Norp e AKX

moiety at will. In the yeast Saccharomyces cerevisiae, a number of vectors
contathé SEEBILHEROS bR U6 BT FORON TS LSS Biatkatif Henlkoft
Bcohplooyidhse.dadiReaktiviehohesuselddé: rarMe)V P be 0APAMEI((ahdra)
and .{1987; Methods Enzymol. 153:516-544 ) o
e T R B
promitaisReX GaketvanmyBieA§ddtredoents oetinrsomm biraxtiosponish 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 prom%&fé yRetisby TREASTH sexradrin jpsbie feapiyttpm strand of the

53:1GiaktR8 S RBEAsHE oRrepirit { BINIDCIBNAS PRABPBISAST BRe NS s -
f(}al' reading frames on the top or bottom strand of the query sequence.

FILTER - Mask off segments of the query sequence that have low
compositional complexity, as determined by the SEG program of Wootton & Federhen
(1993) Computers and Chemistry 17:149-163, or segments consisting of short-
periodicity internal repeats, as determined by the XNU program of Claverie & States

25  (1993) Computers and Chemistry 17:191-201, or, for BLASTN, by the DUST program
of Tatusov and Lipman (see http://www.ncbi.nlm.nih.gov). Filtering can eliminate
statistically significant but biologically uninteresting reports from the blast output

(e.g., hits against common acidic-, basic- or proline-rich regions), leaving the more



(1991) Results Probl. Cell Differ. 17:85-105.) These constructs can be
introduced into plant cells by direct DNA transformation or
p&ﬁ&ﬁ%ﬂq?ﬁgaiated transfection. Such techniques are descridsd R NIMBEN
of generally available reviews. (See, for example, Hobbs, S. or Murry, L. E. in
McGraw Hill Yearbook of Science and 1033 echnology (1992) McGraw Hill,
New York, N.Y.; pp. 191-196.).  An insect system may also be used to
express GPI?IBG. for exam le, i% e such s lslgggn Aulioglrappg (ég.ll' (c){]qail .0
nuciCA BB e B e e A Sl e s i hine
genesghinSphtibpsersdnegieerda cells or in Trichoplusia larvae. The
sequences encoding GPR86 may be cloned into a non-essential region of 15
the virus, such as the polyhedrin gene, and placed under control of the

polyhedrin pRYOEPIssifysequsnsefonrddy afitio muanam ievstitied using the
polyhegkirgeReninassive: 30¢heaAGE, FaEURPINANINIINRIack Ra o Afetel” in
The recombinant viruses W d to infect, for example, S.
fPugi BT SEANBF Frigi%op ift Which GPR86 may be expressed.
(Engelhard, E. K. et al. (1994) Proc. Nat. Acad. Sci. 91:3224-3227.) 20In
mammalia ells r. ofviral- i e
tizedt In S B P ot
sequisrfiasabasroding GP ReE W Aigins datdS Rt RIS FES for other
transgriptigpétranslation complex consisting of the late promoter and tripartite
leader sequence. Insertion in a nonessential El or E3 region of the viral
genome may be used to obtain a viable virus 25 which is capable of
expressing IGis R8aiinsadefienotioss aeils td begarskddndSEGS @K (9841, when
roc. Natl..Acad. Sci. 81: % In ition. transcription enhancer.
f e e SR PR S B0 AT PR SR ey
expretdiben affeciniivrEhrimenssincesiiae oascs, 3006088 4r2PEkedn their entirety,
B2005/0260 hARiliuisidRs L mBlantbe GRREG 88 the uniltered

expressed in either human embryonic kidney 293 (HEK293) cells or adherent
dhfr @WEY Searenee shodhe & ¥Redptor expression, typically all 5 and 3"
untranslated regions (UTRs) are removed from the receptor cDNA prior to
insertion in CDN,or 3.vector. The cells Sare transfected with .
nvidual IO SRR A Ao S 1o s oD S t
hg/nilie k84E8ion fed/Grivsaksaniselection, individual clones are picked and
expanded for further analysis. 11EK293 or CHO cells transfected with the
vector alone serve as negative controls. To isolate cell lines stably
expressing WSt BERERPAY rERIVBRGELORINITIE S 816 feRdxrict g S eimeled
and @ATestRyINOsthiRhm RlviRanatsiswRecsBDAIMRINAGRE gSTerabyme
detectable,in about 50% of e G418-Eirc?sigtar&t clones analxzed.. It—.|tuman
artificial 89%15? ss&%g%p(gﬁ& é?s gyu% S0’ %ner%%%lfl%la%cs)eaeﬁ?/ceerl aerrble}"
fragments of DNA than can be contained and expressed in a plasmid. HACs
of abgyt6 khtg 10 Mb are constructed and delivered via conventional
delivery methods

20 We further describe nucleotide sequences that are capable of hybridising to the
sequences presented herein, or any fragment or derivative thereof, or to the

complement of any of the above.

Hybridization means a “process by which a strand of nucleic acid joins with a

complementary strand through base pairing” (Coombs J (1994) Dictionary of



15(liposomes, polycationic amino polymers, or vesicles) for therapeutic
purposes. Specific initiation signals may also be used to achieve more
eMAEN Y A¥htion of sequences encoding GPR86. Such sigﬁg@ﬁ%ﬂ?&@wgl
ATG initiation codon and adjacent sequences. In cases where sequences
encoding GPR86 and its initiation codon amd upstream sequences are
inserted into the appropriate expression 20 vector, no additional
”ansﬁiﬁ?%'&%%i&r ransjational coptroksigr rQsaXVQEaQ%?d&%ceﬁ'%fa‘é%nﬂ%aﬁon
cases where orily’coding sequeénce, or a fragment thereof,’is inserted,
exogencus edans fatimhahemstrdiasigreattiondreliimdogies AT Gsieriad om Rigdignbach
shouleipe predqsskiitiRseaope iRl afipR,6RAGH Fhad, RS i SpeHEae6br
reading frame to ensure translation of the entire insert. Exogenous
transtAFSnBIRIRENT And initiation 25 codons may be of various origins,
both natural and synthetic. The efficiency of expression may be enhanced by
the inclusion qf enhancers appropriate far the particulay cell syste usefi

ch as thodd OB SRR are s codhEm timaepmaabas Hagiche
ProbhuClelcRéiEbiRing2o#H2x) Js\tang006 R84k ifuddBA083/0BRE00m 43
" AR S TR MR AR 00 R BIAHAART Vol SORUARc press,

expressmr] of the inserted s quences“or.to proc’:,ess e _expressed proteln In
the d8airBipgahion sl canteicuirEasd ngrEreney oty sapaasdhalgdte, but are

not limited to, acetylation, carboxylation, glycosylation, phosphorylation,
lipidation, and acylation. 5 Post-translational processing which clegves.a
"prepro” forht ﬂﬁ‘éaepﬁfisiﬁé%"?ﬁ5@5@%"3&%&8&6@&%#&%&8 AIHERHS N,
foldinggeendée pfeseatiarheRifipsetot theistaapbeméic wilbbe gepeaificat st a0%,
machj risti ' r 5 lat tiviti
oo o e e oy
Amefresh9TYpe B Htlirmncletewtionhgrrear@éing sudcnideseqnenersypisaented

chosgardm $06NSIEH6F SRRSO MBRIEEAIPR fast 5SS BEiRkihe: iRN.io, 60
protein. For long term, high yield production of re omE%nant proteins, stable

expréSSiBhIETETE RIS RE USRS, LRermee SR SS‘i‘é‘i%“Sﬁ/VErlfﬁPé‘%@?ﬁﬁ
G PR&gioanhomblagsio tor 8HQUENNOe X pRassipprafeclsyavibast 700q)\8 etind0%i eal
origins of replication and/gr.endogenaus, expression elements and a
selectabie’ fh%e?ﬁ%e P ge%%goggéggs%%r% ggc)Hrs ioeSooﬁ cgihgpsa a%gc(\%(sa'ctor. Following
the introduction of the vector, cells may be allowed to grow for about 1 to 2

days in enrighed medipQriayaRGiagAicher JasalRGiKEonae Rqldie used as a

purpose of the selectable marker is to confer resistance to selection, and its

presd¥ele HiBH YRR Riipre BbsEs ) Brasbnedinidr serecasstifgras naxkrifize
introdolgachaR@ueatas! Resiianlycibnesadsiobhd rrdagedmtiisbitiyatien
%{oliferated 20 using ti sye culé re. e%hnd ues a eﬁ%%%‘%% to qéeiE%Lngﬁ' or
ny AUmBETorSdtection s;?rs emne rlngyeﬂe USBPIE Feeover transtormed ce
lines gtivesie IPRSKdibranyibeing srediedtdaltids ehent backarainddtorligradevel of signal

thymiging. ki %%%&&5@&(\6@3&@&1 ile SoBk £dP4 Zbr%%é&ﬁ@%%ﬁ&ﬁﬂ& gegRine

phosphoribosyltransferase genes (Lowg l. et al. 80) Cell 22:817-23),
whichkiksry B@J@mﬁ@%@% ]tg _fq;ii,épﬁ?fera ly less than 100 fold as intense as the specific

interaction observed with the target DNA. The intensity of interaction may be measured,

25  for example, by radiolabelling the probe, e.g. with 32p,

Also included within the scope of the present document are nucleotide
sequences that are capable of hybridizing to the nucleotide sequences presented herein

under conditions of intermediate to maximal stringency. Hybridization conditions are



25cells, respectively. Also, antimetabolite, antibiotic, or herbicide resistance
can be used as the basis for selection. For example, dhfr confers resistance

to MeNEEate (Wigler, M. et al. (1980) Proc. Natl. Acad. Scf%y%%ﬂ)%ﬁ,m

npt confers resistance to the aminoglycosides neomycin and G-418
(Colbere-Garapin, F. et al (1981) J. Mol. Bfol. 150:1-14); and als or pat confer
resistance to chlorsulfuron and phosphinotricin 30acetyltransferase,

respectivel urry,.supra). Additi selectable.genes have been. WO
S R G B e TR R A gy
allowis BeligetoudiFaenine dl81, Slacts of Mypptop @] ooirgiJechaivets.Methedseatls
to utfze Asiig) 10t ALDISHNE( G, e aRd Bnfer Miligan
(1988) Proc. Natl. Acad. Sci. 85:8047-51.) Recently, the use of visible
markef& 8 Gaircer B eRPRPWith such markers as
5anthocyanins,13-glucuronidase and its substrate GUS, and luciferase and

its substrate luciferin. These markers can be used not only to identify
tPansforman{EX TR SERE B AT OGHER Ak %’Pﬂ’aﬁ@i&n&é? SCEE&IQ‘?S fBeetip of

expregsoha)linigtiatiadenayspabit secton oystbelbwRQdesrhedisteitdhgency at
(199%0Methoods Mol. %ol. 59;121- I]'fl.) Although the presence/absence of
markPYEhE EpresSioR el RstadiaY fiuresngeALBr el csloalS prasdmt:
the passeilice: andetspsd 38idivaf dhskiiemnahvay, narskimhe aanfienytybidization
example, Il{hs seaucnce eagading GERAC s Reeted within s marker dene,
sequence,]tlrans ormeacells con%alnlng sequences ncoglngh&%ﬁég can be
ident(fietb vy dhingiysy hobrishizeiek srmbaesedriotidentifiter datege by aneniaated
genegaRhRplRGedhMtandem with a sequence encoding GPR86 under the
control of a single 15 promoter. Expression of the marker gene in response to
induction or selection usually indicates expression of the tandem gene as

well.  Altesngiieriyedasbegilisenyhieironiinidleondcieinanies sROuesdridise
encoding GPR86 € s GPR86 may be identified by a variety o o

oo RO A R PR PR GO PR SRR 5°C
are noidldriixS8 of IRHHC--DINA KINaCD NAHRMA yGitidiz plibhe)aWthgreatein

; ; . el .

e B B R Rl
or prétembiptiences encompgsssre Y8irEe the petiaetidfesturmerly gistegranded, it is
encogigg (aRRAR S ani-deigatatbM PN RN fralaBN A4 Bykidizating

or amplification, using probes or fragments 25 or fragments of polynucleotides
encotifib e rgEn B crore L s AdSHREAtion based assays involve the use of

oligonucleotides or oligomers based on the sequences encoding GPR86 to

detect transfprmapts QUALINLRNA QL RN WIANLBIRES hybridising to the

20  sequences that are complementary to the sequences presented herein, or any fragment
or derivative thereof. Likewise, nucleotide sequences that are complementary to
sequences that are capable of hybridising to the sequences described hefe are also
included. These types of nucleotide sequences are examples of variant nucleotide
sequences. In this respect, the term “variant” encompasses sequences that are

25 complementary to sequences that are capable of hydridising to the nucleotide
sequences presented herein. Preferably, however, the term “variant” encompasses

sequences that are complementary to sequences that are capable of hydridising under



45 A variety of protocols for detecting and measuring the expression of
GPRS86, using either polyclonal or monoclonal antibodies specific for the
pPX%Fﬁ?%‘?@&own in the art. Examples of such techniques inbfuly&B2005/002601
enzyme-linked immunosorbent assays (ELISAS), radioirrimunoassays (RIAS),
and fluorescence activated cell sorting (FAES), 5 A two-site,
monoclonal-based immunoassay utilizing monoclonal antibodies reactive to
two non-interfering epitopes on GPR86 is preferred, but a comEetitive binding

assay ey BE@HHIPLEs BreseuhY ASESSs 3w sk Adid Wpasirate

art, fgrexamdehi nbiamnieRcfReptcalpfdRNd Beratngical Methods, a
Laboratory Manual, Section IV, APS Press, St Paul, Minn.) and in Maddox,
D. E. etal. (1983; J. Exp. Med. 158:1211- 101216). A wide variety of
label€aonscrgEg=RR 86t ashHgvesLacEsown by those skilled in the art and
may be used in various nucleic acid and amino acid assays. Means for
producing labeled hybridization or PCR probes for detecting sequences

related to pdYrissrabedwslertidsdiedy PR 881 At veaRIrgsRiBolisghaeuences
trnsitiont@nidsabeling real-ReRiemaliicatiaertsing astahelrd gucleotide.
Alternativ?ly, the sequences encodirﬁi}?P@SG, or any fragments thereof, may
be cIENEE TRESHES TRFHTR! STERLIR DAL B OB SE A PERRE S
are kientifyratlielark; sireileoGPOR ciglligraeaiabirerandaniaystecused to
synthesize RNA probes in vitro by addition of an appropriate RNA
polymerase such as T7, T3, or 5P6 and labeled nucleotides. These 20

procedures Aagipdassridiiescaaliten e deriag s B mésdiamebeaiabnd Ritsr
such g thpseyRIrRISQb P hMmpasiadd Mﬂhﬂn&ﬁmgpwi%shch_as mouse,

Promega (Madison, Wis.), and U.S. Biochemical Corp. (Cleveland, Ohio).

Kitabie FRpEHERF 918 aatewpishish RoalyRRaleRtidy sk ate idpriicab gssutficiently
detedtertitat lsdentaitiondeligesn@nayimgrdit GEQIBNCGHE SEQMINBERE) S BQ
chro ¢ agents, as well as.substrates, cofactors, 25inhihitor, et

Pari B e et Rt eSS Lo Rl o AORS T AN RS
encodmgiGrREA.rtrmipdletapdrtind drinldiéenstindAs andtadsientisr dleoes encoding

EeXPrESBIaE ARt GHRYEUO HiEHRIORIN FRID AllG Uiy G 1 RYYSHe cDNA and
roduced by a transformed cell r_na;( be located in the cell membrane,

credP B ARs RIPTher £e88% msAsaRIGURding bemglasvesand Mithplesues
30 vefesar siseids Adevithiehuntdeyshaokhby shpsacefakilkiftihe deasditmssion
vectors 46 contajning polyn ides which encode GPR86 may be
e b dip N ot R R S
throusgiquensioRdeglutiquss etekenywti docbibsnelskithineth® tiemdoms thesctibed im dgr

be used 1310 RALENGES ENERFING GPR86 to nucleotide sequences
encoding a polypeptide domain which will facilitate purification 5of soluble

proteins. Such purification facilitating domains include, but are not limited
20 Typically nucleotide sequences suitable for use as probes are 70% identical,

preferably 80% identical, more preferably 90% identical, even more preferably 95%
identical to that of the referent. The probes generally will comprise at least 15
nucleotides. Preferably, such probes will have at least 30 nucleotides and may have at
least 50 nucleotides. Particularly preferred probes will range between 150 and 500

25  nucleotides, more particularly about 300 nucleotides.

In one embodiment, to obtain a polynucleotide encoding a GPR86 polypeptide,

including homologues and orthologues from species other than human, comprises the



to, metal chelating peptides such as histidine-tryptophan modules that allow
purlflcatlon on immobilized metals, protein A domains that allow urlflcatlon

o MtSEIaY immunoglobulin, and the domain utilized in thE P pRRYS/002601
extension/affinity purification system (Inununex Corp., Seattle, Wash.). The
inclusion 10 of cleavable linker sequences7 such as those specific for Factor
XA or enterokinase (Invitrogen, San Diego Calif) between the purification

domaln ang the GPR86 encodlng n}}_l clllllgag% ions with
purlfléa%ﬁ ?5re§mr&%ﬁnea§’6f8§5‘% Vit %r%’i/ prelsZ§|6)n 0 ]ftusmn

proteiriabetiteipinbedRRBS the SEQNIC N &cﬁﬂ@ri&)hlmg% QIS Gesidues
P rec%ﬂg&&ﬁﬁ@f&%ﬁ‘l&ﬁ&{h& iR AR ClRAY RpR Al Eﬁxd]g'%ﬁg'&@ Igfidine

residues facilitate purification on immobilized metal ion affinity

chrorfREBEESITIH RAlXEcliotdR ISRt RO oPaEH hybeti&atzqwzsﬂp%e esgsY Blint:
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solid-p asé tec ques 963) J. Am. Chem. So¢.

85:2 Bzt s and G aieregramEdid ey ob PreprsAnemen seramUaNa citietied
hy auematione AuteMmaE hEthRISMay Besrebieved, for example, using
the Applied Biosystems 431A peptide synthesizer (Perkin Elmer). Various 25
fragments of GPR86 may be synthesized separately and then combined to
produce therfuttiensith ssldatGPRROSENSORS 47 According to Aizawa
(1988), Anal. Chem. Symp. 17: 683, a biosensor is defined as being a unique
combination of a receptor for molecular recognition, for example a selective
layer with iriteoitieddetative GRB &rndvapmisaidercnayhg vRIReE Y- pratense
coupled IRLERIAM @A HeRSIRGELIRRITANRE TG EPYaly 87 KBRRRIFR may b 2y be

One 5 group of such biosensors will detect the change which is caused in_t

opticaFPsAdPaascertar asibe asnriiodiseSarnsd %&%Wf%ﬁ@%%lth
the sprmunﬂmgﬂlae@ et dvp ARYGRIEG techpistUENA- yirb eyitkedigstad vitro with
espeﬂﬁl AY SO- metrl¥ and urfaceﬂ? § qre&% ne%eln%ll SENSors.
mcorporat% PREB malcc real?g%glv Stedt ke presence or 2val chreﬁgﬁr%
hgandssﬁmdedammernuslﬁmld@smbht@g piividangomb (rindandabesietprenioyed

analogyes Afitesa L eRd s e aaRifkaliR bsyel RIOSRRRRES dadvala

transcripts (10 ng/oocyte) are injected in a 50 nl bolus using a microinjection

20  apparatus. Two electrode voltage clamps are used to measure the currents from
individual Xenopus oocytes in response to agonist exposure. Recordings are made in
standard medium consisting of (in mM) NaCl 115, KCl 2.5, CaCl, 1.8, NaOH-HEPES
10, pH7.2 at room temperature. The Xenopus system may also be used to screen
known ligands and tissue/cell extracts for activating ligands, as described in further

25  detail below.

Expression Assays for GPR86

In order to design useful therapeutics for treating GPR86 associated diseases, it
is useful to determine the expression profile of GPR86 (whether wild-type or a



known in the art. Thus, cell lines expressing OPR86 receptor may be used as
reporter systems for detection of ligands such as ATP via receptor-promoted
foﬁﬂ&ﬂ% ?)%H]inositol phosphates or other second messenﬁg}%(;( \id TPa
1998, J Biol Chem May 1529;273(22):14053-8). Receptor-ligand biosensors
are also described in Hoffman et al., 200@88Proc Natl Acad Sci USA Oct 10;
97(21):11215-20. Optical and other biosensors comprising GPR86 may also

be used.to.detect the Jevel or presence of interaction with Q-prateins.an
e e R el s R L
Dec 0%36(5i5yur6 2889l tmnecs Sanelkbasghe 200d0pie6{aCssiigBibiPOBOIPOTRIZO is

20(1 4y l8dar iy & URBHALPiRsenzathaNdescrReH i L Rxamale,
US 5,492,840. SCREENING ASSAYS The OPR86 polypeptide, includin

hom SBYRSstroB e R RIR BRI NHIEA S SERIRICE R AesHY BRRERTEIR &Y the
e empplosEsett arsaieen Mops e6essionhaRMRAnasMACthOixgsion profile
recep whi ivate (agonists) or inhibit activation of (antagonists) of
o O R DAL Ry IR EPEE P Suatatas and
ligands may be natural substrates and ligands or may be structural or

functional W%@%mﬁ?@&%‘?ﬁﬂo‘?&t@{y MGG A5 40: M BHACIR0Y f
1(2):Chapter 5 (1991). GPR86 polypeptides are responsible for many

biolotresFFRh efi8 msnfrad dnvel whibhlypagdictianes adebried melsetifisssapenge to
abovgmaderarBR 3Hios RoCi 6d:HispasRE a ACHANPNE YislulS HAOs BessHafind

dd i timulat R86 on the one hand and which
o TR CHR o] BFSRE G e M P S AR S
antagqrmmat@lmim@(édléamhiempemmﬁmdpplﬁpg}BagﬁthIpuapdm@e;sefd)tcsmah:h
concifons ARG HRREHIRSARES AR EUIDANGA BUIRAfe
Isease suc I yt

cardiac as supraventricular or ventricular arrhythmias, .
hypotdRERFR atabase (fesivte RBaspeputigalss tFbistuproopanalysis hapadyenages in
may fativRieag SRRRS HRESRIRIR ARMBIAEERs &I MR zARDANRGEIEbR &

tivate, or inhibit th tivati f, the GPR86 tq any degree, The GPR86
T e B S R e

match is categorized as exact or homologous.

The polynucleotides and polypeptides described here, including the probes
described above, may be employed as research reagents and materials for discovery of
treatments and diagnostics to animal and human disease, as explained in further detail

20  elsewhere in this document.
EXPRESSION OF GPR86 POLYPEPTIDES

We further include a process for producing a GPR86 polypeptide. The method
comprises in general culturing a host cell comprising a nucleic acid encoding GPR86
polypeptide, or a homologue, variant, or derivative thereof, under suitable conditions

25  (i.e., conditions in which the GPR86 polypeptide is expressed).

In order to express a biologically active GPR86, the nucleotide sequences

encoding GPR86 or homologues, variants, or derivatives thereof are inserted into



15basal or background level of activity by an antagonist (partial antagonist) or
fully to such a level (antagonist or full antagonist). The antagonist ma
d@g%ﬁ'\]/%{goﬂ%@ receptor even further, for example to zero ac:ti\mi;r fag02601
agonist). The term "antagonist" therefore specifically includes both full
antagonists, partial antagonists and inver3e¢ agonists. 20Also included within
the terms "agonist" and "antagonist” are those molecules which modulate the

' . inti vel | the translational level,
R e e

compeRifers fiatipr b tesRationRE g inatte GPRISS saieemay be based
upon structural studies of the molecular shapes of a 25 polypeptide. One
means for determining which sjtes interact with specific other proteins is a
physical st rg%lg ?\ﬁffﬁ%%ﬁ‘@?é’f?i@@?ﬁﬁﬁ}%}%ﬁdﬁfﬁﬁﬁ? g used to construct
two-aipensionatdiivii deehmigseguehbesenveadips SIRS @ uidapeeopsate which

mi id resi f lecular contact regigns. For.a detailed . .
e R B o R R pudepa
detefgserabimans B Aetechmgngesiinihetio stehnigs 9né yiPrbiegenetic
Crysialiaarapiin eadasumigirs ardrR TRk RANRINELVE 19, [@Ugoal g
uses a screening procedure which involves in general allowing GPR86 to
cont&dPERE AR 305% Al i a’eqe@?ﬁ\b%%eﬁ%@[ @ﬂﬁ’@r@g@ﬂ?‘i’ﬁ jesseral,
suchPRaaimeitvadN\CO) pits A gabet| UCING @pprapdatsmaels oy chppxeness;tharrent

PRS6 receptof pol ide on the surface.thereof ionally togetheg with a
lgartn}gerf) %’FS’E&#& f%’? c%iearll{;t)gé ?ﬁé"t’h%g;éB@%r?égo%gI%r?o%%ﬂﬁgge&naf ate
modda¥eor, and detecting a change in the intracellular level of a relevant
molecule. Molecules whose concentrations are affected by activity of GPCRs,
in 10 particular QPR86, and which may be used as markers for GPR86
activity, are’ KR it FT@msrtiomstonbasiststry manpeailied éheentsin and
"GP Ghpeensitivenoea kiR talin L GPREIeTIES UG G s AsitivRitapkers
inclugl?cigtracellular cahlciugn I,gev.elfs, cz%lciunaﬂuzﬂ, adenglate clase levels,
and cycﬁcofl%%ﬂil’s eV i aaﬁree el SMbodime Rt e &P cLaERE
Iharkdasouid) prisesniidrBdE ekpresyicvaditis yadetRiansformed with yeast expression

vectors; insect cell systems infected with virus expression vectors (e.g., baculovirus);

plant cell systems transformed with virus expression vectors (e.g., cauliflower mosaic

virus (CaMV) or tobacco mosaic virus (TMV)) or with bacterial expression vectors

(e.g., Ti or pBR322 plasmids); or animal cell systems. It does not matter which host
20  cell is employed.

The “control elements” or “regulatory sequences” are those non-translated
regions of the vector (i.e., enhancers, promoters, and 5> and 3’ untranslated regions)
which interact with host cellular proteins to carry out transcription and translation.
Such elements may vary in their strength and specificity. Depending on the vector

25  system and host utilized, any number of suitable transcription and translation elements,
including constitutive and inducible promoters, may be used. For example, when
cloning in bacterial systems, inducible promoters such as the hybrid lacZ promoter of
the BLUESCRIPT phagemid (Stratagene, La Jolla, Calif.) or PSPORT1 plasmid

(GIBCO/BRL), and the like, may be used. The baculovirus polyhedrin promoter may



15and the screen includes detecting a change in the intracellular level of
cyclic AMP. In particularly preferred embodiments, GPR86 may be screened
irﬁl‘?ezg)lﬁé%ogﬁ@e of a partner protein; such a partner protein m£§%8‘”°°5’ 002601
co-expressed together with the GPR86 receptor polypeptide, preferably
intracellularly. The partner protein may preferably comprise a G protein such
as the GPR86 favoured G-protein, G1 or a 20 promiscuous stimulatory

G-protein such as Gal 6. In screens which emplqy.cells bearing OPR86
ant e AR ST EBRARE 1 Ca BT S R e S ET A PA R s
cAM %@MWHRWBNthM¢Wth @an¢shoe I&dmrpimuses (e.g.,
anc%ﬂgﬁlgﬁloters 34"1@&&8} g%ﬁté%%?)%@%%§n@(ﬁﬁt§%@%@0p rﬂ{%ﬁﬁﬂl%ﬁm cell
stimulatory G-protein 25such as Gale, agonists raise the_Ieve_l of intracellular
CAMBYESHRSe REPAIRIAIS fioMe THABEHI eSS/ e impawaalinn viEpgerare preferable.

gSm(l?mTtr%tMesyMQ tg%gﬁé@:@é’*é%&m-g/ﬁia%)&%ﬁf@%gﬁli@opieWFltf%%@%ﬁﬁiﬁe
isclose a.me or identifying an nis PR86 when coupled to the
CPRE AT 6o PSR R B i AL ERRRR
expresket3@R8Eaeceptor with a candidate compound and determining
whether the level of cyclic AMP (cCAMP) in said cell is lowered as a result of
said contacting. 5 Alternatively, GPR86 may be co-expressed with a
promiscuout bagtenatshytentss rennbercefl S5reaidrarrditie masthoselerisd
compiiperaapingm elinvhiebieypraases &I B8emanrd et @antities of

candidate compound and determining wh_%ther the level of cyclic CAMP in

Wig SR8 s ageasddaptgiinsiston ahmabatgs e RIskGI St g tlod
for idexjtbgignart fusiew prustmf thir REGeadignphl foal yatacbtoutied. GRER8@ctors
favoured Q-protein, Gl,.th tho mprising contacting a cell which
oo L S A oo

whetSeehtaeBELEE SERIETd Sretpecapinip yiri detier seduencaicew dis:GBBEft mhy be
said ¢RRaring aRliRuGHMEMnE ORR 8GR AREEPIRS REN A RPN GHO R

stimulatory 0-protein such as 0al6, contacting a cell which expresses OPR86

Lha cxbeestuRAtd esitienet Preaastnpidersd afaiadibrtmricine aredurr @y
of cyelieten MRAHRaIE, a8l lisd o vwaradiaste: (580 0f BRIN CRHACEAG503-556Y5, and

which, may be d for the screen may. be Qf various s. Such cells )
o2 R A e O APy B EX AN Sy 6y i
receptalypeptotd$ asensbnapeieonstaithrgutihthioxp R ssesfirese (i) ale ghaeral, such

Comaﬁ&%‘g}ﬂ?e%ea% SQa0mawaR é&’sf?g(ﬁagrﬁ{giﬁ%%% s AP S ption to

inhibition of a functional response. For éxample, Xenopus oocytes may be
jeclytathiersrese arirada fol gted feiiuéonindha presepscerpiftasalwathione.

eXPoPHiRiiR iﬁ&d&ﬁf&&%ﬂ%@mﬁ%@&yﬁﬁﬁﬁmﬂwﬁeﬁﬂmﬁﬁrmﬁﬁﬁ%ﬁ thetor
as de)égribed in fyrther detail el?ﬁrwher

protease cleavage sites so that the Sbned polypeptide of interest can be released

from the GST moiety at will.

In the yeast Saccharomyces cerevisiae, a number of vectors containing
25  constitutive or inducible promoters, such as alpha factor, alcohol oxidase, and PGH,
may be used. For reviews, see Ausubel (supra) and Grant et al. (1987; Methods
Enzymol. 153:516-544).

In cases where plant expression vectors are used, the expression of sequences

encoding GPR86 may be driven by any of a number of promoters. For example, viral



Furthermore, microphysiometrie assays may be employed to assay GPR86
25 receptor activity. Activation of a wide variety of secondary messenger
s%?e%ﬂ‘?lpggﬁfs in extrusion of small amounts of acid from a @éif’?ﬁé‘%sé 2601
formed is largely as a result of the increased metabolic activity required to
fuel the intracellular signalling process. Th& pH changes in the media
surrounding the cell are very small but are detectable by, for example, the
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10 mammalian, biolo§gicall active peptides for which a mamgalian

countéepten Hebhst e?‘t}\ééﬁjfd%nﬁi’é‘%ﬁﬁa%ﬁ%afm%? SisaSHRGture,
but whichnetspsateod T EneRtols VNEWINddRONIY Naurkd ligaels. This bank is
used to screen the receptor for known ligands, using both functional (i.e.
calcium, cAMP, microphysiometer, oocyte electrophysiology, etc, see
elsewhere) As inettbey il ingyadsalys wsddeseirsd GPRifhEprieieapdg) in one

elsewhienay HOWeNEE ﬁa}ﬁw&n}cﬂn}?@mcmﬁg!gmﬁlmgmmsw% wichs o

there remdins, as yet, no cognate activating ligand (agonist) or deactivating
ligand Y@IAEAR STRSEFS TOTGIEn-AAGE IRoMaderrsranaeerrde prlr Oy righaplssia
includgdawithin tequligendsdansGrrRETR todedenfcs avdieglyntibbCR 6
receptor is also functionally. screened (usjng. calcium, CAMPB, .

S cr R o St 50 BBt B Ao R, COHAOLqf hepolyodsi
againstotisster Sutcectitnideiwify HaMRS ﬁgﬁmdﬁiﬂwwﬂghmrpged@#@ﬂive and
pos't%(chﬁ%@&?%ﬂlﬂﬁﬁ%ﬁf‘s%&%ﬂlg%@%&HW&%@&MH{?@&%séﬁ”ﬁkhy}ﬁen be

fractions being assayed as described hére, until an activating ligand is

isolatBepd i e axamier Sclpeine datels el sichralsialpvarr woish GFR 86

have hgeBshigniska erkisadpediunaliqnody) Brasctivaliacaaf R O neeb4-3227.)
calcium mobilization and/or cAIVIP stimuation or inhibition. One screening
technique therefore includes the use of cells which express the GPR86

peceptor (foﬂmmmmkﬂim&osfeemdammmmytmpm@assib@yﬂg@may)be
n a.S%{ﬁheﬁgh."m'ccaféeg‘%ﬁér‘ér%a%él{&ﬁﬁl&kaﬁs%& ] é@giag've&tm,t@gagﬁu@g

calcium changes caused by receptor activation. In this technique, 3

compensedingBPRSS senvtheligriattiniocar Al posEfiEpRs e iRtiaHOR B SotRdex

A Se%sﬂ@&%f&@%ﬁ@&ﬁ& Al B000/0248dqRence. Insertion in a non-
essential E1 or E3 region of the viral genome may be used to obtain a viable virus

25  which is capable of expressing GPR86 in infected host cells. (Logan, J. and T. Shenk
(1984) Proc. Natl. Acad. Sci. 81:3655-3659.) In addition, transcription enhancers, such

as the Rous sarcoma virus (RSV) enhancer, may be used to increase expression in

mammalian host cells.



messenger response, e.g., signal transduction, p11 changes, or changes in
calcium level, is then measured to determine whether the potential comPound
a&ﬂ&?gg/oc?ﬁ%ibits the receptor. In such experiments, basal ESUGRIIEVEIRM
the HEK 293 cells in receptor- 5 transfected or vector control cells are
observed to be in the normal, 100 riM to 280 nM, range. HEK 293 cells
expressing GPR86 or recombinant GPR86 are loaded with fura 2 and in a
single day more than 150 selected ligands or tissue/cell extracts are
evaluated foraydRi&EmeRIEctd TRCERARE AR B PSSrRasATd iRsithss SuRdf
expresasifgRCR&0pLoe CHEKIINEERP Kidlaiert aluaiad tellthe shianiatien
or inhibition of CAMP. TR RIoAYSHAp ueing siandard ¢AME q&‘@‘i‘ﬂt 00 emoved
assays.eB\gonl S presenting a calcium ransient or CAMB Huctuation are
testefomvhetorapton rBXAlwity thorsertior iiftthenEBporrRCRNA Vet thbe cells
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for receptor inhibitors by determining inhibition or stimulation of GPR )
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anta§ONISES ihthe FrEsENtE of the PERpior. THEAMOUNTOR CAMP e 1metvidua
accumciation deheXvrleasuredytithidyoterithhahtagonisttyindistivenrdoeptor,
And s abiRiSdRceRten RNIInG b1 elsRiE e ML BeA B R lstant
adenylate cyclase, activity will be 20 reduced or increased.  Another
methel@uey detsesthg agonists or antagonists for the GPR86 receptor is the
yeast based technology as described in U.S. Pat. No. 5,482,835,

incorporateg by reference herein. Where the candidate compounds are
oroteins. i QAR SHRRSOETESSS RN S0 B8 PR B rver larger
pom@gmma&m&mem@usmmgge@gptegmémmin_iasasid?Hagé disgblenyt 6
Is a RIPIYGY 191%%%' %8%?&&;&&%%8'H&%Wé?é%}ét'éb’i%ﬁ&%@éﬁé@y methods

bacteriophage. The technology involves transfqrmlggébacterlophage with a
Hene(lirasanes mely eHioms $IPHAMe IS HevslSsbiok ApanpsvE cBYRRsEhds,
such that 53 each phage or phagemid expresses a particular candidate
compound. The frapnsformed bagcteriophage (whjch preferably is tethered to a
solid suppony SR ELEaLIn SR BEv ARl ‘bﬁﬁﬁ&%%&%%‘a‘ﬁ%’& ‘§plays it
on theinpladge deatuSpesficoding GARS 6 0Bnplo sigds svhebidatkecip@btdtation
bindingyi9 8.4 BB AR RARERIde L REP S 81 RENChRM B S UBRIR na it
strate_g_lgs_ﬁrallse on aftifity interaction. it e successful candidate agents are
then Bhartenctoded aphupfireispiagrpesheivanteirs Bodhs trnRitRigfaxpEpssion

/) an%%%ﬁ & Q&Hﬁ%&ﬂ %Mﬁﬁs@ﬁ@l B ﬁgﬁsﬁﬁgﬁﬁ%ﬁ{%i%@m%&ed
agent in a three dimensional configuration, more closely resembling its

naturd Y StulRiAk SoMREHH AR O FARSEIRSRESTOF Abre apd crEeahds SR
affiniex bgenling tiensistiersliaghtOigpasescludidy théneT iglkatonfcedteahingddbe

brary of somponds, utlises;snkaryolle or sioianalishost celsubich are.
stably transformed with fecombinant molecules expressing a libtary of

compsosird sra8sletionetfshe ithidreinsartbx egefivusi trorpintivanl stemerld dod initiation

SanqRe IRIPIRAARbASHRRS, Dot BHrEIHEPsGhBb e FURACS of

246'2eigr-ession may be enhanced by the inclusion of enhancers appropriate for the
particular cell system used, such as those described in the literature. (Scharf, D. et al.
(1994) Results Probl. Cell Differ. 20:125-162.)



15247; and Owicki et at (1990) Proc. Nat'l Acad. Sci. USA 87;4007-4011,
which describe sensitive methods to detect cellular responses. Comg)etitive
a&gﬁgog@g:’b%?rticularly useful, where the cells expressing thelfﬁ)?é(f‘y /002601
compounds are contacted or incubated with a labelled antibody known to

bind to a OPR86 polypeptide, such as 1233-antibody, and a test sample such
as a candidate compound whose binding affinity 20 to the binding

compositioR. | i ured. The bound and free.|abelled bindi artners
for the poly%%%%gggigtggncg?édgg?ﬁén& g’ %S5e88 gﬁglgeaggﬂel%' & ‘55?1%1 . The
amoGHPEFHes: efdhesnsdsisdiediecnoos psddyppropss tionaptestbbrestmnint tk desired

|abe|i§§hﬁ‘ﬁﬂbﬁ@l¥rﬁ@dﬁﬁ@&i@lyb? tHe &YQWe/i\rWuﬁg,q)Qﬂc amel %‘? HRed to,
technl% ﬁs can lé%used to separate bound from free 25binding partners to

u . q 7 D,
assedEHA YR AR SR amgLyrRTy ek, phnsrherfpien Hmidsticiwud exratian.
proc@dstressthiambsthesidng o filshra dolowegbyrovashings BE PRSI 1Ry also be

plastj i washing, or centrifugation of.the cell membranes.  Still
o A iy S et e
polypeprisreeifip eplidasmpshinennaptbchatnaicridifnoathiraitsio forqd e ulaasyotinal

or WeiZees(eQ3482B G S RENRSD/PRR6R% %mﬁy%@abgﬂb%%& I8
antages o

allows for a "molecular" binding assay with the adv Increase
specitiRfoane ¥ty ol fcken é‘ﬁé% Betheeite Mdnrahmayibe chopadther

lechrigue: the cancitmielifivanpaund seressindoinuelkes @psereach which
provides high throughput screening for new compounds having suitable
binding 5affinity, e.g., to a GPR86 polypeptide, and is described in detail in
InternationdPPlergeappichtioeldirodvei 8440 366 MG em morivs pthbBaikression

Labs) prulEnat 00 I MRSt Sk b Sl OGRS RECIRiENt

small peptide test compounds are synthesized on a sol bstrate, e.g.,
plastEBHTRIngG GHPres ipihYep e kighiaeey: containgiie} edgins b plicTtian
all thaxpeadegnaatantmition bibizasAaly Bertids1ARE-AS Washartnd Bedaest
1§tep(§n\éolvea§ eteggé?%gﬁgwn%g%%/?qﬁ)t det._ Cora%(f)?unds which interact
Specitically with the polypepite Wil He B Rehtrageton sellsmaihnatingred to
assagrepiiovidoet a@@ﬁmh@@hmmmeb@gtwmmmmymwm.
are ateniapisdo e NI bR aUIed loand fon agaceptor
y 56- I

may be radiolabeled to high specific activity (5 mmoﬁ%’raﬁm ing
15strasacazters srahcrdsassmelrelinahish mesessfulbf exiivibeling

doesnnotdditRisfidhea®ikityaf mdiosndVRIATI RN 88 oliferated

280”%@}8” lfé)ureb%%ﬁi\l[st ian}js, H and other modulators such as nucleotides are
optimized 16 SStabiSH & WA BRPGBHAFL S M58 585 for both membrane and

whole cell receptor sources. For these assays, specific receptor binding is

defined aSAQ%&ﬁ%QP@E%%EﬂQ}P&%{%%’may be used to recover transformed cell
lines. These include, but are not limited to, the herpes simplex virus thymidine kinase
genes (Wigler, M. et al. (1977) Cell 11:223-32) and adenine phosphoribosyltransferase
genes (Lowy, 1. et al. (1980) Cell 22:817-23), which can be employed in tk” or apr’

25 cells, respectively. Also, antimetabolite, antibiotic, or herbicide resistance can be used

as the basis for selection. For example, dhfr confers resistance to methotrexate
(Wigler, M. et al. (1980) Proc. Natl. Acad. Sci. 77:3567-70); npt 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 confer resistance to chlorsulfuron and phosphinotricin

30  acetyltransferase, respectively (Murry, supra). Additional selectable genes have been



20 minus the radioactivity measured in the presence of an excess of
unlabeled competing ligand. Where possible, more than one competin
nd‘éﬂ&“.%?’&%%‘azto define residual nonspecific binding. The assS%’ﬁ:%%?“g{R% Ve
test binding of a candidate compound wherein adherence to the cells bearing
the receptor is detected by means of a label directly or 25 indirectly
associated with the candidate compound or in an assay involving competition

with g labeled competitor. Further, these assays may test whether th
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recepiaichiet dRpRatRRGF theasRRASBeRataIthe activity of the receptor is
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antibody.
inc}{lde membrane, solution, or chip based technologies for the detection and/or

quantification of nucleic acid or protein sequences.

The presence of polynucleotide sequences encoding GPR86 can be detected by
DNA--DNA or DNA-RNA hybridization or amplification using probes or fragments
25  or fragments of polynucleotides encoding GPR86. Nucleic acid amplification based
assays involve the use of oligonucleotides or oligomers based on the sequences
encoding GPRS86 to detect transformants containing DNA or RNA encoding GPRS86.
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@qim@ﬁ@s well as animals which are wild type for OPR86, may be used for

screening agonists and/or antagonists 20 of OPR86.  For example, such
assays may involve exposing the wild type or transgenic animal, or a portion

thereof, preﬁefraba/va.rmﬁ oliSsess en@egﬁmngtithetécanﬁgemeanim upthose skilled
Candld nce and assayin sfg{lc eic amg a%%ﬁa'gtaeg pgs?angt u%l;]
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conc Qgﬂgag Sl §9 %@%a@@&%@iﬁ%ﬁ%&%n end-labeling,
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Included, are trans n|m Is ("GPR86 knockours).w. |ch Q.Nat expres
functiBRard E’W@?@%@a res?ﬁ? onﬁl&e?ﬁ%rrseaf;gg g ’f’luactloharrﬁuct%lﬁg%éma
includivajabldeciations ¢ necGRRBBIgsIne RINAPsokasitn anfirm Aisaddikipryof an

fu nCt%%p%?t]g ﬁ%ﬁ%@ﬁ@%w&@%ﬁ' S{gl,aa{_ 9B6 and labeled nucleotides. These

20  procedures may be conducted using a variety of commercially available kits, such as

those provided by Pharmacia & Upjohn (Kalamazoo, Mich.), Promega (Madison,
Wis.), and U.S. Biochemical Corp. (Cleveland, Ohio). Suitable reporter molecules or
labels which may be used for ease of detection include radionuclides, enzymes,
fluorescent, chemiluminescent, or chromogenic agents, as well as substrates, cofactors,

25  inhibitors, magnetic particles, and the like.

Host cells transformed with nucleotide sequences encoding GPR86 may be
cultured under conditions suitable for the expression and recovery of the protein from
cell culture. The protein produced by a transformed cell may be located in the cell
membrane, secreted or contained intracellularly depending on the sequence and/or the

30  vector used. As will be understood by those of skill in the art, expression vectors



altered susceptibility to pain when compared to a wild-type animal.
eC|f|caII GPR86 knockouts are less sensitive to pain. Furthermore
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pain, particularly decreased 10susceptibility to inflammatory pain. Also

included are partial loss-of-function mutangs, e.g., an incomplete knockout,

which may for example have deletions in selected portions of the GPR86

gene. Such animals may be generated by selectivel eplacm or deleting
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employing cells derived from the relevant animal and assaying for

20 Fragments of GPR86 may be produced not only by recombinant production,
but also by direct peptide synthesis using solid-phase techniques. (Merrifield J. (1963)
J. Am. Chem. Soc. 85:2149-2154.) Protein synthesis may be performed by manual
techniques or by automation. Automated synthesis may be achieved, for example,
using the Applied Biosystems 431A peptide synthesizer (Perkin Elmer). Various

25  fragments of GPR86 may be synthesized separately and then combined to produce the
full length molecule.

BIOSENSORS

The GPR86 polypeptides, nucleic acids, probes, antibodies, expression vectors

and ligands are useful as (and for the production of) biosensors.



10 effects on intracellular cyclic AMP concentration may also be conducted.
A candidate compound which is found to be capable of such can be re rPTgarded
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restore or increase sensitivity to stimuli, for example pain. In preferred
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SCREENING ASSAYS

The GPR86 polypeptide, including homologues, variants, and derivatives,
whether natural or recombinant, may be employed in a screening process for
25  compounds which bind the receptor and which activate (agonists) or inhibit activation

of (antagonists) of GPR86.

Thus, the polypeptides may also be used to assess the binding of small

molecule substrates and ligands in, for example, cells, cell-free preparations, chemical



Tissues derived from the GPR86 knockout animals may be used in receptor
binding assays to determine whether the potential drug (a candidate ligand or
28V& 0&9&% fbinds to the GPR86 receptor. Such assays cah %ﬂgﬁﬂ%‘{@&l
by obtaining a first receptor preparation from the transgenic animal
engineered to be deficient in OPR86 recepgor production and a second
receptor preparation from a source known to bind any identified GPR86

ligands or compounds. In general, the first anqd second receptor preparatio
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60 both alone and in the presence of the candidate ligand or compound.
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assays. A preferred transgenic animal is the mouse. The ligand may be
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characteristics associated with reduced or abolished expression of GPR86
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here are produced by introducing transgenes into the gennline of the
non-R&RAKH-animal. Embryonal target cells at various developmental stages
can be used to introduce transgenes. Different methods are used depending
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Rational design of candidate compounds likely to be able to interact with
GPR86 protein may be based upon structural studies of the molecular shapes of a
25  polypeptide. One means for determining which sites interact with specific other
proteins is a physical structure determination, e.g., X-ray crystallography or two-
dimensional NMR techniques. These will provide guidance as to which amino acid

residues form molecular contact regions. For a detailed description of protein



61 Introduction of the transgene into the embryo can be accomplished by
any means known in the art such as, for example, microinjection
elg((,)uzc?%?%%ﬁ, or lipofection. For example, the GPR86 recethS &?gﬁ%"j@’ﬂé@l
can be introduced into a mammal by microinjeetion of the construct into the
pronuclei of the fertilized 5 mammalian egg(s) to cause one or more copies of
the construct to be retained in the cells of the developing mammal(s).
Following introduction of the transgene, construct into the fertilized egg, the
egg MY BEASEITRIBHMED ?cﬁ‘\%llﬁflﬁi} ﬁﬂfso Gt HRE)JP Pifiplanted into
the sariegdiehpgl;, dcchddnidPredspNieauPatkon to maturity is within the scope
of this document. One common method in to incubate the embryos in vitro 10
for about 1-7 days, depending on the species, and then reimplant them into
the surrogafer kiemativeriogasiagbAssishtheesmsrseraneapedumtpuldeddnvolves in
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analysis of the segment of tissue. If one or more copies of the exogenous
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artificially, by the fusion of ‘two haploid nuclei from a gamete or gametes.
Thuserabedigsnb:tha GRERMERE sElsehemanes Hitereliyia P (eAMP),
Bnesandniab Jaseitiitladdaiieaigoieikaips Maef Hraep0in gedifereptiatianend
developing into a functioning organism. Generally, a euploid zygote is
preferred. If an aneuploid zygote is obtained, WO 2006/003422PC T/C
B2005/002 @i faG2-tivety threfemed eerbofichenin 6RIA6 mefibalstreebadiny thy preseace
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material which forms a part of the zygote nucleus. If no genetic material is

e mavrenisrerssEameR: Gratsieishasdérietic material which can be

added is limited by the amount which will be absorbed without
In screens which employ cells bearing GPR86 and the GPR86 favoured G-
protein, G;, agonists lower the level of intracellular cAMP concentration, while

antagonists raise the intracellular cAMP concentration.

Where the screen employs GPR86 and a promiscuous stimulatory G-protein
25  such as Gy;6, agonists raise the level of intracellular cAMP concentration, while

antagonists lower the intracellular cAMP concentration.



being physically disruptive. Generally, the volume of exogenous genetic
material inserted will not exceed about 10 picoliters. The physical effects of

ad Bt ethot 10be so great as to physically destroy the vrggﬂﬁﬁ%f’ Ypaz601
zygote. The biological limit of the number and variety of DNA sequences will
vary depending upon the particular zygotgpand functions of the exogenous
genetic material and will be readily apparent to one skilled in the art, because
the genetic material, including the exogenous genetic material,. of the
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cells and cellular structures is'’known and is used i rt. Reimplantation is
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and/%rrgéﬁ{%sio&of %Qc fransgene by any suitable method. Screening is

often accompllssahe %y otithern blot or Northern blot analysis, using a probe
that is 10 complementary to at least a portion of the transgene. Western blot

analysis using @y RRikeMLRYAIHIR RENEIL AR HRAT] AR FaN SAsReMmaY

be employed as an alternative or additional method for screening for the

presdndadsrells framaimals e PregpReAmPTINGR S (P SYBEF T BYR tgFeceptor
tissugoabellanahbrask Ryrtahiieti arplysis] oedesit)fak ther nggasderith a test
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clamps measured, as described in further detail elsewhere.

Furthermore, microphysiometric assays may be employed to assay GPR86
25  receptor activity. Activation of a wide variety of secondary messenger systems results
in extrusion of small amounts of acid from a cell. The acid formed is largely as a result
of the increased metabolic activity required to fuel the intracellular signalling process.
The pH changes in the media surrounding the cell are very small but are detectable by,

for example, the CYTOSENSOR microphysiometer (Molecular Devices Ltd., Menlo



Alternative or additional methods for evaluating the presence of the

trans ene include, without limitation, suitable biochemical assays such as
2?36 A0 20 immunological assays, histological stains Féﬁb%?ﬁ%?f (32601

marker or enzyme activities, flow cytometrie analysis, and the like. Analysis

of the blood may also be useful to detect flie presence of the transgene

product in the blood, as well as to evaluate the effect of the transgene on the

level Q&V@ %§r?! %?% s nd oth nstr uen SPrqogeny
of the transgenrc animals may taalrnsecc?po % et m%rtansel Cér'r?cloa{ln?m%al
with &SSERtaprebisdyin é@u@lpéyommgé rzmzans m@ﬁ%@lgiaamémhwwthway such as
obtaigrdiatidnedianstepipanidalitdirge mating with a partner is to be

performed, the partner may or may not be transgenic and/or a knockout;
where it is transgenic, it may WO 2006/003422PC T/C B2005/002601 64

contain the lnstewd of estiiifeeadti dratigen@ngjoniindikrrnatvelh theamteer
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emb ryo beim Ian nto a surrog
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he ransgenrc animals produced in accordance our description

g erktie s densneabrve (TR xersetmsiegaribtieccurring
mate:rcadlprbnlinde \@Efcthm@mb@dtmel%?gdﬁfsta N/ heean eTReradiab asklts in

ep f. OPR eceptor er,.in_.such embodiments the
?equlérar%lég évll? Q"ﬁ?&é X B?Palgéjscrrpt‘fv}rl‘}alil g&ﬂ%flé @ﬁl‘r‘é%ntglﬁaﬂa‘as Dot

prorrwté?eqmﬂ@ht@@fem ngmlﬂmwsish@te&pnésam‘mé thet tvhidgetieaps JANLt in
a spegfigityPqiaf Gathown Eﬁ‘ﬁHQ"l‘ffg"a!nlﬂfeﬁ‘ﬁQ 'ﬂa%%%%?@d be SEIQ" & {Helpt%) Pyu O For

transgene into a non-human animal. The developing non-human embfyo can

be cHROPEHRROSSRPE ROt fubstigatidisfy saleitmn GANR tmierothy Stmaismesexte

can b&da@a;elm gptenyisad uNention)(daqBirks bikliRe (awdﬁhﬂ%%bed in further
1§3 1(216t0 lli %Effr ent |nfec ion of th bI tomer s is obtained
fon

enzymatic men ?o FeROVE t%e ! Wfa’rﬂﬁﬂtﬁfﬁ‘a‘fﬂg%}%‘é‘é‘
Embtyae Feowéns.cdgcfColdd@pain gclﬂmhmg mgdndragumﬂesseaﬁmdtﬁgnﬂggnd
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typically a replication-defective retrovirus carfying t transgene ner'e

al. (1588 S asidsabted da datgfheersdinghitheRR 86, reropsy PMAS
82: Gﬂuqﬁtmmy szmﬁsae(@amg rfaleaﬁuycmberﬁfa%ﬂmﬁr@reﬁ@ Lulturing the

Iastqmere monol er of virus-praducing cells (Van der Putten, supra;

tewart & Ciopab sereshis) ASRIASHSTRARF TAHS Codderisy patural
perfdigermds. ﬁ?@l@@ﬂ&t@gedwwpesum fusefiondliespgrselisaet begirjatirg into

the Q@Q&%Q{WW &1%%& F?Szgelhll tﬁgﬁrﬁ%sases &%(%%8& hl\élrocisﬁr?tfiltgr? activating
founders will be 25 mosaic for t tra sgerie since Incorporation occurs onty
in a Yepbsdralatedand identiisbrmed the transgenic non-human animal.
Further, the founder may contain various retroviral insertions of the transgene

at different 7r@gmons in th%f%c}‘ ome which generally will segregate in the
offspring. 1A AA&FEEHOR WA SRR MHE fellpsdesndone b

2fine byuinedhiimertinealttiovictiviatfactdPLaf the snidgestationzafambaye clainer
et alst&%%r%ﬂ@bition. One screening technique therefore includes the use of cells
which express the GPR86 receptor (for example, transfected Xenopus oocytes, CHO or
HEK293 cells) in a system which measures extracellular or intracellular pH or
intracellular calcium changes caused by receptor activation. In this technique,

30 compounds may be contacted with cells expressing the receptor polypeptide. A second



WO 2006/003422PC T/C B2005/002601 65 A third type of target cell for
transgene introduction is the embryonal stem cell (ES). ES cells are obtained
from %Fg-/ﬂ??b‘izﬁntation embryos cultured in vitro and fused Witﬁ%?ﬁ%?%ogl 002601
(Evans et al. (1981) Nature 292:154-156; Bradley et al. (1984) Nature
309:255-258; Gossler et al. (1986) PNAS583: 9065-9069; and Robertson et

al, (1986) 5 Nature 322:445-448). Transgenes can be efficiently introduced
into the ES cells by DNA transfection or by retroyirus-mediated transduction.
SuCH AT ACRIES s DB IEPBANE B ATEHEGE O DAL SLE o el
a nornshemarcanisito JtterhBcehsttioetbafieenobonzpohedartibrytesamdnhibits the
contrj Jo the germ line of the resulting chimeric animal. For review see
Jaenisch, R. (1988) Science 240:1468-1474. 10We also provide non-human
transgenic animals, where the transgenic animal is characterized by having

an altered GPR&CLpRmBIRITRR L AsiRIceH aRoreka Q.S iREeptor-

GPR86 receptor function. Alterations to the geng include deletions or other
I3ss SPRFRHRShO TR0 RIGRL Y AT rPEIXFld 3G eh Bsdgraral- HA0mRY fp 200 nM,
nucleatige HEFUEIICe:IM bx peeghie GPR Rard eenombindio GP RE6 ack loiadedofidinfura 2

EXOgENPHS, ?nn?efég#lnm]b%%ﬂ%dﬁbssgl%g{ee(f li%gn%scgr 1E)sllq%a?etx ee{et(s?fat%:he%aluated
transgenic animals may be either homozygous or heterozygous for the

alterdtiorgonise indiesd sabsianzaipb tisatien Hwitato HBR2 03 chlisfornsertios (GBR86
biologjcallyActixe: aIRRs hatvnandnedulaiemRRAG ecanividuneieanihe

screening methods are of particular use for determining the specificity and
lébnoﬁraﬁgw@hﬁap&%%%@%wa‘maaﬂ&%ﬂ&waté\@ax%tams?gnﬁeg&a%lg%lm
osteagtikigtisor bAMRPETodthatdir dis, tastl oy dettiadiiptiod wedlssyridtammaifdhe
allergies, IS AMMAT A HesAn adfodelio pvestigaje the role of GPRAG
recepfo?s in normg‘f%ram, heart, spleen and ver fJuncdon.  Another aspect
pertains to a transgenic nonhuman animal having a functionally disrupted
endogenoug (ERRAG BRRERIA D RIS 08 HER IbiLS B8RO By @B Amning

expresses, a transgene encoding a heterologous GPR86 protein (i.e., a

GPREbiREIonn st il ST BRéreseeBlgTRedis e M o edgmdalr eyclase

Ieterglognulat{of RB6his A dtn an6HR Ben st iaiymatkaryoal baesdetheadceptor
from such an animal é\/hich Qas ﬂeer}rc%cqﬂgtitﬁlj ed with hum 3 GPR86, can

be udBEB TR TP LGER TR SRR AL aR GPRBET YRS SR A RIS For

exangolegenstiniuths phexeind of 85 sigrptibind b cmughn3d IMBRGRRES oars Ben
admipisiesesd 1 e gaaimal Araohinanin heReesencaea Wibits reecpror
2006/003422PC T/C B2005/002601 66 absence of an agent to be tested and
the réipbinedha lgvslapfrrsertpraandinied cAnBe thadsayiela cxfeag Skt will be
2o0hibiisihemnanitziaR8.in vivo or in vitro can be identified based upon a
decreased response in the presence of the agent compared to the response

in the absence of the agent. 5We also provide for a GPR86 deficient
transgenic dowrthermethed fimal dactBigRgGrstonlanaginiSs ¢br dre &IMRRM iscepter is
which@RIESSESIUEIBH & AORRBEE ATYOe.RIEERNY 882l Alarby
endogenous GPR&6 genomic sequence being disrupted or deleted.
Preferdprgnesdidieih animal expresses no GPCR activity. More preferably, the
animal expresses no activity of the GPR86 shown as SEQ ID NO: 3 or 10
SEQ ID NO:; 5. GPR86 knock-outs may be generated by various, means
known in th& AFf° 2 GBS S TPRIMALT TR BR Ry Particular antibodies or

25  peptides, libraries of candidate compounds may be screened using phage display
techniques. Phage display is a protocol of molecular screening which utilises
recombinant bacteriophage. The technology involves transforming bacteriophage with

a gene that encodes one compound from the library of candidate compounds, such that



This document also pertains to a nucleic acid construct for functionally
disrurgtin%a OPR86 gene in a host cell. The nucleic acid construct comgrises:

a)Wa0 gy @rﬁalogous replacement portion; b) a first homolog)??gé(fgﬁop A

upstream of the 15 non-homologous replacement portion, the first homology

region having a nucleotide sequence witgsubstantial identity to a first GPR86
gene sequence; and c) a second homology region located downstream of the
non-homologous replacement portion, the secorgl;i homology region hav'%ngnad

nuclEBHHRNAES CPASSIHA SRBEHTF TRy S iR 5P dfpistorme
sequenceioiiegoedich@lRRBbIgdnetbepdanesdlial/soppartd eapiess@Othe

downstream af the.first GPR ina. I ' .
R R |
regiciespeansis sulifidiarn taprils ebbinsinslogouBREemeinsatidhob eentidnase
Bucleifiaid GPRSEULSARG BRQVISHENOLEAHY RBG QADE. Tha HrstRall Whelate

the nucleic acid malecule js Introduced intq the host cell. In a preferreg, .
embBBHRHE e SBHAERNGJ ST SpRIRe RS AL KEVESH S8 ELprRg At ity
exprégaidrsdepnitig teghndkrgibly Thelpitipe satadidpdapotit cend@latetagant in a

expression cassette, preferaply includi neQmyein p

Gend SR LIS BRI, PN M R I IRE
B20Gsdoes0bs Ahis #lefe i@ momeieifie aidogema Gy dédimgeor screening
194 gsare derived from SEQ ID No. 1, SEQ ID No.2 or SEQ ID NO: 4, or
a homologue, variant or derivative thereof. Another aspect pertains to
recombinant vectors into which the nucleic acid 5construct described here

has been ingarheraietiod of sviedhiap adfreatyndriamsoimdosiltel sukivyotich

the nuclelc acid, cansfiuch described hers has Reen N odue R foal e ecutes
aIIOV\%ofanr%?ogous recom ma?lron%elt‘éveen enucfelc acid construct and an

endogernssivGRRssyydrernpeiedsostabettlise sithin dpirithlvceioirgdiiermptianbef
the %@9%&5@%@@%@%@%%mrrg%@emm@mfeﬁuetba&m-

normaII?/ 10expresses OPR86 from the liver, bralnt&%#een or heart, or a
e

h
Biurigdteard Aviskie 45 € MOBLROeNBH dHirdsisin Wt #ettidriddietdpthent
of andesaiby egisisiemaridanto tvaicélelnuekpimasdoansiitict haajkees

oroa S eI T R SHAHT Ra ST O A S ol e
fromahmerrdsedorith stehelissl laatibiothukneamyahind PREEPESA@ AN toehiAs
their ggNOMR 4 NIRBISHR UGB RS SE BRI QRO S HFEURI MR BEIing affinity
20 to the binding composition is being measured. The bound and free labelled binding
partners for the polypeptide are then separated to assess the degree of binding. The
amount of test sample bound is inversely proportional to the amount of labelled

antibody binding to the polypeptide.

Any one of numerous techniques can be used to separate bound from free
25  binding partners to assess the degree of binding. This separation step could typically
involve a procedure such as adhesion to filters followed by washing, adhesion to

plastic following by washing, or centrifugation of the cell membranes.

Still another approach is to use solubilized, unpurified or solubilized purified

polypeptide or peptides, for example extracted from transformed eukaryotic or



germline can then be selected and bred to produce animals having the
OPR86 gene disruption in all somatic and germ cells. Such mice can then be
brag fgo%é}?ﬁgfygosny for the GPR86 gene disruption. ANTIBSDIES D EPe0!
the purposes of this document, the term "antibody", unless specified to the
contrary, includes but is not limited to, pobaclonal, monoclonal, chimeric,
single chain, Fab fragments and fragments produced by a Fab expression

I|brar uch fr fra ments q[ antibodies w
thon BRGSO o 5 G LR s 75 e A e s

as Weﬂ m&memﬁmmmmmymtmﬂmwdtamssamh:hmgimut
synthetic proteins which comprise the antigen-binding site of the antibody.
The antibodies and fragments thereof may be humanised antibodies, for

example as’degsiredmirrox 2gdidats. wmﬁ@ﬁwée@namwgwwmgach

Eurtnamwms ; jg%imfék&@élfs gi;%sycﬁ@éﬂiﬂl Btk ﬁ%%ﬁfﬁ&lﬁd%@iﬁ)‘%@ﬁ%ﬂé%fd&ng
alten 0Ss an se utralizin
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es“?ﬂ%ﬁ@?ﬂ 2‘%% : %@8?8&%& Eﬂfﬁiﬂﬁé test c&%éq%qgeway be

produced by staﬁ Iques, suc munisation y using a
phagw/eligsiagd mrarsﬂlslm@m%qﬁamé@aﬂm PhYsRitiethRbgPpE iR serface;

develgp Ry UiRedy oy KaualeaRninl s REGEER AN o GARBkLIR
of binding specifically to the GPR86 protein or homologue fragment etc.

1 polffaRind] HhibouRierany feeidsedine hosrtsl Symnamsa i,
goat jiiterse spécificaly wizh thepoligegtidevainthosrbe idegefice composition
comprising a 10 GPR86 polypeptide or peptide. Depending on the host
species, various adjuvants may be used to increase immunological response.
Such adjuvéiﬁ@#lbiudiegI@@ﬁaawmdﬁﬁimwnﬁm&férsisnﬁﬁ@MQEﬂ@eBMh as

alummmawﬂ@xéﬂs a?@&héb{gﬁﬁ%ae?fh‘éﬁ fubsiapees 8 HY4hd for a

pluronic polyols, po yanlonsﬂgeptl es, oil emu SIOI’]S keé%?le impet

hemGeSRITAMEPEATIURRRFDIC Bietsspaciffpesiyiy B2 0eipmol foy binding
1GotysrlbRrsIe(iderpEnation & ehpeiamaiiat ke itbbesseiraiijluteliig Whuchonay

be e@%or}zq_gtg 1f| dtPﬁ,eS bst ncea moraccmkse tgseancc%lll dm| |s%)er§,ers
to immuno oglcaa[ rom| f5F e purp seo S|mua

systemis ﬂermteth@ermdufm meh mmuﬂ@@dmmawmméﬁ@hdnaeated
accoring, . %[%ﬂ‘ﬁ{r%ozx%f%&%ﬁg YE£Both ﬁ%{ﬁ}aﬁg RERINAG PO tﬁi&@&&%@éeﬁor

to an epitope obtainable from a GPR86 polypeptide contains antibodies to
otheﬁlﬁ%ﬁ@éﬁy&tﬁ@‘a@w%%mﬂs’aa@sd redasjaatiasesashmiendivify

zzhroma{@gm@ﬁnwﬁe@hw@@dwdﬂmﬁupreg:mabpﬁﬁ@aseea@mmma&ompeung
antlsF nown in, tpe art, Iﬁlorder thats ntllaodles agel%e

furthelg%}%wd fglgﬁfé]é) &G adia %%%]%Oén G ag rhseuﬁfs {Rereor igm?da\fv
haptenispdcit cbiodieg. amino acid sequence for use as immunogens in
animals or humans.
The assays may simply test binding of a candidate compound wherein
adherence to the cells bearing the receptor is detected by means of a label directly or
25  indirectly associated with the candidate compound or in an assay involving
competition with a labeled competitor. Further, these assays may test whether the
candidate compound results in a signal generated by activation of the receptor, using

detection systems appropriate to the cells bearing the receptor at their surfaces.

Inhibitors of activation are generally assayed in the presence of a known agonist and



Monoclonal antibodies directed against epitopes obtainable from a GPR86

p%y(})eptide or peptide can also be readily produced by one skilled in the art.
The %‘%‘&ﬁ%ﬁ’m methodology for making monoclonal antibodf’e%%@moosmozml

hybridomas is well known. Immortal antibody-producing cell lines can be
created by cell fusion, and also by otheri&chniques such as direct
transformation of B lymphocytes with oncogenic DNA, or transfection with

EpsicinPan s Benels plmenscionalaplbadcs fesirEshaAsRIRsL AT
epitopes can be Screened for various roperties; 1.e., for Isotype and epitope
affimiyservedMonoclonal antibodies may be prepared using any technique
which provides for the production of antibody molecules by continuous cell

lines in culture. These include, but are not limited to, the hybridoma t@chnique

originally dEEEMBARFSRYSHIERRIN GRARSES Redens i a&ardK!ale7)
the tipkpauiRORRioM SolthRhetham B et PRBSigoinejddanduen Kedkborest al

1983) Immun ay.4.72; Cote et al (1983) Proc Nall Cl...:
0 JOSBR) R E BRI e (e e i st
Antibdzlies srads@adadr Therapy, pp. 77-96, Alan R. Liss, Inc., 1985). In

addition, techniques developed for the production of "chimeric antibodies”, 15
the splicing of mouse antibody genes to human antibod%/egenes to obtain

molecule wWitis SEB¥hrRNARRTRIER SpbenioRgishie Hie kIged BEmAlP amisg to
Uf?%&é\ﬁ@uﬂéggbgt;@o%%%gi%m Eﬂébﬁ&aﬁ@ai&ﬁﬁ&ﬁ;ﬁsﬁﬁﬁﬁe Medbeigeoat
al (1984) Nature 312:604-608; T. a eta! (1985 ture 314:452-454),

Alte TR R RE AR Eé%%é‘&ﬁ%@sd or ?ﬁ%mﬁ;r%’ uc{:‘lic;ﬁr%c))df%la g g%%nasfrr\uagd for
1antihngiasifly ScBtatehoivoll 45946 7eadp candf SBRBEH lerdtein 20ipganiersesing] and
substanee Eﬁ%ﬁlﬁﬁ?ﬁﬂe‘%%& N AMBRGE Snow HROHESHR AL MARRGIRAL

and }f)% clonal, whicr irected against epitopes obtainable from a GPR86
polygispeitis egeptspubichumayihibilaf rharse A RIREIBeRoLABRAB S Atisd
are REUSHSING AsnusalibiiAse) R i ieapII Ao relianalsantibodies,
in particular, may be usefgé?‘ raise anti-jdiotgl e antiboﬂiesde%goAHﬂ-i%g%Pe
antibeRéed et s g ﬁH&%ﬁﬁﬁE‘F{‘E‘&?ﬁ W AEhalTrager oftne
substance and/or agent against which protection is desired. Techniques for
[aising antigdiotype anti . ﬁé%% dﬁ‘i}@‘? %fﬁdl@‘?@@o@f&%ﬁi%é%le cases,
13 iboties ?ﬁ‘%“é &) 8°E§I§iu in therapy.@ WO 2006/003422PC /G
B20@sMariged and their analogues, including purines and purine analogues,
oligonucleotides or proteins which are closely related to the ligand of the GPR86, e.g.,
a fragment of the ligand, or small molecules which bind to the receptor but do not

elicit a response, so that the activity of the receptor is prevented.

20 We therefore also provide a compound capable of binding specifically to a

GPR86 polypeptide and/or peptide.

The term “compound” refers to a chemical compound (naturally occurring or
synthesised), such as a biological macromolecule (e.g., nucleic acid, protein, non-
peptide, or organic molecule), or an extract made from biological materials such as

25  bacteria, plants, fungi, or animal (particularly mammalian) cells or tissues, or even an

inorganic element or molecule. Preferably the compound is an antibody.



Antibodies may also be produced by inducing in vivo production in the
lymphocyte population or by screening recombinant itntnunoglobulin libraries
o%%ﬁ%é%?%%ghly specific binding reagents as disclosed in tRaPELy02601
(1989, Proc Nati Acad Sci 86: 3833-3837), and Winter G and Milstein C
(1991, Nature 349:293- 5299). Antibody fsggments which contain specific
binding sites for the polypeptide or peptide may also be generated. For
example, such fragments include, but are not limited to, the F(ab')2 fragments

which can BRI n5GSS LR HiEstrrBghE Sn6ariRrisRalhs Barased
Fab fragmentenivigieh. GaisHesgessiaied Rynsefiueingithe [odispbietspiidgeniefs,
the E(ab')2 fragments. Alternatively, Fah expressjgn liraries may be
cons R A P45 AR S22y BT O RO fopounds
fragrmeirts deitteabreod eshadsibedifisingtipiuseCRRBE polypeBdleS Clbnsereening kit

256:16:41p75¢8 (o) o GPEEH WUAESHRL, (B HQBHFR QAlH YR LRI ApReglies

(U.S. Pat. No. 4,946,778) can also be adapted to produce single chain
antioeRlidsRBdS R gl EfanpsRIs IREesEiRG 2 (FRRSG iy RARtideopiddigntibody to a
OrgaGBREsipcHstRgietiTas RaminalRitMay Qriveal wesaresashumaniZetuse.
antibodies. = The above-described antibodies may be employed to isolate

or to identify clones expressing the polypeptide or to purify the polypeptides

by afiRkyssirminampaphy. 20Antibodies against GPR86 polypeptides may
also be employed to treat pain and inflammatory disorders such as
osteoarthritis, rheumatoid arthritis, asthma, irritable bowel syndrome and

allergies. DY AGNOS HisclRssmussepie uirials dpaif 9é R HsBHRBPR S
100lyRusiaplicdes @PRIBOBIERIINSS 488 YRl bashomolosuUSS A B e

derivatjves_thereof) for use in diagnosis as diagnostjc_re ts or jn genetic .

i R e A A
T/C Bﬁﬁ%ﬁ@@%_ﬁ-ﬁﬁﬁdﬂyﬁ&iﬂ@h‘h@tﬂlﬁ?ﬂ[ﬂ@, nubkele acdsdgncIMbistigreferably

homQlognes, YAl ANES.AA% ARINEAUYESh.

We disclose transgenic animals in which all or a portion of the native GPR86
15  geneis replaced by GPR86 sequences from another organism. Preferably this
organism is another species, most preferably a human. In highly preferred
embodiments, we disclose a mouse which has substantially its entire GPR86 gene
replaced with a human GPR86 gene. Such transgenic animals, as well as animals
which are wild type for GPR86, may be used for screening agonists and/or antagonists
20 of GPR86.

For example, such assays may involve exposing the wild type or transgenic
animal, or a portion thereof, preferably a cell, tissue or organ of the transgenic animal,
to a candidate substance, and assaying for a GPR86 associated phenotype such as pain
or inflammation. Cell-based screens employing cells derived from the relevant animal

25  and assaying for effects on intracellular cyclic AMP concentration may also be

conducted.



as well as antibodies against GPR86 polypeptides are also useful in such
assays. Detection of a mutated form of the GPR86 gene associated with a

d)‘/’g CHOR A provide a diagnostic tool that can add to or d&ﬁ%‘ﬂ%‘f%ﬁ?%g%

of a disease or 5susceptibility to a disease which results from

under-expression, over-expression or altgfed expression of GPR86.

Individuals carrying mutations in the GPR86 gene (including control

sequences)){fna be detected at the DNA level by a variety of techniques. For
A

example, D LS arg BN REsH AP AR RS BN M BISSAREA 10
patteGPREGHRRS tndaiasinine el hiariceniifibe faattesn if GRRPpamdiciosatialthis

of patients known to be syffering, fr gis ase associated with over:,
QOB AT AN PR A B e e Caaaehus e oprso
polyrkovghistis pattehndasso ekitesss Kitieto Rk S5 R86 os mtenhit ifaanseonyagretiess of

e idgilieERBH ARAYGS PLUGERER ERIBERbe conducted by any

technique known in the art. For example, 15 individuals may be screened by
determining DNA sequence of a GPR86 allele, by RFLP or SNP analysis,

StC- Patientsinaychr Hiﬁﬂﬁféﬂgcﬁﬁl@m%aﬂoﬁagmb ' mﬂllcﬂiquzﬁmad@y dtisplays %n
isease associated.with the over-, under-, por abn al expression o R
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can {BapeireRled IARLBIEHLITG RRtHEAG ALERRANAARAIscase.

or more aggressively in the early stages of 86 associatéd disease to
ISreventasnithilith & HlsomaRY Brievelopment of the disease. GPR86

associated diseases include dopamine related diseases, such as Parkinson's
disease, cardiac disease such,as suprayentricular or ventricular arrnythmias,
ypotensiof SRR i AU R oG E  Baih AP TEr
disclasechdit, whithandg fitifioatigiedfaaqpidieitts gesetited plyriorpbfshe GRRSM
assocjated with GPR8 o¢l i It |

collegte%% %nﬁfég%:s%gf% ﬁ@ﬁ%éﬁ%ﬂ%@rﬁﬁ%ﬁgt{%%ﬁ t%glIOH éﬁdggﬁ]gﬁa%%t '
2006r008s 2 theTGERSS GoGonZs (1 palee funciinneH Ydranerasb pipteia demains.

control samples to determine a patient's susceptibility to GPR86 associated
disease. Kits for dia%nosis of a GPR86G associated disease comprisin

13PR86 polfHehaerRiFa ARaH AN SRR PRSI B qdrs for
fragnGRR 85 1¢) absd dissaspy,partizdl iy paieicr acfdsmfostoiadivesis. Aaydimal

Obtaiglesgle]:g/?r@ paaﬁyal?-jlec)%g-soﬁlel.ll;%dt%%cnk{a%%e exposed to a candidate substance to identify
substances which enhance the phenotype, that is to say, to increase (in the case of
GPR86) the reduced sensitivity to pain phenotype observed. Other parameters such as

20  change in intracellular cyclic AMP levels may also be detected using the methods

identified elsewhere in this document.

Partial and complete knockouts may also be used to identify selective agonists
and/or antagonists of GPR86. For example, an agonist and/or antagonist may be
administered to a wild type and a GPR86 deficient animal (knockout). A selective

25  agonist or antagonist of GPR86 will be seen to have an effect on the wild type animal
but not in the GPR86 deficient animal. In detail, a specific assay is designed to
evaluate a potential drug (a candidate ligand or compound) to determine if it produces

a physiological response in the absence of GPR86. This may be accomplished by



from blood, urine, saliva, tissue biopsy or autopsy material. In a preferred
embodiment, the DNA is obtained from blood cells obtained from a fi L%

p%?( BPere ﬂ%&lent with the blood collected on absorbent papgﬂﬁ;ng’ {hBeo
preferred embodiment, the blood will be collected on an AmpliCard. TM.
(University of Sheffield, Department 10 68 Medicine and Pharmacology, Royal
Hallamshire Hospital, Sheffield, England 510 2JF). The DNA may be used
directly.for detection or ma be amplified nz I HRCRQ
oth@ﬁ%ﬂﬂﬁ fﬂ&%ﬁ%’ nlqa%asn ?Blrgt%ng?raﬁ sésg%sg?)&nxgg%ot e DNA E)rglllnggrs
thaumangmmosp@amwymmmc@mmg estlessthmesheds geployige cells
interest LY RERIeasIGH SRk e RERIearianATmiieation gttheamp

target sequences is achieved. RNA or cDNA may also be used as te lates

in shemeanteaiianmay W@%h?rﬂﬁ@&%@é‘é%ﬂi’éﬁ@@ﬂ%ﬁh%g%fﬁ 8@%5 A may
ghen frrRpyaedding fesbictioneamydestbadeatemiidediregenetic
polymorphisms present in the amplified sequences and thereby provide a
genetic polymorphism profile of the 20 patient. Restriction fragments lengths
may be iderm‘dﬁemdnprgbbdinwhysrstrﬂrlsgmb;tmétyaldmwimmﬁé@ldﬁﬁstééﬁma@@?s

such.as S S i I8 MMANCRBERNY ARV
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prodewng:&ﬁpeﬂgbw ROMRACHOIHATGOR SRASESBI8Ih
identified RyPR-auh GiEnRgiap il Henahele\GR Btﬁﬁlﬁlwﬂéaﬁrdwng for
sequences. Perfectly. matche quences can be distinguished_fr
1nisFiRENed Hﬁ‘i?ﬁf%é’éabfﬁ' }fl dﬁﬁ’é’g%na%rrby Hifke reqrjr%eesnrdna the trl%éz andidate
tempammWNMsMncémﬁmﬁnwsmmlb@rb@U@é@e&B%% agonist or
alteralions InClac PRIl MONIRS DM EA0RRR01S I Heltast WhBlivity o
WithBUt ¢ afuring agents r by direct DNA sequencing. See, eg., Myers et
al, PBrsdiefrse(amBR)PED-1242. Sequence changes at specific locations may
also be revealed by nuclease protection assays, such as RNase and S

Iprotection or the chemical cleava: e method tton taaﬁlfrlc %#R%
Acad Sc! GSN?@@%)eE@DQWi G T SERBtheY mehP an array

18lig Qﬁu@l@mm&ﬂbmk’mﬁm@msﬁWG Ismmww ok eetgoércBxemples,
fragmep rab ezgse rcgecan ﬁli:stté#g’g%g Ja ganductiliGRIESRES MG €.,

gené’trrc dtons. rray ogy methods are wéll known and have

genmlgpprwmym@mmw@m disaleseny asRPeTCRIdenSOmne
molggularganelics inEHidMgrIsIResRYPIRAS oRscapmaLic lib kalimaatogenetic
variability. (See for example: M.Chee et al., Science, Vol 274, pp 610-613
(1996)). 10Single strand conformation polymorphrsm (SSCP) may be used to
detect diﬁelieﬁ@@iprefeeéﬂmhmemimmguﬂwmgmw rﬁﬁaﬂémiamﬂllsmnmtivﬁerly
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It will be evident that the phenetypes now disclosed for GPR86 deficient

transgenic animals may be usefully employed in a screen using wild type animals, to



20 change in sequence. In a preferred embodiment, the subject method
utilizes heteroduplex analysis to separate double stranded heteroduplex
moR&NEL%H e basis of changes in electrophoretic mobilitylfﬁggﬁ%’{’%{ 02601
(1991) Trends Genet 7:5). The diagnostic assays offer a process for
diagnosing or determining a susceptibilitysto infections through detection of
mutation in the GPR86 gene by the 25 methods described.  The presence

TrusISITSCGHO AR HILERSHE S TUE,F 50N o BE URAORBLS b et
compwisiisg ad&tklrmpel agitiamaydemnpesdd tb/edafrdiﬂat_a sethjechd padachargidyin a
The L L AR S RIRERE
or tisisigatids mplalion el B3 fenvieieaniyBibuapeseaisto Galylurehenptypes

fsom Qg %@%ﬁﬁl@@%@ﬁiﬁf&%@lwﬁ? é?él'i@@é@ﬂ 1666y ﬁs@ﬁ?ﬁ&&%@ﬁﬂﬁé@f&'
GPR86 ex§)r_eSS|on, including spatial or temporal changes in level or pattern

of e §ifdentifiod GlseheradR i AeseLsion of GPRS6 in an organism

suffering from 5 or suspected to be suffering from such a disease may be

usefully comnated Wi dae eyel oL patern of SARILES O LBl iy of

organism as a means o |agnos¥s of disease. n general ereaf%re, we
discl6R86areghetieofadelgssipptien s émdhedfeatmyniaivralitd @omgiRHeg a
GPR8Galslaigiacid. in a sample, by contacting the sample with at least one
nucleic acid probe which is specific for said nucleic acid and 10 monitoring
said sample for the presence of the nucleic acid. For example, the nucleic
1@cid probe Tryscpesilieslibeingbiv e Gt bR DusieiatReidf afipspRablen Of it,
and bindin betwgen thehtwo de{e ed; Ihe Diesence gf %Q%?rcorg%g@}gfelfe J
may RHESE adtseES FO¥ lglrlrrﬁdr%, Ne drectose & method or ge ecting the
preseerperstnitsRRS6p olypeptickihsy fobewingirnh gt disgoke veitistanee; altered
antbpgiyAARRRLE bbb e thedaaly BrRlda: AR monlledng el SRl

for the presencé of the polypeptide. This may conveniently be achieved by
moniBSPYR§THaT{FRLB 8 ShoPacaBIFRHRS enRiR: BettRen RO AnTSE: athates in
Bolyprptidenafymoiitapnt thalp eaipgdaabypeilihsaetine pidaianebthecretion;
antibody, Methods of detecting binding between twp entities are kngwn inttlhe.
art, AR e ST AR PRI HERE"8 ARSI R S pmegefexie
plasrowiny2érefexiangen etctress dgemeased or increased expression can be
measured at the RNA level using any of the methods well known in the art for

the quantitation of polynucleotides, such as, for example, PCR, RT-PCR,
RNase profg@ﬁ%ﬁﬁ,%@mﬁ]eﬁfﬁfbl@ﬁiﬁé’%kéﬂ%?ﬁmm BIGH PEAWFI AR rocsBiey
tgg grné%uﬁg hadwan &aﬁeﬂﬁﬁ@ W&I&;}m&%@mﬁa&gﬁéﬁaﬁi@mﬁmﬁf a
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thereof, or an antibody to a ) o L.

25  they are obtained. For example, if brain tissue from a transgenic animal (such as
described above and below) is used in an assay, comparable brain tissue from a normal
(wild type) animal is used as the source of the second receptor preparation. Each of the

receptor preparations is incubated with a ligand known to bind to GPR86 receptors,



5 GPR86 polypeptide. CHROMOSOME ASSAYS  The GPR86 nucleotide
sequences are also valuable for chromosome identification. The sequence is
S q%iﬁ'c%?g%geted to and can hybridize with a particular loc&fiSHCEA N 02601
individual human chromosome. As described above, human 10 OPR86 is
found to map to Homo sapiens chromoseéfhe 3g24.  The mapping of
relevant sequences to chromosomes is an important first step in correlating
o HloRe ohd i Ihe dpfieReseaRich dintaneaf uic A B aHe IoeBas hare
mapped o a precise chromosomal location, the physical position of the’
sequendian ligendlmopmpownd Wﬂhb@@&ﬂiéﬁt@cﬁ%ﬂﬁb@ﬁéﬁ?ﬁ&?ﬁ%ﬁl@ﬁch
data are found, for 15 example, in V. McKusick, Mendelian heritance in Man

(available on line through Johns Hopkins University \Welch Medical Library).
The relatioASRipEBiREH gL hirding ydﬁ%%ﬁ%%‘@ﬁﬂ&%\?é%@%ﬁ%%‘éé%&% the
SaMeEREenMasotealiSg i@ Botheisifantifie setordugbetittcayepantilysisTissues

coinheritapce of physically adjacent genes). The diffe es in:t '}‘é:%
éeno&ﬁ?é’%ﬁﬂ@nnc%“ eﬁ%%ﬁ%%%&% 5#5%6%%3?%0%?%? d?%i ua gsgégn also_e
be detecasinddy Isclateutatitraisobsmrrehiincgunteins: whigh fie thrmeebigs used in
indiviguals but gtip anyngunalingdividugim thrash e e uation.isy ke b dae
the causative agent of the disease. PROPHYLACTIC AND THERAPEUTIC
METHOREYBeans fofpatpln it pladiredssayin Bk Sould RAlvdp8%ches
are ayailahie, RRABPECAEH SAMPIisaTREIM btishetinlyrttinasseiétteling vt
compound (antagonist) as hereinabaye descriped.along with a
Wnarﬁ?&é%ﬂt%gﬁ%ﬁeé’ %‘fgsc?astﬁ?g??ﬁegﬁna%n%%eﬁtdg é{;%\?é' %?) inhibit activation
by blocking binding of ligands to the GPR86, or by 5inhibiting a second

signal, and eviatings K DiTe{aRNNGRF: TaTei:] proach,
soluble forrﬁgﬁo&%%}l{:?qﬁ%éﬂ &%%é%%ggs@ gtﬁ?zg&gglﬁzﬂggb%&%thgd!%gnd in

competioistaring errbgrin SoRTOMIBEhAY WhdLPRiARIRAlS ST Tunctional
embQshRes tsafaHEh CREMRGIHDIhRABETBR fRYNRBshehdheic BfRBGteristics

polypeptide. 10In still angther. roach, expressi the gene.encoding
endoBsRgECEBREEIRsH 98 ?R?’]{i)‘rﬁl‘é i ?ﬁﬁ%&ﬁfe@gﬁﬁ Bfgé%lﬁrst?g(c: Migues
Known such techniques involve the use of antisense sequences, either

{'Jrgternally g@e«;&ab%%gé@%%(ﬁg%mﬂ ISSEH ar e st R AR B2 e QRHRE in

Neurochem Oligodeoxvnucleotides as Antisense Inhibitors
of GeinglExgetsikhslovc REnsgens spReoreiiss ¢a beiiaguced into the germ line

of an animal to make a transgenic mammal. For example, one or several copies of the

construct may be incorporated into the genome of a mammalian embryo by standard

transgenic techniques.

20 In an exemplary embodiment, the transgenic non-human animals described
here are produced by introducing transgenes into the germline of the non-human
animal. Embryonal target cells at various developmental stages can be used to
introduce transgenes. Different methods are used depending on the stage of
development of the embryonal target cell. The specific line(s) of animals used for this

25  purpose are selected for general good health, good embryo yields, good pronuclear
visibility in the embryo, and good reproductive fitness. In addition, the haplotype is a

significant factor.



15 Alternatively, oligonucleotides which form triple helices with the gene can
be su E)Iied. See, for example, Lee etal., Nucleic Acids Res (1979 6:30732'
ngng)yGé({ogﬂ.Z,ZScience (1988) 241:456; Dervan et al., Sciencg(&[ 05/002601
251:1360. These oligomers can be administered per se or the relevant
oligomers can be expressed in vivo. For feating abnormal conditions related
to an under-expression of GPR86 and 20its activity, several approaches are
also available. One approach comprises administerin%éo a;flégect a

therapeuticAPEriame tha Jantesna B fsmRIRIh s arsarerlisheRBsane
an agonaisilaneessiedtabeyes, ibcomaplatiatvitieatiphaspaepatiaahy or
acceﬁtgpéaiggrggp t)? aﬁb?éeg% %g?yégt% th%ﬁ??rrggrmal con iti.o%. éltehna ively,
gene therapy may be employed {0 effect e on eélgr?gﬁs %lr% Uctish 6125
GP R8animyahizy ialexamjieciadis ofi tee sndtiedtintothe yaomphisia BRABGlized
BOIYRLGIGRLIER BR3YsPR SARNGSR SH R EMRS SaRd R ERIGB IR AS RGN he

retroviral vector, as discussed above. The retroviral expression construct may

then 458596 (e sriaring srmemalithd alloaira gigdetiaridha diaasanng pnstruct
retroyirakin) detiilici sdester the BiainingHE MeuBMea tingt Gir REGIRORARIESS time,
such that the packaging cell now produces,infectious vital . WO e
210 GO AL Frsetd Bkt B dralee BRI atgidsoyithin
inte_résts;’dpesrf ﬂ:ﬁ_@d_@an@éll@maquxdmmedém tmca_bstd_oqbt_eﬁdnyos in vitro
189S GeH 0.V P AR S RIRRIRR.OL e AR RERHIAGAINAYOns Ve
overview of gene therapy, see Chaptér 20, Gene Therapy and other
MoleRtTassdistic-based Therapeutic Approaches, (and references cited
therein) in Human Molecular 5 Genetics, T Strachan and A P Read, BIOS
Scientific Puplishers Lt %996 . FORMULATION AND ADMINISTRATI?N
Peptides, sUCHTARSHY SOHIB SR SECPRET BAISH EPRGLS, SRElShierdhy
antagmsigtpeﬁtlﬁa&mm@ly Bmi&m_uiéﬂotraagl}bés hfmnfuta@mbm mﬁ;tmdmimdﬁ one or
with %é#é'&%ghgs %?T%Q‘&%%Qﬁ&@ §8hEE o éiﬁlltf%'ﬁh%%%?éﬁ%y%%rg@%&?e% di%to the

therapeutic [ 0 amount of the polypeptide ort und, and a

ective
18haravaeBgianhcaessamteshies Sitrespidlatossehlishprmanrai faaagnic
are nptdicieshiQ caalne duiarssaring .desdrasiwater, glycerol, ethanol,
and combinations thereof. Formulation should suit the mode of
administration, and is well within the skill of the art. This document also
relates to phike ihizae oflcahpaoksa iy dlihis] compiitdingrobe assayudr efiep bifinisthe
flled, WikR, 808 & T BIEBLINR Inaedients e afpremerionety. mis asa
compositions. el é p&ypeﬁtl es and other co 'pounc?s Xﬁay%e Y
empléyeeraiplishest s kinjdivétnn bt conesruidios o die BDehsagwensegoding
200MBYURL Aesired7EBIRBRAIPHRORLT dﬁ%ﬁ%ﬁﬂ?@é@@?ﬂ&%'ﬁﬁ&%@%‘ﬁ ®hromosomal

pharmaceutical compositions include injection, typically by intravenous

in jecﬁﬁfﬁr@tﬁemﬁ?eaﬁss%u@%m%mﬁé%i? (PRSI dersh R
intrapesitofieal constrie iishdirAtiesnatire grean® taamysyemic administration
include transmucosal and transdermal administration using penetrants such
as bile salts or fusidic acids or other detergents. In addition, if properly

formulated Farghearicposesridahis detant doly malgttnis covertiadimihisfoatiatiometa
also {61 pRSIRIEHIH 'Uil?éfii‘é' SRRl U GRD R HRAGR Y G‘b’t%ﬁl%f?n'? BIRRR), the
and/or localize, in 25the Tform of salves, pastes, gels and the like.

25  zygote will be comprised of an egg containing a nucleus formed, either naturally or
artificially, by the fusion of two haploid nuclei from a gamete or gametes. Thus, the
gamete nuclei must be ones which are naturally compatible, i.e., ones which result in a
viable zygote capable of undergoing differentiation and developing into a functioning

organism. Generally, a euploid zygote is preferred. If an aneuploid zygote is obtained,



WO 2006/003422PCT/C B2005/002601 78 the judgment of the attending
practitioner. Suitable dosages, however, are in the range of 0,1-100 ug%@%&%l

s%?e%:"t‘?%ﬁ‘é?variations in the needed dosage, however, are 1[’818&%?3?

in view of the variety of compounds available and the differing efficiencies of
various routes of administration. For exareple, oral administration would be 5
expected to require higher dosages than administration by intravenous

|njec§[|k(l)n. Varlat|gn58|rtn 1t_l@ese dosaggolﬁgels can be ad{u ed usin tﬁtandar

empingglﬂrlgulllr%self 8pﬁrmn?zsgﬁlgrs1, as’is Wéﬁl%rﬁ eratosd in e an reSpwqo the

Polypeplidiésunsed if treatgaeistcfinnalisbitecibergatsteemgbgesiously in the
subject, in treatment modalities often referred to as "gene therapy" as
described above. 10 Thus, for example, cells from a subject may be

engineeredafditip ipriipibatilosisehcaasidesntians, paxsacal prsiciineegvern the
polypeRiide @%gYVeuaRy Jpeesemnisday b matsfDhailtanital Aestidhe
vector. The ¢ Iﬁ, are then intﬁgduced into thels bég;[ PHARMA %UTICAL
COMPEEITIONSAR G A0 PR ATBH PRAHACE t AP BB AR B e Ring
administenndfad petletivapautichityefi@cily ¢hemibe amohth efE@RIRB®us genetic

polyprgggﬁggl, ngﬁyﬁ%%:k%e@%ﬁﬂﬁﬁe?’ﬁg% AARIRORARAIER! ARSEIASHhout

here and optionally a pharmaceutically acceptable carrier, diluent or ,
excipreing hysicdlidisomwibinaentsalhs tbefolumer{exgspansdsaghigmaterial
corgI gaﬁfﬂewzvm%xmé&l{?%mwpia&iw@l llfﬁégﬁyiﬁ&alléf‘ﬂﬂetﬁ@ﬁa&@ﬁ%m&t rlnlot
medicine and will typically comprise any one or more of a 20pharmaceytica

L ce BENETEM D CAER b RERE AT ARLBRAHIE LU80lerd i it Jgpt o
theraghe uitinbiacande, avietiylks TN A Rdepieamilheetytidaleading g ar thelpstithiad,
for example, inRemin 'S, Phar euti ' ishi

. RS ARV RS, e A T LU et o
diluenneskillnd setbe st bortrse i donstisanptesiali dechading Srerregnsiagenstic

and %@mg&%lﬁa{m&gﬁg&@é RIREUE Siol bR uRsRIticRlEARpasitions

may co%is_e as - or.in addition tq - the carrier, excipient or diluéghr%@yl
na.

RuitaBIaBmang &e fEesinsn a0d seveemrspethils 28aif5'ag

solubitigiagragent(s). WO 2006/003422PCT/GB2005/002601 79

The number of copies of the transgene constructs which are added to the zygote
is dependent upon the total amount of exogenous genetic material added and will be
the amount which enables the genetic transformation to occur. Theoretically only one

20  copy is required; however, generally, numerous copies are utilized, for example,
1,000-20,000 copies of the transgene construct, in order to insure that one copy is
functional. There will often be an advantage to having more than one functioning copy
of each of the inserted exogenous DNA sequences to enhance the phenotypic

expression of the exogenous DNA sequences.

25 Any technique which allows for the addition of the exogenous genetic material
into nucleic genetic material can be utilized so long as it is not destructive to the cell,
nuclear membrane or other existing cellular or genetic structures. The exogenous

genetic material is preferentially inserted into the nucleic genetic material by



Preservatives, stabilizers, dyes and even flavoring agents may be provided in
the pharmaceutical composition. Examples of preservatives include sodium
b%@&%&%‘?@&%ic acid and esters of p-hydroxybenzoic acid. ARGGGEANR A
suspending agents may be also used. 5There may be different
composition/formulation requirements deg3endent on the different delivery
systems. By way of example, the pharmaceutical composition of described
here may. be formulated to he delivered using,a mini-pump or by a mucosa'.
o R e R P D S P O o P LD n
soluttargror parenterally in which the composition is formulated by an
injectable form, for 10 delivery, by, for example, an intravenous,
intramuscular or subcutaneous route. Alternatively, the formulation may be
designed t&gipleniatietivicempligindusing SWH@?%W@‘%@% Ksrakly:he surrogate
delivigradsmvgaraivduaua ditaas el Mestiaahs tkeesaddts Tayisubsale to

remain_ stable during transit though the trointestinal tract; far.example, it
o T A RGBT P o S AL B T S oy o
resisiamnpitatiietddie ryantice H€ off spfibjiehe spevitseraaplty ppoibtessthe
pharmaceutical compositions can be administered by inhalation, in the form
of a suppository or pessary, topically in the form of a lotion, solution, cream,

ointment o tARsErR QUfEEREtSY theswtegaiRipopmay, krstrpsncthoréhprssence
tablef5rQniginiagoR HRIE A IR B SiRLGBldAd00R, SEIRGARNEROr
ovules either 20alone or in admixture with_excipients, or.in the form of, elixirs,
ool SR Y SRR e N G A BH R YTRG SESRESPBY ey
10an benipjesiagapate attsady, gortiexarfthtetinisguen MWislerirtanuagsikubngran
subcutanepusly.. E arenteral inistration, 1 It e best
eecHog srinS L ORENE AL HEUAHIE ST RO ANsT el
subsiliemetyéorr esditiprel arethaghierescenins fridho Besseres RfdBatangrashe
solutippsir@tawiguith Baads brpaTRIR%SHRNGUAkad ARG tRen
compositions may be administered in the form of tablets or lgzenges ywhich
can 5@%%91&% mréwﬁmélmﬁfhw,\;%@t%émsﬁ% O express
1B200540R26€h 84t WA GigHBEISvAIs ath essrh v dimprteatates] texpressthod fior

inducing an immunelogical response. mmal whi ompy 4
oo AN A R e B AU ol USSPkl s may e
adequsateivo thipahadysiantibody and/or T cell immune 5 response to protect
said animal from GPR86 associated diseases. Yet another embodiment
relates to a method of inducing immunological response in a mammal which

comprises AdFFRHIG o edditignahBIsibertife cyaluptiag fhp presence of the transgene

include, without limitation, suitable biochemical assays such as enzyme and/or

20 immunological assays, histological stains for particular marker or enzyme activities,
flow cytometric analysis, and the like. Analysis of the blood may also be useful to
detect the presence of the transgene product in the blood, as well as to evaluate the
effect of the transgene on the levels of various types of blood cells and other blood

constituents.

25 Progeny of the transgenic animals may be obtained by mating the transgenic
animal with a suitable partner, or by in vitro fertilization of eggs and/or sperm obtained
from the transgenic animal. Where mating with a partner is to be performed, the

partner may or may not be transgenic and/or a knockout; where it is transgenic, it may



directing expression of a OPR86 polynucleotide in vivo in order to induce
such an |mmunolog|cal response to produce antibody to protect said animal
frof HEERSAE 10A further embodiment relates to an |mmuno]|’&']r GRS A1
formulation (composition) which, when introduced into a mammalian host,
induces an immunological response in th& mammal to a GPR86 polypeptide
wherein the composition comprises a GPR86 polypeptide or GPR86 gene.
The va f rmulation ther compris itable carrer t
SR e pamal i

ad munmwdlmrmﬁnwmfmh@mmmﬁwemim ag&m@rmay be
'ntfawﬁ&%d%@qwg%h@%ﬂw&&f mwlﬁ%oﬂﬁb’%}ﬁhtatbéﬁaé%ﬂ@f%%@' the

administration include aqueoqus and non-aqueous sterile injection solutlons
whicRRERPEBAERS ‘éY‘?ﬂn“B SrihenpreRe 94 L8 FTARER RO SINgIRRedR ARSFribed
réndebdlre, tersthdadignopddtestatiodyith the blood of the recipient; and
agueous and non-aqueous sterile suspensions which may include
suspending agents or thickening agents. The formulations may be presented
in unit-doselbe transzeive encmataimeducsd irseaondince eutattssnnion adlbindlydals
and rssa;? %%wrﬁat%mxg adComIHOMERKUEIRG R R AJAANAN, in

the sterile I|qU| carrier immediately prior to use. The vaccine 25 formulation
may STEGHhERRIS IRIFER R &P AneTsPemphichiFgHHe bR BreBeHRA L rERE 86
form Qs mﬁaslﬂiéuéhwﬂﬁfdﬁyssmseae@eﬁbemuwmdhwmln the art.

osa WI|| n n the sp ecific actiyity of.the
e S e T A g B A
BZOO@/D)@Q@E)ILOSthHmEG@MMIpﬁemre‘&mefwelbr more GPR86
polypeptides or peptides. The preparation of vaccines which contain an
immunogenic polypeptlde(s) or peptide(s) as active ingredient(s), is known to
one skilled RetiEH feeienIfmalie by asesednired e Farsaens iRt Agprbyman
eithegrasm b Tigk &?ﬁ@ﬁﬁﬁoﬁu’iﬁﬁﬁmﬂﬁw QHd &Q%m&wifaﬁleofw tHOIHEO st
or suspension in, |i rior ection m SO are
orep ST g AT A RS B8 PR e AR P Rslsa barmigh
IPhe Rct{VE7iM HNJASQ’@ m@&%g%ébeﬁfﬁamtoﬁ@umﬂdﬂwhh@ammn@wm by

are phaymaceicalARERIBPI RN GBI ARG AGIYE M&Eé‘edﬂ?ﬁﬁryo

Suitable excipients are, for examile water, saline, dextrose, glycerol,

ethakineet the (ReldSering shsratenePaess, Cold Spirmiarbard bR dThee
vaccm%mam&cyymﬂl %i@%ﬁgﬂﬁdﬂ&% Rleathaliane SsHpiRN0RE RPGoaasNRIKEve
or emulis P urreri ents,.a t | npancge
it e vl G R S e
2ffechiveamet atl€ 1965 PN AStIhGitd8-60 52) LTnansferhydioxisidy hhdetfiylently
muramégulre&mrf 919%1%% Qﬁﬁm%tl}ﬁ MQ(F&JI ger of virus 7producmg cells (Van

N-acetyl-nor-muramyl-L-alanyl-Disoglutamine (CUP 11637, referred to a
nor-MesPyitten, supra; Stewart et al. (1987) EMBO J. 6 383-388). Alternatively, infection

N-acetul By . @mmﬁbd&l@rwld?mgUﬁmfwwlvhmaélaé@)alagaréée;ﬂsd?ﬁ@mﬁwemﬂéy
eero- roxyp oryloxy et amine re to as

T RO R T B LR O3 MARL oA fpers wil be
Tractenissaiv dorahpbhosppenyl diped bcdrphrataseodimyoalgtia 2Guset ofthevad]ls which

‘ Skel%%é%é‘ (%n%‘] %ﬁ%@%ﬁﬁ %%%I&rﬁfé-r%%ﬂdgge?m 5581% nvano%se

Further examp er‘agents include alum num hydroxi

alumieGeNiFsth 6§]§ﬁ&t@9 i the hmﬁgmagéiﬁme@em@@aﬁ}m%@wwmhate

silicagdReliR; GRIREE YR Sh-IRcQTEIRHLE BN B0 -WAIERKS FYIRRE, MDY
dipeptide, bacterial endoto |n,bl X, Comlebacteflu parv {Pn
(Proﬁfﬁ‘??&ﬁ%?ﬁgﬁ% m)sqne intrauterine retroviral infection o e midgestation

30  embryo (Jahner et al. (1982) supra).



25Bordetella pertussis, polyribonucleotides, sodium alginate, lanolin,
lysolecithin, vitamin A, saponin, liposomes, levamisole, DEAE-dextran

b%@@cg%oc%ﬁ§/mers or other synthetic adjuvants. Such adjuvait¥ a0s/002601

available commercially from various sources, for example, Merck Adjuvant 65
(Merck and Company, Inc., Rahway, N.J.y5WO 2006/003422PC T/C
B2005/002601 82 or Freund's Incomplete Adjuvant and Complete Adjuvant
(Difco Laboratories, Detroit, Michigan). Typically, adjuvants such as

Ainphigen (&ﬁhﬁ%&?@ﬁf%ﬁ?@bg}r@ﬁ?ﬁﬁ?ﬂ?ﬁp ofRsdiaxiRiEne ePBrvRRaLTEBeell
AmpliESNBEsnet I bdsb@alcdr £ ons @ek-Ripivraktioyrubrbob yaroxden siapRiVRded
for human use. The prapgrii fim ( ] a?cgluvant C ried
over S S s e g S BB B TR e
exanie25fudafimshled e rlde 2% BY Bt ROIH-20rod R dicstbouetBis ¢h986)

the VRGRINS3PY L€ 81203 RasIR): GRBYCRIRRIMy R YRS ERAIR ISauiatsd

to contain a final concentration of 10 immunogen in the range of from 0.2 to

200 G TRREFRsAP LGB ES feRdshoRs Sighiransonged ES cells
formulaliberedrvescontial/ with BIaoRYsH @A i enshar hCANRIN ThyhE el
then sealed and stored at g low temperature, far example 4C, or it may be, .
roer b Rr Ey I 8 ST TS TR R L YA S B I e
15ThaimdckresaievceredaatioralB. AHBH iScemen pé0drat-dly4by injection, for
example, either subcutaneously or intramuscularly. Additional formulations
which are suitable for other modes of administration include suppositories

Yhd, in som¥ ¢ase sroyidersembramrisarsarie ppgstombcre fitionacniagaimal is

andh%aim@ﬂnayu. ; 'yrﬁw@% %raﬁm%l?mwg%&ﬁg)ﬁ%ﬂiwa@eﬁﬁgwﬁﬂ{@%
such SupposIto a e 1rormeda 1ro .mixtures containing t active
S R SR D G A RGP EASTS B SEhAetons or other
formidatiohBictmcagatinsaninadiyctonpl Dpe dxegepiesrgsnahafinex ancpetide

h ' i v . sium. stear

o et ok R SIS AR, RS O R G B fom
lcomsssthenpesies ofe rypbivrienerse ! sThamsgmic eabnals maNdesifsules,

sustaipgdApleass: IeLIFEeNsERIY ARWEHERS BRALRMURIMAQUMNIARRY Here
active ingredient, preferably 25% to 70%. Where the vaccine composition is
\opH TR e o B R R PRIl BE i iR B P i
admi6iRRédiecsptog fiastiosUEhessienig ecshstitatiool impiefkrakly fefiégteiiing

bUffeﬁlengc@cqg 99(?’ g’&%ﬁ %f}%?eﬁ?a? 9’1%4’98%9 9611 pain and inflammatory disorders
20  such as osteoarthritis, rheumatoid arthritis, asthma, irritable bowel syndrome and
allergies. The animals are useful as a model to investigate the role of GPR86 receptors

in normal brain, heart, spleen and liver function.

Another aspect pertains to a transgenic nonhuman animal having a functionally
disrupted endogenous GPR86 gene but which also carries in its genome, and
25  expresses, a fransgene encoding a heterologous GPR86 protein (i.e., a GPR86 from
another species). Preferably, the animal is a mouse and the heterologous GPR86 is a
human GPR86. An animal, or cell lines derived from such an animal, which has been
reconstituted with human GPR86, can be used to identify agents that inhibit human
GPRS86 in vivo and in vitro. For example, a stimulus that induces signalling through

30  human GPR86 can be administered to the animal, or cell line, in the presence and



83  Capsules, tablets and pills for oral administration to a patient may be

provided with an enteric coating comprising, for example, Eudra_git ]'5'3(')'05/002601
E&Vd}égl%mﬂaf‘%ellulose acetate, cellulose acetate phthalate or PCTG

hydroxypropylmethyl cellulose. The GPR86 polypeptides may be formulated

into the vaccine as neutral or salt 5 formsgPharmaceutically acceptable salts
include the acid addition salts (formed with free amino groups of the peptide)
and which are formed with inorganic acids such as, for example, hydrochloric
or phehsshef apisgenbicbe frvied aniiheraenrainthesaimaloxairll Hneatie bad

maleigesatia farmadnethitheiiRensaRPEPRIOLPSD 8Y iR l59-b . B vachi#om

inorganic bases such as, for example, sodium, potassium, ammonium,
Localifh PB?%&%C{%}&?@%?&%%}S&HNE&Bﬁewggméthag%%@mm@ﬁﬁrﬁaeonse
trimethylarbsenc2-efithdapeiito ethanol, histidine and procaine.
ADMINISTRATION  Typically, a physician will determine the actual dosage
which will be most suitable for an individual subject and it will vary with the

aye, weight¥pélsepporidefof 4 STRS paeficishirtysasgevic The-Hesagesibeldw are
exemplaRkeithRIa¥Er808ERSR AIRIE Catb WhitAWSReREs NANILHRL IRSENIEES

where higher or lower dosage ranges are merited. The pharmaceutical and

vaccht PSSR BBt ot andogs oS S RiF A HERatris P IRYERtS B8 on.
The dxnpesitederad Rdtmatiiatachian paredtexples6s fMelGPER, activity. More
intramuscular, intravenous, subcutaneous, ipfra of transd )
i BB o S A S b 9o
101 EQUPNRPHEER Sodighekpmetarathefesnedtadtby/Gmegskgeanokeown in the

prefefably #Qmiled 10/ kg psioweight. The term "administered” includes

delivery by viral or non-viral techniques. Viral 25 delivery mechanisms include
but are not limited to adenoviral vectors, adeno-associated viral (AAV)

vectos, hergass \dsahiviestalso pettsiviy & ¥aatlR, Jeiatbshsirvade aurRienally
baculpviral.vect n-viral deliver chanisms include lipid mediate
e B BN 2 2Bt I oS GBS o TR S &) a non-
irnmootijosomesldipoientimrtationie fasibamlpBipleitis (Cftks)upsticam of the
ﬁpmm@@ﬂgﬂﬁf&ﬁfﬁ%ﬂﬁ%ﬁ%@ﬁﬁrf%s&gh%%%%815%99@59%%{%@4%‘312&%

are not limited t0 mucosal, nasal, oral, parenteral, gastrointestinal, topical, or

sublisgAysnFsTER sshstantishidentiminatart GPRINLES S s endRepegond
delivapynbyogy @ acated downstream of the non-homologous replacement portion, the

second homology region having a nucleotide sequence with substantial identity to a
second GPR86 gene sequence, the second GPR86 gene sequence having a location

20  downstream of the first GPR86 gene sequence in a naturally occurring endogenous
GPR86 gene. Additionally, the first and second homology regions are of sufficient
length for homologous recombination between the nucleic acid construct and an
endogenous GPR86 gene in a host cell when the nucleic acid molecule is introduced
into the host cell. In a preferred embodiment, the non-homologous replacement portion

25  comprises an expression reporter, preferably including lacZ and a positive selection
expression cassette, preferably including a neomycin phosphotransferase gene

operatively linked to a regulatory element(s).



rout; for example, as a nasal spray or aerosol for inhalation or as an
ingestable solution; a parenteral route where delivery is by an injectable form,
s&ﬂ %98,6/93?4&ample, an intravenous, intramuscular or subcut: SRR RN
The term "co-administered” means that the site and time of administration of
10 each of for example, the GPR86 polyieptide and an additional entity such
as adjuvant are such that the necessary modulation of the immune system is
achieved. Thys, whilst the polypepti the adjuvant m . ini

2 the sart S RBITAN I AR R Lo s are s gl Bks P
in arritiste8RQ Ny pPePEAdRNDdferartamneto gt YoriwiffedeHY e from
the d'uggmt. The polypeptide and adjuvant 15 may even be delivered in the
same cfell'very vehicle - and the polypeptide and the antigen may be coupled
and/or uncoupled and/or genetically coupled and/or uncoupled. The

GPR86 DOWQ%QQB/MQWG’&oﬁfbﬂi&ﬁ%&ﬂ@#%ﬁd@vﬁfcﬁlﬁﬁi&)ﬂdﬂdbeo&bf

and optionally an adjuvant may be adminjsteted separately or___ .

S A MR e R e R
Thec¢as cirevaaohansiseinatidransiace dexaibed iy Saidrrsaldtadvedi fere
A e R Tt Y B MR Bl IR AL AQHLSR SufS R EURGHRD e

may be pdmnisicls .
includes Efaren eral, suBcutaneous and intramuscular injection) intranasal,

mucosakamis FRRSGgmaihethes eilorsmingin trgranahdisaphienf thfes
and phapmRAGe ¢isel ¢ emBORiioRs deserbpe harmmaahednhupnianily
administered parenterally, hy injection, Wxa&g&e, ?Eh“ﬁi subc ta‘31 91111(%13580&
16htrafFRISETHH R&Eéﬁﬂﬁ’r‘éﬂlﬂ% HHR R N O s UiABIE or W8
2006400422 @hi S BRORM/Fa2he d8gebthreenhalieseoftagiminiimaticH indlude
suppagsitories and, in some ca f ' Eﬁ,lﬂ(p%q,q itori :
tradifioly BT grgi%?\% c%%%%rgs%?nﬁ%qﬁ%ql%@%ggéggﬁ%?e, po ya?&%ﬁgtﬁﬁe&s
or trigificésdedosmensGBBSSiastiesrAdigeBe FmFrsaif SRR AR ARG
the actve, Ingre AR RS- 5aNaR GhorRSMidQL&R%:ImaY hasliripthe298REH gkne
formulations include such normally emplo e%te?gﬂjgggts as,for exam kﬁéir
15haﬂf?&%@iﬁ&‘§l@?§o@%ﬁ1§ﬂm§% ﬁ}éaét?)@é' Gren, magnesium stearate,
sodiggmsaecharinen beltlase] magresiomaiadeenite] snyitethikGPREE ssne
compositians {akk he form,ohsalianss sHsREnSian R Bl Bo RS MRy

sust4IFERIEIASE FSMAufEtorE or powders and contain 10% to 95% of active
ingrefoiehe, GRBR$ gbiy 86%%ptpT0%. 10 Where the vaccine composition is
lyophilised, the lyophilised material may be reconstituted prior to
administration, e.g. as a suspension. Reconstitution is preferably effected in
buffeANFBRIEER ASPECTS Further aspects and embodiments of the
invention are now set out in the

20 For the purposes of this document, the term “antibody”, unless specified to the
contrary, includes but is not limited to, polyclonal, monoclonal, chimeric, single chain,
Fab fragments and fragments produced by a Fab expression library. Such fragments
include fragments of whole antibodies which retain their binding activity for a target
substance, Fv, F(ab’) and F(ab’), fragments, as well as single chain antibodies (scFv),

25  fusion proteins and other synthetic proteins which comprise the antigen-binding site of
the antibody. The antibodies and fragments thereof may be humanised antibodies, for
example as described in EP-A-239400. Furthermore, antibodies with fully human
variable regions (or their fragments), for example, as described in US Patent Nos.

5,545,807 and 6,075,181 may also be used. Neutralizing antibodies, i.¢., those which



15 following numbered Paragraphs; it is to be understood that the invention
encompasses these aspects:  Paragraph 1. A GPR86 polyge tide
c%&?@fﬁ@%ﬁé amino acid sequence shown in SEQ ID NO. 3 &Egi?@?ﬁoﬂf@.l
5, or a homologue, variant or derivative thereof 20Paragraph 2. A nucleic
acid encoding a polypeptide according t68Paragraph 1. Paragraph 3. A
nucleic acid according to Paragraph 2, comprising the nucleic acid sequence
shown.jn SEQ ID No,.1, SEQ ID No.2 ar ; :
varigfgtl d?ﬁgilg\%%ﬁf/\éct%‘él} (c)l)-:{%c Sult\’lﬁ%{lr%egra&? é&g“ép%;;y%%@@%&%éﬁkgggﬁg a
fragpnefatred fopdisgreptickapd thezepelitiesto Paragraph 1. 86 Paragraph 5.
A polypeptide according to Paragraph 3 which comprises one or more
regions which are homologous between SE%ID No. 3 and SEE ID No. 5, 0

which compriadisn@ay braretusdRE TR RBR SEBLE é’twg%lhng@én

ID Np b3 adse2bpih o dipldy. Iiratagraph 6. A nucleic acid encoding a
polypeptide according to Paragraph 4 or 5. Paragraph 7. A vector comprising
a nucleic acid according to Paragraph 2, 3, or 6. Paragraph 8. A host
gell comprisiogRSApolyirpliid ecpentiingnry barsetipherelop 31 sithody DEctor
accqrding {Qcﬁ%ggﬁmﬂ an anBSASEAR b AIID SEBAGRPGUMRAN 36 A
comprising a nucleic acid according to'Paragraph 2, 3 or 6, or a vector
accéraRRp or preiregfrappRorosue, BRERENEI% 0. A transgenic non-human animal
according to Paragraph 9 which is a mouse. 15Paragraph 11. Use of a
polypeptide according to.Payagraph 1, 4. or 5.in a method of identifyi .
compound%ﬁﬂ@ﬁl@ﬁgﬁ‘ggbﬁ% e?gséﬂcrﬁig asfa%%?ﬁ’caﬁ?ﬁr\r}vrlrtlﬁl(geg’p%g%i%gr@jmt’
couled, irgsptec.) map bedgnaphisd vitheninmenesgeisi comneReRLATARHIRS 2
ccoidingto Paragranh 9 o 407 a methadof identifving 3 s9mpaytkubishy
lﬁs C%%l'g?eé 5P %%8%36%%9%& egifié%lfy v%th aG prottgikr{l coupled receptor.
Parderasstd I inewsseliromRaI B AReD RO L AR P feify frenot
endqgeneus |exehafCyalierAE s suahcel bihishumelpnoxtdprisesfaanteiting

Il which PR86 wijth a. idat d d 1]
o heTPERATaF GIEAD AN RN G e L P

contaeytide limpet hemocyanin, and dinitrophenol. BCG (Bacilli Calmette-Guerin) and

15  Corynebacterium parvum are potentially useful human adjuvants which may be
employed if purified the substance amino acid sequence is administered to
immunologically compromised individuals for the purpose of stimulating systemic

defence.

Serum from the immuniséd animal is collected and treated according to known
20  procedures. If serum containing polyclonal antibodies to an epitope obtainable from a
GPRS86 polypeptide contains antibodies to other antigens, the polyclonal antibodies
can be purified by immunoaffinity chromatography. Techniques for producing and
processing polyclonal antisera are known in the art. In order that such antibodies may
be made, we further provide GPR86 amino acid sequences or fragments thereof

25  haptenised to another amino acid sequence for use as immunogens in animals or humans.

Monoclonal antibodies directed against epitopes obtainable from 2 GPR86
polypeptide or peptide can also be readily produced by one skilled in the art. The



WO 2006/003422PCT/GB2005/002601 87 Paragraph 14 A method for

identifﬁin a compound capable of lowering the endogenous level of cyclic
ANB IRt hich method comprises contacting a cell Whicﬁ%‘g(/gl%zg L2601

GPR86 with a candidate compound and determining whether the level of
cyclic AMP (cAMP) in the cell is lowered gs a result of said contacting.
5Paragraph 15. A method of identifying a compound capable of binding to a

GPR86 polypeptide, the method comprising contacting a GPR86 polypeptide
with &% W!if&%&%’&‘ﬂ%o%ﬁ@ﬁ%ﬁd@?&ﬂﬂﬂﬂ Guiraties iy bvbaidaraatés well known.

comimuatt i ansbial herddBIR B EID iR REABe createdParagr AbA Gand also by other
com nd. identified hy a.methpd accordjng,to of 10Paragraphs 15.
P B B R kR G
accotdiieet @arilreptiein-Baor Grus. RaaekgrEphnbglongdaaitadictypediicd

3cCordinaa-HIREBAIRRNchn SRR PRI YRBSROp R aICIEIC f%?@cﬂ%?@ﬁgﬁqg
to Parag]r%ph 2, 3 or 6, in a method for producing I5antibodies. aragraph

19. AR té’apable of binding specifically to a polypeptide according to
Paragraph 1, 4 or 5, or part thereof or a polypeptide encoded by a nucleotide

according tp,Paragraph .or 6, or part thereof. Paragraph 20. A . )
pharmacetﬁfgldggf) (@3%1%8%@8%18%%61 riﬁégr?gregﬁrf (gﬁgn&%%%c 195 (i Bieh s Rl
a polippépsticteductiondifi gntdb Rbraxplaphies b4 corfinooysart]thimesof; aultwreldibeaeid

acCOiiRAdG, RARAAM nfted 10! e 9&%&%&%&%&@5&1&%&9&%&3

Paragraph 7; a cell according to Paragraph 8, a compound according t

1B arabPSpiF RN Piciind O AYAIS A BRIy s PRSP EDe Hhschien B-
with &Dh@ﬁﬁt&ﬁﬁ@t%ﬂﬁﬁ@@ﬁ@iﬁ&l@twm%gﬁﬂﬂﬂﬂ}ﬂ g%afayll 425 edtapha2{1933)
vaccine positiQn. camprisi n e re qf the following: a

oty DATTNE MAEBI A (DA AR LR G sy 3 B b RS aPR o Rl
accokingcloRbdagbaglasy@ Ontcapriparopheppol] D&ektar Rebosding td985).

Paragraph 7; a cell according to Paragraph 8; a compound according to

Paragraph 16 or 17; and 5 an antibody according to Paragraph 19.
Paragraph 2adaitpagiseriguas fsy elanedisdhsmsedesionsifitiehimerisatibedies”,

160MEHESIPRCATRYOPHR Qe R 8f HaoHINING: B-RBbisRlide B eteflidthiRecule
Para 1r,%ph 1,40r5, or gart tg?reof; a rl?uclelc acid according to Paragraph 2,

3 or BB ABEIRHAFE 850 RIS SRF Rip 1Al AgH MR o R wipd EMoraseg €4

ParadesghBpa athroadriti 81:6851-6855; Neuberger ef al (1984) Nature 312:604-608;
Takeda et al (1985) Nature 314:452-454). Alternatively, techniques described for the
production of single chain antibodies (US Patent No. 4,946,779) can be adapted to

20  produce the substance specific single chain antibodies.

Antibodies, both monoclonal and polyclonal, which are directed against
epitopes obtainable from a GPR86 polypeptide or peptide are particularly useful in
diagnosis, and those which are neutralising are useful in passive immunotherapy.
Monoclonal antibodies, in particular, may be used to raise anti-idiotype antibodies.

25  Anti-idiotype antibodies are immunoglobulins which carry an “internal image” of the
substance and/or agent against which protection is desired. Techniques for raising
anti-idiotype antibodies are known in the art. These anti-idiotype antibodies may also

be useful in therapy.



10 according to Paragraph 16 or 17; and an antibody according to Paragraph
19.  Paragraph 23. A method of treating a patient suffering from a disease
a3 ARy enhanced activity of GPR86, which method CBFTTIS?%’G:OQS/ 002601
administering to the patient an antagonist of GPR86. Paragraph 24. A
method of treating a patient suffering fromea disease 15 associated with
reduced activity of GPR86, which method comprises administering to the
patient an & otrgs of OPRE?& Paéi%ggh.z . A method accgording to,
Paragraph 2351°95S MR the's ORISR PR AV the
sequbngghstitewpniSicD ¢Dbj @rerongSie@rbiNGt ihndoie giclgdaplib26ies or
metham IRy eding o KR IR AR AR ARl lFl e pries

the step of administering any one or more of the following to the patient: a
polypealidead o RindPas Pt Ay adnMinterdy sndMilsteitherdh la Nefursid4:343-
accopgipyg to Paragraph 2, 3 or 6, or part thereof; a vector according to
Paragraph 7; a cell according to Paragraph 8; a compound according to
Paragraph 16 or 17; an 25 antibody according to Paragraph 19; a
pharmaceuasibodyipnsittats atidrduigaio dpacHrajpldirf) siaesd@ taqaibgeptide or
accordj P raph Paragra An_ agent.c risin
po|ypg’§g%%ée%é%§c%?%i§§ Sﬁgfaaé‘%%%he dhiplc %% FeAS il tlaeher |
accotiigéoPheddedph Pagnents vdi Pesenherprofugaddet epsadigasgomof the
Paragiapbiy nofeelliaeae Eﬁ%@ﬁ%@%ﬁf@%@ﬁ eaa ! E&lé?éie%‘lﬁfféﬁﬂ&&g the
Paragraph 16 or 17; and/or an antibody according to Paragraph 19, said 5
%Qgen% ft?&&ﬁ#&%ﬁﬂ*&&@h%&ﬂﬁ@ﬁ%ﬁp%wms BitvrzpessiopLibgigpnay
28 Use whatpolyp epilitevaapior didg:ioyRduiatfieptod o invsrbclohgdriiHergnéna
nucleic.acid according tp Paragra , art thereof;,a.v

ool SRR TR A (on] SIS AR
according to Paragraph 16 or 17; and an antibody according to Paragraph

19, for the prepailiRtRIIORRRMMASHSLEATRRYISR AT e irerpnent
or prophylaxis of a disease. Paragraph 29. A non-human transgenic
anim%ﬁ%ﬂy@c?é?iégﬂ he ﬂéﬁ%ﬁ’é‘lrﬁﬁgﬁﬁ‘?ﬁ@éﬁi ﬁha%mb?@e%tgﬁ?%ﬁéﬁed

IGPRp&ygeptdes. AR aghagnidtnibe @ vihdagatiishns gediciagicledrasearchng
to Para?ni?é)hs Z(f in whi%qlthe alteéatigg IS selected from the group consisting
of: a d&letion o @ﬁ@gf a 15 mataton i GPRS6 resulting in loss of function,

introduction of an exogenous gene having a nucleotide sequence with

targeted or fR0d0NUAHERFINIAEREE, 6@%%%%&%@1%%%%9#%

gene from another species into GPR86, and a combination of any of these.
Paraglfash 3Pressinsribsnelapentigaeidniviiints prlivisgtides hymshaity
disrugirandtd gapiegenous GPR86 gene, in which the transgenic animal
comprises in its genome and expresses a transgene encoding a
heterologous OPR86 protein. Paragraph 32. A nucleic acid construct for
FunctionallyAdishegtasg i@ RBB86 polypeptides may also be employed to treat pain

and inflammatory disorders such as osteoarthritis, rheumatoid arthritis, asthma,

irritable bowel syndrome and allergies.
DIAGNOSTIC ASSAYS
We further describe the use of GPR86 polynucleotides and polypeptides (as

25  well as homologues, variants and derivatives thereof) for use in diagnosis as diagnostic

reagents or in genetic analysis. Nucleic acids complementary to or capable of



gene in a host cell, the nucleic acid construct comprising: (a) a
non-homologous replacement portion; (b) a first homology region located
u&?ré%%o?) e non- 25 homologous replacement portion, th ‘fi?é‘f%ﬁ?ﬂ?é?ﬂ%&?x‘
region having a nucleotide sequence with substantial identity to a first GPR86
gene sequence; and (c) a second homology region located downstream of
the non-homologous replacement portion, the 90 second homology region
having a nucleotide sequence with substantial identity to a second GPR86
genelsbgdisingto G R sHel DPmils Gesludighrinelosisyivgrienbeantbiprivatives),
downgfipaMmOirineoliie {2 RRB GPRISREABHAE: i CaROlaY RGN Hghys.
endogenous OPR86 gene. 5Paragraph 33. A process for producing a GPR86
polypeptide, the method comprising culturing a host cell according to
Paragraph ®etaciemoofiwhithatatedrionhiofitbe(iRRSIC ganiel assmmoaatigrat) R B8 Guinction
pon\%ﬁfelgr%‘}?dg)é% %?gs% tooleﬁy, @Pcﬂfl ?&ofdéﬂﬁ%&%@g@&@&gﬁe 0
presence of a nuclel acui according to Paragraph 2, 3 or 6 in a sample, the
rAeth S pRpHSIf cdneattivhichacsali Sanp i areapresian. AXCHGERSRESIPT
probeyhigh isrepssificr lopReéd Ingc I REEH3E MeRKSHNE SRIGPREWIRIer
the presence of the nucleic acgid. Paragraph 35. ethod of detecting the
presdERORE FRBbHHESEIRIHRA SRR DY FE oY SIS She
methadiemoggising contacting the sample with an antibody according to
Paragraph 19 and monitoring said sample for the presence of 15the

polypeptide. Paragraph 36. A method of diagnosis of a disease or .
syndrome cBersedbploisicurtbe ivptiiaf dremsarhtigecrad SedBY A tywigehism

apnopnal R YPERRIuefARREE T deRiBed LaR S lh iR RRD Ao ()
detecting the level or pattern of expression of GPR86 in an animal suffering

or suBpERISKeg Bt MshiErRg fiom Al iseae assasiateth By SBEoHIGSHIRY the
level sinpatisirexpfeesiprasSERR86tIP ikisiite brphssing haritaid. polyRiarpliisappalém
A kit accordi P h 22 rethod according to aragraphs. 23
to 26 R AR e A R R e R O RUAT AR o
or a riettBR SceenelingytbeRardystedrb danyriestnitvekaaiiscadbesrthdsu cizanule,

peith iﬂ&%ﬁ@&%ﬁ&%&@éﬁe@ﬁ%‘é@%xﬁ%ﬁ??@ﬁ feameAbe BToEPIRSIRING Pf:

25inflammatory diseases (e.ggﬂgheumatm arthritis, multiple sclerosis,
GuilldHEIBRFS Ny ritHTs; esobniientdaache ideniiied asdiiiine pesraiss, graft
Versysdisodifen e, syistassiaskopiisscaniin e atesy sk sitlibriepanegnéssion
diab et PR b BN PP 2 A MO0 B2 il BARORL00 280k nce for

GPR86 or any sequence controlling its expression.

20 Patients so identified can then be treated to prevent the occurrence of GPR86
associated disease, or more aggressively in the early stages of GPR86 associated
disease to prevent the further occurrence or development of the disease. GPR86
associated diseases include dopamine related diseases, such as Parkinson’s disease,
cardiac disease such as supraventricular or ventricular arthythmias, hypotension,

25  nausea, Tourette syndrome, stress and pain.

We further disclose a kit for the identification of a patient’s genetic
polymorphism pattern associated with GPR86 associated disease. The kit includes

DNA sample collecting means and means for determining a genetic polymorphism



91 diseases (e.g. toxic shock syndrome, osteoarthritis, diabetes or
inflammatory bowel disease), acute pain, chronic pain, neuropathic pain
c%?a%’?ﬂg%ﬁ?ﬁtitis, atherosclerosis, glomerulonephritis, reper SIOHHAN 02601
bone resorption diseases, asthma, stroke, myocardial infarction, thermal
injury, adult respiratory distress syndromg@XARDS), 5 multiple organ injury
secondary to trauma, dermatoses with acute inflammatory components,

acute purulent meningitis, necrqtising entrerocolitis,. syndromes asspciated

with R@W@dl‘ﬁ%g 5 é{i‘%&fé’gw&eﬁg ﬁ%ﬁ??étﬁ%esﬁrsnl ,eéigﬁlﬁ o%?%et?gﬁg%%sison, acute
or chnmipiibilityito GIRRB 6 htkerisng disersedts EmdiegrintiatetiofiPR86 associated
endogne @9&%@%&%&%&32@%@(@@Makaﬁkoa%mgoagqggxbpmam%@yﬁde

cancer, Lyme ase, 10 nosis following percutaneous transluminal
corofeir{ragmppinaityare ppemidedisease, traumatic arthritis, sepsis, chronic
obstructive pulmonary disease, congestive heart failure, osteoporosis,
cachexia, Parkinson's disease, periodontal diseases, gout,.allergic. diseases,
Sge-relatec HEESAR R EAEHEISH RGBS R ARE RS s ESUANTES
15 Exempipdd, traesgtivig GRikSGpsyariadutsioaseaCns mettived of GPR86
Gene Targefin s SEAG SORRiBnG s BRRESA8AS inidlentifieds m
from %nﬁﬁ%l%l?é}r@%?sﬁ% 3 %ﬁﬁﬁ?\?gfy ?agﬁed pro%e derived fro%&g section ©

of theastsairwitheheblaed calisarbogeahsnrhent pane-isnasButhsatplisipcampodiment,
in-hogse rssivistie siit-aeeharar RipRanethad A0usieiry & SherRYN Ak@artment
(Clontech). Further bio-informatic work increa ed}%\e cogttgr%zgeéz) B%Pklae.sm
Hhis GOMYS BRI TRRSL RN R I, SETREE ORI DIt ioh LR
desigrmf homologous arms to clone into the targeting vector. ~ The murine
GPR86 gene has 1 coding exon. The targeting strategy is designed to

remove the majority of the coding sequence, including the entirety of the 25
transmembideddnmindeAagDiisest iy don droefows ermaxrie amphfpds:

homalogaus; aiif) fiRnKNgHOR troiae: RheseleiadeansiqapifisbuRGRsand
the fraaments are cloned into the targeting vector. The 5' end of each

oligo R A 2Eness AbiREth S ReS e RpmosRiay Y edisien g ithin
tiffergrigeeognitiomcsi@ipba rrirred SingdattietiRCR e aivtymelidoatpatiflthe
with the cloning sites of. the vegtor polylinkers and absent from the arms . .

o EERLE S 2 e e A e A R AT st
priméadeibte Batemplifitd DXrrsefoeioes Sieos the Saimase BdAInayihaoharpalyzed

sites Qf SIS B eI E s AL AIEHNER R BHisACh1eliBgt hehe

relevant restriction 5sifes, is shown in Figure 2). - 'In addition to the arm
primePhiRsd seampsrs 2t Ry TSRy RO HidR R /aearR R TR I O & pkdific to

1be GRR36 lauscans designrsitapthadaliowitennteesas] bhalpsis3 Arahetively,
primer pairs (5'prF/5'prkR and 3'pri/3' @) 0 amplify twq shqrt 150-.300b .
ragn S DR GO 55 ABTAS ONA SR S hos P B i
10 eashyaweptplattbv Southern analysis of the targeted locus, in isolated
putative targeted clones; a mouse genotyping primer pair (lietF and hetR)
which allows differentiation between wild-type, heterozygote an

homozygouRsistiensandinsestentcanhe HRsrsiedyr fhtnss %%é?&r%ﬁ%%m’epﬁﬁed

Primghokhiis 68BarisoadsthnshiasbnatipeorsiSEIRQRINAYINGE (Eaated by

%hicqu r}ld?iallfgceil?nvl\)/ﬂﬁgfgwf ];ot ?ﬁ)ggﬁi &t—‘ﬁg;% guc %r(;}igi%%g]r&’eggecsi.\f@ri{%%ﬂy
matched sequences can be distinguished from mismatched duplexes by RNase
digestion or by differences in melting temperatures. DNA sequence differences may
also be detected by alterations in electrophoretic mobility of DNA fragments in gels,
with or without denaturing agents, or by direct DNA sequencing. See, eg., Myers et al,



15 produces a target event specific 1.25kb amplimer when paired with a
primer specific to the 3' end of the vector (TK5IBLMNI,), in this case Asc236.
TS AMPREP can only be derived from template DNA from cEHE GRS g0
desired genomic alteration has occurred and allows the identification of
correctly targeted cells from the backgrogad of clones containing randomly
integrated copies of the vector. The location of these 20 primers and the
gen iC Str of ons of he GPRS86 logus used in the targetin

oD Oy AT TGS Erad RS R BITRP SC oA aled
musB3Rmgease profedinh AG#HT /AT S BNGEAG S ACCAAGITE th&SehQriddNO. 8
mUSGERER IS SACEAGTR ATARATACCONGINGTS L SERIONP1,
musGPR86 5 arm F eccgtcgacATGCTITCI1IIATGACAAAATCCITG -

ID N@otherembesioreat an apgy Rf oligonucleotides probes comprising the GPR86

aaagﬁﬂ%ﬁ@@@&é%a%g&mﬁ{éfE@%M%%m%@dmﬂ eXidibnt
mMusGPR86

aaagi&’i?éﬁﬁ‘@c‘l{aééC%&%%%‘RE%@@A@@K%&‘R’@@@EMS SEHADRRYP R

muSE}PR@&bhﬂple&da’gaaﬁ@a]i@&@é’d@oTﬁA%ﬁﬂéﬁW ADAGAGAG -

S R SRR B ATATR ARG R RART A Ay

4 mus
GAT@%@@W@%MW@%A@%A@U%@@ K63 3159MSGPR86 3'
scr AAGGTCAAGATIAGCAAGTGATTCCAG - SEQ ID NO. 16 musGPR86
betF ATACCATACAC'FTACAGTCAAACCACC - SEQ ID NO 17

huscp11. 88HERBE PEPTFREEPPERIBETB TS PeusgppdtFfio.
18 ALiCRASTREGELTAGESET BABIAT PG ORE AGAGISER tHHNGCIER AMD

R s SR ey s S A

positien BtheShbiticiod ilareaki i LD Seemeoudlclionalsplisiaptih Sicgkraanded
gengy A Qﬁﬁl&ﬁs\éﬁ%ﬁ mmm@é%cﬁﬁ%&@sr ﬁﬁ@ﬂet@el?&tﬁl%ei is

replaced with non- homo ogous sequences composed of an endogenous
13endprdly R?H%’ﬁ?oﬁ]é? iscwm %&Bé%ﬂ%ﬂ?%%?ﬁ%‘#é‘)%&‘e%ﬁ%‘eg
seleati@nding sette ey dradsufthd 4deniote slecmoyhtigoesslibtyanatdeade
(neo) gene arranged in same orie he GPR86 ge ethe 5'
and BRI R T A R B

TK5 @L@tmw@b@ﬁ@me@yea [Erg echsifinipspel theomsprydratdrisahhpasing
using glapdald malaskley, Rilegh weRpighesy RS thadrestymrerased

endotoxin-free 10 DNA is restricted with noti;er rare-cutting restriction

202y RDES A PERYERE (L F araﬁfa%egr%@ﬁmﬁe VBB PIsSCmSEIg BdifRsen the
am p}wl%deﬂsi&ne@gemmtb ddubbictiahduddia@biaplizatiorkcllbeon the basis
linearj DNA i then ipita r}tgresu Sfie) 100 tal of sphate
B R e R e e S et BB Horation
the transfected cells are cultured for 9 days 15 in medium containing

200ug/m1 GEoR %&Bstﬁ'%@%%P%%@ééé%?@é(éﬁllsﬂ@tﬁsdéﬁﬂﬂ and

expanded before being screened by PCR (using primers 3'scr and Asc236,
as descRpElER & wfestiensihrouah e@qmﬁm%e}%wgbae?gé&ﬁmﬁ&ﬁdhe
2bhas artkdeddiativiren the endogenous GPR86 gene and the targeting

construct.
The presence of GPR86 polypeptides and nucleic acids may be detected in a
sample. Thus, infections and diseases as listed above can be diagnosed by methods

comprising determining from a sample derived from a subject an abnormally
decreased or increased level of the GPR86 polypeptide or GPR86 mRNA. The sample



Positive clones can be identified at a rate of 1 to 5%. These clones are
expanded to 20 allow replicas to be frozen and sufficient high_quality DNA to
bgg Br%(i?g/loga%r Southern blot confirmation of the targeting evlé%mp&gf?%sfﬂ(gml
external 5' and 3' probes prepared as described above, all using standard
procedures (Russ et al, Nature 2000 M&#2;404(6773):95-99). When
Southern blots of DNA digested with diagnostic restriction enzymes are
hybridized with an external probe..h I r

I e S e B
banduffaing Stemcedisesisrpsnechtes ot iprramdl rgeuted g aiesDNRORR

give@pk%@&%f@échﬂﬁﬁchan% apshia d2Qkboarestadbangdyans yather3'
probe, HinDIII cut DNA will give a 14.9kh W|Id-6%oe band and an 7.0

targ EXEEPELATH TR ISVSheratin 25 Er$5eoB 56 %&W@ﬂggﬂ%ﬁ}%ﬁng from
FransgaspectsP Rk Kificintiryiauke: dsemernatigbobEfiR8emhpiiciknitibe
C57BL/6 female and male.mice are mated and b e]

oy SRR G S o SR AT AR S AT D
and 7-8 5 blastocysts are implanted in the uterus of a pseudopregnant Fl

female. A lifer ot chimerisRURs ALeIOY D ORI Yre:RRMRERhD [gBsG e lkuP to

100%) agouti males (the agouti coat colour indicates the contribution of cells

desEBREPREPIRR EPga BT RRGTEITiR acld A semindrasoRtecing s famp'e
femadarMbtanehd 2deicaciangopermideisrarsifissiosnid aefefoicidddy the
gouti cpat, colouy and by. PCR genotyping 10respecti . .P .

B HTRE T R T SRR Aihe (LERRCAAN b xR the puclee

with aithindbeewtp semikiEd prindso (the €FRB6 Thekeinatiihlexaporiaaliofis and
amplficalion.fromh the WilPalYRglocHs HERRIeh I esmprinaiahally asdhetR

giving a 207bp band. The site for hetF is deleted in the knockout mice, so this

ampfiffestednFrsthmmet. fs fisclote e Rethared defestingdhe mrasanseeic SHREP
\r/:”" I?@lpﬁé}stﬂléhﬁﬁ) r:ilﬂtbacﬂ(lk Hesn Haﬁlpwgﬂmdd@gusc;]@y quil'trtaﬁr':ﬁﬁd?igﬂtbt}f

et imer.which anneals to a,region just.nside the 3. arm. Therefpr is
TR RS P80 SHTE T8 GBS (e ErS STl b Mg T ey
sampbeseaidithit ze sihiecd Oy boitmuhgtibtarossepsied DMmEariolawylettivesd
ba“%e%agzd%?m;@o%ggpaag U?‘?n%ﬁ%&%%ﬁyﬁiﬁé’ﬁl{%ﬂﬁwéﬂ SOV 9P pRbs

the target specific 380 bp band. Exam le 3. Biological Data; Gene expression
patenIRERTEHY. Mo RERRCHOEIBAASRSAMSER i BHUIES SFRMIFTR tRdPe
liver and e wkasrtaRETqaRR) cExa RRpiah Binlagicaiddfiy, dnfce pHomeaf
GPR86 by RT-PCR 25Expression of GPR86 mRNA was examined using

2B T-PERPRFEDNA

Decreased or increased expression can be measured at the RNA level using any
of the methods well known in the art for the quantitation of polynucleotides, such as,
for example, PCR, RT-PCR, RNase protection, Northern blotting and other
hybridization methods. Assay techniques that can be used to determine levels of a

25  protein, such as a GPR86, in a sample derived from a host are well-known to those of
skill in the art. Such assay methods include radioimmunoassays, competitive-binding

assays, Western Blot analysis and ELISA assays.

This disclosure also relates to a'diagnostic kit for a disease or susceptibility to a

disease (including an infection), for example, dopamine related diseases, such as



libraries from both human and mouse. For human sequences the primers
WO 2006/003422PCT/GB2005/002601 95

FOR A EETOTTTGITCACATCCCCAGE-3 PCT/GB2005/002601
Reverse5-TGGTGTTGCTTCCTTGTTGCTC-3' can be used to give a product
of 364bp. The conditions for the reactionare as follows: 585CHot start 94C15
seconds 60C30 seconds for 40 cycles 72C60 seconds 4CHold 10Products

are separated on a Tris acetate EDTA agarose gel containing ethidium
brori)i?fglﬁ?d%g}%e%\%r lﬁ%fﬁﬁe%?w (SUBTREA UL ar g%ﬁu?ﬁr human

derivethyibsries (ygtmasiohamoheell$ wastécyndrombotesnardgpaint i dsgnostic

lym X . t ! ] n
R s e AL A
Low neckesiae ssghenssicrGRBS Gpelineptids 67 26tagesobiisrent Rramadilady o a
3nd Gk gRllspudtigh are derived from monocytes.  In mouse tissues
(Figure 8) expression was found in spleen, salivary glands, spinal cord,
tongue, adipose, testis, heart, eyes, lung, kidney, thymus, stomach and small

intestineobresoMivassi gall bladder, blood, bladder and adrenal gland.

The GPR86 nucleotide sequences are also valuable for chromosome
identification. The sequence is specifically targeted to and can hybridize with a
particular location on an individual human chromosome. As described above, human

10  GPR86 is found to map to Homo sapiens chromosome 3q24.

The mapping of relevant sequences to chromosomes is an important first step
in correlating those sequences with gene associated disease. Once a sequence has been
mapped to a precise chromosomal location, the physical position of the sequence on
the chromosome can be correlated with genetic map data. Such data are found, for

15  example, in V. McKusick, Mendelian heritance in Man (available on line through
Johns Hopkins University Welch Medical Library). The relationship between genes
and diseases that have been mapped to the same chromosomal region are then

identified through linkage analysis (coinheritance of physically adjacent genes).

The differences in the cDNA or genomic sequence between affected and
20  unaffected individuals can also be determined. If a mutation is observed in some or all
of the affected individuals but not in any normal individuals, then the mutation is

likely to be the causative agent of the disease.
PROPHYLACTIC AND THERAPEUTIC METHODS

‘We further provide methods of treating an abnormal conditions related to both

25  an excess of and insufficient amounts of GPR86 activity.



WO 2006/003422PC T/C B2005/002601 96 Expression of GPR86

included cells derived from immune responsive cells implying that GPR86 is
inVSVEY Y atune cell function including those that are invollel fip2005/002601

inflammatory and neuropathic aspects of pain. Example 5. Tests for
Sensitivity to External Stimuli and Pain (#galgesia Testing) 5 in GP1486
Knock-Out Mouse: Tail Flick Test A tall flick analgesia test is performed
using a Tail-Flick Analgesia Meter. This equipment provides an easy to use
method to dERBATHNEREFERAG VI LSt SR AR TRAS T ARG B HSu RS
(D' AdpysraticIREonginidds ddnfhmintéyidkO b, dafett @il inHtintmeaapbydd®(ah#@chi) as
.Theﬂé‘rs%ug&egtd@%%é‘eé% fersanirolied lamp a5 2068k SQUIEE, L e a'ﬁ'&if? %1%
is located below the animalto provide a less co mmd)enwronment. ait fiic
is deféastixe byitthibiamivainn b tdetbngirading ofigendeinibs GRRESeprbY
fangs 6610 RadIP bR ARiMAerBs ARIALS iRSiARRAIAKEDHIated tube
and its tail placed on a sensing groove on top of the equipment. Activation of
an intense light beam to the tail through opening of the shutter 15 results in

discomfortiabaeme apiaw)esiibie amalnGHIBekoHEbeptit efilhageitnos In
the autamatic mode.a photo-detector detects the tajl.motion causing.the,clock
to s DB TR B TS B THE ST e R Bhne B PR S
opefiymgeahemibelanintad§ sehcthorites srdentise fragRerisof Ses@IRGaGtant
tran icdnice are compared with age and sex matched 20 wild-type mice.
A single animal may be subjected to different heat settings to produce an

increase in tail temperature no greater than 55C. Knockout and wildtype
1@ontrol animaiglamdestgshradie:tpibiink apaRrpds eddoaif sral signlic IR 86

diff ) he | ithd he tail k
iR SIS SR TATB s B T Piet AR (e bars Dgjgt mvolve
Thetedmse, ahmtistpsk cerfreninsalstheeittenabnsitivattidan seildrejgls adnmmidered.
(Figgre 43 é&‘éﬁé@,@@&%@ 2Pk SeBRQ999993694094 6%36@%&%&&%3{%9 bs

Sensitivity to EXternal Stimuli and Pain (Analgesia Testing)in
KnoBRISRABHEEOR A e FaBtession HaHorainRes R fe<(1AE9)

152%8)ri&1ﬂéﬁl ; &gv?g?%igéfﬁ@éblﬁmmm faﬁ&%ﬁligmaibé@@mme/gefﬁlwﬁ@glf

of a 5% formalin solution is injected thyough a fi _ > needle
SubeHTRHED A5 TR SREErEr SUH b O S AL LR St She-
bitinsriheh({hefR)\24%: 40 Mitatedetsl c Toiededi(id i) rable t s dbeswislignyagern
in the viours. A rati cake.j 1= f Tallgl aw rests
o B B e L e o the
injected paw is licked, bitten or shaken. 10Two phases of responses are seen

in the fonnglingests PiaseaReamnadmmediatelARidRispiasianeresiess and

about 10 mins, representing the acute burst of activity from pain fibres. Phase
2o WoEH HoARIER AR SHES P B0 AAAE s T REGDach comprises

administering to a subject a therapeutically effective amount of a compound which
activates GPR86, i.e., an agonist as described above, in combination with a
pharmaceutically acceptable carrier, to thereby alleviate the abnormal condition.
Alternatively, gene therapy may be employed to effect the endogenous production of
25  GPRS86 by the relevant cells in the subject. For example, a GPR86 polynucleotide may
be engineered for expression in a replication defective retroviral vector, as discussed
above. The retroviral expression construct may then be isolated and introduced into a
packaging cell transduced with a retroviral plasmid vector containing RNA encoding a

GPR86 polypeptide such that the packaging cell now produces infectious viral



for about one hour. This phase appears to represent responses to tissue
damage, including inflammatory hyperalgesia. 15GPR86 mutants are tested

inWHezagw?gﬁ%%test and found to less responsive, as measureﬁ%%ﬂ?ﬂg?zg?l, S

licks bites or shakes of the injected foot. The inflammatory oedema of the foot
in response to the injected formalin is alsgyeduced in the KO mice by 12%
compared to wildtype oedema (Figure 5).  Example 7. Tests for Sensitivity

to External Stimuli and Pain (Analgesia Testing) 20 in GPR86 Knock-Out
MoudRriALFs peRipiniag the gene ofinfsrgstol stropTofinelcrileZy bs pdmidsiged to a

pain fagehatdengingians oae inraydaitsexprasphaiihapelfpspl@f Mo dine:
gauggvgc:la‘!ibrag%d evr\l/g S Withgéaér%al tthrﬁ&h Id t%gmechani a}!hsti u‘Latian i§ )
measUred The SAimar Sand&on SHE revarsteplatfsrn A\ SHEh e Stffadgndic-
a widesgalerapeatindgiprddebey,qanE refetvaireiscitstittectifrpim aneal div] acplar
(3rougbuin D xhe MR RRROKIIHBAREE HiBAS 8k fiBgRRv A

threshold, the mouse responds by flicking its paw away from

generally followed by raising the paw, licking the paw, and or vocalisation.
Mechasiaal XMeHK AN/ A8 ARRNEAeR 2005/002601 98 withdrawal threshold

is defined as the minimum gauge wire stimulus that elicits withdrawal

reactions in two out of three consecutive trials.  Knockout and wildtype
control aninfejgides, teshed the folabledhiom\66 HPRREpibsicptideacindagdiiste/ind
There | jgnificant differ en the latency o, withdraw 5.the paw
pen O e M A e
contrdigqonigrmaseiond cerdet) Swelefermoriatipes RABEREE B ArirARSY eadl yeafEective
AENSHiMeuhaT WHddNpRBHAdSHEB B ol MG FhalBatefe¢-T5 AsHIN {Ocarrier or
External Stimuli and P,aln_(Analggsia Testing) in GPR86 Knack-Out Mouse:
NeurBHARHTB ARG BRI SatAc hTea HatRd iR sefpg fyfirigating destiose,
spinakaterygwfeasl, athaasihelisethbinatied isfeal) F dchulg iDhdhl Afigt the mode
reCO\{)%Q/ddel\{i%lpéﬁrglnem Psdw%]fw pnat%%%k%% HIQ Q\%ﬂ}i'nclsp (%Qucrhaerr]ltba o relates to
measured in terms of a lodynia (perception of pain to non-noxious stimuli) or
hypePhrjesiecliralaackuapsdgsrasmsisiogionsos tracdiFontaityn il wish onean
UsingRRs &fﬁx_fﬂc?@m{% A esshRA: Bk eREsHoheOVer @ period of 4
weeks. Each hind paw is tested and the responses of the ipsilateral (injury
side) and contralateral (nave side) paw responses compared between
knockout arms\@eRGEpOligRplitideaHagasiecompndesiedbrithploytalgdreak in

noxicys coid andoxibus meehanical slimylation. in both fhege test the
knockoUt Mice are found 10 be Tese SEndtive tHan the wi c?type'controls.

20Each of the applications and patents mentioned in this document, and

ezfehn?;ﬁﬁg%&%%ﬁm%f&% HERG: RS AROYR-ARRUSAHANS AN sitions
P include inj ect?on, typically by intravenous injection. Other injection routes, such as

20  subcutaneous, intramuscular, or intraperitoneal, can be used. Alternative means for
systemic administration include transmucosal and transdermal administration using
penetrants such as bile salts or fusidic acids or other detergents. In addition, if properly
formulated in enteric or encapsulated formulations, oral administration may also be
possible. Administration of these compounds may also be topical and/or localize, in

25  the form of salves, pastes, gels and the like.

The dosage range required depends on the choice of peptide, the route of

administration, the nature of the formulation, the nature of the subject’s condition, and



during the prosecution of each of the applications and patents ("application
cited documents") and any manufacturer's instructions or catalogues for an
p%8&8?§/?§f?§6‘zor mentioned in each of the applications and pgf FEB A (oot
any of the application cited 25 documents, are hereby incorporated herein by
reference. Furthermore, all documents ciigd in this text, and all documents
cited or referenced in documents cited in this text, WO
2006/003422PCT/GB2005/002601.99 ar%d. Ry manufa Wg\gljrﬁgﬂpﬂg}gn
cata eg’lﬁlg?%?tao}f ﬁr% L RS o Rentioned rizrilofﬁ%sf’glt}g, are hereby &
incosporatad pefieirobyubider ke, variatienion shmetidiebdionsea hoatatsnts OF
the described methads and:system. af e dnvanlion uiil S ARRATILIRIGRRS
skillgépﬁcﬁ%(ﬁl%w%ﬁtﬁfgﬁte gqpl)é ting from the 5 scope and spirit ofEt%rginvention.

Althofigiritive Tavien b AdminiBeasioT Ees ArEapls. CSHdaBistRinspeifLe

9ref@%§%gt€ﬁ99éﬂm%ﬁ@1@r%9&ﬁgs@%B@ﬁ[ﬁiﬂ%ﬂi&h%fthﬁrmvﬁmmﬁjasiﬁiﬁimed
should not be unduly limited to_such spegcific mbodim(?t%1 and.th many ..
modfATAHSNS iarhest OB R T e P B P A S AR TR & PR
inveppignidaiiecds savdlsndwddidatichs of. the described modes for carrying
out the 10 invention which are obvious to those skilled in molecular biology or
related fields are intended to be within the scope of the claims. Furthermore,
various colimatitifes ubeh infeatinest sharsedIRSMRRIARIANaS PRGNS 5N

be magiewithdha iRatureg.alitie MRAcpeRdens alaipswitia g pREbRG:T adve.
the scope of the present invention.. WO 2006/00342%{%; TIC 200?/0%601 h
1900 B dr el pssail & e IR BEBEBeREst 1 Ehb RS gk s
sequgRITNA By RISA,GPdRE&fle a polypeptide ex vivo, and for example, by the use of a

TCA L A GC LM AT GACT RECRGRALAAGMGARACACACAA

GTGACACTOGAAGCAATGAACACCACAGTGATGCAAGGCTTCAACAGAT
CTCAR e REFRAT e0fifSsrmons
ACACTCGGATAGTACAGCTGGTATTCCCAGCCCTCTACACAGTGGTTTT
CTTGACCGGCATCCTGCTG

AATACII1 Gl ploVieGpildatdot &t CApA I i CaAfHEACATGBREIZRT C
ATCATCTACCL'&: AC AC

1D T EENE Ve AR ERE e PR S e Rew i ReLmmslsopdsnpoptidey

GAGECACAGEPEIG Béreof described here and optionally a pharmaceutically acceptable
OO AT ACARR HhAF RIS HGRKI TES OO TGATANIIATGA
GAC‘@‘K%@ATGTOG 3C 10 thitidi
ATCGTGCTOTTAGGGCTCATAGCCTTTGACAGATTCCTCAAGATCATCA

GACCTTTQ@%&MX&IﬁI&HE&M@ﬁ&%T@E&mm or animal usage in human
INGCAAAAAC GTCTCAATCT[E%(%EGGTTCl 11

TIOW@W@%W@@W wi y comprise any one or more of a
DAAHBATLATICATY GREPEHIA GRAGCAAGOAACHETATCHREIT CITBISBAA
GTG%%%EC%{TAAA{%@% 11 kn in the pharmaceutical art, and are

GCC B AR AT CECATCAAATOGTAAATAACATATOCCAGTTT
ALl GFabacCihoermpie o Remington’s Pharmaceutical Sciences, Mack Publishing

CCTAATR R Teiarb bhil A0E3T. GRIChHitd I PRANAOMOD TATATRATIET 6T A
TAGAAAGTCCAAAAGTA

NG MR RO RELRONP Ase o oo ed vt R piniSion anf spandard

B CTENRGTRE&TERT46H¢E TThe pharmaceutical compositions may comprise as - or in
;;TAO&%}%@% "f Tgﬁeg%%%%&%Hﬁ%%%ﬁaﬁ%%ﬁlﬁﬁﬁ&%s ACA
ACT SERANATEAKET GFITEAETH O TRNAERNERERKBTCTC111110GCAGC
AACTAACATTTGTATGG
ATCCCTTAATATACATATTCTEATGTAAAAAATTCACAGAAAAGCTACCAT
GTATGCAAGGGAGAAAG
ACCACAGCATCAAGCCAAGAAAATCATAGCAGTCAGACAGACAACATAA
CCTTAGGCTGACAACTGT



20
ACATAGGGTTAACTTCTATTTATTGATGAGACTTCCGTAGATAATGTGGA

AW?&%&&%WAACCAAGA PCT/GB2005/002601
AAAAAAGATTGGAACAAATGCTCTCTTACATTTTATTATCCTGGTGTACA
GAAAAGATTATATAAAAT 79 -

TTAAATCCACATAGATCTATTCATAAGCTGAATGAACCATTACTAAGAGA
ATGCAACAGGATACAAA

TOGCCACTRE X R e s Y r DAY RN RAss RS PPE RoREndedin

MAGH¢ pha@Aceutical composition. Examples of preservatives include sodium benzoate,
ﬂTﬂ%%ﬁ%é@ﬁ@9&%&%&%&&&&%&%@1&5QE@&&Q&@&QQE&%@&&%&&
AACACCTTCTCACATT 5

T7TEeAARY PEACATAACACTACTGCTTTTGTGCCCCTTAAATGTAGATA
TGTGCTGAAAGAAAAAA

o Thate iy bR difEegent composition formilAtion TEAURGnents dépendent on |
AAGRAGTEEF GAGBAAGTEAABHREGT LG A AGADOTETE LA LoNPCSIRG of
GTA@EA%E%SX% If#&%gi)q égnulated to be delivered using a mini-pump or by a mucosal
AAT ACAGCCTCTITCACATTACAATAATATACCATAGGAGGCACAA
GC AT Tor Aramplese @ Aasal spray or aerosol for inhalation or ingestable solution, or
CTT St AG NGRiEH A Gohpdsaion Aol & T4a TARANMGE T TCTT
AACTATTCTITGGAATTCT 30 . 1
18 CTIETEF G A BRRRIS AR TEF RS AT B PR AERPEEERE A E TCA
GCAATGEEERCHT AR iey 200s4584 20 POEIGB20 0500k 6018 01
ACAACCCCIATCCCCCTGCCCCACCCTCCTCATTAAAAACAAATACITCTA
CTGTrrOGGTGTGTGATA GGGTTCTCAATGCAGATCTCCC ) )
11JICTAGKGE ERaTHr Gfite haiphert cewerttymougathe gastrointestinal

G CT&Q&I@@%M@@MQ@QﬁMuﬁAg' transit though the gastrointestinal
CTTGGTATCTCCCATAATACGACCTACAGT

. CATGGTCT .
ACABIR BT PEmRICH SR TR A o S AL AR ElR ST ARH
16G Crd Adsistart AR Tdeitkgen e EABATRIEATATTGGGAGAT 111 |
CAAAGGATGGTGACCCTGCTTGTATTTATTTACCTTGOTA lInli
CTTGCATCCTTCTGTGA
1TCAAAAANGTARPAT B EGBO T TR kA ATCRoTtea TR ARSI taed AT
C inhalation, in the form of a suppository or pessary, topically in the form of a lotion,
TTCTAG.AAAAAATACATAAAIC?G_AG AGTTAAGCTCTGTAA TGTG,C(%A?G
AGCTHEan epameNripat & Ehreaedea REETE At petch, orally in the form
TCT bE@AKESoktAiifz vAbifi€als GEcT ASAAR b ladiifsd ACE ¢dpWIESEs G@ilds either
AT C AT AT AT LT CARGTITATAGTCHRIATARATTT
CATAGTDEGH TITGBRAOMDROATBTATNEMIC OUBE e ATARASIT TGG
AAG &%IJQT&%%}%TQH&WWWSI . intramuscularly or subcutaneously. For
GAAACCCTATGTTGTCATCACTTGGTCCATGAAATATTACCTGGCCAATA
TCceaentsrel adnyinisiration,Ahe compositions may be best used in the form of a sterile

CCCARNISaA ofubbnGilich May eohATREEGTESARRE T ABAPRARTARAART dA
TCACATTOCAT GT/EQ%\ CTTGCTGACC In

BTATEIREOFLaTFT R Reierssopoc it plopd: Ker bucesl ariyiiiepal
CAT RGnTiBEART A ATARATIGT TRGECTAMMNSrl ACTTo D SRt yN orepges
SEQ IR N A1ous, AR 0neR (adink famederived from SEQ ID NO: 1
ATGACTGCCGCCATAAGAAGACAGAGAGAACTGAGTATCCTCCCAAAGG
TGACACTGGAAGCAATG
AACACCACAGTGATGCAAGGCTTCAACAGATCTGAGCGGTGCCCCAGA
GACACTC GGATAGTACAGCTGGTATTCCCAGCCCTCTACACAGTGG
1111 CTFGACCGGCATC 20 CTGCTGAATACTTTGGCTCTGTGGGTG1 1
1GTTCACATCCCCAGCTCCTCCACCTTC
ATCATCTACCTCAAAAACACTTTGGTGGCCGACTTGATAATGACACTCAT
GCTTCC
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CAATAAGACTGACTGTAGACTGCAAAATCAACTGTTTATTGCTAAAGAAA
CWRE0P6/003422 PCT/GB2005/002601
CTCTTITTGGCAGCAACTAACAINGTATGGATCCCTTAATATACATATTCTT
ATGT 80
AAAAAATTCACAGAAAAGCTACCATGTATGCAAGGGAGAAAGACCACAG
CATCA
AGYAEIHRAAATCATAGCAGTCAGACAGACAACATAACCTTAGGCTGA 5
SEQ ID NO: 3 SEQ ID NO: 3 shows the amino acid sequence of human
GPRS86 ) . ) . )

d unological
MTAAIRROEEE R R AR R A G R R BB TRIVOLVEPALY T
VVEESGHse T inahnay Fhidirengrg R inaciiime) thexpammmal with e PR 86
SD I&E@%We%@% 1§reof, adequate to produce antibody and/or T cell immune
SVIFY YVGIVLLGLIAFDRFLICURPLRNIFLKICPVFAKTVSIFIWFFLFFIS
1 PNIESPPISE]iQ protect said animal from GPR86 associated diseases.
NKEATPSSVKKCASLKGPLGLKWHQMVNNICQFIFWTVFILMLVFYVVIAICK
VYDSY

RKSKSKDRICRIteK PRI AR ¢ RS B ps s RS pRisfic o

CRL:@kdin a mammal which comprises delivering a GPR86 polypeptide via a vector

'AKl\ﬁﬁcéﬁgé%Tlé!&%MQﬁlé}%ﬁF b@g&ﬁ%&@m@m&% RUCTHARSRENHSSQ

TD D NO: 4 SE NO: 4 shows the open readir}%; frame of a
cDNimfapnojegisal cormRass fasproduce antibody to protect said animal ffom diseases.
AtCTCOGGACAATCAACACCACTGGGATGCAGGGCTTCAACAAGTCTGA
GCGGTGCCCCAGGGACA

18T CGGATSRENE HRteH Bt e A B PR R eede formyl it o o

OGQ&mEdsHits) GRS TBenAGAduced into a mammalian host, induces an

COG e TG AT LG A AT RGAGRARTTRGAR R TTAT

TOGTEBSAGAROTIGEFAPRECIoeRtideres ERRTE &g dRavessredqrpplaion
GACI’I 9(53_ iGGSithble carrier.
GGCAGCTCCGAGGATTTGTGTGCACGCTCTCCTCCGTGGTCTTCTATGA
GACGATGTATGTGGGTATC 20

1ATGATGCTiaée GE G TOIGEFIRGEARABRHOET DAKGRTIEHTICATGC

CGTIC E%AAC%T@GT includi bcutaneous, intramuscular,
AP R R e denscrely, fcluing sybetancous, mromuecular,
TOTHGTERRCTEEeTaEE. injection). Formulations suitable for parenteral

AAA%I%E&H&M@%e&%ﬁﬁgwsam&ﬁw@%ﬁamm@
GCATCTTTGAAGAGTCCC

CTTewe rTsERsdeiTe Resieeses Bl e Rk rattRe T rerey
6 G Gesldait @I i bidod 6F the recipient; and aqueous and non-aqueous sterile

ATGCTTCTGATGCGGTGATTACCAAAAA T GGAA
GTT?‘RE?&SA%%X%%&YZQ'&U& susper'lodﬁ‘lg a&%l@%%ﬁ&% ag&&“ﬁfe

CAGHAGEEACAHDE BSOTE GNBEIGREaTtirererearrs KT ogenie T

CTT@e i@%ﬁ{@%}q%% may be stored in a freeze-dried condition requiring only
CACTGCATTITGICAGAATACCATACACTEFACAGTCAAACCACCAATAAGA

CTGhe sditiamef thesterila liquid carrier immediately prior to use. The vaccine
AACEARIHGTHI Ao GOT A rAAAG TS TE BMETCHE IBEEAMOZATTAN
CATTTGTATG GACC%%;TT AATATACATAA

- in the art. Th
lgA TS AR AR B R R AR Y A R SR AT g sR Wi e = e
200640634221 CepradBRNS002 B0 actipry of the vaccine and can be readily

determined by routine experimentation.



ACAGCAGGATCAAGCGAAGACCACCACAGTAGTCAGACAGACAACATC
ACCCTAGCCTGA SEQ ID NO: 5 SEQ ID NO: 5 shows the amino acid

s éya(a 20060003422 | e GPRS6 PCT/GB2005/002601
MLGTINTTGMOGFNKSERCPRDTRMTQLLFPVLY'TVVFLAGILLNTVALWV
FVHIP SN 5 g1
STFIVYLICNTLVADLIMALMLPFICILSDSHLAPWQLROFVCTLSSVVFYETM'
YVGIMM

LGLL&FDREAKING IMERICMERAKICTONYORK TMBIS\GRREMPBIS DRI NiEdes.
TPS SYKKC

ASLKSPLGLWWIIQVVRITCQPIFWAVFEILMLLEYAVITICKVYNSYRICFRSK
DSRHKR e preparation of vaccines which contain an immunogenic polypeptide(s) or

LEV KuiFHNOEPASFRENAE FrRI R HS ¥Tom QT Iy KIEIRG RN FIACER Thich
ATTNICCMPPLGIYITchKFj'{Iig(Ié\ﬁ’%I\é&WG [ R.'I('iAGiStSEDHHSSOTDNIT Z
10 SES IO NG BB S NG shows A A iU eP\oA LeRemsifas: splid
Humdermemigele for solution in, or suspension in, liquid prior to injection may also be

TAT %Pé%gé; Tt aattr Rl P RSO IR G EDARI AT

GCAA

TcANRReRthextEdunuectchedispeserte paThGhresaredich
TATE@@M&Q@I@T&@&@A&I@@%?%R with the active ingredient. Suitable
11CTTGACCGGCATCCTGCTGAATAC 1l 1 GGCTCTGT 15 .

OG GO Tk CATEBCRE e ERb Y FEATERIRL PR HEsARA
IRAC AP TFEGTBRGOCGACTT GATAAT GACACTCAT GCTTCC111

CAAAATCCTCTCTGACTC

ACACCTGGCACCCTGGCAGCTCAGAGCITTIGTGTGTCGTT 111
CTTCGGT&epditgn, if desired, the vaccine may contain minor amounts of auxiliary

TTATGAERECAhGTWRME LA T b5kt GH NEREGCEGAT MIGLCITTG
ACAGAT TEIC C ATCATC GACCTT¥%AGAAATA 11 .
T C‘?ﬁ\}&ﬂ RN 5 @g’\aﬁﬁxess of the vaccine. Examples of adjuvants

AAAXBIGGHY PEAETDT TCIMdeINGE PO TG ANEIbeAT] GoGRCN G-

BAA IR -threonyl-D-isoglutamine (thr-MDP), N-acetyl-nor- J-alanyl-D-
ATCTTOAGCAACARGE AR AR AL AR D e R AR R s T e
ccTispglutamine (CGP 11637, referred to as nor-MDP), N-acetylmuramyl-L-alanyl-D-

éclsﬁ%g%%mmﬁﬁ@gﬁ%ﬁ%@%ﬁ&ﬁﬁ%ﬁ%%%%%%%
|

CTCURBFEFHPPAPES Ak RE e S A MFP-PEA P RIB FRie avnseina frcs A

GT components extracted from bacteria, monophosphoryl lipid A, trehalose dimycolate

AT AT I AT AMETES AAMG TAMGCACAROARAMTAACAAAA
IGTTGTCGTGGCTGTCTTCIGTGTGTTTTGCTCCA11 ICA 111
IGCCACAGTHICCATATACTEACARAME CAACANTIARMGTAGIGRA,
GA CTGCAAAATCAACTGTTTATTGCTAAAGAAACAACTCTC1111
IGG&R@% /gp'&aéeAﬁumlnum potassium sulfate (alum), beryllium sulfate, silica,
G TAREGKRNdEHOS,; htsATh oT et Tbidms] GiT-TnAv fbck AAAA A, e PERPARG
Cc1

T ACHes il s ateat MR SRR AL ACLeE KRR B R BR AR

2F \GByrdetella pertussis, polyribonucleotides, sodium alginate, lanolin, lysolecithin,

GT%@AMQ&E&Q&Hﬁx@ﬁﬁf&%@%@éﬂ%@l&ﬁ%ﬁﬁ%{%&c
TICTAT TTATTGATGAGACTICCGTAGATAATGTGGAAATCAAAT I
TAAPLREA Ryathetic Adiryants. Such adjuvants are available commercially from various

GATIGEAADBAKAREIE MeTdk REACHT 6T (Mekditehd CaigfariSThA OMEAANARGA
TTATA



5 TAAAA I
AAATCCACATAGATCTATTCATAAGCTGAATGAACCATTACTAAGAG
ARPEUXRMAGGATACAAATGGCCACTAGAGGTCATTA | IcThEAGE2 02601
[TTTTT'AATTTCAAGAGCATTT'CAC I1TAACATTI |
GGAAAAGACTAAGGAGAAAC 22
GTATATCCCTACAAACCTCCCCTCCAAACACCTTCTCACATTCh
CCACAATTCA CATAACACTACTGCI . . . .
|G TEEEBRIFARRPIER AGMYRT 8¢ SOHRISANOHIN AL fif0 faboratories, Detrott,
AAAKGGGEOCAACTCTTGAAGTCCATTGCTGAAAACTGCAGCCAGG
GGTTGAAAGG
GATGCAGACTTGAAGAGTCTGAGGAACTGAAGTGGGTCAGCAAGACCT
CTGAAATT@rRLG i anG oA 7Y Anehigss foikicAvatrD At hydsesalCatumpaimy
CAWIM’%I@[MXMG of Amphigen and Alhydrogel are used. Only aluminum
ATATACCA ,AGGAGGCACAAGéACCATTATTAAGCCACTTTGCTTACACC
ST ANEr DSt &S PRIENVRS 1 RS} B PG AGAATGCTGTGTTAACTATTC Il
GGAATTCTCCITCT 15
GTCCAGCAAATACTCTAATGATGGTTAAACATGGCACCTACTGAGCA
GCCTTC%@R%OR&R%%%BPK%%&?&%éﬁg8‘6&@60 gmn%
AT TsaARp A KA AT ARTRt@Teffective amounts. For example, aluminum hydroxide
I‘:\S%%E%T K%%T}%l}%‘ﬁ%&%ﬁ%? .51 AR ZCACAKIEAG D] basis).
ATTEOTTaisrtly Ghenresinesersfammletes ereantan t it sopesREmenEAGACA

10 CGaARAMR in the range of from 0.2 to 200 pg/ml, preferably 5 to 50 pug/ml, most
CTTGGTATCTCCCATAATACGACCTACAGTCCATGGTCTACAGATG n 20
AAFAEE T I TTCTCGATACATACAAAGACGTAATT'GCTGACCCAC
AATCA GTAACATCCATATTGGGAGA 11Th |

ACCTT GG R RTCRE PP RPN RN

GC Whh is then sealed and stored at a low temperature, for example 4°C, or it may be
$(A5 %ﬂh%ﬁ@@%ﬁﬁﬁﬁ&% FGHACAIGIHTAGAMAARATAGATAAAGGAG
AAGCTCTGTAAATGTGCCACGAGCTCCAACACGACCATCGTAGGGTGAA

15 CCCAC 2GHbIHE] &b Sohatadiy AMAGE A GrAAA T Gigéei A fGtn
CTGGCCTTA%%E CTAGCTACTTATCC

| AT REsFRle RURSPPSIYOR Ftfanpisch TFyTg d-{t%ﬁ\ﬁ (t:ml‘nllulations which are
AAAMNTDE Tk DAG TIS HIHERERACEMCIADAT SPAFATIRCOE CCIBGTRS A
CTTG GACT L . . . .

bind d lude, fi
ATC%%&@%K%&%&%‘?’%l}%ﬁ‘g%%%%%A%T%%%T_&agﬁ'SGHK ATA O
TTAceTIGOakYsraEberee Apbaaidecmelserpesiiare Aerbeternedfiom

26:Tq;[i§';ﬁﬁs?&ntaining the active ingredient in the range of 0.5% to 10%, preferably 1%

CTGTCACACCTATATT'A,TTAAACTTATCACAT'II'GCaATT_G_T AATTACTTCCT
G AC‘?:%%' Oral formulations include such normally employed excipients as, for example,

TG TghhfmbAfi €21 AdES ARMERGIT GEASRASFATICTHEASNGGRSAS ATE |||

atin GTGCAATCAATAAATGT. TA s
00O B SR et A A R TR g tons ke e
the dtmennftobitioniasuapsasiensutahtessorilsrprpsutsmRerained release formulations

258/'5'\'81%{'%@&4:4}18 SnBnA R TSR MEC RN pfetblabiDAdMOVIoYHHIP

L KNYVibGER theiKpeeing CRRRAT a5 a3y anbilrs iR B e S DAt A O v L
GLIA&dnStituted prior to administration, e.g. as a suspension. Reconstitution is preferably
RFLICIIRPERNIBLICKPVFAKTVSIFIWFFLFFISEPNMILSNKEATPS
sv@%’f}@fé’ﬁ’é TG
LKWHQMVNNICQFIFWTVFILMLVFYVVIAICKVYDS'Y'RKSKSKDRICNNICK
EEGKVF
VVVAVFFVCFAPFHPARVPYTHSQTNNKTDCRLOQNQLFIAKETTLFLAATNI
CMDPLI YIFLCICKFTEKLPCMQGRKTTASSQENHSSQTDNITLG SEQ ID




TATACATATGTTCAGCAGTACCAACTC - SEQ ID NO. 8
ACACCAGTGTATAGATAGCAAGAAGTC - SEQ ID NO. 9

LR ERIE CTTTCTTTTATGACAAAATCCTTG - SEQ ID RiG/Qfy005/002601
aaageggccGCGAACAGCAGCTGTGTCATCCGAGTG - SEQ ID NO. 11
15aaaggcgcgccAGGCAAGAACAGCAGSBATCAAGCGAAG - SEQ ID NO. 12
aaacaattGTGGCTTCTGAGGCTATGGAAAGAGAG - SEQ ID NO. 13

ATATGGCACATTTGGTCCGCACTGCAC - SEQ. :
CATO AR PR R REAGT R%‘fnglﬁ%ll?%%%‘.’%m may be provided
AAGGE GLAGAT TABE ANG TSI Tie catpl s EWmBiNg’, Fsdyye) “L7, cellulose
200(3(:98%‘%@1&1%51&/ feBg0 2001 f:bxypro ylmethyl cellulose.

ATACCATACACTTACAGTCAAACCACC -'SEQ ID NO. 17
GGTCTTCGCTTGATCCTGCTGTTCTTG - SEQ ID NO. 18

gﬁ_%g?gi%%@c%r%ggl@giﬁ_%g fadyve Qi) MevdQine as neutral or salt
TGCTTG = | .205 22
%EdqlﬁlN @%T%ﬁ%‘i}\?éﬁﬁ aceent e %(f% 1ng u&e%l'mze%clja éﬁggogr%aﬁlé%a%‘e% With

&RSU plasmid sequence >
10 TRACHEAR TARGST A ARAD AN AGIATAGD ArErGHRIAGE Thoreama aidr A e

AC : AG

A T ATA A GIC

UTCratiGtrraiaentmpefore Aebte faaperrmithrthe Keskesbotxl SEsens Ffes e be
derived from inorganic bases such as, for example, sodium, potassium, ammonium,

10 calcium, or ferric hydroxides, and such organic bases as isopropylamine,

trimethylamine, 2-ethylamino ethanol, histidine and procaine.
ADMINISTRATION

Typically, a physician will determine the actual dosage which will be most
suitable for an individual subject and it will vary with the age, weight and response of
15  the particular patient. The dosages below are exemplary of the average case. There
can, of course, be individual instances where higher or lower dosage ranges are

merited.

The pharmaceutical and vaccine compositions described here may be
administered by direct injection. The composition may be formulated for parenteral,
20  mucosal, intramuscular, intravenous, subcutaneous, intraocular or transdermal
administration. Typically, each protein may be administered at a dose of from 0.01 to

30 mg/kg body weight, preferably from 0.1 to 10 mg/kg, more preferably from 0.1 to 1
mg/kg body weight.

The term “administered” includes delivery by viral or non-viral techniques. Viral
25  delivery mechanisms include but are not limited to adenoviral vectors, adeno-associated
viral (AAV) vectos, herpes viral vectors, retroviral vectors, lentiviral vectors, and

baculoviral vectors. Non-viral delivery mechanisms include lipid mediated transfection,



2500
OTTAACCAAMATATOGGAAAAGTTGTGITTATCNITATGATCAGTGTCTAT
GYRPHRRBET AGACTAAGAMNUATTAACACAGACTAAAAT RAERAY 002601
15GAATTGG17PTTATACCOYPTTCAACACAAATAGTAATACTAGTCACAG
ATACATAATTOTATCTGATTCTOTTTEFANITGDGTOTGATT7TAIOTAC
c5'prR 1 12700

20AAEACTTACACACTAGTATAAATATAAATGACTTC TCTATACA
C T PB T AR RSk AR Eﬁ%ﬂﬁ%%ﬁ&ﬂ@‘?@és? tore
T7bbmmrdﬁaﬁe"f@Amm&wmmmmma@m:&mm@mmmTGA

AL ANAR T LA ARAASASAGAYA ACARAFAC

TOGRSTGIGTOTOTGTGTGTGTATOTGTOTSTOTGTGOATGTCCCCTTG
TGAGTGT6GGCCTOTGTACACTATCACACACATATAGGTGTCAMGCACA
25ACACACACACACACACACFOCATACACACACACACACGTACAGGIZTGA
5 RCFICTCIRE KT CAEnNRedA ReipeA FR et E‘r‘&%&% e RENDRTESET

OTroute for example, as a nasal spray or aerosol for inhalation or as an ingestable

table f h
AC@B&%@*&X&A@‘&&W&?&%% eptable fomm. speb 8 L0 o
T TeX@TIE TE QAT APAC DAGASCAT SRCTITGOATS CTTCTAAGGAAT

TOGAGIWACAGTCTGTAGTAAACAGTAAAACAAACICTATCTCAG/1GGAM

AATGACGACGTATATOGTCTGGTTGGTGAGACGTACG ATTCCTT
30 The term “co-administered” means that the site and time ot administration o

1030QQch of for example, the GPR86 polypeptide and an additional entity such as adjuvant

T AN A AR A CACACRATIAGATATAGAG

ATFREH GITTATIC
AGHE e DTN GESBRTRAGHAGC wiisted pethe poT opmenh rdims pad

GT&E«%Ir%%%@&I%%fg&ﬁ%%@&ggiﬁ%&wﬁewmm

354045 >5 arm? >5 arm
310bffwertlirend ot etk Ermirnirepadieretneide and adjuvant
15AT GEAN GG FERGINAME A BEHSE TERIIE T ATRRGRAAHTRCGHT GHVAC

;ﬁﬁé%}&ﬁfﬂ‘@)\%G@WB}E%&W@&%@&%&ER@%@%GATACA

TAAADRAGAWMGPATACGAPAGAAAATACTar TTAGGAACATTGAT
3200
AATA72AAGOATTTCAAGTATTGCTGTSAATATATTGCCTGTTICTGAAGA
GArTPTChaATRES cavrrrtidesnatyrrel patdsarspidedieetigerot ANPIRC

TTATRDT A GIAAAG A SAbAR G KAGTRRTEAT ADEREIAGAP AT

OMAAAAGAT'{;ATGACTM %GTGAAGTOCET&BTAGACGAACATTTGATG
20  to the host subject as a single dose or in mulfi 0Ses.

The vaccine composition and pharmaceutical compositions described here may
be administered by a number of different routes such as injection (which includes
parenteral, subcutaneous and intramuscular injection) intranasal, mucosal, oral, intra-

vaginal, urethral or ocular administration.

25 The vaccines and pharmaceutical compositions described here may be
conventionally administered parenterally, by injection, for example, either

subcutaneously or intramuscularly. Additional formulations which are suitable for



1 3300
ATAGTGTATTTAACTCATTATCACT1V2GGTTACCCTAATTGGPANGTTPT
ARRANRIPEA CATGCTCMAGGAAAGTACCTCAGTACATTTEAERE AR
107 TATCACATAAATTGAGTAATAGTGAAAACCAATGGCATFAACCH
ALAAAA71.07PTAAGTOTACGAGATTEDTTTCATGGAGTCATCTAAAOTCT
CATT

3909 ATA’S‘%@&;H&LE&&TA%&h s AGAd Gl sori-cases, oral
AACTEARREL E ARG

'OAAAATOAAAGCMACATC1r AACAPRICTAATOTIRT
TATiAMmations. For suppositories, traditional binders and catriers may include, for

TAT&gﬁﬁ@ﬁﬁﬁaﬁ@;&@BT&W&MG@@E@MMQMJ@W@m
GAATCACTPITACTTTOOTITGTACAGTOGTAMGATAGANTAATAAGT

35oftixtures containing the active in

TWATCOTRARGTAGAE GRECAGAAGTACMBTTORPOPOTE ACRTZEARIE T
CAGGAATCCTGO TAGGLGTABHACITGE
O R A P e D AAC N ARACOGARC TAGETD
GAGROBITAGHAGE orarsmT eafraoatecendiReriike lbess COIHgRNAKG the

36085 of solutions, suspensions, tablets, pills, capsules, sustained release formulations
ATTACAGACCAGTTTCPCCCAJCTGACCATACTWITGG J’ITdA-RJaﬁ_aT
|v|A@W&éﬁ\@é“f@%ﬂ&ﬁ“&%&f@‘&@ﬁﬁ‘éﬁl&%ﬁ%&%m ’

1T AATWGEOTOGIGAAAR GG FABAGTFSDNATehdcH ARETS TembETUITT
AAATTGGAATCTOGACTCACACATG GIGTRICTICAGTRAGAGAGAREDlY
370668’6??815%5%?% wo b P
TATERATOADIEACTCTMGCATAAGOACTTCAGGATGAAGTGAACCACT
CCAGCTGOICTCTCAGGGOTOTOGTCOGGTTGGGAC
CGAAGAAAAAGGACATAGTTAGTFLACTOAGAACCGTA.L
otc THIRIHER ASREGISn 00 T0AOrccAcGAGAUp.00veccAeAocAccceplecepO
31300 AAGGCAOOOTOTAPO.,
AAATTCPAG GCCCAGEHT&HOg;ﬁﬁ%&l@%‘%@lﬁ@&g&%a%@%mm
ITTGGSAAG R TTCNITTTGATT o

I3 TCOUFCRONBHTICRTEREIINAG MTte Cuigs eyt GRCEIATERIOR PRRERAES
CA%&-@;I;%{I;GGTGATAAAACCOTTCCACGAATTAPAGAAGTAAAACTAA
3900
TWACATCTAVATAAGACTGOACTATOTIGTTATTGTAAOGO=TGATAACAT
AGTTACCPAIA4pTACCATRRAE AIpEATIT IABTAGYIRGMDD acid sequence

AAGTGTﬁAIG{, éng'TfL% ?jcg Gé%ﬁﬁ?ﬁé%“%élﬁ@%ﬁ%@&@é@%? AT
TGTEP® PEORATCGATAAB AR ARARTAAT GAAACT CA
4000Chereof.
CTNITCTTAGTGCATAMAGAATICCAOTCTIZTAATTTATTCCAGTCTTTAFAT
TATTCAOCAGGCTOCTAARCACTGAAACPPIWCAATGCATGOOGTT
WATaakroAR@agash 2. A nucleic acid encoding a polypeptide according to aragraph 1.
ITTAAGGICAGIAAATTAAATAAGGTCAGAAATTTAATAAGTCGTCCGAGG
ATITGTGACTTTGAAR GTlACGTACCOGCIIQgg o e deio
9100 TTTTREAEFROPT SATHHETPHE ACHEfipggo Paragraph 2, comprising
CITTIAPRGIERIS SHOWAGT TBPIIOGI TOSKCED 8o 7 PCREERAY AT AAGCC
CACﬁETAYOCCTATT e
tord tive thereof.
R R B T AST O U ACAAACA AAAACAAACAAAAAACAAMAAT

AAA
CAAGNIGGAAGGCCOGGAAGOACTTGATTATTCGOGTOTCATAAGGATA
A Paragraph 4. A polypeptide comprising a fragment of a polypeptide

4200

Frorerpréinerty BRREREAL GAAGCTCGCATGACATCGTOCATOACAGGCC
TCACTGTGAGCATATGATOGACGTTCTITTACCOCTAACTATATGAAAAG
AACIAAAMOTAACTGACTOCTTCGAGCGTACTGTAGCAGGTACTGICOGG
AGTGACACTCGTATACTACCTGCAAGATAATGOGGATTGATATACTTITC
4300
0ACACTOTTGTGTAFFLLATCATZAAGGGQGC7a&PkTITCAGAGIGAGTA
TAJATAAL 0 ILCCAKPGAGGGOAACA)AKKOGACAOTOAIJACARG



4800 TTGACCAAAATGIGATTTCTAL
IFOCATATTATH,akTTATCOTGTACAGAATOTCCCTTGITTAAAGTAAAAATTI
CEREREHCPLATGTTATATTG PCT/GB2005/002601
AACTGGTMACACTMAGATGAAGAGTATAATACTITAATAGGACATG=2AA
AGGGAACAAATTTCAO717TAAAGGTQEGGAAGTTACAATATAAC 108
5000 TATAAAGO58AAGGATATATATTTAAGTTAAGGGGCATTACAT CAGE
JANTON TAAC ATATIT TAGC CAAAAAGAAAATTPTTACAATG TOQ
CATTTAT‘?‘K?’/@% 314 E&ﬁ%"‘%{ﬁ{ﬂﬁ?"d’&r&gﬁg %:%}b“f’ﬂﬁﬁ“s one or
G T AGEGLSIoRTWGN ATRThOTAIEALLATEACEQITN G| BAhA ABAAT Go. 5, or
;Igg‘iﬁb% &&Jﬁ%&%ﬁgéﬁnore regions which are heterologous between SEQ ID No. 3

CCOPERIANRACCAACOTTCCCIGOAAACACAGTACATTTCATTTTAAA
ATOTTCLAN2GTGGAATCAATGGATTOCPAAPPOTCAACCAAGTAATATA
OGOATCTCAATTOGTTGCAAGGGACCITTUTGTCATOTAAAGTAAAATTIT
5ACAAGT|?%{E$A"(EE6FTAAG‘1“? L AphREEipe 1 RAMARINF acpeengiaargeraph 4
5206r GGAATTACTAGTTAL30" CC TGAA3 AC GGT C CATCT
CGGTAAGC G C GTO GCAAGAAC GTO AA G IGAAACIT GC CATAG
AGAIl C CACACATCCT CC TrAATGAT C AATCGG 1,1VG GGAC C 'MCC
AGO TA CABERINGC AAETO cousitng ergelsiracidrapdqing to Paragraph 2, 3,
CAGTETACTTTGAA CGCTATC TCTTGG T GTOTAGGA

5300 CCCCAGOATCATCTGATTTCC
,..CCTTCATCTGTCGOGCAGOGAAGCAOACIUTCACACANTOMACINICM

CACACT Patgképh @A T REALA Céehprising a nucleic acid according to Paragraph 2,
1 OGngGT CF@?TAGA&T 3 Q%ﬁ OOGAANTAGACACCCCGTCCOTTC
GTCTEACAE TEIETRREAT COTOTGAGGGACTOTAAATT17GC
5400
AAACACE%Z%%%ATQEQ%&S (GEL ARG MEW@%MQB&J LLGTC
TCAAGANTGGAGOTOGITTCCCAPAAGGGCTTCCTAAAAGTGCCACACT
G according to Paragraph 2, 3 or 6, or a vector according to Paragraph 7.
INTOTGACATGOTTAGACTCCGOTOGGGACTAAGITTTGAAGAGATICAG
AGTINIT CCICCHAFOCAAEAGGG_YINT CCGAAGGLATTPTCACGGTOTGAC
5500 aragraph 10." A transgenic non-human animal according to Paragraph 9 which
TAGRTRCRCTCAAACTGOGCAAITCAAGGAACCCAAGCMTGAGCGGCTG
GCNTGTTTAGCTTTCACTGATGTGCCOTCONTCOGTOCATCGT8CCOCC

7
ISaTcoAGEFEreT i clectariamtdcrorris GdrreerhThE PCATT GA

CCea b INRIELBMDA G iniARAL 2 i e EMaRUA G MG HaC

GG% .

5608 BO B R R AGMIG TAOATGATAS;
ILAACTTOCPACATGAGAGAATGAOOPATATAOCTCT]7AAACAPTGNTAMC
AT7JTACCOMT . . .

O C GO PR s 1 TP e TR R s SR ing A9 RagEep ey
PCPTHET cmatrtiof eaifdzm Remerpad WIS ANARPIGTS TTATEQRC TTAT
205705960iﬁca11 with a G protein coupled receptor.
ATOCAGACGGTCCAGGAATAATAGCTACCACITCTTGGGAAATGTGACTCA
TAATCTGC SPAGATCTAGGOATCAAAAGACTAACAGCAATOTCTGAAGA
TACGTOPGEAGEA QETIADT ATHBAEG CHRHOAG AGTIRINGART GAGT
ATTA%%C(()BI;H(%%’%PA%@T iTAGeIﬁIC&S%A‘E&%}CGTTACAG@%TICTe
5800 KR CBNRACA KX IR ER XN LRPEHA CORR A EL ¢
TA®D Fxprewea SRR @itraandidrrGanaan@iend dete@n@ing whether the level
CT@ch?El'iE Qi Ot ELTTiE rhibbdGsla (GRS Ll F&dtlcaR@TT OTT
GGTTTC GGATC GO AAT C TOTAT GTT2GAAGAACG TO
OGGGTCCGACATTCCCTGTC TTC TA C TAA
5900
TGAVITTCAGATCAAGTCTICTOCTCCTACTTGAINGTAATTTCATACTATT
TTCITCATCATTTTAACTCCTACTATTACATATGAAGTATTCAATAAG
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6600
ARRC R ABOCTOTACTETT/WATETTAAATTAGGETCTG TERERERERE!
GTAGTGATTGOTGEIVECTATTEGGACTECACMGCGTACACATTAACAG

TGTGTGATGGGACATGAGAATGTAGAATTTAATCCAAGACAGTGGCGCC
ACATCACTAACCACGAACGATAAA2CTGAAGTGTTCCCATCTCTAATTCIC

6700 identifyi d capable of lowering th
GACTITAT KA R AN A B R A A A AR AR A A CCAMAC AACAAC le 0
CAASREEHOT b e Tadio PP Trazeh AT PA AKX SRR AR

ETGARATATERT OFRTGNGEA T CAtANerE EohpUubd & M EEiRiRE WhEH T Tdwel

00 e3€Tc AMP (CANIP) i th el 1 o were 0.4 et of il SSdting

TECGCTGAATGACTEAAATAGTAACTTIETTTETACAACAAGTAGTTATCT

OCCAATCCAC ILOCCTETCT :

A OCCARTARER G AP A A AR R e e
CERBPREGHGFFOETOCTAN eamus pgeaesting 2 GHRBSE pohpepideryith 2
gg‘(l)z(c)gndidate compound and determining whether the candidate compound binds to the
GTEPRAT P IPIRES TTEGTCCATGTTIATGTGTAATAGCTGATGETEGGGA
CAATCAAOADEACIEGGATGEAGGGETT2AAOAAGEETGAGEGETGCCE

CACATTACEEA%A@AgACACO:G gAﬁﬁnga'%Cﬁgéﬁggé&ggﬁgm%ﬁﬁGZCZ
TETTAGT ACCETR CO&ARCTTOTTCACACTCGCCACCO
16 MeLRIE CMEGENKSERYV V> MUSOPRE6 Oxen) <5 armR>7 Uri 7000
CAGGOACAOTOGGATGACACAGEIECIETTECCOOTTETCEATACTOTGG
ECTTECTGGCAGGCATCCTGCTOAACACC,OTGGCCETIET?OG ETT(%GI
E Paragraph 17. A compound capable of binding spectfically to a po ypeptide
GT Lkt ¥afar AT ©IGTCOACGTCAAGOGCCTACAGATATEAVAC
CAGAAGGACOGTEEGTAGGACGACTTGTGGEACCOGCAGACECACAAG
EAG DTRMT DLL FPVL V TV V P 1<A0/1 LNTV AL NVE V> 141)5GPR86
EXON 2 Paragraph 18. Use of a polypeptide accordingg®gragraph 1, 4 or 5, or part
VAC TC%@“@%&?A@E%&%FEME %ﬁg%@@ in a method for producing
ECEPABAAEACTOTGGEGGOAGACT TGATAATCECACTEATECTGCETTT
1IEAAMNITISEPTCC MET
GTGTAGGEGTOOTTAAGETGOAAATACCAGATGOAGPTCPTGIOACIICO
A a1, AR astbody aapasts ot biaciny S EATAMACYMAGERET
according to Paragraph 1, 4 or 5, or part thereof or a polypeptide encoded by a

nucleotide according to Paragraph 2, 3 or 6, or part thereof.

Paragraph 20. A pharmaceutical composition comprising any one or more of

20  the following: a polypeptide according to Paragraph 1, 4 or 5, or part thereof; a nucleic
acid according to Paragraph 2, 3 or 6, or part thereof; a vector according to Paragraph
7; a cell according to Paragraph 8; a compound according to Paragraph 16 or 17; and

an antibody according to Paragraph 19, together with a pharmaceutically acceptable

carrier or diluent.



IECES PP IV VI, KNT L VAUL INALN F P FK IL S IC MI)5021186 EDSON
2 7200
cREeAMEMNrIccccePccCcAGCTCCGAGCATHOPCTCCAREF RIS WD
GCPCfICTAPGAOOOOAPCPATGTO03PAPCAPGAPOCTO000CPCAP
GTGEGGAACGCGCGACOGTOGAGGBMCCTAAACACACCAGAGGAGGO
ACCAGAAGATACTOTGCTACATACACCCATACTACTACCACCCGGAGTA

NL AP WQLEGF VEII TkS SVV F1? ECM V VG IMMEGL MOS GERiS% EX
ON 2 aragraph Z1. A vaccine composition comp}'jﬂag any one or more of the

2 GEHIPFIELARBHTOOTOMBADEARSANCCOG FRE AGICHAAACOTERICT

CA : I ,
I B MRS O SIS

vAACeTObaeerTdits ApRarngraphrss 2 eompevedepds o vreerhAAGETA

SAA @ dattodyde bafirig AP AabriPRIOL K 1 IMP F B K TF VKK P AP AKTVS
IS VIXS La -MUSOPRB6 ZION 2 7900
ATGETOTTCATCEOCCTCOCAAACATGATCTIENCAACGAGGCAAOGOC

ATCATCOaiS#HhA CAAGIEGEAKECHRTIRAECACTEQUIRY ©RHBTEET CG

T comprising any one or more of the following: a %o%e_elptide according to Paragraph 1
TACARCAAGTAGAGGEACGG TVIETAGTA ICIECCTVERTTESB0 T
AOTAGGE Rerieerept) Aoyolrcpaid esmdipT o Paagz@is s A ACTC R hEA 2

;’g&%&@ﬂ%%ﬂ;ﬁi@?%%ﬁﬁﬁ £ efibabctipdinig 1o Para¥rafils, SRApbIn&EXON 2

100 0RITHREAPREERBENA P A G ARE B SRR G ARG IR Er e PPPA

fICPOAPGCTPCFGS | COAPOOOOTOADrACCWAAGGPOTACAACPC

AATANGACTRE AN NEV R B B B TR U

AATAAG ARCAEWART RCEO TR T AR TEC I YR AR E IvAG
associated with enhanced activity of GPR86, which method comprises administering

to the patient an antagonist of GPR86.

Paragraph 24. A method of treating a patient suffering from a disease
15  associated with reduced activity of GPR86, which method comprises administering to

the patient an agonist of GPR86.

Paragraph 25. A method according to Paragraph 23 or 24, in which the GPR86
comprises a polypeptide having the sequence shown in SEQ ID NO: 3 or SEQ ID NO:
5.

20 Paragraph 26. A method for treating and/or preventing a disease in a patient,
which comprises the step of administering any one or more of the following to the
patient: a polypeptide according to Paragraph 1, 4 or 5, or part thereof; a nucleic acid
according to Paragraph 2, 3 or 6, or part thereof; a vector according to Paragraph 7; a
cell according to Paragraph 8; a compound according to Paragraph 16 or 17; an

25  antibody according to Paragraph 19; a pharmaceutical composition according to

Paragraph 20; and a vaccine according to Paragraph 20.
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7%2006/003422 PCT/GB2005/002601
CTATAGGAOOPITAGGAGTAAGGACAGCAGGCACAAMGCCMGAGGTCA
AMTATTTATOOTCATGGCTGROTTCT¥IOTCTGCTETOCCCCACTOCAT
GATATECTECAAAIATCATECCOMCGTCCGT"TMOCCOACCTCCACM'CC

ATAAATA%&%}M%%%&%%@%@%@? fﬁi%%(?%‘gl%ﬁ g&%%ﬁﬁ 4
YRKERSKIDSAHKALEVKVHVMAVFF A > MU§ 6 MO >heir
770@r 5, or part thereof; a nucleic acid according to Paragraph 2, 3 or 6, or part thereof; a

TOTRMAGANINE o ARAEATR 7] Abel Gebbrtind\fo PAaEA BANGAGOLRACTO
TAGGIVAGAAAACCAMTMTTATIG TAAA%QFACCAACTOTWPTQM

AAABKEIRE T RaFREFSRIAOT S/A AFAOT 850

HETNIRT FETERE TO AR

J C Gt OT TN 6 HEGCARATRACGAITTHYITECE TEGAGANAAMACC
FERIPVT3SOTTNITECKLEN Q LFIAKSATLF NUSGPRBS XON 2 >3 “ant,
>3"arm 71300
CAACAACTaERT 2N e NG ACTEDHT ARTANA GrPRASTEPR TATO G AABAA

CM bR GG

1236,

M s AMAGC
GTTOTTGATTGTAAACATAC?TOGG GAMMTATGTATTAAAATACGTITCT
OC AP RAFEERE 6 oA AKeiEs o FARSHE Prreonecte RfesTdins to

ATTRiGEHR 1 B/0HLICKGE It bod ko tdn AR Pafezraphl B9 EiR 8 prépivaion of

1§ gg%Rp%%chutical composition for the treatment or prophylaxis of a disease.

AGGATCAMCGAAGACCACCACAGTAGTCAGACAGACAACATCACCCTA
?CCTGAC%%QI}%EQT&E&&&%@L@é&@ﬂéﬁﬁ%&%ﬁ&%@lﬁﬁ@CTA

TOC AN ROREe P e RGBS TCTGTMTAGTGOOATOO
CACINGTGACACAGGGEGTCCAATTAAMTGCOTACCCGAGTOCAGATA

15

20

25

Paragraph 30. A non-human transgenic animal according to Paragraph 29, in
which the alteration is selected from the group consisting of: a deletion of GPR86, a
mutation in GPR86 resulting in loss of function, introduction of an exogenous gene
having a nucleotide sequence with targeted or random mutations into GPR86,
introduction of an exogenous gene from another species into GPR86, and a

combination of any of these.

Paragraph 31. A non-human transgenic animal having a functionally disrupted
endogenous GPR86 gene, in which the transgenic animal comprises in its genome and

expresses a transgene encoding a heterologous GPR86 protein.

Paragraph 32. A nucleic acid construct for functionally disrupting a GPR86
gene in a host cell, the nucleic acid construct comprising: (a) a non-homologous
replacement portion; (b) a first homology region located upstream of the non-
homologous replacement portion, the first homology region having a nucleotide
sequence with substantial identity to a first GPR86 gene sequence; and (c) a second

homology region located downstream of the non-homologous replacement portion, the



GSSEDHESSOTENITL At> 0405001086 MON 8000
TTATGOSOINGGACAAAAMTCATTTATGINGAGACCTCATTTAANCATTAC
ABBARARKAGCAGGGSAACAAMAGETCCMACATEITATTATEE FR2005/002601
ASTACCTACOCTAAAGTTOSCTAGTAAATACACOMINGAGTAAATTCGTA
ATOTCCTITTITCTECCOIMNTCAAGOGATETAAAATAATAGGAT XON 2
8100

GTQININ M%MCATTQTMCCATTTT@ACCACAT%G%CGTATTTA MCA

GORT RN AT AR OB AT A AR CHRA T ERapalidap o a
CAGHPACGHR $9@ T Ao THCG T Aon A CRISK ZAT SIMEAEAAATRDSARTO

ST%@IM Gl M%TMT%%I% %AOQ%W BLEHAC AR GBS

ACEFRBREEAG GGCATTCATGTACTATGGAAMMTTAATGOGAMCAGGITT
GCCTGAAAAATCOTCCMCTAGVEACCACCCCACCATCTCTTCACAC

TGOAAAAGTOC TANCTACATCATACOI .
%AATTA(%B%‘FR%) @1 &KR@E&A&‘F%‘F?&@KE@@%WW&MW%GT
MTAGAB AR TTDE MON &1l according to Paragraph 8 under conditions in @360 a

AT%&I&%@Q@%@&%M%%@%?@Q%GM}Z ERGCTTCAGAATMTGACA

TGAACAGAPACCAACCAACT ATCCAGMCCTGTOTGGAA
TATATAAGGGATTTTOTGOTCCOACCGAAAATAMMAAGTCTTACGACTG

TG SACAQE&@I&E&TQ%EM@&E@%E@H&T&%J@%@&Q&Q&@&%@
EX

) .8400 . )
o O R R R P SRR ARSI RPRSRRE R Aol
10 T GEEErAd ARG CAdite GGisH 1S kAR ATIE MIEMCWE@M&T@%

1 sad st Rt bt M ilate Gl P OAC T

IPOTETCACCCAACCAGTTTTATT CCGTAGAGTETTCTAAAGGAG
GAAMTTCACGT MON 2 111 EXON 2 8600

ACTCACGARAARGE T GMEdd %@&ﬁ%ﬁg g@@&@lﬁ%&E@g&E@cﬁ%&&%ﬂE@
CITATTITCCCTCACTGTTTATCTATAAATTAGOTTCCTTOCTACACACTG
T erﬁ%])dﬁgzap 1, 4 or 5 in a sample, the method comprising contacting the sample with

8706h antibody according to Paragraph 19 and monitoring said sample for the presence of
1 5TCX¥}ATQTT A TGOPMVATTOTTAOCCACATI,CCCAAAAACAGGGITCGT

AAA APACADCAAAATCACACATITSVArANNATAAATGGGGTAAGG

AGAATATAATTGACGAAAGTAAOAATCOGTMWAGO07177970TCCCAAGCA

TTIMTC A AGHOTRT A ORI ERTT SACRASAT TGN R4 by or

associated with increased, decreased or otherwise abnormal expression of GPR86, the
method comprising the steps of: (a) detecting the level or pattern of expression of
GPR&6 in an animal suffering or suspected to be suffering from such a disease; and (b)

20 comparing the level or pattern of expression with that of a normal animal.

Paragraph 37. A kit according to Paragraph 22, a method according to any of
Paragraphs 23 to 26, an agent according to Paragraph 27, a use according to Paragraph
28, or a method according to Paragraph 36, in which the disease is associated with
inflammatory disorders, preferably selected from the group consisting of:
25  inflammatory diseases (e.g. theumatoid arthritis, multiple sclerosis, Guillain-Barre
syndrome, Crohn’s disease, ulcerative colitis, psoriasis, graft versus host disease,

systemic lupus, erythematosus or insulin-dependent diabetes mellitus), autoimmune



8800
ATATCCTAGAOGGGATGITTGITGTACACTATCCTIAGTGCATOTGAGCAA
GRS TGGCCTGOOATTAOTAATATTCATGTOGGAACIABH RYRe01
TATAGOATCTGCCCTACMACAACATGTGATAGGAATCACGTACACTCGT
TCCCCTACCAACCGOACCGMATCATYATAAGTACACCCTICTAAAAAGT
EKON 2 a 8900 AAOCCTOATTC fT

ATTWGGCCTATGCTACTTCCCTIGO ITA: . A
AT R Tt R E SR ity e HRAOAALIEA
TT GG BARORAAAmigDRD CCaepating G couedesmetitis: AL XesHIRSS,
éC E%AON zﬁgg%ﬁﬁoggﬁ%ﬁéﬁﬂ ey Ao ioh tserds GERMSHGACCP
AAPRCEsHteRErEpRT therp e iy Al et oy AR FEs T AdOnT ARIE T
CTOROTIGHATABLETAAGALCGEACABRAGSRAR GARALRTEITDTC

TTGTGCTOCTGAGAAGGOGATT.GOC -AC ACCG
AACRERER R R S AT AR o

EXObseBderithhepipdialysis, septic shock, leukopherisis, granulocyte transfusion,

910Qute or chronic inflammation of the lung caused by smoke inhalation, endometriosis,
TICCIVGAATCACTM OTAATOTTGACCTDPACAAACTCCATT(',EAATATOGC

ACBaRgtsdiesese CrTraRlatopag FeNT RESARBESAIIE RRCFE AR ERES
1AAGRAESsTE TAoW fad\pcsarded Ry A Y A GET AR ATIET A CC
©T A O B O AT R AGATETAT IR ANRRTABAC TR
TTTRAEITE OFteopP AT TABRGAABIUAA Agaseyperiodontal diseases, gout,
gJC't/%gg'rEéﬁﬁgé@%@ﬁge%é&@ﬁ%ﬁﬁ&%ﬁ@&gﬁfé@w&@e@r.lie@ﬁ&@é\ec
AAACATTCAAGGATAACTAATCACTGTGGGTTTCAACGACAGGOAATGA
GGG GAATGGACGGGTTGGAGGAGGCTCAOGAGGTCGGGTCA
GTGA EXON 2 <31pr8>polyA 930D
TOCTCATCTGTGTGACATCATTCCTCATCPACTBATCGAATTGAITTAGOA
1TAAEMGIT A AATAZAE ACPROT Earkk Dt MonscA CorF e tioma{(eDRAA Gene
AG GTAG?@F%}‘ACTGTAGTAAGGAGTAGATGAATAGCTTAACTAAATC
cTATPRNRECA TATACGTGACACCPITAATTATTTAAAACGATTTTGVIT
EXON 2 112 CLAIMS 1.An in vitro method of identifying a candidate

molecule fo fleciteaManL: REEPY s W alerintienfimaiPAbEbReIhethg a
comprising: 5exposing, a candidate, molecule to a GPR86.polypeptide
comEﬁ?’éﬂ?@“ﬂ‘?éya?ﬁl?ﬁ]r?%Bfﬂ%e%ﬁ'é’ﬁ%?%’ﬂcﬁﬁﬁcfhog ﬁf?@é@y %%“gns"éqﬁegh%keb
ideniieabidcédansisatsenil&EGIND N Oxipusheestiictia simaidheced R oiethed

ot a prgtein and i t ' ; ' indi '
o A B A G R e OSSR MG b s o

bindsite G PeEES. Ehiscantippreyidadrulisien dlatking sparanss B nataRig Fhsble

pain e design of homologous arms to clone into the targeting vector.

The murine GPR86 gene has 1 coding exon, The targeting strategy is designed
to remove the majority of the coding sequence, including the entirety of the
25  transmembrane domains. A 3.9kb 5’ homologous arm and a 1.2kb 3* homologous arm
flanking the region to be deleted are amplified by PCR and the fragments are cloned
into the targeting vector. The 5° end of each oligonucleotide primer used to amplify the

arms is synthesised to contain a different recognition site for a rare-cutting restriction



2.An in vitro method of identifying a molecule suitable for the treatment,
progh laxis or alleviation of pain, the method comprising: contactiré?aga a
N %??gfﬁﬁ a GPR86 receptor polypeptide comprising thel S Herg'2e01
sequence shown in SEQ ID NO:7 or a sequence identical to at least 98% 15
of SEQ ID NO:7 coupled with G-protein @ with (b) a candidate compound,
wherein the candidate molecule is not a protein and is not an antibody; and
determining cyclic AMP. (CAMP) level.in said cell, wherejn when sajd level is
U ORI RO RS 7 CLAG S LA TR AL A e
a mdleetttes theitedeledoitithet vast EGPREW pivyfakisroarelleyighahas figaihin the
203. An in vi od.nf i ifyi ' for th t
oroB e R e
cell dsefims(fy o elibedpratips yeséqstiseds inalydsia dheelayam seaieiefion
Sequrncs shownii vl 2) NO:7 or a sequence identical to at least 98% of
SEQ ID NO:7 coupled with Gam with (b) a candidate compound, wherein the
25candidate molecule is not a protein and it not an antibody; and
determining kddiiel tddiecatal prievelitn (Sedehael; anhR jen 3 tennEichiene), is
lowered as a result of sajd co ' the candidate, ¢o d is identified .,
o B T (8 DR A S IR RS
4. Tersd depred pfivlet peits(FierEih ik @P R oy Be pridandmprisgwithE58o

amioRpishABAURIGE:BRML REERNONA oxionth e AR 72

wherein the GPR86 ggl¥peptide comEnses the amino acid sequences shown
18

10n seaeh s és: #llom Southeg analypivethtit Bresisid oswenigriselaid Ryisiegiarected
polygiepiisle mompisasPRgpinREaLi Geffuantieatontidn R&Ey WXiietdation
7. T emr/nethoxildgtf c‘lea'mt 1rgurth?er C rising: tesrglncg inﬁ/eitrg %%Igneger%'{nqet{]at
the CERAIGAtE 1S 2R an efgozr?'ig?o 86758 The fhethod of claim 7 whersin
the BCRngtbarmprieespecificpninertimghiacaseclscdMip indgsyCPRE6 setasping
POIYRSREAS CATWHRINE IS SHINASACIh SREARE T ARV AT EELIDNC 7 2
sequence identical to at least 98% of SEQ ID NO:7 coupled with G-protein G

13vithPPBSeRes AdprERI SeRioRisHim b2 2 MREPadIRd Ailpa @ARmPSRERiEE to
in said velhdvieievenhgTRaiB IMRL R hQhaisask ases6sTHiohepithReBEAGING,

the ggggﬂqv%hefrco?n O%Pa?el Bﬁjfg %g}g Cci:e %\%here the desired genomic alteration has

occurred and allows the identification of correctly targeted cells from the background
of clones containing randomly integrated copies of the vector. The location of these

20  primers and the genomic structure of the regions of the GPR86 locus used in the
targeting strategy is shown in SEQ ID NO: 21.

Table 1. GPR86 Primer Sequences

musGPR86 5' prF TATACATATGTTCAGCAGTACCAACTC - SEQ ID NO. 8
musGPR86 5'pr R ACACCAGTGTATAGATAGCAAGAAGTC - SEQ ID NO. 9
musGPR86 5' arm F  ccegtegacATGCTTTCTTTTATGACAAAATCCTTG —~ SEQ ID NO. 10
musGPR86 5' arm R aaageggecGeGAACAGCAGCTGTGTCATCCGAGTG — SEQ ID NO. 11
musGPR86 3' arm F  aaaggegegccAGGCAAGAACAGCAGGATCAAGCGAAG - SEQIDNO. 12
musGPR86 3' arm R aaacaatt GTGGCTTCTGAGGCTATGGAAAGAGAG ~ SEQ ID NO. 13
musGPR86 3'prF ATATGGCACATTTGGTCCGCACTGCAC - SEQ ID NO. 14
musGPR86 3'prR  GATGAGGAATGATGTCACACAGATGAG - SEQ ID NO. 15
musGPR86 3'scr AAGGTCAAGATTAGCAAGTGATTCCAG - SEQ ID NO. 16
musGPR86 hetF ATACCATACACTTACAGTCAAACCACC—-SEQIDNO. 17
musGPR86 hetR GGTCTTCGCTTGATCCTGCTGTTCTTG - SEQ ID NO. 18

Asc236 TTGGCTACCCGTGATATTGCTGAAGAG ~ SEQ ID NO. 19



molecule suitable for the treatment, prophylaxis, or alleviation of pain. 9.The
method of claim 7 wherein the testing comprises: contacting (a) a cell
c&Yﬁ’pzr?gfﬁoﬂs’ézéPRSG receptor polypeptide comprising the amrr%'gféTaOOS/ 002601
sequence shown in SEQ ID NO:7 or a sequence identical to at least 98% 15
of SEQ_ ID NO:7 coupled with Gam withqb) the candidate compound; and
determining intracellular calcium level in said cell, wherein when said level is

lowered as a result of said contacti Eja i und is identified
A . S EARdIale £ IS iaentifie
as &¥decule suitable for the trea mgent, prophylaxﬁ%, §r8qa eviation of pain.

WO 2006/003422PC T 2005/002601, P020634GBR.ST25 SE

LISTING Jivf@g%%af ?i‘i%tﬁ%‘é iﬁﬁ%ﬁ?é%“ﬂ?ﬁ’ﬁ?&%% g%&ﬁgi%%

P0204534/6 BRetifp0re BB 04ird788Iovkias The TERIR 6 TeibrtbIg=delgod soepiaced

<151>.2005-05-19 <150> 0 -05- .

LSRR R AR 5o
(a frame independent lacZ gene) upstream of a selection cassette composed of a

5  promoted neomycin phosphotransferase (neo) gene arranged in the same orientation as

the GPR86 gene.

Once the 5’ and 3’ homology arms have been cloned into the targeting vector
TKS5IBLMNL (see Figure 2), a large highly pure DNA preparation is made using
standard molecular biology techniques. 20 ug of the freshly prepared endotoxin-free

10  DNA is restricted with another rare-cutting restriction enzyme Swal, present at a
unique site in the vector backbone between the ampicillin resistance gene and the
bacterial origin of replication. The linearized DNA is then precipitated and

resuspended in 100 pl of Phosphate Buffered Saline, ready for electroporation.

24 hours following electroporation the transfected cells are cultured for 9 days

15  in medium containing 200ug/ml neomycin. Clones are picked into 96 well plates,
replicated and expanded before being screened by PCR (using primers 3'scr and
Asc236, as described above) to identify clones in which homologous recombination
has occurred between the endogenous GPR86 gene and the targeting construct.
Positive clones can be identified at a rate of 1 to 5%. These clones are expanded to

20  allow replicas to be frozen and sufficient high quality DNA to be prepared for
Southern blot confirmation of the targeting event using the external 5* and 3’ probes
prepared as described above, all using standard procedures (Russ et al, Nature 2000
Mar 2;404(6773):95-99). When Southern blots of DNA digested with diagnostic
restriction enzymes are hybridized with an external probe, homologously targeted ES

25  cell clones are verified by the presence of a mutant band as well an unaltered wild-type
band. For instance, using the 5' probe, HindIII digested genomic DNA will give a
14.9kb wild-type band and a 12.0kb targeted band; and with the 3' probe, HinDIII cut
DNA will give a 14.9kb wild-type band and an 7.0kb targeted band.



<170> Patentln version 3.3 <210> 1 <211> 2766 <212> DNA <213> Homo
sapiens <400> 1 tcatttgtag gctgaactaa 60 cccaaaggtg acactggqc_aa

120
g %@8@8%3525agacactc 180 tttcttgacc ggcatcctge 240 ctcctce & 885?82{98?601
300 catgcttcct ttcaaaatcc 360 tgactgccgce caatgaacac ggatagtaca tgaatacttt

acctcaaaaa tctctgactc cataagaaga cacagjgatg gctggtattc ggctctgtgg
cactttggtg acacctggca cagagagaac caaggcttca ccagccctct gtgtttgttc

gccgacttga ccctggcagce
xample 2. Transgenic GPR86 Knock-Out Mouse: Generation of GPR86

Deficient Mice

C57BL/6 female and male mice are mated and blastocysts are isolated at 3.5
days of gestation. 10-12 cells from a chosen clone are injected per blastocyst and 7-8
5  blastocysts are implanted in the uterus of a pseudopregnant F1 female. A litter of
chimeric pups are born containing several high level (up to 100%) agouti males (the
agouti coat colour indicates the contribution of cells descended from the targeted
clone). These male chimeras are mated with female MF1 and 129 mice, and germline
transmission is determined by the agouti coat colour and by PCR genotyping

10  respectively.

PCR Genotyping is carried out on lysed tail clips, using the primers hetF and
hetR with a third, vector specific primer (Asc350). This multiplex PCR allows
amplification from the wild-type locus (if present) from primers hetF and hetR giving
a 207bp band. The site for hetF is deleted in the knockout mice, so this amplification

15  will fail from a targeted allele. However, the Asc350 primer will amplify a 380 bp
band from the targeted locus, in combination with the hetR primer which anneals to a
region just inside the 3’ arm. Therefore, this multiplex PCR reveals the genotype of the
litters as follows: wild-type samples exhibit a single 207 bp band; heterozygous DNA
samples yield two bands at 207 bp and 380bp; and the homozygous samples will show

20  only the target specific 380 bp band.

Example 3. Biological Data: Gene expression patterns RT-PCR

Using RT-PCR, expression of the gene is shown in the liver and leukocytes

(Figure 3).
Example 4. Biological Data: Expression of GPR86 by RT-PCR

25 Expression of GPR86 mRNA was examined using RT-PCR using cDNA

libraries from both human and mouse. For human sequences the primers



tgagtatcct acagatctga acacagtggt acatccccag taatgacact tcagagcttt Page 1
WO 2006/003422PCT/GB2005/002601 tgt gt gtcgt 420 agggctcata 480 a a a
adaa Y/ %Oéfﬁzétccctgcca 600 tgcttcctt a 660 gtttattttc 720 agt Y 83?0?5/(902601

aggcaaagta 840 cagagttcca 900 a ctgtttatt 960 ctt aatatac 1020 a aaga cca
ca 1080 ctgacaactg 1140 95

Forward 5’-GGTGTTTGTTCACATCCCCAGC-3’
Reverse 5-TGGTGTTGCTTCCTTGTTGCTC-3’
can be used to give a product of 364bp.

The conditions for the reaction are as follows:

5 85°C Hot start
94°C 15 seconds
60°C 30 seconds for 40 cycles
72°C 60 seconds
4°C Hold
10 Products are separated on a Tris acetate EDTA agarose gel containing ethidium

bromide and were viewed using a UV light source.

Expression in human derived tissues (Figure 7) and cells was found in bone
marrow, thymus, lymph node, osteoblasts and chondrocytes. It was also found in the
human derived cell lines Jurkat CD4+ and Myla CD8+, both derived from T-cells.

15 Low levels of expression was seen in Colo720, derived from lymphocytes, and THP1

cells which are derived from monocytes.

In mouse tissues (Figure 8) expression was found in spleen, salivary glands,
spinal cord, tongue, adipose, testis, heart, eyes, lung, kidney, thymus, stomach and
small intestine, brain, liver and gall bladder, blood, bladder and adrenal gland.



a a atcaaatt 1200 t ggtgtacag 1260 ga a ccat tac 1320 tttt ctt cgg gcctttgaca
gtttttgcaa aatatgatct aaggggcct ¢ tggactgttt tcttatagaa tttgttgtcg t at a ct ca ca

gt &R0 H Hratt ct ta t g cat ca agec tacatagggt t a a cca agha & 54 2 gat A

ttaagagaat g 90206 tgat atttt a gattcctcaa a a a cggt ctc t gagca a caa
tggggctgaa ttat cctaat agtccaaaag tggct§iett gtcaaaccaa caactctctt gtaaaaaatt
aagaaaatca taacttctat aaaaagattg a ta a a a ttt a caa ca ggat a 34GBR.ST25

gagaceaty. galeRiGh R RSB AL AUARUATIER RollSiflLRARPEIAITELES 2
gga gaga ctttgtgtgt caataagact tttggcagca ca cagaaaag t?g%cagtcag ttattgatga

gaataphige hatccBRSS ia isnalirdgacamuptge)l g cior et hesy et Ate

ccatgial siah i Asddisahgeatishameaspsaadipittgctccat gactgtagac act
aacatttctaccat gta acCagacaacadga ctt cht a tct ctta cat g atctattca

ctggaggtca tcgtgctgt t atattt ttct t gt t cticat tgaaaaagtgacatatgccat
tgCamaniph 3aTgS WS éhaditity © DormalSthawianyBuio (AudgesiyFasting)
LRacgtage BRiRaldlon LGS riARARRORRR tatt et

A tail flick analgesia test is performed using a Tail-Flick Analgesia Meter. This
equipment provides an easy to use method to determine pain sensitivity accurately and
reproducibly in rodents (D’ Amour, F.E. and D.L. Smith, 1941, Expt. Clin. Pharmacol.,
16; 179-184). The instrument has a shutter-controlled lamp as a heat source. The lamp

10  is located below the animal to provide a less confining environment. Tail flick is
detected by the automatic detection circuitry, which leaves the user’s hands free to
handle the animal. The animal is restrained in a ventilated tube and its tail placed on a

sensing groove on top of the equipment.

Activation of an intense light beam to the tail through opening of the shutter
15  results in discomfort at some point when the animal will flick its tail out of the beam.
In the automatic mode a photo-detector detects the tail motion causing the clock to
stop and the shutter to close. The total time elapsed between the shutter opening and

the animal’s reaction is recorded.

Responses of mutant transgenic mice are compared with age and sex matched
20  wild-type mice. A single animal may be subjected to different heat seitings to ﬁroduce

an increase in tail temperature no greater than 55°C.

Knockout and wildtype control animals are tested on the tail flick apparatus.
There is a significant difference between the latency to withdraw the tail between the
knockout animals (6.88+ 0.26sec) compared to the wildtype controls (5.95+0.28).

25  Therefore, the knockout animals are less sensitive than wild type animals (Figure 4).
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Example 6. Tests for Sensitivity to External Stimuli and Pain (Analgesia Testing)
in GPR86 Knock-Out Mouse: Formalin Test

The formalin test measures the response to a noxious substances injected into a
hind paw. A volume of 20ul of a 5% formalin solution is injected through a fine gauge
5 needle subcutaneously into the dorsal surface of one hindpaw. Licking, shaking and
biting the hindpaw is quantitated as cumulative number of seconds engaged in the
behaviours. A rating scale is used: 1= the formalin injected paw rests lightly on the
floor bearing less weight; 2= the injected paw is elevated; 3= the injected paw is
licked, bitten or shaken.

10 Two phases of responses are seen in the formalin test. Phase 1 begins
immediately after injection and lasts about 10 mins, representing the acute burst of
activity from pain fibres. Phase two begins about 20 mins after injection and continues
for about one hour. This phase appears to represent responses to tissue damage,

including inflammatory hyperalgesia.

15 GPR86 mutants are tested in the formalin test and found to less responsive, as
measured by number of licks bites or shakes of the injected foot. The inflammatory
oedema of the foot in response to the injected formalin is also reduced in the KO mice

by 12% compared to wildtype oedema (Figure 5).

Example 7. Tests for Sensitivity to External Stimuli and Pain (Analgesia Testing)
20  in GPR86 Knock-Out Mouse: Von Frey Hair Test

A test for touch, which is used to measure pain thresholds, employs von Frey
hairs. These hairs are a set of very fine gauge calibrated wires. Withdrawal threshold
to mechanical stimulation is measured. The animal stands on an elevated platform in
which the surface is a wide gauge wire mesh. The Von Frey hair is inserted from

25  below, up through the holes in the mesh, to poke the undersurface of the hindpaw. At
threshold, the mouse responds by flicking its paw away from the hair, generally

followed by raising the paw, licking the paw, and or vocalisation. Mechanical



ggctttctga 2280 ttttttttta tatatcccta acact act gc aactcttgaa gagtctgagg
ccCttacaatt ccattattaa tgttaactat tggcacctac tcattaaaaa ccttttctag gacagacat

a a?gzt?{’féog%ggtaaca a ccttggt at aatgatggat P0206 atttcaag SRAL
ttttgtgccc gtccattget a actgaagtg acaaacagcc gccactttge tctttggaat tcagcaatgce
caaatacttc tt agct at at ccagattttc aatagaad®y tccatattgg tttttcttgc aagagtctac
34GBR.ST25 catttcactt ctccaaacac ctt a aatgta gaaaactgca ggtcagcaag

{ctttcacat,ttac tta tctect Clf cc a c tactgtttgq tcttgactgc ttggtatctc
e e T e A R R e R s e
gccayiffdreedoeieion tataamos thisgtgraceutosdyelaat cacaacccct

gtgtgtgata atccgctaaa ccataatacg tacatacaaa aaaggatggt gattcaaaaa
aaaaatacat gaaaa%act a tcttttccac gaa a gaa aa a gaaagé%gttg tcc{?gc};rta a
on

taccatagga SPR&AYtgnd Frileivng sontrel itrlsyyg iested amElentrenis ey (5 test

acctagagih gacganlTgaseciosthaialdniiacaBgaetachEReRS WA thdraw
%006(}%01?214»\/2 Etv(s;e-el-xé%xg Er?gcié% gagi(lgr}als (5.9£ 0.2sec) compared to the wildtype
controls (5.2+0.2, p=0.03, t test). Therefore, the knockout animals are less sensitive

than wild types (Figure 6).

Example 8. Tests for Sensitivity to External Stimuli and Pain (Analgesia Testing)
in GPR86 Knock-Out Mouse: Neuropathic pain

10 Neuropathic pain can be induced by tightly ligating the L5 spinal nerve of an
anaesthetised mouse (Kim and Chung 1992). After recovery development and
maintenance of neuropathic pain can be measured in terms of allodynia (perception of

pain to non-noxious stimuli) or hyperalgesia (increased response to noxious stimuli).

Allodynia is measured using von Frey filaments (as described in Example 7)
15  over a period of 4 weeks. Each hind paw is tested and the responses of the ipsilateral
(injury side) and contralateral (naive side) paw responses compared between knockout
and wildtype mice. Hyperlagesia can be tested with noxious heat, noxious cold and
noxious mechanical stimulation. In both these test the knockout mice are found to be

less sensitive than the wildtype controls.

20 Each of the applications and patents mentioned in this document, and each
document cited or referenced in each of the above applications and patents, including
during the prosecution of each of the applications and patents (“application cited
documents™) and any manufacturer’s instructions or catalogues for any products cited
or mentioned in each of the applications and patents and in any of the application cited

25  documents, are hereby incorporated herein by reference. Furthermore, all documents

cited in this text, and all documents cited or referenced in documents cited in this text,



ttaagctctg 2340 ttcttccatg 2400 acttatccat 2460 tactctgttt 2520 catctgtgaa
2580 caccatcacc 2640 acttatcaca 2700 tgtatatatc 2760 taaatgtgcc

2601
g&?cﬁ)gﬂ&gﬁ%ttgaact tggcaccaca accctatgtt tcaaacccaa ttgcf {gB2005/00
tgaaaggaga P0206 acgagctcca ccctagaact ttatactctt catgtatatt gtcatcactt
tcaccccctc attacttcct gattgtttca 99

and any manufacturer’s instructions or catalogues for any products cited or mentioned

in this text, are hereby incorporated herein by reference.

Various modifications and variations of the described methods and system of
the invention will be apparent to those skilled in the art without departing from the
5 scope and spirit of the invention. Although the invention has been described in

connection with specific preferred embodiments, it should be understood that the
invention as claimed should not be unduly limited to such specific embodiments and
that many modifications and additions thereto may be made within the scope of the
invention. Indeed, various modifications of the described modes for carrying out the

10 invention which are obvious to those skilled in molecular biology or related fields are
intended to be within the scope of the claims. Furthermore, various combinations of
the features of the following dependent claims can be made with the features of the

independent claims without departing from the scope of the present invention.



34GBR.ST25 acacgaccat tgcctacctt gtataaattt tcccecctggt ggtccatgaa
ctctﬁtatg%c acctttgta ttgtgcaatc cgtagggtga tctggcctta ctaactttca acacttggaa
atat2e Q‘?ﬁ%cacct tctactcttt aataaatgtt agcccacgtt cctectaget YIRAaty cea L
gactcttatc gccaatatcc atattattaa tagtaactga tgataaaata aagccc 2766 <210>
2 <211> 1065 <212> DNA <213> Homoiggpiens <400> 2 atgactgccg
ccataagaag 60 gcaatgaaca ccacagtgat 120 cggatagtac agctggtatt 180
ctgaatactt tggctctgtg 240

SEQUENCE LISTING

SEQIDNO: 1
SEQ ID NO: 1 shows the cDNA sequence of human GPR86

TCATTTGTAGGCTGAACTAATGACTGCCGCCATAAGAAGACAGAGAGAACTGAGTATCCTCCCAAAG
5 GTGACACTGGAAGCAATGAACACCACAGTGATGCAAGGCTTCAACAGATCTGAGCGGTGCCCCAGAG
ACACTCGGATAGTACAGCTGGTATTCCCAGCCCTCTA(EACAGTGGTTTTCTTGACCGGCATCCTGCTG
AATACTTTGGCTCTGTGGGTGTTTGTTCACATCCCCAGCTCCTCCACCTTCATCATCTACCTCAAAAAC
ACTTTGGTGGCCGACTTGATAATGACACTCATGCTTCCTTTCAAAATCCTCTCTGACTCACACCTGGCA
CCCTGGCAGCTCAGAGCTTTTGTGTGTCGTTTTTCTTCGGTGATATTTTATGAGACCATGTATGTGGGC
10 ATCGTGCTGTTAGGGCTCATAGCCTTTGACAGATTCCTCAAGATCATCAGACCTTTGAGAAATATTTTT
CTAAAAAAACCTGTTTTTGCAAAAACGGTCTCAATCTTCATCTGGTTCTTTTTGTTCTTCATCTCCCTGC
CAAATATGATCTTGAGCAACAAGGAAGCAACACCATCGTCTGTGAAAAAGTGTGCTTCCTTAAAGGG
GCCTCTGGGGCTGAAATGGCATCAAATGGTAAATAACATATGCCAGTTTATTTTCTGGACTGTTTTTAT
CCTAATGCTTGTGTTTITATGTGGTTATTGCAAAAAAAGTATATGATTCTTATAGAAAGTCCAAAAGTA
15 AGGACAGAAAAAACAACAAAAAGCTGGAAGGCAAAGTATTTGTTGTCGTGGCTGTCTTCTTTGTGTGT
TTTGCTCCATTTCATTTTGCCAGAGTTCCATATACTCACAGTCAAACCAACAATAAGACTGACTGTAG
ACTGCAAAATCAACTGTTTATTGCTAAAGAAACAACTCTCTTTTTGGCAGCAACTAACATTTGTATGG
ATCCCTTAATATACATATTCTTATGTAAAAAATTCACAGAAAAGCTACCATGTATGCAAGGGAGAAAG
ACCACAGCATCAAGCCAAGAAAATCATAGCAGTCAGACAGACAACATAACCTTAGGCTGACAACTGT
20 ACATAGGGTTAACTTCTATTTATTGATGAGACTTCCGTAGATAATGTGGAAATCAAATTTAACCAAGA
AAAAAAGATTGGAACAAATGCTCTCTTACATTITTATTATCCTGGTGTACAGAAAAGATTATATAAAAT
TTAAATCCACATAGATCTATTCATAAGCTGAATGAACCATTACTAAGAGAATGCAACAGGATACAAA
TGGCCACTAGAGGTCATTATTTCTTTCTTTCTTTTTTTTTTITTTTAATTTCAAGAGCATTTCACTTTAACA
TTTTGGAAAAGACTAAGGAGAAACGTATATCCCTACAAACCTCCCCTCCAAACACCTTCTCACATTCT
25 TTTCCACAATTCACATAACACTACTGCTTTTGTGCCCCTTAAATGTAGATATGTGCTGAAAGAAAAAA
AAAACGCCCAACTCTTGAAGTCCATTGCTGAAAACTGCAGCCAGGGGTTGAAAGGGATGCAGACTTG
AAGAGTCTGAGGAACTGAAGTGGGTCAGCAAGACCTCTGAAATCCTGGGTAAAGGATTTTCTCCTTAC
AATTACAAACAGCCTCTTTCACATTACAATAATATACCATAGGAGGCACAAGCACCATTATTAAGCCA
CTTTGCTTACACCTTAAGTGTGTACAATTCAAGTGTGAGAATGCTGTGTTAACTATTCTTTGGAATTCT
30 CCTTCTGTCCAGCAAATACTCTAATGATGGTTAAACATGGCACCTACTCAGCAATGCCTTCCTGGACC



tacctcaaaa acactttggt 300 acagagagaa ctgagtatcc gcaaggcttc aacagatctg

cccagtécctc tacacagtgg ggtgtttgtt cacatcccca ggccgacttg ataatgacac Pa

wep

e4
Y3 22PCTIGB2005/002601 P020634G8R.5T25 ?3(&5%’8?%%’6‘”

gtgatatttt 420 agattcctca 480 aaaacggtct 540 ttgagcaaca 600 ctggggctga 660
tttatcctaa 720 aagtccaaaa 780 gtggctgt¢0840 agtcaaacca 900

10

15

20

25

30

ACAACCCCTATCCCCCTGCCCCACCCTCCTCATTAAAAACAAATACTTCTACTGTTTGGGTGTGTGATA
GGGTTCTCAATGCAGATCTCCCTTTTCTAGTTAGCTATATTCTTGACTGCATCCGCTAAAAATGT"TAAA
GCTTC’ITGAGAGACAGACATGCCAGATT’I"TCTTGGTATCTCCCATAATACGACCTACAGTCCATGGTCT
ACAGATGTTTTAAATAGAATTGCTATTCTCGATACATACAAAGACGTAATTGCTGACCCACAATCAGT
AACATCCATATTGGGAGAT’I"I'ITCAAAGGATGGTGACCCTGC’I'I‘GTATTTATTTACC’TTGGTATT’TTTT
C'I'FGCATCCTTCTGTGATTCAAAAAAGTAAAATGTGGCT'I'TCTGAAATGATGGATAAGAGTCTACATC
T’TCTAGAAAAAATACATAAAGGAGTAGTTAAGCTCTGTAAATGTGCCACGAGCTCCAACACGACCAT
CGTAGGGTGAAGCCCACG’T'ITTCTTCCATGGCCTCAAAGGCCCTAGAACTTGCCTACCT’ITCTGGCC’I'I‘
ACCTCCTAGCTACTTATCCATCTCTTGAACTTTATACTCTTGTATAAAT’TTCTAACTTTCAGAAAATGC
CATACTCTGTI‘TTGGCACCACACATGTATATTTCCCCCTGGTACACTTGGAAGACTCTTATCCATCTGT
GAAACCCTATGTTGTCATCACTTGGTCCATGAAATATTACCTGGCCAATATCCCACCATCACCTCAAA
CCCAATCACCCCCTCCTCTGTATGCTGTCACACCTATATTATTAAAC’ITATCACATTGCA’I'I‘GTAATTA
CTTCCTGACC’I‘TTGTATCTACTCT’ITTAGTAACTGATGTATATATCTGAAAGGAGAGATTG’ITTCATTG
TGCAATCAATAAATGTTTGATAAAATAAAGCCC

SEQ ID NO: 2

SEQ ID NO: 2 shows an open reading frame derived from SEQ IDNO: 1

ATGACTGCCGCCATAAGAAGACAGAGAGAACTGAGTATCCTCCCAAAGGTGACACTGGAAGCAATG
AACACCACAGTGATGCAAGGCTTCAACAGATCTGAGCGGTGCCCCAGAGACACTC
GGATAGTACAGCTGGTATTCCCAGCCCTCTACACAGTGGTTTTCTTGACCGGCATC
CTGCTGAATACTTTGGCTCTGTGGGTGTTTGTTCACATCCCCAGCTCCTCCACCTTC
ATCATCTACCTCAAAAACACTTTGGTGGCCGACTTGATAATGACACTCATGCTTCC
TTTCAAAATCCTCTCTGACTCACACCTGGCACCCTGGCAGCTCAGAGCTTTTGTGT

GTCGTTTTTCTTCGGTGATATTTTATGAGACCATGTATGTGGGCATCGTGCTGTTAG
GGCTCATAGCCTTTGACAGATTCCTCAAGATCATCAGACCTTTGAGAAATATTTTT

CTAAAAAAACCTGTTTTTGCAAAAACGGTCTCAATCTTCATCTGGTTCTTTTTGTTC
TTCATCTCCCTGCCAAATATGATCTTGAGCAACAAGGAAGCAACACCATCGTCTGT
GAAAAAGTGTGCTTCCTTAAAGGGGCCTCTGGGGCTGAAATGGCATCAAATGGTA
AATAACATATGCCAGTTTATTTTCTGGACTGTTTTTATCCTAATGCTTGTGTTTTAT

GTGGTTATTGCAAAAAAAGTATATGATTCTTATAGAAAGTCCAAAAGTAAGGACA
GAAAAAACAACAAAAAGCTGGAAGGCAAAGTATTTGTTGTCGTGGCTGTCTTCTT

TGTGTGTTTTGCTCCATTTCATTTTGCCAGAGTTCCATATACTCACAGTCAAACCAA



10

15

acaactctct 960 tgtaaaaaat 1020 caagaaaatc 1065 cacacctggc atgagaccat

atcatca caatcttcat aggaagcaac aatggcatca tgcttgtgtt gtaa tctttgtgt
%1238 %gﬁftggcagc tcacagaaaa atagcagtca aaaaaacaac t &%2&05/(%%{%

tgactgtaga aactaacatt gctaccatgt gacagacaac aaaaagctgg tttcattttg
ctgdaaaatc tgtatggatc atgcaaggga ataadittag ttgtgtgtcg tagggctcat
taaaaaaacc tctecctgcc gtgcttectt agtttatttt aagtatatga aaggcaaagt ccagagttcc

aag 4
aaa#gfggjatc aaaggggCC; ngga %gét_t ticttata gm@%%%ggmﬂqﬂcﬁ o
cat&ieHd Bhkataee 28105 ﬂf;{ﬁ% é }-Fémo sapiens.

<4QQRA&RAQECS&CAGAAAAGCTACCATGTATGCAAGGGAGAAAGACCACAGCATCA
AGCCAAGAAAATCATAGCAGTCAGACAGACAACATAACCTTAGGCTGA

SEQ ID NO: 3
SEQ ID NO: 3 shows the amino acid sequence of human GPR&6

MTAAIRRQRELSILPKVTLEAMNTTVMQGFNRSERCPRDTRIVQLVFPALYTVVFLTGI
LLNTLALWVFVHIPSS STFIIYLKNTLVADLIMTLMLPFKILSDSHLAPWQLRAFVCRF S
SVIFYETMYVGIVLLGLIAFDRFLKIIRPLRNIFLKKPVFAKTVSIFIWFFLFFISLPNM]LS
NKEATPSSVKKCASLKGPLGLKW'HQMVNNICQFIFWTVF]LMLVFYVVIAKKVYD SY
RKSKSKDRKNNKKLEGKVFVVVAVFFVCFAPFHFARVPYTHSQTNNKTDCRLQNQLF
IAKETTLFLAATNICMDPLIYIFLCKKFTEKLPCMQGRKTTASSQENHS SQTDNITLG

SEQ ID NO: 4
SEQ ID NO: 4 shows the open reading frame of a cDNA for Mouse GPR86

A’I:GCTCGGGACAATCAACACCACTGGGATGCAGGGCTTCAACAAGTCTGAGCGGTGCCCCAGGGACA
CTCGGATGACACAGCTGCTGTTCCCGGTTCTCTATACTGTGGTCTTCCTGGCAGGCATCCTGCTGAACA
CCGTGGCCCTCTGGGTG'ITCGTCCACATCCCCAGCAATTCCACCTTTATCGTCTACCTCAAGAACACTC
TGGTGGCAGACTTGATAATGGCACTCATGCTGCCTTTCAAAATCCT'ITCCGACTCACACCTTGCGCCCT
GGCAGCTCCGAGGATTTGTGTGCACGCTCTCCTCCGTGGTCTTCTATGAGACGATGTATGTGGGTATC

20 ATGATGCTGGGCCTCATCGCTTTCGACAGGTTCCTCAAGATCATCATGCCGTTCAGGAAAACCTTTGT

25

CAAAAAGACGGCTTTCGCAAAAACAGTCTCCATTTCCGTCTGGTCCCTGATGTTCTTCATCTCCCTGCC
AAACATGATCTTGAACAAGGAGGCAACGCCATCATCCGTGAAGAAGTGTGCATCTTTGAAGAGTCCC
CTTGGGCTGTGGTGGCATCAGGTGGTCAGTCACACCTGCCAGTTCATTTTCTGGGCTGTG’ITTATTCTG
ATGCTTCTGTTTTATGCGGTGA’I"I‘ACCAAAAAGGTGTACAACTCCTATAGGAAGTTTAGGAGTAAGGA
CAGCAGGCACAAGCGGCTGGAGGTGAAGGTAT’ITATCGTCATGGCTGTCTTCTTTGTCTGC’ITTGCCC
CACTGCATTTTGTCAGAATACCATACACTTACAGTCAAACCACCAATAAGACTGACTGTAGGTTAGAA
AACCAGCTGTTTATTGCTAAAGAAGCAACTCTCTTTCTGGCAACAACTAACATTTGTATGGACCCCTT
AATATACATAATTTTATGCAAGAAGTTCACACAAAAGGTGCCATGTGTGAGATGGGGAAAGGCAAGA



WO 2006/003422PCT/GB2005/002601 9020634GBR.ST2S Met Thr Ala Ala

lle A%A%Gin Arg Gin Len Ser lle Lea Pro Lys 151015 Val ThCr I7eu Gir/I Ala})1
MEPALP AN Phr Val Met Gin Gly Phe Asn Arg 202530 Ser Gin AR/ ¥

Arg Asp Thr Arg lle Val Gin Leu Val Phe Pro 354045 Ala Len Tyr Thr Val Val
Phe Len Thr Gly lle Lea Lea Asn Thr Ler®$05560 Ala Len Trp Val Phe Val
His lle Pro Ser Ser Ser Thr Phe lle lle 65707580 Tyr Len Lys Asn Thr Lea Val

Ala ARG M EN RN LR BOR0R ﬁ%ﬁ’&%ﬁ%ﬁ&%@%ﬁ%&“p

Ser His Len Ala Pro Trp Gin Len Arg 100105 Arg Phe
Ser Ser Val lle Phe Tyr Gin Thr Met Tyr 115120125 Val Gly lle Val Leu Len

Gly $eQ ip ANl@:Rhe Asp Arg Phe Lea Lys
SEQ ID NO: 5 shows the amino acid sequence of Mouse GPR86

MLGTINTTGMQGFNKSERCPRDTRMTQLLFPVLYTVVFLAGILLNTVALWVFVHIPSN
5 STFIVYLKNTLVADLIMALMLPFKILSDSHLAPWQLRGFVCTLSSVVFYETMYVGIMM
LGLIAFDRFLKIIMPFRKTFVKKTAFAKTVSISVWSLMFFISLPNMILNKEATPSSVKKC
ASLKSPLGLWWHQVVSHTCQFIFWAVFILMLLFYAVITKKVYNSYRKFRSKDSRHKR
LEVKVFIVMAVFFVCFAPLHFVRIPYTYSQTTNKTDCRLENQLFIAKEATLFLATTNIC
MDPLIYIILCKKFTQKVPCVRWGKARTAGSSEDHHSSQTDNITLAZ

10 SEQIDNO:6
SEQ ID NO: 6 shows an alternative cDNA sequence of human GPR86

TATGTTTATTGGTAACAGGTGACACTGGAAGCAATGAACACCACAGTGATGCAAGGCT
TCAACAGATCTGAGCGGTGCCCCAGAGACACTCGGATAGTACAGCTGGTATTCCC
AGCCCTCTACACAGTGGTTTTCTTGACCGGCATCCTGCTGAATACTTTGGCTCTGT
15 GGGTGTTTGTTCACATCCCCAGCTCCTCCACCTTCATCATCTACCTCAAAAACACT
TTGGTGGCCGACTTGATAATGACACTCATGCTTCCTTTCAAAATCCTCTCTGACTC
ACACCTGGCACCCTGGCAGCTCAGAGCTTTTGTGTGTCGTTTTTCTTCGGTGATATT
TTATGAGACCATGTATGTGGGCATCGTGCTGTTAGGGCTCATAGCCTTTGACAGAT
TCCTCAAGATCATCAGACCTTTGAGAAATATTTTTCTAAAAAAACCTGTTTTTGCA
20 AAAACGGTCTCAATCTTCATCTGGTTCTTTTTGTTCTTCATCTCCCTGCCAAATATG
ATCTTGAGCAACAAGGAAGCAACACCATCGTCTGTGAAAAAGTGTGCTTCCTTAA
AGGGGCCTCTGGGGCTGAAATGGCATCAAATGGTAAATAACATATGCCAGTTTAT
TTTCTGGACTGTTTTTATCCTAATGCTTGTGTTTTATGTGGTTATTGCAAAAAAAGT
ATATGATTCTTATAGAAAGTCCAAAAGTAAGGACAGAAAAAACAACAAAAAGCT
25  GGAAGGCAAAGTATTTGTTGTCGTGGCTGTCTTCTTTGTGTGTTTTGCTCCATTTCA
TTTTGCCAGAGTTCCATATACTCACAGTCAAACCAACAATAAGACTGACTGTAGA
CTGCAAAATCAACTGTTTATTGCTAAAGAAACAACTCTCTTTTTGGCAGCAACTAA
CATTTGTATGGATCCCTTAATATACATATTCTTATGTAAAAAATTCACAGAAAAGC



130135140 lle lle Arg Pro Len Arg Asn lle Phe Len Lys Lys Pro Val Phe Ala
145150155160 Lys Thr Val Ser lle Phe lle Trp Phe Phe Lea Phe Phe lle Ser
LA Y8135 Pro Asn Met lle Len Ser Asn Lys Gin Ala ThriSPEBaPSEPAY|
Lys 180185190 Page 6 P020634GBR.ST25 Lys Cys Ala Ser Lea Lys Gly
Pro Leu Gly Leu Lys Trp His Gin Met 199200205 Val Asn Asn lle Cys Gin
Phe lle Phe Trp Thr Val Phe lle Leu Met 210215220 Lea Val Phe Tyr Val Val

1o ALY IS TR A50 SELTIO A ARG L SRR e
B T e e A O
TTATTGATGAGACTTCCGTAGATAATGTGGAAATCAAATTTAACCAAGAAAAAAA
GATTGGAACAAATGCTCTCTTACATTTTATTATCCTGGTGTACAGAAAAGATTATA
5  TAAAATTTAAATCCACATAGATCTATTCATAAGCTGAATGAACCATTACTAAGAG
AATGCAACAGGATACAAATGGCCACTAGAGGTCATTATTTCTTTCTTTCTTTITITTT
TTTTTTAATTTCAAGAGCATTTCACTTTAACATTTTGGAAAAGACTAAGGAGAAAC
GTATATCCCTACAAACCTCCCCTCCAAACACCTTCTCACATTCTTTTCCACAATTCA
CATAACACTACTGCTTTTGTGCCCCTTAAATGTAGATATGTGCTGAAAGAAAAAA
10 AAAACGCCCAACTCTTGAAGTCCATTGCTGAAAACTGCAGCCAGGGGTTGAAAGG
GATGCAGACTTGAAGAGTCTGAGGAACTGAAGTGGGTCAGCAAGACCTCTGAAAT
CCTGGGTAAAGGATTTTCTCCTTACAATTACAAACAGCCTCTTTCACATTACAATA
ATATACCATAGGAGGCACAAGCACCATTATTAAGCCACTTTGCTTACACCTTAAGT
GTGTACAATTCAAGTGTGAGAATGCTGTGTTAACTATTCTTTGGAATTCTCCTTCT
15 GTCCAGCAAATACTCTAATGATGGTTAAACATGGCACCTACTCAGCAATGCCTTCC
TGGACCACAACCCCTATCCCCCTGCCCCACCCTCCTCATTAAAAACAAATACTTCT
ACTGTTTGGGTGTGTGATAGGGTTCTCAATGCAGATCTCCCTTTTCTAGTTAGCTAT
ATTCTTGACTGCATCCGCTAAAAATGTTAAAGCTTCTTGAGAGACAGACATGCCA
GATTTTCTTGGTATCTCCCATAATACGACCTACAGTCCATGGTCTACAGATGTTTT
20 AAATAGAATTGCTATTCTCGATACATACAAAGACGTAATTGCTGACCCACAATCA
GTAACATCCATATTGGGAGATTTTTCAAAGGATGGTGACCCTGCTTGTATTITATTT
ACCTTGGTATTTITICTTGCATCCTTCTGTGATTCAAAAAAGTAAAATGTGGCTTTC
TGAAATGATGGATAAGAGTCTACATCTTCTAGAAAAAATACATAAAGGAGTAGTT
AAGCTCTGTAAATGTGCCACGAGCTCCAACACGACCATCGTAGGGTGAAGCCCAC
25  GTTTTCTTCCATGGCCTCAAAGGCCCTAGAACTTGCCTACCTTTCTGGCCTTACCTC
CTAGCTACTTATCCATCTCTTGAACTTTATACTCTTGTATAAATTTCTAACTTTCAG
AAAATGCCATACTCTGTTTTGGCACCACACATGTATATTTCCCCCTGGTACACTTG
GAAGACTCTTATCCATCTGTGAAACCCTATGTTGTCATCACTTGGTCCATGAAATA
TTACCTGGCCAATATCCCACCATCACCTCAAACCCAATCACCCCCTCCTCTGTATG
30 CTGTCACACCTATATTATTAAACTTATCACATTGCATTGTAATTACTTCCTGACCTT
TGTATCTACTCTTTTAGTAACTGATGTATATATCTGAAAGGAGAGATTGTTTCATT
GTGCAATCAATAAATGTTTGATAAAATAAAGCCC



Phe Ala Arg Val Pro Tyr Thr His Ser Gin Thr Asn Asn Lys Thr Asp
275280285 Cys Mg Lev Gin Asn Gin Leu Phe lle Ala Lys Glu Thr Thr Lea

PRE 28982560 Leu Ala Ala Thr Asn lle Cys Met Asp Pro Led’ﬁycr%oﬂg%%?gl

Leu 305310315320 Cys Lys Lys Phe Thr Glu Lys Leu Pro Cys Met Gin Gly
Arg Lys Thr 325330335 Thr Ala Ser Ser {gih Glu Asn His Ser Ser Gin Thr Asp
Asn lle Thr 340345350 Lea Gly <210> 4 <211> 1014 <212> DNA <213> Mac

mus(%gjﬁsé%a&%7 WO 2006/003422PCT/GB2005/002601
P02 X705

SEQ ID NO 7 shows the alternative amino acid sequence of human GPR86

MNTTVMQGFNRSERCPRDTRIVQLVFPALYTVVFLTGILLNTLALWVFVHIPSSSTFITY
LKNTLVADLIMTLMLPFKILSDSHLAPWQLRAFVCRFSSVIFYETMYVGIVLLGLIAFD
5  RFLKIIRPLRNIFLKKPVFAKTVSIFIWFFLFFISLPNMILSNKEATPSSVKKCASLKGPLG
LKWHQMVNNICQFIFWTVFILMLVFYVVIAKKVYDSYRK SK SKDRKNNKKLEGKVF
VVVAVFFVCFAPFHFARVPYTHSQTNNK TDCRLQNQLFIAKETTLFLAATNICMDPLI
YIFLCKKFTEKLPCMQGRKTTASSQENHSSQTDNITLG

SEQ ID NO: 8-20

10 SEQ ID NO: 8-20. shows the knockout plasmid primer sequences
TATACATATGTTCAGCAGTACCAACTC —SEQ ID NO. 8
ACACCAGTGTATAGATAGCAAGAAGTC - SEQ ID NO. 9
ccegtcgacATGCTTTCTTTTATGACAAAATCCTTG - SEQ ID NO. 10
aaageggccGCGAACAGCAGCTGTGTCATCCGAGTG - SEQ ID NO. 11

15 aaaggegegccAGGCAAGAACAGCAGGATCAAGCGAAG —-SEQ ID NO. 12
2aacaatt GTGGCTTCTGAGGCTATGGAAAGAGAG - SEQ ID NO. 13
ATATGGCACATTTGGTCCGCACTGCAC - SEQ ID NO. 14
GATGAGGAATGATGTCACACAGATGAG - SEQ ID NO. 15

AAGGTCAAGATTAGCAAGTGATTCCAG - SEQ ID NO. 16



<400> 4 atgctcggga 60 agggacactc 120 ggcatcctgc 180 tttatcgtct 240
ttcaaaatcc 300 ctctcctccg 360 gcetttcgaca 420 gctttcgcaa 480 aacatgatct 540

a&‘f&&@&?{&‘%ﬁa gctgtgttta 660 tataggaagt 720 gtcatggctg 780 Fé:é':éﬁ LAAH!

gaagcaactc 900 ttatgcaaga caatcaacac ggatgacaca tgaacaccgt acctcaagaa
tttccgactc tggtottcta ggttcctcaa aaacagtdt@tgaacaagga ggctgtggtg ttctgatget
ttaggagtaa tctt ctttgt ccaccaataa tctttctggc agttca caca cactgggatg getgctgttc

ggecctetgy A%ggggf%[%%%fgg@ggm%%@ HRicateRly f5ecee

ggcaacgcca gcatcag ggacagcagg ctgctttgcc gactgactgt
aacaactaac aaaggtgcca

GGTCTTCGCTTGATCCTGCTGTTCTTG — SEQ ID NO. 18

TTGGCTACCCGTGATATTGCTGAAGAG - SEQ ID NO. 19

GTCGTGACCCATGGCGATGCCTGCTTG — SEQ ID NO. 20
5 SEQIDNO:21

SEQ ID NO: 21 shows the knockout plasmid sequence
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>5'prF
|
] 2500
TTACAAATATGTTAARACAAACATACAAGAGAACCTGAATACATATGTTCAGCAGTAACAACTCAAAAAGTCAAACAAATTAAATGTCCATCCGTAACAG
AATGTTTATACAATTTTGT T TGTATGTTCTCT TGGACTTATGTATACAAGTCGTCATTGTTGAGT TTTTCAGT TTGTTTAATTTACAGGTAG GCATTGTC

2600
CTTAACCAAAATATGGGAAAAGTTGTGTTTATCATTATGATCAGTGTCTATGTATTAACATAGACTAAGACAARAAATTAACACAGACTAARATARGCATG
GAATTGGTTTTATACCCTTTTCAACACARATAGTAATACTAGTCACAGATACATAATTGTATCTGATTCTGTTTTTAAT TGTGTCTGATTTTATTCGTAC

<5'prR
|
| 2700
AACACTTACACACTAGTATAAATATAAATGACTTCTTGCTATCTATACACTGGTGTTTAGAGT TTTCAAATAGTTGTTTTGTGTGTGTGTATGTITTGTG
PTGTGAATGTGTGATCATAT TTATATTTACTGAAGAACGATAGATATGTGACCACARATCTCAANAGTTTATCAACAAAACACACACACATACAAARCAC

2800
TGTGTGTGTGTGTGTGTGTGTGTATGTGTGTGTGTGTGCATGTCCCCTTGTGAGTGTGGGCCTGTGTACACTATCACACACATATAGGTGTCARAGGACA
ACACACACACACACACACACACATACACACACACACACGTACAGGGGAACACTCACACCCGGACACATG TGATAGTGTGTGTATATCCACAGTTTCCTGT

2900
ACCTCAGGTGTCAGACATCATTTGTCATTTTGTTTGAGATAGAGTCTCCTTTTTACTGCTGCATATACCAGACCAACCACTCTGCATGCTTCTAAGGAAT
TEGAGTCCACAGTCTCTAGTAAACAGTAAARCARACTC TATCTCAGAGGAAAAATGACGACGTATATGCTCTGGTTGGTGAGACGTACGAAGATTCCTTA

3000
TCTGTTTCCATATCCCCARTCTCGCAATACGAATGACAGAATTACATATACACATTACTGTGTCTACTTCTATATGGGCTCAGGAGATC TAAGTTTATTC
AGACAAAGGTATAGGGGTTAGAGCGTTATGCTTACTGTCTTAATGTATATGTGTAATGACACAGATGAAGATATACCCGAGTCCTCTAGATTCAAATAAG

>5' armF
|
>5'arm
|
| 3100
TTCCATGCTTGTGTGGCAAGTGCTTTACCTACTGC! GTCATCTCCTATGTATTTCATCTTTAAAACATATGCTTTC TTTTATGACAAAATCCTTGTAACTA
AAGGTACGAACACACCGTTCACGARATGGATGACGCAGTAGAGGATACATAAAGTAGAAATTTTGTATACGAAAGAARATACTGT TTTAGGAACATTGAT

3200
AATATTAAGCATTTCAAGTATTGCTGTGAATATATTGCCTGTTTCTGAAGAGATTTTTC TAATACTGATTTTCACTTCAGGACATCTGCTTGTAAACTAC
TTATAATTCGTARAGTTCATAACGACACTTATATAACGGACAAAGACTTCTCTARAAAGATTATGACTARAAGTGAAGTCCTGTAGACGAACATTTGATG

3300
ATAGTGTATTTAACTCATTATCACTTTTGGTTACCCTAATTGGAAAGTTTTAAAAAATTCACATGCTCTAAGGAAAGTACCTCAGTAGATTTCAGAGTAA



cagggcttca ccggttctct gtgttcgt cc gcagacttga ccctggeagc tatgtgggta
ccgttcagga tggtccctga tcatcecgtga gtcagtcaca geggtgatta cacaa

ég 0 é ttagaaa atttgtatgg tgtgtgagat age 8 a caagtctgh %6‘%&5&026‘”
acatccccag taatggcact tccgaggatt tcatgatgct aaacctttgt tgttcttcat agaagtgtge
cctgccagtt ccaaaaaggt tggaggtgaa ttgtcaggat accagctgtt accecttaat
ggggaaaggc gcggtgecce cttcectggea caattcca cc catgetgect tgtgtgeacg

gggccteatC caaraagred -Arealacca.Alcitigaag.caltliclag. glacansies.gatatiialc
accatacact tattgctaaa atacataatt aagaacagca P020634GBR.ST25 960

ggatcaageg aagdaccacsa.sagdlagicag.acagacaacateaceetade claa 1014 e
£210> 5 <21#>338»<Rd PRI AR MUS RS CtibtS ol B2t Qb Dl
Thr lle Asn Thr Thr Gly Met Gin Gly Phe Asn Lys Ser 151015 Glu Arg Cys

Pro Arg ASDMM MQ:EA-EI—AQFc@‘lrﬁbdmﬁ:bbJ:'ﬁdahEPE@:&KQCM@JG@Q%%QMGTAGGTGTAGGCAACWCC

ACGTACAATTGATGTAGTGGTCTTCAGGGAAACGAGAAACGGAACTAGGTCGAGTCCTTAGGACCTCCAGATCGTTTCCTTCATCCACATCCGTTGAAGG

3600
ATTACAGACCAGTTTGTCCCATCTGACCATACTGGTTGGACAATTTACAAATTTAACCTTAGACCTGAGTGTGTACCAGACAGAACTGAGTGTCCGTTCA
TAATGTCTGGTCAAACAGGGTAGACTGGTATGACCAACCTGTTARATG T TTAAATTGGAATCTGGACTCACACATGGTCTGTCTTGACTCACAGGCAAGT

15 3700

GCTTCTTTTTCCTGTATCAATCATTGACTC TTGGCATAAGGACTTCAGGATGAAGTGAACCACTCCAGCTGCTCTCTCAGGGGTGTGETGEEETTGGGAC
CGAAGAARAAGGACATAGTTAGTAACTGAGAACCGTATTCCTGAAGTCCTACTTCACTTGGTGAGGTCGACGAGAGAGTCCCCACACCACCCCARCCCTG

3800
2 0 ARGGCAGGCTCTAAGTGCAAATTCTAGGGCCCAGTGGTAAGTTAGTGGTGGTCTCTATTACCACTAT TTTGGGAAGGTGCTTAATTTCTTCAT T TTGATT
TTCCGTCCGAGATTCACGTTTAAGATCCCGGGTCACCATTCAATCACCACCAGAGATAATGGTGATAAAACCCTTCCACGAATTAAAGAAGTAAAACTAA

3900
TTCACATCTAAAATAAGACTGGACTATGTTGTTATTGTAAGGGCTGTGATAACATAGTTACCTATAATACCATAGCTATTT T TAT T T TATTACT TTGAGT
2 5 AAGTGTAGATTTTATTCTGACCTGATACAACAATAACATTCCCGACACTATTGTATCAATGGATATTATGGTATCGATAAAAATAAAATAATGAAACTCA

4000
CTATTCTTAGTGCATAAAAGAATTCCAGTCTTTAAT T TATTCCAGTCTTTAAAT TATTCAGCAGGCTCCTAAACACTGARACT T TTCAATGCATGGGGETT
GATAAGAATCACGTATTTTCTTAAGGTCAGAAATTAAATAAGGTCAGAAATTTAATAAGTCGTCCGAGGATTTGTGACT T TGAAAAGT TACGTACCCCAA
4100
TTTTTGTTIGTTTGTTTGTTTGTTTGTT I T TCT TTGTTTT TG T T T T TTAGT TC T TCCTTCCCGGCCTTCGTGARCTAATARGCCCACAGTATTCCTATT
AAAAACAAACAAACAAACAAACAAACAAARACAAACAAAANACAARAAATCAAGAAGGAAGGGCCGGAAGCACTTGATTATTCGGGTGTCATAAGGATAA

35 4200

TTCTTTTTCATTGACTGAGGAAGCTCGCATGACATCGTCCATGACAGGCCTCACTGTGAGCATATGATGGACGTTCT T TTACCCCTAACTATATGAAAAG
AAGAAARAGTAACTGACTCCTTCGAGCGTACTGTAGCAGCTACTGTCCGGAGTGACACTCGTATACTACCTGCAAGAAAATGGGGATTGATATACTTTTC

4300
4 0 GACACTGTTGTGTATTTCATCATAAAAAGGGGGCAAGTATTTCAGAGTGAGTATAAATAACTTCCCAAATGAGGGGAACAAAAAGCGACAGGTGGACAAG
CTGTGACAACACATAAAGTAGTATTTTTCCCCCGTTCATAAAGTCTCACTCATATTTATTGAAGGGTTTACTCCCC! ‘TTGTTTTTCGCTGTCCACCTGTTC

4400
CCCTTGGAGCTACGGCCCGCAGCTTGGAGATGGCACTTCCACACAGGCCTAGEGAGCAGCGTGCAGAGAGGCCCTTCCAAGAGEGAACAGGCTTTCCAACA
4 5 GGGAACCTCGATGCCGGGCGTCGAACCTCTACCGTGAAGGTGTGTCCGGATCCCTCGTCGCACGTC TCTCCGGGAAGG TTCTCCTTGTCCGAAAGGTTGT

4500
AATATCAGCTAAGGAACTTACCAAGGGGAGCTCTCATTTAACAAGTGTGTAGTAGTTATGARGATGACTCAGCTAGAGAAGACCAACCATGACCATGCAG
TTATAGTCGATTCCTTGAATGGTTCCCCTCGAGAGTAAATTGTTCACACATCATCAATACTTCTACTGAGTCGATCTCTTCTGGTTGGTACTGGTACGTC

4600
AGCTCAATCCATGAAACCCACATGTTGGAAAGATATAACTAACCCACTGAAGGARAACACACACACACATACACACACACTCACACACTCACAATARATA
TCGAGTTAGGTACTTTGGGTGTACAACCTTTCTATATTGATTGGGTGACT TCCTT T TG TG TGTGTGTGTATGTGTG TG TGAGTGTGTGAGTGTTATTTAT

55 4700

TGTATTTCACAACCARAAGAATGTACCTTTGTGACCCTAGARATGTCCATTGCTGATCAGTTCCTCTT T TCAAAGTTTCCCACATTTGGCATTTTGAAAT
ACATAAAGTGTTGGTTTTCTTACATGGAAACACTGGGATC TTTACAGGTAACGACTAGTCAAGGAGAAAAGTTTCAAAGGGTGTAAACCGTAARACTTTA

4800
60 TTGACCAAAATGTGATTTCTACTTCTCATATTATGAAATTATCCTGTACAGAATTTCCCTTGTTTAAAGTAAAAATTTCCAGACCTTCAATGTTATATTG
AACTGGTTTTACACTAAAGATGAAGAGTATAATACTTTAATAGGACATGTCTTAAAGGGAACAAATTTCATTTTTAAAGGTCTGGAAGTTACAATATAAC

4900
GATTGGGGGCTATTGAGARATTTAAAATTGACTGTGTTTATGGTTAAAAT TAACAATAAACCTACTTTAAAATATTGATT TTGCTAGETTTTTATCCTCT
6 5 CTAACCCCCGATAACTCTTTAAATTTTAACTGACACAAATACCAATTTTAATTG T TATTTGGATGAAATTTTATAACTAAAACGATCCAAARATAGGAGA



Leu Tyr Thr Val Val Phe Leu Ala Gly lle Lea Lea Asn Thr Val Ala 354045 Lea
Trp Val Phe Val His lle Pro Bar Asn Bar Thr Phe lle Val Tyr 505560 Lea Lys
A&]O'FPI?GQ%‘VM Ala Asp Leu lle Met Ala Lea Met Lea Pro 6576?%%?{%0&9&
lle Lea Bar Asp Ser His Leu Ala Pro Trp Gin Leu Arg Gly 859095 Phe Val
Cys Thr Leu Ser Bar Val Val Phe Tyr Glygghr Met Tyr Val 100105110 Sly lle
Met Met Leu Gly Leu lle Ala Phe Asp Arg Phe Lea Lys lle 115120125 lle Met
Pro Phe Arg Lys Thr Phe Val Lys Lys Thr Ala Phe Ala Lys 130135140 Page
9 P020634GBR.ST25 Thr Val Set lle Ser Val Trp Ser Leu Met Phe Phe llew
Val Lys Lys Cys

5100

CCCTAGAGTTAACCAACGTTCCCTGGAAACACAGTACATTTCATTTTAAAATGTTCAAATGTGGAATCAATGCATTCCAAATTCTCAACCAAGTAATATA
GGGATCTCAATTGGTTGCAAGGGACCTTTGTGTCATGTAAAGTAAAATT M TACAAGT TTACACC T TAGTTACCTAAGGTTTAAGAGTTGGTTCATTATAT

1 0 5200

GGAATTACTAGTTAGCCAAACCCTGAAGACGGTCCATCTCTACGGTAAGCGCGTGGCAAGAACGGTGAAGTGAAACTTGCCATAGAGAACCACACATCCT
CCTTAATGATCAATCGGTTTGGGACTTCTGCCAGGTAGAGATGCCATTCGCGCACCGTTCTTGCCACTTCACTTTGAACGGTATCTCTTGGTGTGTAGGA

5300
1 5 CCCCAGGATCATCTGATTTCCTCTTTCCCTTCATCTGTCGGGCAGGGAAGCAGACTGTCACACATTGTAACTTTCTGCACACTCCCTGAGAT TTAAAACG
GGGGTCCTAGTAGACTAAAGGAGAAAGGGAAGTAGACAGCCCGTCCCTTCGTCTGACAGTGTGTAACATTGAAAGACGTGTGAGGGACTCTAAATTTTGC

5400

AAACACTGTACCAATCTGAGGCCAGCCCTGATTCAAAACTTCTCTAAGTC TCAAGAATGGAGGTGETTTCCCAAAAGGGCTTCCTAARAGTGCCACACTS

20 TTTGTGACATGGTTAGACTCCGGTCGGGACTAAGTTTTGAAGAGATTCAGAGTTCTTACCTCCACCAA, TTTTCCCGAAGGATTTTCACGGTGTGAC
5500

TAGCTCCACTCAAACTGGGCAATTCAAGGAACCCAAGCAATGAGCGGCTGGCATGTTTAGCT T TCACTGATGTGCCCTGGGTCGCTCCATCGGTCCCCCT
ATCGAGGTGAGTTTGACCCGTTAAGTTCCTTGGGTTCGTTACTCGCCGACCGTACAAATCGAAAGTGACTACACGGGACCCAGCCAGGTAGCCAGGGGGA

5600
CCCCCACACTCCTATGAAGTAGATGATGATTTCAAACTTGCTACATGAGAGAATGAGGTATATAGCTCTTAAAACATTTGT'ITAAACATAATACCGAATA
GGGGGTGTGAGGATACTTCATCTACTACTARAGT T TGAACGATGTACTCTCTTACTCCATATATCGAGAAT T TTGTAAACAAARTT TGTATTATGGCTTAT

30 5700

ATGCAGAGGTCCAGGAATAATAGCTACCACTTCTTGGGAAATGTGACTCATAATCTGCCACAGATCTAGGGATCAAAAGACTAACAGCAATGTCTGAAGA
TACGTCTCCAGGTCCTTATTATCGATGGTGAAGAACCCTTTACACTGAGTATTAGACGGTGTCTAGATCCCTAGTTT PCTGATTGTCGTTACAGACTTCT

i

5800

3 5 AAGGAAACAAAGCAAAACAAACAAGCAACCAACAACCAAAGCCTAGCCTTAGACATACAAACTTCTTGCACGCCCAGGCTGTAAGGGACAGAAGATGATT
TTCCTTTGTTTCGTTTTGTTTGTTCGT TGETTGTTGETTTCGGATCGGAATCTS! TTGAAGAACGTGCGEGCTCCGACATTCCCTGTCTTCTACTAA

5900

TGATTTTCAGATCAAGTCTTCTCCTCCTACTTGATTGTAATTTCATACTATTTTCTTCATCATTTTAACTCCTACTATTACATATGAAGTATTCAATAAG

40 ACTAAAAGTCTAGTTCAGAAGAGGAGGATGAACTAACATTAAAGTATGATARAAGAAGTAGTAAAATTGAGGATGATAATGTATACTTCATAAGTTATTC
6000

GTCGCTGAATGTGAATAATAAAAAGTAAAACACTGGGCCTAGAGAAATAGTTCGGCGGTTAAAGGGATTTTCCTGGCACCCACTCCAGGCAGCTCACAGT
CAGCGACTTACACTTATTATTTTTCATTTTGTGACCCGGATCTCTTTATCAAGCCGCCAATTTCCCTAAAAGGACCETGGGTGAGGTCCGTCGAGTGTCA

6100
CACCTTGGACCCCAGCTCCAGGGAATCCAACACTTCTGGCCTCTGAGGGCACCTGAATGCATATGCGCCCTTACACATATAATTTAATATAATAAAATAG
GTGGAACCTGGGGTCGAGETCCCTTAGGTTGTGAAGACCGGAGACTCCCGTGGACTTACGTATACGCGGGAATGTGTATATTAAATTATATTATTTTATC

50 6200

ACCACATGTTAAGAATATGGCGTGETGGCGTGCCTGCAGAGCCGETGACAGCACTGGATTCARTACTCAGAACACGCAACCAATAACTACTGGTAAATGC
TGGTGTACAATTCTTATACCGCACCACCGCACGGACGTCTCGGCCACTGTCGTGACCTAAGTTATGAGTCTTGTGCGTTGGTTATTGATGACCATTTACG

6300
5 5 TCCAAAGGTCTAAAGACAAAGAGGTTCTAGAAAATGTGC TACAGAAGCCCACAAGGGGAAATGAGGAAGGAAAAGCAGTATAAGAAAGCAGAACCT
AGGTTTCCAGATTTCTGTTTCTCCAAGATCTTTTACACCCATAATGTCTTCGGGTGTTCCCCTTTACTCCTTCCTT TTCGTCATATTCTTTCGTCTTGGA

6400

TTACTTCACAAGCTATTCGTGGGTTGAGCTAGTAACTGCCACAACTCATACAGCTGAGTCTCTTCCAARACAAAGGTCAGTTTAATTTTTC TTATGAATT

6 0 AATGAAGTGTTCGATAAGCACCCAACTCGATCATTGACGGTGTTGAGTATGTCGACTCAGAGAAGGTTT TG TTTCCAGTCAAATTAAARAGAATACTTAA
EXON 1 >

6500
TGCTTGCTATAAAAGGTAARAGGTGGTTAAATTTTCTAGAAATCTARATATAATATTC TGTAATCACGGGCTGCAAGCATAAGGTACTTCATAACGCATG
6 5 ACGAACGATATTTTCCATTTTCCACCAATTTAAAAGATCTTTAGATTTATAT TATAAGACATTAGTGCCCGACGT TCGTATTCCATGAAGTATTGOGTAC



165170175 Ala Set Lea Lys Set Pro Lou Gly Leu Trp Trp His Gin Val Val Set
180185190 His Thr Cys Gin the lle the Trp Ala Val Phe lle Lea Met Lea Leu

136281505 Bhe Tyr Ala Val lle Thr Lys Lys Val Tyr Asn Set T’W%@l "
210215220 Arg Set Lys Asp Set Arg His Lys Arg Leu Glu Val Lys Val Phe lle
225230235240 Val Met Ala Val Phe Phelv@l Cys Phe Ala Pro Leu His Phe

Val Arg 245250255 lle Pro Tyr Thr Tyr Ser. GIn Thr Thr Asn Lys Thr Asp Cys
Arg Leu 260265270 Glu Asn Gin Lea the lle Ala Lys Glu Ala Thr Lea the Lea
Ala Thr 275280285 Thr Asn lle C s Met As Pro Lea lle Tyr lle lle Leu Cygo

Lys Lys 29025933@@%2135?%4@1&"3@2&2 W“%I% RGaheLys Ala.Ar

Phr Ala 305310315320 Gly Set Set Glu Asp His His Set Set Gin Thr Asp Asn

6700
I | e T h r L e a GACTTTATAAAACAAAACTAAACTGAACAAAAACCAACCAAACAACAACAGCAACAAAACTAAGCTATGTGCTCAAAAAAGCTCTAGCCAAAGAATCARR
CTGAAATATTTTGTTTTGATTTGACTTGTTTTTGGTTGETTTGTTGTTGTCGTTGT T TGATTCGATACACGAGT PTTTTCGAGATCGGTTTCTTAGTTT

10 6800
TCCGCTGAATGAGTTAAATAGTAAGTTTGTTTTTACAAGAAGTAGTTATCTGCCAATCCACAAGGACCCTTTGTTTACCTTCCTTTGTATGCCTGCTTAT
AGGCGACTTACTCAATTTATCATTCAAACAAAAATGTTCTTCATCAATAGACGGTTAGGTGTTCCTGGGAAACAAATGGAAGGAAACATACGGACGAATA

1 5 >ATG
|
| 6900
GTGTAATCTTTCTCTGTGTGCATGTTTATGTGTAATAGCTGATGCTCGGGACAATCAACACCACTGGGATGCAGGGCTTCAACAAGTCTGAGCGGTGCCC
CACATTAGAAAGAGACACACGTACAAATACACATTATCGACTACGAGCCCTGTTAGTTGTGGTGACCCTACGTCCCGAAGTTGTTCAGACTCGCCACGGG
M L 6T I NTT G MOQ G F NEK S ER C P>
2 0 MUSGPR86, >
EXON 2 >

<5'armR >7tm
| |
25 | | 7000
CAGGGACACTCGGATGACACAGCTGCTGTTCCCGGTTCTCTATACTGTGGTCTTCCTGGCAGGCATCCTGCTGAACACCGTGGCCCTCTGGGTCTTCGTC
GTCCCTGTGAGCCTACTGTGTCGACGACAAGGGCCAAGAGATATGACACCAGAAGGACCGTCCGTAGGACGACTTGTGGCACCGGGAGACCCACAAGCAG
R D TRM®TPTQL L FPVL YTV V FLAGTIULULNTUVALWVF V
_MUSGPR86. >

30 EXON 2, >

7100
CACATCCCCAGCAATTCCACCTTTATCGTCTACCTCAAGAACACTCTGGTGCCAGACTTGATAATGGCACTCATGCTCGCCTTTCAAAATCCTTTCCGACT
GTGTAGGGGTCGTTAAGGTGGAAATAGCAGATGCAGTTCTTGTGAGACCACCEGTCTGAACTATTACCGTGAGTACGACGGAAAGTTTTAGGAAAGGC TGA

35 H I PSS NS T F I VYL KDNTTULUVADILTIMALMMTLZPTFI KTITLS D
MUSGPRB6. >
EXON 2, >
7200
40 CACACCTTGCGCCCTGGCAGCTCCGAGCGATTTGTGTGCACGCTCTCCTCCGTGGTCTTCTATGAGACGATGTATGTGGGTATCATGATGCTGGGCCTCAT

GTGTGGAACGCGGGACCGTCGAGECTCCTAAACACACGTGCGAGAGGAGGCACCAGAAGATACTCTGCTACATACACCCATAGTACTACGACCCGGAGTA
S HL A PWOQL RGPFVCTLS SVVFYEBETMYUVGIMMTLTGTL I
MUSGPR86, >
EXON 2, >

45

7300
CGCTTTCGACAGGTTCCTCAAGATCATCATGCCGTTCAGGAAAACCTTTGTCARAAAGACGGCTTTCGCAAAAACAGTCTCCATTTCCGTCTGGTCCCTG
GCGAAAGCTGTCCAAGGAGTTCTAGTAGTACGGCAAGTCCTTTTGGAAACAGTTTTTCTGCCGAAAGCGTTTTTGTCAGAGGTAAAGGCAGACCAGGGAC

A FDRFULZ KTITIMPFRIEKTTFUVI KI KTATFA AIKTVSTISUVWS L>

50 MUSGPR8BS6. >

EXON 2 >

7400

ATGTTCTTCATCTCCCTGCCARACATGATCTTGAACAAGGAGGCAACGCCATCATCCGTGAAGAAGTGTGCATCTTTGAAGAGTCCCCTTGGGCTGTGGT

5 5 TACARGAAGTAGAGGGACGGTTTGTACTAGAACTTGTTCCTCCGTTGCGGTAGTAGGCACTTCTTCACACGTAGAAACTTC TCAGGGGAACCCGACACCA
M F F I $S$L PNMTIULNIEKEA ATZPSSVI K KT CASTLI KT SUZPULGTIL W

MUSGPR86. >

EXON 2 >

6 0 7500
GGCATCAGGTGGTCAGTCACACCTGCCAGTTCATT TTCTGGECTGTGTTTATTCTGATGC TTCTGTTTTATGCGCTGATTACCAAAAAGGTGTACAACTC
CCGTAGTCCACCAGTCAGTGTGGACGGTCAAGTARAAAGACCCGACACAAATAAGACTACGAAGACAAAATACGCCACTAATGGTTTTTCCACATGTTGAG
W HQV VS HTCOQU FIF WAV F ILMULILT FYAUVITIZ KI KUVYN S

MUSGPRS8SE, >

65 EXON 2 >




325330335 Page 10 WO 2006/003422PCT/GB2005/002601
P020634GBR.5T25 Ala GIx <210> 6 <211> 2717 <212> DNA <213> Homo
s%?e%?g@ﬂﬁtﬁ% 6 tatgtttatt ggtaacaggt 60 aacagatctg agcggtgg&?/ $213005/002601
tacacagtgg ttttcttgac 180 cacatcccca gctcctccac 240 ataatgacac tcatgcettcc
300 ctcagagctt ttgtgtgtcg 360 atcgtgctgt tagggctcat 420 aatatttttc taaaaaaacc
480

7600
CTATAGGAAGTTTAGGAGTAAGGACAGCAGGCACAAGCGGCTGGAGGTGAAGGTATTTATCGTCATGGCTGTCTTCTTTGTCTGCTTTGCCCCACTGCAT
GATATCCTTCAAATCCTCATTCCTGTCGTCCGTGTTCGCCGACCTCCACTTCCATAAATAGCAGTACCGACAGAAGAAACAGACGAAACGGGGTGACGTA

5 Y RKFR S KDSRHZEKZRLEVI KV FIVMAYVTFTFUVCTFA ATPTL H
MUSGPR86. >
EXON 2 >

>hetF

10 i
| 7700
’I“I‘TGTCAGMTACCATACACTTACAGTCAAACCACCAATAAGACTGACTGTAGGTTAGAAAACCAGCTGTPTA'I"I‘GCTAAAGMGCAACTCTC’ITTCTGG
AAACAGTCTTATGGTATGTGAATGTCAGTTTGGTGGTTATTC TGACTGACATCCAATC T T I GG TCGACARATAACGATTTCTTCGTTGAGAGAAAGACC
FVRIPYTYSQTTNKTDCRLENQLFIAKEATLFL)
15 MUSGPR86, >
EXON 2, >

>3'armF
|
2 O >3'arm
|
| 7800
CAACAACTAACATTTGTATGGACCCCTTAATATACATAATTTTATGCAAGAAGT TCACACAAAAGGTEGCCATGTGTGAGATGGGGAAAGGCAAGAACAGC
GTTGTTGATTGTAAACATACCTGGGGAATTATATGTATTAAAATACGTTCTTCAAGTGTGTTTTCCACGGTACACACTCTACCCCTTTCCGTTCTTGTCG

25 ATTNTICMDEPULTIZYTITIULOCIKT KT FTO QI KV VZPCVYVRWGTZ KA AT RT 2
MUSGPR86 >
EXON 2 >

<hetR >Stop

30 [ !
| | 7900
AGGATCAAGCGAAGACCACCACAGTAGTCAGACAGACAACATCACCCTAGCCTEACCACTGTGTCCCACAGGTTAATTTCACGCATGGCCTCACGTCTAT
TCCTAG’I‘TCGC’I‘TC’I‘GG'I‘GGTGTCATCAGTCTGTCTGTTGTAGTGGGATCGGAC‘I‘GGTGACP.CAGGGTG’I‘CCAAT'PAMGTGCGTACCGGAGTGCAGATA
G S § EDHH S S Q T DI NTITTTUL A *
35 MUSGPR86, >
EXON 2 >

8000

TTATGGATGGGATTTCAAAAGATCATTTATGTGGAGACCTCATTTAAGCATTACAGGAAAAAAGAGGGGAACAAACAGTTCCCTACAT T I TATTATCCTA

40 AATACCTACCCTAAAGTTTTCTAGTAAATACACCTCTGGAGTAAATTCGTAATGTCCTT TT T TCTCCCCTTGTTTGTCAAGGGATGTAAAATAATAGGAT
EXON 2, >

8100

GTGTATGGAAAAACATTATGCCCATTTTAACCACATAGACGTATTTATAAGCAGGATAAATTAAGAGACCATGTAATACAGCAAATGGCCACTAGATGTC

45 CACATACCTTTTTGTAATACGGGTAAAATTGGTGTATC TGCATAAATATTCGTCCTATTTAAT TCTCTGGTACATTATGTCGTTTACCGGTGATCTACAG
EXON 2 >

8200

ACCTTTTCAAGGGCATTCATGTACTATGGAAAAGGTTAATGGGAAACAGGTTTGCCTGAAAAATCTTCCTTCTAGTTACCACCCCACCATCTCTTCACAC

5 0 TGGAAAAGTTCCCGTAAGTACATGATACCTTTTCCAATTACCCTTTGTCCAAACGGACTTTT TAGAAGGAAGATCAATGGCTGGGGTCGTAGAGAAGTCTG
EXON 2, >

8300

ATATATTCCCTAAAACACCAGGCTGGCTTTTACAGCCTTCAGAATGCTGACACTTGTGAACAGAARCCAACCAACTTGCATATCCAGTGCCTGTEGTGGAA

5 5 TATATAAGGGATTTTGTGGTCCGACCGAAAATGTCGGAAGTCTTACGACTGTGAACACT TGTCTTTGG T TGGTTGAACGTATAGGTCACGGACACACCTT
EXON 2 >

8400

AGGCTAAGGTGGGGGCTCAAAGAGATGCAGTCTGAGEAACCAAAGTGGGTTGGTCAAAATAACCCCAGGCATCTCAAAAGATTTCCTCCTTACAAGTGCA

6 0 TCCGATTCCACCCCCGAGTTTCTCTACGTCAGACTCCTTGGTTTCACCCAACCAGTTTTATTGGGGTCCGTAGAGT TTTCTAAAGGAGGAATGTTCACGT
EXON 2, >

8500
AAGGGCTGCTCCTACATCTARACAGAGCACCAGAAGAGAGGCACATGCAACAGGCAAAGCCAGTTCACAGCCATGTGCAATCCAGAGAGGGGAAGTGTTT
6 5 TTCCCGACGAGGATGTAGATTTGTCTCGTGGTCTTCTCTCCGTGTACGT TGTCCGT T TCGGTCAAGTGTCGGTACACGTTAGGTCTCTCCCCTTCACAAA




ttgttcttca tctcectgee 540 gtgaaaaagt gtgcttectt 600 aacatatgcc agtttatttt 660
attgcaaaaa aagtatatga 720 aaaaagctgg aaggcaaagt gacactggaa cagagacact
c&@%&?@ﬁ’f’&%ﬁ%gatcatg titcaaaatc tttttcticg agectttgac tgtitttgca asatik ?%0026‘”
aaaggggcct ctggactgtt ttcttataga atttgttgtc gcaatgaaca cggatagtac ctgaatactt
tacctcaaaa ctctctgact gtgatatttt agattcctcgyqaaacggtct ttgagcaaca ctggggctga
tttatcctaa aagtccaaaa gtggctgtct ccacagtgat agctggtatt tggctctgtg acactttggt
cacacctggc atgagaccat agatcatcag caatcttcat aggaagcaac aatggcatca X
tgcttgtgtt gtaaggacag tctttgigtg gcaaggctic cccagcccic ggtgtttgtt ggccgactig

aCCCtggcag %g\ggmt%gggcaccc}&ggg Tac Ctg%tccttt accatcg’tct aatggtaaat ttatgtgg&::g
aaaaaacaaqxnxggccg@cﬁ%g,emiigmﬁ 00032 B T G B BEZE0 T orene

2020634G6R-ST25780 EXON 2 N

8700

TCTTATATTAACTGCTTTCATTCTTAGCCACATTTCCCAAAAACAGGGTTCGTAAAAAGACAGCAARATCACACATTT'TTACAAAAGAAATGGGGTAAGG

1 O AGAATATAATTGACGAAAGTAAGAATCGGTGTAAAGGGTTTTTGTCCCAAGCATTTTTC TGTCGTTTTAGTGTGTARAAATGTTTTCTTTACCCCATTCC
EXON 2, >

8800

ATATCCTAGACGGGATGTTTGTTGTACACTATCCTTAGTGCATGTGAGCAAGGGGATGETTGGCCTGGCATTAGTAATATTCATGTGGGAAGATTTTTCA

15 TATAGGATCTGCCCTACAAACAACATGTGATAGGAATCACGTACACTCGTTCCCCTACCAACCGGACCGTAATCATTATAAGTACACCCTTCTARAAAGT
EXON 2 >

8900

AAGCCTGATTCATTTTATTTGGGCCTATCTACTTCCCTGGATCTCATTATGGGTTTAAGAARATTAAAATATGTGGCTGETGATGC TGGETTTTCTGGAG

2 O TTCGGACTAAGTAAAATAAACCCGGATAGATGAAGGGACCTAGAGTAATACCCAAATTCTT T TAATTTTATACACCGACCACTACGACCCAAAAGACCTC
EXON 2, >

<3'armR
I
25 | 9000

AACACGACGACTCTTCCCCTAACCGCGCCTGTAATGTGAAATCCTGGCTTCTCTCTTTCCATAGCCTCAGAAGCCACAGAGGCAAGAGAACTTCCTTGTC
TTGTGCTGCTGAGAAGGGEATTGGCGCGGACATTACACTTTAGGACCGAAGAGAGAAAGGTATCGGAGTC T TCEGTGTCTCCGTTCTCTTGAAGGAACAG
EXON 2, >

30 <3'scr >3'prF
| |
| | 9100
TTCCTGGAATCACTTGCTAATC TTGACCTTTACARACTCCATTTAATATGGCACAT TTGETCCGCACTGCACTGTACATAGAACCTTCCATCTGACCCAC
AAGGACCTTAGTGAACGATTAGAACTGGAAATGTTTGAGGTAAAT TATACCGTGTAAACCAGGCGTGACGTGACATGTATCTTGGAAGGTAGACTGGGTG

35 EXON 2, >

9200
TTTGTAAGTTCCTATTGATTAGTGACACCCAAAGTTGCTGTCCCTTACTCCAGGTAACCTTACCTGCCCAACCTCCTCCGAGTCCTCCAGCCCAGTCACT
AAACATTCAAGGATAACTAATCACTGTGGGTTTCAACGACAGGGAATGAGGTCCATTGGAATGGACGGCTTGCAGEAGGCTCAGGAGGTCGGGTCAGTGA

40 EXON 2 >

<3'prR >polyAa
| I
| | 9300
45 TCCTCATCTGTGTGACATCATTCCTCATCTACTTATCGAATTGATTTAGGATAATTTGC TAAATATGCACTGTGCAATTAATAAATTTTGCTAAAACAAA
AGGAGTAGACACACTGTAGTAAGGAGTAGATGAATAGCTTAACTAAATCCTATTAAACGATTTATACGTGACACGT TAATTATTTAAAACGAT T TTGTTT
EXON 2 >




tttcattttg 840 ctgcaaaatc 900 tgtatggatc 960 atgcaaggga 1020 ataaccttag
1080 agataatgtg 1140 ttttattatc 1200 ataagctgaa 1260 attatttctt 1320
ggaaaagact 1380 ttcttttcca 1440 tgaaagaaaa 1500 tgaaagggat 1560
atcctgggta 1620 ataccatagg 1680 aattcaggsg ccagagttcc aactgtttat
CCttaatata gaaagaccac gctgacaact gaaatcaaat ctggtgtaca tgaaccatta tctttctttt
a agdalgaBds caattcacat aaaaaacgcc gcagacttga aaggattttc aggcacaagc
tgagaatgct atatactcac tgctaaagaa catattctta agcatcaagc gtacataggg

ttaaccaaga gaaaagatta ctaagagaat tttttttttt gtatatccct aacactactg caactcttga
agagt]ctgag Perthd e gpethadief g@@ﬂt&%&g a candidate molecule for the treatment,

prophylaxis or alleviation of pain, the method comprising:
5 exposing a candidate molecule to a GPR86 polypeptide comprising the amino
acid sequence shown in SEQ ID NO:7 or a sequence identical to at least 98% of SEQ
ID NO:7, wherein the candidate molecule is not a protein and is not an antibody;
measuring binding of the candidate molecule to the GPR86 polypeptide,
wherein a candidate molecule which binds to GPR86 is a candidate for treatment,
10  prophylaxis, or alleviation of pain.
2. An in vitro method of identifying a molecule suitable for the treatment,
prophylaxis or alleviation of pain, the method comprising:
contacting (a) a cell comprising a GPR86 receptor polypeptide comprising the
amino acid sequence shown in SEQ ID NO:7 or a sequence identical to at least 98%
15  of SEQ ID NO:7 coupled with G-protein G; with (b) a candidate compound, wherein
the candidate molecule is not a protein and is not an antibody; and
determining cyclic AMP (cAMP) level in said cell, wherein when said level is
raised as a result of said contacting, the candidate compound is identified as a
molecule suitable for the treatment, prophylaxis, or alleviation of pain.
20 3. An in vitro method of identifying a molecule suitable for the treatment,
prophylaxis or alleviation of pain, the method comprising:
contacting (a) a cell comprising a GPR86 receptor polypeptide comprising the
amino acid sequence shown in SEQ ID NO:7 or a sequence identical to at least 98%
of SEQ ID NO:7 coupled with Ggj6 with (b) a candidate compound, wherein the
25  candidate molecule is not a protein and it not an antibody; and
determining intracellular calcium level in said cell, wherein when said level is
lowered as a result of said contacting, the candidate compound is identified as a
molecule suitable for the treatment, prophylaxis, or alleviation of pain.
4. The method of claim 1 wherein the GPR86 polypeptide comprises the
30  amino acid sequence shown in SEQ ID NO:7.
5. The method of claim 2 wherein the GPR86 polypeptide comprises the

amino acid sequences shown in SEQ ID NO:7.



agtcaaacca acaactctct tgtaaaaaat caagaaaatc ttaacttcta aaaaaagatt
tataaaattt gcaacaggat aatttcaaga acaaacctcc cttttgtgcc agtccattgc gaactgaagt
tacaaacagc agccactttg ttctttggaa a caataagac ttttggcagc tcacagaaaa
atagcagtca tttattgatg ggaacaaatg a a atcggscat acaaatggcc geatttcact
cctccaaaca ccttaaatgt tgaaaactgc gggtcagcaa ctctttcaca cttacacctt ttctecttct

tgactgtaga sactaarat gelasCalygacagatada agaGirRegt uiKisiiide agapeiaiiahe

actagaggtc ttaacatttt ccttctcaca agat _agccaggggt gacctc tgaa ttacaataat
aagtgatlé%g?: %Ct%?:sa? caaa Page’ ?9@%6?003422PCT/652005/002601

2020634GBR.STZBhelmidbddofcthity 1f800etaterprisigel 860ingiytivw s ToREmine
aaatgfiaan. kIR0 gRciarank2040: 3pReeat 2100 tgaccotget 2160

5 8. The method of claim 7 wherein the testing comprises:
contacting (a) a cell comprising a GPR86 receptor polypeptide comprising the
amino acid sequence shown in SEQ ID NO:7 or a sequence identical to at least 98%
of SEQ ID NO:7 coupled with G-protein G; with (b) the candidate compound; and
determining cyclic AMP (cAMP) level in said cell, wherein when said level is
10  raised as a result of said contacting, the candidate compound is identified as a
molecule suitable for the treatment, prophylaxis, or alleviation of pain.
0. The method of claim 7 wherein the testing comprises:
contacting (a) a cell comprising a GPR86 receptor polypeptide comprising the
amino acid sequence shown in SEQ ID NO:7 or a sequence identical to at least 98%
15  of SEQ ID NO:7 coupled with G, with (b) the candidate compound; and
determining intracellular calcium level in said cell, wherein when said level is
lowered as a result of said contacting, the candidate compound is identified as a

molecule suitable for the treatment, prophylaxis, or alleviation of pain.



aagtaaaatg 2220 taaaggagta 2280 aagcccacgt 2340 acctcctagc 2400

a%gaaatﬁgcc 2960 agactcttat 2520 ggccaatatc 2580 tatattatta 2640 ttagtaact
at

Qe3¥¥#%cacccte atgeagatct gettcttgag ceatggteta getgadldat ety

1

tggctttctg gttaagctct tttettccat tacttatcca atactctgtt ccatctgtga ccaccatcac
aacttatcac atgtatatat ctcattaaaa cccttttcta agacagacat cagatgtttt aatcagtaac
taccttggta aaatgatgga gtaaatgtgc ggcctcaaag tctcttgaac ttggcaccac
aaccctatgt ctcaaaccca attgcattgt etgepegagr agaasatactt gttagctata gecagatttt
aaatagaatt atccatattg ttttttctty (SEQRIEICIA CaCEBINEC gccctagaac tttatactct
acatgtatat tgtcatcact atcaccccct aattacttcc agattgtttc

<110> Paradigm Therapeutics Limited
<120> RECEPTOR
<130> PO20634GBR
<150> GB0414798.9
<151> 2004-07-01
<150> GB0510253.8
<151> 2005-05-19
<150> US 60/683,471
<151> 2005-05-20
<150> US 60/586,513
<151> 2004-07-09
<160> 21
<170> PatentIn version 3.3
<210> 1
<211> 2766
<212> DNA
<213> Homo sapiens
<400> 1
tcatttgtag gctgaactaa tgactgccgc cataagaaga
60
cccaaaggty acactggaag caatgaacac cacagtgatg
120
gcggtgecce agagacactce ggatagtaca gctggfattc
180
tttcttgacc ggcatcctge tgaatacttt ggctctgtgg
240
ctcctecace ttcatcatct acctcaaaaa cactttggtg
300 ‘
catgcttcct ttcaaaatcc tctctgactc acacctggca
360
Page 1

cagagagaac

caaggcttca

ccagccctct

gtgtttgttc

gccgacttga

ccctggceage

RECTIFIED SHEET (RULE 91) ISA/EP

tgagtatcct

acagatctga

acacagtggt

acatccccag

taatgacact

tcagagcttt



ccttcctgga ctactgtttg ttcttgactg cttggtatct getattctcg ggagattttt catccttctg

catcttcta

tgA Ot dtycaat ccacaaccee ggtgtgtgat catcegcetaa cecat

aacacgacca ttgcctacct tgtataaatt ttcccectgg tggtccaig?g %%t% tat

/002601

atacatacaa caaaggatgg tgattcaaaa aaaaaataca tcgtagggtg ttctggcectt
tctaactttc tacacttgga aatattacct ctgtcacacc atctactctt caataaatgt Page 13
P020634GBR.ST25 2700 ttgataaaat aaagccc 2717 <210> 7 <211> 333
<212> PRT <213> Homo sapien

tg t
420

EAﬁﬁﬁﬁl
eProA

a Leu

fQ@é%%’{%aggggg%

hr Val 20253

Phe eu Thr

leL

n Thr Thr Val Met Gin Gly

5 B

(t;g%jfggtgtt

eu

Asn Thr Leu Ala Leu Trp Val Phe 354045 Val His lle Pro Ser Ser Ser Thr Phe
aggdledteaTyr eathiisgAsa Tdwttcctcaa gatcatcaga cctttgagaa atatttttet

480

aaaaaaacct
540

ctccctgeeca
600

tgcttcctta
660

gtttattttc
720

agtatatgat
780

aggcaaagta
840

cagagttcca
3800

actgtttatt
960

cttaatatac
1020

aaagaccaca
1080

ctgacaactg
1140

aaatcaaatt
1200

tggtgtacag
1260

gaaccattac
1320

gtttttgcaa

aatatgatct

aaggggccte

tggactgttt

tcttatagaa

tttgttgteg

tatactcaca

gctaaagaaa

atattcttat

gcatcaagcc

tacatagggt

taaccaagaa

aaaagattat

taagagaatg

aaacggtctc

tgagcaacaa

tggggctgaa

ttatcctaat

agtccaaaag

tggctgtctt

gtcaaaccaa

caactctctt

gtaaaaaatt

aagaaaatca

taacttctat

aaaaagattg

ataaaattta

caacaggata

aatcttecatc

ggaagcaaca

atggcatcaa

gettgtgttt

taaggacaga

ctttgtgtgt

caataagact

tttggcagca

cacagaaaag

tagcagtcag

ttattgatga

gaacaaatgc

aatccacata

caaatggcca

Page 2

tggttctttt

ccatecgtctg

atggtaaata

tatgtggtta

daaaacCaacCa

tttgctccat

gactgtagac

actaacattt

ctaccatgta

acagacaaca

gacttccgta

tctcttacat

gatctattca

ctagaggtca

RECTIFIED SHEET (RULE 91) ISA/EP

tgttcttcat

tgaaaaagtg

acatatgcca

ttgcaaaaaa

aaaagctgga

ttcattttge

tgcaaaatca

gtatggatcc

tgcaagggag

taaccttagg

gataatgtgg

tttattatcce

taagctgaat

ttatttettt



505560 Lela Val Ala Asp Leu lle Met Thr Leu Met Leu Pro Phe Lys lle Leu
65707580 Ser Asp Ser His Leu Ala Pro Trp Gin Leu Arg Ala Phe Val Cys Ar(ﬂ
8%@@%1%4§er Ser Val lle Phe Tyr Glu Thr Met Tyr Val Gly H8%¥@3§OOZ6
100105110 Leu Gly Leu lle Ala Phe Asp Arg Phe Leu Lys lle lle Arg Pro Leu
115120125 Arg Asn lle Phe Leu Lys Lys Pro Val Phe Ala Lys Thr Val Ser lle
130135140 Page 14 P020634GBR.ST25 Phe lle Trp Phe Phe Leu Phe Phe

lle Ser Leu Pro Asn Met lle Leu 145150155160 Ser Asn Lys Glu Ala Thr Pro
Ser Ser Val Lys Lys Cys Ala SefQ#R6865BROBAZ bys Gly Pro Leu Gly Leu

;;g%&ﬁrﬁiﬁk$€ﬁﬁmxéFValA§ﬁ?ﬁ&?&§@y€ﬁ%ﬁﬁ%§4§0taacattttg gaaaagacta

aggagaaacg
1440

aattcacata
1500

aaaaacgccce
1560

cagacttgaa
1620

aggattttct
1680

ggcacaagca
1740

gagaatgctg
1800

tggttaaaca
1860

cccaccctce
1920

tgcagatctc
1980

cttcttgaga
2040

catggtctac
2100

ctgacccaca
2160

gtatttattt
2220

ggctttctga
2280

tatatcccta

acactactgc

aactcttgaa

gagtctgagg

ccttacaatt

ccattattaa

tgttaactat

tggcacctac

tcattaaaaa

ccttttctag

gacagacatg

agatgtttta

atcagtaaca

accttggtat

aatgatggat

caaacctccc

ttttgtgcecc

gtccattgcet

aactgaagtg

acaaacagcc

gccactttge

tctttggaat

tcagcaatgc

caaatacttc

ttagctatat

ccagattttc

aatagaattg

tccatattgg

tttttettge

aagagtctac

ctccaaacac

cttaaatgta

gaaaactgca

ggtcagcaag

tctttcacat

ttacacctta

tctecttctg

cttectggac

tactgtttgg

tcttgactge

ttggtatctc

ctattctcga

gagatttttc

atccttctgt

atcttctaga

Page 3

cttctcacat
gatatgtgct
gccaggégtt
acctctgaaa
tacaataata
agtgtgtaca
tccagcaaat
cacaacccct
gtgtgtgata
atccgctaaa
ccataatacg
tacatacaaa
aaaggatggt
gattcaaaaa

aaaaatacat

RECTIFIED SHEET (RULE 91) ISA/EP

tcttttccac

gaaagaaaaa

gaaagggatg

tcctgggtaa

taccatagga

attcaagtgt

actctaatga

atcccectge

gggttctcaa

aatgttaaag

acctacagtc

gacgtaattg

gaccctgcectt

agtaaaatgt

aaaggagtag



Gin Phe lle Phe Trp Thr Val Phe lle Leu Met Leu Val Phe Tyr Val 195200205
Val lle Ala LXS Lys Val Tyr Asp Ser Tyr Arg Lys Ser Lys Ser Lys 210215220

ASPAILY

Zsn Asn Lys Lys Leu Glu Gly Lys Val Phe Val V

W&BZOOS/ 002601

225230235240 Ala Val Phe Phe Val Cys Phe Ala Pro Phe His Phe Ala Arg
Val Pro 245250255 Tyr Thr His Ser Gin Thr Asn Asn Lys Thr Asp Cys Arg
Leu Gin Asn 260265270 Gin Leu Phe lle Ala Lys Glu Thr Thr Leu Phe Leu

Ala Ala Thr Asn 275280285 lle Cys Met

Lys Lys Phe Thr 290295300 G

bEi s
Cragiratt Set B8 EI5053 10385350 T1a ASrPAiS Ser

234

hr Leu Gly 325330 Page 15
ttcttccatg gcctcaaagg ccctagaact tgcctacctt tctggectta cctectaget

2400
acttatccat
2460
tactctgttt
2520
catctgtgaa
2580
caccatcacc
2640
acttatcaca
2700
tgtatatatc
2760
aagccce
2766

<210> 2
<211> 1065
<212> DNA
<213>
<400> 2
atgactgccg
60
gcaatgaaca
120
cggatagtac
180
ctgaatactt
240
tacctcaaaa
300

ctcttgaact

tggcaccaca

accctatgtt

tcaaacccaa

ttgcattgta

tgaaaggaga

Homo sapiens

ccataagaag

ccacagtgat

agctggtatt

tggctctgtg

acactttggt

ttatactctt
catgtatatt
gtgatcactt
tcacccectce
attacttcct

gattgtttca

acagagagaa
gcaaggcttc
cccagccctce
ggtgtttgtt

ggccgacttg

gtataaattt

tcccectggt

ggtccatgaa

ctctgtatge

gacctttgta

ttgtgcaatc

ctgagtatcc

aacagatctg

tacacagtgg

cacatcccca

ataatgacac

Page 4

ctaactttca

acacttggaa

atattacctg

tgtcacacct

tctactecttt

aataaatgtt

tcccaaaggt

agcggtgecec

ttttcttgac

gctcctcecac

tcatgcttce

RECTIFIED SHEET (RULE 91) ISA/EP

Aé;?) Pro Leu lle Tyr lle Phe Leu Cys
0

SR

gaaaatgcca

gactcttatc

gccaatatcc

atattattaa

tagtaactga

tgataaaata

gacactggaa

cagagacact

cggcatcctg

cttcatcatc

tttcaaaatc



WO 2006/003422 P020634GBR.ST25 <210> 8 <211> 27 <212> DNA <213>
Artificial <220> <223> Oligonucleotide primer <400> 8 tatacatatq ttcagcagta

cORHESPB 05 9 <211> 27 <212> DNA <213> Artificial <2BpY&

002601

Oligonucleotide primer <400> 9 acaccagtgt atagatagca agaagtc 27 <210> 10
<211> 36 <212> DNA <213> Artificial <220>

ctctctgact
360
gtgatatttt
420
agattcctca
480
aaaacggtct
540
ttgagcaaca
600
ctggggctga
660
tttatcctaa
720
aagtccaaaa
780
gtggctgtct
840
agtcaaacca
900
acaactctct
960
tgtaaaaaat
1020
caagaaaatc
1065

<210> 3
<211> 354
<212> PRT

<213> Homo sapiens

<400> 3

PO20634GBR.ST25

cacacctggc accctggcag ctcagagcett ttgtgtgtceg
atgagaccat gtatgtgggc atcgtgctgt tagggctcat
agatcatcag acctttgaga aatatttttc taaaaaaacc
caatcttcat ctggttcttt ttgttcttca tctccctgece
aggaagcaac accatcgtct gtgaaaaagt gtgcttectt
aatggcatca aatggtaaat aacatatgcc agtttatttt
tgcttgtgtt ttatgtggtt attgcaaaaa aagtatatga
gtaaggacag aaaaaacaac aaaaagctgg aaggcaaagt
tctttgtgtg ttttgctceca tttcattttg ccagagttcc
acaataagac tgactgtaga ctgcaaaatc aactgtttat
ttttggcagec aactaacatt tgtatggatc ccttaatata
tcacagaaaa gctaccatgt atgcaaggga gaaagaccac

atagcagtca gacagacaac ataaccttag gctga

Page 5

RECTIFIED SHEET (RULE 91) ISA/EP

tttttctteg

agcctttgac

tgtttttgca

aaatatgatc

aaaggggcct

ctggactgtt

ttcttataga

atttgttgtc

atatactcac

tgctaaagaa

catattctta

agcatcaagc



<223> Oligonucleotide primer <400> 10 cccgtcgaca tgctttcttt tatgacaaaa
tcettg 36 <210> 11 <211> 36 <212> DNA <213> Atrtificial <220> <223>
oNgoni&E3tHe primer Page 16 WO 2006/003422 P020634CSRF%/002601
<400> 11 aaagcggccg cgaacagcag ctgtgtcatc cgagtg 36 <210> 12 <211> 38
<212> DNA <213> Artificial <220> <223> Oligonucleotide primer <400> 12
aaaggcgcgc caggcaagaa cagcaggatc aagcgaag 38 <210> 13 <211> 35
<212> DNA <213> Artificial <220> <223> Oli ogucleotlde primer

PO20634GBR.
Met Thr Ala Ala Ile Arg Arg Gln Arg Glu Leu Ser Ile Leu Pro Lys
1 5 10 15

Val Thr Leu Glu Ala Met Asn Thr Thr Val Met Gln Gly Phe Asn Arg
20 25 30

Ser Glu Arg Cys Pro Arg Asp Thr Arg Ile Val Gln Leu Val Phe Pro
35 40 45

Ala Leu Tyr Thr Val Val Phe Leu Thr Gly Ile Leu Leu Asn Thr Leu
50 55 60

Ala Leu Trp Val Phe Val His Ile Pro Ser Ser Ser Thr Phe Ile Ile
65 70 75 80

Tyr Leu Lys Asn Thr Leu Val Ala Asp Leu Ile Met Thr Leu Met Leu
85 90 95

Pro Phe Lys Ile Leu Ser Asp Ser His Leu Ala Pro Trp Gln Leu Arg
100 105 110

Ala Phe Val Cys Arg Phe Ser Ser Val Ile Phe Tyr Glu Thr Met Tyr
115 120 125

Val Gly Ile Val Leu Leu Gly Leu Ile'Ala Phe Asp Arg Phe Leu Lys
130 135 140

Ile Ile Arg Pro Leu Arg Asn Ile Phe Leu Lys Lys Pro Val Phe Ala
145 150 155 160

Lys Thr Val Ser Ile Phe Ile Trp Phe Phe Leu Phe Phe Ile Ser Leu
165 170 175

Pro Asn Met Ile Leu Ser Asn Lys Glu Ala Thr Pro Ser Ser Val Lys
180 185 190

Page 6

RECTIFIED SHEET (RULE 91) ISA/EP



<400> 13 aaacaattgt ggcttctgag gctatggaaa gagag 35 <210> 14 <211> 27
<212> DNA <213> Artificial <220> <223> Oligonucleotide primer <400> 14
atat e Mégtccge actgeac 27 <210> 15 <211> 27 <212> BNACEH402601
Artificial Page 17 WO 2006/003422 P020634GBR.ST25 <220> <223>
Oligonucleotide primer <400> 15 gatgaggaat gatgtcacac agatgag 27 <210>
16 <211> 27 <212> DNA <213> Artificial <220> <223> Oligonucleotide

primer <400> 16
PO20634GBR.ST25

Lys Cys Ala Ser Leu Lys Gly Pro Leu Gly Leu Lys Trp His Gln Met
195 200 205

Val Asn Asn Ile Cys Gln Phe Ile Phe Trp Thr Val Phe Ile Leu Met
210 215 220

Leu Val Phe Tyr Val Val Ile Ala Lys Lys Val Tyr Asp Ser Tyr Arg
225 230 235 240

Lys Ser Lys Ser Lys Asp Arg Lys Asn Asn Lys Lys Leu Glu Gly Lys
245 250 255

Val Phe Val Val Val Ala Val Phe Phe Val Cys Phe Ala Pro Phe His
260 265 270

Phe Ala Arg Val Pro Tyr Thr His Ser GIn Thr Asn Asn Lys Thr Asp
275 280 285

Cys Arg Leu Gln Asn Gln Leu Phe Ile Ala Lys Glu Thr Thr Leu Phe
290 295 300

Leu Ala Ala Thr Asn Ile Cys Met Asp Pro Leu Ile Tyr Ile Phe Leu
305 310 315 320

Cys Lys Lys Phe Thr Glu Lys Leu Pro Cys Met Gln Gly Arg Lys Thr
325 330 335

Thr Ala Ser Ser Gln Glu Asn His Ser Ser Gln Thr Asp Asn Ile Thr

340 345 350
Leu Gly
<210> 4
<211> 1014
<212> DNA

<213> Mus musculus

Page 7

RECTIFIED SHEET (RULE 91) ISA/EP



aaggtcaaga ttagcaagtg attccag 27 <210> 17 <211> 27 <212> DNA <213>
Artificial <220> <223> Oligonucleotide primer <400> 17 ataccataca
AU IR cacc 27 <210> 18 <211> 27 <212> DNA <2135 AR (Kp/002601
<220> <223> Oligonucleotide primer <400> 18 ggtcttcgct tgatcctgct gttcttg 27
Page 18 WO 2006/003422PCT/GB2005/002601 P020634G6R.3T25 <210>
19 <211> 27 <212> DNA

<400> 4
atgctcggga
60

agggacactc
120

ggcatcctgc
180

tttatcgtct
240

ttcaaaatcc
300

ctctecctecg
360

gctttcgaca
420

gctttegecaa
480

aacatgatct
540

agtccccettg
600

gctgtgttta
660

tataggaagt
720

gtcatggctg
780

tacagtcaaa
840

gaagcaactc
800

ttatgcaaga

caatcaacac
ggatgacaca
tgaacaccgt
acctcaagaa
tttccgactce
tggtcttcta
ggttcctcaa
aaacagtctc
tgaacaagga
ggctgtggtg
ttctgatgct
ttaggagtaa
tcttctttgt
ccaccaataa
tctttectgge

agttcacaca

PO20634GBR.ST25

cactgggatg
gctgctgtte
ggccctctgg
cactctggtg
acaccttgcg
tgagacgatg
gatcatcatg
catttccgtce
ggcaacgcca
’gcatcaggtg
tectgttttat
ggacagcagg
ctgctttgcc
gactgactgt
aacaactaac

aaaggtgcca

cagggcttca
ccggttctet
gtgttcgtce
gcagacttga
ccctggcagce
tatgtgggta
ccgttcagga
tggtccctga
tcatccgtga
gtcagtcaca
gcggtgatta
cacaagcggc
ccactgcétt
aggttagaaa
atttgtatgg

tgtgtgagat

Page 8

acaagtctga

atactgtggt

acatccccag

taatggcact

tcecgaggatt

tcatgatgct

aaacctttgt

tgttcttcat

agaagtgtgce

cctgcecagtt

ccaaaaaggt

tggaggtgaa

ttgtcagaat

accagctgtt

accccttaat

ggggaaaggc

RECTIFIED SHEET (RULE 91) ISA/EP

gcggtgeccce

cttcctggea

caattccacc

catgctgcct

tgtgtgcacg

gggcctcatc

caaaaagacg

ctccctgecca

atctttgaag

cattttctgg

-gtacaactcc

ggtatttatc

accatacact

tattgctaaa

atacataatt

aagaacagca



<213> Artificial <220> <223> Oligonucleotide primer <400> 19 ttggctaccc
g%att o tgaagag 27 <210> 20 <211> 27 <212> DNA <213> Atrtificial <220>
<2 ) 1?6 Wécleotide primer <400> 20 gtcgtgaccc atggcgatd’gaﬁgff)g?w%m
<210> 21 <211> 6900 <212> DNA <213> Mus musculus <400> 21
ttacaaatat gttaaaacaa 60 actcaaaaag tcaaacaaat 120

PO20634GBR.ST25
960

ggatcaagcg aagaccacca cagtagtcag acagacaaca tcaccctagce ctga
1014

<210> 5
<211> 338
<212> PRT

<213> Mus musculus

<400> 5
Met Leu Gly Thr Ile Asn Thr Thr Gly Met Gln Gly Phe Asn Lys Ser
1 5 10 15

Glu Arg Cys Pro Arg Asp Thr Arg Met Thr Gln Leu Leu Phe Pro Val
20 25 30

Leu Tyr Thr Val Val Phe Leu Ala Gly Ile Leu Leu Asn Thr Val Ala

Leu Trp Val Phe Val His Ile Pro Ser Asn Ser Thr Phe Ile Val Tyr
50 55 60

Leu Lys Asn Thr Leu Val Ala Asp Leu Ile Met Ala Leu Met Leu Pro
65 70 75 80

Phe Lys Ile Leu Ser Asp Ser His Leu Ala Pro Trp Gln Leu Arg Gly
85 90 95

Phe Val Cys Thr Leu Ser Ser Val Val Phe Tyr Glu Thr Met Tyr Val
100 105 110

Gly Ile Met Met Leu Gly Leu Ile Ala Phe Asp Arg Phe Leu Lys Ile
115 120 125

Ile Met Pro Phe Arg Lys Thr Phe Val Lys Lys Thr Ala Phe Ala Lys
130 135 140

Page 9

RECTIFIED SHEET (RULE 91) ISA/EP



agttgtgttt atcattatga 180 cacagactaa aataagcatg 240 atctatacac tggtgtttag 300
tgtgtgtgtg tgtgtgtgtg acatacaaga gaacctgaat taaatgtcca tccgtaacag tcagtgtcta
t&g??é@é‘?“gé acttaca cactagtata agttttcaaa tagttgtttt tgtatgtgtd ?&{%@3@2@1
Page 19 acatatgttc cttaaccaaa tagactaaga aatataaatg gtgtgtgtgt tgtccccttg

agcagtaaca atatgggaaa caaaaattaa acttcttgct atgttttgtg tgagtgtggg WO
2006/003422PCT/C B2005/002601 P020634GBR.3T25 360

PO20634GBR.ST25

Thr Val Ser Ile Ser Val Trp Ser Leu Met Phe Phe Ile Ser Leu Pro
145 150 155 160

Asn Met Ile Leu Asn Lys Glu Ala Thr Pro Ser Ser Val Lys Lys Cys
165 170 175

Ala Ser Leu Lys Ser Pro Leu Gly Leu Trp Trp His Gln Val Val Ser
180 185 190

His Thr Cys Gln Phe Ile Phe Trp Ala Val Phe Ile Leu Met Leu Leu
195 200 205

Phe Tyr Ala Val Ile Thr Lys Lys Val Tyr Asn Ser Tyr Arg Lys Phe
' 210 215 220

Arg Ser Lys Asp Ser Arg His Lys Arg Leu Glu Val Lys Val Phe Ile
225 230 235 240

Val Met Ala Val Phe Phe Val Cys Phe Ala Pro Leu His Phe Val Arg
245 250 255

Ile Pro Tyr Thr Tyr Ser Gln Thr Thr Asn Lys Thr Asp Cys Arg Leu
260 265 270

Glu Asn Gln Leu Phe Ile Ala Lys Glu Ala Thr Leu Phe Leu Ala Thr
275 280 285

Thr Asn Ile Cys Met Asp Pro Leu Ile Tyr Ile Ile Leu Cys Lys Lys
290 295 300

Phe Thr Gln Lys Val Pro Cys Val Arg Trp Gly Lys Ala Arg Thr Ala
305 310 315 320

Gly Ser Ser Glu Asp His His Ser Ser Gln Thr Asp Asn Ile Thr Leu
325 330 335

Page 10

RECTIFIED SHEET (RULE 91) ISA/EP



cctgtgtaca 420 tttgtcattt 480 tctgcatgct 540 attacatata 600 ttccatgctt 660
aaaacatatg 720 ttgctgtgaa 780 gacatctgct 840 tggaaagttt 900 atagg{%gttc 960
tg‘é(ga%ﬁ%%{%é“szo agaagtccct 1080 agtaggtgta 1140 caatttacaa 1 g?éf?gfﬁ?f
1260 cactccagct ctatcacaca tgtttgagat t ctaagga at cacattactg gtgtggcaag
ctttctttta tatattgcct tgtaaactac taaaaaattc tctcctagga catctcaaca ttgctctttg

ggcaacttcc

PO20634GBR.ST25

Ala Glx

<210> 6

<211> 2717

<212> DNA

<213> Homo sapiens

<400> 6

tatgtttatt ggtaacaggt gacactggaa gcaatgaaca ccacagtgat gcaaggcttc
60

aacagatctg agcggtgccc cagagacact cggatagtac agctggtatt cccagecctce
120

tacacagtgg ttttcttgac cggcatcctg ctgaatactt tggctctgtg ggtgtttgtt
180

cacatceccca gctcctecac cttcatcatc tacctcaaaa acactttggt ggecgacttg

240

ataatgacac tcatgcttcc tttcaaaatc ctctctgact cacacctgge accctggcag

300

ctcagagctt ttgtgtgtcg tttttctteg gtgatatttt atgagaccat gtatgtggge

360

atcgtgctgt tagggctcat agcctttgac agattcctca agatcatcag acctttgaga

420

aatatttttc taaaaaaacc tgtttttgca aaaacggtct caatcttcat ctggttcttt

480

ttgttcttca tctececctgec aaatatgatc ttgagcaaca aggaagcaac accatcgtct

540

gtgaaaaagt gtgcttcctt aaaggggcct ctggggctga aatggcatca aatggtaaat

600

aacatatgcc agtttatttt ctggactgtt tttatcctaa tgcttgtgtt ttatgtggtt

660

attgcaaaaa aagtatatga ttcttataga aagtccaaaa gtaaggacag aaaaaacaac

720

aaaaagctgg aaggcaaagt atttgttgtc gtggctgtct tctttgtgtg ttttgctcca

Page 11

RECTIFIED SHEET (RULE 91) ISA/EP



atttaacctt cctgtatcaa gctctctcag catataggtg agagtctcct tctgtttcca tgtctacttc

c

{gateed

tgé(i,tttacct t(%acaaaatc gtttctgaag atagtgtatt acatgctct a atatttgagt tttctaat
ttdcagacc agacctgagt tcattgactc gggtgtggtg tcaa

G

tatccccaat tatatgggct actgcgtcat cttgtaacta agatttttct taactcatta aggaaagtac

fcccacttca tattatatga gctcaggaat agtttgtocc gtgtaccaga ttggcataag gggttgggac

acctcaggtg gcatatacca c-tcgcaatac caggagatct ctcctatgta aatattaagc

aatactgatt tcacttttgg ctcagtaga%ggté%rfqt&%ﬁqc?altggaa cut ggaggtc atctgaccat
780 Cagaactgag gacttcagga aaggcaggct ic C

aagtttattc tttcatcttt atttcaagta ttcacttcag ttaccctaat
tttcattttg ccagagttcc atatactcac agtcaaacca acaataagac tgactgtaga

840

ctgcaaaatc
900

tgtatggatc
960

atgcaaggga
1020

ataaccttag
1080

agataatgtg
1140

ttttattatc
1200

ataagctgaa
1260

attatttctt
1320

ggaaaagact
1380

ttcttttcca
1440

tgaaagaaaa
1500

tgaaagggat
1560

atcctgggta
1620

ataccatagg
1680

aattcaagtg

aactgtttat

ccttaatata

gaaagaccac

gctgacaact

gaaatcaaat

ctggtgtaca

tgaaccatta

tectttetttt

aaggagaaac

caattcacat

aaaaaacgcc

gcagacttga

aaggattttc

aggcacaagc

tgagaatgct

tgctaaagaa

catattctta

agcatcaagc

gtacataggg

ttaaccaaga

gaaaagatta

ctaagagaat

tttttttttt

gtatatccct

aacactactg

caactcttga

agagtctgag

tccttacaat

accattatta

gtgttaacta

agaca

acaactctct

tgtaaaaaat

caagaaaatc

ttaacttcta

aaaaaagatt

tataaaattt

gcaacaggat

aatttcaaga

acaaacctcc

cttttgtgcc

agtccattgc

gaactgaagt

tacaaacagc

agccactttg

ttctttggaa

Page 12

ttttggcagce

tcacagaaaa

atagcagtca

tttattgatg

ggaacaaatg

aaatccacat

acaaatggcc

gcatttcact

cctccaaaca

ccttaaatgt

tgaaaactgc

gggtcagcaa

ctctttcaca

cttacacctt

ttctecttcet

RECTIFIED SHEET (RULE 91) ISA/EP

a gaccaaccac gaatgacaga

aactaacatt

gctaccatgt

gacagacaac

agacttcecgt

ctctecttaca

agatctattc

actagaggtc

ttaacatttt

ccttctecaca

agatatgtgc

agccaggggt

gacctctgaa

ttacaataat

aagtgtgtac

gtccagcaaa



ttcagagtaa ttagtgaaaa ctacatcacc tagcaaagga actggttgga tgtccgttca
tgaagtgaac ctaagtgcaa Page 20 WO 2006/003422PCT/GB2005/002601

=)

YER?3T25 1320 attctaggge 1380 ttaatttctt 1440 ggdctdtGEe 5!

ctattcttag 1560 gcaggctcct 1620 tgtttgtttt 1680 aagcccacag 1740 atgacaggcc

1800 gacactgttg 1860 cttcccaaat 1920

1740

tactctaatg
1800

tatccccctg
1860

agggttctca
1920

aaatgttaaa
1980

gacctacagt
2040

agacgtaatt
2100

tgaccctgcect
2160

aagtaaaatg
2220

taaaggagta
2280

aagcccacgt
2340

acctcctagce
2400

agaaaatgcc
2460

agactcttat
2520

ggccaatatc
2580

tatattatta
2640

ttagtaactg

atggttaaac

ccccaccctce

atgcagatct

gcttcttgag

ccatggtcta

gctgacccac

tgtatttatt

tggctttctg

gttaagctct

tttcttcecat

tacttatcca

atactctgtt

ccatctgtga

ccaccatcac

aacttatcac

atgtatatat

PO20634GBR.ST25

atggcaccta
ctcattaaaa
cccttttcta
agacagacat
cagatgtttt
aatcagtaac
taccttggta
aaatgatgga
gtaaatgtgc
ggcctcaaag
tctcttgaac
ttggcaccac
aaccctatgt
ctcaaaccca
attgcattgt

ctgaaaggag

ctcagcaatg

acaaatactt

gttagctata

gccagatttt

aaatagaatt

atccatattg

ttttttettyg

taagagtcta

cacgagctcc

gccctagaac

tttatactct

acatgtatat

tgtcatcact

atcacccect

aattacttcc

agattgtttc

Page 13

ccttcectgga

ctactgtttg

ttcttgactg

cttggtatct

gctattctceg

ggagattttt

catccttctg

catcttctag

aacacgacca

ttgcctacct

tgtataaatt

ttceceeectgg

tggtccatga

cctctgtatg

tgacctttgt

attgtgcaat

RECTIFIED SHEET (RULE 91) ISA/EP

ccacaacccce

ggtgtgtgat

catccgctaa

cccataatac

atacatacaa

caaaggatgg

tgattcaaaa

aaaaaataca

tcgtagggtyg

ttctggectt

tctaactttc

tacacttgga

aatattacct

ctgtcacacc

atctactctt

caataaatgt



agcttggaga 1980 gaggaacagg 2040 acaagtgtgt 2100 agctcaatcc 2160

acacacacat 2220 atgtaccttt ccagtggtaa cattttgatt a acatagtta tgcataaaa
ad ALY AR Rtttgtttt tattectatt teactgtgag tgtatttcat gaggggaaca tygEaLt

ctttccaaca agtagttatg atgaaaccca acacacacac gtgaccctag gttagtggtg
ttcacatcta cctataatac aattccagtc acttttcaat ttgtttttta ttctttttca catatgatgg
cataaaaagg aaaagcgaca acacaggcct aatatcagct aagatgactc catgttggaa
tcacacactc aaatgtccat gtctct apte aaale@gRcEcatmgctatt tittaatttat gcatggggtt
270Qttcttectt ttgactgagg acgttctttt gggcaagtat ggtggacaag agggagcagc a agga
actta agctagagaa agatata act acaataaata tgctgatcag ccactatttt ggactatgtt
;—*71‘igtﬁa&ﬁaf-tc%%@‘?%ﬁ?tttttgtttg cceggcectte a agetcgeat

<210> 7
<211> 333
<212> PRT

<213> Homo sapiens

<400> 7

Met Asn Thr Thr Val Met Gln Gly Phe
1 5

Arg Asp Thr Arg Ile Val Gln Leu Val
20 . 25

Val Phe Leu Thr Gly Ile Leu Leu Asn
35 40

Val His Ile Pro Ser Ser Ser Thr Phe
50 55

Leu Val Ala Asp Leu Ile Met Thr Leu
65 70

Ser Asp Ser His Leu Ala Pro Trp Gln
85

Phe Ser Ser Val Ile Phe Tyr Glu Thr
100 105

Leu Gly Leu Ile Ala Phe Asp Arg Phe
115 120

Arg Asn Ile Phe Leu Lys Lys Pro Val
130 135

Page

Asn Arg
10

Phe Pro

Thr Leu

Ile Ile

Met Leu

75

Leu Arg
S0

Met Tyr

Leu Lys

Phe Ala

14

Ser

Ala

Ala

Tyr

60

Pro

Ala

Val

Ile

Lys
140

Glu

Leu

Leu

45

Leu

Phe

Phe

Gly

Ile

125

Thr

RECTIFIED SHEET (RULE 91) ISA/EP

Arg
Tyr
30

Trp
Lys
Lys
Val
Ile
110

Arg

Val

Cys

15

Thr

Val

Asn

Ile

Cys

95

Val

Pro

Ser

é%%%Ol

Pro

Val

Phe

Thr

Leu

80

Arg

Leu

Leu

Ile



acccctaact ttcagagtga cccttggagce gtgcagagag ccaaggggag gaccaaccat
aacccacé%at tatttcac ttcctctttt gggaaggtgc gttattgtaa tactttgagt aaattattca

1ty RGP YR ta at gacategtee atatgaaaag gtataaataa tacggcehCBELAMIEEHA

ctctcattta gaccatgcag aggaa a acac aaccaaaaga caaagtttcc Page 21 WO
2006/003422PCT/GB2005/002601 P020634G3R.5T25 2280 cacatttggc
2390 atcctgtaca 2400 gattgggggc 2460 cctactttaa 2520 atttaagtta 2580

tttacaatgt 2690 PO20634GBR. ST25

Phe Ile Trp Phe Phe Leu Phe Phe Ile Ser Leu Pro Asn Met Ile Leu
145 150 155 160

Ser Asn Lys Glu Ala Thr Pro Ser Ser Val Lys Lys Cys Ala Ser Leu
165 170 175

Lys Gly Pro Leu Gly Leu Lys Trp His Gln Met Val Asn Asn Ile Cys
180 185 190

Gln Phe Ile Phe Trp Thr Val Phe Ile Leu Met Leu Val Phe Tyr Val
195 200 205

Val Ile Ala Lys Lys Val Tyr Asp Ser Tyr Arg Lys Ser Lys Ser Lys
210 215 220

Asp Arg Lys Asn Asn Lys Lys Leu Glu Gly Lys Val Phe Val Val Val
225 230 235 240

Ala Val Phe Phe Val Cys Phe Ala Pro Phe His Phe Ala Arg Val Pro
245 250 255

Tyr Thr His Ser Gln Thr Asn Asn Lys Thr Asp Cys Arg Leu Gln Asn
260 265 270

Gln Leu Phe Ile Ala Lys Glu Thr Thr Leu Phe Leu Ala Ala Thr Asn
275 280 285

Ile Cys Met Asp Pro Leu Ile Tyr Ile Phe Leu Cys Lys Lys Phe Thr
290 295 300

Glu Lys Leu Pro Cys Met Gln Gly Arg Lys Thr Thr Ala Ser Ser Gln
305 310 315 320

Glu Asn His Ser Ser Gln Thr Asp Asn Ile Thr Leu Gly
325 330

Page 15

RECTIFIED SHEET (RULE 91) ISA/EP



tcattttaaa 2700 ggaattacta 2760 aacggtgaag 2820 ctctttccct 2880 actccctgag
2940 tctctaagtc 3000 tagctccact 3060 ctttcactga 3120 agatgatgat 3180

1t At i gaaat gaatttcect tattgagaaa aatattgatt aggggca‘ﬂ%i”é;c“ég?ﬁ’gﬁ“‘"
atgttcaaat gttagccaaa tgaaacttgc tcatctgtcg atttaaaacg tcaagaatgg
caaactgggc tgtgccctgg ttcaaacttg ataccgaata ttgaccaaaa tgtttaaagt tttaaaattg
ttgctaggtt catcagtaaa ccctagagtt gtggaatcaa ccctgaagac catagagaac

ggcagggaag aaacactgta aggtggiiis aaticaagga gicggtacat ctacatgaga
atgcagaggt tgtgatttct aaaaatttcc actgigttta tttatccict tcctaacata aaccaacgtt

<>149gatkccaa ggtccatcte cacacatcct cagactgtca ccaatctgag ccaaaaggge

<218sccaggcaa cggtcceect gaatgaggta ccaggaataa acttctcata agaccttcaa

<212ggttaatat tataaagcaa ttttagccaa ccctggaaac attctcaacc tacggtaage

<213eccaggdtticdiealtgtaa gccagecctg ttcctaaaag tgageggcetg ccceccacact
- (t)a;tagctctt tagctaccac

<223> Oligonucleotide primer

<400> 8

tatacatatg ttcagcagta ccaactc
27

<210> 9

<211> 27

<212> DNA

<213> Artificial

<220>

<223> Oligonucleotide primer
<400> 9

acaccagtgt atagatagca agaagtc
27

<210> 10

<211> 36

<212> DNA

<213> Artificial

<220>

<223> Oligonucleotide primer

<400> 10

cccgtcgaca tgctttcecttt tatgacaaaa tccttg
36

<210> 11

<211> 36

<212> DNA

<213> Artificial

<220>
<223> Oligonucleotide primer

Page 16

RECTIFIED SHEET (RULE 91) ISA/EP



ttatgaaatt tgttatattg taacaataaa aaggatatat aaagaaaatt acagtacatt aagtaatata
ggtg&caa atctgatttc ctttctgcac attcaaaact tgccacactg gcatgttta/%cctat aagt
adha %fg%f&ﬁgggaa Page 22 WO 2006/003422PCT/GB2085/H§58Y1/002601
P020634GBR.5T25 3240 atgtgactca 3300 aaggaaacaa 3360 acttcttgca 3420
ctcctectac 3480 catatgaagt 3540 agagaaatag 3600 caccttggac 3660
atatgcgccc 3720 cgtggtggcg 3780 caataactac 3840 tattacagaa 3900
PO20634GBR. ST25

<400> 11

aaagcggccg cgaacagcag ctgtgtcatc cgagtg

36

<210> 12

<211> 38

<212> DNA

<213> Artificial

<220>
<223> Oligonucleotide primer

<400> 12
aaaggcgcgc caggcaagaa cagcaggatc aagcgaag
38

<210> 13

<211> 35

<212> DNA

<213> Artificial

<220>
<223> Oligonucleotide primer

<400> 13
aaacaattgt ggcttctgag gctatggaaa gagag
35

<210> 14

<211> 27

<212> DNA

<213> Artificial

<220>
<223> Oligonucleotide primer

<400> 14
atatggcaca tttggtccgc actgcac
217

<210> 15

<211> 27

<212> DNA

<213> Artificial

Page 17

RECTIFIED SHEET (RULE 91) ISA/EP



ttacttcaca 3960 tcttccaaaa 4020 aggtggttaa 4080 aaggtacttc 4140 tcaccgccgt

taatctgcca agcaaaacaa cgcccaggct ttgattgtaa attcaataag ttcggcgo
cacatat tgcctgcaga tggtaaatgc gcccacaagg ag

cct8getedy’

g{l[%(g]?ZOOS/OOZ601

caaaggtcag attttctaga ataacgcatg gtagtgattg cagatctagg acaagcaacc
gtaagggaca tttcatacta gtcgctgaat aaagggattt gggaatccaa aatttaatat
gccggtgaca tccaaaggtc ggaaatgagg gggttgagct tttaattttt aatctaaata
CARGCaAR gaagatgatt tittcttcat
gtgaataata tcctggcacc cacttctggc aataaaatag gcactggatt taaagacaaa

<22 fA09aaaagc agtaactgcc cttatgaatt taatattctg ctgtactctt tttggacttc ctaacagcaa

<22§¥Xﬂ@Qg§BnuCleotide primer

acacactacc gtgcttgcta gatcaa%%%%

<400>

15

gatgaggaat gatgtcacac agatgag

271

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

<2206>
<223>

<400>

16

27

DNA
Artificial

Oligonucleotide primer

16

aaggtcaaga ttagcaagtg attccag

27

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

<220>
<223>

<400>

17

27

DNA
Artificial

Oligonucleotide primer

17

ataccataca cttacagtca aaccacc

27

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

<220>
<223>

<400>

18

27

DNA
Artificial

Oligonucleotide primer

18

ggtcttcget tgatcctget gttcttg

27

RECTIFIED SHEET (RULE 91) ISA/EP
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tgattttcag cattttaact aaaagtaaaa cactccaggc ctctgagggc agtataagaa
acaactcata tqcttgctat taatcacggg acatcttaaa acaagggtag tgtctgaaga
agatatitiB bt aagtctt cotactatta cactgggect agctcacagt acctg%ﬁ@%’zow 002601
agcagaacct cagctgagtc aaaaggtaaa ctgcaagcat ttaggttctg acattaacag Page
23 WO 2006/003422PCT/GB2005/002601 P020634GBR.ST25 4200

ficial

PO20634GBR.ST25

Oligonucleotide primer

ttggctacce gtgatattgc tgaagag

ficial

Oligonucleotide primer

gtcgtgaccc atggcgatgc ctgcttg

<210> 19
<211> 27
<212> DNA
<213> Arti
<220>
<223>
<400> 19
27

<210> 20
<211> 27
<212> DNA
<213> Arti
<220>
<223>
<400> 20
27

<210> 21
<211> 6900
<212> DNA
<213>
<400> 21
ttacaaatat
60
actcaaaaag
120
agttgtgttt
180
cacagactaa
240
atctatacac
300
tgtgtgtgtg

Mus musculus

gttaaaacaa

tcaaacaaat

atcattatga

aataagcatg

tggtgtttag

tgtgtgtgtg

acatacaaga

taaatgtcca

tcagtgtcta

aacacttaca

agttttcaaa

tgtatgtgtg

gaacctgaat

tccgtaacag

tgtattaaca

cactagtata

tagttgtttt

tgtgtgtgca

Page 19

acatatgttc

cttaaccaaa

tagactaaga

aatataaatg

gtgtgtgtgt

tgtcceccttg

RECTIFIED SHEET (RULE 91) ISA/EP

agcagtaaca

atatgggaaa

caaaaattaa

acttcttgcet

atgttttgtg

tgagtgtggg



gactttataa 4260 taagctatgt 4320 gtaagtttgt 4380 tcctttgtat 4440 gatgctcggg

MR

5040 ggctgtgttt 5100 ctataggaag aacaaaacta gctcaaaaaa

360

cctgtgtaca
420

tttgtcattt
480

tctgcatgcet
540

attacatata
600

ttccatgctt
660

aaaacatatg
720

ttgctgtgaa
780

gacatctgct
840

tggaaagttt
900

ataagagttc
960

tgaaagcaaa
1020

agaagtccct
1080

agtaggtgta
1140

caatttacaa
1200

gcttettttt
1260

cactccagct

ctatcacaca
tgtttgagat
tctaaggaat
cacattactg
gtgtggcaag
ctttctttta
tatattgcect
tgtaaactac
taaaaaattc
tctcctagga
catctcaaca
£tgctctttg
ggcaacttcc
atttaacctt
cctgtatcaa

gctctctcag

PO20634GBR. ST25

catataggtg
agagtctcct
tctgtttcca
tgtctacttc
tgctttacct
tgacaaaatc
gtttctgaag
atagtgtatt
acatgctcta
atatttgagt
tttctaatgt
ccttgatcca
attacagacc
agacctgagt
tcattgactc

gggtgtggtg

tcaaaggaca

ttttactgct

tatccccaat

tatatgggct

actgcgtcat

cttgtaacta

agatttttct

taactcatta

aggaaagtac

tcccacttca

tattatatga

gctcaggaat

agtttgtccc

gtgtaccaga

ttggcataag

gggttgggac

Page 20

acctcaggtg

gcatatacca

ctcgcaatac

caggagatct

ctcctatgta

aatattaagc

aatactgatt

tcacttttgg

ctcagtagat

acttacatcc

tgcatgttaa

cctggaggtc

atctgaccat

cagaactgag

gacttcagga

aaggcaggct

RECTIFIED SHEET (RULE 91) ISA/EP

acact 4560 aggcatcctg 4620 ctttatcgtc 4680 tttcaaaatc 4740
oi0) cgctttcgac 4860 ggctttcgca 9920 aaacatgatc ESQ&BQ@%@&(@W

tcagacatca
géccaaccac
gaatgacaga
aagtttattc
tttcatcttt
atttcaagta
ttcacttcag
ttaccctaat
ttcagagtaa
ttagtgaaaa
ctacatcacc
tagcaaagga
actggttgga
tgtccgttca
tgaagtgaac

ctaagtgcaa



ttttacaaga gcctgcttat acaatcaaca cggatgacac ctgaacaccg tacctcaaga

ctttcc

tttA g

el

tcttct aggttcctca aaaacagtct ttgaacaagg gggctgt
tgaacaa gctctagcca agtagttatc gtgtaatctt ccact
tggccctctg acactctggt cacaccttge atgagacgat agatcatcat ccatttcegt

t attc

e

aggcaacgcc ggcatcaggt ttctgtttta aggacagcag aaaccaacca aagaatcaaa
tgccaatcca tetetgtgtg gcagggctte ceeggttete ggtgttcgtc ggcagacttg geecctggeag

gtatgtgggt geegttcagy ctggtcecig aicalgeqly ggtsagtcac tgcggtgatt

139 09cacaagegg aacaacaaca tccgetgaat caaggaccct catgtttatg aacaagtctg
cacatcccca ataatggcac ctccgaggat atcatgatgce aaaacctttg atgttcttca

att ARGRRAIO-agtigetagt acearpapgmcCigyaggtgecta ccactatttt gggaaggtge

1380

ttaatttctt
1440

gggctgtgat
1500

ctattcttag
1560

gcaggctcct
1620

tgtttgtttt
1680

aagcccacag
1740

atgacaggcc
1800

gacactgttg
1860

cttecccaaat
1920

agcttggaga
1980

gaggaacagg
2040

acaagtgtgt
2100

agctcaatce
2160

acacacacat
2220

atgtaccttt

cattttgatt ttcacatcta

aacatagtta

tgcataaaag

aaacactgaa

tgtttgtttt

tattcctatt

tcactgtgag

tgtatttcat

gaggggaaca

tggcacttcc

ctttccaaca

agtagttatg

atgaaaccca

acacacacac

gtgaccctag

cctataatac

aattccagtc

acttttcaat

ttgtttttta

ttctttttca

catatgatgg

cataaaaagg

aaaagcgaca

acacaggcct

aatatcagct

aagatgactc

catgttggaa

tcacacactc

aaatgtccat

aaataagact

catagctatt

tttaatttat

gcatggggtt

gttcttcctt

ttgactgagg

acgttctttt

gggcaagtat

ggtggacaag

agggagcagc

aaggaactta

agctagagaa

agatataact

acaataaata

tgctgatcag

Page 21

ggactatgtt

tttattttat

tccagtcttt

tttttgtttg

ccecggectte

aagctcgecat

acccctaact

ttcagagtga

cccttggagce

gtgcagagag

cCcaaggggag

gaccaaccat

aacccactga

tgtatttcac

ttectetttt

RECTIFIED SHEET (RULE 91) ISA/EP

gttattgtaa

tactttgagt

aaattattca

tttgtttgtt

gtgaactaat

gacatcgtcc

atatgaaaag

gtataaataa

tacggcccge

gcccttceccaa

ctctcattta

gaccatgcag

aggaaaacac

aaccaaaaga

caaagtttcc



gcaacaaaac gagttaaata ttgtttacct tgtaatagct agcggtgccc gcaattccac tcatgetgcec
ttgtgtgcac tgggcctcat tcaaaaagac tctcecctgec catctttgaa tcattttctg tgtacaactc
agéa%t?g °“g4§ge 24 WO 2006/003422PCT/GB2005/002601 PC17GB2005/002601
P020634GBR.ST25 5160 cgtcatggct 5220 ttacagtcaa 5280 agaagcaact
5340 tttatgcaag 5400 aggatcaagc 5460 gtgtcccaca 5520 gatcatttat 5580
ccctacattt 5640 gtatttataa 5700

PO20634GBR.ST25

2280

cécatttggc
2340

atcctgtaca
2400

gattgggggc
2460

cctactttaa
2520

atttaagtta
2580

tttacaatgt
2640

tcattttaaa
2700

ggaattacta
2760

aacggtgaag
2820

ctctttececect
2880

actccctgag
23240

tctctaagtce
3000

tagctccact
3060

ctttcactga
3120

agatgatgat
3180

tttaaacata

attttgaaat

gaatttccct

tattgagaaa

aatattgatt

aggggcatta

gccatttatt

atgttcaaat

gttagccaaa

tgaaacttgc

tcatctgteg

atttaaaacqg

tcaagaatgg

caaactgggc

tgtgccetgg

ttcaaacttg

ataccgaata

ttgaccaaaa

tgtttaaagt

tttaaaattg

ttgctaggtt

catcagtaaa

ccctagagtt

gtggaatcaa

ccctgaagac

catagagaac

ggcagggaag

aaacactgta

aggtggtttc

aattcaagga

gtcggtecat

ctacatgaga

atgcagaggt

tgtgatttct

aaaaatttcc

actgtgttta

tttatcetct

tcctaacata

aaccaacgtt

tggattccaa

ggtccatctc

cacacatcct

cagactgtca

ccaatctgag

ccaaaagggc

acccaagcaa

cggtccececet

gaatgaggta

ccaggaataa

Page 22

acttctcata

agaccttcaa

tggttaaaat

tataaagcaa

ttttagccaa

ccctggaaac

attctcaacc

tacggtaagc

ccccaggatc

cacattgtaa

gccagccectg

ttcctaaaag

tgagcggcetg

cceccecacact

tatagctett

tagctaccac

RECTIFIED SHEET (RULE 91) ISA/EP

ttatgaaatt

tgttatattg

taacaataaa

aaggatatat

aaagaaaatt

acagtacatt

aagtaatata

gcgtggcaag

atctgatttc

ctttctgcac

attcaaaact

tgccacactg

gcatgtttag

cctatgaagt

aaaacatttg

ttcttgggaa



accttttcaa 5760 aaatcttcct 5820 ggctggcttt 5880 tatccagtgc 5940 caaagtgggt

6000 aagggctgct 6060 cagttcacag gtcttctttg accaccaata ctctttctqg aagttcacac

g%%é‘%?é%f%%“ ttaatttc gtggagacct tattatccta gcaggataaa gggca 8??3{’58 QL
tacagccttc ctgtgtggaa tggtcaaaat cctacatcta ccatgtgcaa tctgctttgc agactgactg
caacaactaa aaaaggtgcc acagtagtca acgcatggcc catttaagca gtgtatggaa
ttaagagacc gtactatgga accccaccat agaatgctga aggctaaggt aaccccaggc
aacagagcac tccagagagg ccc&tgbatrégBhagda zatttgtatg atgtgtgaga

3240 gacagacaac tcacgtctat ttacaggaaa aaacattatg atgtaataca aaaggttaat

ctcttcacac cacttgtgaa g ctcaa atctcapaag cagaagagag ggaagtgttt
o SR o SOpREECES S SRS ASEHN. oo
aaagagggga cccattttaa gcaaatggcc gggaaacagg atatattccc cagaaaccaa

aagg@9agapcag-aliiestctt geasalgcasRylcaderrt sl Cglrtasgiddligctagacatacaa

3360 tatacataat caagaacagc cctgaccact gatttcaaaa acaaacagtt ccacatagac
actagatgtc tttgcctgaa taaaacacca ccaacttgca tctgaggaac tacaagtgca

acttcagggaagg@aggggggggp@@@qggca gaagatgatt tgattttcag atcaagtctt
3420

ctcctcctac ttgattgtaa tttcatacta ttttcttcat cattttaact cctactatta
3480

catatgaagt attcaataag gtcgctgaat gtgaataata aaaagtaaaa cactgggcct
3540

agagaaatag ttcggcggtt aaagggattt tcctggcacc cactccaggc agctcacagt
3600

caccttggac cccagctcca gggaatccaa cacttctgge ctctgagggce acctgaatge
3660

atatgcgccc ttacacatat aatttaatat aataaaatag accacatgtt aagaatatgg
3720

cgtggtggcg tgcctgcaga gccggtgaca gcactggatt caatactcag aacacgcaac
3780

caataactac tggtaaatgc tccaaaggtc taaagacaaa gaggttctag aaaatgtggg
3840

tattacagaa gcccacaagg ggaaatgagg aaggaaaagc agtataagaa agcagaacct
3200

ttacttcaca agctattcgt gggttgagct agtaactgcc acaactcata cagctgagtc
3960

tcttccaaaa caaaggtcag tttaattttt cttatgaatt tgcttgctat aaaaggtaaa
4020

aggtggttaa attttctaga aatctaaata taatattctg taatcacggg ctgcaagcat
4080

aaggtacttc ataacgcatg acacactacc ctgtactctt acatcttaaa ttaggttctg
4140

tcacecgcecgt gtagtgattg gtgcttgcta tttggacttc acaagggtag acattaacag
Page 23

RECTIFIED SHEET (RULE 91) ISA/EP



WO 2006/003422PCT/C B2005/002601 P020634GBR.ST25 6120

gcaac

gy &ty

cat 6180 aggttccttg 6240 aaacagggtt 6300 atatcctaga 6360
'%63 B0 gggcctatct 6480 tgatgctggg 6540 atcctggctt 886/6;%0(%‘5)&8‘{1

6660 tccgcactge 6720 agtgacaccc 6780 agtcctccag 6840 ttgatttagg 6900

4200

gactttataa
4260

taagctatgt
4320

gtaagtttgt
4380

tcctttgtat
4440

gatgctcggg
4500

cagggacact
4560

aggcatcctg
4620

ctttatcgtc
4680

tttcaaaatc
4740

gctctectce
4800

cgctttegac
4860

ggctttcgcea
4920

aaacatgatc
4980

gagtcccctt
5040

ggctgtgttt
5100

ctataggaag

aacaaaacta

gctcaaaaaa

ttttacaaga

gcctgettat

acaatcaaca

cggatgacac

ctgaacaccg

tacctcaaga

ctttececgact

gtggtcttct

aggttcctca

aaaacagtct

ttgaacaagg

gggctgtggt

attctgatgc

tttaggagta

PO20634GBR.ST25

aactgaacaa

gctctagcca

agtagttatc

gtgtaatctt

ccactgggat

agctgctgtt

tggcectctg

acactctggt

cacaccttgce

atgagacgat

agatcatcat

ccatttccgt

aggcaacgcce

ggcatcaggt

ttctgtttta

aggacagcag

aaaccaacca

aagaatcaaa

tgccaatcca

tctctgtgtg

gcagggcttc

ccecggttctce

ggtgttcgtc

ggcagacttg

gccctggcag

gtatgtgggt

gccgttcagg

ctggtccctg

atcatccgtg

ggtcagtcac

tgcggtgatt

gcacaagcgg

Page 24

aacaacaaca

tccgetgaat

caaggaccct

catgtttatg

aacaagtctg

tatactgtgg

cacatcccca

ataatggcac

ctccgaggat

atcatgatgc

aaaacctttg

atgttcttca

aagaagtgtg

acctgccagt

accaaaaagg

ctggaggtga

RECTIFIED SHEET (RULE 91) ISA/EP

gcaacaaaac

gagttaaata

ttgtttacct

tgtaatagct

agcggtgccc

tcttecctgge

gcaattccac

tcatgctgcece

ttgtgtgcac

tgggcctcat

tcaaaaagac

tctcecctgcece

catctttgaa

tcattttctg

tgtacaactc

aggtatttat



ctgcatcctg ctacacactg cgtaaaaaga cgggatgttt ttagtaatat acttccctgg ttttctggag
ctctctttcc Cacttgctaa actgtacata aaagttgctg Cccagtcact ataatttgct tt aaaata
RGNS

oV XANS ¥dFaaaatc gtigtacact tcatgtggga atctcattat aacacg

CoH

tcttgacctt gaaccttcca tcccttactc tcctcatctg aaatatgcac cttatttcce actgctttca
acacattttt atccttagtg agatttttca gggtttaaga ctattcccct aagccacaga tacaaactcc
tctgacccac caggtaacct tgtgacatca tgtgcaatta tcactgttta ttcttagcca
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