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PROTEI N %E@ CEPTOR PCOLYPEPTI EOTI DE ENCODI NG THI S
RECEPTOR is invention rel at dentified R&I/ERU/04935ds,

- pol ypepti des encoded by them and to theiepoog@ar oducti on and use. More
particularly, the nucleic acids and pol ypepti des of the present invention
reI ate to a G protein coupled receptor (GPCR) herei nafter referred to as

"BACH GPCR', an The invention
al so rel at es &%‘ﬁg%&é{%ﬁ% ﬁg%gﬁﬁ}}@cl ei ¢ acids
and pol ypept| des at many nedically

signifi c QI ol ogi cal processes are nedi at ed by prot eins participating in
si gnal uction pat hways that involve G proteins and/ or second
nessengers for exanple, cAWMP (Lefkowi tz, Nature, 1991, 351: 3S3-354).

These prot ei ns are referreiag to as _proteins participating in pathways with
G proteins or Tppyvyspeieates togsdy ieatifiednudgic epids dobynsptidasencadedibe t he

(Kobi | | oanétng W AR08 ME sk i EMAAERRLES, AGAG0o BRED Iionsies
Kobi | Ba Bftle presdnt fventi&ic redate @ a GOProteir 3Gupl€bRe&iibr (CRORY Merelnafler, et al .,
Nat ur e, 8, .336: 73&%87?; G prot ei ns thense| ves, effector Erot eins, for
exanpl e, rﬁ%&@ﬁﬁ‘bﬁ% [ PURENSAd mswmbers of therRyripRermoriamilit of GRERs arhe
actuator 19\9&&1‘3}1@?&70 rfsﬁfeg?&f 1ﬁnigg%&ﬁ}§§5§ﬂg%%§%@og§mh Rl 9015 Qﬁise c

(Si mon, Cl ence or exarrp , 1 n one
form of q:o@rmpudcsansductl on, the effect of hornone binding is activation of
the enzyne adenyl ate cycl ase inside the cell. Enzyne activation by hornones
i s dependent on the presence of the nucleotide, GIP. GIP al so influences

hor none q;i;%k_ &bunp G protein connects the hornone receptor to adenylate

cycl ase. is 25 shown to exchange GIP for bound . GDP when
activated by a hornone receptor. The GIP carryl ng form then binds to

t ted ad | at | dro t al d by th
SordBern ftodt iV EHRERE plaliaRy eielly sighch S iploni Rl ettt gom  Thus,
t h e Weh Q14188 69 prateinc haridightifl 1P AndbtRhSdRtiBn PEHWASS that Wol%‘ﬂi%rot@ﬁls an

internmediate that relays the signal fromreceptor to effector, and as a

cl oc kf t hand©sseqondsnessenases, far exampte, pAM&(Igerﬂsnwuzrﬁ\éztmrrb?%héslbmimsﬂ)geng
sP havt et Hoed RioTEift BeieRnbd i oeBol A R Batd I Rt 13 AP O SOBAGS]| Ve

to represeRrG pro&!iﬁsﬁ’e Sbmarerarfiples bf these promieCincldddihecGPC 26&dptdthHuck s those
cytoplasm c | oops, rotgl n coupl ed receé)t ors include a w de raggg{r of
and

bi ol dgi cdPY @drs%ftrgwe&eee@a gppamigg fkohidkas & Kol al\Prog) NafpdagdnSaia
neur or eceRBO! &4 46-50; Kobilka B. K., et al., Science, 1987, 238: 650-656; Bunzow, J. R., et al.,

Nature, 1988, 336: 783-787), G-proteins themselves, effector proteins, for example,

phospholipase C, adenyl cyclase, and phosphodiesterase, and actuator proteins, for
example, protein kinase A and protein kinase C (Simon, M. 1., et al., Science, 1991, 252:
20 802-8).

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-protein is

25  shown to exchange GTP for bound GDP when activated by a hormone reeeptor. 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, inactive form. Thus, the

L
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G protein coupled receptors (also known as 7TM receptors) have been .
characterised as including these seven conserved hydrophobic stretches of -
about 20wom2886070 am no aci ds, connecting at |east eight GicecB®NIs935
hydrophilic | oops. The Gprotein famly of coupled receptors includes
dopam ne receptors which bind to neurozfptic drugs used for treating
psychoti c and neurol ogi cal di sorders. her exanpl es of nmenbers of this

famly include, but e not limted to, calcitonjn,, adrenergi c, endothelin,
CAWP, ad@ﬁ&tFWéFr‘f?ﬁégi;‘ﬁ ’?‘?&b as gp giteragdiate treé@;s& Poﬁligﬁj% ﬁ‘?‘gtrgcr?f’t?é,tot hr onbi n,
Kinin, T Qtebict] faSh/a B hibohRol\AhERORoABE IHASIgrRNIOL Nel Tl di T Ter entiation
gene-1, r 080p3| ns, odorant, and cytonegal ovirus receptors. Mst G protein
coupl ed receptors have single conserved cysteine residues in each of the

first two extracellular |oops which formdisul phj de bonds that are_believed
to stabilise FIsiBETEHRE PRIETSEHS §E‘P§£§“ﬂ&‘?fl§ﬂé§?n‘t°@§ﬁ ﬁ?ﬁpéﬁfé(ggéﬁéhs are
desi gnat s : ,% , :

i nplicat @g b?e;n Si gncéfrgf g%%ﬁ?@%n. gﬁ%gﬁ%%%g??%ea%afn}g? gé;ta(?;gﬁﬁ%e

( panmist yl wlieve torrefrasent aphshémbrane b-lmlikteconnected by ergacehlalar ot cyteplaemsd gnal

transducti on of some G protein coupled receptors,, Most G protein coupled
r ecept or 6opse Rrpiotein seunied wecepRBpelvs r ridermnge pEBiolpgisally ackxe rasepiars,

cytoplasm,c | po . t i or several G protein coupled
recept orsgl}fh gﬁfé)?{%é@gt lgékgg%%mgrngg@ﬁ%%ﬁor%hosphor ylation by protein

ki nase A and/or 'specific receptor kinases nedi ates receptor
desensitization. For sone receptors, the ligand bindi nl%; sites of G protein
coupl ed r eceptwreter@uplediracaptors (ls kpewa as repptorsLhaygiear s f or med by

sever al r 1 : LSy bei n
surr ound@éﬁﬁ%ﬁéwﬁg{ﬁg%& %g%%%{é% %{&%@g%sﬁ%? ggﬁ%@%coﬁagg? ues e%ofs t he )
G prl6t ei aminoagiisoneextingat teastightlivergeitibydmphilidoops. dhe IG-Gotain damily oupl ed
t t mb ., helix.is thought, t Ny d and, f
DO R TEIBL AN ALK St iou L0 AR AU TG g
recept O tafife ?%h@ﬂc and h&ﬁsBQgEaPQisBﬂieﬂ tﬁhar%&d&ﬂ%% of HﬁmWEs SRARhAl
T TMo dT p

resi due. e€rines, a aspar agi ne an or TM/ enylalanlzes or
t yr osi neisclade bat sre notitnited tte,ccalaitohing adugnexgivg emdptheling c AMP rademasirieg d
receptors can be intracellularly coupl.ed eterotrinenic.G proteins to
Vart ous. THEAREE: Peadr ARy Hfedonih, RRURRIRR et Hifthn blfite SiguBbBE” Jonneon
et als., Homgiofie, dpeins, enddthdHal differediidtiGdgene-1, bhddopkiastodorditodndi N a- subunits
preferentially 1Q stinulate particular effectors to nodul ate vari ous

bi ol ogi cHIOMeRNQYIRIeGeRtosS-ce| | . Phosphoryl ation of cytopl asmic residues of
G protein coupled receptors has been identified as an inportant mechani sm

for the regulation of Gprotein coupling of sone Goprotein coupled
receptors. G ost@iproteimugoupttdrecsppdrs havesinglt consdrved aysteiieqesidedstiagashh t hin a

ar gt | 290 S5t PR oA N R bopy Whigh FeRiAmaiad honsobaare BRissed 16 |y

I ntrodu ﬁd}éﬂéﬁﬂn&t%ﬂ‘ﬁ{oﬁﬁﬁ strldtti®, Tie BtnShBm b 'r@éio%seé:‘r@ H}sﬁé&at@@é(se.l“ R,

establis proven history as therapeutic targets. early there Iis a need
f ox 20dentMR| Th3, a4 IME,HEVIac et TivEL TOA3 bds Hean implicated in signal transduction.

Phosphorylation and lipidation (pamitylation or farnesylation) of cysteine residues
can influence signal transduction of some G-protein coupled receptors. Most 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 f§ -

25  adrenoreceptor, phosphorylation by protein kinase A and/or specific receptor kinases
mediates receptor desensitization. For some receptors, the ligand binding sites of G-
protein coupled receptors are believed to comprise hydrophilic sockets formed by several

G-protein coupled receptor transmembrane domains, the sockets being surrounded by



receptors which can play a role in preventing, aneliorating or correcting
dysfunctions or diseases, including, but not limted to, infections such as
bacteri al , protozoan and 20 viral infections, parti

i nfecti ongv%gwu%g(g by H'V-1 or H V-2; pain; cancers; dr abet elgcull %1)’04

anorexi a; bulima; asthma; Parkinson's g_{sease; t hrombosi s; acute heart
failure; hypotension; hypertension; erectile dysfunction; urinary
retention; netabolic bone di seases such as osteoporisis and osteo petrosis;
angi na pebydmplsybienesihiesipfitheiGrpeateini conpledireaeptors. de huyerophllicesids cﬁ“gach G-

rheumatoid arthrit nfl ammatory bowel disease: irrjtable
Syndrone. BRI AOMHIESferePio: RFRRRTBHS ek GFER P MinEans oo Balr
.di sor der s jjdduoliHaih P 9it8 NP8 HEs be&GhingRBIa M Seve PR -SrA&R rc@ﬁﬁl'e@ '?eceﬁt%l'é &4 um

dementi a, severe mental retardation and dyskinesias, such tington's
di sease ohaing h éiganthbimding sitef such asyhnffMﬂmspartarne@zleSSBMﬁ wrlswmws

PCTI GB /0 93S Ac ect of the rese i tio

pr ovi % r@?@ﬁ%ﬁéﬁ‘ﬁ? Eger% ?‘f‘gﬁo gty’f%@eéﬁ’ie O20F i ﬂ‘é%n hovvn in
SEQ I D Nobmamgr SEQ I D NO: 5) or a honol ogue, variant or derivative
thereof. 5 There is provided, according to a second aspect of the present

i nvention, a nucleic acid capable of encoding a polypeptide according to
Pr.ef.e t he rrses

the first aspe t he i,nyention. ab ei.c.aci d co
the nucleic acr Lﬂﬁéﬂ%@e‘iﬁe&ﬁﬂt%"%l {?‘iﬁb}haﬁly 8 e&é Y SO ST
SEQ I' D NGprotdindio @rmmt%eeuramrzyﬁr& i8h cﬁeﬁrerls%u\renbﬁrﬁre@.@tsee,lﬁhx%n% ovi de
according to a third aspect of thé present invention, a polypeptide

conpri si ngl aEﬁdoathl%P, H0:5dI7y3se pt Differens Sbpuiiteig or-subumes piefsentdlyect of the

|nven ra ch a fra t cont in pepti de .conpri ses one
O sl e R GOBIE Rl ol B RS A gEET | b N, 5.

or Wm ch PREEPhbESSI dAEf pmrhﬂ "r@sﬁldhfb@%f\@i RfeiREcugled REOHOEMNLS begt ween SEQ

| D No. %@gE%%h d?to N our{)h ellspecﬂtI| of f)érrte present

i nventi onldepﬁﬁrdaaﬁ an mmn@émeahmsmémcthaeml%@p&é IGepistein gevplingpisome G-

Decoral ng ARl SPhitbRSeceBroly SbRid BRRER N piellfie rO R Sl Bo0YE g
nucl ei ¢ aghnthnafgincthosg Overttiepsseed lsvéar@ neafly 350 tiksgRatic aferdtb@rgatingm i on. The
present invention, in a sixth aspec rovrdes a_host cell conprising a

nucl el% 20ansmembiaaefHiTNg reesptors ‘é% S@rﬁceﬁéﬁ# Y intepshyeed ogp th%earkr%e ntion,
or vector according to the fifth aspect of the invention. In a seventh
aspect of the present invention, there is provided a transgenic non human
ani mal conpri siThys,G4poattia wuakiddeceptas Havgan estabishesk pomen duistbryast h aspect
of the 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, including, but not limited to, infections such as bacterial, fungal, protozoan and
20  viral infections, particularly infections caused by HIV-1 or HIV-2; pain; cancers; diabetes,
obesity; anorexia; bulimia; asthma; Parkinson's disease; thrombosis; acute heart failure;
hypotension; hypertension; erectile dysfunction; urinary retention; metabolic bone
diseases such as osteoporisis and osteo petrosis; angina pectoris; myocardial infarction;
ulcers; asthma; allergies; rheumatoid arthritis; inflammatory bowel disease; irritable bowel
25  syndrome benign prostatic hypertrophy; and psychotic and neurological disorders,
including anxiety, schizophrenia, manic depression, delirium, dementia, severe mental
retardation and dyskinesias, such as Hun{ington's disease or Gilles dela Tourett's

syndrome.



WO 02/ 386U7 PCT/ GBOL/ 0~135 invention or a vector according to the fifth.
aspect of the invention. Preferably, the transgenic non-human animal is a
nouse. to an eighth aspect of the present inventj vi de
use of a P%%%% |de according to the first or third aspec¥8g¥H¥§@B&g
|nvent|on in a nethod of 5 identifying conpound which is capabl e of
interacting specifically with a G prote#n coupl ed receptor. W provide,
according to a ninth aspect of the invention, use of a transgenic non human
ani mal agyeniirng to the seventh aspect of the invention in a nethod of
identifying a conpound which is capable of interacting specifically with a
G protein coupled receptor. 10 There is provided, in accordance with a
tenth aspect of, i i f t

ant agoni ot _of " BIAEE IGRAR pqrRHCdR o Breséhr Tl ilon AL ploRiE 4 BACHECER 1 ch
expr essegpoppeilideceapirisinght ndne acid setpteaceshopaLin SEID 0D . o SEQJDANOL her
the | evel_ of cyclfc AMP (CAMP) in sald cell is lowered as a result of said
cont act i Rgor abkomaloghe.dagdrmrileryafivathereot.he i nvention, we provide a net hod
for identifying a conpound capable of |owering the endogenous | evel of
cyclic AMP in a cell which nethod conprises contacting a cell which
expresses a BAGkteGRGROWddd) accordingitel a%ecmdmppmndf thagratencinmenionga waeletver t he
| evel of cycll aid cell ed as a_result of sai d

cont act i #¢jd capa gg/g?léqoﬁglg%aopogyr Ftaﬁcc’é'g’ﬁ‘gé? 8&&?%??%}% the BYEURR. b ovi de a
met hod f %ﬂ:&sﬁi 'tl'fe\’ﬂxﬂﬂeléacﬁe @Bﬁsﬂgesctﬁpﬂaélac%dtyeaﬁgﬁae shOwR nBéﬁd 19°GB. 1,

pol ypepti de, e nethod conprising contacting a BACH GPCR polypeptlde wth
a candi dSEE HdMocLBBQARINOe # e HQ DN ONE bhe homhwguadridat er deoivptiveld bi nds
to the ﬁv CR pol ypeptide. W provide, according to a thirteenth aspect
of the if % on, there is provided a 25 conpound identified by a nethod
according to any of the eighth to twelfth aspects of the invention. w0
02/ 38607 6 PCT/ GBOL/ O 193i According to a fourteenth aspect of the present

i nved®i on, we e pravide, acmdripgmmd tluiecgaa@bet afftherpneskint inveptien.fa pdypeptide a

pol ypept 'cgn%p?i(s:l% " gqnen? of‘ a po y'ptregtgde accér%mgdto%ﬁé) A aspec1.I gfeth!a vpé%oﬁ) n.

Preferably, such a fragment containing polypeptide comprises one or more regions
which are homologous between SEQ ID No. 3 and SEQ ID No. 5, or which comprises one
or more regions which are heterologous between SEQ ID No. 3 and SEQ ID No. 5.

15 As a fourth aspect of the present invention, there is provided a nucleic acid capable

of encoding a polypeptide according to the third aspect of the invention.

We provide, according to a fifth aspect of the present invention, a vector

comprising a nucleic acid according to the second or fourth aspect of the invention.

The present invention, in a sixth aspect, provides a host cell comprising a nucleic
20  acid according to the second or fourth aspect of the invention, or vector according to the

fifth aspect of the invention.

In a seventh aspect of the present invention, there is provided a transgenic non-

human animal comprisinga nucleic acid according to the second or fourth aspect of the



There is provided, according to a fifteenth aspect of the present
invention, use of a 5 polypeptide according to the first or third aspect of
the invenyigpgisgfs Part thereof; or a nucleic acid accordi n %!;QH@ econd
or fourth aspect of the |nvent|on or part thereof, in a

produci ng anti bodi es. W provide, according to a sixt eenth aspect of the
present invention, an antibody capabl e &f binding specifically to a

pol ypepti de accordlng to the first or third aspect of the 10 invention, or
part therizgéntioarora yeotoy peqtrdide tethedifdtashyctaf thecheentioacPrefaably; theng to t he
second or_ fourth aspect of, the invention, or part thereof;. As a

sevent een‘ir?Psé%‘éE?n'g‘Pm@Hé‘nﬁ%ése%moil?ﬂrent| on, there is provided a

phar maceutical conposition conprising any one or nore of the following: a
pol ypeptide according to the first or third aspect of the invention, or
part thereof; Acqmﬂiyxge@ahdighﬂtsaspaﬁ@didtbmysmtmyehtédm“&cprdvmccmedf ag to the

second or fourt. t of .t i nvention art thereof: ctor
accor di ngpqlgpepﬂge n&é‘b@@t rﬁ}fortﬂﬂé‘i Fsrli’\?%trﬂfj’tg INVENRON In aa‘@éﬁ’loéh g to the

si xt h sasp enth or
Fourt cent B aLPag C'aﬁ%ﬁ"“ﬁ% it e S R s R AL S e
si xt eent hcaaplpdaecepiort he i nventi on, toget her with a phar rraceutl cally
acceptabl e Garner or diluent. 20 We provide, according to a eighteenth
aspect of the present invention, a vaccine conposition conprising any one
or nore of thewkQlbpik %co@mwl%'a%c@sm@%mtm Q%f trsediio h) c hiird
aspect of the Invention, or part thereof; a pol ypepti e encoded y a

nucl ei c a@rnbnmakhmgrdlmg torthe s&acoﬁrhspectfoﬁmetqusmon agiethbe of idertifyingna or
part thereof; ¢ctor ac din t he f t he i.nyenti on;

el | accorariny™ SHEL ARFR Bl pfkeding Pl FTRRG it SGompy e
according to the thi rteenth or fourteenth aspect of the invention; and an
anti body according to the sixteenth aspect of the invention. WO 02/ 38607
7 PCTOGBO 1 / 0Thregs meridedi ingeeasdansenyithea ieath aspess pé the msmﬁen\fmemrﬂ

i nventio to a
i sease osiips Biredfy At RARHHEolt Bach FRR TR EnGE SRS ReiGhtectie
accor di nga tedl wiieh fekp&kse@lBA(bHrrebe@sq@cﬁth a)éaxidttﬁtd torefdundind Aetddiding her eof ; a
pol ypepti de encodgw F Quclelc aci d acc? 3 to the second or fourth
aspect of Whetherjthg &ye %cyc £ AMP (cAME) gpsa aelw pypred @s resigokBid he fifth
aspect of.Jheshpvention; a cell according to the sixth aspect of the

i nvention; a comnpound according to the thirteenth or fourteenth aspect of

t he |nvent|on and an antibody according to the sixteenth aspect of the

i nventi on. rovi twentieth a f the.invention,

ot hOd of 1 ekt Fyclrgent BRRacEpE B YR P POt TRE0ae P L LSTMRE wi b
enhanced @Eﬁﬂoﬁh&!aﬁbl@oﬁﬁ@én%@fé ermia uBWéd&PQf@&HBWMPSn@%@]IWﬁ&}?“ ng to

t he patient "'an ant'agoni st of There |spg_how i n accordance
with a twasthed ﬁ@mﬁnscswétqcn@g apﬂé“@am@resswpe% GPQR{T%’!th@oPaDdldﬂﬁeeatl ng a

D o Rt A SRR PRI PE L FERERA Bkl of 2 BACH

GPCR, whi¢€ eringt oni st of

BACH GDCRowefﬁfaeraa-bkMt of dutd BAEIItIGRCR conpri ses a pol ypepti de having the
sequence shown in SEQID NO 3 or SEQID NO S. According to a
twenty-second aspect of the present invention, we provide a nethod for

t r eationg and/ of c &S Mhe At UsFEADE the Infeih! §Rbroviid & et $&atifig St eP
a compound capable of binding to a BACH GPCR polypeptide, the method comprising

contacting a BACH GPCR polypeptide with a candidate compound and determining
whether the candidate compound binds to the BACH GPCR polypeptide.

We provide, according to a thirteenth aspect of the invention, there is provided a
25  compound identified by a method according to any of the eighth to twelfth aspects of the

invention.



20 adm nistering any one or nore of the followng to the patient: a "
pol ypeptide according to the first or third aspect of the invention, or
part them)qubsaﬂpol ypepti de encoded by a nucleic acid accq;éﬂlijag(}{/(ﬂgsbe
second or fourth aspect of the invention, or part thereof; a vectofr -
according to the fifth aspect of the invention; a cell according to the
sixth aspect of the invention; a conpoénd according to the thirteenth or
fourteenth aspect of the 25 invention; and an anti body according to the

si xt eent h aspgedor@ingtibe fomvernti pectroffhaprena ifveatibn,ongrpRsidd Drompeamddi ng
to the seventeenth aspect of the invention; and a vaccine according to the
ei ght eentanzbis pébinding snesificalle in # palypeptiderrscerdijedethe firshor tprdsspect obthy GBo1
/ 0a935 T&%n@ioins provi ded, according to a twenty-third aspect of the present
i nventi on, an agent conprising a polypeptide according to the first or
third aspect of the invention, or part thereof; a pol ypeptide encoded by a
nucl eic acid according, to the second_or fourth aspect of the jnvention, or
part t her eof ; Therg échravided cascanding to fifieenth p3psctpifbe presentipeentiopnyssifidon: a
cell sacc I . Sl . af } Lan. cordi ng
o t o« PuHeBEde RocePingi b MSPRThi T sobesfof R Eenth, & HHIGHAE 28T boay
accor di nguclefc dig astortirgnd thesepend oofoutthespsey efithie dnvensiahforagenthefeof, inge in a
met hod of treatnent qr prophylaxis of disease. W provide, according to a
t went y- f Betpod frpredpcipg apttRodigsesent i nvention, use of a 10 pol ypepti de
according to the first or third aspect of the invention, or part thereof; a
pol ypepti de encoded by a nucleic acid according to the second or fourth
aspect of theWemrevidepatcomiingtard sikfeenthafpeca of thetpoeseatinventiory ah antibeelyf i ft h
aspect of the i.nvention;, el accordipg to .the sjxth aspect of t

ovent i ofpablS o e TR fY hee BESRRI hek St s b &7 Raebaeutel B o
t he jignv Welol 91215’21’@ .i@qply i [ the 15
invelr?'?i (;ei?],?é gjp’t e thggégtrf’ati on010 aﬁgﬁg%ﬁ%ggg?%%}&%gﬁngtgg?ﬁo P(gl(rigthe

t r eat mendecand g foptthlaspdcs obthedndinsionser. patkstheredfient y-fi ft h aspect of the
present invention, there is provided non-human transgeni c ani mal, :
characterized in that the transgenic animal conprises an altered BACH gene.

Preferably, tReaabichentiPispest ThEple8sht invmMibAh&eGprovalisting of 1 a
del etion of 20 BACH, a nutation in BACH resulti ng in loss of function,
i nt r oducrbegnacshitigsl eoxmngsitions ogmnisinganympepr mase ebthedellewinge aoe!vmeptide

targeted : I |.AL.0 L& i ous gene
from anot PR AL Btk L e el kb SPHE Wt o BELEIRRL ™ Ve

pr oMisde, enacdat by agutleicacidwebydisg i the asgndtor dburthasppetasfahe invexntor,iooparta non
25 human_trapsgeni c ani nal havi a funcgionally disrypted endogenous BACH
gene, i ﬁheeﬁpgﬁqteﬁer@%ﬂ{g@gmﬂ ?ﬁ%ﬁﬁhﬁﬁp% ﬁhFé%@n 1f“n“ﬁat%eLll 8??@“%??& %ﬁlﬁf}bsses
a U1 ansgepetRFaRiingenton? 8 c8hpoRe® Hscorfix! 1P tHRtRirRenth or fourteenth aspect of the

invention; and an antibody according to the sixteenth aspect of the invention, together with

a pharmaceutically acceptable carrier or diluent.

20 We provide, according to a eighteenth aspect of the present invention, a vaccine
composition comprising any one or more of the following: a polypeptide according to the
first or third aspect of the invention, or part thereof; a polypeptide encoded by a nucleic
acid according to the second or fourth aspect of the invention, or part thereof; a vector
according to the fifth aspect of the invention; a cell according to the sixth aspect of the

25 invention; a compound according to the thirteenth or fourteenth aspect of the invention;

and an antibody according to the sixteenth aspect of the invention.



WD 02/ 38607 9 PCT/ GBOL/ 0-493 The present invention, in a twenty-seventh-
aspect, provides a nucleic acid construct for functionally disrupting a

BACH genewiph3sda9st cell, the nucleic acid construct conpr : La
non- honol ogous repl acenent portion; (b) a first honol ogy rlgg?‘;obﬁmllégga{‘t’ed

upstream of the non-honol ogous repl acenent portion, the first honol ogy
regi on 5 having a nucl eotide sequence w’7th substantial identity to a first
BACH gene sequence; and (c) a second honol ogy region | ocated downstream of

t he non- honol ogedsedingpb as aifRienlisheadL thd YreseRt R@nHGHIRVOs videaididpndaid Ng a
nucl eoti de sequence with substantial identity to a second BACH gene

sequence, Kit 1ps agliscaspOESNCrERibHEY $@ 8 disaess CREPFSIRSRNY SEa O o1ord ofilis teldewingf t he
first BA : i i ACH .
accor di ng FATBBEEELERAmE D e RRL U AlksBREUE e My B IRETRE PR S50°,

process fmlypepadeiendugied bBAGHCERCR B atoopding itelthe sebehd@ifbadh aspeet 6f5he d
culturing a host cell accardi nog%_to the sixth_aspect of the invention under
condi B on8V§HioRnPIRATRIDSTROT vecker sgoerdingdp fae Bitasngctpiche prveppent ¢l i s
expresse . Lo ki j I - [ f the
o esent 1 isedRine) e SRUPRBL e FRERIGL URplBoind B0 VIGE AIRBSER oF]
accor di ngfotnedniieaspecosiithe inveatioh;ndspaatibedy ddeerdiny Rrthe eixtéontipaspedtiolf ¢he t he
met hod caonprising contacting the sanple with at | east one nuclelc acid
probe whiBKeW®Nspecific for said nucleic acid and nonitoring said sanple
for the presence of the nucleic acid. 20 W provide, according to a
thirtieth aspect of the present invention, a nethod of detecting the
presence of a Welprpede, aeoriinpiod twentiethtaspedt iof gte invertionr al neeslpdatt tehting e
invention in a sapple,.the npethod canpri sing, contact.in he s e Wth an
ant 1 B9y SEUEPLAGTOE OB A epBorone BEpRE BHARtTS AHVARPT 8 ARG or | ng
sai d sanphgich MethdiecomBmies ‘ﬁ&mﬁ{istkﬁﬁge&%;x @Sﬂ?édt dg gnﬁéotﬁ%t @%B@t’l—% FPER! St

e thod o

aspect of the present invention, there 1§ provi a e di agnosi s of
a di sease or syndrone caused by or associated with increased, decreased or

t her wi b |, i f BACH GPCR th th i sipg the st
of (5 et oot THRG® i 80V B BeCoraRas o Puesy e e oL BB | n an
ani mal sub{&itionda Hethod¥? Bikids @gﬁtig’ﬁgum BoR3D di5Cast WSRREHATIWIR rdiiced

suffering fromsuch a disease; and ( conparing the level or pattern of
expr essi oastivity bf & BACBIGRCRowhigh ragthedtomprises aémenipletingrimthe patient@hsease i s

sel ecltsed_a‘ LRM Bf‘ﬁA@ﬁ-?Eﬁ’CfIﬁ.nSi sting of: trigem nal neural gia, orofacial

pai n,” “pai rr assocrated w t oot hache, irritable bowel syndrone, 5 Barrett's
oesophagus, gl aucoma, pain associated with cancer, diabetic neuropathies,
Herpes infections, H V. infection m graine gnd skjn sensjtivity associ at ed
Wi tﬁ m gr ai ne, Preferably, the A&h 8PEr com%nses apcﬁypeptl(c{er}lavmgt e seque%/ce shown

in SEQ ID NO: 3 or SEQ ID NO: 5.

According to a twenty-second aspect of the present invention, we provide a method

for treating and/or preventing a disease in a patient, which comprises the step of

20 administering any one or more of the following to the patient: a polypeptide according to
the first or third aspect of the invention, or part thereof; a polypeptide encoded by a
nucleic acid according to the second or fourth aspect of the invention, or part thereof; a
vector according to the fifth aspect of the invention; a cell according to the sixth aspect of
the invention; a compound according to the thirteenth or fourteenth aspect of the

25 invention; and an antiBody according to the sixteenth aspect of the invention; a
pharmaceutical composition according to the seventeenth aspect of the invention; and a

vaccine according to the eighteenth aspect of the invention, to the subject.



al | odyni a, toothache, neuroma {whether caused by anputation, nerve -
transaction or trauma), nerve conpression (caused by tunours, entrapnent or -

crush), pwior},zﬁ,ggoto damage of the spinal cord or brain. | Qd'l%gﬁ%dgﬁsrentia

enbodi nent, t i sease is selected fromthe group consisting of:

dysl exi a, dyskinesias, trenor, Parkinson's, benign essential trenor, -
chorea, epilepsy and ballisnus, for exaﬁple occurring through stroke,

trauma, degeneration or malignancy. In a further enbodinment, the disease is
sel ect ed from Theze ¢y propidedrescerdinggo aftwentyythird 8spegtofithe presentsinventinm, en

fibrosis, h ti bl .adder, h I | aeni i slipdaen d
g O i L L
further dﬁh&h&reaﬁ,|a%]y;%%h&&e@%ﬁé&ﬂ'nQHeQFacT&Eec@BM PGRe 46cdnld W FSurdh | S 2
di agram show ng t'he results of analysis of the human BACH pol ypeptide (SEQ

| D NO: 3)aspexit ofjtheHiavetiansor pact thembf; preedtor iceondingfto therfeftlodspetizofithe
(http.//ww. sanger . ac. uk/.Sof t war el Pf aml search.shtnm ). Figure 2 is _a_diagram
Show g ARveotRes coDRcarRE iR S Uhaimar SAREH BRI Brameblt ipordpd e
transcrinhd @Raehy BEIRSReRA akdect SARE iBRnfi 5 2RERh antibdl &%6&&%% thd
PCTIGBO 1O t935 Figure 3 shows a erstriction map of véctor pTK3IBLMNL used
in the coitgesntlcaspeat of the inventiemisaidBASK fonvskinaunethpd ef treatgngntod shows t he
structure_ of ?n.al%&l e of BACH in which the transnmenbrane regions are

repl aced PRI 9T Fi8585Ft er gene and a sel ectabl e marker: BACH knock-out 5
nouse may be prepared conprising this allele using the nethods described in
the Exanples. Figure 5 shows the structure of a wild type allele of BACH.

Fi gure 6 show Weduewde, aseordimngdala twenty-igurhasnset efike praseatnnBatiankwsceut

m ce. ,Panel A:..100 x pagni fiication:. Panel, B, 200 x.magnificati gn; Panel C
300 1Omagheasits tororTBER) biedRbec? RunkShit capé B BEP L GRS 2na open
arrows i nglygrped€ ehdoded bk mil6lefticicxdRoedifig trthé second or fourth aspect of the
invention, or part thereof; a vector according to the fifth aspect of the invention; a cell
according to the sixth aspect of the invention; a compound according to the thirteenth or
fourteenth aspect of the invention; and an antibody according to the sixteenth aspect of the
15  invention, for the preparation of a pharmaceutical composition for the treatment or

prophylaxis of a disease.

As a twenty-fifth aspect of the present invention, there is provided non-human
transgenic animal, characterized in that the transgenic animal comprises an altered BACH
gene. Preferably, the alteration is selected from the group consisting of: a deletion of

20 BACH, a mutation in BACH resulting in loss of function, introduction of an exogenous
gene having a nucleotide sequence with targeted or random mutations into BACH,
introduction of an exogenous gene from another species into BACH, and a combination of

any of these.

We provide, according to a twenty-sixth aspect of the present invention, a non-
25  human transgenic animal having a functionally disrupted endogenous BACH gene, in
which the transgenic animal comprises in its genome and expresses a transgene encoding a

heterologous BACH protein.



Fi gure 7 shows BACH GPCR expression in sensory neurons. Left hand panels:
BACH expression in dorsal root ganglia;, R ght hand panels: BACH expression

in trigemypalyse@9glia. 15 Figure 8 shows Rotarod active pe n of BACH
knockout m ce/. g@gnel A shows performance of mce with out brrpfgg/r(@&{? dund

(three trials), Panel B shows performance of mce with inbred background
(four trials). Light grey bars: mce ha¥i ng -/genotype, dark grey bars:

m ce having +/- genotype, white bars: mce having +/+genotype. Y axis: tine
in seconds. 20THe maseat hvehidows in e swiértg-sefenth gpectppeyilesa tuebdic ackd acdstructri ce

i 5 i CRERRAP B iEHBERg 6 BAH Bone Bt ALl B oA aoar AR, of he
paw, 2 = mrgmﬁ&%m{@%mm%sdége Smedt @ﬁ@ﬁ& gb‘ﬁ‘éggg{@%oggr% & paw .

WO 02/ 38607 "PCT. /O L9351 ence LIsting ws the
cDNA sequecated gfstieamrend tRAGH-hGEGogBuNEplaRernéry wortaom, dypefirst badblogy fegiore

derived from SE DNO: 1. SEQ.|D 3, shows the, anin ci d sequence of

anan SBACK ek R ssciens ith SEORER! FIERHD/ D MR TBAGH §o15 SEIRCTA dbuse

BACH. SE H i f | D NO
?ﬁj Psdiehd ﬁoﬁx@@’%/ rg:%“%n 2000 BArStreLs HPﬂﬁ%oﬁ-de\j\%l?%%\%ﬁ?ﬂéT%é

6 shows e nuclelc aci quence of a BACH fragnment into a
pTOPO- Ec oribom dhre secondhomology oegicehavingg puastidsrsequenst with sub¥tastiaxpr essi on

construct, ,pr.oduces a ptide having an am i d sequence shown in SEQ
NG 7 0B o fohnd BAEHRenh Sealitien e Yl REGHE MR RS R R Fagon
10 whi ch jogatioh@aeGsirédR oftHREIRVB RACH genMieduishnse MELhRrally RERGHEe an
expressi on construct. The expression consfruct produce$S a pol ypeptide

havi A§ arendagameuaBACE ggaence shown in SEQ ID NO 9. A genonic sequence of
nmouse BACH is shown in the section headed "BACH Genom ¢ Sequence" (SEQ ID
NO 10). Such a sequence may be used to prepare BACH 1 S knock out mce as

descri bed bel og¢canding o & erty20gHIR 8speEFofAhd- FrlesdR SGRhTOH Ghe A"

invention relates in general Rto a novel G Protein Coupled ecegtor éGPCR),
r,

in parti dar piodueing arphaR BEERmobmspbde, theyaetbod compripingsupheng » sespe
whi ch we e[c@&%!}ngt@t sié%ﬁﬁgf‘ o%nvé}ﬁiopﬁlyh? nlaﬁglﬁ% grgo : chré/ Hﬁél{f@ﬁ&dor

derivatives thereof. I's structura el ate proterns of the
G pr ot ei rencodipg e AGHARPOR potypebtide Bexplessed. by the results of sequencing

the anplified cDNA products encodi ng human BACH The cDNA sequence of SEQ
ID NO: 1 contains an open readirig flame (SEQ ID NO 2, nucleotide nunbers

23 tQq5800) encpgidg ﬁoﬁﬁé&’,%@&ﬂdﬂf‘g]_tgfa t%zgty%ﬂﬂ%sﬁ&t%? &%@M%Mﬁéﬁ,@ | D NQ:
3. Human BACH is found to map to no Sapi ens chronbso 12p 13. 3. WO
02138607 ma&hodiehdstedting the presSiasidfamivclessadida®@aclin PEThERSIdA ¢rd88t hspeatti no
acid sequ e. of BACH has about 35 % identity and.57.%simlarit si ng
BLAST) | ARG T emebe i Bt e Rtk ro R R A P R oo
Subni ssi ajhedlickelcbhcldBrobe valich RGpacifie $6 said rmildieasid alP nHBid8iAg taid AdepE301,
U66578, AAB62087, WI0323, and B62088). The nucl eoti de sequence of BACH

(SEQ | D Ner the pigssnemefiihe 9gokeicasift-i t y (usi ng BLAST) in 672 nucl eoti de
resi dues with the anonynous Hono Sapi ens EST testis cDNA from (Accession #
AL042117 O tenwael der, et al.submtted to Genbank, 29-FEB-2000).

20 We provide, according to a thirtieth aspect of the present invention, a method of

detecting the presence of a polypeptide according to the first or third aspect of the
invention in a sample, the method comprising contacting the sample with an antibody
according to the sixteenth aspect of the invention and monitoring said sample for the

presence of the polypeptide.

25 As a thirty-first aspect of the present invention, there is provided a method of
diagnosis of a disease or syndrome caused by or associated with increased, decreased or
otherwise abnormal expression of BACH GPCR, the method comprising the steps of: (a)

detecting the level or pattern of expression of BACH GPCR in an animal suffering or



10 Furthernore, BACH (SEQ IDNo: 1) is about 99% i dentical in 420 nucl eoti de
resi dues to the anonynous Hono Sapi ens EST germ nal center B cell cDNA -
cl one (A si.on # AA769338 NCl - CGAP NO: 1} is al so about %, i,cal in
159 nucl é’g‘?ﬁﬁgg&o t he anonynous Hono sapi ens EST B-cel |, gﬁﬁéﬁﬁiﬁ%ﬁphoti C

| eukem a cDNA cl one (Accession # Al 492234 NCI - CGAP a BACH pol ypeptide (SEQ -
D NO 3) using the 15 HW structural ptediction software of pfam
(http://ww. canker. ac. ul JSoftwarc/|' fam search.shtm ) confirns that BACH
pepti de igspctel@R befsuffeeng ivnlsush hdidedidlang (B)scdmifaciag Mhalevel ok patterbhef mouse
honol ogue of the human BACH GPCR has been cloned, and its nucleic acid
sequence &pugssion wothairtofrerprmstenimed shown as SEQ ID NO 4 and SEQ I D 20

NO 5 respectively. The nouse BACH GPCR cDNA of SEQ ID NO 4 shows 84%
identity with the human BACH GPCR (SEQ I D NO 2) sequence, while the am no
aci d sequence 16 3@ ehiboiiherht) thedisemiesie sEAit BRGRhs pensp Estidg of:itiigeraidl 85%
simlarity with hugpan BACH GPCR (SEQ ID NO  3). A genhaom c sequence of nouse
BACH i s dicurlgip.cuptacial pRorpain psyqeiat thhmtm?hﬁﬂrraﬁaalem SEEPMEPCR ar e

Vo 027 s aeRcy ) cafhade. QR Phinsficidil Wi Ko AR RBEARALS L TN
react i on Kdogddinfurpbns, HIM infettiohs, BAGHieONA sigh earisitivitypiseddtedwith rii4tiing,o

varyi ng abundance in human spl een, heart, brain and |liver. An expression
profile dilogywir topdrache; nspewme (Whethey gaused by GSIDVAIBRCHIXONANBEUQESS 1D 5 NO:

1 to sear £ . i Al f in
CONA dor 1 DR ShY Y T e [ S o, dnftienoDERkbL o e bty !,
| eukem a of Becesisdl @ordforra?2234), germinal center B cell (Accession #
AA76933 8) and testis (Accession # AL042117). This indicates that BACH is
expressed in these normal or abnormal tissues. Accordingly, the BACH

pol yiepti des, UG cibbinenBtRDEReasdf (08 ERom e POARERALiAMYSE! O S and
| i gands are useful for detection, diagnosis, treatnent and other assays for
di seases dagentia,atystexid, dyslonesias, tremds Parkingbnds; heniga lessentialasanam codreBACH GPCR

in these and other, tissues. As shown in the anp| e expression data for
BACH oy SHSRS17  LerFos  BrBle ool 0 TRl 2 Ry SHBRBEIROPR Shi o
| acZ I epahdlRinafi@Ne is integrated into the 15 endogenous BACH gene, and

staining for expression of [err]-gal actocidase. Sites of endogenous BACH
pronoter activity drive expression of the reporter and are visualised, for

exanmpl e histo ' [ i | & 1 | : on.

Thi s pattern rArrar JnpidRilal Wit BU IR Soh PR b SEHET. o s
BACH16r arege dispiders, Styatia fibgsiahyperacsive blddder, hyberchsigstedotacmiprdislidaemids BACH
are shown in the Figures. 20 The above | acZ reporter staining, Northern

bl ot anal®diobesiyd RT- PCR experiments show that BACH i s expressed in the
following tissues: Brain, nore specifically surface of the cerebellum

Spi nal colum, nore specifically Substancia gel ati nosa (caudal / sacr al
areas); Dor salThesetndatigt embodinrentssgfethe friveatibly wilk be desesibed int fuethae &ethil br e
and C fi bqrg class; Trigem nal ganglion and trigem nal nucl eus and Crani al
nerve 8; ;> nore specifically 25 cells of the conjuctiva; Urinary

bl adder; Gall bl adder; Tongue; Skin, particularly around hair follicles and
in the nasal region; pleura and surface of lungs; Salivary glands, regions
of subnmaX8RIEBDESCRIPTIONOFFHIHHRAWINGS , nore specifically oesophagus,
stomach, villi of the small intestine, colon and rectum (crypts); and Fat
and pericardi um surroundi ng the heart. WO 02/ 38Q07 15 METHODS EMPLOYED

PCT/ @80 1/ 0935righe pfs%dih@xﬁnpsfhowm% fHeqSQiHs dfAMAREis eNthe HumMWACH unl ess
ot herwi se indicated, conventional techniques of chem stry, nol ecul ar

bi ol ogy, pelxneptie(TEQ IDNQsausieg thedAM struptral pradinjien saFvere efiefami t hi n t he
bilitjges. i i1 the art. Such techni
cop0 |48 iR R TR A 1 L Such, et s

Fritsch, and T. Maniatis, 1989, Mol ecular Coning: A Laboratory Mnual,

Second Edition, Books 1-3, Cold Spring Harbor Laboratory Press; Ausubel, F.
M et al. (19958HFH Fer diagrem shoping ae sxaression pide for buwan BACH GRFRcul ar

o obt ., dfleraled Byrev@RE bforitBUf-nblyifitiat AT reallish MOTBCRY, 11 B Foe. I

Techni ques, John Wley & Sons; J. M Pol ak and Janmes O D.




McGee, 1990, In Situ Hybridization: Principles and Practice; Oxford
University Press; M J. Gait (Editor), 1984, digonucleotide Synthesis: A
Practi cal , Irl Press; and, D M J. Lilley and J. I ,
1992, Met mgﬂ%?@? Enzynol ogy DNA Structure Part A Synt hesl%:CsT/é?@“Eﬁ#gi cal
Anal ysis of DNA Met hods in Enzynol ogy, Academ c Press. Each 15 of these
general texts is herein incorporated by”‘ef erence. BACH GPCR POLYPEPTI DES
As used here, the term "BACH GPCR pol ypeptide"” is intended to refer to a
pol ypept i de cofjgures? sgpwheerstrictionagdpofseqioe pd K3 EHoVEND nse8HQ thdxddstrudicar SEQ
I D NO 5, gr a horr%l 08%%,“ variant or derivative thereof. Preferably, the
pol ypept i GeTFBRHHF HY 99PY Hi%onol ogue, variant or derivative of the
sequence shown in SEQ ID NO 3. "Polypeptide" refers to any peptide or
protein conprising two or nore am no acids joined to each other by peptide
bonds or nodi f Finireéphdwethb strdsturd ofean, aljetepdfi BeCHdn sthgctethe tidehymbpinede”
refers to both short chains, commonly referred tq as peptid

ol i gopept IS 3Fe ’E?Pfaﬁ?)‘ﬂg}‘ §,?a°§rc1"(?p?’fberl %ﬁﬁé‘?‘géﬁ F‘ﬁ%b,cie %@fébﬁfagﬂ%‘?l?@& to as
prot eigs. Bakypepbe gﬁq@af&yco%gxgm@ttﬁismr@mgﬁﬁé ARS8 fesdr{iRE if fife 20
gene-encoded amno acids. "Polypeptides” include am no acid sequences

modi fi ed Ekamples.by natural processes, such as post-translational
processing, or by chem cal nodification techni qgues which are WO 02/ 38Q07
PCT/ GBOL/ U. ~935 16 well known in the art. Such nodifications are well
described in bapiuee § SKdws RBAtruStuPDs HAH el RROTEN@RNS, as well as in a
vol um nous research literature. Modifications can occur anywhere in a

pol ypeptide, including the peptide backbone, the am no acid sidechains and

the ami no or carboxyl, term.ni. wi,l | be appreciated th he.sane.type of
5 modi 1 cat 1 on 1RGP Benpy adeles ohdeme argenBRSY B hE gt ke iiRie
sites in pagdl WeNOP&IiDGR¢aRdn; Phried B: 200 k EEnFital 61 HandPC Y ﬁﬂ&%ﬁ'ﬁﬂatmny
types of nodifications. Pol ypeptides may be branched as a resuli of

ubi qui@ i n&tasedharrays indieaje gaingd eelicandfpen agpwaindieste celisthetdampet Cyclic,
branched egrLaagghed cyclic polypeptides may result from posttransl ation
nat ural processes or may be nmade by synthetic nethods. 10 Modifications

i ncl ude acetyl ation, acylation, ADP-ribosylation, an dation, coval ent

attachnment of f)avip, covalent attachnment of a henme nvoiety, coval ent
attachnment of BEWRT eWHBAGH Fﬁ?@%@fﬁ%@%ﬁﬁ?&?m@“‘%‘%ﬁr&emﬁﬂ’ﬁ%‘éﬁrrent of

a lipid ofadwl vatd Ve ) ggg Ldylinositol,
Cross-in leﬁng H E&:@%@t@odr? Y@a(lj fgdg ?g?%@gg ’ g%%%%%ggﬁé}[ellsgfa e%&? ﬂ{?Flg%{ inl(l) n,

f or mat i ontrigengual gaeglia.cr oss-i nks, formati on of cystine, 15 formation of
pyrogl utamat e, fornylation, gamma-carboxylation, glycosylation, GPlI anchor
formation, hydroxylation, iodination, nethylation, nyristoylation,

oxi dagg on, proFRRky8 skowd RERSS ddive PREFSRAMCK A BIATH kb &Yk alib Panel A
racem zation, selenoylation, sulfation, transfer-RNA nediated addition of

am no aci showspepfoomaneesofsnich with outbrgidbarlegrpend (thrpel trighs)qBangl Mashosys. See, for

i nst ance, I ST i | ar’ Rr | d. ., T
£ oi ghPBIoRPEE o R HILEe Pl sl Rl ERBE ks s Bl Bt -
Post t r anspadotyyez dhrkFirey bars: ivivdi Havitat+/0 pendPares phite bus smidechRimspegesotypgs.
I-12 in Pgsttranslational Covalent Mdification of Proteins, B. C Johnson,
Ed., Acadeénf™s:bisid sSefRfSyor k, 1983; Seifter et al., "Analysis for protein
nodi fications and nonprotein cofactors”, Meth Enzynol (1990) 182:626-646
and Rattan et alL, "Protein Synthesis: 25 Posttranslational Modifications
and A ng", AnBigdYé\8 ahoBetesqltsd 802 pavepBessut8 162 . X Thie: mmermvinga/4 genbtype,

"honol ogue”,, 'derivative" or "fragnment" in_ rel gti on t, he present .

| nvent | onTHSFRAYERE Ha eROIBRDTRIGE PERRG!+ GHRATMRG ST MiGHFFRLEIReEH G} =20
repl acemeqfihfawalel 25iPwRthd@ivaffike A, 2= ABBuMOKitHEERAl §PhE PaCH & thirom or
to a sequence. Unless the context admts otherw se, referenceS to "BACH"
and " BACHwihdrRwal n€thedmw)ef er ences 30 to such variants, honol ogues,
derivatives and fragnments of BAGH WO 02/ 38607 PCT/ GBOL/ 0-t93 17
Preferably, as applied to BACH, the resultant am no acid sequence has GPCR
activity, nore preferably having at |east the sane activity of the BACH
GPCR shown as SEQ ID NO: 3 or SEQID NO 5. In particular, the term

"honol ogue” covers identity with respect to structure and/ or function
providing the resultant am no acid sequence has GPCR 5 activity. Wth
respect to sequence identity (i.e, simlarity), preferably there is at

| east 70% nore preferably at |east 75% nore preferably at /east 85% even
nore preferably at | east 90% sequence identity. More preferably there is at
| east 95% nore preferably at | east 98% sequence identity. These terns

al so enconpass pol ypeptides derived fromam no acids which are allelic

- ™ A 7~ 1



10 Where reference is nade to the "receptor activity" or "biol ogical -
activity" of a receptor such as BACH GPCR, these terns are intended to
refer towdg, bolic or physiological function of the B%/(;gﬁﬁ(%?g,
including simlar activities or inproved activities or these activiiles

w th decreased undesirable side effects. Al so included are antigenic and

i nmunogeni ¢ activities of the BACH recdqptor. Exanples of GPCR activity, 15
and net hods of assaying and quantifying these activities, are known in the
art, and are @g@gnicpgqlstjngsdet ail elsewhere in this docunent. As used herein
a "deletion" 1s defined as a change in either nucleotide or amno acid
sequence in which one or nore nucleotides or am no acid residues,
respectively, @i ng. (A=Y F @Y 3 Ot hon" is

t hat change i gi}g ;B(t:?? gb?is%@%?ﬁg%wné Sg%&g?%figﬁﬁg%%?m%% Igggb:: Igsul ted in
t he addi tshows of opemereadingirasmendecived frodeSEQIDANONb. SEQJD NE: Bushows the

oD R e SR A M B B e 1
nucl egt i desy Ofor MR BACHS SRO Hh NG! £ Hloviiak 8RIASIESd SEquRAESr MBI

respectively. BACH pol ypeptides according to the present invention may al so
have del BAGHASEQID N€EBr& shoms the nenldis acidisequense of a BACH fragnent whicies whi ch

d i | ent d |t i functional | i val ] id
e quence dofed e e S DETERRS HoRar winiatte Beidteh eh RRrepon it BC the " Dac: "o
si mi | ari te¥prbgbiddctistrintt prsMegapo%Egme hdving AMfFlﬁmem sehinceRuehARRNI i city,

and/ or the arrpgiﬁ?at hic nature of 't resi dues. For exanple, negatively
char ged SED NOuE SEQIIINNOaSshows theamicteiaaeld gequenes of aBACH fragimentel y

chargged anmina , WD,02/ 386 9~935 18 aci,ds include.|ysine and

ar g AP ne Vhids siofe Mo AT AR A BREaR TRl B ARUEE 4TSRS RRgRt | o
hydr ophi IThe ekpressidri@snstriied pie@udes d poRPeptidhited MAtamitdl deitBseqlbtei sABwn in

al ani ne, %garg&{)ne, gl utam ne, serine, threonine, phenylalanine, and
tyrosi ne SEGQOHANWa?i ve substitutions may be made, for exanple according to
the table below. Am no acids in the same block in the second col um and
preferably in the same line in the third colum may be substituted for each
ot her: ALl PHAR ghtomip seqreficofthbdied ACH is showa igthdGeGioh hdidedPBACH

Conp1 se TBPBIROTSHSIE HSERII B8 SHER Bosaianse sk Heyisad &t HePRis G Grinus. of
C t 151 5okt LREERY HedohiBed biISH Hha #8 the BtAGAOO0US sequences may i ncl ude

sequences that affect 1nfra or extrace protein 10 targeting (such as
| eader sequences). Heterol ogous sequences nmay al so i nclude sequences that

i ncrease . Lhe_ i nogenicity of the pol ypeptide of the invention and/or

whi ch fa&&lﬁ%@ﬁ@ﬁ ation, extraction and/or purification of the

pol ypepti des. Anot her heterol ogous sequence that is particularly preferred
is a polyami no acid sequence such as polyhistidine which is preferably
N-term néA.CH‘Q)BC%i stidine sequence of at |east 10 15 anino acids,
preferably at |least 17 am no acids but fewer than 50 am no acids is
especially preferred. The BACH GPCR pol ypepti des nay be in the formof the
"nmature” prot Gup inventioyn réleted ipgerierddto @ nbaglaB-Prateidt Coupled R Beepfor dGPCR) Oi
protein. It is often advantageous tao include an additional am no acid
sequence PHHFBIAT, @ RrEhHsPWEOcERter (ype G-proteie courlad sarepior, Whish Ws refegieptes,

U, OB P SRR S EERAET, Y 20 sEiedtes.
o P O ol PR b BBy o a B Berof L Gttt f on. BacH

pol ypeptides of the invention are advantageously made by reconbi nant neans,
using known t goli Y S icrialy Yeihtet RS YT Frotuind o the TaBrotelt colpled Secestor e S
family, as shown by the results of sequencing the amplified cDNA products encoding
human BACH. The cDNA sequence of SEQ ID NO: 1 contains an open reading flame
(SEQ ID NO: 2, nucleotide numbers 23 to 800) encoding a polypeptide of 372 amino
25 acids shown in SEQ ID NO: 3. Human BACH is found to map to Homo sapiens
chromosome 12p13.3.




WO 02/ 38CQ07 19 PCT/ GBA /0-4935 using techniques well known to skilled -
persons such as solid phase synthesis. Polypeptides of the invention may
al so be pyes as fusion proteins, for exanple to aid in i and
purification. %Eﬁbgrrpl es of fusion protein partners include P‘E"ﬁ(fl?o(i}m el

gl ut at hi one- S-transferase (GST), 6xH s L4 (DNA bi ndi ng and/ or
transcriptional activation donains) and!{3 5 gal actosi dase. It may al so be
convenient to include a proteolytic cleavage site between the fusion

prot ei n par t nefdeatitiestdred Jirvkisiias oed@Hce of interest to all ow renoval of
fusion protein sequences, such as a thronbin cleavage site. Preferably the
fusion protein will not hinder the function of the protein of interest
sequence. BACHpotmpepcidissiuehcet dfeB A Gtdmnat about3ayo héentity and 6%t antilazty vy

of a1 r SRPBREAS T el oG Sciite R i e Py R BUNO SR B gaBnce
occurs | n(Akdich # UD0BER1 DBG SRNESHEL MEPRYRD B 88 Blin€f NOWN Birect

environnent, or both. For’ exanple, a polynlcleotide, nucleid¢ aci'd or a
pol ypépt i Sebmiasion 21{EER-1 BREnelated agcdssivnmymbeisatP_D85285t1,"AA0PE0dd, " but the

sane . po | eotd |.C_aci ypepti de separated fromthe
coexi st nggmemé%éﬁwﬁb%aﬁ%@@@ teis "isolated", as the termis
enpl oyed herein. It will however be understood that the BACH GPCR protein
may be m xed with carriers or diluents which will not interfere with the

i nt ended pur poSke nicledtslesequanca oA BAGH (SEQBP N@jgahdeaba 98Ybisientity i(ading
i sol at ed. i d f.the.i t] | be | tantjall
bur 11 od PLARD BT nietine el B RaP R Oes salleRs BSDRSREERRA.Y 2 20

pr epar at i fomi (Aceblisioh HBLO4L NFNOREKrad] @, £xBfUNE e ORI GeRuUK0P9-PRB. 00 he
protein in the preparation is_a BACH GPCR pol ypeptide of the invention. The

prese® i Rurthermore, (RER:1B8Nq:d) peghout @Yo déniicpsindg 0 avgiotiforesisiieytoBACH

pol ypepti i i | n [h t $..0Of L and
rs” ol 5 alE il dohd shitent BYEBhirlal FSF B dABIER' Sorll ABRAGRI 0 “The
Er esent i AngB:{mN%Cth bgiObb)tiwiaBa aB%ﬁmwmnﬁﬁﬁl glwl5&:in;ﬂhﬁl)eot(iéltreetaathgb:c y

etween 4 and 40 1 N0 aci i epgth. The pepti may erive rom a
BACH @cwrwavweﬁﬁ@er@ Bieps £ ToB el Frwanic wp@sladﬁﬁ@nﬁac NHesonen with a

sui tabl e fon # WHHOBB4INEREGKP SBATH ﬁi&%ﬁﬂaé @@q)ﬁmcstes})luf;fnggﬂﬁlg etc

may be made by reconbi nant neans, or syn ised synthetica ,
021 38607 BEMNMGTHUEREE /poediddon Sﬁfbvarepfrpi‘ap‘epti de" includes the various

synthetic,.peptide variati o nowp.in the art . such a oi nverso D
pepti des. (b ‘:‘"‘: = ‘“:va O BraLE gt Y Egete mﬁﬁwﬁ%ﬁgfg¢ﬁ£eﬁl ee’ls!a _
epi tope. GherPSRhé dEPMMA%tABuHIROURBIFEgUre 1) i vo. Preferably the peptide is
capabl e of inducing neutralising antibodies in vivo.

The mouse homologue of the human BACH GPCR has been cloned, and its
nucleic acid sequence and amino acid sequence are shown as SEQ ID NO: 4 and SEQ ID
20  NO: 5 respectively. The mouse BACH GPCR cDNA of SEQ ID NO: 4 shows 84%
identity with the human BACH GPCR (SEQ ID NO: 2) sequence, while the amino acid
sequence (SEQ ID NO: 5) of mouse BACH GPCR shows 80% identity and 85% similarity
with human BACH GPCR (SEQ ID NO: 3). A genomic sequence of mouse BACH is also
disclosed (SEQ ID NO: 10).

25 Human and mouse BACH GPCR are therefore members of a lafge family of G
Protein Coupled Receptors (GPCRs).



5 By aligning BACH GPCR sequences fromdifferent species, it is possible to
determ ne which regions of the am no acid sequence are conserved between -
differe i.es ("honol ogous regions"), and which regio ween
t he dif?%Pé%?ﬁ@gecies ("het erol ogous regions"). The BACH g??g%%%@. €s
according to the invention may therefore conprise a 10 sequence which
corresponds to at |east part of a honpldgous region. A honol ogous region
shows a hi gh degree of honol ogy between at | east two species. .For exanpl e,
t he honol ogouBxpregsionPrafile 8hBACAL | east 70% preferably at | east 80% nore
preferably at |east 90% even nore preferably at |east 95% identity at the
am no acid |l evel using the tests descri bed above. Peptides which conprise a
sequence whi cpolgpictassehaitigedction (ACR hamplifignion af BACH dDiYA ldeteased i n

i s explained in further detail be|low 6 Alternatively,

t herapeutic strategi a | /
t he BACHXBIRSROBOSt /ﬂéﬁﬁy’aﬁ’é‘%ﬁ@éa‘é@%‘é&H@%&épm’éﬁaﬁot?rﬁ%%’@ﬂ%%%n at | east

part of i : r e I ee of
honol ogy between at | east two species. GP N S A

SpBRLRh ORI BAGHRIPCR N GIRPIGIRNS of BUliRTBRABONDIA AT O
NUCLBI C ROt D$o 2éardinite HumanrES D date seuangsisis BE ABATH idemtiyinsiadecfotndimsg DIRACH
nucl eoti des and BACH nucl.ej c  acids,_nmethods of production, .uses of these,
etc, as %‘é@’éﬁi {108y lipraries prigwatingfraf Bop %ﬁ'ﬂ@rcirqrﬁc f}ﬁﬁgho('ﬂ’@gﬁ‘ﬂ@m@ The termns
"BACH po, PRy %g,;h e, . | isdegicmay be
used i nt@cg%%%oglg#aéﬁq%ngﬁg ar eﬂl:dfl%een e]zglE\E%Ho@%b(e3 %S%C%*Aaw%lg?%@u%lgetgsﬁsde/ nucl ei c
aci d ?S @mogmsici g LH4BUET)eThis andichtesthateBAEHhls exhreesediin tIBEQnbMMMN®r 1, SEQ ID

NO: 2, S ID ND: 4, SEOQ.ID i , h | . i ant erivati
her oof ABPBRANSANGS. ASOIE) TP OSH Aol AR Eh e A et Bt engpotieSy
homlgog Ugprasaioh 3REtoRs artelid a}ﬁ%ﬁ Rr‘cé)ﬁlsgfué?&ggtecﬁgx,%é‘%§ﬁﬂr@a¥nﬁ§rdmp' 193i

nucl ei ¢ acid sequence SE . Q , host preferably, SEQ ID
NO 2. Taseaysdondiseasacrbspelated witteoisrdander pabrbnommpkepressionsgfdABHCH nucl ei ¢
aci d" shﬁghg .b?hunders oogl to specifically include both cDNA and genom c
BACH seq g8, ?SSPngfii}?%Iléﬁuef'he nouse BACH genomi ¢ sequence shown bel ow
(SEQ ID NO: 10). 5 These terns are also intended to include a nucleic acid
sequence capabl e of encoding a pol ypeptides and/or a peptide of the present

i nvlen_ti on, i.4sshewmichedixagpésst expaessinmdata o84 Coryalsy heebtaed by usand
nut el ¢ @@I&Socﬁ%ﬁ%o%ge fcﬁg%‘/géﬁoﬁl' Qﬁm@%ﬁ%&%‘&ﬁg@é}pﬁgk % ﬁ’&eg@%%&’ﬂié&%gﬁ 3 or SEO

pol ypeptide conprisin m ho acl d seque wn Tn

| D N® Sendogeroul BoCHOteRe, andrstaiiihg G6r ekpidsyidhiof §-gdtatenidase 18itdsroff er abl y, the
BACH GPCR pol ynucl eqti des and nucl ei ¢ aci ds, conpri se a nucl eotj de, sequence

capabl e @dogenayaBNCH prempiss getivily @b%%?sﬁ@npggledﬁp%ﬂa?@iddf%@ﬁ%%@ shown

in SEQ I ggrg : 8 at : I | : er

" Pol ynuc@éotl é'; hgggﬁg}eg@?@i}?g#glrtggﬁ %Ibgdr%yceg%flgﬁ &%E@%ﬁ%ﬁ gé;pattem

pol ydeoxfaithfullyakpeternte thewdtprebsion patiam ofi thedintlo gehoRNB AT H BfdAsaiptsniSthaifingd RNA

or 15 DNA. "Polynuygl eotides” include, wthout limtatign single- and
doubl e- SRAEFRSRS §hmggﬁmxpr§sgnﬂfﬁx¢£abqslgwpé_e ¥ oubl e- st r anded
regi ons, single- and doubl e-stranded RNA, and RNA that is m xture of

singl e- and doubl e-stranded regi ons, hybrid nolecul es conprising DNA and
RNA20hat may Tke showgllacZ rapartaestaining, Morthermydotoanial ysis ad RT-PER expgeithepts a

m p)(;lt %5 Cﬁ{%ff ﬁlhggé&XCI-? ?sdex%(r)e%?édelh%é ﬁ)qg%vqngr Egsiugsn:%ra{n? m%géj isﬁeic%?c’ally surface of
the cerebellum; Spinal column, more specifically Substancia gelatinosa (caudal/sacral
areas); Dorsal root ganglia, more specifically neurones of the A-6 fibre and C fibre class;
Trigeminal ganglion and trigeminal nucleus and Cranial nerve 8; Eye, more specifically

25 cells of the conjuctiva; Urinary bladder; Gall bladder; Tongue; Skin, particularly around
hair follicles and in the nasal region; pleura and surface of lungs; Salivary glands, regions
of submaxillary salivary glands; Gut , more specifically oesophagus, stomach, villi of the

small intestine, colon and rectum (crypts); and Fat and pericardium surrounding the heart.



20 refers to triple-stranded regions conprising RNA or DNA or both RNA and
DNA. The term pol ynucl eotide al so i ncludes DNAs or RNAs containing one or
nor e nmodi i es and DNAs or RNAs with backbones nodifig ility
or for ot gﬁﬂﬁggzons "Modi fied" bases include, for exanpleeTégﬁ?ﬁ%%%ed
bases and unusual bases such as |n05|ne A variety of nodifications has
been made to DNA and RNA; thus, polyndéleotlde ~5 enbraces chem cally,
enzymatically or nmetabolically nodified forns of polynucl eotides as

t ypi cal | yYMEgHOUS Evmayebe, as well as the chemical forns of DNA and RNA
characteristic of viruses and cells. "Polynucl eotide" al so enbraces

rel atively short polynucl eotides, often referred to as oligonucl eoti des.

WO 02/ 38607 72rf2 ecfl%gﬁgc{fQH@ sdrdt if¥ehd 1orp§/111*'ngtgfo?kﬁﬂgss%fh&l&ﬁseﬁlﬁﬂxtchgq person

t hat nunerous nucl eoti de seguences can enco e sane ypeptide’ as a
resul t ofcohhmt@egbinehraqvesoif chbamsgﬁnmbleculanblmlog&smebhoit@yeretpmtbhant erm
refers . to nu tide se ces, oligonucl

" | t
s o enoe NATRI R a6, Wik B SaGiny CEe o] ARGt Sed ety Fhnt s 5
and dsrl vad aﬁe@c&lh&m&ue@w Op@aﬁn&%tth@nt%rétﬂﬁrg&f )fr;%re-l;gﬁltpwa %ﬁb@ﬁk Sxﬁquence

may be DNA or genom ¢ synthetic or reconbi nant origin
be doubl & %ﬁ%}hdmﬂ Brhfhnngls d%QrMntbemeﬁmmeg 4 bpbageny iMaynidSesems e or

o pr opariaiity HhekS dr D Sh AR P ke aEiohy Birst ArBpelEakbickal FEYS MBinant
DNA).. 10 ﬁh@ﬁ@r anemeh&ecwem Pm&éo@pﬁqw&em;asmggy BR 19 30N 16T06md er B
"vari ant' honol ogue derivative" fragnment" in rélation to the

pr esent I i Wilen & 8%155 N@M{M@ﬂ@h&YéuBsRM,dt Ctarbfl‘9¢,,andaﬁ |I<éa}m<,)ﬂ199ﬁ,,DN%ds:oifatmt i 03
Cromfr deSetbe R el Tedidienoa Y o2 seiieh 3 PRk Bl s Ot ext

adm ts otNieGeé SQQO,F EzfﬁszHﬁlB&dzEﬁzonBﬂQﬂcyD%Banﬂi@ra&WUmlﬂ&bMﬁPress M.
references to such variants, ues, derivatives and fragnents of BACH.

Pr ef er ably! attKEd%raulfi%tOhﬁe&m«émﬂda yaketie b Brasiisabibrpraagie| isesi and, Bavi ng

GPCR acti t a GPCR
shown as I\\él[;EjQ)fT Jlswl\%@% %@%\% B@R% ME&@% ef %ﬁ%ﬁﬂﬁy %Nf‘\[/e;ﬁr:’?tweﬁ é ue" is
i nt ended Syﬁt}mwmzdiﬂi@nﬁcah&ndyﬂhoﬁDNﬂMahcds mcElﬁ:ymhdgy; AcadhdﬁmrPréssnEadhon
such éhat t he resul is gcl gofi de seguence encodes a pol ypeptide which has

ct.qf.twegmrﬁ {ER158 BETelTo e emOBRCEDY LRy (1. 0. sim larity),
preferably there is at least 70% nore preferably at |east 75% nore
preferably at |east 85% nore preferably at | east 90% sequence identity.
More prefRAGH GRORPOLYPERTIDESast 95% nore preferably at | east 98%
sequence identity. These terns al so enconpass allelic 25 variations of the
sequences.

As used here, the term “BACH GPCR polypeptide” is intended to referto a
polypeptide comprising the amino acid sequence shown in SEQ ID No. 3 or SEQ ID NO:
5, or a homologue, variant or derivative thereof. Preferably, the polypeptide comprises or

20  is a homologue, variant or derivative of the sequence shown in SEQ ID NO: 3,

“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 isosteres.
“Polypeptide” refers to both short chains, commonly referred to as peptides, oligopeptides
or oligomers, and to longer chains, generally referred to as proteins. Polypeptides may

25  contain amino acids other than the 20 gene-encoded amino acids.

“Polypeptides” include amino acid sequences modified either by natural processes,

such as post-translational processing, or by chemical modification techniques which are



W O 021 38607 23 BACH Control Regions PCT/GBOLl/0.1935 For sone purposes, -it
may be necessary to utilise or investigate control regions of BACH Such
cont rol i i ncl ude pronoters, enhancers and | ocus co ns. By
a contra{’gﬁzésgg@n we nmean a nucl ei ¢ aci d sequence or struc?%'f/g;bmi{ﬁ%hp
capable of 5 nodul ating the expression of a coding sequence which is
operatively linked to it. For exanple, jgontrol regions are useful in
generati ng transgenic ani mal s expressing BACH Furthernore, control _regions
may be us rate.e n constructs for, .BACH. ntr i ons

Fr o i £ PR Bhow fh: Ao SEQY o oppes SE Al drdirBe BBl can i tEmh 11y
non- codi 8&&1%'%6%@5151’?5”&9 Wil bEH d‘?d’luﬁﬁﬁcﬁﬁtresteﬁﬁh%%ﬁﬁé'MBdl'ﬁ%Xl%nsJeQnOf BACH.
This is describedin further detail below. I|dentification of control

regi ons o¢cuBaLxQIWhese staaolgpcmrduemnhudlregﬁepaptxdﬁeba@hbmneedammmacml smdﬁ?rber of
ways. For, exa t he codi n of, .BACH ma obt ai ne m an

or gani snfhasy HEFEE‘E?{'PH@%C&EQQ%YﬁGE}PQ}I Wéfl b§ aaprﬁmq,éqqget tﬁﬁﬁ%‘ﬁe Rélq cDNA
sequencenpgifaiiiPhily be prafhlis U Sand WRyiRBdeResatitvaial SRRIING offen
appropriate genomc 1571 brary, or by priner éxtension as known in the art.
Dat abasep&gzeptifie.ndlsof 2 gioen pelydeptideanas corginahay typescofphodifidatioBach 5
sequences which are particularly of interest include non-coding regions.
The 5' regions may be exam ned by eye, or with the aid of conputer

programs, to pglopéitfass HRGURNEEINBY hf & réditOT ubliEkion! L RELRRPIR 9flic,
pronot er and/ or “enhancer r Qgylons 20 Furthernore, sequence alignnents may

be conduwithar withschianchingiGyckici itanchsd@nd beanchesheyolis m&ypwtxéesan@amsshs By

Get or m OB Eer g SRR Pree b el Mokt etV bt voen

di f f1y enModifReli &% inBhid4catplater, \aegllah@ﬁl Azm? 1iRylatikg) amidatiemrRbaalentcont r ol
regions for the cg‘ene in question (i. BACH) .. The nouse and human genomn ¢

sequenceattashmggt ofiflavin wmaln@raétachmfmt@f&rb&rr@ meiehp Gevalgratiagenentiof asequence
ESEQ D Ny hﬁé or e@t?deecfg?fvgﬁ%j cg%l t%fl?rﬂérﬂgft‘% hp'f&' bt Pgirdgﬂ?:ﬁgam%@
onol ogues Prom other. or gani's obtai hed usi'ng standard met hods of

scr eeni nepvakhtgtaehpreapof pitoephmmllyhaogmedrassadkﬁugpoycﬂhetxmmlfbdwbdmdrmn BACH
sequence; The eno of t puffe aigx éTakl fli c a~ rubrip WO
02/ 3860 7 FRS IO SREHYARIN, Hnﬁa9na esaRlsa T malige f Fﬁ‘}m& BACH

hO”DﬂSOQU%rmE@cKH)@f’ ﬁ}%@@lu@imatt@% glﬂﬁ’éh Cg‘&ﬂirﬁ%gcirﬁgkﬁﬁ‘n é d}‘b% D‘J/‘_lﬂﬂéh BAGH gene
with a nouse or hiunman genonic sequence ( NO 10, nouse
BACH genamho,r f@aqaeméwdmylawnu@dmanom Iueﬂlwlatlynmmsibyleﬂon,egndamncont ai ni ng
control t|o studl al.se be_c cted.to ikdentify

ot oot er PERGREE Rk DB BRpf PraRuion Rac RS SRR 1 V2 control
regi ons sautibe, teeefdr/RIGA radisted additian ob minmmtbq:&meﬁl Bisch Adarphiyliohne
candi dat e sequences are |inked to a reporter gene and the expression of the

r epor t er aidetbdquiigationp Sepder inplercs Sootef Ty wpr e ArEdlolecular Properties, 2nd
20 Ed, T. E. Creighton, W. H. Freeman and Company, New York, 1993 and Wold, F.,

Postrranslational Protein Modifications: Perspectives and Prospects, pgs. 1-12 in

Posttranslational Covalent Modification of Proteins, B. C. Johnson, Ed., Academic Press,
New York, 1983; Seifter et al., “Analysis for protein modifications and nonprotein
cofactors”, Meth Enzymol (1990) 182:626-646 and Rattan et aL, “Protein Synthesis:

25  Posttranslational Modifications and Aging”, Ann NY Acad Sci (1992) 663:48-62.

The terms “variant”, “homologue”, “derivative” or “fragment” in relation to the
present invention include aﬁy substitution of, variation of, modification of, replacement of,
deletion of or addition of one (or more) amino acid from or to a sequence. Unless the
context admits otherwise, references to “BACH” and “BACH GPCR” include references

30  tosuch variants, homologues, derivatives and fragments of BACH.



According to the nethods and conpositions described here, BACH GPCR i s -
useful for treating and diagnosing a range of diseases. W\ denpnstrate here

that humeg ps to Hono sapi ens chronosone 12p 13 . 3. Y, in
a specific errboc?q?rent BACH, and agents which bind to, 15 gg@&%@@%’

ant agoni se BACH may be used to treat or diagnose a disease which maps to
this | ocus, chronmosonal band, region, armor the sane chronosone.
Furthernore, we denpnstrate an expression pattern of BACH in transgenic

m ce, and identi f 0 e. .These indica e for
BACH i n sensi ng géﬁaﬁuﬁﬁggﬁpgdﬁgﬁs&@1 tilﬁé%su? rwnggg @Fﬂ%wceéﬁﬁpﬁd agents
whi ch bi ndetiwty, Wp&@er@bly&ﬁvﬁ;@b@%@ﬂ the sBACkLtimly dfehe BACH GHRARe kot as

di agnose a dlsease In which there is a disorder in any of these.

Accor di ngPEQ IhNEh S Itk dlHdYe: Dfln pagiculayhe tom “thlpggﬂﬁROW’lelﬁéltltbswﬁht 0
di agnose %sga&g@&m YreBRY/TBRRR R &ﬁagllg gg%sp@m{t 'am[% &@E(p}e eg%ﬁq@ﬁggw

neural gi a acial paln, pain a SOCI

syndr ofre, aﬂantyeWﬁhstﬁeoo&smqha@eadezgityx(nos) gHmilaal)) aﬁaablyathexd et lBagt FOOET
di abeti c neur op thl es, %37 WO 02/ 607 PCT/OGBI I'1/0-4935 25 infections,
HI V i nf eciliosmare ?1?? Yy At bea *gRPTE REBISEALLY 41 legst 48%pevan marapreferahly pbleat,

al | odyni a BQ%H & id %'tB; WBrel ‘9@@}% th%?euﬁ?aglela% @E;H@I& r;r)g@fera%ﬁ; 33east

transacti on” or ‘traunma), merve corrpr sSion”(cause urs, ‘entrapment or
crush), pak%, semence ndmmge'rhﬁsettérmwbsdmicompask mlypeptides ddvivied HRno hidio

enbodi nment be .used_ to_di agn or trea by any neans as
descri bed?fifls W%H S ﬂﬁ%ﬁ%‘famﬂ@ﬂ%ﬁé‘ﬁ BA&@% (gpr% nuglggcmc SGAHENCE; 1 enor
Par ki nson's, benign essential trenor, chorea, epilepsy or ballisnus, for

exanpl e occurring through stroke, traurra degeneration or malignancy. In a
furthed enbodi VMémre rﬁéﬁdcﬁémdm thss“n&sqﬂlort awtigitpyondeologicat aivitydyf any 10

d be d t fib
nyperacti JEeBn s BAGETCROR: TEss trasireiaied Rt 1RSI ry As
noted aboypy SIaagéal%ﬁalmfthaeBmﬂr&&peura&eﬁﬁﬁlgammf adtividds RMpRivelihese

specific dlseases ("BACH associ at ed di seases") using any of the met hods and
conposi t i eetévitiessenthesscictivities with dearepsad mrrsl@lslaacble side sg‘ e fAlsalinojudedvare age t he
use of nucgleic. ac

pol ypept i ARLECHG ﬁ&?tﬂéﬁ%ﬁ&%&ga@ gg}e%ﬁég{gpepﬁr fggd etféﬁﬁﬁgﬁiaﬁﬂvﬂy,

phar neg eubhd fletl@d8 PO Géshl g nd Qs fyRlg theseaittvitieaBg RAGWn anthealts agdamer i Si ng
BACH GPCR nuc] ei ¢ aci ds.  and/ or ,I épeptl des, for the treatnent or diagnosis

of the spé@ﬁcflibédm%a‘éé§e‘f"h%rﬁé’él quﬂ&rtherrmre we envi sage the use of
conpounds capabl e of

As used herein a “deletion” is defined as a change in either nucleotide or amino
acid sequence in which one or more nucleotides or amino acid residues, respectively, are
absent. As used herein an “insertion” or “addition” is that change in a nucleotide or amino

20  acid sequence which has resulted in the addition of one or more nucleotides or amino acid
residues, respectively, as compared to the naturally occurring substance. As used herein
“substitution” results from the replacement of one or more nucleotides or amino acids by

different nucleotides or amino acids, respectively.

BACH polypeptides according to the present invention may also have deletions,
25  insertions or substitutions of amino acid residues which produce a silent change and result
in a functionally equivalent amino acid sequence. Deliberate amino acid substitutions 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

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



20 interacting with or binding to BACH GPCR, preferably antagonists of a
BACH GPCR, preferably a conpound capabl e of | owering the endogenous | evel
of cycli a cell, antibodi es BACH BACH GPCR, as wel hods of
maki ng of“ﬂc\@ﬁ ‘%a?yl ng these, in diagnosis or treatnent of t"ﬁi@fﬁﬁ&*%‘

di seases nentioned above. In particular, we include the use of any of these
conpounds, conpositions, molecules, etcygin the production of 25 vaccines
for treatnment or preventi on of the speci i c diseases. W al so disclose

di agnostic kits for the t ect.i on the specific dis in.an

v duafeids o8y SaE e S Test Pedamind 1OBS R bR SSFISTR el BoneSi ng o
identify smahe ghnfaymtyaﬁfphﬁmhfal&s %&%ﬂ&&lﬁé eplali, 04lind, geRReakhAingy use
of BACH GPCR are known in thé art, and are al so descri bed €'sewhere in this
docunent . asparagirsy ghnaraﬁwesﬁtnr@f threnainen phenyladaningandityssioei at ed di seases

i nclude any of 5 infections such as bacterial, fungal, protozoan and viral
infections, particularly infections caused by H V-1 or H V-2; pain;

cancers; di abepggseroRe® dubstiranedsRhRbe Hidbé ToRexaaipld BBordRE o HRAAIS béro%ﬁase

t hr onbosi s; acute heart failure; hypotension; hypertension; erectil

dysfuntti dmmtm a¢1danytheestamnthl@k mrtﬂm gegond eolbonandipsefarsbly indthésanse line i 1n the
osteoporl d oste eosgfbr 0s n ectoris; nyocardial infarction;

ul cers; PF’é‘”’rS? Str‘tH arthritis; |nflarmatory bowel

di sease, II‘I‘I ey SBA o o2y gll |J| ottt 3/ |t|11|J||_y, and
psychotic and fie smal 9@9}?‘88@ i ncl udi ng ar-x.ué-é:;é schizephr eni a,
mani ¢ depressjon, delirium {denentia, severe nent L& ardation and

dyski nesi as, [such as Hunti ngtRalars- utichergeé or G || ¢sC&T M Touret]'s
syndronme. PAIN AND SENSI TI VIITY 15 As shown in the |BX&mpl es and fi gures,
BACH i s expressed in the nerlvRdlg Sohatgyd of mce. Alpggether, thi presence
of LacZ stai ng. in the Dor gal root ganglla the sprmar cord angl the
trigem nal gajpg Llchluual ||uu|cu> ||rU| cat ry—stTPng
potential r ol Sutuidmeia : %)aum

20011). This is consi stent with the | ower response of the BACH nutant to
the paw pressuBa@Q do®iieptihds dIYRORNVERTICmEL ARMRP ESmPAR hetéroRigh8s athB®l S such
as the tail flick test. glmlarly, t he exg ession in the viscera such as in

the tubesadf sequengesydxnically & yha Nriemeayyp eymigiep, preferehlycthy Namnwas such

as the bl

st rongly ?fé%?c%l?gé(;\gsm §n£%%33%$13§é;&g§e%c§g tﬂgyﬁffo%tg@gls#qﬁ 'S nvolT ved in
"stret@hi taggeting (smcﬂnasrlahdqnaequesm$l Heterologoumsdqueneaes mayzalso achhdaseqguehtesas

neur opat hi c/| nfla tor n. 25 (Burnst ock .20 Oocka t _al . 2000,

Sous| ova Bt Hicreasg H’ﬁWB(ﬁ.%tﬁP‘)i ﬁ%?g’i‘&%‘f?nﬁa ?ﬁr E'ﬁkfhanal gesi a

phenot ypi g ihid i@ént} ﬂb%tlﬁh'te%ﬂ’actgq&&d/@rcﬂﬁh%am th@ﬁ&?y‘ia@ﬁt?de% heMothéat BACH i's

therefore a target for potentl treatne
heterologous sequence that is particularly preferred is a polyamino acid sequence such as

polyhistidine which is prgferably N-terminal. A polyhistidine sequence of at least 10
15 amino acids, preferably at least 17 amino acids but fewer than 50 amino acids is especially

preferred.

The BACH GPCR polypeptides may be in the form of the “mature” protein or may
be a part of a larger protein such as a fusion protein. It is often advantageous to include an
additional amino acid sequence which contains secretory or leader sequences, pro-

20  sequences, sequences which aid in purification such as multiple histidine residues, or an

additional sequence for stability during recombinant production.

BACH polypeptides of the invention are advantageously made by recombinant

means, using known techniques. However they may also be made by synthetic means

-



WO 021 38607 PCT/ GBO | U-4935 27 of trigem nal neuralgia as well as m grat ne.
Accordi ngly, therapeutic agents devel oped using the nethods and

conposi ti gR§ ¢ 4i bed here may be used as anal gesics. Suc é’jbc
agents may co?rps\sr%lﬁse agoni sts or antagoni sts of BACH, pref e&ﬁ@ﬁgﬁ@;& ni sts
of BACH. 5 The agents identified nmay be used in the treatnent and
managenent of neuropathic, inflamatory #nd visceral pain. These anal gesic
type therapeutics may anong ot her conditions be used to treat Trigem nal
neur al gi a, ol ihesPRED j Ll 2 s\MH ik ; I
cyndr ome. . B B B e S R R Motk tf i Britar®
di abeti ¢ nefithe pashii@smajleisds prodwed o fisjonHirvteinsf for ekanple torplriaieseadtfbrand
skin sensitiyvity. associated w .m grai.ne, allopdynia, toothache, neurona
Cahet her - cnsbtisg RS lon bt THePy Befvin pbasis Bt Hyainos S Renyrarase

conpr essi o a It qu : ivadsh Bal t@ damage
of the spi {%S{Bég)?lggb@b‘b?a' n.Ag% a ir”gd?&’&g%“ ﬁ&F%Eznggﬁlgeque%%ggggﬁ%P i[gen‘i nal
neur al di a, gdlactodidast. Ip atayalsonisd conaerientad imtlele Opreteobitie cléavagewitehenivedroms of

t he trigen}ugal nerve. The oc[) halmc divisionp is 15 rarely affected. Drug
treat ment jUSIopuRFIPasieEaRg (e PEREIN; seqyence gf inderesh i rliow rempeval ARASIANS used)
None of t : I 3 i oY i.fyic.drug
oo been dognmaaa gt ol Ao e R e T e o Aot oy

m gr ai ne shifhifl@rtbe funcBon sf dierpreteiradf iptekdst sdyeehe. st udy showi ng that 79
percent of 44 mgraine patients had extrenme skin 20 sensitivity. Burstein
descri bes the extrene effects of mgraine sufferers are unable to undertake
day Lo day tasksazyffoBeltidds BF i ifidrtion 05 IHASuON ARG EARES fort. THREVI N0
beards because of the éxtrene pain. In mgraine series of neuronal clusters
--in tife swrmads intapdadite wefier toakierationm by shechand od manerarh dheamatgral stateclfrma
sensitised.in a,kind of.domno effect. I.f the sensitised cluster, a,25
group of né?@@teeef‘?@p?w&?ﬂ 3rc§"g’sqafl‘ﬁee°‘i°ﬁ’és 1R BRME ltj’aé(?ﬁ?}h? gﬁ‘gf"{/\ﬁmveﬂappens
to be conngehag driziddl@nifbmineritér Bols Hok efANplBCa Sy RucktiRle! hutldiy acidRe a
problemstarts with the release of inflammatory substances fromthe dura
and from bpdppeptide satusallipresant irea Byigigagimdlis noteisotatedy” butthe soner sensiti zes

L0 L 8 U PYFLSERT B e IOk iR RO 22

t hr oblisng mainal sthterls tisalanl”, Behawss ik bmplovedgdsieinl gangl i on seens to cause
the primary pain of mgraine, it is the target of current m graine drugs,
whi ch bl ock serotonin receptors in sensory neurons connected to the dura.
The drugs are ofif &) BEWER: ¥ Snddidloo@MaX i BAR Ptﬁrpﬁrﬁeefﬂﬁh beldigdd Wite
headache begins. 5 The oversensitised trigem nal garglion may, 1 n turn,
send si gnatasriers ot Hduenis which wilmbd lintsrfermtwitththe tintendeid puimsose wif tkeel proteirdandinl i ke

the trigem.nnal gangli,on, ;this. group. of .nerves i.s nnected to the skin
par t1 cul ar T broEade 38 subtnfiafik MoRued AL RO Pt of BRRYerElan o Afa B s
found i n niwsRALIANPPIHEREEfoPm, I whidh $asedt¢al fdiRrdlly @aiPriRekhOpoaii Ba has
activated the nucleus caudalis for an hour, the nucl eus caudalis renains

over wugherepgration in whichmonethaye?fhalor geaple.dtd %6.088apnbetef thir prgtein in the

exi sting nj j : j rent al so indicates that

hyper-sen&%ﬁ%&ﬁﬁ%g%%é%b?@%@gP%}gge-cggﬁ] aﬁ?és?{qo%er pret soft touches on

the skin as pain. Al though current mgraine drugs often work if taken

qui ckly after the headache's, onset, that is c{&rrpossi bl e for people who don't
8F

have drugs handyh®preget nyentiqaaésedniatesp pertidgs cermprisipg & peaigiPhiaBalthst ei n,
this could i : [ ' 15 heh work on
the pri nar@aﬁ?@tdgra\,%%sg@gﬁl y g‘?’?ﬁ?fﬁ\?ﬁ“ﬁﬂ%@f@ﬁ %% t eR |&rlgttgs hour
after an ahdmackghess viegnis or derivaniper dramcltdedg®he pdpaides of the poespnt iseention

. The, B tei, tudy t f h t.hat .ski .
sensl L%} 1 PoH 18 DROEB St S A SEHE, PoBERIY BFPARLS f0f A0 FESRARHE it e
nerve cell ﬁﬁ%ﬁ%‘éf&hﬁﬁse Bay 8¢ délived20Hd a@ACﬁr@P@R)po]?ﬁte 5 d EN1i b R AtHere

DI SORDERS A \ Accordi ng to an enbodi nent "of " i nvention, BACH is
i nvol ved i foreaampls byodigbsticarwish a ssitablmenzyine, suvh aEtyppined]tematyely sheexpr essed

[ i al nber 8 i bull hl d.th I
BAGH negat P FASHPE: M mateourCorire Firibae ERRdidfed SHERGIr=t:
Accordingly, the nethods and conposit.ions described 25 here may be used to

identify agonists and antagoni sts of BACH which may be used to treat
novement di sorders, notion related di sorders and di sorders of bal ance.




WO 02/381 07 29 PCT/ GBUL/ O 1935 Furthernore, the nmethods and conpositions
descri bed here may be used to identify agonists and antagoni sts of BACH
whi ch sed in the treatnent and nanagenent of dempgi@pdiRisysed
di sor ders éuch di sorders include denmentia, dyslexia, dyskinesias, trenor,
Par ki nson' s, benign essential trenor, chorea, epilepsy and ballisnus, for
exanple 5 occurri ng t hrough stroke, trzauma, degeneration or malignancy.
QG her diseases that BACH may be inplicated in as derived fromthe results
may be bal angg P RDtdP CRREY thR VhriBhs Whkietic pRpHARCYABHRAEAYWAS 8-t S 1 n
genes expr essegl the c rlebpﬁnl Dysl relm a%as ggt shown to have abnor nal
cer ebel lazy syohas e setraigverdo quepudesﬂ" ha peptidelra§ole an hatigenidaern(inantragdt her
tient, ve a cerebell ar

factors) exi c hat dversel y

i f ect < Ay GThimiigDet [ HuRpPLiRe ey B e OB ER F o RarkIe ROk RO

over | ear, brain purines have been shown to
i ncreaseQ]%@%)e;ér%lh%&ln%/ﬂ?g;agiﬁi(rﬁlg?hgr%ecggg zelﬁld’i]hgonce reward behavi our.

Puri noceptors are generally excitatory but have been shown to inhibit the

rel egse of t mai n i [y neurotrans er i n the, CNS, utamate 15

( Mendoza- Fer r?él’@i“ eé‘ép%éggé%’qu@ﬁ@?% T“g&;‘. PASRER) OBy ‘émﬁ% ei%er apeuti ¢

agents denehaRemhiliorBRids IR DRindSeMA defuddis ai;er&%&%e& befkelR@aeAENt Of

dry-eye disorders, cystic fibrosis, hyperactive bladder,

hyperc hspesiasdumelogeys rdgiohs bdemhwhmhacgiomﬁowy bgtween dhe ditferent epeotrs SEQUENCE
OGI“ geg‘léence |dent, ty with respect to any of the sequences presented

here ca h(? QB ﬁ‘é’& y a sinple "eyeball" conparison (i.e. a strict

conparison) of any one or nore of the sequences with another sequence to

see if that other sequence has, for exanple, at |east 70% sequence identity
to the sequeffbeBACH polypeptidagsoordigrivdBninventiagmnap therefozss soreprissquence

nad cahe R iRt B GeRir Mol ST RSPl ot Bl ey ™

sui t abl @h@hg@highmegfearofdxeheudgymda@eéxﬁanéast o speeieg Horrexexmpleptie def aul t
paraneters. A typical exanple such a conputer gro ramis CLUSTAL. O her
conput e ROBPIgPEITSSIqRMAY SOV at JGéf’tt&Orﬁ pecterably at {sash$RPos mere Brefargblydt ween t he

(15, HEREP AEa l 9B0ukp o oD RASCALREIRNC, o

al 1990 tebtsMekatbeli ablove,(Feptiti€s) which rcoinpgye asgqubrcecwhichcatrespamdeto £ont i guous

th, the oth d h
i o Pl eSS R e o6 ured 1 PP o OpisRIeSAS TRPIAEN 1 ASCEG AFBLpond ng
am no a%bféw’ Mek}eti%tyefhesmempc %E?txﬂ@ﬁia?‘é@mﬁhs@a kédqRncd Which s cal l ed an
"ungapped” alignnment. Typically, ungapped al i gnnments are perforned

only oveerrespprdsioialdsagt parbeta h&jmécrgous rmcsi duksterohgons negion shasvs aloay very

si npl e hod fail take into consideration that, for
exanpl e%egrﬁggpﬁéﬂ’%ﬁ% ?e&eaﬁ ealttIWos ?legf sequences, one insertion or 15
deletion will cause the foIIovm ng am no acid residues to be put out of

al i gnnment, thus entially resulting in a large reduction in % honol ogy
when a @%|GBC%QH%WU¢ISE%9F%{\NE UEEHSAGIRNt |y, npst sequence

conpari son nmethods are designed to produce optinmal alignnents that take
into consideration possible insertions and del eti ons w thout penalising
uRdm)y t he oVhisinvefttomdmegmpasses BAHipslynaclastidesyBA 01 nucisatidesagd " gaps” in
t he

BACH nucleic acids, methods of production, uses of these, etc, as described in further

detail elsewhere in this document,

The terms “BACH polynucleotide”, “BACH nucleotide” and “BACH nucleic acid”
may be used interchengeably, and are intended to refer to a polynucleotide/nucleic acid
25  comprising a nucleic acid seqﬁence as shown in SEQ ID NO: 1, SEQ ID NO: 2, SEQID
NO: 4, SEQ ID NO: 10, or a homologue, variant or derivative thereof. Preferably, the

polynucleotide/nucleic acid comprises or is a homologue, variant or derivative of the



20 sequence alignnent to try to maxi mse |ocal honol ogy. However, these
nore conpl ex nmet hods assign "gap penalties" to each gap that occurs in the
al i gnmentwealhay, for the same nunber of identical am no 3girfSei1RgAUENCE
alignment with as few gaps as possible - reflecting higher relatedness

bet ween the two conpared sequences - will achieve a higher score than one
wi th many gaps. "Affine gap costs" are 2b typically used that charge a
relatively high cost for the existence of a gap and a snaller penalty for

each. sUbSREUEBLHASHARLISE] IFNERR or BEQ IDNONE nisi brofilRI SEQUEP 02D

scoring system Hi gh gap pehalties w of course pfoduce optim se
al i gnnment $heverms ' BASH galysuclebisde”aTB 4G Hentclqotidg’ amb “BACHnudhec geid” senddt i es

to be modified. Ho it f t the default val ues wh
Loing suché bbferaflR ot Bl IRH Vet b AR seant it oBr 50607
PC 1. ~BOUG83he Houth BRI hbrtid el Unnanedioy BSEL I NERdkpoe the

default gap penalty for am no acid sequences is - or a gap and -4 for
each extension. Calculation of maxi mum % honol ogy therefore firstly

i th duct i f ial, ali t., taki i nt d ti
Gap penal ti o5 TAESIPPILIE SO pORes Binqpdis Fones el efimsesaptneh an
al'i ggrr?nt encddine (InaptRIeOBRd/Br ik of BRGI8GEt {VehGL, Skt ¥ WACM sconsi n,

U S. A ; Devereux ‘et al., 1984, Nucleic Acids Research 12:7387). Exanples of
ot her sof pelgpeptidhabhusa B A GRCR pelyousiewtides apdniideissicidscongeise bumcleotdsiot

limted to, the BLAST package (Ausubel. et al... 99 ibid.s Chapter 18).
FASTAC ( At SeapEee apahie oP FEERMTSA PR Bbmbrigiog B Biplnd Arid peliliqihepiin
suite of SBUIANOOB dr@HGID Brd:5, Bk ARdmalugut Ovdridbl 6r derivativetteaddfe for
offline and online searching (Ausubel et al., 1999 ibid, pages 758 to

7-60) 10 Al Predarablys the BAGH CBCRaobnyglpotidss and nvgleiqircdds sompréserfenusieatident i ty,
the align r i ] i I : g -Or.- i-ng
pai 1 conp o ik BPARE o Giding EpoNBuril okiiphing 08 i, A Stelle BBUAY
used t hat SBQIDINS: 3cor £Bomologae,vatiantpaideyivaievecheggaf.i son based on chem cal
simlarity or evolutionary distance. An exanple of such a matrix conmmonly
used is the BLOSUV2 matrix - the default matrix for the BLAST suite of
progranms. GCG Wy bdtider adBy i : public default
val ues or a cug%%ﬂgnc}gag %g{rlrparl gg%l@{ug%r}%p?&?ﬁgﬁ%&gﬁxgwﬂ is preferred to
use the ppalydeoxdibbautleotide, wdschiroay borenr@aiifisd Rtédyer DIVA ion mduifietRN Aodr ot her

sof t e, e .def aul at r sych, as. BLOSU . ant ageousl he

L AST R oD o Evelkpfdseanclis withops fliahet vaete; s AR e fovhrre
BLAST al gpINA {3t s £@8GFd draihdlé atddubleatranded regions, single- and double-stranded
http://ww. ncbi . nih. govl BLAST/ bl ast _hel p. htnd, which i's incorporated herein

by ref er eRO, A RNAZhatis puxarefsinglenand donblsetranded wrianshy temalscules
dvant . ' . ly,
R ubot ot PARbSEEDN £ 2hERICR SE AT IR TR Spicaly ABhaREO N Y,

mat ch wi t kravded¥PEGTixtaé ofsiagleadnd dmtble-stheanided fegipuselreadditiyn,afpolyaasieotideNO
02/ 3807 PCT/ &B01/ 0. t935 32 about 9 and St ferab or re.. The

dof add 1 Feers o iplssirandedenionh comprisma RAVA A ﬁéﬁ’r or B@Eéﬁfg apgd D e (Basic
Local Ali H‘iﬁ}l [PRTI- S iNgA d I i by
t he progr %l?ms I%@?E{Oﬁgf-aggﬁﬁ?mgﬁgs%&? ﬁm‘%én@’g‘ﬁg{n? E)Ings?? )%;Edr% eggﬁggr%)géggrrs 5
ascri be seghDNAsaardRNHs wittebackbomesimertified fargtabllgy or for athéroghsomst hods of

Karlin ang A.tschul (Karlin and A tschul 1990, Proc. Natl. Acad. Sci. USA
87 2204- OAMORREF Resdranbiunl AT P S tigd R B2 ahe ot basel Sty Tbsine!
90: 5873- 7 A weRtNG{ ModifvarbmCits bebmnaay B DRI ShaRN A ehis, Mpslyhudiedtiien few
enhancenents. The BLAST prograns are tailored for sequence simlarit

sear chf ngembeaceeskamically, snzpantically or mehebicadumedifisddorue plperaidentides For a

di scussi on_ Qf . ieC. 1 8SU i.n_si it i ,
seo At scft P opAEBH e wr Tl ol b REAL ok RIS ARG fheAnes
prograns aydirha@bhd aellNtPolyh(ihbyidee Alsordnibracds. relavvelg shert molynacleofidaayb g
tasks: blastp - conmpares an _ami no acid query sequence against a protein
sequence &femehioeas digepppleotidesnpar es a nucl eoti de query sequence agai nst a
nucl eoti de 15 sequence dat abase; blastx - conpares the six-frane conceptual
transl ation products of a nucl eotide query sequence (both strands) agai nst
a protein sequence database; tblastn conpares a protein gquery sequence
agai nst a nucl eoti de sequence database dynamically translated in all six
reading frames (both strands); tblastx - conpares the six-frane

transl ations of a nucl eotide query sequence agai nst the six-franme

transl ations of a




20 nucl eoti de sequence database. BLAST uses the follow ng search _
paraneters: H STOGRAM - Display a histogram of scores for each search;

defaul t | (See paraneter Hin the BLAST Manual ). DE -
Restri ctgﬁ)f(ﬁgﬁ?ﬂ}rrber of short descriptions of matching 25%5%31({15&12@?35
reported to the nunber specified; default imt is 100 descriptions. (See
paraneter V in the manual page). WO 2/ 38607 PCT/ GBO1/ 0. ~935 33 EXPECT -
The statistical significance threshold for reporting matches agai nst

dat abase sequ y f . i t

expected to b?%@r‘?ﬁaﬁg?%ﬁyaﬁt&é%%ﬁg%} b %E%Ehaf%rggﬁ%&g?t%ﬁg |8@5rrm el of
Karlin agflcofktiseitthe pdl?EEbtidelafs atrbsiltsdfahe dédenadacy bfithiefgeaethceodescri bed to a
match is greater than the EXPECT threshold, the 5 match will not be
reported. Lower EXPECT thresholds are nore stringent, |leading to fewer

h tch I p !
caranster £ 1 RoiRsd BplREE e Bl FEAEEIBLuH ALY R I nAIERR A fenck
hi gh- sconligenusketies seqrntss, pdlyaucledtide sequalceearidsvagiahis haheld ghespfragrentEXPECT

val ue_(see_above). HSPs are reported for a_database, 10 sequenc nly if the
statisti @bt desivghives hareol ek a3 BRrtionothersahh ifge avctf@%%tsea%empgwie MY be

ascri bed J L ?th& : : g i.gher
CUTOFF vglt]\ﬁ‘%gf g%%nﬂgﬁgsg‘?tﬁﬁg%ﬁe?&ﬁé’% I ng?g'tl%(‘?ue%l/\’et}?ac a%@l%g-{rc eeg ei ng

r epor t edsingBestrapdedimiiether fepresentivgy fBle Asfiseldaantidense styanid @alcbynbirmitigns fhersafic e

t hr eshol can be nmore intuitively managed usi EXPECT. ALl GNMVENTS -
Restri ct ﬁaé&rabr&gcée%@a@smfege Y R OTRRABLEY St Tesamebinat dﬁr\eﬁcmws scori ng
segment pR} LaarhbleRetodbahepRhed; the default Timt is 50. If nore

dat abase “sequences than thi's happen to satisfy the statistical significance
threshold for reporting (see EXPECT and CUTOFF bel ow), only the matches
ascribped the greatest statistical .significance reported. (See paraneter
B inh?he BLAS r%g?ﬁi’i’f’)tﬁe Nﬁ‘f‘%?%“fe %ﬂﬁ?ﬂcfymﬁﬁnsglﬁﬁ nate scoring natrix for
BLASTP, BLASTX, TBLASTN and TBLASTX. The default matrix is BLOSUMG2

(Heni koff & Heni koff, 1992). The valid alternative choices include: PAWAO,
PAML20, PAM5Thatermswamipnty, “hamadogus’’n’édesivatave”ion iraament® ds relationaipdhs abl e

error 1 copsranvstal e hdF s B oh SOt B P S HRI A B RS P g 5 o
bot t om sideletien of of additieh abasa(os AnrENaRiEic avidy Behrorasd th Bhydénthlof BBXRIX or

TBLASTX search to just reading frames_ on ttge top or bottom stran f the
query segtepRtide seapenass Passpinesemerhasinits p1garvisy refereness to RGH

offd segnent s

of t gqufn Bpeape jed b =N det erm ned
by the SE%Agr}ggr am o%cb%g{r%%%ﬁzegﬁg\ggraﬁen il%ggiﬁ%%g%{agﬁgégynea é"@em’ stry

17: 149- 16agmentsof@we@Hs consi sting of short-periodicity internal repeats,
as determ ned by the XNU program of Claverie & States (1993) Conputers and
5 Chem stry 17:191-201, or, for BLASTN, by the DUST program of Tatusov and
Li pman (see hiplgFefdbiWhd fddiltdMt Budlebi@Psehuerce lch6dde8 p%%eﬁ{iaéﬁmeﬂ@ﬁg?GPCR
statistically S|Eg_n| fi'cant but biologically uninteresting reports fromthe

bl ast ougtimity; prejerabh hayinggtileast theoamsmetivitpfthe GPYER shown apbBEQIIRNG; 8h
regi ons Vil . j ically. 4 I Lng Jr.eqaions ,of...t he.,quer
9 ) bé\blglél fa%ﬂd @P?&fer%b& ﬁigqg%ﬁc oﬁé%fogﬁee . 1%215& atd atgggﬁergggnu Qfnd y

sequence € for spec i gai guenceés. 10 Low

cConNpPR@Xi kaspecqs ertetufdaritordnaicn duch thap tiegeultansnisdldidetseg@shceishatdes he
letter "N' in nucleotide seguence (e. % and the letter "X' in protein

sequencedolypepfide whickphas@PCR agtivity i%\ﬁ | TespeshToysegpence ddentisy (i siguilarify),

Tt er s ngretaaphRn by L Ry E Wl crtesp e e F ANBRERRRIMADSERpet 1 20
f or not hige®, aioraptefembbeatiieasketbolygqminCe idéthtity. Morb @tdferablhietheredphbi legktt o

sequences | n SW SS- , §0 filtering shqul d not be expected to al S
yi el d ans9é_°ﬁ8_},qr?P_ F{F%fﬁﬁ?aé; bt sBnGEGBLIty < e o3 BHOSTRATREN SRS hei
enti §etY valiftrs ¥ritidsequences.



that the statistical significance of any matches reported against the -
unfiltered query sequence should be suspect. 20 NCBI-gi - Causes NCBI gi
identifiepwdnémshy shown in the output, in addition to the Qﬁﬁﬁ%§69ﬂ9ﬁpd/°r
| ocus name. Most preferably, sequence conparisons are conducted using the
si npl e BLAST search al gorithm provi ded at
http://ww. ncbi.nl mni h. gov/ BLAST. I n s@Be enbodi nents of the present
invention, no gap penalties are used when determ ning sequence identity.
WO 02/38607 3B ANBRIFN2ARLENRPCT/ GB01/ 0-1 935 The present invention also
enconpasses nucl eoti de sequences that are capable of hybridising to the
sequences presented herein, or any fragnent or derivative thereof, or to
the conpl ement rgf s@fy [pefpotsbse itaheyVee ne%eéﬁx@rtbdmz@é bPORvERAAR @dniBl RERHS oPY
which a strand of nucleic acid joins with a conpl enentary strand through
base pai r iBfCH( Susbrapatrpl (m)ln@,l@ﬁt promteys @flhaceltse@lddmmgymr@t regioneByPa ess,
New Yor k carried.out in

pol ymer as mtﬁcglrﬁgl%%et IPS?‘P ?8‘3711318 196 -sggueggg 8%%8‘]""?‘5 rh %lsﬁcé?efbé%f}%\ch CW and

GS Dveks| efodufa?i9p thé rE’gshdf%fa @dkRAANRE Y 4 dberafiPbld 11IREA Rpjit.Har bor
Press, 10 Pl ai nview Hybri di zath on conditions are based on the nelting

tenperature (Tn) of the nucI eic acid bi nd| ng corrpl ex, as taught in Berger

and Ki mrel (1987 ecul ar hni,que Met.hods in

Enzymol ogy, - Vo iR T riiatsdie SRl B ReOAR HRBeutRHEA'S et nea
“stri ngen‘éﬂpreﬁngeBPJCﬁﬂ nagtHeehony, cékﬁroll\'kt@ﬁ&@tmaiﬂoes@s@&@@g&&rﬁé ckﬁk@sslmihl ention
capable of selectlvely hybr|d|S|ng to the nucl eotide sequences presented

herei n, ororsructsdpy BASHI Comtral regipns from d%femtanqhyldéz@lsuéagowl@m@n pragtber abl y

at | east I r rably
2 least SElenfREBIRERE BN dbaly pofdpHng wRRK LA AR A TR BOEI LR,
pr esend ed o BRI, Thiets destbédin fofthatdetatidgiow0, preferably at |east 25 or

30, for instance at |east 40, 60 or 100 or nore 20 contiguous nucl eoti des.
Preferred nucl eoti de sequences of the invention wll conprise regions

horol ogous to gebg 1IfRaNS€1 of‘c?rgboéf/e%zgns]q(}’B%ﬁf gt?al?%ﬁffoq a%cﬁ%ﬁ&m grq@e c%g'é) or 90%

and nDre prefer eas ogous € sequences.
term "sel eot lnwemynlintmf wb.yzsa]ﬁ)cbreékampbnﬂmetcbdmgtsbep.xamue b8BRIGie nfagq:s@bmnads ed as

a probe i§ used under condi tions im: ¢ tar. et nucl eoti de seguen of the
[ nvent | on OB FRERRINISE B SRymRIG A0S Horey Bripee hmag or spere ALK EONAY |
above backeqirybslas d pRobRaskagasHtds Muh bl @bt?aﬁ{dd(w s@?e)én Cahhrapbﬁfp@ild&ege‘ﬁfmﬁé her

nucl eoti de sequences present, for exanple, in génom ¢ DNA

li bral§ béibragy.curbyamimmer exiensianasdimenn, in ﬂwoargﬂlﬂmb@se w@rqherg @f geagmie of

databases may also be employed. Such 5’ sequences which are particularly of interest

include non-coding regions. The 5’ regions may be examined by eye, or with the aid of
computer programs, to identify sequence motifs which indicate the presence of promoter

and/or enhancer regions.

20 Furthermore, sequence alignments may be conducted of BACH nucleic acid
sequences from two or more organisms. By aligning BACH GPCR sequences from
different species, it is possible to determine which regions of the amino acid sequence are
conserved between different species. Such conserved regions are likely to contain control
regions for the gene in question (i.e., BACH). The mouse and human genomic sequences

25  asdisclosed here, for example, a mouse BACH genomic sequence (SEQ ID NO: 10), méy
be employed for this purpose. Furthermore, BACH homologues from other organisms may
be obtained using standard methods of screening using appropriate probes generated from

the mouse and human BACH sequences. The genome of the pufferfish (Takifugu rubripes)



WO 02/ 38607 PCT/ GBOL/ 0. 1935 36 signal generated by interaction between the
probe and a non-specific DNA nenber of the library which is I ess than 10
fold, pr | ess than 100 fold as intense as the specyfiLud ction
obser vedqi\t/’\ﬁ?ﬂﬁt%"e target DNA. The intensity of interacti onb‘?rg@;dé)g}o%gsur ed,
for exanple, by radiolabelling the probe, e.g. with 32P. 5 Al so included
within the scope of the present invent idn are nucl eoti de sequences that are
capabl e of hybridizing to the nucl eotide sequences presented herein under
condi t i onsayodlsd e sresndd & ElentfyreaRAGH hemologyermoynpargtn ofithedt’ inon-coding t i ons
are based an t | ti enperature (Tm .of the nuclei cid binding

conpl ex, T&&0R aﬂéﬁﬁgﬁ EB%‘F%&EnR%WéF I%’ﬁﬁé?ergrw,n SENPEEF ﬁé%ﬁgﬁmp%ﬁ €#-oni ng
Techni qu | Homi } Di ego
CA) , ande%o ﬁﬁ@q?éﬁb rlllgéc?lg')ﬁ?tﬁgngenlggkq%@%)%?%ﬁﬁg%%ggl %é:{/{.tﬁ gg?%gvnrbﬂd

st ri ngenaygibyyionedihipg@ontuelsegipnabout Tm SC ( SC bel ow the Tm of the probe);
hi gh stringency at about 5Cto | OC below Tm internediate stringency at
about 10C to 20C below Tm and | ow stringency at about 20C to 25C bel ow Tm
As wi kI be 15 pudedrSiaaes Ay hROBE cBhdididd o ilshtif) Préthbter And/BxédRaRL&! I | ngency
hybridi zati on can be used to identify or detect identical nucleotide
sequencegegibnd for BACHt er nedi ate (or | ow) stringency hybridization can be
used to identify or detect simlar or related nucl eoti de sequences. In a
preferred enbodi nent, the present invention covers nucl eoti de sequences

t hat can hybr ig Bt CFAERR ] q,t%')u:es of
t he present 26[‘111:6?;15%1%??’ ggﬁl&gﬂé‘éﬂnﬁp?%%% condi gaiaons ?gygﬁélgg%alzﬁfg 1 XxSSC
{1 xSSC = e@parBnénithdTiwhich e Sandidats s@uenatsearp Hnkedip. a Mherter geme anddheot i de
sequence of the if enti ?‘R‘ i.S %gﬁbl e-stranded, both strands of the dupl ex,
ei t her i fdPFERMAP t}xedeq r @86 hat i on, are enconpassed by the present

i nvention. Wiere the nucl eotide sequence is single-stranded, it is to be
understood that the conpl enmentary sequence of that nucleotide sequence is
al solPncIBACH GPEIR ASSQEIATED IISBASEST t he present invention. The present

i nvention al so enconpasses nucl eoti de sequences that are capabl e of

hybri di sing to the sequences that are conplenentary to the sequences
present ed her e{deording athe niclgrdsaind @bnpokiticad deseribéeheref BAOHKG®CReis t he
present invention enconpasses, WO 02138Q07 37 PCT/ GB01/ Q. i 935 nucl eoti de
sequencediseibior freating Apd diagnasinga range 6fdiseses that are capabl e of
hybridising to the sequence of the present invention. These types of

nucl eoti de sequences are exanpl es of variant nucl eotide sequences. In this
respect, the tWedethwastraehére dmet dopmedsCEagamsiodfondadpiensschcompsament ary to

sequences, .t re capabl e of dridisin e 5 nuc] eqt.i de. sequences
present ecsxuﬂ Efé] &90%51@5&9 bt gpec %mg‘?fimteﬂ%h?&ﬁ% m‘ﬁaar&eﬁﬁt“s]hl ﬁ&iﬁ&gs ses
sequeRCeSghmiad oPdRagsizel BAEHRAY bé QsRQURRESSdikfiRIse aldiscasPaRich r95.sps to
hydri di si ng _under stringent conditions (eg. 65C and O 1xSSC { | xSSC = 0. 15
M NaCl, ohigisusiiremosema berd, zegipn, arm enthe seroe ebrompsoBgquences present ed
herein. CLONI NG OF BACH GPCR AND HOMOLOGUES 10 The present invention also
enconpasses nucl eoti de sequences that are conplenentary to the sequences
present ed her Gurtherraone, ve dgiBAstrAE aflekprésdion/patiehe 6EBACH in friggeridueioee i s
conpl enment a[% to a fragnent thereof then that sequence can be used as a

probe t o andienfify thepheaotypes ofisurh ariceibrssivgisatscactols rAMeH ip sepsingpainet c.
Th i Lo, . i : i.Ls.homol
15 ahd otk lfbiiad s ORGP B8 Aa Ry icHUihl (O HRoniet 8 No70 00ueS

ot he20s peatagsnise BA G mayisaysepigirestrrelingnosca disedse inadiciptheshied.disorder

Pol ynucl eot i defs of the invention, which are identical or sufficiently

i denti cal™#% &' th&%-eot i de sequence contained in SEQ ID NO: 1, SEQ ID NO 2,
SEQ ID NO 4 or a nouse BACH genom c sequence (SEQ ID NO 10), or a
fragnent thereof, may be used as hybridi zati on probes for cDNA and genom c
DNA as 20 appriqordinely, iroornesmtaidémprtrdfithé inventian, BAGHJFPCR Ddsbeamstdgenonmni ¢
cl ones engodi ng BACH GPCR from appropri.ate.libraries.. Such probes nmay al so
be Used (AENGET 9% EoR ORARY TReE A SR Ecr A B Dib ROIRRAE HERREa! PRER R ng gones
encodi Ng ReEBIaPEUASpAN dssRETattd Vi RDthdcA8) ieREakle BdwRl BRidrémanBdietas) t hat

have sequence sim farit y, preferably high sequence '
oesophagus, glaucoma, pain associated with cancer, diabetic neuropathies, Herpes




simlarity, to the BACH GPCR gene. Hybridi zation screening, cloning and

sequenci ng 25 techniques are known to those of skill in the art and are

descri bedy exanpl e, Sanbrook et al (sz~pra). Typical | eot | de
2 . :

sequenceswsd]u?{%g(r’e for use as probes are 70% i denti cal, predfcért@%@/‘“gb{’/o

identical, nore preferably 90% i dentical, even nore preferably 95% WO

02/ 38607 38 PCT/ GBOL /0935 identical to2that of the referent. The probes

generally will conprise at |east 15 nucleotides. Preferably, such probes
wi || have jgked e thiBd g Ol #ee ARd sER%e ARt Adssb GARE ot i des.
Particul arl yc preferred probes %%n ‘%Ie ra%ge bet \/\B@f\ésiSO anﬁgb@g%g ‘eot i des,

nmor e par t iabodyaud, yocdhanht, BBoma (Whetherdmaseddy amputeti eninedienentsaction @bt ai n a
pol ynucl egti de. encodi ng a BACH GPCR pol ypepti de, including homol ogues and
or t Mol ogUEEUREL RFYESOTRECSIRAL 2R BY RS, CBIEBter THEepapauR1o Gmageni ng
an appr oph #e&plnaPDEAR G YRARr Stringent hybridi zation conditions with a

| abel | ed probe having the SEQID NGO 1, SEQID NO 2, SEQID NO 4 or a

nouse BACH genom ¢ sequence (SEQ ID NO: 10), or a fragnment thereof and
isolating 10 parti or full-lengt and.genom c..cl ones containing said
pol ynutl eot i de?%%rﬁﬁﬁ?{ceé?b nth%%f%%ﬁ’ﬁytbg&'ﬁ 8258 OfEFEL RhBh to
those of sielahd ad deséiMedBinlthis JothMeRN Heh¥ i al Q&ﬂé@ih,cﬁ}sféﬂ@ﬂh%,'t&%r P ArkiAson’s

defined above or alternatively conditions uhder overnig i ncubation at 42
degr ees Cbeiign asssutialttienmorcehmyes, spilepsys0 ballismmenfod exar§{SeCcyrting thrvigda Cl |,

| SMM tri sodi unh_ci tra#eg)g Sﬁ mM sodi um ghosphat e (pH7.6), SXDenhardt's 15
sol uti on, STOE% HAWPPIFESTPAHAR 8F MARER6Y i cr ogr ami M denat ured, shear ed

sal non sperm DNA, followed by washing the filters in O 1XSSC at about 65
degrees C. Functional Assay, for BACH GPCR The cloned putative BACH GPCR
pol ynucl eot i deén afyrthss embodimend, BACEEGRERcman hahyesi to dizgroge ot ireataby angsay's.

For exanpl e e tatd. Qr _.hoyml e Q. be,assayed for
receptor BEETyR B RSt oSk YR R PRty PR e
plasm d t emdiat Bgpepcltalebtergldehta Bidlifdaasrphad obédtps of the invention are
synthesized in vitro with RNA pol ynerases in accordance with standard

procedures. In vitro transcripts are suspended in water at a final
concentration qf Gpk r e

t oads, Stage V(Ageng(t)ﬁ E|m(i:]!uvgja ‘é ooCyt e@g rﬁéug{) S n%?éggﬁ%é/%%gé& rogﬁlrségéé}i pts
(10 ng/ oospdcific diserse{BACH assocatéddistasks) using ahnof thenmethodnaeict i on
apparatus. Two .el ecirode voltage clanps are used to neasure the currents
from i ndi $PRRSIHORSHRSGLReARTEGt es i n response to agoni st exposure.

Recordings are made in Ca2+ free Barth's nedium at roomtenperature. The
Xenopus system may al so be used to screen known |igands and tissue/cell
extratis for adnpartichlan we spesificallysnvisagerthpuse ofnuclgic heids,dectory cdmprising WO

02/ 38607 39 [ Assays r CRCR PCT/ GBO1/ 0- 1935, 1 n or.der to

desi on us VT RIS pRRe SRR po Db i abaeTodied Yot A B6SEhe

is useful thepeafetitimatenticAEc @ pdsctisOiospEdlfs] hied @hnsBAGd ahivhalk BemnpMiihg- t ype or

a particular nutant). Thus, methods known in the art may be used to

det er ni ne B¥feH §1%ek gucleic acids and/or polypeptides, for the treatment or diagnosis of the
specific diseases listed above. Furthermore, we envisage the use of compounds capable of

20  interacting with or binding to BACH GPCR, preferably antagonists of a BACH GPCR,

preferably a compound capable of lowering the endogenous level of cyclic AMP in a cell,
antibodies BACH BACH GPCR, as well as methods of making or identifying these, in
diagnosis or treatment of the specific diseases mentioned above. In particular, we include
the use of any of these compounds, compositions, molecules, etc, in the production of

25  vaccines for treatment or prevention of the specific diseases. We also disclose diagnostic

kits for the detection of the specific diseases in an individual.



5 tissues and cell types (as well as the devel opnental stages) in which-
BACH i s expressed. For exanple, traditional or "electronic" Northerns my
be conduq&ggzgﬁﬁyersetranscriptase PCR (RT-PCR) nay al so bﬁcﬁﬂﬁﬁﬂﬁﬁﬂﬂto
assay expression of the BACH gene or nmutant. More sensitive nethods Tor
determ ning the expression profile of BACH i nclude RNAse protection assays,
as known in the art. 10 Northern analyspg is a |aboratory technique used to
detect the presence of a transcript of a gene and invol ves the

hybri di zati on | I n (. d L.GH. RNAs
froma parti cuﬁ;@}}%géﬁ?%flg%%e %{f%l‘ﬁ‘?é gou@eﬁtg@';égglggrnﬁ’gtg%n . %gﬂngerag%lg%%% t a,
ch. 7 andorAlisgidehble by ubk o£BATH GPQR are lelowndn aiedar, Gnd af@lbodeagbednput er
techni ques ("el ectronic Northerns") applying BLAST may be used to search

fox 15 i delpRwhess inoihisdgemeat.nol ecul es i n nucl eoti de dat abases such as
GenBank or the LIFESEQ database (1ncyte Pharmaceuticals). This type of
anal ysi s has advantages in that they nay be faster than nultiple

menbr ane- basedinhy biordiaggct ofthe inventidd] BACGH assbuiatsd disedsey incfudefanyd conput er
search can be nodified to determ ne whether anijl particular match is

cat eg@r i ziatechignesuehias Hacktnp fgsl protogranand yinal infections, pagticulaily inficlipadpt i des

of the pr ' t] Inelud he: ' : . be
orl oyed SUSPLLLRYSTY bORTy R ButlEL Mels, BB B0 3R 467 Ghorust, BAMKE: aBbart, an
di agnost i Bgkingoi tizedsepthdohbosts) adiedrae faibge;cypbrehsion; hypettendibie rerattilai |

el sewhere_ in this docunent., EXPRESSI ON OF BACH GPCR POLYPEPTIDES 25 In
order to SRHMEHSNUIIAY BYERiAD; (o ig dopdiseasprrguchiag osteoporans akostsuences

encodi ng I‘%ﬁggg Cﬁ% |n91mé ; i ) . geidy-al) Sheneed;qar e
i nserted T nto 28%7%%%%7 406%1%%1}{?%5&% FIQC%E’ appr%’gaﬁtleg gs’gxpr eséslfion

vect di0, i arthritisainflaotmatonhbake] diseasd; mgitatle bowelsysdomedienigmpresthtic t he
transcription and transl atjon of t i nserted codj sequence,. Met hods

whi oh ar XREFFORBo#R PYYCPRiC e Rsyrplogicah styders, ncllihe masiety.ohigRl P,
expr essi ofayie Glpredsi6R dekirith) deMRAHEL R Aste RO rdlf dBASA G kARG a8 RAEIPR | at e
5 transcriptional and translational’ control elenments. These methods i ncl ude

in vitro Hectingtomsdiseariar Gilemdadadonrettsrsyndmoms. t echni ques, and in vivo
geneti c reconbi nation. Such techni ques are described in Sanbrook, J. et al.
(1989; Mol ecul ar doning, A Laboratory Manual, ch. 4, 8, and 16-17, Cold
Spring Hapheranys sessitRngvnvi ew, N.Y.) and Ausubel, F. M et al. ( 1995 and
periodi ¢ supplenents; Current Protocols in Mlecular 10 Biology, ch. 9, 13,
and 16, John Wley & Sons, New York, N.Y.). Avariety of expression

vect o/ host sy {did : HEYy

encoding BAGT SRR tR T LERR uRl B ACH (3B F RSB,
such as bafahieei Altbgethaf drerpresencd bf Lecbsthiniranin thaDbsal ph gaegliapthaspingd] or
cosm d DNA ex ssi.on vectors; yeast, transfornmed with yeast expressi.on
vectors; SORLaed edriesmya saasliondndirigemina! pHOISIRYIGECER SFRCLOBR POBBLRY s ( c.
g., baculgu fo&'@ACH!i?{HaixFﬁid'seﬁéiﬁizﬁﬁhﬁih@a&iBéﬁgm‘!“z@é‘r')y' rus expression

vectors {e.g., cauliflower nosaic virus (CaMV) or tobatco nosaic virus
(TM)) or with bacterial expression vectors (e.g., Ti or pBR322 plasm ds);

O oL ) B8 S kB2 be o BACH ol 6 BESby o
non- tapanstegttRé hi S L% responses seen in other tests such as the tail flick test. Similarly, the
expression in the viscera such as in the tubes of the digestive system (oesphagus, gut,
stomach) and sacs such as the bladder and gall bladder, lungs, salivary glands and eyes is
strongly reminiscent of the expression pattern of P2X3 which is involved in “stretching”
or visceral pain sensitivity in these organs and as well as neuropathic/inflammatory pain
25  (Burnstock 2001, Cockayne et al 2000, Souslova et al, 2000).

Examination of the expression pattern and analgesia phenotypic data of the mutant
mice lacking BACH therefore show that BACH is therefore a target for potential treatment



20 of the vector (i.e., enhancers, pronoters, and 5 and 3' untransl ated
regions) which interact with host cellular proteins to carry out

transcri pig@pyaesh translation. Such elenents may vary in theigcghfggu h and
specificity. 6ependi ng on the vector systemand host utilized, any nunber
of suitable transcription and translation elenents, including constitutive
and i nduci bl e pronoters, may be used. F&7 exanple, when cloning in
bacterial systens, 25 inducible pronpters such as the hybrid | acZ pronoter
of the BLUESEE¥Mhapivagasiats (Rllratrigedite. AcoiddlR, thézapduticigemMBRSRd asm d
(@ BCAOBRL), and the IiEig, may be used. The bafc%l ovii?us pc%l yhedri %p%ir onot er
may be userinigihe methods @ad pempisivers deseribed hermany: be ysedersiapslgesicsfiuche

genones of . ) L St r.ot ei.
genes) or t}l?ljgﬁr%"‘t&c%%&g frgagscgisﬂ p( %ggé‘”ﬁ\g}? ﬁég?m%é(?' #rsgi%e% %ﬁg’,‘?{ ? Ipé%%%?ys gﬁﬁ%%%%)

WD 02/ 386(f BXTHGEBA / 0- 4935 41 may be cloned into the vector. In manmali an
cell systens, pronoters from manmalian genes or from manmalian viruses are
preferable. If it is necessary to generate a cell line that contains

mul ti pke copi esmof xYeTo! codisr ed on SV40
or EBVBmay be Elgfeéaa %ﬁﬁﬁ&%ﬁ?@%%ﬁagﬁ gﬁqgﬂggﬂ%&%—&ﬁ g% rr%}r{.%g%&@erﬁﬁ%bact erial
syst ens, aelrdpatdis, inflarepoes sndvissesli s These Halgsicegpetietppatich gy upon t he
use intended for BACH GPCR For exanple, when |arge quantities of BACH GPCR
are neededmeng athex copditions bhuwsd tatrepb bdgesrinalneuradgia, apfasial @rinepeinhi gh | evel

expressio : ' LNS.: t I b £ ] b ch
Vectors i MG ER AL TR i shtRGE RIS dR0pHRbs Balieity, e
and expr easéamﬁqté\tbwiég Ec]a_lngcg%amic :tﬁuﬁ:p_htﬁi‘@ﬂ-lt B_“faef Biffcﬁ'toagem?) inf{:cﬁi%mbj migriihf: ]
sequengce encgodj n ; he i ed,into vector in frame w
segueﬁées aF‘grSE{“f?gn%lﬂ'}’%@%S@?‘ﬁgﬁéYl%Wgr %ﬂ’ ﬁ}?ély’élﬁb@é gh npuroms (Frhethes

3- gal act qsj i B Van
Hocko, G 2uare i, Rerb o of fun®, BRAC eoBR Bl (MB8E8YT nd the
li ke. pCGBEXumeutsperdrapRrephrenernshydd paim duaite dpmeage ofthe spinel erxddr breiexpr ess
foreign pol ypeptides 15 as fusion proteins with glutathione S-transferase
(GST). In general, such fusion proteins are soluble and can .easily be
purified from |owgstifgatsisAconsitpendd mrig@nﬁlhpﬁ@mE@pﬁ-@aﬁh%ﬁq@@%ﬁpam_
followed by elution in the presence of free glutathione. Proteins nade in
such syst gagiateapverongeey jvistonisiof thedleighrapngl nervet Hreomthalmiodivisien tsr XA

pr ot eage i X . J i i . be
el cadga rron PR i) ity PRSHYBBLR RRN SicBical BhRRL 100N
ce~evi si adNore sfuhdze surdfical eehtpichtClontprovadgtisfactsiy. Notspecifierdrugbachdehe
pronoters, such as al pha factor, alcohol oxidase, and PGH, may be used. For
revi ews, elﬂBEii’Z\éqt- (supra) and Grant et al. (1987; Methods Enzynol .

153: 516-544). I n cases where plant expression vectors are used, the -
expressi on of sequences 25 encodi ng BACH GPCR may be driven by any of a
nunber of prondilen senskovitysppems amongthd mpjonipofmigraine kufferetsh Budh&nanal 19S

pronoters of .. e _use ne or, ih  conbi.nati.on W th the omnega | eader
sequence fH‘{?HF% Sq?%é%?ﬁ?ﬁ?% ,a?kﬁ PES8 {mr?fm%t%‘f- exticme Skitt

Al terngt i ighsitivi}, BilrstBinQIERéfses thdiStirddte s tSeBhigranduiTdredfard bR or heat
shock pronoters may be used. (Coruzzi, G et al. (1984) EMBO 3.

3: 1671- 168@derplsydaydo day vaske suckgs(orushgrg BoIweaaHgms of 2yFglasses, fr shqving4)
Sci ence 224; - : ynter..J. et al. (1991) Results Probl. Cell
B fele o B MRl

Dffer. ese Cco UCts can be introduced into plant cells by
direct DNA transformation or pathogen-nedi ated transfection. Such

techni ques are described in a nunber of generally avail %,bl e reyiews. (See,
for exanple, HoBgsigraine sirieyef nouropal ghusters —-in the sehsory ganglions, the brainstem

and the thalamus --become sensitised in a kind of domino effect. If the sensitised cluster, a
25  group of nerve cells that acts like the hub of a computer network, happens to be connected

to the skin, the-result can be skin sensitivity. The problem starts with the release of

inflammatory substances from the dura, and from blood vessels and nerve endings in the

brain. This oversensitizes the trigeminal ganglion. When oversensitized, the ganglion



S MG aw Hi Il Yearbook of Science and Technol ogy (1992) MG aw Hill, New
York, N.Y.; pp. 191-196.). An insect system may al so be used to express
BACH GP xanpl e, in one such system Autographa califarnica nucl ear
polyhedsgépgggpfus (ACNPV) is used as a vector to expresskkﬁgﬁwbﬂ“ﬁénes in
Spodoptera frugi perda cells or in Trichoplusia |arvae. 10 The sequences
encodi ng BACH GPCR nmay be cloned into 28 non-essential region of the virus,
such as the pol yhedrin gene, and placed under control of the pol yhedrin

pr omot erjy | prk B8 128 1R SERACK R oo pBERfgialie. BElahediel n gene
i nacti vénaeﬁ}(g&g?g%%ep reconmbl nant Si/kllér us | acking glc%altt prcl)% el n. The ©

r econbi riipiminal gmgbiomayerhhitencanee ths edintavy paihed migfaie, édathE tergeBof curregk per da
cells or Trch?plarsﬂa %ﬁr ae in which BACH GPCR %%¥ 15 be eagrgéifd.

( Engel hdRigraife drugs.ehigh bqergemyoni ERoePiQEs I SERIEY NQYPNS eonngsisy tasfua,
mamTal | afhhesds £€ 'oh\% e b Bt d?ily/i’f't&l@érfi%%&ﬁ’at@l&%t%? #leAtad¥chE $EBingRY be
utilized. I'n Tases ere an adenovirus is used as an expression vector,
sequences encodi ng BACH GPCR may be ligated into an adenovirus
trangcription/translati.on conpl.ex consisting of the Iatelprqgntek and
tripartite | eRgavesEgstnehiriees EpRatianmay, in Fr.Sepd signpls 3 theugleugs | ogi on
of the Vaf@llisGRREIRd BPhB SpinaiCdrd UINeAh trreidd loBnMidr Shi¥RikD dfdeR@Rab! €
of expresas(?inlgg’ BACH Cg;%fy? iﬁplﬂnf ect g’gﬁwost gg%e 5 (gﬁg%lan,’ JI%ar_lg T .e_Shenk (
1984) Pripconnkited to Aweskin, Peirticubitly3®ah ey, whare theddostidsamatic skis eenspivityn
enhancer,s,. sych as the us rcoma virus, (RSV) enhanger, nm used to
er 6asds SR SLEHBIG ST P Ao ThE Fiebmingk eRTRIOn tos acEitte. the BAH
recept ofmcRiis EAaRE Mhd@mahua&@é&dﬂm@ﬁﬁﬁﬁ%wﬂv@ugﬁﬁveh gn@a enbryonic
ki dney 293 (HEK293) cells or adherent dhfr CHO cells. To nmaxim ze receptor
expil8ssitdggminglgasgliop isralned bydaugs -- an existing migseine &griorenty ofimrsdo. Fhe r enpved
fromthe_recept.on C i i nsert.t i i 0 . The
cel 15 arEpTEm R HREuhl P B8 BubitR de el intnietadt

sel ect edonidhed e the Skh @2bSBOAKhGEhRGTHEERigrhiné dRlgsRfRE ek iDfakeD aictely m

418. After 3 weeks of selection, individual clones are picked and expanded

for fur taierthghgprdachs’s omprothat isimppgsible forpeppls ydradandchaye drugspendiees g4t al one

' : hsal . ' : ing th
i vi oy TR st died: ASGhriRg B pRninfh, USRI CH I WHRNERE A0 0
by MN6rt heigraid theramies, ydiich widompthe primanRblister aee gap effattiye detkesdatihg i n
bout 50Q% of th 18- i st I . I d. H tificial
chr omos ST BREE A i5E g BESK 8 PERYT Aol TG IErL TP O TR ont s of DNA

than canefdasMstire®gl and expressed in a plasmd. HACs of about 6 kb to 10

Mo are constructed and delivered via conventional delivery nethods
(lI'i posones, polycationic am no polyners, or vesicles) for therapeutic

pur poses. 10 ific.inltiati sk gnal.s . use 0 j eye nore
ot orent ¢ r Angaprisfei fay kst SRR i FBY St eplhst "Celetr BTSNl U
t he ATGHyBéivigilahed of 60aBerRitized dbneeBlls. {BaIENE S5 et b)) 200885 antidte sequences
encodi ng BACH GPCR and its initiation codon and upstream sequences are
inserted into the appropriate expression vector, no additional

tra 6”ilﬁbirﬁfkakp:?fThﬁﬁg%ﬁﬁkﬁﬂpﬁ%fﬂnqﬂSi gnal s may be needed. However, in
15 Cases Where onﬁy codrng sequence, or ‘a fragnent thereof, is inserted,
exogenous translational control signals including the ATGinitiation codon

shoul d be proyvided. Furtherngre, 't i,nitiation _codon should be jn, the
correct readi %@W&’éﬂé" £8 em@ﬁwm Pgﬁ@ lﬁY‘?n@ﬁnoﬁAf:%&séﬁY‘iY%&lln_r@é‘FPi °f_Ex ogenous
Lar ans! alsA0a! A SLRITAN e Mhalpids] BACHCOMRRNATRY BRI Herdihiéd 8011 91 1S,

both natural and synthetic. I Cl enc expressi on may be 20 enhanced
by the i(medtibslosnchliEaemhrue)candshapgrelmgbiuim BACH megdtevepaiceiaceibean tebate syst em
used, sugh as thpse described in theg lite:ci~. ~re. (S ,harf, D et al.
(1562 * Histuitts pPance 88 motion bcordestyBe Rt and hamppatns Sordiad col |
Strakn MRye Jas¥ oBQ86d td ﬂ'énd}i]fysag%ms{s' dndl ahth BRI FIEA CHRIIGER nt Hefustd'® | nserted
sequences or to process theé expressed pgoteln in the desiréd fashion. Such
25 nodi ftreehmioyerment disprslerso mptiep rélated idisordedeandodisorders afbelanceri t ed t o,

acetyl ation, carboxylation, glycosylation, phosphorylation, |ipidation, and
acyl ation. Post-translational processing which cleaves a "prepro" form of
the protein may al so be used to facilitate correct insertion, folding,

and/ or function. Different host cells which have specific cellular

machi nery and characteristic nmechani sns for post-translational activities
(e.g., CHO WO 02| 38607 pCT/ GBOL/ 0. 1935 44 HelLa, MDCK, HEK293, and W 38),
are available fromthe American Type Culture




Col l ection (ATCC, Bethesda, Ml.) and nmay be chosen to ensure the correct
nodi fication and processing of the foreign protein. For long term high

yi el d provcdigep7of reconbinant proteira, stable expressi O@C'rk;rﬁlmﬁfse”ed
For exanple, cell lines capable of stably expressing BACH GPCR can be
transforned using expression vectors which may contain viral origins of
replication and/ or endogenous expressiof@9el enents and a sel ect abl e marker
gene on the sane or on a separate vector. Follow ng the introduction of the
vector, cells I i 11%?’

medi a bef ore bﬁ%&?ﬁ % ctﬁgggtt c())(ai ggﬁ&égﬁl %SI%E%S&#ghgﬁeﬁg%ggé g%e%gtp 1? e

sel ect abl egamastkand argagenisgteonf BAGﬁsmmhana:}ebdz used el thetticatmentraddinianapememence

allows growth and reco | s which ssfull xpress.the

it r oducedt el BB ides SR Gradters IR Rbl, B e B APy be
prolifer ajrgdorl PallnddrSs %%nf@ﬁ'e‘sééhﬁaltt?&ﬂé}‘ EltREa, RPIERP 2h@beLisMub,Br s@inh 1&ype
Any nunber of ’sel ection systems may be used to recover transforned ce

| i nes.5 1 Scmingthroughusitokepivaunze, degenerdtionior ewhlignancyhe her pes si npl ex VI rus
t hym di ne ki nase genes (Wgler, M et al. (1977) Cell 11:223-32) and

adeni ne phosphozi bosyltransferase genes (Lowy, 1. et al. (1980) Cell
22:817-23), WhiDgherGadeald tﬁﬁﬂ%&@ﬁ%w‘bé fnplRatedRh a8 &rived ﬂ&ﬁﬂ%btﬂ%'xﬁa%ﬁé so,
antinetabolite, antibiotic, or herbicide resistance can be used as t

basis for b@lémc@ctrcmnr, elpdcp%hqﬂ whichibdn beenked by defetts imgenes expresscidhe exat e
(Wgqgler, eeﬁ . 20 (1980) Proc. Natl. Acad. Sci. 77:3S67-70); npt
confers r%%?% lé{‘m:e to the am nogl ycosi des neonycin and G 418

(Col bere-Garapin, Fet al (1 Sdi) J. Ml. Biol. 1 S0:1-14); and als or pat
confer resistance to chI orsul furon and pt~~sphinotricin acetyltransferase,
respectivel y (Rusleyia hasbeen shoxmtothaym abnosmabesrahst rgr@ﬁe@mza@ﬁcqimeta
descrijed pl ace
of t rfydgt o%) 6905 thﬁf({?e“ s%(an;v% %ﬁ@gﬁ%ﬁ@’ g %tkellx} I Fl(?]%ke}é égé%ﬁel #%g*&t lﬁ}{l[t)l ace

of histi dadmerse(y-bﬂfédmte,arrﬁng Gf newekills afd thelpetfogamce b98&)3n51ln®cx; oveihdaknedAcad.
Sci. 8S:8047- S 1. Recenkg%/esbthe use of visi bI e marker Ms gai ned
popul ar i t §Kill#- I ofigE areda o T3S PARDEDRIMErRCAR Showsy tognere parane lgvels apd

substr at eg f ers
can b Us e B e oy R e
anmount of shovent®i m}mtbltcthe s&leasbef theahanrexexgoryssumiransrhitiebirt thiel @GNS, glatasateci fi c
30 ve stem et al. (199S) Methods Mol . Biol.

SS. 121§5t @%’é grf/ AC:%O(@C?T/ GBOL/ 0- L935 Al though the presence/ absence
of marker gene expressi on suggests that the gene of interest is also
present, the presence and expression of the gene may need to be confirned.
For exanpSECRETIONt&EWMts@R@EBédl ng BACH GPCR is inserted within a narker
gene sequence, transforned cells containing sequences encodi ng BACH GPCR
can be 5 identified by the absence of nmarker gene function. Alternatively,
a marker gene Therapeutid @g?eﬁd; dmelbp&ﬂ&ﬁBm-hmay beqsedrinchenreatiengadACH GPCR

under the control of .a sin pr onot er p51e55| on g the marker gene in
response ’E"Gnﬁi%?ém@@ PEATLEYS P%YQPHSOWSUE@QFQ yegreciive dladdst.essi on of the
t andem ge

dro1dehliS T diaidak% |'I's which contain the nucleic
aci d sequence eonc |Ong BACH ‘Ido éégé?? angﬁes;(gr ess BACH GPCR may be identified
by a variety of procedures known to

20 CALCULATION OF SEQUENCE HOMOLOGY

Sequence identity with respect to any of the sequences presented here can be
determined by a simple “eyeball” comparison (i.e. a strict comparison) of any one or more
of the sequences with another sequence to see if that other sequence has, for example, at

least 70% sequence identity to the sequence(s).



those of skill in the art. These procedures include, but are not limted
to, DNA--DNA or DNA- RNA hybridi zati ons and protein bioassay or i|Inmunoassay -
t echni qggs whi ch include nmenbrane, solution, or chip base]g t(% hn&fo ies for
the det e€P PH#%%hd/ or quantification of nucleic acid or protEPRYEdences.

15 The presence of pol ynucl eoti de sequences encodi ng BACH GPCR can be -
detected by DNA--DNA or DNA- RNA hybri dizati on or anplification using probes
or fragments or fragments of pol ynucl eoti des encodi ng BACH GPCR. Nucl ei c
acid anplifi qahipi £3865ea8GRNP AT y@dét%iﬂé&tégeoﬁm@aawhﬁ%b@es or

ol i goners based on the sequences encodi ng BACH GPCR to detect transformants
cont ai ni ¢eonpDA povgrRNA that canl talgulBaCk idEREY bwes ter drmprosequensedssng f or

det ect | i.ng .t he 5SS f BACH GPCR, Usi ith
ol vl o SBatS RGO For S EN G o0 e P Ty gerirle (S aREPREmRES hown i n
the art. gwg%l&%l@&f sudR A comphidk gﬂﬁg(sag'll RECUUS TATZ OtRer! dddRider gsor bent

assays ( ELI , _radi oi mmunoassays (RIAs), and fluorescence ‘activated cell
sort iSng mEAck)to daterminssidertifyapd smhitarty betacen thatwossquenoes indudeAus gre

I | ..anti i ti t - f.eri i, t BACH
GPoR | < Tt i SR G EPBR b R TR g 4Ll Wi PR A REF R rhese
and ot hef>. 3gPana PASTARAscHESA Y POSh § MdldreBial £03-400). exanpl e, in Hanpton, R

et al. (1990;" Serol ogi cal Methods, a Laboratory Manual, Section |V, APS
Press, St Paul, Mnn.) and in Maddox, D. E. et al. (1983; J. Exp. Med.

) : . :
and con) ugat | BROTEORGRRLE TR A inedsiiRel ¥ B B 0y 1oy %ic

used in alighédwith tHecdthérGeqeante alickadirmoaeidin @86 sytfiendéia misreétdr copipaekdci ng
| abel ed hybridi zation or PCR probes for detecting sequences related to

pol yiuc| with the serrespoading gminaagidindhe pther ssauense, Qpsirasidys aig tima. dfasis ealledat i on,
dl abel j CR. i T i | I j
b e G e T R bl lnd AUEREH HCAERE B oty ovra o oo

may be cleltiesy sidrondmbercifeesidues. t he production of an nRNA probe. Such
vectors are known in the art, are commercially available, and may be used
to synthesize RNA probes in vitro by addition of an appropriate RNA

pol ynerase suglh @gh Wis islBverd Simpiainsislf REnoMG AL tdGRe infhese 10
procedures may be conducted usi'ng a variety of commercially avail able kits,
such as ¢onsideratiorothiati ok dxampleaimacither&isejifentinal paicalf aequenegs, MedhsertiorRpronega

(Madi_son /s. ), and L. S.. B.ochem cal, Corp. . (,Ceyvel . Chio Sui t abl e
Fepart erdeiiion i s8N ¢ TIoPLKHIRER SR Ll R PulSe Ry s | on

i ncl ude gAdhitiampfdsiiieg in & n&Férﬁauctfohq@ PEEGBsIbgy ehewh klobandsmedeht isor
chronogeni ¢ agents, as well as substrates, cofactors, inhibitors, 15
nmagnet i cpesiarmed: IGonsequently, meost saquencegempatisonanathedsaro denignedita ProAuea eot i de
seqguence di ] | C ik d itable for
t he expr st@“lg%h% T ecov@rg %c/ﬁg#%@grﬁ%% é‘?gﬁﬁjfer%%&géﬁ &cﬁgqegé&@fe};“ﬁ'ﬁ%&tpr otein
pr oduc e dpenylising wraindy theroeerall Gomology sberel Tiigisadhieved hieine@rtihg figape’ aithe
secreted or contained intracellylarly depending on the sequence and/or the
vectddr u¥agenc I%n%tltq’t%@ﬁ‘ﬁﬂé?l?ﬁﬁﬁféhﬁ?‘o%se of skill in the art,
expression vectors containing pol ynucl eoti des which encode BACH GPCR nay be
designed to contain signal sequences which direct secretion of BACH GPCR

t hrough a pr cHewsedrj thesermemslcampleinetbadslassigmtgappenal@esdiao esdngaprtbattocaurs may

b dt j di ACH. . | eoti d
encodt ng ARt St rah A ‘AR P OPIHE] RPRPEar § FOUER SaReIss
sol ubl e Mtﬁbsefeoﬁgap@ugboﬁméf;eﬂeétingnﬁérgﬂémt&&kiss”&rﬁeémma@wb Behpsied but are

not limted to, nmetal chel ating peptides such as histidine-tryptophan
nmodul es fenvences 1 will gahigveiadughien sconsthiapand with meaty geps (‘4 ffipy gapeiopts’Aaigomai ns

t hat,cal | Qw i L [ i iq. [ . | i, mai n

ot 1355 el P e b cRia B PR bk v PR BB R ek T
Corp., Seahky for e¥ébsubkequbhitresiftd inth@gar? Thisliehe akdsecdrhmealy wedigawoting 30
such as those_specific for Factor XA or enterokinase {lnvitrogen, San

Di ego, Gasiem. Highhganpanaltiep ailp of equrssnrodise aptimisad alignmaents Bitfegn@RPencodi ng
sequence AT 3607 P = LLJ

purifi ca]tv‘sgtna.h%%?gﬁgﬁrgggg?par ‘évgigéoga%e@?%l s%’%\% é‘gfsie(?i_?mg%ﬁ%’g@é H)etrgé%) tg

f usi on piisetted defadtvdies wigenBARY sGEICR fonte forBepleftccongpaisons Poi exantpld)i st i di ne
resi dues preceding a thioredoxin or an enterokinase cl eavage site. The

hi stidine residues facilitate purification on immobilized netal ion
affinity chromatography (IMAC, described in 5 Porath, J. et al. (1992)
Prot. Exp. Purif. 3: 263-281), while the enterokinase cl eavage site

provi des a nmeans for purifying BACH GPCR fromthe fusion protein. A

di scussi on of vectors which contain fusion proteins is provided in Kroll,

L OA NN RN I A ~ 1 ~ A A A—— - -
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Fragnments of BACH GPCR may be produced not only by reconbi nant production,
10 but also by direct peptide synthesis using solid-phase techni ques.
(Merrifieweodizgdgh963) J. Am Chem Soc. 85:2149-2154.) Pro?@]Q?ﬁﬁRﬁQ§Sis
may be perfornmed by nmanual techniques or by automation. Automated synthesis
may be achi eved, for exanple, using the Applied Biosystens 431A peptide
synt hesi zer (Perkin Elnmer). Various fragnents of BACH GPCR may be

synt hesi zed separately and then conbined to produce the full length 15

mol ecul e. y RHOIENSERGCH Wi%%anmk&@?wwag@&e defaﬁlt%hg p&&dlYFor AhABEEId

anti bodi es, expression vectors and ligands are useful as$ (and for the
product i osequdncesis ok argap and eloforeash extengipmawa (1988), Anal . Chem Syrnp.
17: 683, a biosensor is defined as 20 being a uni que conbination of a
receptor for nolecular recognition, for exanple a selective |ayer with

i mmobi | i zed anti|b@idii®soOmatiftai% ot héefote ﬁz‘é@lj'lr%d%é’ﬁﬁisﬁo&%ﬂ% 8fan

receptor, and a transducer for transmtting the val ues neasured. One group

of such bopsismahalggrenert] thkidg indo tonsideration igae pevialtiss. A suitzbls eamputer pregrapt foc al
properties of a surface.layer,.dye e interaction of the receptor with
Phe’ st oI UR et eI eI W Besighetinaaiase (HaRerae

especi al | wiRbhdiPIP.SRE Dévaesk siull 2084, BRNID A IR TORE4EE 12 889§ s of

i ncorporating BACH may be used to detect the presence or |evel of BACH
| i gands, Gther seftwars| than eangiesforth deqiencecdomparipensiimagdey bupare notlisiitad tgyubs, or

anal ogues hese |igands. st.r,uct, on i,Qsensors,i |1
known in ]?ﬁésirp[agl?age\%lﬁgl;eégg% 1%%#‘/%@6#&13:@5gg)’}g&%éﬁs&gw etl“il'n %&fl
expr essi ngoBAIb1.,403e410) andée GENEFEORKS sueth Of tempaisoineo8lsf Bothd®tL &S Tiagn of
| i gands such as ATP via receptor-pronoted formation of [3§§|n05|tol

phospifat eBABFAGrHaYailableoior Offting linespgrehing(Aypubel ebwg 1939 Bhig) pagserdi May
29;273(22%;%4Q&%—8). Receptor-|igand bi osensors are al so described in

Hof fman et al'., S 2000, Proc Natl Acad Sci US A Cct 10;97{21 ):11215-20.
Optical and ot her biosensors conprising BACH may al so be used to detect the
| evel or presence of intechtion W th roteins .and other proteins, as

descri bed by, $Bhoughithsfial ¥ hpmalogst cag be meagyredrn Sermsqfitdentify,sie 23: 36(S

1):16288- i : : = larBin@l: ; 4):S
Tha- 74y bzt BRESYSEIr 1 lpictly ot base B aralloroing DS dithadilee )|
5, 492, 84(0Insttad) aSCREENIMIBrXB xS nTduex BigeHe@lgRspdthapassigniescores tdeachr esent

or " O bR TR0 Bl B et e el
bi nd the 8 aRhAFix FOEGHIE RsedGE theRBOS BT Shafix Othe idafiuRichatdigttbyv@ki on of

(antagoni sts) of BACH. Thus,(gol peptides of the invention may al so be used
1 S to asBeAsTismite of pepgiynsiG Isconsieprogramy ganeradlyarse githen thganblic i n, for

exanpl e, t : j s g I

o oduct rSPF 6 e d SRR SRR oRRRrsi GleR o LR IR AR R EE,
and |i gangishliordefimyt vaduestiorithieGCG packdge @tin chatasaofiethee softveere, theldefalt et
al., Current, Protocals _in |m:unology 1(2):Chapter S (1991). BACH GPCR

pol y bt | Bakixafechyas §ﬂM§)f or many biol ogical functions, 20 including
many pat hol ogi es. Accordingly, it is desirous to find conmpounds and drugs
whi ch stinmulate BACH GPCR on the one hand and which can inhibit the
function of BASHv@RGEowslyt the BitAST algarithm inemgploped wittaparaimstess setb default

ant agoni stg arg, eapl o far, therapeuti.c .a rophyl acti c purposes for such
condi t i on‘éa%‘éess' ?P? %%ﬁg‘gﬁ’éﬁ’r’%}sd{%&ﬁﬁddf‘%{;gla?pai n, pain associated with

t oot hachepgid:/vinREE R BEY/BIWHATSIAR, héiBhiMal twiEckiS iﬁ&ﬁ'mg@ﬂaﬁeﬁu&reiﬁ lhgucoma,
pain associated with cancer, diabetic neuropathies, zpes infections, HV
i nf ect i onferpmaegr Ahp scarpll parmetesearsidefined g5 fadlovsi wnde advantageayshy ssbto the

allo ia; 40qgth ma (whet her caused by anputation, nerve
trangycti%ﬂﬂgﬁdFﬁégﬁﬁyggﬁégbe conpression (caused by tunours, entrapnent or
crush), pain due to damage of the spinal cord or brain; denmentia, dyslexia,
dyski nesi as, trenor, Parkinson's, benign WO 02/38G07 PCT/GB01/0-t935 49
essential trenmddvarpgeayly, epibsaptisl identityamhen assessed iy BlARpIeaudeerri ng

t hrough sir [ } } - A [ ders,
cysti o i BrneRes LT RedORN RS BxpRe Ty ELL IR oo, ok, )BT o
and obesity. Rational design of candi date conmpounds likely to be able to
interact with BACH 5 GPCR protein may be based upon structural studies of

t he nol ecul ar shapes of a pol ypeptide according to the invention. One neans
for determning which sites interact wwth specific other protei.ns is a
physi cal structure determ nation, e.g., X-ray crystall ography or

t wo- di nensi onal NWR techni ques. These will|l provide guidance as to which

am no acid residues form nol ecul ar contact regions. For a detailed
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WO 02/ 38607 50 PCT/ GBOL/ Q. 193i Instead of testing each candi date conpound
individually with the BACH receptor, a library or bank of candidate |igands -
may adva |y be produced and screened. Thus, for ex k of
over ZOO%U Z:’t%?@e receptor |igands has been assenbl ed for a’i@@&%‘i@g@me
bank conprises: transm.tters, hornones and chenoki nes known to act via a 5
human seven transmenbrane (7TM receptap; naturally occturing conpounds
whi ch nmay be putative agonists for a hunan 7TM recept or, non-nanmal i an,

peon + doare ¥ i BRSSBRRIA St bty Ghe e AT eI SIPCERETHE BIARAY . Y

recept or geaptiifg ilsngNw1pat ural |igands. This bank is used to screen the
receptor for known |igands, using both functional (i.e. calcium 10 cAWP,
m crophysi oneter, oocyte el ectrophysiol ogy, etc, see el sewhere) as well as

bi ndiNg_assay sy HPRERL et b S IR TR0Y il BRUIBLE. YRR | 27 00

nunber of ma anh‘receptors or Wwhic€ €re remnalns, no

cognat e afiiployat ibpghd p@abang blastp blajtnpblaste Ablasita bhd iblastgahebe paodrageni st ) .
Thus, _active ligands for these receptors may, not be included wthin the

| i gandls Baasibs sighificanae tq thel findingsiusingdbe sfatisting] jnethods oBKerlimand Alischuby of
the inventi i f ti y. > 84 .G

i cr ophy SR ASEL 0, PNl AERERAR VIS §1.285£88 M o Mischyl,

agai nst 1083 UBoexVaracicad: Scii USAV0{IR70T; weal | i gands. Extracts that produce
positive functional, responses can be seclgﬁnti al lt% subfracti ongﬁed with the

fracti ondttBévgYasbiEilEoXBlAS Tblass hefbtal) withia fewrenhaacementsnghe BEANT i s

i sol at ed ' s Hal ' # i n HEK 293
ol 1 5 haPiopunn Hb1oRH fofdaddlie R sharthing Vo LB RIE AN O, M and
cal ci@m hooldgnes ioomquersIsequendd/iF os taidiscassiamobirasicniksues in similafijeseamhireofng
techni que therefore includes the u el ls. which ress the BACH GPCR
r ecept or SHHUCREf t?l?ﬁ?%tsf’%g&é?}ﬁ'll eéﬁé@ﬁ?&ﬁ?ﬁr@?@@ﬁ%ésigﬂggus oocytes, CHO
or HEK293 cells) in a system which neasures extracellular pH or 25

intracel lular cal ci um changes caused by receptor activation. In this
t echni que, corfhedivesBlnASTipeogrems avaidablewtthitpoéiivsy. mobinbs simgovt pexformcthpt or

ol ypepti of th resent invention.. A second nessenger. response, e.g.,
Ry oot Pt sing tavha BRI comthitet axranuind aS ECRRR SRR b Er BYRES, o
nmeasur ed séquedled Etabae; mﬁmoggmwﬁwédtmb ey iehor Gighinat suclotids hi bi t s

the receptor. WD 02/ 3S607 PCT/ GBOL/ 0. 4935 51 I n such experinents, basal
cal cl¥m Iseauenge database; hlantxooomparesdthe six-fzame conacpimak ranslasipngrodusts ofra

control l.S:: ' 0 : . ange.
HEK 293 glghegu%)f( reeggﬁu\géﬁg%@ﬂg%@aﬁ é:gﬁaggga | r?%‘r’?tjsggfggb g&éé%gr @Y{.Sggded with
fura 2 ardmipareaagprotginequbay seymencd dgainst 5 Aueslebtidd eduénagalatibaser dynasseadlycel |
extracts are 5 . evaluated, for, agonj st induced.cal cium nobili zation.

S ar | renrigd S8 8l 351 1eediag rERSi hh NI - FUBIES A ECEABA GPCR ar e
eval uat eq,h QbR FH ABoAdE Qher selibcRiabAIRR tRE si%AMMOLAYSAIdnSR_F HSI Ng
standard cAMP quantitation assays.” Agonists presenting a calciumtransient
or c20P mudeotide segnengeclatadmsed i n vector control cells to determine if the
response is unique to the transfected cells expressing receptor. 10 Anot her
met hod i nvol ves screening for receptor inhibitors by determ ning inhibition
or stimul ati orBIoASBASES the 61 wihg ¥BsicRpefnfefdyR? and/ or adenyl ate cycl ase

accurrul ati on. Such a nethod involves transfecting a eukaryotic cell wth
the receptor of this invention to express the receptor on the cell surface.

feceptor of tHTSTOMRANT PisrffLE Biskdhre Dy 3980 RardeliEechib BoROF N Eost s ™
nmeasur ed patdmdtéreH PRHRBLASTVERAGPYNI st binds the receptor, and thus inhibits

receptor binding, the I evels of receptor-nediated CAMP, or adenyl ate
cyclase, activity will be reduced or increased. . Another nethod for

det ecti ng agonrd LSs t . r t invention
s the yeast DRESSRAETIONSORGLS 2 bl SREER REerBUohPRERRERTR) 53550
i ncokpor atquknbys repbred ticthe mambenspedifiade défaelt tintitisdD0aleseripipundSear e
proteins, in particular antibodies or peptides, libraries of candidate
conpound$? tﬁévéﬁﬁgﬁﬁgﬁl PPEY- phage di splay techni ques. Phage display is
a protocol of nolecular screening which utilises reconbi nant bacteri ophage.
The technol ogy invol ves transform ng bacteri ophage with a gene that encodes
one 25 compound fromthe |ibrary of candi date conpounds, such that each
phage or phagem d expresses a particul ar candi date conpound. The
transforned bacteri ophage (which preferably is tethered to a solid support)
expresses the appropriate candi date conpound and displays it on their phage
coat. Specific candi date conpounds which are capable of binding to a

o o o - Y b1




based on affinity interaction. The successful candi date agents are then-
characteri sed. Phage display has advantages over standard affinity |igand

screeni ng gi es. The phage surface displays the cangj f in a
t hree dingﬁgﬁ%ﬁghoconfiguration, nore cl osely resenbling ingﬁé§W@@§&§
occurring conformation. This allows for nore specific and 5 higher affinity
bi ndi ng for screening purposes. Another 3dethod of screening a library of
conmpounds utilises eukaryotic or prokaryotic host cells which are stably
transfornmed w EXPREDAThe siatistidiPsighifeandetireshslt €asepertiag mdictas vigaihst
conpounds. Such cells, either in viable or fixed form can be used for
standar d BtAeRsageqiencere thedefanlsvalapis 19), suehphatdd maatchgs arg wamgtedge be fewnd

a007- 4ol _ e BE ph e ket (e ok AR p R Rt (BB

Conpet i ti wtetistRapyignificendeastiibad tara niatdh 6 greaterdher chetEIEPEET lthreshdd a5&i Ng t he
| brargt/ of conpounds are contacted or incubated with a | abel |l ed anti body
known % o Biekd Widl not gaeepgtndy beper BEPEE T theesholds arsimorg sBingenin leadingfioas ~2s|

ant i body, i Ll
A L e e S R e e G e
free | abeld the BUABT Mprmalh)t ners for the pol ypeptide are then separated to

assess the degree of binding. The anmount of test sanple bound is inversely

proportional to the anmount of |abelled antibody binding to the pol ypeptide.
Any one of nu § PMSET € i : t [§ ree

bi ndi ng 20 papFnersF%o@gg%@%ﬁgqg@lgéﬁ% %Pﬁ?%ﬁ%?@@g&gﬁugn step
coul d t ypvaat isycalowlaibd from the GERECE value ljscesbat)eHEBnateaeportedefosa timfabassed by
washi ng, adhesion to.plastic followng by. hing, .or centrijfugation of the
cor | Menoreaeace cayy Fitha Hotinteel Sapliaatt elPETa it it Girarf svuioh B porld e or
sol ubi i ZEé@riBHcF(td‘é ﬁﬂxemyﬁﬂﬁ%%c&se@%&b @%@UT@FF%%EH%&FEWW from

2 s. This allows for

transformed eukaryotic or prokaryoti 5 host cell a
"mol ecul avélugs arelimmye atrggniiaadingtie femlerahaneponatohesi beingmpeded ((B8es faraneter t he

bility tg.ayt d_hi d t th h . _Anot her .t echnj f
candi dat ¢S Eb M5OI ST ARt g TP RO e betes BB A BR b O eH oh
t hr oughpufnafisgedaniddEXPECTeW conpounds having suitabl e binding affinity,

WO 021 38607 PCT/'GBO 1/0.t935 e.g., to a polypeptide of the invention,
and is described in detail in International Patent application no. WO

84i 0 ( Commo I | L mg‘g& Bl rst,
| ar ggpjﬁu nbers oﬁ\#f%mgrﬁgﬁl r@s&nﬁ?‘fﬁs gaetspikggesgﬁekgl? esggrtr%gun S %F’ %&ggldln?q%ggl}lgﬁed on
a so::i(cji slﬁtgthtsc?xﬁmg s?nsent ,pai@i_;r EHSPs) a? lt‘e%oﬂeq;sbaéefmlhﬁmiteipﬁ(’)o@ﬁ]ﬁé dlaﬁgqisl‘eace d
Sory oo et e Sybpeh ot R GRS h  BEb Bl e
bound pol kpepipET CRIPVNSIOR WADGH, bl MeARkicRRESEADRFNS Yretektsids
ool ypept i 0 yﬁl T SRIRUTORE BbG), et | gand bi ndi n ahe grotes: el ot
met hod f osigaificandesdraireppried cse parapieiemB anvtbe BLASH alddapt abl e to a high
t hroughput format. The purified |igand for a 10 receptor rr~ay be

radi ol abel ed to high specific activity (50-2000 C /nmol) for binding

20 MATRIX - Specify an alternate scoring matrix for BLASTP, BLASTX,
TBLASTN and TBLASTX. The default matrix is BLOSUMG62 (Henikoff & Henikoff,
1992). The valid alternative choices include: PAM40, PAM120, PAM250 and
IDENTITY. No alternate scoring matrices are available for BLASTN; specifying the
MATRIX directive in BLASTN requests returns an error response. )

25 STRAND - Restrict a TBLASTN search to just the top or bottom strand of the
database sequences; or restrict a BLASTN, BLASTX or TBLASTX search to just reading

frames on the top or bottom strand of the query sequence.



studies. A determnation is then nade that the process of radiol abeling-
does not dimnish the acti~~ity of the ligand towards its receptor. Assay
conditio ffers, ions, pH and ot her nodul ators such I i des
are optigggggh?gHestablish a wor kabl e signal to noise ratig%ﬁér gﬁﬁﬁ
menbrane and whol e cell receptor sources. For these assays, specific 15
receptor binding is defined as total assgciated radioactivity mnus the
radi oactivity nmeasured in the presence of an excess of unl abel ed conpeting

$ 3w bl . . . prilp
reqr dual ' nonspblers” SieARBEEeBiRRs g QR biciEnd AN e Sl Tfhob@uEY e
candi dat ecsapipdty) ds dbtefined e hiks SBGerbgraimhe Wobtten ekederignt(h@93)eceptor is

detected by neans of _a | abel directly or indirecgtly ZfO assocj| gt ed with the
candi dat eCewapsisanddrhamistn 1 3443yl 63 niriegmaRts CorsiEing Sishom Replogiciy prtr ey

conpetito r t ound
esults i 1erteb EerptbERg AEE st BTCIRRR M kAT PSR A Rt o
det ects onChataiseia 76190201t bftfer BDASTN, belthesDUSATprogratrhef Tatasptand Libmiahei r

surfaces. Inhibitors of activation, are generall ssayed i esence of

. . .ar a In the pr
a known a(genhtr:/amav el imenibgoyh Filteringzan Shmﬁiﬁ){? ﬂétl%@éﬂ}’ §’tgn31§;3a2§b‘fthe
f ot i i _ .
G oty cofisiEf ARRUARE ERARA Rl B BRFRNSH (o g M BRainlt WndSRUAUREY
cont ai ni npastc- BAGHliRCRhegivpe)p tdadingtthe orabialogicallyristerasting vegiony ARH GPCR

activity in the mxture, and co ring the BA CR activity of the

m xture t @AY STWRBLH %l{aﬂab*&%’@%es @G?atglﬁnﬁes?léﬁcgf%?%u%smm GPCR CcDNA,
protein and anti bodies to the protein nay al so be used to configure assays

for detecting the effect of added conpounds or, the production of BACH GPCR
MRNA Hnd pr ot eLowicompdérity. sefoence fourl &y, a filterfirb Samis\substituted ssingdhebttenr

measuring,sgcreted ar cell a SOCW@MWW rQk.eln. using
nonocl onalﬁaHHn"ﬁgqogt/@Féﬁ%enﬁ?lfei'%o | ﬂggeggﬁ%o% ]ianrP%én art,
and this ganeRe deoakgwomex yagent s whi ch may inhibit or enhance the

s ek
production of BACH GPCR (al so called antagonist or agonist, respectively)
fromsuitably mani pul ated cells or tissues. Standard nethods for conducting

sScreeni ng assays, . are. nder st i P . f i al
BACH GPCR ant abBrege By RIS R AR Bugrd sbelentt (JrirsmbRTRGT oo PR BRET, o
and t hei r daisdse getfencésn Diefhilt filtepiagi 19 B4 STEbr BUASTEN 28BG dotiether programs.
ol i gonucl eoti des or proteins which axe closely related to the ligand of the
BACH GPCR, e.g., a fragnent of the ligand, or small nol ecul es which bind to
t he raceptor byt l4.C1 r t hmﬁf;t' I f..the
receptor is prgbseﬂﬁte‘%&%ﬁefbg}rﬁé}s@ﬁta??ﬁ\?gﬁfpggll%dh%f%]?%?e a ’sdcr)\ﬁ:c()){r}%\wl\?l s a
conpound amprdite safuehéesdn I3V ISS-BRET], §o filtbding shoukl RAG expestpd ot aldaysapigldor
pepti de of %{}e g[}:e ent invention. The term "cor;gou d". refers toc@ ({hem' cal
conpound {REHERtaTYTHheTRCTR, 17 SRINGFASES SEREDFESATS maskRchindhein eRiGHG fEAtng
macr onol egj} ﬁle@?atﬂtical@lfg‘[hkﬁé&c@@f shy RERh&I RporteaReit téinfferd @RIy C
nol ecul e), or an extract made from bi ol ogical materials such as bacteria,
pl ants, fseqyenceshould bessuspesdrti cul arly mammalian) cells or tissues, or even
an inorganic elenment or 20 nolecule. Preferably the conpound is an
anti body. The materials necessary for such screening to be conducted nmay be
packaged i nt o NCGHLFECABeKNTBI P idenffieste 88 sMEviKir the Dutiirfidladdition to the
identifying agonists, antagonists, |igands, receptors, substrates, enzynes,
etc, for BREHIGPGR/pologpemameles or conmpounds whi ch decrease or enhance the
production of BACH GPCR pol ypeptides. The screening kit 25 conprises: (a) a
BACH GPCR pol ypeptide; (b) a reconbinant cell expressing a BACH

Most preferably, sequence comparisons are conducted using the simple BLAST

search algorithm provided at http://www.ncbi.nlm.nih.gov/BLAST. In some embodiments

of the present invéntion, no gap penalties are used when determining sequence identity.




GPCR pol ypeptide; (c) a cell nmenbrane expressing a BACH GPCR pol ypepti de;
or (d) antibody to a BACH GPCR pol ypeptide. The screening kit may
optional | ¢-s€ instructions for use. WO 02/ 38607 55 Nl C
ANl MALS PCT/ /'0-4935 The present invention further encoﬁ%&?gg 4935
transgeni c ani mal s capabl e of expressing natural or reconbi nant BACH GPCR,
or a honol ogue, variant or derivative, gt elevated or reduced |evels
conpared to the normal expression |evel. Included are transgenic ani mals
("BACH kn ) ich do not express functional BACH receptor. The BACH
knockouts?ﬁéggg?gtgﬁgs a result of functional disruption of the BACH gene
or any portion of that gene, including one or nore |oss of function

mut ations, including a deletion or replacenment, of the BACH gene. The

mut at i ons i ncl Jle priserfl iavensiontalsmengempasses aurdeotidy sequegeds thaidira gamable of

non- codi ng_t eqi.on f BACH 10 Preferably, su a transgeni.c ani IS a
non- human%ﬁ&rﬁﬁgp,g %%ﬁjft‘?e EIECHPIgSER, e@heé%IB’ %rrangﬁ?agabeﬁg or %%Efauﬁﬁ theé%%b?ﬂltot he
transgeni gneadiipmens ofaryafIke Mova. rat. Such transgenic aninals may be used

in screening procedures to identify agonists and/or antagoni sts of BACH
GPCR, as well as to test for their efficacy as treatnents for diseases in

ivo. 45 M L] far. BA b d.f i . F
xampl 5. 11 anseoRTaRFn e drorky By B EniiRe Bl G VR
the pr odueémpmmﬁta%%ﬁﬂﬁ%ggaxba AR’ (QdoaftsdY$994) Diestdr) vfagoni st s
andl or antagoni sts of BACH_GPCR. e assay is designed to~eval uate a
pot ent i al Bigteginplogy categki@atbaessi Yawd ok N¥hgsouelhas the peroess of graplification as

broduces 2,y 3i:0h 4 iftbralEHRANRECA f A0S ENE QL RAGH AR 20 (SF Rk S-
This may be acconpli'shed by admnistering e drug 0% transgeni ¢ animal
as di scusgSdediniee (19950 PCRePrimers afiaboratdre MaviuahICold8pHng Hlatbat Préss, r esponse.
Althoij(?h %py phyi\gg)l ogi cal paraneter could be neasured in this assay,

pr ef erY ed FrEAER3OH ‘include one or nore of the follow ng: changes to

di sease resistance; altered inflamuatory responses; altered tunour
susceptability: a change in blood pressure; neovascul ari zation; a change in
25 eating behaWybridizatiomeaonghtions doo tgsedenghe meHingttemperature Eme ofithesiucieic a
change in_h enperature; insulin secreilon; dot r.opi ecretion.

naen andeBHIRETOR et Jh b ad KibmoHISRAClER i cioning,
hypor ef | eXeghriduebyPRIHOTS ireEhAimdlagy) Vol 130! A8adehBS PRIAS &an Die¥@ R 8&P07 56
PCT/ GO 1 /0-4935 Ti ssues derived fromthe BACH knockout aninal s may be
used in reenfpr vdefineddishinganeid)es explaineddelawie whet her the potential drug (a
candi date ligand or conmpound) binds to the BACH receptor. Such assays can
be conducted by obtaining a first receptor preparation fromthe transgenic
ani mals engi neeNedlebtiddbssqdaides bfthe invenBACHpable @piadéctivelgdivbtidisimganthea second

receptor preparation froma squrce known to bind any.identified BACH o
| i gands oRUCeRHSE SPRRSNCTSPIERERISH AFTein, et tpis corplgments Biild be gensgallyrat least 70%,

preparati gfb?erﬁ‘él& Lth REst s, "ggre gfxlgé;i‘m&lfig ra?f??& Q% Dr 90%ERH 3{’% mb{fbepréﬁwb‘rf??atflé%m

whi ch they are obtal ned. brain tissue fromwa transgenic
ani mal (sQ&% ad8Udsunolbgohisdd theeomespdndinguinciestidessequencespresentahherein oparabl e

brain ti f I il t idral i d t f 10
the. Secontbbraarat sasr irarttls af eastBR s 30 REplieast iesi. sl pa TP RERpE

i ncubgg ed c¥htighods Auclsvlided PedfBréPmidlddtiaé Secibidds bEGE RivRhfion Rl BorApr@ze and in
t he presence of the candidate Ilaand or conpound. Preferably, the candi date

| i gand or reginsdamelagous thIEQIRMNAel 2at or 10, preferably at least 70%, 80% or 90% and
more preferably at least 95% homologous to one of the sequences.

The term “selectively hybridizable” means that the nucleotide sequence used as a
probe is used under conditions where a target nucleotide séquence of the invention is found to
25  hybridize to the probe at a level significantly above background. The background
hybridization may occur because of other nucleotide sequences present, for example, in the

cDNA or genomic DNA library being screened. In this event, background implies a level of



several different concentrations. The extent to which binding by the knawn
ligand is displaced by the test 15 conpound is determ ned for both the
first an receptor preparations. Tissues derived frqomtransgenic
ani nal s rra'@e'%;ew%’ged in assays directly or the tissues nay lf?Tf)ﬁE%(Uépggﬁd to
i sol ate nenbranes or nenbrane proteins, which are thenselves used in the

assays. A preferred transgenic aninmal igsthe nouse. The |ligand may be
| abel ed usi ng any neans conpatible with binding assays. This woul d i ncl ude,

wi t hout | j.m ' . i ' ' A

chen 1 u SEieh BiiePeq By e B AR ekt EEERE LA oo HRBRIA mber of the
descri bedlibraryfviti¢ihisrledehai 10 fid) pesferablyréds eandi0o foldras agenye st theabeBACH GPCR
receptor nmay be identified by adm nistering candidate conpounds, etc, to
wild typelnisractian ebsexyndayith fhy taigeidoNonAhe misity afiatessntion many; beaneasrieddfonni ch
exhi bi t AVA) ragt.esd ®bi cs 25 associated with reduced or
abol i sheS&é?gleéggﬁgﬁ&gwg%:ﬁgtpg{%b?g'r\g%ngti on. Detailed nethods for
generating non-human transgenic ani mal are described in further detail

bel ow._ Transgenj c ,gen onsiructs can be intrpduced into the germline of
an animal Lo e ngﬁtl&%fﬁw © SeARFT theRFpsepl IYBNUON YRdGIeOUdS PSS pi es
of the c i / L8, I ated into
t he genoﬁeﬂ%#yggpﬁabﬁm %@%@gtﬁ yﬁgl? aﬁ%asregéﬁcgig{;%#tg@%%ﬁn| qu{és. I n an
exenpl ar ycoadhiods ofirtermedauiate teeunagierd] stringandyu Hiybridization sorafitiédseare basedtonon are
produced by infroducing transgenes into the germine of the non-human

ani mal . égzﬁs&#wamp@aaga@t(q‘séﬂ%ghea@u%? agailr@éww}m a8 taught feBerggnande
used to i 87 'GREE 8 8 Roledd: | Teek A ' n the
st age of %mﬁgg%eﬁt o? t he een@#d;;oc'ﬁgﬁlﬂ?ar get&‘gegl ?f.e%r%g%ggggﬁ@gg?%@s) of
any dfi mal52udeademic Fresst SewDidgoC Apvaed confar adefingd ‘stringdnéydt asgapkimdd good
heal t h, Q%Eéj}%enbryo yi el ds, good pronuclear visibility in the enbryo, and
good repr tive f ness. In addition, the haplotype is a significant
factor. 10 Introduction of the transgene into the enbryo can be

acconpl i shed by any neans known in the art such as, for exanple, mcroinj
ection, el ect rMpyimumetringsncy typufatlytocours aFahoubXepl@ (5 Chizel BAGke Tmadphor

t e. i ntroduced .i nt | by _mcgroinjection of th
const 1 uctPrPAROHERSTIREREL ALRbaH STHED 1 it P9y dcbsraiermrdial STREERCY & aike one
or nore Cﬂialf% 208¢ 'b@f‘o»& ‘?Pr?l@h?' }?&w EQin%@anét%bB@c%b@ t¢) B8oE Loty P, ARGyl ve

~ manmal (s). 'Fo

devel opi ng ow ng 1 nt'roducti on of the transgene construct
i nt o I6he drdetstdodZedtheggof Mk irethg anty nieximmashridgedcy hybtidizatidnaan banged

anounts af, ti or rei |l anted into the rogate host, or both..In vit~~o
moubat i gfenty k oeteet iferBedl Ahfieonds Sauies Vi B idemrritte (o IOVOTERESHon
net hod | mybgdiZAcew8aebé h&&mamﬁbpd&héﬂsﬁnﬂ%ﬁa@t& njcw?eoﬁaé’&qélgﬁﬁgdi ng on

the speciés, and then reinplant theminto the surrogate host.
progeny of the transgenically mani pul ated enbryos can be tested for the .

presence of t construyct .by. Southern bl ot anal ysis of. the segnent . of
tissue. If on n&prﬁ%}rgggg&oé@e&ﬁ FRFERSR FYRY c‘éymém&d@%&%&m%% ns
stably i nfap@kBiidsE {0 drigord 6P RSB ACHGRIR hides IRk ueABEY IfBe predent S
possi bl e to establish permanent transgenic mammal |ines carrying the

t r an2§eniinyantipn yodrrdtingest eanditions Ge. g8 °Ciand 8AxSHE {1l xSPE gehl TH NgClaD0df ed
| be.. f irth f t he i ti.on, t
"ot e A1 ESF BHLOTVBhe RiejiobiopBie bedfes? oF ARG Ferih i corklEees Bt ho by

hybri di zipwh @raaebethedupbspetiet tdiviaudlor PNANSSEARIAC & 6RchMghsédbyithe
desired reconbi nant protein product or a segment thereof onto chronosonal
mat eri al Hressp invertione Mlwso the ngcleotidegsangnge isgimle-pleandedgisyo benesisstonshmal i an
progeny f i struct Jn.their genone
B e ar urititafe buieRRlal Sy EaSic iaBRudeRe Qg SARB NI iy Bl o
essedsi alscype dfahé presaitiinventbn.a di pl oi d cel | which is capabl e of devel opi ng
into a conplete organism Cenerally, the zygote w |

The present invention also encompasses nucleotide sequences that are capable of
hybridising to the sequences that are complementary to the sequences presented herein, or

any fragment or derivative thereof. Likewise, the present invention encompasses



5 be conprised of an egg containing a nucleus forned, either naturally or
artificially, by the fusion of two haploid nuclei froma ganete or ganetes.
Thus, th nucl ei nmust be ones which are naturally c il i.e.,
ones whi c resﬁfbt7 in a viable zygote capabl e of undergoi nggg}eﬁ%ﬁ@ﬁﬁsati on
and developing into a functioning organism Generally, a euploid zygote is
preferred. If an aneuploid zygote is obtygi ned, then the nunber of 10
chronmosones should not vary by nore than one with respect to the euploid

Gimi e b B abet BEF Ao hea) S AR Bt b PR le hdPebind |
g g

(e.g., vohdimekeqientx 00 +EseLMOERtfonTThEel tRpesWTinGbleside RQuasdedet 0 the
nucl eus of the zygote or to the genetic material which forms a part of the

zygot e nuékasuples gf vagiani puejeefide; seqwances. ilm this respestuhe termt ‘tyariant encorepassesof
exogenous I i I | ey .1.he unt
o on i | PR IRy RER BRI B s R LR TR e
vol unes of nexegtieaequeneebicseted Rérei. PraferablygHowé e, thotermxtagdntabout 10
picoliters. The physical effects of addition nmust not be so great as to
physi cal | §RPERAEIRG seaeensEs et fre\pomiplamantary do sequenass that arerapable ofi it of the

nunber an Syl | I I

parti cul arvdFhuE A iRk RRSRRE o s s Er RS TR dP RNy i1
be readil p.0appr; @iﬂﬁté}ﬂiqr@) skibe n@elebtidd StQuerides pResAsERerkite geneti
material, including the exogenous genetic material, of the resulting zygote

must be biologically capable of initiating and nmaintaining the

di fferentiati n t te into a functional organism
25 The nu%@%‘?8(%%‘?@?*&?%8&?&2%%9@3@%@%nstructs whi ch are added to the
zygote i s dependent upon the total anpbunt of exogenous genetic material

added, and wi Il | _be the anount which enables the genetic transformation to
occur 10 Theor et ThaPrsseahnyeRnn AmsncpRppeganydeptids sagueaces haraseal | v,

numer ous i ol @%L , - I
trans genegé}gh%ﬁegf:at?y ltl(lg {nﬂeosr% ernc%%grie%ur e e??i’aotjr agg graéxgl B@p&s&ﬁ Bhﬁel tgl%rae%’h q&s
regards théBeQMnds 6OJorRAIEMERGRY b 4 A3¢m&S théreofthesthat saqnemietidanbe ukéteasa W | |
often be an_ advanptage to havin e than one functioning copy of each of
the inser P@(?eé‘?dfgéﬂ%bgn n%é‘&%@ﬁ%g{ F%‘ﬁﬁ%?ﬁé%o'?’ﬁ’éorﬁﬁ%lﬁ'g’tsfﬁc expr essi on
of the exogenous DNA sequences. Any technique which allows for the addition
of the exogenous genetic material into nucleic genetic material can be
utilized so | offhe present ingentom tHasenablasitheecloninglvd BACH GROR) itsshormeogeane or
ot her existing cellular or.genetic structures. The exogenpus genet i

matert a7 gifer Srachvlly B ARRBEA B el e S P e R R SPHRE R e RS by

i cr oi nj egdouge) pidylshie€y, Ric ©WUel 2eBoplishetl| Bolgmetlaridbddbfthe tvertibylvasich greknown

and is used in the art. Reinplantation is acconplished using standard

met hods. dsntiralypr suiicientlyridepiical oo puedeotids seghestseantaine i {hN@nbr yos

are inser ' A | . f ' t At

parti cul arbﬁ fsq] f\]%'IZ:?%\]/:}Q/ {/[S’El{/ds p%%%%@c%%e %ﬁg@@%é@%ﬁqb@gﬁ% t he
nunber of adfagmept thecedfhmay pe asakasigybrididatign probesifoe sDNK and gemintic @INApsi ng

of the surrogate host nmay be .scr, ed f the presence. and/ or ex i on of
Lhe  t 7tins GERAPEG= iR, SUar RN il rmeteelNAs anfl sPRomiF Flames CRHdnG BALH by 15
Southern GpeiR GbrdNeSPrbSridte BboiriedBUK Drobes ¥dy WsFod 3B 8o {BRite EBNA and ,
conpl ementary to at 'l east a portion of the transgene. Western blot analysis
usi ng an genanbigdjoregafother ghresdinsiuling gense ¢aehding hdreologusssapdmathatogubse

enpl oyed as_an al ternative or i.tional nethoed.for screeni for the

o Dsonco Bpnt fhelieh SRt Bhorf 68 o0k BlanBRC BRiely, SEREENY Beh SntlE, |

ti ssue angin@ilaity,26dhd BATHIGTEIR gaitd Hybtidizationtdredndig, cltilg ASE@EHéhcing
Alternatively, the 20 tissues or cells believed to express the transgene at

the h2Hhetachpiaves aredmovireiortbeserasiskillia the ars and arealeseribeg insfor examlet he

t ransgene [ ) nal ysis or PCR, although any tissues or cell
types naysgrzjlbgcg)é\?%?)?ﬁ{pﬂ?)g anal ysis. Alternative or additional nethods for
eval uating the presence of the transgene include, without limtation,

sui tabl e bi ochem cal . assays, ,such as engz and/ or 2 innunglp i cal, assays,
hi st ol ogi cal Sﬁgpppballfyd}uC%Fl@f: éiﬂ“ﬁ?cqﬁ‘éPEéﬂES‘?r ‘@ﬁﬁ/ﬁ’@%ﬁtﬂ‘ﬁe\ﬂoﬂ nti¢glow

cytonetri ' ; ; i j ; I ofpe- usef ul
o dot ect PTRGAnbSDe (BAIcRl fuort BEetordn S0 Mrhlicdl el i IR BLEAT ) Y2e 1o
eval uate the effect of the transgene on the |levels of various types of

bl ood cells and other blood constituents. WO 021 38607 PCT/ GBA /0. ~935 60

Progeny of the transgenic aninmals may be obtained by nmating the transgenic

animal with a suitable partner, or by in vitro fertilization of eggs and/or
sperm obtained fromthe transgenic aninmal. Were mating with a partner is

Y o o - o



5 sane or a different transgene, or both. Alternatively, the partner nmay_be
a parental line. Were in vitro fertilization is used, the fertilized
enbryo i opl anted into a surrogate host or incubated in vitro, or

bot h. USW%E)@%GW; met hod, the progeny may be eval uated fg'Fé'pﬁEOB?'Qgénce of
t he transgene using nethods descri bed above, or other appropriate nethods.
10 The transgenic animals produced in ?gcordance with the present invention
wi || include exogenous genetic material. As set out above, the exogenous
genetic terial wl in certain enbodi nepts,. be a DNA se nce, whi,ch
Jooul to HRneRd T gt Bt trehetAmt o e REPaECROTR LY S GPPESt RHERS! 15 AuglEniss.
enbodi ne il bJatd ontr ol

el enent pé&%&@é@ﬁﬁ%rﬂk&?ﬁ%%%&%? g?lglgﬁeéﬁ% lég&éﬁ?}ﬁ%&@fﬁ?&éﬂ?g%n of 15 the
t r ansgenaugieatities.t Particdardppreifdrred frylmes will rawdd betweenr b3 amd S0thfiedddtides,can al so
be used to int r,oduge Er agﬁﬁene ir,lqso a non- human ani mal . The devel opi ng

non- huraRossBajienlady apeut 300 myFleatidss: vitro to the bl astocyst stage. During
this time, the blastoneres can be targets for retroviral infection
(Jaenich, R (1976) PNAS 73 :1260-1264). Efficient infection of the

bl astner es i & oid anbedimeyt, enabtainta molPiacieotide ercddinga B &GRER zona

pel luci da (Manj pu) ating the Muse Enbryo, Hogan eds. | d Spring Harbor
Labor at oPYIYPFRIKS, m@iﬂdﬂa‘?@ﬂm‘ﬂ@g‘ﬁéﬁﬂgﬁé‘%@%?? gqiﬁéps?‘fa% tgg’é%?[’)g t em used
tointro : SRS i i Mtedi | dndiat steiRp R hoBLiliesti &Lt r ovi r us
carryi nggﬁgn'%e?g#sgene (??ﬁiﬁ%rg ta&eﬂt[ét bgﬁbh%tleglgé?@PﬁAS; 82: %%7-969311%1(%& der
Putt en etorslitionsyeigis) labiigi pobe haeing tiEoSEQ TPANOf cSEQADINOe2SSEQ IBMNNO: 4

fficiently obtai b | turi | ast | ayer ,.of
Vi rus. pr BHAEOHS BRACFLEhof ket (SRR NG 1) 8TR iRmeR: Aefeor RrduletBhno o
6: 38y 38BartialdrifBNNahdtH @DWA bild &P cloRBs BshtHBIrgNalFblghudledtde 86 qiindéle:

Virus or virus-producing cells can be inj ected into the blastocoele
(Jahner Suchahybridizegion)teqiniques arzogelBlopver®)thosendiskil in the aftobitiagent wi | | be

cor s wiern PR Mol QeRERARYH Bl aRPalfialy Raflltites P SYERER: 0o

may cont Richbatini NUL de@ide® . irPd solite ¢dndpissingd: SOMefdrimantds X SSC (1506hI0R/ 386U7
PCT/ GBOl/gI( ?: 1935 61 dj.fferent gosi tions in the genone which generally wll
segr egat MeCh ToRBMSTsatium iraten SG At sPdm Phosphata(B87 GSHIAERS S nt r oduce

t ranggen i; b ' h AL i ' j f the
m Aot agaucth 100 SeGisulhat, Sy 20 QU aR AL ERY, dRorc BT Rl
cel | forDiNAarfsewed bptwashing thefiltérs it LéXESHratabalit 63 degreslC. 5 (ES). ES cells
are obtained frompre-inplantation enbryos cultured in vitro and fused with
embryos (Evangy,plyidlal 464993 phektiGec92: 154- 156, Bradl ey et al. (1984)

Nat ure 309: 255258; CGossl éf et al. (1986) PNAS 83: 9065-9069; and Robertson
et al. (1986) Nature 322:445-448). Transgenes can be efficiently introduced
into the ES cahégidied Btike MH@PGR‘PQI&nQMeét?de"SQHAY beSodrddyadquence
transduction. Such transformed ES cells"can 10 thereafter be conbined wth
bl ast ocysnalysis emfuactional pssars Fenexample,Tthe pegtive BACH KERCRor bemolsiguamay t he

nmb ' A i f | 1 [ i i mal .
For 101 BhrSRUd il it Gole? MRS hoNE Cboet BT SRt O SMEBR &S0 v e
non- humaplasmaeafilates &tiolRigthe BRACTIE rddéptor EBNROLIT the fiVieRon hr® soRfEsiséEr | zed
by having an altered BACH gene, preferably as described above, as nodels 15

f or BACHM €Eeprith RiNpelymerasps maacaerdares wish standaydpsogeduresdls wiieb et i ons or
other |o . ' atjans.. i ' 0 e : vi ng
a nucl eo?r?%glg{és'%g%{é%g%g%&%a?%e 35{}‘ tc?; 8&‘;&%%%{%% fa " Eﬁé@g%%gc ﬁggeaof an
exogenougengeved ffom rdalt Gnisle tadsStege V defdliouinid batytonark pdiitdd, addhBNA

i i mal b ith h f h
bl ¢ €750 | BRPSOHRE WANmRLASYieN BrecBerisd duR sy B0 DG ORI S FS R RS,
screeni ”Q‘W%Oeléﬂtﬂd‘ég}ofﬁ%é é’laﬁ’lﬁg ?é%s@@%@aéu%e%)’reﬁﬁ%x?ﬁrﬁﬁﬁ&gﬂ )Fe?t%?i?.st or
net hods are o or

function. The screenin parti cul ar use etermning the
speci f i cobgytesd rasronsaitoadgopist exposate. Rbeordinige aredf madeaCEr*A See Basthisd di seases
including trigemnal neural gia, ¢rofacial pain, jn associated with

t oot hachBiedym At %%temttlrgyﬁaqg’mpusaﬁt@may %g%a%epn%@glﬁe SCIGFLERRMR, pai n
ass0C! al ifaidslad ABGREe1 SUABRITbCacRVH AP FENAS Sas dISERRR ih Plicd@ iRt bedw.
infections, 25 migraline and skin sensitiVvity associated wth m graine,

al | odyni a, toothache, neuronma (whether caused by anputation, nerve
transaction or trauma), nerve conpression (caused by tunours, entrapnent or
crush), pain due to danmage of the spinal cord or brain; denmentia, dyslexia,
dyski nesi as, trenor, Parkinson's, benign essential trenor, chorea, epilepsy
or ballismus, for exanple occurring through stroke, trauma, degeneration or
30 malignancy; dry-eye disorders, cystic fibrosis, hyperactive bl adder,

N ] NS ST T NN NA ~ AN NN




hyper chol esterol aem a, dislipdaem as and obesity. The aninmals are useful as
a nodel to investigate the role of BACH receptors in normal brain, heart,
spl een an i function. Another aspect of the invention rtains to a
transgenigmﬁ%é ﬁﬁan ani mal having a functionally disruptedpgﬁé%agﬁﬂﬁg BACH
gene but which also carries in its genone, and expresses, a transgene
encodi ng a heterol ogous BACH protein (i3%., a BACH from anot her species).
Preferably, the animal is a nouse and the heterol ogous BACH is a human
BACH. An ani meExpressisielbsals pealm GresR f rom such an ani mal of the

i nvention, which has been reconstituted with human BACH can be used to
identify agents that inhibit human BACH in vivo and i TZ vitro. For exanpl e,
a stinulus thal dragieatsigh@8etl the@[p&ﬁﬁcssqaht_rémn@rBAQHBAﬁﬁR%aod@ﬁed

adm nistered to the animal, or cell line, in the presence and absence of an
agent to decasesitds usaful oidstarminsche exprassidreprafiieeti BAGH @diethariwild-typarr be

1 B bs hummn BACH i1 v S "
Mdont 1 R paREcmiab s legiesS I RR o e Ay e Wbl detirtind BadRnsn,
conparsed tﬁs@ué%drdéﬁﬁgg%gaé Well B¢ tiRRROBIeemeAtal fBgak) aivhichBA QHES @Rprebdadent i on

al so provides for a BACH GPCR deficient transgenic non 15 human aninal (a
"BACH GPdreriesaeRles traditiopalorglactrpiia] Noythersgaeydie epnrneted.iRevsrse- whi ch

expresses . E (RY e f an
endogeno SRR RERIRTEAR) Fabaish s Huidpelb & TRasiondr eI EHe
endogenougenBAChERERVIES Setisiti ve etpiifdds ondstedsiningRhaegstesiyordprafild offBAEKE,

whi ch may, conprise non-functional portions of the wild-type BACH sequence.
For exanpieludg RiNAsedrgiertion assay AN §&€38ni ¢ sequence may be repl aced
by an allele of BACH conprising a disrupting sequence which may conpri se
het er ol ogous sequences, for exanple, reporter sequences and/or sel ectable
mar kel0s. Pr ef eNadthsin dnblysigrislo tiboeuicryBéshinifaeaiRed gedwnestchspguanreefan a BACH
knock-out nouse is repl aced n allele of BA in, whi ch one or nore,
pref er ab| YAReHPt Qffa &97E ap gh@%ﬁ@aeawr ﬁ@?@%@%ﬁ%ﬁ@é’de BFAUsaER R

di srupt i nge2Brap8 UEMEN RNAS £681 pﬁﬁt@cdlﬁ%ll%%’él&rﬁ%uéﬁﬁve%ééﬁ%%ﬁd.” :

resi stance sequence. Preferably, the genom ¢ BACH sequence. which is
f unct i onafSambdoal; sppredel GrapdiAssebel, FoMs et @AMy ehofrand 3@y denbgoshown i n SEQ

oref or abl P eaiesd relbict Rued SRy M B L RS TRe Pine ARt € seo
D NG5 3 Gentia0ot R18d molbO1cA2A ABANGH RUEHBRH fo 856 ¢ABark oFACHITRSR,

knock-outs may be generated by various neans known in the art, as described
i n furt hedatehasa(Incyie Fharmaceypeals)t This dyrecofi anelysis hes adyantagsn én thatthepmayt a
BACH knock:- ks I I T At eoyention
ol so por 12 Asler BB Pt aEbATERald ISk AR, AL EMod 1 RSRRAY drRIeCt
BACH genecanipuertseatchaah lbe nidifiedol detandns whethasdnyyrartiadamnmatsk $s catggoaizadn
honol ogous repl agenent portion; b) a first honol ogy region | ocated upstream
of the no 355%39% Sacenment portion, the first honol ogy region having
a nucl eoti de sequence with substantial identity to a first BACH gene

sequence; and c) a second honol ogy region | ocated downstream of the

non- H$hol ogousThepblyovetestides and polypeptides of therptesentrisiventior, Oneluding thehavi ng a
nucl eoti de sequenc i,th substantial identity, to a secqnd BA ne
Sequence. DPRE SREURT SR 8R0S SORTIRLE FEVHD “PerBS AR R TAMIE ABRRTSY ¢ he
first BAGH @&h8es8 aHE Ai@nbiticd @' AtitaR khy h@Bak BiskAN8, AN GQUBAGS 1BAR! eIE .-
Additionally, the first "and second honol ogy regions are of sufficient

| engt h f o¢ls¢vrase syBusdecsnpmbi nat i on bet ween the nucleic acid construct and
an endogenous BACH gene in a host cell when the 15 nucleic acid nolecule is
introduced into the host cell. In a preferred enbodi nent, the nonhonol ogous
r epl acemeRKPRESSIOR OFBACH GPERPOEXPEENBEON reporter, preferably including

| acZ and a positive selection expression cassette, preferably including a
neonyci n phosphotransferase gene operatively linked to a regul atory

el e (s). Pr fi: . e

der % from Sgg&lrd%p %ew%&@ £ ,H@EEC?@; Réﬁ%%ogcﬁgﬁ? %’ %rﬁf}%@rﬁ . géqﬁgggees BACH
genoni ¢ sespodingeB ASFIGPOR\S: holf)logwes, vartumes) bodetivatives therdof are idserteddhiove
thereof. preferably, the construct conprises a structure depicted in Figure
4. Anot her aspect of the invention pertains to reconmbi nant vectors into
whi ch the nucl eic acid construct of the invention has been incorporated.
Yet anot her aspect of the 25 invention pertains to host cells into which
the nucleic acid construct of the invention has been introduced to thereby
al | ow honol ogous reconbi nati on between the nucleic acid construct and an
endogenous BACH gene of the host cell, resulting in functional disruption
of the endogenous BACH gene. The host cell can be a manmalian cell that

o P T A T T o,



WO 02/ 386U7 PCT/ GBOL/ 0. 4935 64 as a nouse enbryonic stemcell. Further

devel opnent of an enbryonic stemcell into which the nucleic acid construct .

has been | ntroduced and honol ogously reconbined with the e Q CH
gene pr od§ 0238607 ansgeni ¢ nonhuman ani mal having cells th%&%"lg’ggﬁndant
fromthe enbryonic stemcell and thus carry the BACH gene disruption in 5
their genone. Animals that carry the BAGY gene disruption in their gernine
can then be selected and bred to produce ani mals having the BACH gene

di sruption in all somat.ic and germcells..Such mce can then,be bred to
hormozy gos APRFOPB#C ERBIEEHeH VER e Si]'Hi’ aVaper 8’#?‘%&08}3&-? %5&??9:?@??’8#6 ?St 5’5 _H%eg enic
ani mal mi?t‘ra{?&n%ﬁaﬁﬁﬁ&%nﬁ&icﬁr%ﬁtﬁ&‘%seﬁ‘éﬁ‘éédih’g?!%d Bn&d EACH CGene Targeting
Vector 10 Marine BACH genom c clones are isolated froma nouse |arge insert
PAC i brary obtained from HGW (H nxton, UK) using the human open readi ng

The T sol ar ed- mutstfgasRh gek B ko o ot 8RRt P afPEHRNL o BRIRIGE 0% ne
regi on of ekﬁi@gs@ﬁ%cﬁ&@%%ﬁﬂ%ﬁéﬁ%hw@ bh@cbemsi%lamm GPAR ekbsprbstAs andar d

t echni ques.” A nouse genonmi c sequen is depicted as SEQ ID NO 10.
The mafi néragsemiptivnalland dxensletiprel conirol\elemenis hese methoda incduders vifesi gn of

o op e SR DR B e B Ao 551 ] o REn R eRRs PR ' ©
anmpl i fi edshyh Refhiaies ir8efdrABARNBambRRdRA). iehI0 (1989; MUlegrlldrToNiag, AT - Any

suitabl e size may be chosen fox the length 20 of these arns to enable
honol ogoud.abesatony Menvabieh. 4.6% ans dfy7eColdRrring BarkprBiesh PlajavigweN. ¥.) kpd and

The posi t FORER FRdss Uritedy and BhiGt Mpefem b ltoed Prboull v RClhesy 05,
by del@ti Bjolbf, che9£lB,andnspohnrwiiey &psars, NgwreedkoNSY.)A targeting vector is
prepared where the del eted BACH sequence is replaced w th non-honol ogous
sequences conposed of an 25 endogenous gene expression reporter (an in
frame fusion wigp, : i . sel f
pr onot ed neorryéAT ﬂaljﬁﬁgﬁgﬁ%%s ercgésr{a%(s ?\%Josgéﬁgéerg% ?g&@.ﬁ%@ggﬁgﬁgﬁt%@% as
t he BACH geqiences eACodidg BYOOH GPCKRI Thess fisainde) bubare cioflimiited it naitroonganysats al

Stem Cel | s PCT/ GBUL/ 0~935 Emfyrygnal siem cells, {Evans, and. Kauf nan, 81)
a6 Ul t UPRGh TP JTARS ORGS0 e BB TP BIeagic B EoRR GIy r
grown in Edﬁﬁé@ﬁ&?béet&@%édﬁﬁaﬁ&h?e‘d WKl aHE SHREIsRITBRIcRs; Whiddt vkl Cal f

Serum 10% newborn calf serum 2 mM gl Utanine, 5 non-essential am no

aci ds 15 10dnfepted with vizystexprassionlveetors @, hacwloviratikplenteglhsyistsmsdrapsfosmedr .

Mediumi s nged Iols cel . Sx
106 £5 core AFE PRrbadebigRieifs ctuRbhePHBnt; LHLERAIP) b R ED Hakt

el ect r opowirizs (TMIDP or withdrapieial enpeesspncedts (¢ad.1 B or pBRIDMplasriidb)} omi ng

el ectroporation the transfected, cells are cgl tured fé)ﬂ 9 dayds i n medi um
cont ai ni ngnimal cely systemachiecinmentiondp ast imieq by fechashed! uplpeed. pl ates, 10
replicated and expanded before being screened by PCRto identify clones in
whi ch honol ogous reconbi nati on had occurred between the endogenous BACH
gene and the t hgeétcbngolotiaments’tor “rEgudatoRPequendes’d axel thosemon-transhedsegioas

identified.. These c| ones where expanded ,to a w replicas to be frozen and
LT 2D b e ctrudl b1 SLIRASTE CPIOBOM o RaAS] ant s RIS EIRSURiEh SHeREon

of the targg{ lixc%gcﬁlﬁﬁﬁ‘ﬁ&z‘éfé‘iﬁgo%f'r?rdﬂ@{rm%criﬁﬁgn Snd REMARN, 8lith siemBts Ay
standard procedures (Runs et al, 2000) Ceneration of BACH GPCR Defi ci ent

M ce C57Blva%y ihdheir strength and speciftaityaPependinglomthe vsictos spsemtand hoef utdigedit ed at

3.5 days of_ gestatipn. 12 cells froma.chosen clon re inj.ected per

bi st oty saTATTYeEo b e IR e P RGe FR G IRE g oy Etnd
pseudopr eGRARBIE ptorh SR, BrayHe\Red P oFRkABpRURNSe Hlodir iAabteflh] el one nal e
is 100% agouti (indicating cells descendent fromthe targeted clone). This

mal e @hi menducibje praraeterd sush ke thel hybaiddacd-promater ofzbe BLEESERE Tqbegemide
respact; varyebiety LECPLE Sl o BSe0felt NairliciCe Rl s i pp o 0

ant i bodi esisedhiTile Baculdviras polAéddi proptsepy belasedfin agyeendells Pronloagsier

variant or derivative thereof. Particul arly BACH
enhancers derived from the genomes of plant ce)ils (e.g., heat shock, RUBISCO, and

storage protein genes) or from plant viruses (e.g., viral promoters or leader sequences)




expression, and in particular in diagnosing a BACH GPCR associ ated di sease.
O her preferred antibodies include those which have therapeutic activity,
i.e., whi y be WD 021 38607 66 PCT/ GBOL/0.~935 us '

t her apeut?@%ﬁ(ir?z? to treat, nanage or prevent any BACH GP Tgésbs(g/é)ﬁ%%sed

di sease. For the purposes of this invention, the term"antibody", unless
specified to the contrary, includes but4ls not limted to, polyclonal,
nonocl onal , chineric, single chain, Fab 5 fragnents and fragnments produced

by a Fab gxpbesidhedidid tHeavettor InGharhinaliamk 6élbsyistegds) Ponidted RN agfmygl e
anti bodi es which retain their binding activity for a target substance, Fv,

F(ab') angfney eibfrqm maramaHan ¥iruses aggprefeseble Ihiiieneosssery torganpeses aecll Kedv) |

fUsi g . C el ns uhi : .
anti gen: b aHoRB RNt IENS LuBhQl Gl BADU TR PibBaned e cof
may be hugiéd) scBBWNhapbelussl witloan epmopliste aslectaile mdoket. i n 10 EP- A- 239400.

Furthernore, antibodies with fully human variable regions (or their
fragnents), for exanple, as described in US Patent Nos. 5,545,807 and

6,0755181 may l?llbﬁgte%] é@gﬁqﬁlsg :ﬁltql;iﬁ%?l‘ gﬁg}r?es@ﬁg \Qgt%seﬁia}/ ?3?, ged?%%&e] r8$p§e \3'?1' ch

I nhi bi't any bi 0l ogica are especi a r

di agnost i g@nahéhideliatenged fordA CRrGPORAF @sexaaipld) evhien dstge goarditics bABALH
t echni ques, such as by i mmuni sation or 15 by usi n%_a )hage display library.
A pol ypep®PER a5 ngssig fereths dindustion phantihodies, eaetaro W F@vﬁﬁé higbdeved devel op an

ant i body =) : L f: i ndi ng
peci 11 vt by PRt D EEGARbass et 0 Bt e R AR Yefroft inBhiE

pol ycl onabut ard nddichie=l tay muttdfanctiodal B, «odi donieg andexpakssica. ectorsmucheass rabbit,
goat, 20 [ tc.) may he i nised wwth an,i . conposition
comprisi ﬂgﬁégﬁ}%ﬁégﬁf%tégﬁ%%pa&hﬁ%ﬁeﬁwcwyggmg%@ﬁg?@% m@ependi ng on
the host meel G hi JebiBhi At VAN Sqiibebfor (CAn!. RBREANE: AFWRO! 0Ui cal
response. Such adjuvants include, but are not imted to, Freund' s, m neral

gel s suchsubsequbnirl residwesyfip@elad®sidaseiscsthaf @abhybracprotedn Hugredured gsiNsvszhoras

| ysol ecithjn, _plurgnic palyqls, polyaniaons eptides, oil emulsions, 25
ceyhol o 1 HBEICekfEcyaks L. SPRSEF 019800 pridiobiGhemoadf B50515505), and the like.

Cal nette- e . ek ' n
l ivant SRR Tole gl MAREHE WY oh b G RaR LRt ol gl B ny ™
sequdidce asfusidmprriteine math glutathionenitragsferase YGBOn genssadsuchdisionl pedteing or t he

purpose Ogre gcglitlgféla%hicn .egéifyt t?en%u%ifge%ff?grﬁ?wed c\e/\% \g)yz éd%%%%i%nﬁc%ﬁuctﬁ 1o/ng:aéégr:%>§e 67
beads followed by elution in the presence of free glutathione. Proteins made in such
systems may be designed to include heparin, thrombin, or factor XA protease cleavage
sites so that the cloned polypeptide of interest can be released from the GST moiety at
20 will

In the yeast Saccharomyces cerevisiae, a number of vectors containing 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
25  encoding BACH GPCR may be driven by any of a number of promoters. For example,
viral promoters such as the 35S and 19S promoters of CaMV may be used alone or in
combination with the omega leader sequence from TMV, (Takamatsu, N. (1987) EMBO J.
6:307-311.) Alternatively, plant promoters such as the small subunit of RUBISCO or heat
shock promoters may be used. (Coruzzi, G. et al. (1984) EMBO J. 3:1671-1680; Broglie,



Serum fromthe i mmunised animal is collected and treated according to known
procedures. If serum containing polyclonal antibodies to an epitope

obt ai nabl g fr pol ypepti de of the present invention con% Lhs_anti bodi es
to ot her Rtolzég%@, t he pol ycl onal anti bodies can be purifi glr@mn/owss

i mmunoaffinity chromatography. Techni ques for producing 5 and processing
pol ycl onal antisera are known in the ar42 In order that such antibodies may
be made, the invention also provides am no acid sequences of the invention

or fragmemtes of EyRGKcRABE 20U 85684 9: AROK (R, Ak BO (DY RESAUEMIGE]. iRl use as
i mmunogens in animal's or humans. Monocl onal anti bodi es di rected agai nst

epi t opes Diffeai I7a8f-£05.) These qoaktyypipedndee iotrod@ed apo iplint oélls biedipeat SHBNA
i ti I b di | d. b ijled in th ._Th
gener al e RBABROYOF B AERT HEC A B SIS oma e b SO G E TR BT BBIR 1 5 el |
known. | ’Hﬂgdﬁe%f Eﬂ-fe'rilf&dé(vd%@ﬁ%%ieﬁsﬁ‘(glaé, fbi d@tng ,m{d%s,os.e&tm%m%lih

and al so by h as r

fusi on, ot’her techni ques suc irect transfo tion of B

| ynphécytMeGraw Hilb Yeoxbonk of Shisncoand Teohsbdlogy (IH92NVMdGrEpstB], NeBaXorlyi r us.
Panel s of gpnoclggﬂl6 nti bodi es produced agai nst 15 orbit epitopes can be
screened Ydr: RRaP5Ue ;roperties; i.e., for isotype and epitope affinity.
Monocl onal anti bodi es may be prepared using any techni que which provides
for the production of antibody nolecules by continuous cell lines in

cul ture. TheseAn insectowystepumay elsorbgtused 1o express BAGH &RGRFaeramplss imorpue

i gi [ 1 ib hi. d | st ej 1975 56;:495-497), th
O ot i oS ar i et RR nbles ol bbb ek TN iR uteasy Ty 1
(1983) | npeafapko J)gﬂééé féteZ%i &%k €0 Spo@iptdrh $8BipeFi eIVt in FeRfop3niia larvae.
80: 2026-2030) and the EB -%ybrl doma Fechnl que (Cole et al., Mnoclonal
Ant i B8di ebheaegquengesencoing BALH GBCRymapbe clanehintp a npp-essentigl regivpgd)the | n

addi tion,_.techniques ed for .the praoduction "chi i.c_ant | .bodi es",
The. spii it SRhAs 8% SOVE GROE R nd P15 BB donE) & e RLMELS pRMNERT! &
mol ecul e SwctéssAB inefticane! BACHOPCRewilsRaddrfthepdlyhaitth denelioativakndgtdduce y

can be used (Morrison et al (| 984) Proc 11 Acad Sci 81:6851-6855;
Neuber gerfeeambipant vamis)laqiging geat proseigoEhetsgombpippiguryses may theyghy) usqdator e

314: 452- ivel v i ; ! Mt i

i mal o chE e B ing s T o O P R sduce
t he d@bsttermxprespmk (EngelsirdgE K cdial.i{1294)iProd Neg.. AcadBri021 3884-3227.)

PCT/ (BOL/ O. t93S 68 Anti bodi es, both nonocl onal and pol ycl onal, which are

di rect ed agai nst epitopes obtainable froma pol ypeptide or peptide of the
present i nventinQhaAkRliRA hbitce]1a e nimied beVirdllbadéPgRRedsfon FeénisASELSNI Cch are
neutralising are useful in passive inmmunotherapy. Mnoclonal antibodies, in
parti cul atilizagyInigasassulapre en pdennyirgn is used pd R prPIEsFiantiegtarsseqnendes sn¢agiing ype

ant i bodi i j [ : 0ol s ’ t he

aubst anca Aty G CRIARF o8 Blpic 3o Bef it uisrioRb AR 87 Sunll e 1 or
rai si ng awhkistitd of thpdataproraowt &sd aipartite tsaried seqiidire Alhkertibh és & nandessentiblot ype
ant i bﬁdi es may_al so be useful in therapy. Antibodi es_may al so be produced
by i H8uciFlgos & tagien p g vamal senomme mAY be ssHe OPtain 2 yiabltirys Whish a cappble
screenin ' ' ' ' [ r [ pecific
bi ndi ng %ét{ggg%?%hgg%?gc: os%gJl Iﬂﬁ*&%@gﬁ%?&%{. kgfgaﬁlbggaﬁpr%gg%ﬁ@%\g%% Sci

86: 383338&L)Acadn8ciV8 hB655-3650) Invhdditien, trafisctipfien eniNakcersesih%s 208REGD) .

Anti body fragnents i<&h cont ai n specific.binding sites, for the pol ypeptide
o bept | derir Bna M prhaRteR atay B peedsd ipprerse SRRRM O AT RAIAR BOe. | but
are not ldested 15 to, the F(ab')Z fragnments which can be produced by

pepsin digestion of the antibody nol ecule and the Fab fragnents which can
be generated by reducing the disulfide bridges of the F(ab')2 fragnents.

Alt tively, Fab ' ' ' tructed to allow rapid
and Gaay | dent TRRCAE BRERH, B AL e SRaD o ACHEHEL IHeEHon Al DRI
speci fi Cidithet htnen ¥RbBJori¢ kidhP3 BIERDSH 2H6 bxlﬁcﬂ%ré% g%aﬁ)ci:\lrgéfbgﬁgzi‘mi ques

for the production of single chain antibodies ( , 946, 778) can

al S0 be AWAPIEE TEeRIPERRTESSKIM GRicallyails’ amdi3d udirarslated yreignsdPIRdsreof ¢ hi s

i nventio i i ..0r .ot her. or.gani i nc i ot.her
o o8 okl AREE G JNIA orl (PR i B RN o RS SRE T o g
anti bodi ezllsay tansfeopedwitt ihdividaal mteptor cDNAL 8¢ Dibbfeytis lhad eslectbd axheessi ng
t he pol ypeptide or to purify the pol ypeptides by affinity chromatography.




Ant i bodi es agai ast BACH GPCR pol ypepti des may al so be enployed to treat -
BACH associ at ed di seases including: trigemnal neural gia, orofacial pain,
pai n associ at ed WO 02/ 38w7 69 PCT/ GBOL/ O 193S with toothache, irritable
bowel syndrone, Barrett's oesophagus, gl aucoma, pain associated with
cancer, dvheise0heur opat hi es, Herpes infections, HV infedGTEBO1/093r ai ne
and skin sensitivity associated with mgraine, allodynia, toothache,
neuroma (whether caused by anputation, pgrve transaction or traum), nerve
conpression (caused by tunours, entrapnent or crush), pain due to damage of

th i nal d i n; ' | exia, ..dyski.nesi t
par ki nsonPiesetse ot g0 B T BRef ebs B selborg B e onds 2R Pl and; o
exanpl e oegpHrded thrififtRéthablsis0O KEK 295 3y THO deifeiaisficted wigh thablebiopatay; and

dry-eye disorders, cystic fibrosis, hyperactive bl adder,
hyper chol éewve epnegative corralsi Taliselataes!Hings stablyi axpressingtipy indivisrel weasemy's

bol ypept + AR CaAGis R BbREHY Rab S MRS afdd BV NS Bl BRLIC ReEERaR o,
use ins5di agrIgak Sredgendiafigrietdciabld Radent S0% of tHe GEl8eiesiStafnNElbies alyied| ei C

acids conpl enentary to or capable of hybridising to BACK GPCR nucl ei ¢ aci ds
(i ncl udi ng honol ogues, variants and 15 derivatives), as well as anti bodies

agai nst BACH p i re._al i i for a
natural vari an?-i %ﬁ%g%%%gg‘&?@%y@ﬂﬁﬁc%{ %l%égf %%B%gd H\ﬁd&egy ?s uch a
natural vdfigaiehtsiof DN AGhaistan Kef coBdiitdomidexbrked ifliapbantd. BACKoP gbodrkdhi sns
may include_ differences at_the nucleic¢c acid |evel,. which nmay or my not
reflect dit{@Mhaesopgirycted and deliversd xig epnveqtianal gelivest metheds diperompeH

variants : t i { in the amno acid
|l evel . Ho °V§?§&?ﬁ§%°$%°§#gﬁ’ a S%E%%S%géﬂég@t%%gﬁ'ymr phi sns whi ch

occur in non-coding regions, fox exanple, expression control regions such
as pr ters and enhancer.s. Pol ynorphisms in BACH i ncl ude. del eti ons of . one
or mo @m nucl ei OP& FigdnitiaiR signep aylsorbedised i achisve rﬁﬁf_efepgﬁcgzerg&aa@?mn of

| ner Sl ONSeqidnfes é%rcs&iﬁg@m}a cﬁﬂdq# Q&thsg@{amhélﬁﬁe SRTG IR APEgIoRYRheot | de
pol ynor phi sirs. WO 02738607 PCT/ GBUI /071935 70 Pol ynor phisnms 1 n BACH may
be i dent i fadpdels\sequampes. Imgasse gihereceguances ¢reodingrBACHLAGRCR end fits (nitiatidrer

B R L e e
t echni quesidiRiongiat8RtripribnahesRan¥hitiohdl nfb] dgidChapbe QbedelaHEREYdrNinphysi cal
properties. For exanple, 5 single nucleotide polynorphisnms may be detected

as redfri ceserrheragiyrodingfgencnse onadragmantihersofs insgrted, exegrneus n
suscepti bl kigsib @bﬂt‘?&l@%&lﬁ,{c@dg@ﬁﬁé h'g B3R XHEdn sold Depbiaeq, SNPS may

affect the mgration or no a nu ragnent or protein
fragment iHurthegadre, the initiation codon should be in the correct reading frame to ensure

translation of the entire insert. Exogenous translational elements and initiation codons may
be of various origins, both natural and synthetic. The efficiency of expression may be

20  enhanced by the inclusion nf enhancers appropriate for the particular cell system used,
such as those described in the litezcture. (S harf, D. et al. (1994) Results Probl. Cell
Differ. 20:125-162.)

In addition, a host cell strain may be chosen for its ability to modulate expression
of the inserted sequences or to process the expressed protein in the desired fashion. Such
25  modifications of the polypeptide include, but are not limited to, acetylation, carboxylation,
glycosylation, phosphorylation, lipidation, and acylation. Post-translational processing
which cleaves a “prepro” form of the protein may also be used to facilitate correct
insertion, folding, and/or function. Different host cells which have specific cellular

machinery and characteristic mechanisms for post-translational activities (e.g., CHO,



Non- codi ng pol ynor phi sns in BACH nmay be identified by sequenci ng non-codi ng
10 regi ons of BACH. For exanple, control regions of the BACH gene, such as
enhancers“gﬂ%%PronDters may be sequenced to identify polynorghisns. The

ef fect of 8Un- codi ng pol ynor phi sms on the expression PEFEIBRAOIBACH may
be determ ned by constructing transgenic mce (as described bel ow) .
conprising the nutant BACH sequences, ogqby generating expression
constructs and transfection into cell lines. In each case, the 15

expressi o kS - PCR or , ant.i stern

st ai ni ng, Pftekdg,:;]\g{l) grﬁ‘ﬁﬁ@@?%’ aélﬁ gggt%s’o e? ﬁ la%tfgqrpg?f’ f;ﬁmﬁﬁ%?ﬁ%’%ey&%l}mrgf

expr essi 0QolléctRACATCE B ethesBAGI ) ahy FKHRIchBTenab @nilte B cibiectmbditichiaée t he
| evel of expression, w ether by up-regulation or down-regul ati on of EACH

| evel s. ABRBPIgFerRging ofithg foreigedrteidn provides for a variant or nutant or
pol ynmor phismin a 20 non-codi ng regi on of BACH, preferably in a control
regi on of BACH, preferably in a pronoter and/or enhancer of BACH which is

capabl e of nmodEbelonpgerid)digteyield Rdxph 68 fdcofmbitfan ikd) stable@kgregéiss The
inventjon also provides for_a set of two or nore of such nmutants_or

variamt s Brefeseidy Fior evananie ceB diaeweapsble of siabbiaxprrssing BABH HE Ghsan irpe
. 0 ! | ¢ - .

ot s of BT HES e ch NEHRS Rl B N BR, PN Sl BT RS B0
i n which edibgeasusteapradsibn plegichtsaind askleetible herkbeyele oafthesameassma of BACH.

e L Tl S AR " 5
02/ 38Q07 S i . .
otk ﬁ@ \%I d?x? gﬁed%iscpgz%ﬁﬁfa' b%ﬁ)r? lfoel%g Mtgfé&gto CfoeBi'u@c mbdig, %@gc an

gene associ at unction w ovi lragnostic t
add tl® orofithe selectabldinsaykersis $o odnfer rdsistencecto Gelestic; epd ithplesénce allows drovweths e

of BACH CHIHRCqVRIY O B e R P Risg RS RS T RoGHE aRep e he g g
(i ncludi _”éloﬁ&"ﬁfrs@iblf%ﬁﬁ&ﬁﬁ@ceﬁ?ha?%g%%lﬁ@fa% l%‘ﬁl}étlf@u%dré’té‘éhni Ye variety

of techni ques. For exanipl e, DNA ma I solate roma patient and the DNA
pol ynor phappropréate tor thestll B4€H det ermined. The identified pattern is conpared
to controls of patients known to be suffering froma di sease associ at ed

Wi th over-, under- or abnormal expression 10 of BACH. Patients expressing a

genetic pol ynopphinafmbeabf svldttion sptémé pdy bk ubed30CEtasRaistiratddel eR8s. May
then be identified. Genetic_analysis of the BACH GPCR gene pay be conducted
by anp t eéhesedududs bithare mot Hmitsd fo, thedherpss Supplex virug thymidine KIngas 28neSscr eened

by det er miy Wz f / ] LS, etc.
Pat i ent swwﬁé%%lteg e %gg 1%%&?%yﬂéggﬁeﬁéﬁgﬁggg?%€% 0 éfl%Edi sease
associ at e(Lonyt, B. et ak: (1 980)dablr22:8 1723 whichrcambe emphiyeé iptkessapyncedls, BACH by
detecting the presence of a pol.ymor phism.i,n the gene sequence for BACH
or any se%fﬁ%??&‘ge]@og’?sfoo%tpﬁ@m%e’é@ﬁg’é@gi erhe%%@? é"rﬂ%ﬂg’% °?‘T_HE?1P§ i83d%an t hen
be treat eghdOrp ga%&mn. i:l&ee,&ﬁgmé, Hﬁﬁ%nﬁ&ﬁé@%@é&%éﬁ&ﬁ&a@é EPRI&, Mlet DT €

aggressively in the early stages of BACH associ ated di sease to prevent the

furt i odd8e) BroceNetl. AleadeBoip#BAS6DT0X, hpt elinferasesistBocko he aoinegliepsitleseases
G T T
pai n assopgataosfér ésidtaraié ehlorsulfuron and puosphinotricin acetyltransferase, respectively
(Murry, supra). Additional selectable genes have been described, for example, trpB, which
allows cells to utilize indole in place of tryptophan, or hisD, which allows cells to utilize
25  histinol in place of histidine. (Hartman, S. C. and R. C. Mulligan (1988) Proc. Natl. Acad.
Sci. 85:8047-51.) Recently, the use of visible markers has gained popularity with such
markers as anthocyanins, .3-glucuronidase and its substrate GUS, and luciferase and its
substrate luciferin: These markers can be used not only to identify transformants, but also
to quantify the amount of transient or stable protein expression attributable to a specific
30 vector system. (Rhodes, C. A. et al. (1995) Methods Mol. Biol. 55:121-131.)



di abeti c neuropathies, Herpes infections, HV infections, mgraine and skin
sensitivity associated with mgraine, allodynia, toothache, neurona

(whet her anputation, nerve transaction or trauma), nerve
corrpressig‘gy@z%ﬁ@gd by tumours, entrapment or 25 crush), pé’Fﬁ’%‘é""(‘Wsdarrage
of the spinal cord or brain; denentia, dyslexia, dysh~nesias, trenor,

Par ki nson' s, benign essential trenor, c#orea, epilepsy and ballisnus, for
exanpl e occurring through stroke, trauma, degeneration or nalignancy;
cystic fibrosi g @BfaiiHeehaheysBiR U Marker J0Et D3GR s RETLSTBEL I defS s 72
The present inventi%n f%;rt her di scl oses ra.lﬁt %é t he iggtﬁ%l cat iégn g? a
pati ent' sinjerestts alspptopensy thhipsesepatandrexpression dhthe gend tiay BAGHtclssomifiamed.

di . The kit in d DNA I I i NQ. d f
et orrn ni O stohola e SERyRes piooame Al GPCR A ASH v RBR Arbaer et o
contr ol SQRERR, indBRiITaNe canHRleARh Lt AEBRNENE ACHIGPCRARACH

associ ated di sease. Kits for diagnosis of a BACH associ ated di sease

conpr iSsi nigesiiBd pothepbptricd of madten genmiuantion ddierzagiaelys & mankér genpoiypept i de
(or fragnment of it) are.,al so provided. J cids for dj si.s .may be
obt ai ned nﬁa‘é?fflé} R g&?"asseg‘éelpn% ?ngqglg}g lgg&heg‘ﬁ?gl "B’glﬁr, ﬂﬁrc’f’ﬂkslgé}?aar ?‘9%4,3 tissue
bi opsy or ?@aﬂd@&s ExpRb&bn of the hmr@erﬁ,;eﬁé 8 FeSbrBe ROAL IR M orlsBRcAOn DAIYS
obt ai ned Trom bl ood cells obtained froma finger prick of the patiént with
t he bl oodingdinates sxpressinn abtheiuiem gangas welln a further preferred enbodi nent,
the blood is collected on an AnpliCard. TM (University of Sheffield,
Departnent of Medicine and Pharmacol ogy, Royal Hall anshire Hospital,

Sheffield, Engh#@ghativdly, Rokt pellshlsicib¥ntamythdgudléie dcidiseedncy eh@disteBACIH on or
may be amplified enzymatically by 15 using PCR or other anplification
AE PR

tech_n]:coque PO 11d axpress AA/H ST R mpgrhedflesitied &y pvarighy efaracaduzes lnargde t he
ot epar ed S0 Rl ¥ eREFLLERR G Tt PEARY nft ke R PR E e nces

i ?] achi levaw.Aa-m hybﬁmwimm?abmdﬁebimﬁyl @Smhmmh@hﬁsecaﬁqagsﬁvh&hliﬁ@lﬁdgé on.
The anplified DNA sequences fromthe tenpl ate DNA may then be analyze

usi ng r esEEMOrANEnsARLYIMOE chig basedfechnolqgies @h@egi@%@% apd{py ARAnsIEcatan of esent
in the anpldifi.g6id JYalett hereby provide a genetic polynorphism
profile g?&glg pa??gﬁt. F@ggﬁﬁgéion fragnents | engths may be identified by
gel analysis. Alternatively, or in conjunction, techniques such as. SNP

i ng| | eotj d | i .anal ysi b Del.et j d
| sertons. can ThE PHSERALBIPuEreRth atrires Fedte SACHLUEER FBesstituct
i n conpar b DNAODNZE o DNRRNIE RPbdLatidiUrRinpific i drPiinE fdbbeor fgthdrtd 60 by
hybridi zing anplified DNA to | abel ed BACH GPCR nucl eot1de sequences.

Per f ect | yftagmenis @f pelynueleetides sncasingiB4GH GECR drcleiornidreplifistiion based exes

bv RIG . o s . .
07t ror oncReBREbvaRedhs e ol SARGSRe; Pr Ml Aol BBE I dolince Dbl B107
of DNA frBaGHGPURt@ddtsct trahsformantyweéhigining DME R RIS8 @uldodied BETH /GPCR35 73

denaturing agents, or by direct DNA sequencing. See, eg., Myers et al,
Sci ence {1985)230: 1242. Sequence changes at specific |ocations may al so be

reve d by nugl i , y ction or
the c d;m' cal c?‘e‘?@%ﬁ’é%@%ﬁ%ﬁ!s %géégﬁoaﬁﬁgxg&g@é@? %gp%a9$?§2\£§9@ ci USA
{1985) 85GPLRQ TsitGither polpciondl er nemookbnalemtibodins $peaificalpr tife wbiegnatec| eot i des
probes copprising the BACH GP cl.eotide seguence or . fragnents thereof
Can bo coRBaWb B b EHARISE £F S erHaiues Siah gy o Tiked SRMGENG It

mut at i onSgssAVY BLISAGH HAdiOBYmMIRIAIRHS éRI&s)}’\ﬁ{d' fliPeNBn RNt AEE cOE BEtiaL
applicability and can be used to address a variety of questions in

mol ecul iar (Bfsa®}: iﬁegi;rcp-ﬁiécr,mwlglogehbasg pnoRwpensay yaiseg monpeipa@l@intib@dies;enet ic
iapility. .. © M Q. Sci Vol. 274,..
Blo- oy (ieufs B e et iRy Blned A oR GRrhrs PRFLAE e fidiiBl seq

t o det ect biididgedsene BBy b8 efpsiiet OPhéRe @hi GtHEP Réshid ite bRl MEBEyibad iahe Ao | d

type nucleic acids (Orita_et al. éé989) Proc Natl. Acad. Sci. USA: 8b: 2766,
see al so CFAMPA, nTTBPton R o3t aRd$9%B Senciagical Methpds, pdypharatory Mapial. Geglden Anal

Tech | 19: j C Snyf f | . trol
BAcH nucl LYt/ oty PRl L PRGe Mok R T e, e g Ty

structureldié)si ngl e-stranded nucl eic acids varies according to sequence,
the resulting alteration in el ectrophoretic nobility enables the detection
of even a single base change. The DNA fragnments may.be | abel ed or detected
with | abel ed probes. The sensitivity of the assay nmay be enhanced by using
RNA (rather than DNA), in which 20 the secondary structure is nore
sensitive to a change in sequence. In a preferred enbodi nent, the subject
met hod utilizes heterodupl ex analysis to separate doubl e stranded

. . o o o . . I L




dysl exi a, dyskinesias, trenor, Parkinson's, benign essential trenor, ,
chorea, epilepsy and ballisnus, for exanple occurring through stroke,
trauma, ion or malignancy; dryeye disorders, cystjg. fibrosis,
hyperact36§8g§%§%er, hyper chol est erol aem a, dislipdaem as gﬁ L&%E@ﬁ?§. 5
The presence of BACH GPCR pol ypeptides and nucl eic acids may be detected in -
a sanple. Thus, infections and di seased6as |isted above can be di agnosed by
nmet hods conprising determning froma sanple derived froma subject an
abnormal | y deqy gagefriefy éfeb@aasdcdfi@ition techhruB Gl KOG Bothyfedkilletrinor

BACH GPCR nRNA. The sanple nmay conpiise a cell or tissue sanple from an
or gani sniteudrf &xdi may be usadsipeietieds nurldie adid andpming aejd ewsys.Mdinsdas e

axcpr osei B IR OE AR 5F LB OPE Kb FER g T PSS FGEd e tern of
expr essi %‘llyni[élé‘otld%‘é RheinPBIACH GFUR HeRIde SHgRbElindNdH trdhsBfioR! GRIDI sM
sufferin romor suspected to be suffering fromsuch a di sease nmay be

usef u§ | y?azbcﬁwroea’ﬁﬂ emnmplifieatioowsingoy 1apeled ancleidec Afematively. the saqurseesal
organi sm.as .a j agnosi £ di I aer al e, the
Mnvent; ofeat ACHLPCH, 3EREF Rt AT e Be e br M LR B 2L
conpri si Pﬂad@ct%@f&&%@RNMpfcﬂiecsa@i ¥kctdts ared@opindn theyart,ané aceeridlhe sanpl e
with at [east one nucleic acid ?robe which is specific for said nucleic

aci d ?ndav?hbteoamd@awedlsg@wp% heékzewpﬁt@@éﬁwtr@fbstwéﬁtﬁmﬁe% aci d. For
, . ; ( PFY | PCR
et oi ¢ BgpAE REVE pBfinter R BT RS G epInatattl dindcletls HE, CR, o

t he poesprediats inag beeobdwted tsigd b vamety af sombrrdelleatLldbleftits] igh B ighset he
i nvention enconpasses a nethod of detecting the presence of a BACH GPCR

pol ypept pPevided byorhaimasiag Mpietm (Kedamazeonith- b Fremmesaiddsdisem dhise: 8K bi ndi ng
t he pol trhs Lt gl i

pol yBep%/i 'e'.BLﬁl%ezﬁ?%@ con é%%ﬁﬁ@%@é%e © gprr?g%a?ta%rg;aﬁba%tgﬁte‘mg?hesence
of a conplagbefusedrfut dass ofdeatedtion i2dudetadivodylidesdenzymepdilyqressentie, or

nmoni toring the bindi ng between the pol ypepti de.and the_.antibhody. Methods of
et ect | nE RIS Ao e RSB SRS T L B AT R, B Pl ude
FRET14fI H&gg&;@ﬁmcl@g%ﬂw%@nergy transfer), surface plasnon resonance,
etc. Decreased or increased expression can be neasured at the RNA |evel
using any of the methods well known in the art for the quantitation of

pol ynucl eoti des, . s as, for ..\\O 02/.38607 PCT/ B0/ 0.~9 xanmnl e,
bor R por, Rt BStom el vt Rl R s R B D R T o
met hods. cAthg8y uhdsttvohditioas bilitdbleon thcexpseasioh and eédi sty st the pRitéin Gondcell
protein, such as a BACH GPCR . in a sanple derived froma host are

wel | - knofiture: Thforretesn Praduped bya tigesiarmed eglicray be Igpatrdtin derscellfapaigne,

radi oi ”“Hé’h@&%&?_ﬁéont&fﬂ%’ﬁ{tfatcbl‘fﬁaﬁ}/ Bﬂ;&é?ﬁf & seqifeREShAH/Or ﬁEQ/&Ct@P edShs and
ELI SA assays. e present 1 nvention relates to lagnostic kit tor a

di se2e woiill baandpsiobd bytthosewfakiAGthe srt,exipeassidn destemssmn(dimiogudi ng an

infection), far exanpl.e, tri 1 nal ral gi a, profacial .pain,. pain
associ at BANRREFOHSSTRHERERcad HA GHI QPR e ArsiEste 1o petniBiens! RS gus
gl aucomay1pay direds SQebiEsk BAER GPDR%oughg oy LS ORARR)o8E celfler pes 10

infections, H'V infections, mgraine and skin sensitivity associated with
m gr ai nemestranty Aither constriciione maydgrusad to jeiresequenasa gaeatling BaGI GRCRoto,

nerve transaction or trau neryve_ conpressi on. ¢ caulsed. by tunpurs

et  aprre APCgp e af§aceh BFRne £ ROl erBElon i i PERE LR YR B of
demeps i asoldbR!protetns. SuEKpureidation ficiathg dbiakiks ifodides butaBngnligse,i al
trenor, chorea, qplleps% and bal lisnmus, for exanple occurring_through

stroke, IBtalchelatinga sugh anhigtidinedypiepheymodules tas alewaueBeationgst i ¢

fibrosis,;_hyp i o] L, di sl em as and
obesity. i ‘é’“gu{zgg%‘lc‘)éé?f’cﬂ r%g?;? é&@p@%ﬂﬁ@%@%&l@i@& ?ﬁ%ﬁ%??’ylﬁ{ﬁ@é@%?de or a

f r agment jmhamegiobulin cadrhedsmbiarytilized bk FIA GS axend 6n/afi i@driEReion

pol ypeptide or_a fragment thereof, aor_an, antibody to a BACH GPCR

pol ypept sygemihnmupeX SoumS srtitn Veashpe The inclistaned deayablgdikepsequercepr esent

i nvegpi o j I er:-1 s o uence i s
spec? i cg?%%ttg#%pégi#gggg%&%%ﬁhfbn %@?ﬁaﬁf’ﬁl‘ gé%égll’ ??’23‘%15’ Ieggé’i on on an
i ndi vi dudktwagndne piwiHeasioademals antbthe B AEH GROR encédinmeeddatbt BRCRe usedtound
to map to Hono Sapi ens chronpbsone 12p13.3. . 25 The mappi ng of rel evant
sequences to chronosones according to the present invention is an inportant
first step in correlating those sequences with gene associ at ed, di sease.

Once a sequence has been mapped to a precise chronosonal |ocation, the WO
02/ 38607 76 PCT/ GBOL/ O.t935 physical position of the sequence on the
chronmosone can be correlated with genetic map data. Such data are found,

o o ARA 87 " - - N o

Ji




10 the causative agent of the disease. PROPHYLACTI C AND THERAPEUTI C METHODS
This invention provides nethods of treating an abnormal conditions rel ated
to both a of and insufficient amounts of BACH GPCR activity. If the
activity ﬁ?g%éaﬁbPCR is in excess, several approaches arelgvgbwgﬂﬁgﬁ One
15 approach conprises adm nistering to a subject an inhibitor conpound
(ant agoni st) as herei nabove descri bed aldng with a pharnmaceutically
acceptable carrier in an anmount effective to inhibit activation by bl ocking
bi ndi ng ofactlitg@musificatidh ©rBAGth EREBssis vdeyori prbvibied fon expresesoafth fisaal , and
t hereby alleviating the abnormal condition. In another gfproach, sol ubl e

1

forms of bpeteincpririnieg BAdsT CHER and ¢ puelaisasidenspding odiisisiipryresidiies | gand i n
conpetiti ks U A . FVDi o

enbodi menpiebihga ORIERN il SR B g BT BRRRR e e

pol ypept i gerifidatiotonimnastlife metahica a¢hiniteditbee®igeaphg ((INIECgeaerisaciadi ng
endogenous can be inhibited usi ngl)e;(v%r essi on bl ocki ng techni ques.

BACH GPCR “ed
Known 3ucRotads Hnetdleld 99D Brat Sixpel e 3u363-88 awhile diesantesekinasrcdenvags siteer

i nternall I t B r,ex . '
connor - 3 iGERS theks ry PR KEPEER Sati s prosedt ARtRBSBagf £

A i godeoxveutolsevititesntain fAsibn panaas isprbbided irsKedll, GedeetlX il 0$RiDNA CIRC
Press, Bo&a Rﬁ’-;[ on, F$ a. (1988). Alternatively, oligonucleotides which form
triple hePiles2:#1-A>Phe gene can be supplied. See, for exanple, Lee et al.,
Nucl eic Acids Res (1979) 6:3073; Cooney et al., Science (1988) 24l:456;
Dervan et al., Science (1991) 251:1360. These oligoners can be adm ni stered
per se or the Fedgaents oftBBAGEhEPERcany be peoducabsatdnlnby recombhmnt prodadtiong

abnorpal conditions related tqQq an under-.expression of BACH nd. i.ts
acti v_ﬁay, g_%tacf@r@f dizgss AR g 4t savﬁm'%a%ﬂ ts.chw&sa@é?r&égﬁcf@ﬁa des
admi i st Akl CHoty, Bog Up:0€49.01 SAPPRRGH SRRV mE] bE GLitiarBbnofl a compound

whi ch activates i.e., an agoni st as cri dbove, in

conbi nat i teehwiqués er byawitratners dutdmatet pysthesipmap be ackievids for exemples nsiby
alleviate,th bnot.mal . condition..Alternatively. ne, t\her a may pe

i oyed 15 SRR EPRs R S iR o P ARt B el ReRBIOLy an
cell's i n BRI GHCKR nayftRrsyahasiBéEsepardéll ¥Rd eleaQohthenddi to ipheduct R fullgdndiRy be
engi neered for expression in a replication defective retroviral vector, as
di scubsedm@irsile: The retroviral expression construct may then be isol ated
and introduced 15 into a packaging cell transduced wth a retroviral

pl asm d vector containing RNA encoding a pol ypeptide of the present

i nvent i onBsosENsOIR8t t he packagi ng cell now produces infectious viral

particles containing the gene of interest. These producer cells nmay be
adm nistered to a subject for engineering cells in vivo and expression of

the pol ypepti degpk B Al IREL QMR d : Ehaps CGene
Ther apy and ot f%? I\/bdlzpeigﬁligfr%éoéécenellgi:élcaia as Sgl’%iléa?{é%%si’g}%%\gpr oace‘rta;'{eo;g dand

r ef er enceligmidsade udednlaisr(and for thmprodivticcef]) hios@Gsoes i cs, T Strachan and A P
Read, BI OGS Scientific Publishers Ltd (1996). FORMULATI ON AND ADM NI STRATI ON
Pepti des, such as the sol uble form of BACH GPCR pol ypepti des, and agoni sts
and ant agoni st ARgeidisiet Alza®aRIISIPURAUCAS,. Sp. NT; 68, AbicNeBebr id\defined as
conbi nation with a suitable 25 pharmaceutical carrier. Such fornul ations
conpriGe heipgaruapaustdomzhingtionf glacerepionies nvleqHarreeogpiioppEsexampiéra conpound,

d H P all. g e : ;
el tde. pEReaiA i it PEBGRIRR Euflidies s rplep IR R B ASEIO RGN\ 2, o
gl ycer ol , caigledficeptor)ndaittinsdiided figr tkdmeiritting theovdltdsaheazaredhOut drovwiof t he

node of adm ni,stration,lecgnd is well within the skill of the art. The
i nvent i onsYlbipwsnsers vallaetach thsichangr whichda raysad Rithe opitsa) propssiiss of 2

PCT/ GBOL/ Q= ~ [ hSi iy AWM it h
one. or  mof SAP e 8 o8 i RpIRGh et APEO lRife SERMIRRE R RRpHE, ¢
i nven3 onsudioleylpragidsdasy baichentitresd espeqialiyneldipsd-nielry apnd esdade plasnsnt | on may be

enpl oyed al one or_in conjunction, with her . co unds, such as therapeutic
c gprrp oﬁ nds resonance. B1osensor§ incorporating éACﬁ may be ugg)do to d%tect ﬁme presence or lev o?

BACH ligands, for example, nucleotides such as purines or purine analogues, or analogues

of these ligands. The construction of such biosensors is well known in the art.



5 Preferred fornms of system c adm nistration of the pharnaceuti cal -
conpositions include injection, typically by intravenous injection. Qher
injectio such as subcut aneous, intramnuscular, or | id.@neal ,
can be uggg%%%?ér native neans for system c adm nistrati onb??fé’?ﬂ@g@w"’g
transmucosal and transdermal adm nistration using penetrants such as bile
salts or fusidic acids or other detergedts. In addition, if properly 10
formulated in enteric or encapsul ated fornul ati ons, oral adm nistration nmay
al so be possi b, &dMifdseixprdssing BACH e ptos aiybengsd BRepattsOsydnisofet cal

andl or localize, 1n the formof salves, pastes, gels and the |like. The

dosage r aietpstipr gfiliganissupheand TBrvia reertAnpromaied fametior of [Hlinositek of

adm ni strati t tho . the subject's
condi ¢ orptogiiResiel SRR kel P B Pood PBOPCHOENDY | S5 Thnl 6
dosages, 29M73V2Y):14868-8)Rédeptor-diggrd bioséhsdiQe alyb gsoibes itbHeffnan\bt dE,
variations in the needed _daqsa be expected in view of the

h , t . ,
vari ePy &Ooeoﬁiﬁ’ﬁmy%‘ﬁiéﬁﬁgﬂegﬁd%g\%ﬁiﬂ:klgégimgoﬂlﬁlcﬁnér%heé@%?n%$i ous
rout es Ofcoﬁﬂa??s&g%m# ﬁg%aﬁg%e%@c{%' {etec?f e pfe%ﬁc%t FORte R Wi G-
expect ed to requairre nigner osages than adm nistration by 1 ntravenous
i nj ect i orprotéinsiand othes prateinb eselesiaibed dy2for leganple, Eiterleeala dPOR (BiskHeniistey

standard enpiri cal rout';E ptim_zation erstood in the

ines for o as_is well und
art.  WOTHBHEDY: 1288 amartip evals 2600, MelE el 8io! 2080 Tule (1Dt 16dnt4) c an
al 50 be GeRehiahad ranEiRRRBONSHY adsBribdfins Hhlexffible, UB dA€RAqENt mDdal i Li €S
often referred to as "gene therapy" as’ described abdve. us, for exanple,
cells froma subject nay be engi neered with a pol ynucl eotide, such as a DNA
or RNA, to encode  a EOl ypeptide ex vivo, and for exanple, by the use of a
retrofi r ACREENNYE AS8AYEctor. The cells are then introduced into the
subj ect. PHARMACEUTI CAL COVWPCSI TI ONS The present invention also provides a
pharmaceutical conposition conprising adm nistering a therapeutically
ef fective anouiite BACHhEGPER poiwpeptide of thel prensnt inventits, incbplingleomolegues; or

ti body of. th i i ti opal | h tically 10
e cept abi el e Al vish PR eE R b RoORP ey AP e Pk et hEieof )
The phar Rza&8sidr ¢3mpe@Pwhich B 1B Yed2Btok Ghd MMIEN acliva@ ThgBHistd)RGchibA hunman

and veterinary nedicine and will typically conprise any one or nore of a
phar macewetvationpf{artegenipstol AGERThus ackipeptidesrofdheinypatinn may: slepbapsed
carriyers or : C 0 e

e HEcuf o e Biighgbe LRES BRRA SRS B bl B0 SAblE el ol
Phar mac e tdeqatpatisti @i elsemibéidibritias] aminatgralorod (. miRtures Mhasosubslirdtes RB5) .

The choige o har maceutical carrier, excipient or di]Juent ¢can be sel ected
with reg @n%sorgﬂﬁée PAYEH Straaﬁtaédﬁﬁaa%ﬁmga %ftrteﬁﬁura%r Bnsinal primetics.
phar mac e elight BFALL CurrdilerBIOBE T Phhifitbgf AR S PIRIGRY, COTPTi e as -

or in addition'to - the carrier, exclplent sai tabl e
bi nder (s), lubricant(s), suspending agent(s), coating agent(s),

sol ubi l'i sing O ,Preservatives, .stghilizers, d and even
f1 avoring age?‘gam@a&g %‘?1_8%1’3‘389 ¥ r?%@“ﬁﬁlﬁgbﬂﬁ%ﬁff F’P&?g‘{a@ SPBFon.
Exanpbes ipfluding %ﬁ!{nﬁdtﬂcﬂ&gibﬂ%dé@ﬁli&él?} i 18 fsRéeAbSindSdntoindfarll Biags esters
of p-hydroxybenzoic acid. Antioxidants and suspending agents may be al so

used. ThevkichajmplatePACH GRCR-omphesineihend hud whichtoan inhibi the fanetinnsoflependent
composi ¢ BACH R o5 e ol hedtip Efferbtetld B SRR el o |

using a ahdérapdutio Wil pROopINadicpuetsed for QUétcondfion®ss Midetnindlsnedralgiaal spray or
aerosol for 1nhalatigon or ingestable solution, or
orofacial pain, pain associated with toothache, irritable bowel syndrome, Barrett’s
25  oesophagus, glaucoma, pain associated with cancer, diabetic neuropathies, Herpes
infections, HIV infections, migraine and skin sensitivity associated with migraine,
allodynia, toothache, neuroma (whether caused by amputation, nerve transaction or
trauma), nerve compression (caused by tumours, entrapment or crush), pain due to damage

of the spinal cord or brain; dementia, dyslexia, dyskinesias, tremor, Parkinson’s, benign



WO U2/ 38607 80 PCT/ GBOL/0.1935 parenterally in which the conposition is
formul ated by an injectable form for delivery, by, for exanple, an

i ntraven [ amuscul ar or subcut aneous route. Alternati he. <

f or mul at?%v?imr%ggwge designed to be delivered by both rout esws\tﬂc}ehroéhfﬁé agent
is to be delivered nucosally through the gastrointestinal mucosa, Sit
shoul d be able to remain stable during 4%ansit though the gastrointestinal
tract; for exanple, it should be resistant to proteol ytic degradation,

st abl e at esgentih] prerrmncthoessi spitepty amal bdksmiey, ésrgramplfdoeairmgahrduigh etroidjer e
appropriate, the pharpaceutical conpgsitions can be adm nistered by

i nhal at i oRauny, degensrahion Prmalignantyo oF S0 yehsBagsLystic fibmstahyRersdivene f orm
of a loti [ < 0h M E r ing powder, by use of a
skin patc ?d%%g?%k%q%%éd%@%n%?ﬁéa e sangoor?lzgééiﬁ;r'li ng excipients such as
starch or lactose, or in capsules or ovules either alone or in adm xture
wi th excipients, .or .in the for{g of elixirs, solutions or suspensions

cont ai ni ng f | ab8tienalgesien eheandidatecomponnds liksly foeg akle to wéerastjvath B4CH

par entgr a ; : kot Tl I ut aneousl y.

For pasrse nFJgFgT Iglgf':frlnl?}r({?g{y re gétaléégnxgp%)f‘éﬁtﬁ ﬁé{%étr‘r‘%%té io? fﬂéﬁg&ﬁg‘g ld%Se}e%g:{’libatcjsed in the

form of apdlypeptide ancprémgso s intémionndne meamyfoe deteanimingg Whichsitbsingsrass, for
or npnosaccharides to neke .the solution isotonic with

exanpl e enpugh s ltﬁl

bl 0od. FoPiBdBesHc 8 S5 BIDIGIR A PRY SRR RIE R SSHMIRR W fBo sk T80ns may be
adm ni ste i . ] t r i : l.ated in
S Sonvent o Berapey bORBin rBBREIRR o BAGIAL Pt WAl VG BBt B ™

rel at es twhhraetihodciloesidued foinmmotarulamcomattaggiond. Foea detasled descaiptivmoAl

whi ch, conpri ses inoculating the mammal_w th t ACH ol ypeptide, or a
Fr agnithe  Pioesit srodt iR ariteloty sehat e Bt Jahaea O bidhmne
response EpyshilRizREIAyS Aciienilt PRiss,NQMYBMACH associ ated di seases including 25
trigem nal "neural gia, orofacial pain, pain associated with toothache,

irritable bowel syndronme, Barrett's oesophagus, glauconma, pain associated

M arai ne_and sETHEERGVE (4 RRDMESen SR Srif R e Mhitdfire B
t 0ot hachegenzed) pedtuciny iphepriatacesis dvHih efpess dlid BACHRIc¥Sor ?M‘}b&ﬂd%%@@ﬂe 81

PCT/ GB01/ 0~935 'transaction or trauma), neryve conpression (caused by
tunours, BISEYTHRHEAtioR PN dhe uiRtace thersofRuehicslisingiide cells fram aywmals) yeask d or
brai njs de (W | £ ' j , ' ' heni
esserr:ltsi al Ef&gf?g’rl? giéﬁb?agé?elelgﬁéjﬁ%ﬁaﬁg T%Ctaeﬁ%?g%se H %?&égé;ﬁ%ft%l g{célctggri ng
t hr ough sexpréssed tacaptor), ard dgparceniatied witr a tesl ¢ogmmnay ro dbserey/Eindingpsder s,

cystic 5 fibrosis, hyperactive bl.adder, h r chol est er ol aem a,
51 1 paactESASopBELHiGH oA finghiiah rsoeno i FaRPIR JeHE RGHES BRI at os
to a met hpgecdd Wﬂg%ﬁ‘c‘%‘g rhIRNUNGH RO feptids, 288 @R86hts thdlcERBTBXpIMHeal t&PNPr i ses

delivering a BACH
compounds measured by use of voltage clamps measured, as described in further detail

Cl

20  elsewhere.

Furthermore, microphysiometric assays may be employed to assay BACH 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

25  the media surrounding the cell are very small but are detectable by, for example, the
CYTOSENSOR microphysiometer (Molecular Devices Ltd., Menlo Park, Calif.). The
CYTOSENSOR is thus capable of detecting the activation of a receptor which is coupled
to an energy utilizing intracellular signaling pathway such as the G-protein coupled

receptor of the present invention.



pol ypeptide via a vector directing expression of a BACH GPCR pol ynucl eot-i de
in vivo in order to induce such an i munol ogi cal response to produce
antibody‘%goﬂﬁgb ct said 10 aninmal from di seases. A furtheﬁcfﬂ¥ﬁg%ﬂﬁgt of
the invention relates to an i mmunol ogi cal /vacci ne fornul ati on (conposi tion)
whi ch, when introduced into a manmmal i an host, induces an i munol ogi cal
response in that mammal to a BACH GPCR 4ol ypepti de wherein the conposition
conprises a BACH GPCR pol ypepti de or BACH GPCR gene. The vaccine 15

formul ati on f : i . i -] 1 CR
pol ypepti de g}és%%d %f%étg?@%%ﬁxﬁﬁﬁc}@%t%gbé@glrxrrgdcﬁ,ﬁf\{@?ﬁﬂ%’ @F@@ré@?ﬁ %ﬁ?

adm ni st ef estafyardahk bfkhndiddte tpadisngaysatvantagernlisbe protiucsdlmcducdened.

i ntravenous, intradermal| etc, |n%ection). Forru),ati ons suitable far

par ent er al NUAdHeF BXaplst 2 bank oicvist d0G aueB Vs reapitorHganss hias beensassembled ifoy

ti . , -~ anLain . . ¢ L ost at
and sol ur SehECTHY b SBHEERR Pl 1R RS R BB E i B R R ' ©
i pisenth e vt eaulst TdfLeo metirdlly cdaearingst anids i
Fl e e e M M O
t i ) , d , d
g:rggﬁ'neg s gd 68t S dahl%%}fm?aqia BhferpaR} Hs hoEFA Bl idethi %gi BRAphEH 11 Ng
only the ag |%ion o?%t e sterlﬁe ?lqﬁ%g carrier |ﬁﬁé§|é§§#y § pPlor to
use. The noafmindén hatuselbat whichnayivate STM mc:epn;dm with uniacin sgttslt'eé rhigaﬁds% This
atjon, such _as oi er

enhanci ng the i nogeni gity of the, for [ -j.n
syst ens &Y 16 t%y%@%@ewﬁemtpri AT Kp R gands s ingo ot éu%tuorlalo@se 8, t he

specithi bV ! : di i routine
cpor o Pttty S BB R g, B S LR R LD e
from one indingamayohydesptibetbin fortherafetdibdsevdiers. Heowevesentargemuantierofi.  The
ept 1 dosynHBRalt GEePiE: Saran: VER: e FRBFv S Yoh a0 SRBT BoRoR dEtn]

Typi cal | Yag&ihobdesrEoaties]iging éﬁh{tﬁéﬁﬁﬁﬂ s, 4206 ligh B For Blebd'Rtemors! thayi d
sol utions or suspensions; solid fornms suitable for solution in,” or

suspensi oWt be includgdi withinithe ligands hpelestasddentidipd 40 datebAcenrdinglzthe BAEH

1l podsneoSerothe CueRiGiH B tiondli sHER bl FREREAREY 11
exci pi entmicvdphghiofieterpbcytaizetitpinaiologyg ers Futdtopabiteensydpiinsh tissusiektragthe

active ingredient. Suyitable_excipients 10 are, for exanple, water, saline,
dext r ose, Oddsptiy Bftural digands Exgacts et produce pReiitymBinauenas FRsPpRwss 688 be | n

addi U on selforfigRy @bradifiakACHiA thd Weri680bARE aSaDel fRLIbEY Rire Al bhAT Y
substances such as wetting or enulsifying agents; pH buffering agents,

and/ or adjctivatingdigamidds isetdtecharsl idemtififdf ect i veness of the vaccine. Exanpl es
of adjuvants which may be 15 effective include but are not limted to:

al um num hydroxi de, N-acetyl-nuranyl-L threonyl-D-isoglutam ne (thr-NMP),
N-ac %Bé |) - NOT - MUV Pééeptord WA arleekprradedtiaHEIE 20 6kl IslHRR beer ShRHA Rbd 0 as

nor - :

N- acet y| mouplegdifunctipnghy to activatign of Bh{Crapd chlgivm mobilzatioh apd/odcAMBY t oyl - sn-g

| ycer o- 3- hydr axyphosphor vl axy) - et hyl am n 19835A, referre S

Moo pe . SRR BRRRRRK GHY dorfintys RTINS Btertrtinabnel B0 B gl yiicn

bact eri a, exppaRe HeBSAT GPOR fRicebtés of thidHalatendfonexamales trandeaied Xenduls

skel eton (MPL+TDMCWB) _in a 2% squal ene/ Tween 80 emrul sion. Further exanples

of adj uvaPcytea ooy rdHERGRA celly) i p Suera e hmersiyes stiagellulal ROAUM
Ehos pi3at ‘%ntr%&‘ﬂﬂla? WHICRZh %ﬁéﬂ#@céﬁé‘e& %g‘?eéeﬁdﬂ EeeivAtfhY fh%?l‘tﬂié@et %oﬁlgbﬁﬁa%a’
aoli'n, carbon, water-in-oil enulsions, oll-in-water enul'sions, ranyl
di pept i demapbetanacted Rbtharetle erpriessing thpirece)tor Goiypreptide t £the prespatrivuention.
Pr opi onobact er,i um acnes), Bordete|la perta~ssis ol yri bonucl eot i des,
o m 14 SFEORE TOSEOREF RSP o SRR RS PR, Seaiion P PARER Bones,
| evar ol GicilAvel S W ine BhREHE et RH VIR Herthe BbRRHaILRINIER Soffthietviant s-
Such adjuvants are avallabl e comercially from various sources, for
exanpl e, ikbibitk the ré@ Y. 38607




83 PCT/ GB01/ 0. ~935 Adj uvant 65 (Merck and Conmpany, Inc., Rahway, N.J.) -or
Freund's I nconpl ete Adjuvant and Conpl ete Adjuvant (Difco Laboratories,
Detroit, } ). Typically, adjuvants such as Anphi gen W s hdlweder ) ,
Al hydr oge ?E?gﬁ?nunlhydroxide), or a m xture of Anphigen Sﬁﬁ“ﬂ?ﬁ@ rSge
are used. Only alum num5 hydroxide is approved for human use. The
proportion of immunogen and adjuvant caflbe varied over a broad range so
|l ong as both are present in effective anmobunts. For exanple, al um num

hydroxi de can hesRh@xpefimehts BhsaAdaliiimetveddRtthe AIEXO S cdlRGntakpiope m xture
(A1203 basis). Conveniently, the vaccines are fornmulated to contain a final

concent r atrprpfectdd omyastsgentrolcelln are ehsgevedtto boirf thewoond, Q0 aBDto-290mM,

f bl t : t 15 ~ o/n.. tion,
Phe vacci HulkafER B T brpdile BARSTGRSR o e Bnfhcn L HCGp LR et
seal ed andithtf@aeraml in difyle HePRAITEtHARE S0TsElected HERhER ot Gissi@l/cdll extmlishee
freeze-dried. Lyophilisation permts |long-termstorage in a stabilised

form STheevalwsschios ageristindueadtdatpiaminpobilizationsistitaalypHEEN2 23 eglisyexpreysing

i Nj ectiong ,f . e I Loty | akl V...
et oA GERIE VA i AR e RSOt O TGN B dtion
adm ni st r of ¢ P produetnuishpotaidaid €4MINGhantithtid 0 AEsa9 o YoFonifNg pleséinglyl at i ons.
For suppositories, traditignal binders and carriers i ncl ude, fo

exanpl e, PR¢iyE tkansiant opeAME Bugpation gyp {estad igagctox W@éﬁlﬁﬁo@i detarmine ! be
f d f i Xt i 0 i ve i ient in th f 0.5%
[oreg T PR GARE ARG RS PN hatadint 1 the Tange of 0

enpl oyed exci pients as, for exanple, pharmaceutical grades of mannitol,
| act ose, starch, nagnesium stearate, ;sodi um saccharine, cellulgse,

magned] um car b&RatheT meHpd IRXOIVE Eereening o senepiss iBHRLS bX ST IR r m of
Jnes . ' . ; I
For mul of | BRI OLcaARenbARr Bt Mk nfARSH SEVPUIRIA RERVIEE cERG

active 1rngre ,
pr ef er abl gccbfdation7 Soch Miretlod ineolves ranséectingaeskanyotic 241 with|thomeeptosefl, t he

I hili d materi al b titut i ) trati , . g.
Y ohepens i e oSt Bif Eecmrory Surre. T SiiTis tafh &bosedip 02138007
84 PCT/ GBEEtéﬂiél%ﬁég@ﬁi@g;%@ﬁe presdce b$ tREcdptér! of thiginvehabn AHE Hhsintdtion to a

patient nmay be provided with an enteric coating conprising, for exanple,
Eudr afi t cAMP smgumadationip thengueasureds i the potantéal apgpristdadsithetreseptoshandal at e

For mi at ol RO P ethiet Prdtist AR deolSe P HROR e B g R P R D Y,
accept abl getadytveill becleddeedididnasasddaddi tion salts (formed with

Another method for detecting agonists or antagonists for the receptor of the present
invention is the yeast based technology as described in U.S. Pat. No. 5,482,835,

20  incorporated by reference herein.

Where the candidate compounds are proteins, in particular antibodies or 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

25  compound from the library of candidate compounds, such that each phage or phagemid
cxpresses a particular candidate compound. The transformed bacteriophage (which
preferably is tethered to a solid support) expresses the appropriate candidate compound
and displays it on their phage coat. Specific candidate compounds which are capable of

binding to a polypeptide or peptide of the invention are enriched by selection strategies



free am no groups of the peptide) and which are formed with inorganic acids
such as, for exanple, hydrochloric or phosphoric acids, or such organic

aci ds sugp ?Bﬁﬁ?t'c oxalic, tartaric and malefic. Salts B@fﬂﬁﬂn%ﬁ&ﬁ the
free carboxy gr oups may al so be derived frominorgani c basés such as,
exanpl e, sodium potassium amonium calcium or ferric 10 hydrOX|des and -
such organi c bases as isopropylam ne, tg3nethylam ne, 2-ethylam no ethanol,
hi stidi ne and procai ne. ADM NI STRATI ON Typi cally, a physician wll
determne_th ' I tndi vi dua
subj oct e Py iy RGN Rhe Hhotihu CEndTBR} o ASier Hacletl] |

parti cul apPhagaidisphiy. haihﬁvﬁﬁﬁ@@&ﬁ/ebﬁh@dﬁr@aﬁinﬁyeimh@Ed}teﬁﬁng kezhavlepirgeTiense.
There can, of course, be |nd;%djdual |n$taa1(_:res Wwhere hi r or, | ower dosage
ranges arEhagepirfase displaysihe crrdicale @a%nt Iy HIGRdigiensiop ielaiRg, BPre he

pr esent ion
may be fo@ér{r%w e@%npﬁﬁr(g gng‘g’?a elp)a(f&ﬁ osa I n?ﬁ gn}pués%u sofbrlnﬁ}gg enoﬁgﬁ&
subcutSanejgpiser afftityabindimy foo screering garmosds. 20 admini strati on. Typi cal ly, each
protein may be administered at a dose of fromO0.01 to 30 ng/ kg body wei ght,
preferably from0.1 to 10 ng/kg, nore preferably fromO.1 to 1 ngl kg body
wei ght. The te t I -viral
echni ques. i paynBEe{HoR I eEitenta & IH04ES of Boinb s BN Bl
adenovi r aprok@9biid Iiost adnswwhaﬁs&re stabkgzdransfonhe&ﬁutMémeamttdsNAImmesleyi ral

vectors, retrovir vect | enti vi vect or s d bacul oviral vectors.
Non- vi r al ewfsms@a rﬁ°§‘IRP“Pﬂ%ISEG cg Ispw&\mmf’l@oprtfa @ﬁsfpeeﬁaa eusec?
|'i posonesg,, Lipusa Ib&rRﬁﬁQJgﬁﬁner' \%ﬁ%%esée dlso BAtd é}ruqubeg %Ie@m'amstm &

and conbi nati1 ons thereo 2/ 38607 PCT/ GBOL/ 0~935 85 The rout es or
such ldel | Owiocki e/hElH9ONBroc Nat't & chditScarldS A 87;400740é b, whichndesmsibe semsitsed |

oral par ent er. al | nt esti nal or subl i a ro term
O P2 Sk S AL SSOLAEL o SRLEEE b Dt RSB N
for eXa”péeﬁs e e§s1ﬁ$ﬁﬁé| TRyt déhlp?sﬁhﬂ&sé}le chthctedBAIRUbAE] HithaslaBéllddngest abI e
sol ution; 5 parenteral route where delivery is by an injectablg fozm

such as, armbOéxIsmWe to hindj tnmr%@fbm:dypqphw afiilrs presant ipventine suchrasot s rout e.

of each BBl Aol E Sl TR s ol abE eObhBu Rl HobieBndbe AR Subean””
addi tlisonabingingicoypesitionds beid mﬂﬁre&r’ﬁl&mhd ahdfret lebelled bﬁﬁl&fgypammdtsl fat i on

of the inmune systemis achi eved. Thus, 10 Wml the ypept| de and the
adj uvant hapolysent W&%}Waﬁﬁedttﬁés%’éﬁ@er%%ﬁp Hldﬂl? ?’ﬁ@ tsane

site, th GM I
differ entesr tﬁ}ﬂrrrgy%&@ 1?21\{\2&;36&???0')58%% SI togmftfuglr%ht £l Jllggaa}éﬁﬁ he %1% t%ehp?tl de
and adj uvegolypeptideeven be delivered in the sane deI ivery vehicle - and the

pol ypeptide and the antigen may be coupl ed and/ or uncoupl ed and/ or
genetically coupled and/or uncoupl ed. 15 The pol ypepti de, pol ynucl eoti de,

peptide, nucl eghidge oRRinBRMAY t&hnidiRs baAVE Nde@Ro aﬁ@bbmﬁfrbm fode @Ay ant
may be adm nistered separately or co-admnistere o the host subject as a

si ngl2® dopastugrs torassask thepdegrerefdynding. 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 eukar};otic or prokaryotic
25  host cells. This allows for a “molecular” binding assay with the advantages of increased

specificity, the ability to automate, and high drug test throughput.

Another technique for candidate compound screening involves an approach which

provides high throughput screening for new compounds having suitable binding affinity,



The vacci ne conposition and pharnmaceuti cal conpositions of the present -
i nvention may be adm nistered by a nunber of different routes such as:

i njection (which includes 20 parenteral, subcutaneous and intranuscul ar
injection) intranasal, nucosal, oral, intra vaginal, urethral or ocular
adm ni st reio @yBssohhe vacci nes and pharmaceuti cal conpositi opgraipdi/agesrr esent
i nvention may be conventionally adm nistered parenterally, by inj ection,
for exanple, either subcutaneously or intramuscularly. Additional

formul ati ons which are suitable for oth& nopdes of 25 administration

i ncl ude suppositories and, in sone cases, oral fornulations. For

Supposi t Oglg€ e atpbﬁﬁiefaﬁ@e"l@ﬂ thBim@etien, and iscrkérivedin deyil intlteeatiod0 Pagyanpl e,
pol yal kyl ene gl ycol's or tri gl4ycer| des; such suEp05| tories may be forned

from mi xt applicatiomnei Wich§#0heo4 (Cammenveréb Aepor LaBol boblishsd @8 Septeimbsr 13

i ngr edi ent ] he.ran f 0.-50% 10% be 1% 10 2% |, fornul ations
i ncl ude 331(9:%{1 ﬁf&ﬁ*ﬁé?fﬁsggﬁfr‘%?%féﬁ 1ﬁ‘e%{§rft5%ea‘;]1tpsemn?%%e’ t%?tcfro T g)gﬂ%ﬁ aer,gsgﬁg?%ge%? cal
grades of soTRN&libk@4te, ¢.3G PRSE: pidk of §dine FBENDPIdPHatd Kfadd;Ree FOMILNLEIEFII! | Ne,
cel l ul ose, magnesi um car bonate, and the |ike. These conpositions take’the

form of sdhen Ab#he pinuatsapanteshwith solubilized polypsptide of theiayansien and stasheded

I ; . . o 5 .
nar odi ent 1o BrariiR Gl R REalR sBR6 EPRARe CLbbRs Bl Bidnd 1
| yophi |'i sepbcifidadly wietpihie lpobgdptid will thlis bjdelfigdeconstituted prior to

adm nistration, e.g. as a suspension. Reconstitution is preferably effected
in buffer. EXAMPLES 10 Exanple 1. Trsnsgeni ¢ BACH Knock- Qut Mouse

Construction of;. T i i -\Vec i Lc clones are
i solated from fé"l%&gé_hqqgggses ?gn%%ﬁde%%egﬁ%%?%@?gﬁrﬁg rg%ﬁ’? (Hi nxt on,
LTK) usi nghirheacblogpand penadapablerty afhiginthrauighbutLormanTioe fifid ligadfordly as a

probe_using standard techni gyes,. 15 A genom c sequence of use BACH GPCR
i's sh_@)@i/n_ F??CB@Q"'FEW&?E‘.M}PH@ t"sﬁéISH‘E Cﬁ‘ﬁ’r"i‘tﬁés%%@-&_&/m? F|aplRE ar e t hen
restricti %dil'%gﬁ‘ﬂ@tegﬁiﬁa%nri%hﬂﬂlaﬁé tﬁa?ﬁﬁﬁz%aés%’ﬂ%diéﬂb@ﬁn% BBds not diminish

ol i gonucl eot probes and standard techriques. The marihe genomc locus is
parti al | y theeaptieity efithedigand hdwearthiss rheeptgn Askayhamditimge fer bauffess, imscpBraadi nt o

the targeti,ng veciors. The nmari BACH gene.is ingle exgn gene. A 1.15
b 20 5 RUTORSGHIEorS SHa PRI PR g toresabish S nEr g sUsde RPiFF o
anmpl i fi edrRjo BEBo@NHembank %ﬁ&%ﬂ&%eﬁ&@ceﬁio?@@mﬁpésﬂl:@r e ds84 884 eRtficvect or .
Each of the priners used to anplify the arns is synthesized to contain the

recogh?d t i oseeptor birding is defined aviptal aggoeieted radioacivity mipwkthe pedipactivited at t he

T end. of !  de. . o of.. ot on i ;
e ar s, GRrGY BUERRHRER it Bt Of of IERPAPL R el Webleotiuli o °
f ragment s nore thanfome 2onipletingl Hpshdtiangeelttb definerbidual mspeifio/binting. cont ai ns

nmut ual Iy conpati bl e unique sites for each enzyne. In the case of BACH, the
priners are designed as listed in the sequence table below. The cloning

enzymes used afgedSsdyRdEmply 18t BindiiPdpa candiddfe colfound wilefdin Afifekence to

the cells bearing the receptor is detected by means of a label directly or indirectly

20  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 the effect on activation by the agonist by

25  the presence of the candidate compound is observed.

Further, the assays may simply comprise the steps of mixing a candidate
compound with a solution containing a BACH GPCR polypeptide to form a mixture,
measuring BACH GPCR activity in the mixture, and comparing the BACH GPCR activity

of the mixture to a standard.



WO 02/ 386U7 PCTI GB01/0-4935 87 and 3' arnR Fsel. The fragnents are cl oned
into the vector known as pTK3IBLM\L depicted in Figure 3. In addition to -
the armprinmer pairs (5 arnF/5 arnR and 3' arnF/ 3 arnR), priners 5 10 15
speci fi c WO 0R&O0BACH | ocus are al so designed for the foll orCNgGROWPEsSES: 5
and 3' probe primer pairs (5 prF/5 prR and 3" prF/ 3 prR) to anplify a short
200- 300bp fragnment of nonrepetitive gengm c DNA external to and extendi ng
beyond each arm to allow Southern analysis of the targeted |ocus, in

i sol ated putative tar}?et ed clones; a noyse .genotyping primer pair (+/ -F and

;/ -R) which al Ib?\BA&? & (h e PR, protpiatand apti qi@ﬁbeeprqﬁ@'néwz@lweegsad@o
nneal o uSEHE s Aol Bkodhe flo LAEAG ARRERHAEE bTBIe dRaRThh ahBATH, oo

a target @PERImRPECafd proleir kbcdlBpFomexamplee an PAIS Adnay bdicansiutte®forspeci fic
to the 5 end of the vector (DR ). This anglirrer can only be derived from
t enpl at e DRESUFIAG gecseted o1 Gplb pwosipted devsly B YeHIHP eRarptsimusingimeaecloesd ur r ed
and ald o t i j £ j I 1S t
Packaround Ty SRl ehbaRts nadlasf RS knbh SRS R il GRS o,
nBach 5' giscdveAdgehsAeith Gl AhhibitAseAbahteagtodictionrof BACH GPCR (also called

RCCTTCCTTACTAAACTGTGGEGCACTCnBeCh 5" SCr GGGT CACCACAACT GTATGAAAGAGT CnBach 5
I FARACREREOGIRCRRPBR05 RGP D o SHEARLH AP elod S or Hssuss. Standsrd
RAAAACTA CECACTGRAGEA - :

FTTT g A g@?@%ﬁ’%ﬂ%ﬁ’%ﬁ%@%ﬂ the ast.
RAAAGGCCGECCACCACCTTCTGCTTTCTCTTACCTTCBaCh 3" pr

F}A\G(I;‘-JTG'IC':TCé(IAAGA GCTTGT TA%% &i a RGGGGCACTTTGT GA@AATGGCAGACT Cn"Bg.|Ch
4/ mﬁﬁ%@@@é@m antagonyst P EIOMIGTabl e
L BAGUPT | 53k, SROMSARS Snd 05 PABI4daN il dil oY ARl FFEBkiBeoSen Lo

functi ona Isrupt the B gene ng the seven-transnenbrane
spanni ng oligpnoeleotidestoapgeting gvhichcdre closely peleted te thedigand of e BACE @ECRACH

i laced wmit -h d_af
endogenoutEyb Bementuithe DeRil op RPah RIS HNCH BER of B recsttoson Hlaeh | ac2)
upst r eam glfcith REPRES, BINAIRS tivity GTMOESHt &K is PrevRRtegd neomyci n

phosphot ransferase (neo) gene in the sanme orientation as the BACH gene. wW
O 02/ 38607 88 PCT/ GBOL/ O t935 Reconbi nati on of the vector into the nurine

dep oted in Fi ot pesin iR SRRl loPides BomPhuf Sapellelon oladfe™s 'l o ©
for BACH ipecifieally toa BACH golypeftide Bad/os peptidecss thd plebent idention.genomni ¢ conti g

used in this strategy to prepare the transgeni c BACH knock-out nouse is
depicted 5 in a separate section bel ow. Regions corresponding to the

primers are an G sheu | i.on has
been renoved |2ﬁ)ét gﬁkﬁgﬁgut alleflé%g %%%Q%PB%e&%Hrélg?%crmlér%gérenzyne
EcoRl ar esyntiekised)dswh ashi olegicyhmadremoeedlet(e.g; amtleicmadidygrotein, act-peptide,
integration of .the targeting construcf using .Saouthern anglysis of putative
cl onas. - ZXSTEHHE TRIRSUIS) af A oxEer A gt S DBise Hmee BAs ducthdcpechae BAtE: | ng
vector, afngf 3 amhal(Parfietl Sl PRAREARAT Sdlls QR tissheSRARVES wm&%&@gaﬂem or

nol ecul ar brol ogy techniques. 20 ~.g of the freshly prepared endotoxin free
DNA 29 remplqculpeﬁrefﬁrabiyéhmmlvounérieamantih'odg. restriction enzyne, Prel,
present at a unique site in the vector backbone between the anplicillin
resi stance gene and the bacterial origin of replication. The linearized DNA
is 15 then preTh@atriall moekshESos ARhdeftehing 160e cén@fctdﬁhﬁﬁﬁb@ﬁ@kﬁ%édfiﬁfoed
Saline, ready for electroporation. Transfection and Analysis of Enbryonal

St em Cel | &sEpaningkit| Sushdrfcresning Kitgs apefulfen identiffing agomigs, anjagapistscligands.ed on

a NeoNyci feentors, substrates, enzymes, etc. for BACH GPCR polypeptides or compounds which

decrease or enhance the production of BACH GPCR polypeptides. The screening kit
25  comprises: (a) a BACH GPCR polypeptide; (b) a recombinant cell expressing a BACH

GPCR polypeptide; (c) a cell membrane expressing a BACH GPCR polypeptide; or (d)

antibody to a BACH GPCR polypeptide. The screening kit may optionally comprise

instructions for use.



resi stant enbryonal fibroblast feeder |ayer grown in Dul becco's Mdified
Eagl es nmedi um 20 suppl enented with 20% Fetal Calf Serum ZO% new born calf
serum 2.0 ut am ne, non-essential amno acids, 100

2- mer capt\g%{o??gsr?gj( and 500 ulm |eukem a inhibitory factor %/&an/o-lmgs
changed daily and ES cells are sub-cultured every three days. 5x106 ES
cells are transfected with 20 ~, g of | i¥Peari zed pl asm d by el ectroporation
(25 ~F capacitance and 400 Volts). 25 24 hours follow ng el ectroporation

t he transTreavsaEntelANaMarLs cul tured for 9 days in nmedium containing 200
~g/ M neomycin. Clones are picked into 96 well| plates, replicated and
expanded before being screened by PCR (using prinmers S scr and DR, as
descri bed abo ' h ' ' OFUSIS hpation had
occurred bet wev?ne I%Iﬁséérﬂ%h%% gjé'%géédgﬂgg%e%éﬁ%g% eﬁlégggﬁdgﬁngACl—l gene
and t he texprssinggatwalsirrerombifand BATCH GRCR eot adicomasgue, vaniaygtos demeative, at

identified. T I ded t |1 | | t f d
St 1 of erREY P BN SIS araP B (B APl B eBIER IUen AR | r et on
of the targebididafyaii (“BACH khé&ofttsPhlith & no@@ﬂ%x%'ss ﬁg@ﬁlﬁfal BARHRL &M LR?,

descri bed above, all using standard procedures (Buss et al, 2000)

Gener at i obhedBASRCehaGROR s Daxfyi azise ag a késol ofSTmitio6alf disrapormefitha @ ALCligere ar e

mat ed and bl ast oc s, are isplated at 3.5 days.of .ﬁest%tion.. ]_]8-12 cells
froma cHOYETTLHEALgenfyincluding png o anraéctsa@?/gqncg By IO JOCIAAGSS oy e

i mpl ant ecielldtioh® réplgEdhsen® ofahd B RACIDRERITAS Inutationk SHEME: singw?oi@xhhimétioﬁs pups
10 are born of which one male is 100% agouti (indicating cells descendent

from t he angdmoast tetizes codiag or mp-coding eeionsmfBACH. nated with female and MF 1
and 129 mce, and germine transm ssion is determ ned by the agouti coat
col our and by PCR genotyping respectively. Genotyping is carried out by PCR

on |yged tail ®Brlfdsblysicha tiadisgedid diiinal is/a rfondtifinan mEmnwial,lsush kda ik, aneo
specific prinmer (neo240F 15 GICGITGACCCATGGCGATGCCTGCTTG . This nmul ti pl ex
PCR al | ovibeemen 3 fadeat Mest prederably dhevrarpgenisaniaalis a mauseprea @it Suchy om pri ner s

+/-F and /- L Yi. : I H o= el in the
knockout tFn 853&65 %‘l“?‘%‘ﬁﬁmﬁgf’ :aﬁ&ég? ?rg ﬁﬂ]&?ﬂ%ﬁ%egﬁeg&%d\%@gfgog ﬁ(l:aseér@g‘g40F primer
wi || anpldntagonistOef BACBRGECRY aswelh es tcatestefoe theiraxffisacyias treatmntsafor disesdes h t he
+/-R priner which anneals to a region just inside the 3" a~.In. WIld-type
sanpl es ZO0Y®% | exhibit a single 243 by band, heterozygous DNA sanpl es
yield two bands at 243 by and 404 bp, and the honbzygous sanples w |l show
only the target specific 404 by band. LacZ Staining The X gal staining of
di ssdét ed ti ssMiee whichard wulhfod BACH mea)f lod wisedifogjvartos gnrposesREpr exaomlat i ve

tissue slices are. e | ar r gans. ol L or n es are
ol oog opirseeft ArdReT ol A e BiAGRRee SR Forkti n R BRARCRP of BAGHE

t hor oughl GPCR BBoé péedsinasdags byidesifpyhosaistsnal/drantagoBivte off BAaTH GPCRIOne
contents. Tissues are placed in fixative (PBS containing 2% formal dehyde,

0. 2% gl utassay iadrsigaed tv: eyabyaigrupotentildrmgfan canldatg dgaebrycammond) ©. 23m\) for
30-45 M Yt &rind i H8u0%s P Siob gial sBonse in the absence of BACH GPCR
20  receptors. This may be accomplished by administering the drug to a transgenic animal as
discussed above, and then assaying the animal for a particular response. Although any
physiological parameter could be measured in this assay, preferred responses include one
or more of the following: changes to disease resistance; altered inflammatory responses;
altered tumour susceptability: a change in blood pressure; neovascularization; a change in
25  eating behavior; a change in body weight; a change in bone density; a change in body
temperature; insulin secretion; gonadotropin secretion; nasal and bronchial secretion;
vasoconstriction; loss of memory; anxiety; hyporeflexia or hyperreflexia; pain or stress

responses.



WO 02/ 38607 90 PCT/ GBOLl/ 0~935 washes in PBS, tissues are placed in Xgal .
staining solution (4nM K Ferrocyani de, 4nm\VKFerricyani de, 2nM WMgd 2 1

ng/ mLX- gal ip PBS) for 18 hours at 3 OC. Tissues are PBS washed 3
postfixequg 3859 hours in 4% for mal dehyde, PBS washed agalll’"f:"‘ffgpgjr/%”é"t or age
in 70% ethanol. S To identify Xgal stained tissues, dehydrated tissues are
wax enbedded, and 7um section sections56ut, counterstained with 0.01%
Safranin (9-10 min). Behavi oural and Neurol ogical Testing Mce are housed

under a 12h | itgld:8s é&hfeéfifdm mmmmwm ahlrh&15 iy wkd $n fmptm Bllﬁdfnrgee

access to food and water. (n= m xed sexes, aged nmont hs
ol d, 10 assaystebirterndne Wbeﬂhehﬂncclpomnaa drss(a eanditiate higandray qwmmun@ blb@ﬁtt\men |

ch and 1 h oid a ferenti,al ffec the test results.
Sanpl o e BEGPLECRRF e thecsau (Aot b AR TP Pufiri Rl B R EAH | <

expr essegreg)aphuraﬁrﬂcfm et trahdBery BhiGTHD e.gg ﬁeéﬂ@cﬁ% HedefRidMt @S BIACTH rebestop TOPO- Echo
Donor Based Construct A polynucleotide having the sequence shown in SEQ ID

NO 65i s powiugtiereand a sseont scasptes prapacitiondine p gouree hn@‘@q tehind apgitentibedio S))

The SE I Echo Donor tor
modul 6 X PR PSR SRReRRS TEapierr B8 frst e e SPtoR o Sar it W L ng
const r UCkinkilirn &1 PéXpects Ek@,*tpﬂfcﬁfﬂﬂe ShhrtHEEWIAEh ey QX bRaRIe) m&%&sﬂﬁm g to

t he rranuf acturer's instr i ons) ?/I el ds a fusion protein having t

sequence bedin Seage fom@trapsgenirearingl Ghchhay dasephadpboseeand belaw) isusgdit ains a C
| H 8) t

i d ot et ek BT ah0S dot 2N aR o) MR bR it D)

Cons10 ucthd%@&'érﬁi@ﬂ:é;ﬁtorﬁﬁﬁamnmlsamh@If&tetrec@tdsmemat&dm is igubate@ withawn i n SEQ

e e R o BT RS rEed 4She i e i sdios SF I candicat

TTCCTCAAL LG ISR PLEEER AT di atk REMPH Frfpolil Wil He'ek &l at

several different concentrations.

The extent to which binding by the known ligand is displaced by the test
15  compound is determined for both the first and second receptor preparations. Tissues
derived from transgenic animals may be used in assays directly or the tissues may be
processed to isolate membranes or membrane proteins, which are themselves used in the
assays. A preferred transgenic animal is the mouse. The ligand may be labeled using any
means compatible with binding assays. This would include, without limitation,
20  radioactive, enzymatic, fluorescent or chemiluminescent labeling (as well as other

labelling techniques as described in further detail above).

Furthermore, antagonists of BACH GPCR recéptor may be identified by
administering candidate compounds, etc, to wild type animals expressing functional
BACH, and animals identified which exhibit any of the phenotypic characteristics

25  associated with reduced or abolished expression of BACH receptor function.

Detailed methods for generating non-human transgenic animal are described in
further detail below. Transgenic gene constructs can be introduced into the germ line of an

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



sites, BanmH and EcoRl at the 5-prime and 3-prinme ends of BACH This is
then digested and ligated into simlarly digested pcDNA 3. 1A Myc/H' s

(I'nvitrogeg, V800-20) to incorporate a novel Kozak co ence
(residues q 9%‘{?of SEQID NO 8) at the 5 end to inprove e?fﬁllﬁﬁ)ﬁy

expression in manmalian cells. 10 The resulting construct is used fox high
| evel expression in CHO- K1 cells, and o’her manmmalian cell lines, under the
control of the cnzv pronoter to yield a fusion polypeptide with C term nal
Myc tag (mayby mcempdemtéd it thergdnéins of amatinallzinembrge by istaajlarti dranbgendet ect i on
and purification. The resultant expressed fusion pol ypeptide has a sequence
shown in® 9% 5NO. 9. 15 bztroduction of Construct into Cells The
expression vector is introduced to the cells by lipofection (using Fugene-6
from Roche, Cat# 1 814 433). Both transient and stable transfection of

t hese cel | s i dnaolekempthry bmbodiarent, ¢t transperes sbwhutiae anizhdls ofthe invemtisfiect ed
by 1i pof eCtiq%ggc:gjeSi ng. a l.ar.,ge anount ,of yvector.  whi ~0 results in a

. c .
short - | i V&P piRBrodpcRE Grensgraes IR 1hF geranline Qe RUTER PR act on,
t he vect ] i  Sel ol i stance
becongs. STy Ohdl pr el 3V BB e PR kb DR RS 2l N0 T &
| ong | i vechnegdnks.|Dififerast tnietlzodsiaghused plepsElingon theatage fof Bévatbpraitlos thex pr essi ng

reconbi nant, BACH are used, for a eyel opnen ti bo 5 production,
a0t horShi GELrgestseflothe fsal (ot S RBTR by practs Bis PHESETHER  Host
Cel | s PClee(eBlel/for dehdmul Fosd h@ﬂ&”@bé@éﬁl&?@%&&s,(‘gb@@ rona&le iH@ilit? inthe
reconbi ned into a pBAD-Thi o-E f &ct or (Fnvitrogen t# ET100-A) for high

| evel bacmeryaland gopdseproduativd ditnassinaddition, thh baplotyBals psignificant, fagtorng a
Cre/ Lox nedi ated reconbi nati on system 5 The reconbi nant/fusion clone SEQ
ID NO 6 is reconbined into a pBlueBac 4.5E (Invitrogen Cat# ET310-01),

usi ngga Cr e/ Laxtrb@sitRinest thegasbbmbintdOe SibhRIRan| ¥ acc o pBSHeA Dy anoGREERsNat i on
into Bacul ovirus expression systems. Reconbination into MaxBac (| nvitrogen
Cat # K875nown indhe it geeh asy Eir esxppleswiapinjestiomelentipporation, driipetactionl Forl i nes.

10 The re {.hant } | j ipto pcDNA 3. 1-E
(I'nvit rogeg{% le’f g{%&é‘igﬁ %@i&%’ﬂg&&gi&%&g b&NrQ%tf ‘g%%gc}n{a@:& ggwglc%gbi nation
system fraicrdihjgbtidreofthe @spstars indmthepréadoldkdf (Henenitized hiarmhaian@gg(gy o cel | s,
and other mamalian cell |1 nq_é, under the cqntrol _of h% cny ‘)o onot er.
Exanpl e FAURN°.GARPICARPISH G4 FELORETYR Fobs mne(falﬁd_ hwl_iﬁcq ShrafevEHRPID I es
whi ch 5T eagimmal(h). POSWRIh8bAuR0R of HRAKESEncARh S Rith 4R BRINARAALEShe

egg may be incubated in vitro for varying amounts of time, or reimplanted into the

surrogate host, or both. /n vitro incubation to maturity is within the scope of this invention,

One common method in to incubate the embryos in vitro for about 1-7 days, depending on

the species, and then reimplant them into the surrogate host.

20 The progeny of the transgenically manipulated embryos can be tested for the
presence of the construct by Southern blot analysis of the segment of tissue. If one or more
copies of the exogenous cloned construct remains stably integrated into the genome of
such transgenic embryos, it is possible to establish permanent transgenic mammal lines

carrying the transgenically added construct.

25 The litters of transgenically altered mammals can be assayed after birth for the
incorporation of the construct into the genome of the offspring. Preferably, this assay is
accomplished by hybridizing a probe corresponding to the DNA sequence coding for the

desired recombinant protein product or a segment thereof onto chromosomal material from



The pepti de- CRYRDLEVRL, corresponding to am no acids 165-174 of the full-

| engt h BACH pol ypeptide, is synthesised. The synthethic peptide is injected -

into she t rai se polyclonal anti-peptide antibodies. i hQdi es
are puri??ggggﬁggtandard nmet hods, and are found to bind topéigﬂ%gbé gin in

Western blots and ELI SA assays. Injection into rabbits results in rabbit
anti-peptide antibodies, which are foun#to bind to BACH protein in Wstern
bl ot s and ELI SA assays. WO 02/ 38Q07 93 Whole Cell Preparations as

Ant i gens thE&ptdgB/ Thos® BanfaRdliingirog&s! foan®psonttn Adleast BACop¥ of Gle@bngthuet €i n,
as described above, are used as a source of BACH epitopes in the

i mmuni satindheir gemoateare SN WUBAMERY.l s i nt o sheep results in antibodies

whi ch are found to bind to BACH protein in Western blots and ELI SA 5
assays. Conplete cells are also injected into mce and rabbits for
production of Ruithe SRIF itthie e v@nitibh @y fdie SeesedrBialll S forkatiph 6f £ diptbids

whi ch express the BACH protein . in its native formare al so used as antigens
for i nj ectellovhielt isaapelie offleveleping inip Bicompicse orgarisp: Signerallynthezygee ydllonal
anti badi gs. Part [+f ' ' I

expr e?s [ ﬁ% clgk%ﬂ Sgaé Bgﬂnlﬁq é\jogﬁéc}ffdnggds@c}#l%?gﬁ%e% &g%éfnrgr%? eI i}pﬁiaﬁﬁ?%%g&’f ?yatclzjtei ons
are foundutien bftl¢ el BAGcRE Glogi 8 gameteasr ganeRe. Tius| the@ametdtedeilmiist be
production of anti-BACH antibodies. These antibodies are found to react to
BACH pr ot¥es wihichygss nafurally) compagiple, Eey Spesaxkigh sesultiing vighls zygag eaneblsrpiof

m ce and ' . 1S | : i ' ' BACH
protein. Lbﬁ?gﬁ}@dd lgﬁﬁhggth‘%&ﬁ‘ﬂd;&éﬁﬁgﬁ%‘we?ﬁ}ﬁ°§8‘§?g35%%@15%? 'néi&?gél%ig Ive form
or as af ;qmp;cxmhzyghoté rseprafeh’edﬁ{&f afl@neuplodry d gbe\ieobtBihed thémﬂ&:;r_mrﬂﬂ&_rlbﬁri fied
using affinity chropatqgraphy, using the appropriate purification

pr ocdur Ehrarg S°€&Fér§g$\él,8%m wbyaraa'feg%n PREWITG TePECtR Hip Tplpidmpmpenef the

Hi s- t aggegoddish P WAL dither fimERGR o4 the fusion protein is cleaved

usi ng spec%1 Ic proteases to yield the native protein. Both the tagged

pol ypeptide and the purified cleaved product are used to raise antibodies
in a variety aqf cies incluydi.ng. sheep,, rabbits, .m.ce an oats. 6 These
anti bodi es ar gmfaaﬁﬁ{?f&% S'r"%‘gad"ti"?%g’lgﬂ\%-?nﬁidﬁf RS> plsmysmal ones al%o%ovem the

amount (e.g., volume) of exogenous genetic material which can be added to the nucleus of

the zygote or to the genetic material which forms a part of the zygote nucleus. If no

15  genetic material is removed, then the amount of exogenous genetic material which can be
added is limited by the amount which will be absorbed without being physically
disruptive. Generally, the volume of exogenous genetic material inserted will not exceed
about 10 picoliters. The physical effects of addition must not be so great as to physically
destroy the viability of the zygote. The biological limit of the number and variety of DNA

20 sequences will vary depending upon the particular zygote and 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 resulting zygote must be
biologically capable of initiating and maintaining the differentiation and development of

the zygote into a functional organism.

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



WO 02/ 38607 PCTI GBO /0~935 94 Exanple 4. Expression of BACH in the Dorsal
Root Ganglion and the Trigem nal Ganglion BACH expression is detected in

t he dorsalyg @gke@angl i on and the trigenm nal ganglion, as s | N, Figures 6
and 7. 5 The tr?gerri nal nerve is the sensory supply to the%ﬁ&#‘ﬂp %3%

greater part of the scalp, the teeth, the oral and nasal cavities, the dura
matter and the cerebral blood vessels. 2 gives the nmotor supply to the
masti catory nuscles, and contains proprioceptive fibers fromthe

mast i cat othy passentineditiohytheteewtiké ftediss droadvaimdgd @siuavirlg muscthas ond he ophtal i c
nerve, where npst of the staining was observ§d Is wholly sensory. It
suppl i es HOCHeEng: cRAYAT cach SE therinserigh snepcaats D) SRANERGRS 10 pakanceihe he nasal

mucosa aggnehgg,pﬁhlggg{éggioh%t}g%)éfwtggrg{_ﬁ@q‘fﬁggé‘%ng&ead and part of the scalp.

Fibres joinin rigemn are afferent and arise
| argely fromfacial nusculature, a mnority being proprioceptive, the mgj
ority pain. Lac Z expression is obfs@erved on %{}e dorsal surface of the

gangl i on it sel A0y tachpigpe mhiasalinys 19k therpddiion ot the eXogerppsEenetiemgtesigh ingm) |
wth an | : : ) s [ y bl liVJ.S1 ons.
R B G GRS s T P LT i s

t hensel vememBtaak o nther existieg tahijarer gehsicrsasaturese Thoexogeheusgeametic mavaial

har deri an, %I‘%nd, % 1, ar onsi.stent. wth.the trjigem.nal . a.nﬁl ion's

ner vat i ot PEriereBuabsinserfel inty U8 iclsis gengi BRiTpkRY BiCTRAICOR.

pai n/ sensifidrbietish of Bl dHiFcel TP SELANRs iGN bkl YE, frRdi T e

sensitivity of"the face, sense o taste, or audition. Exam nation
of the expression pattern and anal gesi a phenotypic data of the nutant mce

show t hat BACH,i.s target fox potenti.al treatnent of _trigem nal neural gia
25 el | as somBH ROt s geasmilianed ypide sundfa e el Usile fscoatar
tri gem nahosh BlindstHéidzed] dhdMht Ghbeposiaé Ms¥SeEintddRE Byviduet, 3he huRikef opne, or two

divisions of the trigemnal nerve. The opthalmc division is rarely
af f ect ed. ermprygs implanted intojapagdeasn hpsewilbvary be spesies, but wilkaguaBy ber gi cal WO

Cr eat ment SRS (58 "SantFe ok B3P ORE s Bple oty Byl Seen “devel oped
yet. Exanple 5. Expression of BACH in the Vestibul ocochl ear Nerve
Transgenic offspring of the surrogate host may be screened for the presence and/or
expression of the transgene by any suitable method. Screening is often accomplished by
15  Southern blot or Northern blot analysis, using a probe that is complementary to at least a
portion of the transgene. Western blot analysis using an antibody against the protein
encoded by the transgene may be employed as an alternative or additional method for
screening for the presence of the transgene product. Typically, DNA is prepared from tail
tissue and analyzed by Southern analysis or PCR for the transgene. Alternatively, the
20  tissues or cells believed to express the transgene at the highest levels are tested for the
presence and expression of the transgene using Southern analysis or PCR, although any

tissues or cell types may be used for this analysis.

Alternative or additional methods for evaluating the presence of the transgene
include, without limitation, suitable biochemical assays such as enzyme and/or
25  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.



Staining is also observed in cranial nerve nunber 8 (vestibul ocochlear} (as
It 5 comes out fromthe skull). P2X receptors are expression in this nerve
(Xi ang 1%?(2 | S nerve contains 2 major sets of afferent {:/g;?

transmtt @’i"%@m ses fromthe innear ear to the brain. Leb J5 0?’84%% S
nerve may cause inbal ance. We actually observe several nutants inbred m ce
having difficulty during the wire bal arffe nanoeuvre test as well as wal ki ng
backwards, which is an abnormal hall uci natory behavi our (mce wal k 10

backwar d resulgofdriynpfane arikesRtaniadlk &Eaiyrbatdbmnéaf b}SiniaﬁhQ_@héjt?Mgé’fﬂci nclined

pl ane), and this was nmuch worse when the mce where subntted to the visual
cliff tesnimgmibudbyitabe partnsrididydnaijraetesilization of aggsrndmnspermd obtained

hal | uci natj on,. l.e 6. i f. in. bel |
& ni ng 1o Bis SRR aBima e hahi(Re PHhd it BEos FE O e gy o o
the 15 C%M&%ﬁotﬂé&reﬁ@é@h@hﬁ&&ékﬁ%&pﬁ@%eﬁg it {1 ari¥PEIGE, 1§ BRFUoMtaiiithenDt OF

areas of the . Indeed I'ts main function is for notor |earning and reflex
nodi f Pcatskma or FHiferanifmansegene; pebaethr Abemptivaly.sheparbuer mait be epgrenisl inwas of

t he bxali hat Nt £ k. et nsequent | h 0 e t hat show
the —/o WRERinFaR fRBE o 0ss. FRAGAMAS bmbtve B ARG 0 ot

certai nl Yufoyfe Rbétr tiubagdan vithy of BothEsiag kR hedivd, the progeng wipycse ed by
the 20 observati on of discreet staining . in the cerebell um Application of
PPADS, t If¥alpated forihe presence ¢f the ransgsse psingimethods detcsibed éhavy or other

hypor eact,| vi t.\ ' bility indicating that these receptors may be

I nvol ved ak;#o?gﬁgé?g?tg?g% | npai red novenent disorders. Although it is

bel i eved that P2X receptors are al so invol ved. WO 02/ 38607 96 Exanple 7.
Anal ysi s of Bl god Sanpl es from BACH Knock-Qut M, ce PCT/ G011/ 0. 1935 Anal ysis
of Dbilfod sanplThe transesni¢ apimals pradeced Araceaidanse SVithibapressnt nvertionadill evel of

circul ati; | ] | L0

iver, ganfly SR kmet R i e el I SRR RO PRerR B et Wi
BACH pr otiricertdim embedbheards, e mdDIN Ackequdnee ayhdeh tesdtst in the patduction of a BACH

hyper chol rol aem di s|lipdaen as, opesity or drygs t ffect energy
regul ati .éliif??&m?; ﬁweédﬁﬁgl&f ?fgkﬁm?n'tsﬁﬁe ?%luéncfn‘ﬁﬂﬂbec%&rcgﬁi %% of purine
r ecept or SranSurfhtioRd]ContrloE SlehRhE ePUG eI Whith Pheferbly @16 Hhe ekprédsion HACH
receptors may al so be enpl oyeo’! as potential targets for devel opi ng drug

r el atlfng thotransgers/produetonaapecifieyigeiaf celd. fi brosi's, hyperactive bl adder,
hyper chol est erol aem a, dislipdaem as and obesity. Eranple 8. Mtor Control
and Bal ance i n BACH Knock-Qut Muse BACH protein has a role in notor

co-or di nat i on Retbvidal tifetiohitah alkabe MBediRNBRsdURtRAsfhetiR 4 ndBhir@aRBNCE ON

t he Rot arod ap%aratu . .Mbtor co-ordination and bal ance are neasured by
per f or marf8E0%n h%ée@mn%aonwm@s epbay upanheccaultaresk invitrein theddastadyst resi | e,
Linton | ’ﬁkfﬂé{fﬁ&%ﬁne&ﬁ@ﬁ&sﬁﬂ&é@%ﬁﬁ:%%m%@t@%%?retr%rﬁ' iﬁféc’dﬁﬁ Qa@ﬁcﬁioﬁ?(ﬁ %)t ©
assess notor 1 earning by repeating the“task over several days.

PNAS 73:1260-1264). Efficient infection of the blastomeres is obtained by enzymatic

20  treatment to remove the zona pellucida (Manipulating the Mouse Embryo, Hogan eds.

(Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 1986). The viral vector
system used to introduce the transgene is typically a replication-defective retrovirus
carrying the transgene (Jahner et al. (1985) PNAS 82:6927-6931; Van der Putten et al,
(1985) PNAS 82:6148-6152). Transfection is easily and efficiently obtained by culturing
25  the blastomeres on a monolayer of virus-producing cells (Van der Putten, supra; Stewart et
al. (1987) EMBO J. 6:383-388). Alternatively, infection can be performed at a later stage.
Virus or virus-producing cells can be injedted into the blastocoele (Jahner et al. (1982)
Nature 298:623-628). Most of the founders will be mosaic for the transgene since
incorporation occurs only in a subset of the cells which formed the transgenic non-human

30  animal. Further, the founder may contain various retroviral insertions of the transgene at



M ce are placed on the Rotarod, which accelerates at a constant rate from4
to 40 rpmin 5 in. As the Rotarod reaches higher speed, the mce often grip

the Rot ar og ﬁ{) ng on for a full rotation (i.e. passive rrg‘ré EIB & The
tﬁe ' ' ﬁ W*e%%re

time at whic nouse nmakes one 20 full rotation is recor

|l eft on the Rotarod after the first passive rotation and allowed to perform
the rest of the test until they drop fréinthe rod. Mce are given 3 trials
on three consecutive days. Rotarod testing reveals better performance in

| d
Emt ant s t hateréftly @s&%ﬁﬁr@ﬂﬁh%@h&né Whmtéknﬁﬁﬁgﬁ‘lggéﬁgé\%g% Hg’dggé%rxggcﬁxgr oun

p=0.08). The outbred nmutants al so shown b
PCT/ GB01/ 0ddigas, itistabso passibid uogmacnﬂuce tiansgeqed igto the g&m {iRebydbtrayterikowever ,

R T R e T P

ability, anxiety and nmobility in a BACH knock-out nouse are 5 conducted
using a visual cliff test. The Visual cliff was devel oped by Fox (19651)
and provi des aAnthaduype @ﬁtaggmsélfnirmaisgeabﬁmtddgactim isghabmbtyemal stemadelll i ty of

th he d t the ed h t al f i me f
the ant el DoENasls e titad o Biere Hap oS erbrancyfiored B va s bioed vt '
anxi ety. é&bﬁroé’%m&%tlapm@)w&a 2\9@t1h4ﬁ156013faawe%|a1 RLG8S ¢aBRERoeksL o a

vertical drop of O. white cheguerboard pat t'ern accent uat es

th he verti éa8; Qtrsfébr gml (1/5?8§hBHASo&3 QD6&P06%rang Bobersqul etedd1886)Matutehe t op
nopear ancdZaPH gl gyl BN BE oli¥erfRonbdiiRa SIS B8 SRY PR or 1 Sont

surface. Ragdfediiouse bysegoviems-hldibteti afagsduttibheSuchdtsakfotmed ES Al chr!
conS|sts of placing the 15 nouse on the centre "ridge' and noting the time

t akenlq r ofcraséienbe pembingd vitheblastecysisdrom |ad@@~huma@ta@n@91) Tha&S eedls thafirenfter he

d th
" o ShBht i SRS Bl RRRe 9! G hod i GORALARL BRI MiRLIRET
and negat rewvgew eseLliabnikeh, R.f(¢9&&)l3etenwy4w ogsBi14Af.ter 5 trl als the box is

turned through 180 degrees and a further 5 trials given. This is done to
elimnate the variable of 20 the position of the observer. The platformis

cl eaned bet weeRyeach padidPhon-huid #2As38R 4nimals, where the transgenic animal is

characterized by having an altered BACH gene, preferably as described above, as models

15  for BACH receptor function. Alterations to the gene include deletions or other loss of
function mutations, introduction of an exogenous gene having a nucleotide sequence with
targeted or random mutations, introduction of an exogenous gene from another species, or
a combination thereof. The transgenic animals may be either homozygous or heterozygous
for the alteration. The animals and cells derived therefrom are useful for screening

20  biologically active agents that may modulate BACH receptor function. The screening
methods are of particular use for determining the specificity and action of potential
therapies for BACH associated diseases including trigeminal neuralgia, orofacial pain,
pain associated with toothache, irritable bowel syndrome, Barrett’s oesophagus, glaucoma,
pain associated with cancer, diabetic neuropathies, Herpes infections, HIV infections,

25  migraine and skin sensitivity associated with migraine, allodynia, toothache, neuroma
(whether caused by amputation, nerve transaction or trauma), nerve compression (caused
by tumours, entrapment or crush), pain due to damage of the spinal cord or brain;
dementia, dyslexia, dyskinesias, tremor, Parkinson’s, benign essential tremor, chorea,
epilepsy or ballismus, for example occurring through stroke, trauma, degeneration or

30 malignancy; dry-eye disorders, cystic fibrosis, hyperactive bladder,



98 enot ~eavera a | atencositivene

ative-/-79.25t31.2978t7.35%22t 7. 35%+/-71.82 t 24.8955 13.23%i5 t

13. 53%+/ &30 10.0567.5 8.54 482.5t 8,54% Table 2: Re f

(out bred vq2§§%7 cliff test enot aavera a | atencositi veneﬁii’l'lllém?l/04%‘&(}|
ative-1-51.51t11.7872.9t8. 79%27. 14t 8. 65%+/-23.82 t 11.2275 t 9. 6925 t

9. 6%/ +18. 05t 5. 4375t 10. 4925t 10. 4% Tabl é23: Residts of BACH (inbred) visual
cliff tests PCT/ GBOL/0.~935 Latency ranges from1 second to 7 mn and thexe

is atr eﬂybe&@iwés@e%omehﬁmﬁnphaé@@gw Pbéc)%]t&.taﬂhﬁes%xﬁﬁrﬁﬁf%ﬁéeful\’&'s'a%b&é!Qo and

mutant animal s performrelatively e task, w th consistent

posi t i veinvestigatesthe IroletndtBek GHyrgeepéora i nersal hraimgheart, spéesnland lveefunatign.
positive in 55%of the trials, which is consistent with the kind of results
observed with blind mce (Fox, 1965 ~) (Table 2). However, there are at

| east two al t AnBafer wspeR¥Sf ABMVeANISn bitaihdioSs trérshanit NonfuinaY Rifhal RRAME hNY
ot her tasks, we did not renove the vibrissaes in our mice, and mce are
known t ofunstionallysdismuptedzenidgganens BaCdh geye butevtipks also earriesin ogenomiecend 0 seem

t " oduri [ |, clif t, . di spl ayi it h [
SR e S R IC e Tk TRt e e
regar dl egfecik). Phefefdbly, theviimal ishehosse! RMeREHet&BISEoL B ACH G hfthhough we
did not find any significant difference between genotypes in the | oconotor

behavi ouBAGEE dknjarimal, arieelldingh derovedifram sueh grparemalief the imeention,whiduhang t he

rom t hebsaauonrbied Vbl b AL Firt e et o OROE A8 saner BB Ay ™er T od i
the vi suBAGH if $ivb @ad imbies. Bonpaigle, taktividis thifiadides 8ignihtinghhiongh Baines
anong ot her_conditions a npvenent  rel ated di sorder. BACH nutants al so

de t r BACH gany by adminisieredde themgimale Rueallblane, inrfhe presgnescandrabsence @ @hen

pl aced i | ' beli - fqu l\UCJ I on of
D071 al |1 SRy S U SR ghl 1 re SRR e o, Seoehilink Cord 1% it gl 0"
movenent thdt mbitdsriainsandB ACEkinmewd arsin vitry\Ean e RIBiKfTe DoasBCH 6BOAéddeds8B 5
Exanpl e x0. Tests for Sensitivity to External Stinuli and Pain_(Anal gesia
Test | ng)r&ﬁwr}gmﬁweweapi’ s eest omparscElodh esnet i %ﬁmcaﬁfiheaﬁg@ngeen
to be |l ess sensitive to touch and pain stinmuli using a range of tests. The

tests in this and the foll ow ng four Exanples assess both neuropathic and
i nfl ammat ory {phé present invention also provides for a BACH GPCR deficient transgenic non-

15  human animal (a “BACH GPCR knock-out” or a “BACH null”). Such an animal is one
which expresses lowered or no BACH GPCR activity, preferably as a result of an
endogenous BACH GPCR genomic sequence being disrupted or deleted. The endogenous
BACH GPCR genomic sequence may be replaced by a null allele, which may comprise
non-functional portions of the wild-type BACH sequence. For example, the endogenous

20 BACH GPCR genomic sequence may be replaced by an allele of BACH comprising a
disrupting sequence which may comprise heterologous sequences, for example, reporter
sequences and/or selectable markers. Preferably, the endogenous BACH GPCR genomic
sequence in a BACH knock-out mouse is replaced by an allele of BACH in which one or
more, preferably all, of the transmembrane sequences is replaced by such a disrupting

25  sequence, preferably a lacZ sequence and a neomyecin resistance sequence. Preferably, the
genomic BACH sequence which is functionally disrupted comprises a mouse BACH
genomic sequence shown in SEQ ID NO: 10.

Preferably, such an animal expresses no GPCR activity. More preferably, the
animal expresses no activity of the BACH GPCR shown as SEQ ID NO: 3 or SEQ ID NO:



Skin sensitivity is assessed by applying pressure on the hindpaw with a
shar pened dowel rod whilst the animal is resting on a grid. Responses are
graded a 0O = no withdrawal ; 1 =slow w t hdrawal of =
medi um w%?/égk)gﬁmﬁ? of the paw, 3 = fast withdrawal of the p%évfﬁfgﬁﬁgéﬁre 9
shows results of the paw pressure test. Using the paw pressure test BACH
mutants are seen to be |less sensitive t® pressure and pain than their

wi | d-type counterparts. Exanple Il. Tests for Sensitivity to External

Stimli and3 ReHGPARMUERI0RtsTES} bé GenetdledBArhrivne edeafd kndbn fiBthe ba¥l hs FI i ck

Test Atail flick analgesia test is perforned using a Tail-Flick Anal gesia
Met er . ThdescriBeddgfiighendetail balowed speciBadsscriptionsef the comdructionief @ BAGHE: pai n

sensitivig ccur at el ngd_repreoduci bly, in rodents (D Anpbur and Smith, 1941
). The in@%cgﬁgﬁp%igysaﬁgﬁ?ﬁeﬁé??5R?P%I%y%e&°‘ivarrp as a heat source. The |anp
is located below the animal to provide a | ess confining environnment. Tail

flick is detected by the automatic detection circuitry, which |eaves the
user's hands fXeepiesenidragnaon alsoertams to anecleiniapidicongrycs Sorrfanetinpally a

ventilateg 20.. 1ts:tal I I oQve.an top of the
equi pr’?gnt&swg’flﬁgﬁﬁﬁ# th& ?h{’%%g@’ofh%grﬁ{aegcegcﬁn@f% %ﬁgﬁg{?ogwnst% 'ragﬁj’ﬁ’nbpeni ng
of the shhdrhélbgs®seplaserhentPostichiby b firdthofRldyyregioh 10daeid ugige@nioftle nwnt |
flick its tail out of the beam In the autonmatic node a phot o-detect or

detects themelagousisplagementwortig. thestitst krolosy mgin having aaudentidesequance| ose.

The total _t.j i I '

react i on Pk PR RE a8 SRR R bR B T o B BB Bt an
t r ansgeni eed dowhstremnpiithe coniomodegus feplaemenepartion the betohy bemology. A
single animal nmay be subjected to different,K heat settings (o produce an

i ncr dése Tegiandiavingdhprilentidesequrengs sahanbsipntinl KisatityieiangoendeB Ak gamei ck t est
BACH MUt alloheRlCnROUhd BARE LERSARRRL hivifg h ocfdl aowhibiGegr Bkt han

their wild-type counterparts raw their tails after a longer tine
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solution is injected through a fine gauge needl e subcutaneously into the
dor sal5 sundcieie acif mplgcHk ivintraduceddniorthe hosd coliltlh agpreforred embpdimang the non-

quant it at C | at | of I ayi . A
Tating schropes iy but e BRI cdhord S AR ERpEReatRRoh e, bR ISHAT
floor bealcZand @ positivegblecticirexpiession) cassere, freferably mcRiditigealhecimydime i nj ected
paw is licked, bit{en or shaken. 15 Two phases of responses are seen in the
formal i n Phesphotranstssase gsag PRErafkeks dinkedio 2 regplatory plegepf(®h and | asts about
O mns, representing the acute burst of activity frompain fibres. Phase
two begins about 20 rains after inj ection and continues for about one
hour. Thi s phaBeefappbatle first andireosehB ACEE poesseguenoes drs depvatbframeSEQ H2| udi ng

i nfl tar l.gesi a..,.20 j the formalin test,BACH nut [
showdd o Ne. oS 1Bnd5 2 ol SERY RilHhuiies oo gt e B doreaPaier v
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02/ 386U7 101 PCT/ GBUL/ Gd935 Exanpl e 13. Tests for Sensitivity to External

Stinuli astehopare depiatrd igdSgaretest i ng) in BACH Knock- Qut Mouse: Von Frey Hair
Test

Another aspect of the invention pertains to recombinant vectors into which the
nucleic acid construct of the invention has been incorporated. Yet another aspect of the
25  invention pertains to host cells into which the nucleic acid construct of the invention has
been introduced to thereby allow homologous recombination between the nucleic acid
construct and an endogenous BACH gene of the host cell, resulting in functional
disruption of the endogenous BACH gene. The host cell can be a mammalian cell that

normally expresses BACH from the liver, brain, spleen or heart, or a pluripotent cell, such



A test for touch, which is used to neasure pain thresholds, enploys von .
Frey hairs. These hairs are a set of very fine gauge calibrated wres.

Wthdrawa\]V tfyg@ old to 5 nmechanical stinmulation is nmeasured., The ani nal
stands on' Q%8 ated platformin which the surface is a WPHE/GBNGI re
mesh. The Von Frey hair is inserted frombelow, up through the holes in the -
mesh, to poke the undersurface of the Hindpaw. At threshold, the nouse
responds by flicking its paw away fromthe hair, generally followed by

rai sing td3g méwe enittidii@stehecaliaPurtidtdeoélop@ent dfatdniityolie gheantelPinto
wi t hdrawal threshold is defined as 10 the m ni num gauge w re stinulus that
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urinary retention. It is likely that BACH plays a role 20 in erectile
dysfunction and the control of notor fibres in the prostate. Exanple 15.

I dentificati onA@‘ Aéﬁ(@’&%h%ﬁ{%g@gﬁ?g@%%@?% r%%‘@lla%gd- %gq-ogg\gg.s under go

sequence divergénce.” Sequences Ion of a gene tend to
be better conserved and}hese i ncl ude not_only codi ng sequences but al so
promot er cont rednséustene/ BaeHAsnenareingleddenti fi cati on of honol ogues and
25 orthol ogues of BACH in nmultiple species and conparison of the pronoter
regi ons such control el enents, and enhancers are | ocat ed. WO _02/ 38b07

PCT/ dfio1/ 0~935Mutine BAGH ganemicectonsaers iselataddror adnetre dargs dnseiifde lbwrye
Tom t he SUTEL FE o BRI DR e A B e e D et s,

fromthe pu ~gu’ra usr ng ype alighnents.
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| evel , t i i d the | ocat i f BACH gene 5 i H .
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these regions wll affect the control of BACH gene expression and wl|
causdSconididepioted ag $ER B2 NgrdQ.

The murine genomic locus is partially sequenced to enable the design of
homologous arms to clone into the targeting vector. The murine BACH gene is a single
exon gene. A 5’ homologous arm and a 3° homologous arm are amplified by PCR and the
fragment cloned into the targeting vector. Any suitable size may be chosen for the length

20  of these arms to enable homologous recombination; for example, the 5’ arm may be
between 1 kb and to 2 kb, for example 1.15 kb, while the 3’ arm may be about 4 kb in size.

The position of these arms is chosen to functionally disrupt the BACH gene by
deleting the seven transmembrane spanning regions. A targeting vector is prepared where
the deleted BACH sequence is replaced with non-homologous sequences composed of an

25 endogenous gene expression repérter (an in frame fusion with lacZ) upstream of a
selection cassette composed of a self promoted neomycin phosphotransferase (neo) gene

in the same orientation as the BACH gene.
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Generation of BACH GPCR Deficient Mice

CS57BL/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
blastocysts are implanted in the uterus of a pseudopregnant F1 female. Five chimeric pups
20  are born of which one male is 100% agouti (indicating cells descendent from the targeted
clone). This male chimera is mated with female and MF1 and 129 mice, and germline

transmission is determined by the agouti coat color and by PCR genotyping respectively.
ANTIBODIES

The present invention further provides for antibodies which bind to a BACH
25  polypeptide, fragment, homologue, variant or derivative thereof. Particularly BACH
expression, and in particular in diagnosing a BACH GPCR associated disease. Other

preferred antibodies include those which have therapeutic activity, i.e., which are may be
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contraction and male infertility in mce lacking P2X1 receptors. Nature
2000, 40@is®B8e.89. Nakamura F, Strittmatter SM P2YL1l purinergic receptors in
sensory neurons: contribution to touch-induced inpul se generation. Proc
Nat| Acad Sci US A 1996 Sep 17;93(19):10465-70. Noone PG Hanblett N,
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| acki ng P2X3 receptors. Nature. 2000 Cct 26;407(6807):1015-7.

Antibodies may be produced by standard techniques, such as by immunisation or

15 by using a phage display library.

A polypeptide or peptide of the present invention may be used to develop an
antibody by known techniques. Such an antibody may be capable of binding specifically
to the BACH GPCR protein or homologue, fragment, etc.

If polyclonal antibodies are desired, a selected mammal (e.g., mouse, rabbit, goat,

20 . horse, etc.) may be immunised with an immunogenic composition comprising a
polypeptide or peptide of the present invention. Depending on the host species, various
adjuvants may be used to increase immunological response. Such adjuvants include, but
are not limited to, Freund’s, mineral gels such as aluminium hydroxide, and surface active
substances such as lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions,

25  keyhole limpet hemocyanin, and dinitrophenol. BCG (Bacilli Calmette-Guerin) and
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.
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<212> PRTarfibbdies b:kbrmaosmm&nsaﬁm&ae antMidiotyBe al¥iBodded'm élsSQ{e useful iHhr Asn
Ser Ser Val Leu Pro Cys Pro 1 10 15 Asp Tyr Arg Pro Thr H's Arg Leu Hi s
Leu Val V&Frapyr Ser Leu Val 20 25 30 Leu Ala Ala Qy Leu Pro Leu Asn Al a
Leu Ala Leu Trp Val Phe Leu 35 40 45 Arg Ala Leu Arg Val H's Ser Val Val

Ser Val Tyr Met Cys Asn Leu 50 55 60 Ala Ala Ser Asp Leu Leu Phe Thr Leu
Ser Leu Pro VaAnﬁlb@hhmaﬁatso% préducéed 89 indueingyin vAlcaprbéductidnsintheslyhiphobyte Phe
Pro Asp Leu Leu Cys A n Thr 85 9Q 95 Thr Glly Al.a lle Phe G@n Mt Asn Met
Tyr dOE pudsiion |of bypspreeniag reeambinant immugaglobulin ilb&arwg AT panelpethighly Tyr Al a

Ala Ile V r f g Val
Ala Arg L @ecﬁ L@gg t"g%"‘gggs é%gl %%gmﬁygax@g?t@r p9§#,;f’r gﬁla I}gc egal% ﬁe Al a
Val Pro A&B7H and AVintafal ahil Milstéin T5A 99DONAGEE 349 PR-29Ber Arg Cys Arg Tyr Arg
Asp Leu Au Val Arg Leu Cys Phe 165 170 175 WO U2/ 38607 PCT/ GBOL/ 0- Q@935

108 A u Ser Phe Ser Asp Qu Leu Trp Lys Ay Arg Leu Leu Pro Leu Val 180 185
190 Leu Leu Al R lap5 195

200 205 Tyr Segngé?ﬂy%ggr%f&s WChgﬁgt#?kb#ﬁ% odin %ﬁﬁeﬂ‘g R fo ‘XQ%’%@?Th 210
215 220 |m@eptda n@arral@bf: mngram@cg Far gxamslemph f@gmAn@ ineduy «t,ehmt escnodlimitedn Leu

225 73 Zf% %ﬂab )2 fragments which can be produced by pepsin digestion of the antibody

molecule and the Fab fragments which can be generated by reducing the disulfide bridges

of the F(ab’), fragments. Alternatively, Fab expression libraries may be constructed to
allow rapid and easy identification of monoclonal Fab fragments with the desired
specificity (Huse WD et al (1989) Science 256:1275-128 1).

20 Techniques for the production of single chain antibodies (U.S. Pat. No. 4,946,778)
can also be adapted to produce single chain antibodies to polypeptides of this invention.
Also, transgenic mice, or other organisms including other mammals, may be used to

express humanized antibodies.

The above-described antibodies may be employed to isolate or to identify clones

25  expressing the polypeptide or to purify the polypeptides by affinity chromatography.

Antibodies against BACH GPCR polypeptides may also be employed to treat

BACH associated diseases including: trigeminal neuralgia, orofacial pain, pain associated
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280 285 Asn Cys Val Leu Asp Pro Leu Val Tyr Tyr Phe Ser Al a u y Phe 290
295 300 2S Arg Asn Thr Leu Arg Gy Leu Ay Thr Pro Hs Arg Ala Arg Thr Ser
305 310 315 320 30 Ala Thr Asn Ay Thr &g Ala Ala Leu Ala G n Ser Gu Arg
Ser Ala 325 330 335 Val Thr Thr Asp Ala Thr Arg Pro Asp Ala Ala Ser A n Qvy
Leu Leu 34ifth Bx%thadhé) iAitgblPbowSksyn8sqm&Bartditds dsupHagus, bauctata, phie abkdcidtedr Cys

Pro Adn 3% 355 360,365 Asp Ser, Ala Leu, 370, 40 _<210> 4 <211> 1967 <212> DNA
<213> MusWVitk eangey; diabstic ggigyopathies, Herpes infections, HIV infections, migraine and skin

4at ggatg ; : HAE a t ccaa
Lt D aggar e D S e A oot 0
aagaagt t gnggnativnaagyediahsaction ot tragas)] Boagtcoaipedsgion (cavgedygy tanageccacgt gccca

tgtct ttct it 1 24050 . . . .

aEaSa ? &e@?rag%s%fg%gsg%g?ﬂ%i%@&%a@f thespipet serdr braacdamepigofyyexiacct acg
t t . ] 0

i Saoct RgAp ek easnch paRRRl L fuliaBeeal 1ANLE G pERE ARPRIBEI U o

aacagct ct gt gct ccagt gccct gac cagcétggta
t t ggcgactiggéxcngiie betwreag 480ggh sttakgctrauma, giggererdtontayeuglipnantyegd girpepet cagt g
gt gagcgt

gl.ach4055 ., . . C e s .
at gt gcaac%iogfgeragfcyégg Brasts, Jercaqtivg dladdgh byperchledrplasmindisindsemiz adgcacag
caccact gogiebity.t ccagget t cct gt gccagacgt cgggegecat 660t t ccagat gaacat gt acggcage
tgtctctttctgadtgctcatcaacgtggaccgct at 720gcggccat cgt gcacccgcet gagact gcgccacct a
cggcggccccgt gt ggcacggegg780ct ct gecct gggegt gt gggcet ct cat cect get gt t cget gt gececcgece
gceccgegt gcac840 02/ 386U7 i 09 agcccgtccc gatgaactgt ctgctgcccc
cccgacgce ‘@W&!&‘ig\%’c@ cgggccaact ataatggtgc gccgagggtt gctaccaatg 10
gggcaggat g aactgctccc actgcacgta ggaagggcag tggcggctgt ctcagagcca

tgctgtgett tggtgaagaa tgctggeccgg tccgtaacac ctgcagg ccacaagt ca
aggat t cggc <21This Bivention-alsg gselates wzthQHSPM'BAﬂ%ggPﬂisp waléatidegs andaacat ¢

2ot D ogead® GphuR s SR ORRIGE-s Xethnt B8 doRuulin BRPR P BENEE ¥ fegnetyag
aagaccgt g d@mbstiefggerda 6 Go@ntbiic giafpdig Miclei€ bddocanslemeatey &CoiCdapable of
cagcct gcca_ PCT/ GBU/ 2: ~935 tgtgectt c,ga .gagcttcagc_ tggccgagat actaggcttt

t ct t ct ggdWbaidisnE oG CHEP cRyeteiy audntneiding Jgmolneadies eggatsgét a

aggt gegc : ACH-GbL b sALh t t

cagagggcg%r%ggg% ,ﬁé?elfét ct gggélggag%gﬁééggg o‘@%%é@@% '? ﬁgs%%é:@ %/II %dl} Arg Trp
Pro Gu GssayBro Leu Arg Pro Arg Lys Asp 20 1 5 10 15 Ser Arg Gy Gn Trp
Ser Ala Lys Cys Leu Ay Tyr @y Ser Val Ser 20 25 30 25 His Ser Phe Thr Phe
G:.y Leu Pro Ser H's Ser Arg Ser Pro Leu Leu 35 40 95 30

We provide for a natural variant of BACH polypeptide or nucleic acid, and the use
of such a natural variant in diagnosis of BACH associated disease. BACH polymorphisms
may include differences at the nucleic acid level, which may or may not reflect differences

20  inthe amino acid level. Preferably, such BACH variants or mutants are such that they
include changes in the amino acid level. However, the invention also encompasses BACH
polymorphisms which occur in non-coding regions, for example, expression control

regions such as promoters and enhancers.

Polymorphisms in BACH include deletions of one or more nucleic acids, insertions
25  of one or more nucleic acids, inversions, etc. Preferably, BACH polymorphisms comprise

single nucleotide polymorphisms.



Lys Lys Leu dn Hs Gn Gy Leu Pro Ala Leu Ala Ser H's Leu Pro 50 55 60
Leu Arg Ser An Pro Thr Cys Pro Cys Leu Ala Ser Ala Cys Leu Ay 65 70 75 80 -

Thr Leu Pro Pro Ay Tyr Hs Pro Ay Ay Qu S 90 95
Al a Leu ?ﬁjozz%éoleu Phe Pro Thr Met Pro G n Thr Asn Phe sgi{dgéﬁ"’i‘é&?‘ios 110

40 H s Leu Asp Met Met Phe Ala Asn Ser Ser Ala Asn Thr Thr Ser Thr 115 120
125 45 Asn Ser Ser Val Leu G@n Cys Pro Msp Tyr Arg Asp Thr His Arg Leu 130
135 140 His Met Val Val Tyr Ser Leu Val Leu Ala Thr Gy Leu Pro Leu Asn 145

1S0 155 160 AlPalymesrphibmslie BACH ﬁ&(@)lr béRientifed Wg)m/pdrlriges&qﬁérges/althﬂ s Ser Val
50 165 170 175 Val b5er Val Tyr Cys Asn_lLeu Al a CQ‘I{‘ Ser Asp Leu Leu Phe
Thr 180 fgpropueatedevel fyhetber mlahelpa@d@é@rqwg) beiwee mdtyiduaty in aap%pt@twnm s Hs

Trp Pro 467
Pho Pro ONBRes A c Aot thas e retyered i lferdt B i boppédles B0 tebitugt o
WO 021 386'&7de1éldﬁngﬁﬂ'ds%ﬁyl l@:}t &B8etection of changes in physical properties. For example,

Met Ty d ySer Cys uPheL ulMet Leul | eAsnVi r.2252302352 aAl aI | eVal Hi
sProL uArsﬁLg&ﬁ!d"gqqt ide g lnb%P %ﬁ@?ﬁ%@@@%@\f‘%ép&ﬁ?@ P@Eé%é?%ﬂ%u@l yVal Tr pAl
alLeul | eL 2 A SToAVeEN 8 &R Thr TyrLys
27528028%&9E#H£$%&\/£ﬁr%€%u SRR ﬂKeSe%Aspg BrEret p1$%|é82§é bOLysQA yA
r gLeuL euPuethermore | SNP$ milyatfact the lreigfitioRive 30HHIY A ZIRCRM anid fafnehterrAl aAl aVa
| ValTyr Ser 5er yAr gVaI PheTr p325330335Thr LeuAl aAr gPr oAspAl aThr G nSer @ nAr gAr
gAr gLy s THFEg®: B2 gLeuLeuLeuAl aAsnLeul | el | ePheLeuLeuCysPheVal 35S36d

365Pr oTyr Asnb5er Thr LeuAI aVal Tyr G yLeuLeuAr gAl aAsnLeu30370375380Val LysAsnSer |
| eGLnAspAr gAspd nVal Argd yVal LeuMet 38S39039540(B51 | eMet Val LeuLeuAl ad yAl aAs

n q/s Val LeuAs p R¥an-endditeg pﬂsnmnliiﬁiﬁy iﬁl’BAl@i-é@ey Ak adantiled beresﬁqlgpﬁsimEMOhwmngAs nLe
04254304 As T L Al 4354404451

Thr géLeﬁﬁ‘B@e%‘Sé&ﬁ #ﬁf@‘ ! fﬁ%huoﬂggiﬂﬁﬁ&%% ﬂ*ﬁr%g ?félaﬂ uLeﬁg

| nPr oAl a?%h@t@@:ﬁ& b?@édﬁ)éﬁé&mti&ém ¥4 po SYEeedffdch O54UcR hbh 2b&ing AB5<210

>6<211>1197SS<212>DNA<213>Musnuscul us< 00>6at gt t agccaacagct cctc aaccaacagt
t ct gt t ct pobpuaphismganithe expressionigvel aiBACH 38 OTE ¢atsynupe by caggsctingl 5 | O 15
20 25 30 u?é.r513§1391104m1c%c%as described below) comprising the mutant BACH sequences, or by
generating expression constructs and transfection into cell lines. In each case, the
15  expression level of BACH is detected, by RT-PCR or antibody Western staining, to
determine the effect of the mutation in the control of expression of BACH. Useful BACH
polymorphisms are those which modulate the level of expression, wiether by up-regulation

or down-regulation of BACH levels.

Accordingly, this invention provides for a variant or mutant or polymorphism in a
20  non-coding region of BACH, preferably in a control region of BACH, preferably ina
promoter and/or enhancer of BACH, which is capable of modulating the level of
expression of BACH in an organism. The invention also provides for a set of two or more
of such mutants or variants or polymorphisms, preferably non-coding polymorphisms. The
invention also provides for the use of such variants or polymorphisms or sets of variants to
25  identify nucleic acid and/or amino acid positions, in which changes to such positions
affect the level of expression of BACH. The invention also provides for a transgenic
animal comprising a variant or mutant or polymorphism of BACH, preferably, a non-

coding polymorphism.



55 -
acccaccgcctgcactt ggt ggt ct acagctt ggt gct ggct gccgggcet ccccct caacl120gcgcet agecctc
tgggtctt gct gcgegt gcact cggt ggt gagegt gt ac18dat gt gt agcgac
ctgctcttggég%?%?zgctgcccgttcgtctctc0290tactacgcactgcaccactg C%%@g@géggacctc
ct gt gccagacgacgggcgccat c300t t ccagat gaacat gt acggcagct gcat ctt cct gat gct cat caac
gt ggaccgct ac360gccgcecat cgt gcacccget gecgatk gcgeccacct gcggecggecccgegt ggecgegget g
420ct ct gcct gggegt gt gggcgcetcat cctggt gttt gecgt gcccgecgeccgegt gcac480aggcecct cg
CgttQCCQCtaCCQQGﬁ@@dm@ﬁﬂﬂﬁﬁﬁ@£QMQRﬂﬁﬁénggBGPCRQ§@35&Q©ﬁﬂﬁﬂ@RhQtggaaaggcagg
ctgctgcccectcgtget gct ggccgaggceget gggcettc ctgctgcccect ggcggeggt ggt ct act cgt cg
goccoagt ciigter il GERYe Gaenestis el heisgn adiiseritns o demgas ghe digeamocct o
ctgct ggct t { : ! [oF=Tolo tacgggctg
ct 078000000 iiapHo TR SoR SEbAE vioialea SIS B ST BRI B ho0 ot o
gt gct gct gReQis@essivalod QBJ‘K@HtCﬂEIﬂ@I@ﬂﬁﬁmﬂQéa@gﬁrﬁnghfaﬁﬁﬁé?ﬁQEQ BAIg GHAR Cgcaac
accctgcgcggcc;g cact ccgcaccgggccaggacct cg96 ccaccaaggg acgcgggc%gcgctcgcg
caat c@gaehgliee tRﬁQQ%@Q&&H@Q@?@E@QE@aé@@g@é@é@@ﬂﬂﬂéé% gY@aggggﬂlgctccgacc
ctccgactqﬁﬁgﬁ%ﬁ%ctglOBOtcttccttcacacagtgtccccaggattccgccctaagggcaattcgggagc
t cggt aagl Cctatccctaaccctctcctcggtctcgattctagccat catcaccatcaccattgall97
<210> 7 <211> 39B <212> PRT <213> Mus nuscul us <220> <221> BI NDI NG <222>

379-392 <223> C termnal V5 tag{j <220> <221> BI NDI NG <222> 393-398 <223> Hi s
tag <400> 7 MEforiexample, DA muy bedeolatsd fropy a palient aa¢ thsddNixapolymarphis cys Pro

15101 . | | Vi . u Val

20 25 305@@3&&%‘3@? @5%5& JﬁSqfég{ﬁﬁﬁgﬁuﬁqf_éﬁH%@é f?e‘ﬁd“#%sr ‘{531%&‘#}3 Leu 35
40 XIS A'rA\I Gkndlwan théde sAffgrivg ffrok ﬁdﬁ@ﬁe‘d&éod&;&i with ovéal, uTr;zlerl-Mbhb@tmaA&rpS rbséiibrﬁg 55
60 Se .Leu Leu Phe Thr .Leu Ser Leu Pro Val Arg. Le e 5 70 75
50 TP Tyot BAGH, BRAGRS oXiressiis prstpRALBRIPIES RRUSTIAt o yel Bh BAGHon 00 of

Thr Gy Alsgodidked Bii8add aMeien B3 Matied Yeerdatik a%?si%?thUB?A@HQSIi‘@K g%ﬂ@mja > 110
Met Leu Il'e Asn Val Asp ‘Arg Tyr Ala Ala Ile Val H's Pro Leu Arg 115 120 125

wo 0zl 3sste-cohd@ctREPy @GBYIteéaniq@8 known in the art. For example, individuals may be

LeuAr gH sLeuAr gAr gPr oAr gVallAlaAr gLeul e 130 40 TrpAl.aLeul | eLe
Vol Phen SHEReT BRAEF RN SIS ACR T8l S RGN E PR ev
uVal Ar gL epseafhR66d ideAt itk heSRidh eaftidppédispositibh Bbysdkonte BésebiafidRuig euVal
180185190LeulLeuAl ad uAl aLeud yPhelLeulLeuProLeuAl aAl aval Val | 5195200205Tyr SexS

er A A g\the PHaTrTHSF etabnormaPexpressianof BA4GQd ysietestingthe qusseneee P& gLy s Th
r Val ArgLe I l. Pr SerTh
Leun Svat SRR S T e B R o B P A R P48 o205
270AspAr gVval Argd yVal LeuMet Val Met Val LeuLeuAl ad yAl a30275280285AsnCysVal LeuA
spProLeuVal Tyr Tyr PheSer Al ald u@ yPhe29029530035Ar gAsnThr LeuAr ylLeud yThr Pr
oHi sAr gAl aAr gﬁﬁtgéF%Wﬁ@ti‘}f%lﬁB@% %ngﬁ“gmeaB&F‘&E%Ang@r G uAr gSe
xAl a3253 T OArg
P oser Acp R T1 At R B R A &

| eAr gG ulreGing thesforthet edumascSaOkveRpaBOPoHihe diseasdl BALIH\33sBeinted difeasdss H sHi

STCNAD BB 756809 o4 T E°GIAY PERAIS SIoB AP g i VA ooacEe)

irritable bowel syndrome, Barrett’s oesophagus, glaucoma, pain associated with cancer,

diabetic neuropathies, Herpes infections, HIV infections, migraine and skin sensitivity
associated with migraine, allodynia, toothache, neuroma (whether caused by amputation,
nerve transaction or trauma), nerve compression (caused by tumours, entrapment or

25  crush), pain due to damage of the spinal cord or brain; dementia, dyslexia, dyskinesias,
tremor, Parkinson’s, benign essential tremor, chorea, epilepsy and ballismus, for example
occurring through stroke, trauma, degeneration or malignancy; cystic fibrosis and

hyperactive bladder.



<222> 1-5 <223> Kozak consensus signal PCT/Gd /0~935 <400> -
8agacgat gt t agccaacagct cct caaccaacagttctgttctcccgt gt cct gact acc60gacct acccacc -
gcctgecact t gat ggt ct acagct t ggt gct gget gcecgggcet cccccl 20t caacgce gggt ct

tcctgcgcagggyggﬁ%gtgcactcggtggtgagcg180tgtacatgtgtaacctggcﬁ%@gggﬁéééétgctct
tcaccctctcgctgceccgttcgt c240t ctcct act acgcact gcaccact ggcccttccccgacctcctgtgec -~
agacgacgggcg300ccat ct t ccagat gaacat gt acdigcagct gcat ctt cct gat gct cat caacgt ggacc
360gct acqccgccat cgt gcacccgcet gcgact gcgccacct gcggcggccc~cgegt ggcge420ggcet getc
tgcct ggacat ot appGaElaRinRha! Brtbosiedbitoadcrs aeciaeAdRien T agaRERICICIt t gC
cgctaccgggacct cgaggt gcgect at gct t cgagagct 540t cagcgacgagct gt ggaaaggcaggcet gct g
cccct cgt gEengtid ggmggqgmq:a@gecawctambwghﬂg’ﬁd@sm sraget theddt inglugdgggccga
gtcttctg ct cgccccgacgccacqgcagageccagcggcggcggaagaccgt,gcgect cct getg
ot 720800 AGPHRIR T ETGE PP oL s Ao SR AT A EE Gy By Tereig o Bot gct o
cggagcaageiegt ABEHaS SRACHharddie CoRTHIdaniptalie aefaane OsAtat 9 didehentigot gct g
ct ggccggcgecaact gegt gct ggacccgcet ggt gt act act 900t t agcgccgagggcet t ccgcaacaccct g
cgcggéctqg@hﬁaﬂaagman@bggﬁﬁadé dagogsie ofiz BAddd gepoe 8¢p§e gempysiggaat cc
gaaaggt c caccalQ20cecgacgccacgaggccqggat,gccgecaagt ctgct cegaccct ccga
ct cccact i‘%ﬁégp@?@e %‘gg 8‘?@@5@2@'&@1"8? gg@&&%ﬁ?ﬁ? 2 g@? 8@?‘%%@2?‘%5?’88%%@8& Ccaglls
Ocacagtggﬂgqﬁggﬁk&gagtctagagggcccttcgaacaaaaactcatctcagaagagngOOatctgaatat

gcat accggt cat cat caccat caccattgal29l <210> 9 <211> 411 <212> PRT <213> Mus
muscul us <220> <221> BI NDI NG <222> 391-400 <223> C term nal Myc tag <220>

<221> BI NDI NG,5222> 40d6-411 <223> Hi . < > euA r Ser
Ser Thr Asn S “%%1? af/@? fére ag}ogma}%y %ré&%ngg?rgml%s%ﬁ%ct%yc';éllﬁzr]sgcéﬁgﬁ%ﬁ} H s
Arg Leu Hil§od; @kind/adaliValtisdyd biSesy driitdpay nifferdd. 18Q preferrél @m¥odident, theu Pro
Leu Asn Ala Leu Ala Leu Trp Val Phe Leu 35 40 45 Arg Ala Le:: Arg Val His

Ser VAl \RNAgspbtginedfyam biaodapls pblained drosma Singerprigk-pfthe pyient méth theu Leu

P T oY Bl o gl BTt e b 15
S e e e bt 8 ot
Pro Leu k’ﬁ’b‘“ﬂ@l‘l@@ RPZSNF éﬂ&mirﬁﬁ'&’sﬂl@’ sgﬁf%;ﬁgéﬁg’@néﬁéoﬁﬁ)-vm Ala Arg Leu
Leu Cys Leu Ay 130 Z35 140 Val Trp Ala Leu Ile Leu Val Phe Ala Val Pro Al a

Ala Arg Val H's 14S 150 155 160 Axg Pro Ser Arg Cys Arg Tyr Arg Asp Leu GQu
Val Arg Leu CyEheFDNAlmay®8 uedditettly Ebuid<deatioRlve niorbermpplified ¢neymatigallysy G vy

A Leu Pra Leu.Val 1BQ 185 190.2d L u Al Phe L
Lot PSo UBIPER R AF StEpmpliionn Beidis pogr el Sigorndeals K pne Trp
Thr Leu Alrfné maPt@géA%I&ne HRifipol YRBrphidDRA0red oh WERinGh géied ofirfler®itdnhys Thr

Val Arg Leu Leu Leu a Asn Leu 225 230 235 240 Val Ile Phe Leu Leu s Phe
Val Pro Teerprepasedseq thphin the PCR wastion ayaplifipstion of thegargpt segugnqes is ackievadg Ser

Vel Lou nvASERORLR ] aliSbe el o dinfhils S B ebRin  PeSRoAEE WA U0 )
Asp Pro Lsequerebs figm thy terileteIRNAAhay tHen bElayaliel Wiy 2e6richion edrygnessts Thr Leu

Ar Leu G hr Pro H.s Arg,Ala Arg Thr Ser 30S 310 315 320
g %on etermir){et e genetﬁ: polymorphisms prese%t in the ampli%eg sequences and thereby

provide a genetic polymorphism profile of the patient. Restriction fragments lengths may
be identified by gel analysis. Alternatively, or in conjunction, techniques such as. SNP

(single nucleotide polymorphisms) analysis may be employed.

Deletions and insertions can be detected by a change in size of the amplified
25  product in comparison to the normal genotype. Point mutations can be identified by
hybridizing amplified DNA to labeled BACH GPCR nucleotide sequences. Perfectly
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



Ala Thr Asn Ay Thr Arg Ala Ala Leu Ala A n Ser Qu Arg Ser Ala 45 325 330
335 Val Thr Thr Asp Ala Thr Arg Pro Asp Rlra Ala Ser G@n Ay Leu Leu 340 345

350 50 Ar@oRnkBsasger Asp Ser His Ser Leu Ser Ser Phe Thr d npg#% n 355
360 . 365 Asp Sex Ala Leu Qu Phe Cys Arg Tyr Pro Ala A n rp&%aéﬁlgro Leu

370 375 380 S5 Qu Ser Arg Ay Pro Phe Qu G n Lys Leu Ile Ser Au G u Asp
Leu 385 390 395 400 Asn Met His Thr Ay’His His His Hs His Hs WO

02/ 38607 | 15 405 410 PCTI GBOL/ 0~935 WD 02/ 38607 | 16 MOUSE BACH GENOM C
SEQUENCE {s@@Qring dgénts, 6 byPditdctBOIA &queséing feegemoMiyerset gl Somacof nouse BACH

is sh | ID NO. 10): thi ds to t ti '
cont i 0" usOBE L g A SERRESY RBER PSR b oo SHRY TR DDA g et

primers ap@tnnRhakags sush YORNEsd c Ay IRAER éh%% BEHC tis
used in tgi S dgcta%rth ,Suit sﬁ%ﬁls dﬁﬁeglg’?l%eg?@ 00 ﬁig a reI%Zr en gmt%o t ?,gg
sequence. Csiopetrad e PRamlyat! Atad Scidd®2 (1985) 85 489361490, Bandthe¥ 6nfbddiment, an

GAAT T QT ACC] e A CACAN TCT FOGT CCTCCT GOCTCAGET EGEAAAT CTAGAT TGCAGAGGTGCACC

ct TAAGL\TG?A‘%?@@% SR G A GO RAGTCRAAGEL, ; CTCCACGTGG
100 1i oﬁ’go 13%6%0 150 160 IS hIAEST I ] Qe

TAGTG 90
ATAGGAACGIAGTTAGACTAY ST rudogynoshedy sre s oo OAGTACTBAALNABLITITTACACATTA
CAATAT

T AT OCTT GO AT e N A B T A R A RO 2P AR A RS RRSHEA SRS BRRAAT GTGTAATG

TTATA 1706538551630 &C&@icaﬁﬂtagez,@ngg&em@mriabﬂi;ly. See for example: M.Chee et al.,
GAGT GGATGAGT GGAAGTAT GGAT GGAAGGAAGAGT GBGTCT CAGECTGET AAGECAAATAAGGCAGAC
ATTGE Q0 Science, Vol 274, pp 610-613 (1996)),

CTCACCTACTCACCTTCCTACCTACCTTCCTTCTCACCCAGAACCTTTGTCCGACGATTCCCTTTATTCCGICTG
TAACC 2S 250 260 270 2BO 290 300 310 320

ATAAACACT ACCACT frigfel éiind ChaNrineid i p AAYO I ERAS SEE YalN G ACIGHAIAPAGAGGT TACCA
GAGCEC

TATTTGTGAdHernsesnsinstrphenrticomntdity briveramaradrodovis tyry neatrEaciERiaAT GGT
Tooroaectit R TR AR AT S SRS ARG SRE PSR CPERRAT 08 YRRARR rerrTrCT

GGACA 285:125-144; and Hayashi (1992) Genet Anal Tech Appl 9:73-79). Single-stranded DNA
O OO AT GO AT AN T ACTCAT AT LT GACANCTCT AT TACTT T TTANGICAMAGA
CCACT TCTGhAEVThEAL iy Gh eiré bEGNEIE TR A el d 4diAOAMES TR SIS TACGAG

GGATG
GCTGAACACRATTCET thaTasuiting\altnaiariacixonpiiswiciebhiiipanablethaAeRTLIT CCORBATCTC

CCTAC 490_50 1 0 S3 560 39S .
GCTCAGCAGE P ARISA TR s ER A R AR SR el P A R e R b
TAACT The sensitivity of the assay may be enhanced by using RNA (rather than DNA), in which

20  the secondary structure is more sensitive to a change in sequence. In a preferred

embodiment, the subject method utilizes heteroduplex analysis to separate double stranded
heteroduplex molecules on the basis of changes in electrophoretic mobility (Keen et al.
(1991) Trends Genet 7:5).

The diagnostic assays offer a process for diagnosing or determining a susceptibility
25 to BACH associated diseases, for example, trigeminal neuralgia, orofacial pain, pain
associated with toothache, irritable bowel syndrome, Barrett’s oesophagus, glaucoma, pain
associated with cancer, diabetic neuropathies, Herpes infections, HIV infections, migraine
and skin sensitivity associated with migraine, allodynia, toothache, neuroma (whether
caused by amputation, nerve transaction or trauma), nerve compression (caused by

30  tumours, entrapment or crush), pain due to damage of the spinal cord or brain; dementia,



CGAGT CGTCGATTCTCGT GAGT GACGAGAAGGT CTCTTGT GT CCAAAAGGGGT CGGAGACACAGGT CACACAGT C
ATTGA 570 5B0 590 600 61 0 620 630 640 :
CCAGCT GGATTCTGGECCTCAGACACTGTACTCATGCCCAAACCCA CAAATAT
CCACCT ORI T CHERAHT I

GGTCGAGGT CCCGAGGACCTAAGACCGGAGT CTGTGACATGAGTACCCGT TTGGGTGTGTGTCTAAGTGTTTATA

TGTAT 45 650 660 670 680 690 700 710 729

ATGAAAACAATTAATAAT GAAAGT CCGGGAAAAGCT GEGTGCACACCTTTAGT CCTAGCACT TATGGT GCAATAG
GCAGG  dyslexia, dyskinesias, tremor, Parkinson’s, benign essential tremor, chorea, epilepsy and
TACTTTTGI TAATTATTACTTTCAGGCCCT TTTCGACCCACGT GT GGAAAT CAGGATCGT GAATACCACGI TATC
CGTCC 73%rllismusy 5 exgmpleascpgingthrpughiroke, trauma, degeneration or malignancy; dry-
o A&k aldaniad, s nbidse g de bt wibale] tfetidtebiitaetatd, Uipuletbs T AHA
TTCCT AT ASRRAAETIGAAACT TCT GGGT CGGAACCAAGT ATGAGT CAAGGT CTGGT CTAACCTGATGAGACTCTCT
AGACA S~ 810 820 830 840 850 860 870 880

TTCAAGGATAGCAGAT CTACACAGAGAAACACT GTACTGAAAACACCAAACAAGCAAAACAACAACAGCAACAAC

ARG PocT ATCoTHERRTRR P ERAGH GROBRe Reatides &M LpSe prida A e deseisd v oo

TTGIT IR /THa6arnfetflignd 4 dss¥abéLasdBdtediHve 04h BeEl Giafidbed B RGRodS0 960

CAACAAAAGAGATAGAT CAGAGT TAAGAGCACT TG I,GCJ' [T GCA%GGGATCT GGGT TCAGI TGCT AGCACCCA
CGTGG  comprising determining from a sample derived from a subject an abnormally decreased or

GACC 978 880 080 HOBE TOE0: TO0 A0 PTga0: ot Ch O UR IR FEGRgRE TEBTT

CTGCTCT@AIW:@M&B&AGW&’W OO TCARBUSUTUTTER COCITIPEASARBBACCAGGTACAC
ACAT, . . . oy . ,
mﬁ%@&%&@ﬁ%ﬁ%ﬂ%ﬁ&%@@%ﬁ%&mme
TGTAC 108PCRQAeBreksioq, ihORdi tidl R Qerhpdrd]l dhbdBed i@ level or pattern of expression.
ATGCATATCCATACATTCATGCAAAATACT CATAAACATAAAAT TAAAAAGA! GGTATTTTAAAACAAAATAT

CTCTT  The level or pattern of expression of BACH in an organism suffering from or suspected to

gﬁgﬂqﬁ%@%&% ?%%&-@Ja%\ %@%ﬁ%&é@é{%h T AT STATAMMTT TFCTTTTATA
AAAAAGAT-CI_:TA%L A TS AN AN Ideg Ai6aN @8 h ddast G aph8sISH3 i sehc8 CCAT CCCCACCTGAGACAAAG

TTTTAATTTTATTCATTTTTACTACAATCTCTAATACCT CTGI GGACGT AGAGGCGTAGGGGTCGACTCTGITTC

ACACEAACT TR AR I SR R e et o e S RESTRIAR aan

TAAAA  nucleic acid comprising a BACH GPCR nucleic acid in a sample, by contacting the

TGTCGTTGAGA TTAA GGICAAT CGCEA ACCAAT CAC/ GAT.CTT! CA
ATTTT 2SRpIasyiith ot (oBBPRE TS o164 DAk WHIGH SAPeiIe S aspeptoic atidand | | 1|
T T AAAMGE AR BT 0 AT A0S U AT RS g A RSCAGRAGTTOA

AAATTTTTigaba may cpesifcailyTriad aciE BWCHIGRT RanckitTaid asaroaBnosic@ad GTCCTCAAGT
T 30,.1370,1380 1390 1400 1410 1920 143Q. 1490, .

O AR AR PRESRR S Mo o Beh ke REssSah oA P Rorpplat 15 X AR bR detsetncacT A
AGITA  Furthermore, the invention encompasses a method of detecting the presence of a BACH

TTGGAGTTGATGTATCGT TCAAAATATGGT TGGATCCAGTATACT CTGATACAGAT TTTTTTTCCCGT TTCCGAT
TCAAT 148BCRamiypentide by gontaciiee a selbsample withoan antibody capable of binding the

ot Clidigpeptie And afolAE St Shifble ol e Frtielidbe epby B R Fhs g T SO TTCC

ATAAGT GAéonTahie (il B&\d¢hl dved Ay athitd i g I8 pidseRIs(@EaGd Mpl€XT SoedbeXastAtHeA\CCGAACG

ACGTA 3S 153Q 154Q 15S0 1560 1570 .1580 1590 .16Q0 )

GCT GG@F’F%?%T eﬁwwmzé@@wm«wmmpmmﬁAm
AGGAA _ antibody Methods of detecting bindi tities are known in th d
ccAcACCCRRRRIN Phsthads ghdetecting hipding hetween fwo entifics ars Xnovm IABE L8084 -\ aaTcAT
TCCTT <5Sinphuie FBET (flubBdsOerk@2@sahafce drbdgy ttaitsfer),68ffadeopl@smGiBeesonance, etc.
GGTTTACAGGAGACACT GGGAGAAGCCCT GCCAAGGCAGT GGTTCTCAACCT GTGGGTCGAGACCCCCGTTGCAT
CTCAG

CCAAATGT CCT CT GldeafaGd @BWJM%@%WE HANCACTEAS ] GhiTAFBAACCTA
GAGTC 4S 1690 1700 1710 1720 1730 1790 1750 1760 '

ATGT CCT GhaontpaiscraT movonimiie a1 e aniai orofpal ymuedasides saolas AGCAATTAAAT
TTTAT

TACAGGACGT GECGTCCATAAATGTAATACTAAGTATTGTCATCGTTTTAATGTCAATATTTCATCGTTAATTTA
AAATA >5'scr >5'arnF SO i 1770 1780 1790 1800 | 1B10 1820 1830 1840
GGTGGTGGGGTCACCACAACTGTATGAAAGAGT CACAGCAT TAGGAAAGCT GAGAATCACTGCCTTGAGGCCTCC
CAGCA

CCACCACCCCAGT GGTGT TGACATACT TTCTCAGT GTCGTAATGCT TTCGACT CTTAGT GACGGAACT CCGGAGG

N SNSNT™  CN A NI SN AN NSNS AN IN AN VNIN AN NIN AN NIN A PNATTN AN




2010 2020 2030 2090 2050 2060 2070 2080
CCCACAAGGGAGAAGGTGAAT CCGATGAACCGGACT GGATGATATTGICCTGGACTTGCGCTCTGAACTTTATTC
CTTAG ES

CGGTGTTOC T A CT T ACOCT ACT TGEOCT GACCT ACT AT AACAGGACCT GAACEERBRIM A AAT AAG
GAATC WO 021 38607 118 5 PCT/@GBA /0O t935 2090 2100 2110 2120 2130 2140

2150 2160 75

ATAAGGT CGCAGACT CACT CCAGGCAGAGAGAGGAAGT GCTCTACCGCTTTCCCCAGICAGACCTATTTGCGGET G
AATGT exar(r:l_Fle PCR RT-PCR, RNase Cgotectxon Northern blotting and other h br1d1zat1
TATTCCAGCGT CCGT CACGAGATGGCGAAAGGEEGT CA TAAACGCCAC
TTACA 2 1met2g@gAgs_agdeglmque§zm@ 2nbg usaiy detegmine levels of a protein, such asa

LET I AATT I AT G AER SR Nl e aefived R e R WelF b W (Gt d b B S Tiifed G CACAC

GCTAG

ACAAT TRA/SNCEAGAT hithddsAiatlulld eXdmbinnhiiloAsHatd, ChHpelitAthinatve/ s AR NI eACACCTGTC
CGATC | O 2250 2260 2270 2280 2290 2300 2310 2320

ACCTTET AR eharptysseadde AT ASParSAAGGCAGGCAGGEOGGAT TATAAGACCAGCAATTGAAGCATCTTCA
TCGTA
TGGRAGATTCCTCAGTCATTGGT AAATACCT TCCGT CCGTCCGCCTAATATTCTGGTCGT TAACTTCGTAGAAGT
AGCAT 2330 234Thedigbéen? 8bntior telieLBB0Jid@ti@ ¥ forl adisease or susceptibility to a

ATGICCAAACAATGT CTTTAAATATAT GTGAACT CAAACACCT TCACACACACCT. AGATAA TGAAATTC
AGAGC BACH associated disease (including an infection), for example, trigeminal neuralgia,

rorcs 2o AR g Aty TG o Bl B T T

AAATCTTCToed6ba &\ CEBATCOATATARIRE TREPRECGACCCTTGA
CTGCA ZO

TTTAGRAGARTECHORST BT Y tefeaterts i eratesnt e SR AR e e R IR AT A B CCCT GGGAACT

GACGT 299,490 tgéﬂqgc@es 2Qurord (vt 22284 %? Qfputation, nerve transaction or
TGCAGGACCT CAATGTAGGATAGAGAGGAACTAT. AAARTGCCT’ GCTTGT TATGGATGGTGAAAGATG

GCCTG trauma), nerve compression (caused by tumours, entrapment or crush), pain due to damage
ACGTCCT TACATCCTATCTCTCCTTGATATT.TTA TACCTACCACTTTCTAC
COoAC 7S KT BT RO P OLorR CEMETE ST 30, SRbR IR0 T TRO0 DTS B 50 2600
AAGAGCCTTIWM@% RSy G AL aizhidia] Coeihetile ek drtiNgPhrbAestt kel GTTTCTC
ATAGC 30

TTCTAEGAArITECAEENERIPaCT GAENaFaC GOF ey AT ersG s tA S oSO BT ESIARAGACAAAGAG

2650 2660555 BresnDlegls Rl ruitplesg ety © ¥ 5 11 57 MBAEH B 7

TTTACTTTTGGECTTGCCT TCCCACT CCAGGT CTCCACT GCTGAAGAAGT TGCAGCACCAAGGECTTCCAGCCTTG

A CAAAA OGS AR St kS PN SR R R RO TSRS RSB SERECAAC

CCGTC F Ty & 1&55 t%ryg}%t?&égsztglgoseéuéncg 4B R GPERG iy phidk of'a FaghlefHHefbE > 40

2730 2790 2
TCATCTGCREEHGAGRTEY
ACCAG

AGT AGACGGGGACT CCAGT GT CBGGT GCACGGGT ACAGAACGAAGACGAACGGACCCCT GTCTCAGACATAACGG
TGGTGH LeRrbMBsSMR Asshye P CL ASACL GTE SV L P P> MBACH CDS > 4S
2810 2820 2830 2890 2850 2860 2870 2880

GCTACCACCCT GGAGGT GAAAGT CATGCT CTGACCT TGTTGTTCOCTACGATGOCT CAGACTAATTTCTCTTCCC

AT OGT GaeACCT BRSPS RO REA D R RSP AR R A eSS 08 T AMAGAGAAGES

TGGAC G Ychrbiioferke Rehtificdtidn. The séquientk ik sgbd?ﬁ@lﬂj titgbted t& ahld kan DOIBACKIIEDS >
" <5'ernR | 2890 2900 2910 2920 2 30 299 29501 2960 SS ) ]

GACATGAT NREACT ATCGA

?ggdAM&ﬁ??ﬁ%M%%@Tw&’%%wCACGGGACTGATAGCT

CTATGDMMFAN~SSANTTSTNSSVLQCPDYRDT> MBACH CDS. >

60 >7tm region_| 2970 2980 2990 3000 3010 | 3020 3030 3040
A@T@TTT@TATW@@M SiRC : PR e BB S CTCTGGGT

CTTCC
TaTAGCAANS Hion s 2a important first step in soxpelating those sequences with gene asgodiated  GACCCA

GAAGG 6S #iséask. Bned a/sequen has\been napp@l to Ppiecise shromasomel ction, thaD 02/ 3$f 07
119 PCT/ GBUL1/ 0- 4935 MBACH CDS > 3050 3060 3070 3080 3090 3100 3110 3120

790 2A00
e ERIEIREGCT TCT GCTTGCCT GGGGACAGAGT CTGTATTGCC

e




TGCGTGTACTGCGCGTACACT CAGT GGT GAGCGT GTACAT GT GCAACCT GGCAGCCAGCGACTTGCTCTTCACCC
TGICA S ’
ACCIIACATQWTGI’ GAGT CACCACTCGCACATGTACACGT TGGACCGT CGEGT (;g;l

ACAGT L VHSVVSVYMCNLAASDLLFTL %

3130 3140 3150 3160 3170 3180 3190 3200 | O
CTTCCCCTGCGCCTCTCCTACTATGCACAGCACCACT GHECCTTTTCCAGGCT TCCTGIGCCAGACGT CGGGCGCC

ATCTT
GAACOOCAS SR AIATS A TG e CHISAMAS MIBEEHEHEGAGEIO0GCCG
TAGAA L P L HWP F FL F>|VBACHCDS>1S

3210 32Xaty 2831911 ggt@@rgmgg@g Gxamplg, @Z‘é mgk (R/Iené:éhan heritance in Man
CCAG”%T%TW@B%%J M%I%WW%%WMWTCGT GCACCC

GGT CT ACTre(ahibaEkI; ARXAET AbFehh A EetACTa St EHTIbAS A CGT GGG
CGACTLOMNMY GSCLFEL ML.I RY AAI VHP L> NBACH CDS > 20
3290 5330380 Ae @32@d @gd throngh inkagg agalysis (coinheritance of physically adjacent

GCG(E&%%TA GT'GECACGGECGECTCTGCCTGEECGT GTGEECTCTCATCCTGCTGI TCG
CT GIG

CTGACGCGGTGGAT CACOGT GOOGOCIEAGAOBGACOOGCACACOOGAGAGT AGGAOGACAAGE
GACAC R L R PRV LCL GV WAL F.A V> 2S MBACH CDS

3370 3380 3305RsbEeToRevindeDRdSer esapric sequence between affetted and ”
TG ettt Plefeabs e st b Gerelirles Y EMHAM G s RV ] SORL-S LFGISACCTTC

GORICHEODT GAOGT BEABCHFITIT G ACEGAQRCOOSHATACk

T BOPAARVHsgiHCTYKNITVRLCFESFSD>I\/BACHCDS>
3460 sasativarrns 35e B¥es%510 3520

TGAAG@GGAAGG&AGGCTGCT&CGCT&TGCTGCTGGCCGAGATAGAGGCTTTGGCT&&CTG@CG&

TGTCG 3S

ACTT GACAREIFIOIACTUC AN T BAEENECEAM BABORSCGGCT CTAT GAT CCGAAAGACGACGGGGACCGCCG

ACAGCELWKGRLLPLLLLAEI LGFLLPLAAV>MACHCDS > 3530

3540 3550 3560 3570 3580 3590 3600 40

TCTATTCGT CTGEfGTeRTi 3 A provded GIét d576

TGCGC

AGATAAGERGCess e rod dapsntficienian CBEHR CRACHTAYT CTCGGT TGCCGCTGCCTTCTGREC

ACGCGVYSSGRVFWTLARPDATQSQRRRKTVR>I\/BACHCDS>4S

3610 3620 3630 3640 3650 3660 3670 3680

CTCCTGCT GECCAATKSTAATA BE BIOCH GICH GOR RRCISEavEAT APTHacie @i SEIRREADAT GGGTTG

CTA . o . R .
me@ce@%#&@@#ﬂ@ﬂ@ﬂ%@é@ﬁ@@@@@&%ﬁ@%@@@%ﬂmmc
GATGC L Herdindbdieldebcribeli alo @tfaghw c%&aﬁy'ac@ép\(abYe Garriek i RO CDS > 50
3690 3700 3710 3720 3730 37A0 37

mcﬁ&@m@h%vmmmwmmmmwm

COGGTTGARPER RS Seren Rl hers b allR v f i B 3Enerral GeREHRBT ATTACCACGACGACTG

GCCGCCANLVKNSI QDRDQVRGVLMI MVLLAG SS MBACH CDS >

3770 3780 3790 3800 3810 3820 3B30 3890 . _

CCAACT GCGT GCTinanptieaeppyordly scnhETiransr{-BACALEE CR polgrentdes il TamblendflTGEECG
oor A Ating theliggnd iR comRR o tith £Riogsaers BACK RSB RS R dmipisEocaccoas

GGGEEC 6T ypiddl emboldirhedts bf $Gc c&niﬁeﬁxofs ¢orfipriseHrdindenits 6F the BAZA GPCIVBACH CD5

>+/-F f 6S 3850 3860 3B70 3880 | 3890 3900 3910 3920 WD 02/ 38607

PCT/ GBOIRYReptge.120

CTGAATACCAGGCCT TTGGCTACCAAT GGGGCT GCAGGCGT GCTCACCGAACT ACCCT CAGAAAGCACCCAAAAC

ACTGG

CACT T AT T COTRA AR ORpREPNE T SRR g BACRTCOSTTTTG
NGAAGV,L E L SESTQNT & MBACH CDS >

TGACC L L
WO 02/ 38‘%%& o bpe%&eiwnge’s@emblsmeg tephpiqyes Ay suphderhninnss 9000
GCA@%”%%@ $9RFFhhfideied Nl E et Titd R SRS TSP ARG CCTCCCAGGATTC

CGTCCTACEHIGETEAG R AGATBARET OIREEE T IINGACERANT (IISHPSES6UGT TGACGAGGGT CCTAAG
CCGAGQDATSQVLLQPATLGTPPDNCSQDS A> S MBACH CDS >
>3'arnF | 9010 4020 9030 90A0 4050 4060 |4070 4080 | O

TCTGAGAGGACGCAGT CTAAGT GAACGT AGACT TGTGCCTCCCT CAGAGGCT TAGGGT GTACAT TTGAGGGAGGT
GGGCT

AGACTCTCCTGOGT CAGATTCACT TGCATCTGAACACGGAGGGAGT CTCCGAAT CCCACAT GTAAACT CCCTCCA
CCCGA' L *>




1 S <+/-R 4090 4100 4110 9120 14130 4190 4150 9160
GGGTACTTGGACT TTGAAACAACT CCAGCT CTAGT GTGCAGAAGGGAACAAGT GT GT. AAGCAAGGAAAAGAAGAG

TGCCA  wo 02/38607

COCATGAACCT GAAACT TTGTTGAGGT CGAGAT CACACGT CTTCCCT TGTTCACACAT TORPRMM crTeTe
ACGGT 20 4170 4180 4190 4200 9210 4220 9230 4240

CTGCTGACAGCTTTAGCT TCTGATTAT CACACAGAGAARZCCT GCT CCAGT AT GT AGGAAGCCAAGCAGT GAGCA
TGCGC

GACGACT GO Rt TOmMR Bt TR IsATIF aRCTBIF T EREAREA EXPBATRCATRCTIERGBEEET CACT CGT

ATCCT AR S AL B R ERE A SRR ek RSB R AR erRsneT A

- 'CI':X(I;g;GATT 8%1(1:82 é%;led (S:%e_r_ for exam&_ Lee et al, Gé/}fcletc Aczds Res 23A979%:T(%I<A3|"Tq' C'P,&EEX&CACTG
GAACC 4330, 8@4@:‘64(3968)1%045953%%&@ ahﬁﬁ@emeow%mﬂ 1360. These oligomers can

-IC_IAGC-CI_:g %%%ﬁn%%ﬁereg p%gg%g%-g% ohgome;rs can becgggresseg ir%l_\%c.;T

ACTTAGT TGATGTI GTCTGCGAGTAGACAGTAGAAGT TTTTATTTTGAGACCCGACCACCACCTTGECTCTTGGEGT
GICGG 4410 4420 9430 ~ 4440 4450 4460 4470 4480

CGCACAT GCTGGCAonErAINg 700ema Gnaitinas Adlaed ACACTIRCEREEFH6E BT BREIKSTGPIURCT CAAGG
GIGAT 3S

GOGTGTACCRE S A B & KA IR PEORSRTS B A R &SR RRISAR ERRREIEACAAAT GAGTTCC

CACTA 499QnAbidferih %@a%ﬁ%@ct@fﬁ@r G%éﬂﬂ:aﬂf;éﬁ'e&ﬁ@c&mount of a com pour ound which
GGCCACTGTGI CACCA TTAW TGCTATGGACCA
AATAG actlvates BACH GPCR, i.e., an agonist as described above, in combmatlon with a

S S e S A A I A P RATYRACOATACCTCGT

¥ggm&mm@ﬁwamwmm@mmmmm

AAGACT GGERGEERFROvaba retesenisplisirdhesubisraEac compiacerelyonededtidsdtissT CTCGRT
A

sacTaoeT R AR A A PR Rl ihn s ety gt veBianocc

TTCCA discussed above. The retroviral expression construct may then be 1solated and introduced

§473gt%@7 mﬁaﬁgggﬁ@ n%{;‘A Wi @rgégggaﬁ\ggg vector contalnmg AG'A\GCCCCGG'A\G

%%XSGATGHJ&&Q A bbARERE 67T PRt Ghlentibh SRt Patlabidd-Cel -pledabdCCTTA

AGGACCT AdnfaatiqusTireb patisisscramivdastiegens abntretCinss e CACEAS TEIGBCCGEEGAAT

TACATAGOALRCTERe B ik B e IR 1R e oxprsssine B aRNB RIS o

TGATG SS vivo. For overview of gene therapy, see Chapter 20, Gene Thera y and other Molecular
ATGTATCGICT CAGACCGG,gﬁ GAAAAACAAAACAAGA CAGGGTGATACATCAAGA
ACTAGV48deengtiodagesh m@wtx&mrwhes Msbreﬁa;a@es Gted theremn) in Human

TOCT CeAAGRGR T AR SRR CRACTAY BR54 CARAEAT SR ERAGH T S¥5T OCTARAT
AGGACCTTGAGT AAGACATGT GATCCGACCGRAACT TGATTGTGTGT CTCTAGACGACCGGAGACGGAGGATTTA
CGACC 60 4970 9980 4990 5000 5010 5020 5030 5040

GATTAAAGH BN A F RN A A NN TR BT TTTTGT TGTCTTTTTGTTTTGTTTTTGT TTTTTCAAGA
CTGGEG

CT AATTTCGACAGACGGT GATTCTGICT GAAACCAGAAAARCAACAGAAAAACAAAACAAAAACAAAAAAGT TCT
GACCC WO 02/B3sides, sach sxthe splgbRifoemad B A0E OB pob5pEptidsgamdbeistslayd 511D
5120

TTGOGATT R RS ER SRR CE Rl PRI ATRRY- PE ACTRYA S RS OpRinaianith PRI cacac

AGGT@5  pharmaceutical carrier. Such formulations conénTnse a thera g_euncally effective amount of
AACCCT CAGACACATTATTGGACCAATAGGTCTTTGA CATCTGGTCCGACCGAAGT TTGAGTGTC

TCCAG S 5hgpolypaptideigrormeund,iand wplremaqsticghoarceptable carrier or excipient. Such

CACCTOCCT S R Tl e Sl 5 Gl G%%%@%T@?J%&“%WTTCA

GCATT
CGTRA 5210 5220 5230, S290 5250 5260 5270 5280 |0
TCATACAT BB RERA ot treatr Aheinventie %@mﬁmmm@mm%aa

CTACA

AGTATGTACGACCCCAATGI TCGGGT CGACGT CAGT CATAAAATACTTTAAACATAGAAAACT TTTGGGGAGAGA
GATGT 5290 5300 5310 5320 5330 5340 5350 5360
TGGCCACCACACTTTGCTTCTCTGTCTCTTAACTCATTCTCTCTATCCCCCATCCTGGGCCTCCTCCCTCTCCCT
CCCTT IS

ACCGGT GGT GTGAAACGAAGAGACAGAGAATTGAGT. AAGAGAGATAGGGGGT AGGACCCGGAGGAGGGAGAGEGA

PN A R NN I N™ N NNl NNy I AN I AA PN = AN NS ™ a



561 0 5620 5630 5690 5650 5660 5670 5680 30
GT GAGAGCGGGAATGT CATCACATTCCATGAAACCCCTGGAAGCTTCCCTCT ACACCCGGGAGAGGATGAACACG ’

3860
CACTCTCG(%%P{J G AGT GT AAGGT ACTTT GGGGACCT TOGAAGGGAGAT GT e B M R rrarac
CTGCC 5690 5700 5710 5720 5730 5740 5750 5760 .
ACACGGGGECATGCTAGCATTTAAAT ATAGT CTTGACCT CRGGAT T CCT CAAAGAGCCAGT CTCTGGATCACACTT
TGAGA 3S
TGT GOCCOGRAMRA EERPAMME Gh TA HAGSHITIREATIEa AACEACH QTR CAGAGAGET AGTGTGAA
ACTCT 40%7 5780 5790 5B00 5810 gﬁ\zo 5B30 5840
TTGITTAT Red COmPoEH RSO tAAE PRSI T AGGT TGGCACT GATCACCCTGCTCATTGTGG
TCCTTAA
AACAAAT AAGAT TCCAT AATCTCAAGT GTAGAT TGAAGGAGAT CCAACOGT GACT AGT GGGACGAGT AACACCAG
GAATT 5850 586Polgpetida8and sBeNchfiund® aDths $2ésent invention may be employed

GGITCTCT GCGACACARATACT C%LS(S(BCAGG(ISG%% GAACCGT GT CATCCAGGAGAGAAGAG
TGTAC aione orci:ﬁ\ cor%nctlon with other compounds, sucg as therapeutic compounds

CCAAGAGACCTCCTGTGTTTATGAGT CCCGGTCCGCCT TACAAAGACCT CTTGECACAGTAGGTCCTCTCTTCTC
ACATG 4S 5930 5940 5950 5960 5970 5980 599D 6000

CCCTA

TTwTwWWWWWw@%@WMWWW

GGEAT 60 %bé%%o@@ﬁigtr%%&‘ﬁ%& B rﬁQJéAl QAR Be BSkd. Alternative means for
TTTATCCAAGTAGGA TTGTTGCTGTGACATTTT TAGAT CCT GACATTGAGAA

CTGAT systemic admmlstratlon include transmucosal and transdermal administration using

A S N G T MR mecTerT

S&%}@;g%&ﬁﬂ%@&%@%@%ﬁ%@@%@%ﬁﬁ%@ﬁ%%ﬁﬁ %&%T@CTCTGTTTT

CAGTACACAPasihecATmimsatiaT pbeeGamronaianay alst Gednuvd pad/Achealizn OGthaGACAAAA

AGATTT G R S TR & R oo T AACAT GACCCT GOT GBOCARACTAGGGAAGT ARG

TTCCA
TCTAAACCCGCGA AGACAACCACTAAACGTCCTCATTGIACTGGEGACCACCGGTTTGATCCCTTCATTG
AAGGT 60 625%%@9 TANES Senuired gepengs op sheychpiesyof peptide, the route of

EA%CAGB%EW F Y T AL AR Gl e SRR TR AT AT (He TCT TA

AAGGAGT CATIgaaCCEGT oG REHaTkivhel PuAHICTHoREs HoAkeeT CloAnGievihgs GERICACAAT

CGTAG 2/ 7,12 / GBQ1/ O. S 633Q 6340 63S0 6360 6370 638Q 6390
6900 WBO /I?g CC)SP sub}e?f \5’% varg%ions 1In tge needeg dosage, however, are to be expected

wmm%&xmmmsﬁ%@ﬁﬁwm%%wm%

AACAG

TTGIC 64l 064 0643 694 0950..6460. 6470 64B0.
GCACTATA&ﬁbseﬁ&& M@%&ﬂﬁf@ﬁw&ﬁ‘w estions ariatentindiereiotererGraTar

GIGGR0  levels can be adjusted using standard empirical routines for optimization, as is well
CGTGATATCCTTGICTCAATTTGTCTT. GITTT TCCACACACACACACACACACAACAACACACACACA

CACCA 649mderstapdgs the 20 6530 6540 6550 6560 LO
TGTGGCACAGTTGGTAGAGT GTTTGCCT TGCATGCATAAAGCCCTGGGT TTGATCCCAAACCTGGTCTGGTATTG
TATCA

ACACCGT GT CAACCATCT CACAAACGGAACGTACGT AT T TCGGGACCCAAACT AGGGT TTGGACCAGACCATAAC
ATAGT 6570 6580 6590 6600 6610 6620 6630 6640

TTCCAGCACCCAAGAAGT GGTACACCCTATTAATCCCAVCACT GTGACGGT GGAGGTAAGAAGT TCTCTGTCAGT
TTCAG | S

AAGGTCGTGGGT TCT TCACCRT GTGGGATAATTAGGGTBGT GACACT GCCACCTCCATTCTTCAAGAGACAGTCA
AAGTC 20 6650 6660 6670 6680 6690 6700 6710 6720

ARGKGAGGCCVRSCT CATYYWCACVRAGAAGT TTMASACAGCCAT GGCTACWI ARARAGACT GTCAGGAAGAGAR
MGAGA

TYCMCT COGGKY SGAGT ARRWGT GKYTCT TCAAAKT STGTCGGTACCGATGWATYTYTCTGACAGTCCTTCTCTY
KCTCT 6730 6790 6750 6' 760 6770 6780 6790 6800
GAGAGAGAGAGAGAGAGAGAAGGGAAAGT CATAGACAGGAAGAACAGAAGT TCTACGTTATCTTTAGCTATATAT
TTATA
CTCTCTCTCTCTCTCTCTCTTCCCTTTCAGTATCTGTCCTTCTTGTCTTCAAGATGCAATAGAAATCGATATATA
AATAT 2 S 6B10 6820 6830 6890 6850 6B60 6B70 6880
TATTGAGTTCTGGGATACATAAGACCGT CTCAAAAAAAAGT TCCCAGAT GGGGCT GGAGAGATGGT TCAGTGGTT
AAGAG
ATAACTCAAGACCCTATGTATTCTGGCAGAGT TTTTTTTCAAGGGT CTACCCCGACCT CTCTACCAAGTCACCAA

——— —— . PN NN LN SN INLNLN NP NA PN NN VNLN NN NIN NN AN OCINNTIN NN NN




7050 7060 7070 7080 7090 7100 7110 7120
ATGGTGAAACCCTCTTCTCAAAAGAGAGACAAAAACAACT TGAGGGATCTGAGT CTGGTGTGCACGCCTGTAATC
CCACC w0 02/38607 PCT/
TACCACTTTGGGAGAAGAGTTTTCTCTCTGTTTTTGTTGAACTCCCTAGACT CAGACCACA ACATTAG
GGTCG 7130 7190 7150 7160 7170 7180 7190 7200

TCTGTACATACT GAGGECT GGAGAACCACGCCT CGRAGEIBAGCCT TTGCAAGT GCCTAKGTATGATCTTTGGCAC
AACAA

AGACATGT AT GACFGGCRRERIETEEETICRaRACR TR EMARITIEAGEGATIVGA TRCTIARMACCGTG
TTGIT 4S 7210 7220 7230 7240 7250 7260 7270 7289
AACTAGAT A eaimenhmadaidiiss ofiep ralcrred oo igs eyt redescribehabaver AR foAKCATTG

TTGATUA%WT%WA&&&?W?%&W?Aﬂv&%W%ﬁ%RfGTAAcc

CTCCG 72%A3@&n2&£a PoIRPeptRIeEx AG¥E) and For XAGMISBY the use of a retroviral plasmid

AGA CT GGGGE?CI TGCCI ACATGGACAGT CAGGGCTACATGGAGGAACCCT
GTCTT vector -li‘ e celcl;Tare then introduced into the subject.

TCTCCGT CCACCTAGAGACACT CAACCCCCGAACGGACCCGATGTACCT GT CAGT CCCGATGTACCTCCTTGGGA
CAGAA 7370 73B0 7390 7900 7410 7420 7930 7440

GAAAT T CCPHIARMNEKITAC AL COH! HONAAP. GAAAGAAAATTGAGCTCTTTTAGGTACAGGTATTGAGTG
AATCCC SS

CTTTAAGGGAACATATGGTGEEEEGGTTTTTTTTTCTTTCTTTTAACT CGAGAAAAT CCATGT CCATAACTCACT

ACAACAATTAAARCERERFEA BB R prbilied A PRRARa R ot composition SOmmsisiog acrrerca

CTTCC administering a therapeutically effective amount of the polypeptide, polynucleotide,

TCTTGITAATTTTGT CTGGTATATTGAATAAAT U TGAAGACT
GGG 60 PPRUGH, V8GR SERBPGEG! S ResrabisVshuny tapnonally & phirmiaceatically

TOCAGE T CRed BT AGAAEEANSRCR AT SRR RRREAT CSARHAATE TREETH T GGT TCGTTCATTGATG
TATTT

AGGT GGAGGGATCCATCT TGCGT TCGEEGT ACCCCCT CCCCTACGT TTCTAAAAACAAACCAACCAAGTAACTAC

ATAAA WD 021.38607 | 24 ? | GBOL/ Q- 4935 6I 0.,7620 7630 7640 76 0 7660 7670
7680 e pharmaceuti¢al compositions may e for human or animal usage in and

éﬂ%%&@ﬁ&%ﬁ@&ﬁ&%&%ﬁﬂﬁ@w&éﬁTﬁﬁ%@WM@@@M@ TGTGAA

TGACCGCAGATRpabEilesma et ey opexripigetaASTIsRtabie Tt crson ity far theramutis@saCACT T

TAGTATCOR R A AR e A A AR R R e BeoiiRR oo

GTGGI5  Pharmaceutical Sciences, Mack Publishing Co. (A. R. Gennaro edit. 1985). The choice of
ATCATAGGT CACCGCTCGTGT CGTGT CCACT TGT TACAGGT CTTCTGGACT TTCGICTTC
CACCA 10 PBETcRUtiCa) $o151er, RXGIPISTS OF FHB07 P8R 6° SIS B0 Tokbig Lo the itended

OCT CCCACTE AR GPANGRERF GMT LaHAEI HeR RETTOAAGA TSTHERARRATIARAACTGTCOG
CGACCGT MMWWW@MMM@@GWAWM@W&A@M

TGGTC 7850 @6% 7387% ZﬁSO 7%%0 7900..791 8 %éﬁﬂ%%ﬁ'

CACAG
CGTCCCTCTCAGT TCTTCOCT TTCACCACACCCCCACT GACCT GATCCOCT CTTTACACCAGT COGGGACCCCTCT
GTGT@020 7930 Prossuvativgs, statglizers dyey awbevendinvaring agents may be provided in the

o ittt Soinbosioh Bl of hiebetvatves hidflab Sottula betkbdie] Norbic =T OAC

TACCT COCHCIMREGE(AT O ATTIORAOAOET AT I AGHATS TANGSASANAITR THZEAB AGHABTAEBAGCTC
TTGCC 2S 8010 8020 8030 8090 8050 8060 8070 B0O8O

CATT GAAGHSEHEAGGAAACGAAT AGCACCCGACGAAAAACAGGCT GTGCAGGT CTAAAGAGT CTGCCATTTTCAC
AAAGT '
GTAACTTCCGCCTCCTTTGCTTATCGTGGECTGCTTTTTGI CCGACACGT CCAGATTTCTCAGACGGTAAAAGT G
TTTCA <3' pr R 3Thdre inaf(R0differat 8drhpoRtAUfRdatieh 46 GeienSldMPendent on the

%%&éﬁ mry systemse%a‘A y way oFeA)?aC%cg %}%‘?naceuﬂacfa‘composngx 0 CCCCCA

CGCGGGAGT T, SlEVerl 6 ek e mrccelseceee Q@EE@Q&I(I;GGI
AAATT 3S %7%-1 8180 68;{90 82(()%1:58[210 %-20 B230 824518@-%%%[@-&%%

GAGAGGGT GPiRGHT @aampRA\AGA BT FBER0AASTSAGEABhaRon CringestAbla FOMITT,OITCAAGGTC
AGTCT

CTCTCCCAGAATCCACTTTTATTCTCGTAACCCGT TGAGTCCTCCGACTTCGTCCTTCTAGAAAAGAAGTTCCAG
TCAGA 8250 8260 8270 B280 8290 B300 8310 8320 40

GGGCAAGT GAGCAAGACTCTGTCTCAAAATAAACAGAGGGCTGAGGACAGTCCTTACCAACCATGTTTGCTGATT
TGGGT

CCCGT TCACTCGT TCTGAGACAGAGT TTTATTTGT CTCCOCGACT CCTGT CAGGAAT GGT TGGTACAAACGACTAA

R NN R NP NLVNLN NN NLN NPT\ 0NN NN 0NN PN 0NN NLN NP NINSN 0N AN




WD 02/ 38607 125 CLAI M5 PCT/ GBOL/ 0-4935 1. A BACH GPCR pol ypepti de .
conprising the am no acid sequence shown in SEQ ID NO. 3 or SEQ ID NO: 5, -
or a ho ariant or derivative thereof. 2. A nuclei i ncodi ng a
pol ypepmg%gfg%%ydi ng to Caiml. 5 3. Anucleic acid acco?ﬁ?&d’%@*gai m 2,
conprising the nucleic acid sequence shown in SEQ ID No. 1, SEQ I D No. 2,
SEQID NO: 4, or SEQ ID NO: 10, or a ho¥bl ogue, variant or derivative
thereof. 4. A polypeptide conprising a fragnent of a pol ypeptide according
to O ai mphrerferalfy fowkiiea e cempositiurdis fgrmiulated 8iy am 4njedtaisl feondot delvedpe or
nore regions which 10 are honol ogous between SEQ ID No. 3 and SEQ ID No. 5,
or whi ch byefasexamples Al indravapgus, indigmanenlanorshbettenaous LUl dytasatbelndbs SEQ

accor di ndPRBUENGR iRy U8 deszndl bt TvEled B ot G, "huct Ec Bel d accor di ng
to Caim2, 3, or 6. 8 A host cell conprising a nucleic acid according to

Caim2, 3, or_6, or vector 15 according to Claim7. 9. A transgenic
non- human ani n¥bergchp rgesit ioderigtivened nancospllycthenugh e gastroimdestinal mgcese, 6, or

a vector . i A A j - ) Lmle accordi ng
fo'Q 8 mibTRIERe Fulb B fyBuhoielripg b PR e il NI MR P 00 1,
pol ypept isstemples ftrstbuld Heesibtantto brotéolgtic Qegradaionpitable abacit dehind kistntito
conmpound which is capable of interacting specifically with a G protein
coupl ed rtb‘%:éﬁﬁ@?meﬁe.“i%febl& a transgeni ¢ non-human ani nal according to
Claim9 or 10 in a nethod of identifying a conpound which is capable of
interacting specifically with a G protein 5 coupled receptor. 13. A nethod
for identifyi nghere apptapgiars, she sHarmadbfichl@daidositioas oai beosiminigered brg
contacting a cell which expresses BACH receptqr with a_candjdate conpound
and det erlApalitieg, Whiererm Pﬁésmpém%owéq% tomaliydmthy form efipelotieny s

| onergd : L€ i j | Lfyidng a
conpégnd%égglg 1‘2%‘?’ ﬁ%&rﬁé}}t%ﬂ? ﬁielﬁg%d ogé’nbé&‘sél%g\?g géatf%gg{- | @lkﬁggfdﬁﬁgéfgel I
whi ch nettaldets confpinisg exaipientssticings starck ot lastriseordan pamsis or avilaCeitiR@bwi t h a
candi dat e_conpound and determ ni ng whet her, t.he | eyel of cyclic AWP ( CAMP)
Bt he o i RERA s S Msou i i et of efighip.atiingS on S Bensiathod of

i dent i f yicafitatnif® ARASHIEhCARAMRIngfagbhts diriHey ancbeRA{ectedPaRntdraldp| typept i de,

t he net hod (?orrlg_gr)i si ng ngc?]ir.t acti 1rlll(gg ag BACI—rI CR pol yﬁgcfti de w ?ﬁp@ candi date
conpound exAMPlEdnEAYINOLALY, intramyseulartie orsubdiiganeaistio prpmantbtaln gdministrationBACH

GPOR R0l YRERLL S idfl rd) 6OBRRUN IEORH] Gk R0 SIS oriEER WHibg 2V O

Clains 1
contain other substances, for example enough salts or monosaccharides to make the

solution isotonic with blood. For buccal or sublingual administration the compositions
may be administered in the form of tablets or lozenges which can be formulated in a

conventional manner.
20  VACCINES

Another embodiment of the invention relates to a method for inducing an
immunological response in a mammal which comprises inoculating the mammal with the
BACH GPCR polypeptide, or a fragment thereof, adequate to produce antibody and/or T
cell immune response to protect said animal from BACH associated diseases including

25  trigeminal neuralgia, orofacial pain, pain associated with toothache, irritable bowel
syndrome, Barrett’s oesophagus, glaucoma, pain associated with cancer, diabetic
neuropathies, Herpes infections, HIV infections, migraine and skin sensitivity associated

with migraine, allodynia, toothache, neuroma (whether caused by amputation, nerve



17. A compound capabl e of binding specifically to a pol ypeptide according
to daiml, 20 4 or 5. 18. Use of a pol ypeptide according to Claiml, 4 or
5, or paryoldge@ef or a nucleic acid according to Claim2, 3 a
met hod for producing anti bodi es. WO 02/ 38Q07 127 PCT/ GBOP§6R§~B§)§@4% An
anti body capabl e of binding specifically to a pol ypeptide according to
Claiml, 4 or 5 or part thereof or a | ypepti de encoded by a nucl eoti de
according to Claim2, 3 or 6, or part thereof. 20. A pharnmaceuti cal

conposi t i transedivarar stanmap meren@ngressiongcadsed by tdmdlrsyéntgpmenbopauyipepdinde
according,to aiml, 4 or 5, or part thereof: a nucleic acid according to
& ot m 2 e Ggeg ot shioabiudr B dembhia g uinty Rereei frRot o cel|
accor di ngpArRinGdiAk Befign?sEMRPHAH2ERAEE Bflefsd 26t BallshRisOfor tampRd an

anti body accor dnlan’g tor G A m 19, ?(’)get he’reBwieI%s? a phar maceut i ca ?y accept abl e
carri er ogccdiringehtougR strolée, iaumiandegenerptien o1 malignanpy;idy wye disprders, cystioror e of

the fallow ng: ,a pol ypeptide 10 accor di tp im1l,. 4 aor ,5,.0r part
t her eof ; %%rﬂgé’l }B'ipgraﬁﬁ%d lﬁgg% ]é:{g%c%{o S@I‘&??ﬁllz‘l; géﬁ acglagAn Yhereof; a
vector according to Claim7; a cell according to Caim8; a conpound

according to Caim116 or 17; and an anti body according to Claim19. 22. A
di agnosti ¢ ki t Yétanothedembadionent ofthe deyentibn ralatgs toce methodedseduedngr i si ng any
one or more of .the.follow.g: a po eptide according t i 4 or 5,
or “part | CEPGIOeiE rErate BikmApRal KBER iRl s BALE AR Do
thereof | mIyeRpties vAGCRICHErebOnd$:8ré8sion of 208ACHAGLPOR HolthucRotHaitfo iRt
conpound ‘according to daim16 or '1?; and an antibody according to daim
19. 23. ArAentadeduse suelean inmueolpgicklansponsd foarpdusefanthody Wi pretestsadsoci at ed
wi t h .enhanced, actiyvi of a BACH GPCR, which nethod conprises adm nistering
to t @ pa%r]i%'ggltﬁi1 %tageﬁt agoni st of BACH GPCR. 24. A nethod of treating a
patient suffering froma di sease associated with reduced activity of a BACH
GPCR, whi ch nethod comprises adm nistering to the patient an agonist of
BACH GPCR. 25.AAuriariestpodimentf thy inverdioairalates toan amunelogisal/vaccine BACH GPCR

conpr | 5esfoﬁn@{%ti@@k%@ﬁ%it@%%ﬁh?%&ﬂ?nt?b%ﬂl:‘eed’lﬁf‘o £ B Aifin TR, LRIR af O SEQ

I D NO 5.

immunological response in that mammal to a BACH GPCR polypeptide wherein the
composition comprises a BACH GPCR polypeptide or BACH GPCR gene. The vaccine

15  formulation may further comprise a suitable carrier.

Since the BACH GPCR polypeptide may be broken down in the stomach, it is
preferably administered parenterally (including subcutaneous, intramuscular, intravenous,
intradermal etc. injection). Formulations suitable for parenteral administration include
aqueous and non-aqueous sterile injection solutions which may contain anti-oxidants,

20  buffers, bacteriostats and solutes which render the formulation instonic with the blood of
the recipient; and aqueous and non-aqueous sterile suspensions which may include
suspending agents or thickening agents. The formulations may be presented in unit-dose or
multi-dose containers, for example, sealed ampoules and vials and may be stored in a
freeze-dried condition requiring only the addition of the sterile liquid carrier immediately

25  prior to use. The vaccine formulation may also include adjuvant systems for enhancing the
immunogenicity of the formulation, such as oil-in water systems and other systems known
in the art. The dosage will depend on the specific activity of the vaccine and can be readily

determined by routine experimentation.



PCT/ GBOL1/ 0. 1935 26. A nmethod for treating and/or preventing a disease in a
patient, which conprises the step of adm nistering any one or nore of the
follow n patient: a polypeptide according to d ai or
part the% %?k%‘a?lucl eic acid according to Claim?2, 3 or 6%%?’%&3{04%& eof ;
a vector according to Caim?7; a cell according to Caim8; a conmpound
according to Caim1l6 or 17; an antibod2 according to Caim19; a
pharmaceutical conposition according to Caim20; and a vacci ne according
to Gaim20. A7ccHis fth§ Ve GOfREd b o P OFP BBlypESt ARG ©R pebtiEslo@tid ai m 1, 4
or 5, or part thereof; "a nucleic acid according'to Claim?2, 3 or 6, or part
t her eof ; paesenidhwentwamcording to Claim7; a cell according to Claim8; a
conmpound according to Claim116 or 17; and/or an antibody 10 according to
Claim19, said agent for use in a nethod of treatnment or prophylaxis of

di sease. 28. U3R Réparatist ¥PRREMECWARE QbAalitar Parflnddelclpdty iptie(sPbr Part
thereof; a nucleic acid according to Claim2, 3 or 6, or part thereof; a
vect or aqeptidii(sigstactiv mgnedierd(shds knewe tor etiersirilies iaithe ant.SFypicadlynpushnd

according to Glaim16 arl7.. and an.antiQody. according 15 to O aj.m:.19 for
he_pPepaPaing e P e Rar At A O FOCoth St anerin Bat s hd s |
prophyl a8 f seh#RASA,; ord8spesiof in, TR pidrab $8eetich %%v BRb be‘f)PeSJa?éH. erised
in that the transgenic aninal cor]&rlses an altered BACH gene. 30. A

non- humar¥ herpzenspsioncman plsa ibe goudsiideda gr the povtgimeneapsulatedii ippspmes.alheer at i on

is 20 selegted | e C kSt A ' ot | BACH, a nutation
i n BACH ragg‘(ﬁ ?‘frﬂ%&{g]e%&olg g‘tegké%fsuaﬁgg hgtgbq’?emgégﬁ igq{so gflij];%ex ogenous gene
havi ng a phugh®ettictlyseaestalsie and t:dsm?arbmew&ﬁ thy adtpedagredi¢hn Suftatsle ieRéipieBRCH,

i ntroduction of an exo%enou;s gene from anqgt her specjes into BACH, and a
conbilAat i%h ferexample watere salinegdextigse ghyastrlegthanclrergbnlike and pembinationsg a
functi on%érgotdi srupt ed endogenous 25 BACH gene, in which the transgenic
animal conprises in its genone and expresses a transgene encoding a

het er ol ogous BACH pr ot ei n. VWO 02/ 38607 PCT/ GBO1/ 0~93i 129 32. A nucleic
acid construct fqr, functionally disrupting a, BACH gene in hqost cell, the
nucleic acid dB ﬁ_gwleet lfé%ﬂﬁﬂt &ffen\@smpawaa CRB T BHRAT SRS AR B

por tion; gbgtarited _bﬁc‘htasW%ﬂPQGchhﬁEif?{ﬁg'a@&ﬁB,% Bﬁﬁéﬁﬁé‘%@éﬁis, ’éﬂf’of‘&d}ﬁm' ogous

replacement portion, the frrst hondl ogy redion having a nucl eoti'de sequence
Wi t h subsvkich entlangeithetaffegtiveness 61 the va@h@-HEgemples of adimvents avhich mpy he second

honol,egy reaqi.on | ocated downstream of the nonhonpl ggous,. 1 epl ac nt
portign, e REEkEharaNy BRLERT: S YAt RRe A Ay CEREAREE
subst ant itBleohfEMisdgluthfhife GREMDP)BRGde§ABr-EREMATICE-aldnj B RegRthnBHCH gene
sequence having a location downstream of the first BACH gene sequence in a

nat ur al | )ﬂc&?cu%ﬁVn@f@’m’d@éﬁw&mﬂl\bmlmmﬂiﬂlw&&a@%mmiwwuci ng a

BACH GP t 40 1154 i
accor di na T epEPs? limalfolahift TR ARG HIONE. doiladneiCr, )
BACH GPCR 9885 A xefdrtedictoias MXP+RE)sad. RIBI, whichebhtaihsahred ebepbnéars exteacprdesence

of a_pucleic,acid according to . C.aim2 .3 of, 6 in a sanple,. the nethod
compEDs i HEPHE BASIch GRG0y HoBlosealia oot HOAFD AILIERIOn 5 pr obe
whi ch i s macifio-ewss al 829 Kusliefe/T6eth 80 EmENA. 0T i ng sai d sanpl e for the
presence of the nucleit acid. 35. A nethod of detecting the presence of a
pol ypeptide according to Claiml, 4 or 5in a sanple, the nethod conpri sing

contacting the,s le with an,.antibody according,.t a,ml nd, joni tori ng
cai'd sample. f GUrERE CRrEbER bR Rk G agea St Suhiokin By gtk

di agnosi s1ghindndhieRphfte Cdlum¥ieh poRsshat 38%atl )(alﬁih&,ﬂ?e?ﬁﬁhﬁi Sfifavd, ifich NGbBRASed,
decreased or otherw se abnornmal _expressi on of BACH GPCR, the nethod

conpri si regrhomewstesir-odifemylaipng ileiptwater anmalsioas,ahuramyp dipeptide, bhctesiar essi on
of B I . A9 ff.ering or Sus . ey | rom such
o o €ans EraSiokth, BAER, CBwaNAL SR el BT BBl cPHe kBl O 21 o
a normal reRusEs, poBiitdbaucBotidesg skl @ldindte, dawaling 1ysolechhinl fitomid2A, s&gm‘hhod
according to Caim?23, 24, _26 or 36, an agent according to C.aim?27 or a

] g .
use accorliiosemes leyamirelogDEAR-Jxian, blackedicopalymersor othgy sypthetie ediuvaus.

Such adjuvants are available commercially from various sources, for example, Merck




PCT/ GBOL/ 0~935 sel ected fromthe group consisting of trigem nal neuralgia,
orofacial pain, pain associated with toothache, irritable bowel syndrone,
Barrett' swoee@géagus, gl auconmm, pain associated with cancerpcq%ﬁﬁ%gbﬁ
neuropat hi es, Herpes infections, HV infections, mgraine and s
sensitivity associated with m graine, aH odyni a, toothache, neurona

(whet her caused by 5 anputation, nerve ansaction or trauma), nerve
conpression (caused by tunours, entrapnent or crush), and pain due to
damage of AtjwyamtfiSrerclh and Glompaaj/, nc.3Rghway, iN.&yooErehnd lsilncaoplotedi djgvand

d ai m 22, 6, t di
Lo al i m 9 Oralete SRR Ot TeboRiaher Dafon MGRRE e i soase 1o

selected fromthe group consisting of: denentia, dyslexia, dyskinesias,
trenor, 10 Parkinson's, benign essential trenor, chorea, epilepsy and
bal I 'i snus, f or Tepieaifyt, edipents sueigas Ampbigan eif-tlewater), &dhydrogel delumianmon or

o Cay m Hroe) se GiRas oEaTnhian oah AURBhrhge! oty WaFl, Qo afimig o "0

accor g ngh}tdio,ghggsrgp%ggveurfoy\mrﬁghﬁ&e di sease is selected fromthe group
consisting of: dry-eye disorders, cystic fibrosis, hyperactive 15 bl adder,

hyper chol est erol aem a, disli pdaem as and obesity. 40. A nucleic acid
conprising a s uence SE 1 A nucl eic acid seque ce sel ect ed
{om o oup c on I PTORGINR Sfehoh moath ARl B4 S B R " nBach
S pr BO6dthAd @[@fﬁ%@ﬁ@untﬁ@@?@xa&plé Gludthum hydrox1de can be
(GGGTCA CTGTAT GTC) nBach 5' armF

( AAACT CGARLASIRA aAaaat A @hott A b TabAle) vaaegdhixbire Ak OR basis). Conveniently,

(WWW% Bl oo

refet&bly AGo bD g/ miyBassh preferd
F( AGGTTCGCAGACATGCT ACL%_TAG) -yrnBachqu 1Eacaeeo&&n“c?rGAAAATGGCAGACTC)
nBach +/ F( GCTCACCGAACTACCCTCAGAAAGCAC) and nBach +/ - R

/
hacl ei ¢ S?.’*S’féﬁa‘;éf%” iy o peeid A e S g Al aringr Wit

pol ypept i tﬂx@n seQEatEstoted et Wb w Gerapdiaitt, f6r axaipld 4°C, 9e Gupaices fréezerirfead of
t r eat ment met hod of di agnosis, a hgst cell, vect or, transgeni c ani mal ,

assay, di 51}?123% isafioR permifploagrierm permsgdeasiablliss¢ pbsi tion or agent

substantially as herei nbefore described with reference 5 to and as shown in
t he acconpanying drawi ngs. .A .ALr. A AU. AYs. Ahs. AFs. A s. A3. A3. Al "e. A .s. AY
. A, . A3. Ah. As% Bhe Radsifedmré\cordentidnallydnihisiesed phtrerblally by lyjectibn Aor Al

AFOAS - pysenple, e U S kRS e PN g tond Wiich are

Al AF9. Aﬁutﬁble £0F bt}r@}—mﬁﬁes of ééﬁmﬁl:s&atl&%mcﬁl\ﬁe suﬁ?bsnﬁneﬂndo\m Smd\caséd, ofal AFA2
.AF. r. A3{r.As. AYL. As. A3U. Al . AF. A . A3h

. AYL. AYL. favmplatisns\Ror swppositpsesatdisions] bmderz»\algd canMersABR®Y imeluds; fongxamplps. Al y
o R e S RRRTARECE L o i o o
V] ca] ca] ceodtsiningahe attiveoihgretivat I e adsgr] ofal§% a0 1 0%63 preferably 1% to 2%. Oral

20  formulations include such hormally employed excipients as, for example, pharmaceutical
grades of mannitol, lactose, starch, magnesium stearate, sodium saccharine, cellulose,
magnesium carbonate, and the like. These compositions take the form of solutions,
suspensions, tablets, pills, capsules, sustained release formulations or powders and contain
10% to 95% of active ingredient, preferably 25% to 70%. Where the vaccine composition

25  is lyophilised, the lyophilised material may be reconstituted prior to administration, e.g. as

a suspension. Reconstitution is preferably effected in buffer



m ;
f 132=ADMO | vgl gb] X] c] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca -
ca] ca] ca a] ca] ca] ca] ca] ca] ca] ca] cal] ca!i od{ 5?<l UNK
}vq} gb} X] Mé{sﬁfcg] CL] CL] CL] CL] CL] CL] CL] c’L‘J]a] caj ca} ca] ca] ca]ca %%‘f%‘gﬁa] cal
cal] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] cal .
ol 1 1) " ~"" O#OH##$S] $$P3UABHREEK' ' " J( b)) B¥***H+} xsnid_Z] c]] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca
] ca] cal H+V+b+dehgsuled, tablé® and pills fordral 4ahlidntates &AHipRGRT Magtehdiatd aipal ca
] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] cal caj cajca cil]%ca] ca] ca] ca] ca] ca] ca]ca] c
a] cal] ca] em¢ntefic eoatizpoRRES S fortexample, EudragitB2 Endragit “L”, cellulose acetate,
?2e? @A? AAA xsnid, Z cal c al cal cal c al gal cal cal cal cal cal ca] ca] cal ca
] ca] ca] caf %?5]%5‘]%%‘%@%%‘%%05 %ﬁfs}‘xal}DBg‘}“&ez‘}'@aﬁl‘f@s%%La]czo }DgD]sDu]DDD] E~]EEF}:$G
gGCEOHHH @JKLLMM MW vl f a\ W ] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] cay] ca] cal] ca] ca] ca] ca] ca] cal ca! MVRNNOUOOOPr PPP( Q
QOQQ RXRRR&SP Sﬂ'gggg}mmrde,s of the invention may be formulated into the vaccine as neutral or

) ca) ) Sy e FHEERR GRS B bR R R R IR R A RTAR R v vy
V11V fehaminoagbbbbtie pspiide) sdbedtoat o] with kgl sdidssdchab o call c

aJcaJca] ca

U] c”a] ca] exammiehysredileng exphospharicasidsapsiich ST EaiNe adidnsumh g aarite 28di% <g 29[ g

vghj P r . .

sgtsl} mgé%ﬁf% @%’c%ﬁigz;‘%%%ij ‘?:nékl/]t lgatireceatja(r:%qx&li]g{:oaﬁp g zrar@]y caéioc%ﬁ c(i:eé 8 zg 05%] cajc

a] caVv] cagmtga&a:} h?%ac &%ﬂﬁd\s{:{ﬁi&@&iﬁj\iﬂﬂe?ﬁidﬁﬂhpﬁﬁ%@&xﬁ%ﬁmsﬁim Bal]btun), u:rrlferric] |

VpVvVv XXXZ, a\ Vi ca] caV]ca] caV]ca ca] cal cal cal] ca] ca] ca
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and at the same sxte there may be advantages in administering the polypeptide at a
different time and to a different site from the adjuvant. The polypeptide and adjuvant may
even be delivered in the same delivery vehicle - and the polypeptide and the antigen may

be coupled and/or uncoupled and/or genetically coupled and/or uncoupled.

15 The polypeptide, polynucleotide, peptide, nucleotide, antibody of the invention and
optionally an adjuvant may be administered separately or co-administered to the host

subject as a single dose or in multiple doses.

The vaccine composition and pharmaceutical compositions of the present invention
may be administered by a number of different routes such as injection (which includes
20  parenteral, subcutaneous and intramuscular injection) intranasal, mucosal, oral, intra-

vaginal, urethral or ocular administration.

The vaccines and pharmaceutical compositions of the present invention may be
conventionally administered parenterally, by injection, for example, either subcutaneously
or intramuscula;:ly. Additional formulations which are suitable for other modes of

25  administration include suppositories and, in some cases, oral formulations. For
suppositories, traditional binders and carriers may include, for example, polyalkylene

glycols or triglycerides; such suppositories may be formed from mixtures containing the
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Construction of BACH Gene Targeting Vector

Murine BACH genomic clones are isolated from a mouse large insert PAC library
obtained from HGMP (Hinxton, UK) using the human open reading frame cDNA
sequence (SEQ ID NO: 1) as a probe using standard techniques.

15 A genomic sequence of mouse BACH GPCR is shown in SEQ ID NO: 10.

The isolated murine BACH genomic clones are then restriction mapped in the
region of the BACH gene using small oligonucleotide probes and standard techniques. The
murine genomic locus is partially sequenced to enable the design of homologous arms to
clone into the targeting vector'. The murine BACH gene is a single exon gene. A 1.15 kb

20 5’ homologous arm and an approximately 4 kb 3* homologous arm are amplified by PCR
and the fragments are cloned into the targeting vector. Each of the primers used to amplify
the arms is synthesized to contain the recognition site for a rare-cutting restriction enzyme,
positioned at the 5° end of each oligonucleotide. The incorporation of restriction sites into
the arms during PCR amplification facilitates cloning of the resultant fragments into the

25  standard targeting vector, as the vector contains mutually compatible unique sites for each
enzyme. In the case of BACH, the primers are designed as listed in the sequence table

below. The cloning enzymes used are as follows: 5’armF Xhol, 5’armR Spel, 3’armF Ascl
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analysis of the targeted locus, in isolated putative targeted clones; a mouse genotyping
primer pair (+/-F and +/-R) which allows differentiation between wild-type, heterozygote
and homozygouse mice; and lastly, a target screening primer (5’scr) which anneals

10 upstream of the beginning of the 5’ arm region, and which produces a target event specific
1.2kb amplimer when paired with a primer specific to the 5° end of the vector (DR1). This
amplimer can only be derived from template DNA from cells where 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.

mBach §' pr F GAGCTGAGGATGTAATCCTAGCACTTG
mBach 5' pr R CCTTCCTTACTARACTGTGGGGCACTC
mBach 5' scr GGGTCACCACAACTGTATGAAAGAGTC
mBach 5' arm F ARACTCGAGAGGAAAGCTGAGAATCACTGCCTTGAG
mBach 5 arm R ARAACTAGTCGATAGTCAGGGCACTGGAGCACAGAG
mBach 3' arm F TTTGGCGCGCCTGAGGGAGGTGGGCTGGGTACTTGGAC
mBach 3'arm R AAAGGCCGGCCACCACCTTCTGCTTTCTCTTACCTTC
mBach 3' prF AGGTTCGCAGACATGCTTGTAGGATAG
mBach 3' prR GGGGCACTTTGTGAARATGGCAGACTC
mBach +/-F GCTCACCGAACTACCCTCAGARAGCAC
mBach +-R CCCTTCTGCACACTAGAGCTGGAGTTG

15 Table 1. BACH Primer Sequences

The position of the homology arms is chosen to functionally disrupt the BACH
gene by deleting the seven transmembrane spanning regions. A targeting vector is
prepared where the deleted BACH sequence is replaced with non-homologous sequences
composed of an endogenous gene expression reporter (a frame independent fusion with

20  lacZ) upstream of a selection cassette composed of promoted neomycin

phosphotransferase (neo) gene in the same orientation as the BACH gene.
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It should be noted that the entire 7tm region has been removed in the knockout
allele (Figure 4). The sites for the enzyme EcoRI are included as this enzyme is used to
confirm the correct integration of the targeting construct using Southern analysis of

putative clones.

10 Once the 5’ and 3’ homology arms are cloned into the targeting vector, a large
highly pure DNA preparation is made using standard molecular biology techniques. 20 ug
of the freshly prepared endotoxin free DNA is restricted with another rare-cutting
restriction enzyme, Pmel, present at a unique site in the vector backbone between the
amplicillin resistance gene and the bacterial origin of replication. The linearized DNA is

15  then precipitated and resuspended in 100 pl of Phosphate Buffered Saline, ready for

electroporation.

Transfection and Analysis of Embryonal Stem Cells

Embryonal stem cells (Evans and Kaufman, 1981") are cultured on a neomycin
resistant embryonal fibroblast feeder layer grown in Dulbecco’s Modified Eagles medium
20  supplemented with 20% Fetal Calf Serum, 10% new-born calf serum, 2 mM glutamine,
non-essential amino acids, 100 uM 2-mercaptoethanol and 500 u/ml leukemia inhibitory
factor. Medium is changed daily and ES cells are sub-cultured every three days. 5x10° ES
cells are transfected with 20 pg of linearized plasmid by electroporation (25 pF

capacitance and 400 Volts).

25 24 hours following electroporation the transfected cells are cultured for 9 days in
medium containing 200 pug/ml neomycin. Clones are picked into 96 well plates, replicated
and expanded before being screened by PCR (using primers 5’scr and DR1, as described

above) to identify clones in which homologous recombination had occurred between the
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Generation of BACH GPCR 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
blastocysts are implanted in the uterus of a pseudopregnant F1 female. Five chimeric pups
10 are born of which one male is 100% agouti (indicating cells descendent from the targeted
clone). This male chimera is mated with female and MF1 and 129 mice, and germline

transmission is determined by the agouti coat colour and by PCR genotyping respectively.

Genotyping is carried out by PCR on lysed tail clips, using the primers +/-F and +/-

R with a third, neo specific primer (neo240F

15 GTCGTGACCCATGGCGATGCCTGCTTG). This multiplex PCR allows amplification
from the wild-type locus (if present) from primers +/-F and +/-R giving a 243 bp band.
The site for +/-F is deleted in the knockout mice, so this amplification will fail. However,
the neo240F primer will amplify a 404 bp band from the targeted locus, in combination
with the +/-R primer which anneals to a region just inside the 3’ arm. Wild-type samples

20  will exhibit a single 243 bp band, heterozygous DNA samples yield two bands at 243 bp
and 404 bp, and the homozygous samples will show only the target specific 404 bp band.

LacZ Staining

The X gal staining of dissected tissues is performed in the following manner.

Representative tissue slices are made of large organs. Whole small organs and
25  tubes are sliced open, so fixative and stain will penetrate. Tissues are rinsed thoroughly in
PBS (phosphate buffered saline) to remove blood or gut contents. Tissues are placed in
fixative (PBS containing 2% formaldehyde, 0.2% glutaraldehyde, 0.02% NP40, imM
MgCl2, Sodium deoxycholate 0.23mM) for 30-45 minutes. Following three S minute
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Mice are housed under a 12h lights-12h dark light schedule (lights-on at 6 am)
with free access to food and water. Mice (n=12), of mixed sexes, aged 3 to 4 months old,
10 are submitted to behavioural testing during the morning, between 10h and 13h to avoid

any differential circadian effect on the test results.
Example 2. Expression of Recombinant BACH Protein

Recombinant BACH is expressed and purified. Two systems are used for

expression.

15 pTOPQO-Echo Donor Based Construct

A polynucleotide having the sequence shown in SEQ ID NO: 6 is obtained from
the mouse BACH nucleic acid sequence (SEQ ID NO: 5). The SEQ ID NO: 6
polynucleotide is cloned into a pTOPO-Echo Donor vector module (Invitrogen
pUniV5/His Cat# ET001-10). Transfection of the resulting construct into a host strain and
20  induction of expression (according to the manufacturer’s instructions) yields a fusion
protein having the sequence of SEQ ID NO: 7.

The fusion polypeptide SEQ ID NO: 7 contains a C terminal V5 tag (residues 379
to 392) and His tag (residues 393 to 398) to aid detection and purification.
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15 Introduction of Construct into Cells

The expression vector is introduced to the cells by lipofection (using Fugene-6
from Roche, Cat# 1 814 433).

Both transient and stable transfection of these cells is achieved. In transient
expression the cells are transfected by lipofection using a large amount of vector which
20  results in a short-lived fast expression of the the protein. In a stable transfection, the
vector, which includes a selectable marker for neomycin resistance becomes stably
integrated into the genome of the host cell resulting in a long lived cell line with a high

expression level of BACH.

Cells expressing recombinant BACH are used for assay development, antibody

25  production, and other purposes as described.
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(Invitrogen Cat# ET400-01) , using a Cre/Lox med1ated recombination system, for high
level expression in CHO-K1 (Chinese Hamster Ovary) cells, and other mammalian cell

lines, under the control of the cmv promoter.

Example 3. Anti-BACH Antibodies

15 Monoclonal and polyclonal antibodies which react with BACH protein are

produced.

Anti-Peptide Antibodies

The peptide CRYRDLEVRL, corresponding to amino acids 165-174 of the full-
length BACH polypeptide, is synthesised. The synthethic peptide is injected into sheep to
20  raise polyclonal anti-peptide antibodies. The antibodies are purified by standard methods,
and are found to bind to BACH protein in Western blots and ELISA assays.

Injection into rabbits results in rabbit anti-peptide antibodies, which are found to
bind to BACH protein in Western blots and ELISA assays.
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I's0 109%5&Mermibrhne AR0RMsGke fduda ¥ e BacH protein and are used to inject sheep for
production of anti-BACH antibodies. These antibodies are found to react to BACH protein

in Western blots and ELISA assays. Similarly, injection of mice and rabbits results in anti-
15 BACH antibodies which react to BACH protein.

Purified Antigens

The BACH protein is produced in its native form or as a fusion by the methods
described above. BACH protein is purified using affinity chromatography, using the
appropriate purification procedure. For example, nickel agarose resins are used to purify

20  His-tagged fusion proteins. If necessary, the fusion protein is cleaved using specific
proteases to yield the native protein. Both the tagged polypeptide and the purified cleaved
product are used to raise antibodies in a variety of species including sheep, rabbits, mice

and goats. These antibodies are found to react to BACH protein.
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Lac Z expression is observed on the dorsal surface of the ganglion itself (therefore
15  not on the motor division of the ganglion), with an extension towards the opthalmic and
mandibular/maxillary divisions. No staining is observed in the opthalmic, mandibular and

maxillary nerves themselves.

Staining in the tongue, the nasal region, the conjuctiva, harderian gland, all are
consistent with the trigeminal ganglion’s inervation processes. They also favour a role for
20 BACH in pain/sensitivity of the face. Therefore, BACH mutants have modified sensitivity

of the face, sense of smell, of taste, or audition.

Examination of the expression pattern and analgesia phenotypic data of the mutant
mice show that BACH is a target for potential treatment of trigeminal neuralgia as well as
some type of migraine. Orofacial pain is a consequence of trigeminal neuralgia, in which

25  paroxysmal pain radiates over one, or two divisions of the trigeminal nerve. The opthalmic

division is rarely affected. Drug treatment is usually effective but if it fails surgical
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LacZ staining in cerebellum of the -/- mice was detected in a distinct layer of the

15  cerebellum. The cerebellum links some of the major sensory and motor areas of the CNS.
Indeed its main function is for motor learning and reflex modification. The output of the
cerebellum is almost entirely to areas of the brain that control movement. Consequently,
the rotarod tests that show the -/- mice have improved motor learning and function would
almost certainly have altered signalling in the cerebellum. This is supported by the

20  observation of discreet staining in the cerebellum. Application of PPADS, the P2
antagonists to mice resulted in aggressiveness, hyporeactivity and immobility indicating
that these receptors may be involved in age related impaired movement disorders.

Although it is believed that P2X receptors are also involved.
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Maotor co-ordination and balance are measured by performance on the rotarod. We
15  use an accelerating Rotarod (Ugo Basile, Linton instruments, Jones and Roberts 1968").

We also use the Rotarod to assess motor learning by repeating the task over several days.

Mice are placed on the Rotarod, which accelerates at a constant rate from 4 to 40
rpm in 5 in. As the Rotarod reaches higher speed, the mice often grip the Rotarod and
hang on for a full rotation (i.e. passive rotation). The time at which the mouse makes one

20  full rotation is recorded. Mice are left on the Rotarod after the first passive rotation and
allowed to perform the rest of the test until they drop from the rod. Mice are given 3 trials

on three consecutive days.

Rotarod testing reveals better performance in mutants than wild type animals in

both the outbred and inbred background (p=0.08). The outbred mutants also shown better
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10 A Perspex box is built with a horizontal plane connected to a vertical drop of 0.5m.
A black and white chequerboard pattern accentuates the vertical drop-out. A sheet of clear
Perspex is placed across the top horizontal cliff, extending over the top, thus there is the

visual appearance of a cliff, but in fact the Perspex provides a solid horizontal surface.

Each mouse is given 10 trials on the visual cliff. A trial consists of placing the
15  mouse on the centre ‘ridge’ and noting the time taken from the animal to move off the
‘ridge’ (latency) and recording the side on which the mouse stepped. The result is
considered positive when the animal chooses to walk on the chequered “safe” side and
avoids the cliff and negative result for the other way round. After 5 trials the box is turned
through 180 degrees and a further 5 trials given. This is done to eliminate the variable of

20  the position of the observer. The platform is cleaned between each animal.



| (1 10989&& ()- |' 109RY&R& ()- |1 9% 10%RIRE () -

| #10989&& () - KCCC+DDEEEE| [ NA41010&Y&108%&10&Y& | 5" 10%RIBE () -

| YS25$10%&9 'g%:% YS25$10%4& ()- | 0109RYRS&' () -

|s-21owﬁé&‘%3- 1GBHHI +J| [ 1 NA41010 $109#N& ()- 39409% $1 &GIYGB01/04935
| 394096& ()- P*$10%& ()- U $10%& ()- US1098& () - +IJKLM N) N* N+N6N| obU410

| S1096&' () - L0#10#10# | 8" 109%& ()- |11 3MELOY%E& ()- | +$10%$ag& () -
$1096$S& () - 6NONINQ QuQQ [: bU410 | | S"10%8&" ()- | 109%8& ()- 1Ys 1098& ()-
t 0,
|&18g//$§ en°.yﬁlcn,$&a w’m‘ ] GRSIEYe | _gﬁ S b
| #10%58&’ t - [ SSOTTTUQL 5 78 27 ,9%()_ 1"45\1%59/ f 10968 ()-
| * =" 1098&HE) - | Y+z#1 : 3 2% 10| | M 10% 8% & () -
L! 10%#d&/) - L' 1098 0&75+78541_?)@/$&3Q)518‘6ﬂ%
%0V oA SLR | TOWBYE () -
| FI 10%%%& ()Lable ioké%x/e‘m} %)40} }014 }L@“{’% lifftes (
|15, L0 X ‘;%ae a;c;ﬁ;c‘?l ; siflyel TOVEBTR Tilve T FUAOPAB%E () -
. e V1o TRy S ) 7 14 £ 8.659 .
3" $109/88- (—{ihi 11790, big: L&é-ﬁ—é-ébaas%ows%& ()-
| v 109 dflz ()7 [1- i P8ckRand k22 | 15 Pedp noq o @5 9.6%
&*,#10%8%‘:& () - AAAAAKES, OStﬁAMBLSO L T5 £ 10.4 %0%58:26) 10. n% 10%B& () -
| " 10968 () - 00 OL804 701894 | “Caal [ : A410L8%.|
|1 - #1096&' () - ?"]b%%ﬁg%“)”% of %ﬁ‘@g@é’}i %’ visyal g é%%f’i)- | YZ1098& () -
| 2 1096&' () - abScccRdd|[ A410L8%. | |(I100/$& (- 1°"109& ()- |1 %S10%6& 8
| ""1098& () - o% AA10L 8941, | 0$10%k#K&' () -4
| 0$10% " f & () Ith‘F‘}c /%Egé)&??‘? goq 3“““3’1%&%1&“% wards a longer

|| 9* #1098 &efidy MOAEGNE] (9%—99)!39)/ WHIQ tipe a‘ﬁa %@f&n(a)urhalﬁ’pe&éﬁ%&rm@veﬁ;) vJell onthe
5 $10%A$&e&3 t 10$10$10$ | 7109%8&' (i- | ySF1098& ()- "1 Xj kFl mo| |
| SFf 2404 CaakR itk copsiglent-pesidivegesdts( In beerozypaussngrals howevwemhmm () s

ss1006 (1 ﬁsﬁ’%’f’{ﬂﬁ%% o ORPRERShvhl R OB R oIS | ©

P215i0s i OB ) o ede 1 SMOAR Y gt
% % 227722 Y %4 09 0 -
#10%/& (§30m%1 MO(%W}%Z mfrfﬁgl@#en tasiey woudid potremoye %hev\whm;aw ing1os %

o 1ow«&ﬂ*%@‘”§ﬁdf%b°e PR D0 a0 BB APy v pbIREP I sl mic

D$1099& (spememm%‘nmsr Augisg (he-visd plifftestidisplaying eidhé&raeying behaviour

v ores gkt WA Qe did e S N O bl AT LB gt whitet

| | MBLOYC .
e%ﬂéaa&ﬁa(@l@&ﬁd /AL &e(did héFkd Jng‘/ fcantldsffe 08 etwadn

| LLOYO& (Bej
| & 109%&' ()-1 199G 10%4& ()- | |1o «&()- | 91 1098

| Y#1090& genoypey inthg igromatey epordefl gn thegaysee qr)th«v sqrugﬁq_@m ()-119

Fé‘%%”‘f%?ézae{ﬂﬂ*?ﬂ%gg%WQ%’%@M‘?% pe By

| &9* 1098& ()- NvU410 | ~"109RIR& ()- Z9% "10% $& () - 1094.094.0% |9l : 1098& () -

15 As can be seen from the above Tables 2 and 3, BACH mutants have a longer

IC

latency period in the visual cliff test when compared to wild type mice, which indicates

among other conditions a movement related disorder.

BACH mutants also demonstrate retropulsion (walking backwards). This is
accentuated when placed in the visual cliff arena believed to be due to the hallucination of
20  falling forward. This indicates that loss of functional BACH results in movement disorders

and dyskinesias.
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10 Figure 9 shows results of the paw pressure test. Using the paw pressure test BACH

mutants are seen to be less sensitive to pressure and pain than their wild-type counterparts.

Example 11. Tests for Sensitivity to External Stimuli and Pain (Analgesia Testing) in
BACH Knock-Out Mouse: Tail Flick Test

A tail flick analgesia test is performed using a Tail-Flick Analgesia Meter. This
15  equipment provides an easy to use method to determine pain sensitivity accurately and
reproducibly in rodents (D'Amour and Smith, 1941). The instrument has a shutter-
controlled lamp as a heat source. The lamp 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

20  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 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

25  reaction is recorded.
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15 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.

20 Using the formalin test BACH mutants are shown to be less sensitive to
inflammatory pain and show a reduced severity of response in the formalin test when

compared to wild type animals.
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BACH is expressed in the bladder and by measuring the frequency of micturation
and the volume of fluid released. Loss of this protein is shown to result in abnormal
bladder motility. BACH mutants have hypoactive bladder urinating less often but
releasing a larger volume and suffer urinary retention. It is likely that BACH plays a role

20  in erectile dysfunction and the control of motor fibres in the prostate.
Example 15. Identification of BACH Regulatory Elements

During evolution genes undergo sequence divergence. Sequences that affect the
function of a gene tend to be better conserved and these include not only c;oding sequences
but also promoter control element and enhancers. By identification of homologues and

25  orthologues of BACH in multiple species and comparison of the promoter regions such

control elements and enhancers are located.
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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

15 mentioned in each of the applications and patents and in any of the application cited
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, and any
manufacturer’s instructions or catalogues for any products cited or mentioned in this text,

are hereby incorporated herein by reference.

20 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 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. Indeed, various modifications

25  of'the described modes for carrying out the invention which are obvious to those skilled in

molecular biology or related fields are intended to be within the scope of the claims.
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SEQUENCE LISTING

<110>

<120>

<130>

<150>
<1l51>

<150>
<1l51>

Uus

<160> 9
<170>

<210> 1
<211>
<212>
<213>

<400> 1

ctcccaatec
ccegtgtect
ggctgeecggy
gcactcggtg
ctcegetgece
gtgccagacg
gctcatcaac
gcggeeecgce
cgtgeecgee
cctatgette
gctggeecgag
agtcttctgg
gcgcctectyg
gctggeggte
tegegtgege
ccegetggtg
tccgeaccegyg
aaggtccgcee
accctecgac
aacacacatg
tacagggtgt
cttagcaacg
ggaaatggcet
atgcagagag
gcattaaact
gccacagggg
tgttcatctc
gcttecececetg

<210> 2
<211>
<212>
<213>

<400> 2

Receptor
P2561W0

GB0027170.0
2000-11-07

60/248,4112

2000-11-14

1668
DNA
Homo sapiens

cactttggea
gactaccgac
ctcecectea
gtgagcgtgt
gttcgtctet
acgggegceca
gtggaccget
gtggcgegge
gceccgegtge
gagagcttca
gcgetggget
acgctggcege
ctggctaacc
tacgggetgce
ggggtgctga
tactacttta
gccaggacct
gtcaccaccg
teccactcete
ccattgeget
acacacaaga
cagaagagta
tctttaaact
cccaccegtyg
gctaaaagcet
cctgagaget
ctgacttctg
ctcaccactyg

1119
DNA
Homo sapiens

SegWin9%, version 1.02

cgatgttage
ctacccaccyg
acgecgctage
acatgtgtaa
cctactacgc
tcttecagat
acgccgccat
tgctcetgect
acaggcccte
gcgacgagcet
tcetgetgee
gcceccgacge
tegtcatett
tgcggagcaa
tggtgatggt
gcgecgaggg
cggccaccaa
acgccaccag
tgtecttectt
gtcecgtgece
aggtgggctg
caaagtgtgg
gtgagcacge
cagagggcag
ggttagatgg
gaagagcacc
tctaggctca
aggectaata

106

Paradigm Therapeutics Limited

caacagctce
cctgecacttg
cctetgggte
cctggeggec
actgcaccac
gaacatgtac
cgtgcacceg
gggcgtgtgg
gcgttgeege
gtggaaaggc
cctggcggeyg
cacgcagage
cctgetgtge
gctggtggeg
gectgetggee
cttecegeaac
cgggacgcgg
gceggatgece
cacacagtgt
gactcccaac
ggcacttgga
aagccagggce
agagcaccce
aagaggacga
aacagaaaat
aggtttggtg
tggatgccac
caagagttec

f1*10% % & ()-( f1,810% % & ()-||[[|]]_?vUswW f
"10% % & ()-,1"10% % & ()-,1"10% % & ()-,|"10% % & ()-,|"10% %
1"10% % & ()-,1"10% % & ()-,|"10% % &
SV [ K"}}}} 1416} mMvU4, | M 10% % & () -,

tcaaccaaca
gtggtctaca
ttcectgegeg
agcgacctge
tggccettcece
ggcagctgcea
ctgcgactge
gcgetcatce
taccgggace
aggctgctge
gtggtctact
cageggcgge
ttegtgeect
gccagegtac
ggcgecaact
accctgeacyg
gcggegeteg
gccagtcagg
cccecaggatt
gcectectegtt
cctttgggtyg
ccagggaagg
ttctcecageg
aatgcectttg
gggecattctyg
gacaaagcta
cccettteat
aaaaaaaa

, 1"10% %

Okl 0% %
| PCHGBY1/04935
gttctgttct 60
gcttggtget 120
cgctgegegt 180
tettcaccet 240
ccgacctect 300
tcttcetgat 360
gccacctgeg 420
tggtgtttge 480
tcgaggtgeg 540
cecectegtget 600
cgtecgggeeg 660
ggaagaccgt 720
acaacagcac 780
ctgccegega 840
gecgtgetgga 900
gcctgggeac 960
cgcaatccga 1020
ggctgectceg 1080
ccgecctetg 1140
ctgggaggcet 1200
gcaattccag 1260
cagtgctgcet 1320
gtgggaagtg 1380
ggtgggcagg 1440
gatctaaacc 1500
ctgagatgcece 1560
ttcggectag 1620
1668
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10% %

atgttagcca
acccaccgec
gcgctagece
atgtgtaacc
tactacgcac
ttccagatga
gccgecateg
ctctgeetgg
aggccctege
gacgagctgt
ctgctgecccce
cccgacgccea
gtcatcttec
cggagcaagc
gtgatggtgce
gccgagggcet
gccaccaacg
gccaccaggce
tcttecttca

<210> 3

<211> 372
<212> PRT
<213>

<400> 3
Met Leu
1

Asp

Tyr Arg

Ala Ala

35

Leu

Ala
50

Arg Leu

Ala
€5

Ala Ser

Tyr Tyr Ala

Thr Gly Ala

Met Ile

115

Leu

Leu Arg His

130

Val
145

Trp

Arg Pro

Ala

Ser

"10% % & () -
"10%%&' ()-

”%{W}E b

acagctccte
tgcacttggt
tctgggtctt
tggcggccag
tgcaccactg
acatgtacgg
tgcacceget
gcgtgtggge
gttgccgeta
ggaaaggcag
tggcggeggt
cgcagagcca
tgctgtgett
tggtggcgge
tgctggeegyg
tccgcaacac
ggacgcggge
cggatgeccge
cacagtgtcce

Homo sapiens

Ala Asn Ser Ser

5

Pro Thr Hi

20

Gly Leu Pr

Arg Val Hi

Asp Leu

70
His
85

Leu

Ile
100

Phe Gl

Asn Val As

Leu

Arg

Leu Ile

" 10% % ,
" 10% % & ()-

Leu

His

Arg

Leu

| " 10% % & ()-6}A}L}V\}[}\}g}|-vU4,I"lO%%

1" 10% % & () -
|"10%%&' ()-

aaccaacagt
ggtctacage
cctgcgegeg
cgacctgetce
gccettcecece
cagctgcatc
gcgactgege
gctcatcetyg
ccgggaccte
gctgetgece
ggtctactcg
gcggcggegg
cgtgcecectac
cagcgtgect
cgccaactge
cctgegegge
ggcgctegeg
cagtcagggg
ccaggattcc

Ser Thr

Leu

s Arg

Asn
40

o Leu

s Ser Val

55

Phe Thr

Trp Pro

n Met Asn

p Arg Tyr

120

Pro
135

Arg

Val Phe

150

Arg Cys

165

Arg Tyr Arg

Asn

His

25

Ala

Val

Leu

Phe

Met

105

Ala

Val

Ala

Asp

107

tectgttctec
ttggtgctgy
ctgcgegtge
ttcaccctet
gacctcctgt
ttcctgatge
cacctgegge
gtgtttgecyg
gaggtgcgee
ctcgtgctge
tcgggecgag
aagaccgtge
aacagcacgce
gccegegate
gtgctggace
ctgggcactce
caatccgaaa
ctgctecgac
gccctetga

Ser Ser

10

Leu Val

Leu RAla

Sexr Val

Leu
75

Ser

Pro
380

Asp

Tyr Gly

Ala Ile

Ala Arg

Val Pro

155
Leu Glu
170

"10%%&'()
| "10% % & % %
1" 10% % & () - }}}}}}}En?\l vkﬁ%?%%%*

cgtgtcctga
ctgcecggget
actcggtggt
cgctgcceegt
gccagacgac
tcatcaacgt
ggececcegegt
tgcecegecege
tatgcttcga
tggccgaggce
tcttetggac

gcetectget:

tggcggtcta
gcgtgcgegg
cgctggtgta
cgcaccggge
ggtccgeegt
cctecegacte

Val Leu

Val Tyr

30
Leu Trp
45
Tyr Met
60

Pro Val

Leu Leu
Ser

Cys

His
125

Val

Leu Leu

140

Ala Ala

Val Arg

Pro

Ser

Val

Cys

Arg

Cys

Ile

110

Pro

Cys

Arg

Leu

| "10% %

ctaccgacct
cccectecaac
gagcgtgtac
tegtetetece
gggegccatce
ggaccgctac
ggcgeggcetg
ccgegtgeac
gagcttcage
gctgggette
gctggegege
ggctaacctc
cgggctgetg
ggtgctgatg
ctactttage
caggaccteg
caccaccgac
ccactctctg

Cys Pro

15

Leu Val

Phe Leu
Leu

Asn

Ser
80

Leu

Gln
85

Thr

Phe Leu

Leu Arg

Leu Gly

Val His

160
Cys Phe
175

60
120
180
240
300
360
420
480
540
600
660
720
780
B840
200
960
1020
1080
1119
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15

20

25

30

35

40

45

50

55

Glu Ser

Ala
195

Leu Leu

Ser
210

Tyr

Gln
225

Ser Gln

Val Ile Phe

Tyr Gly

Val
275

Asp Arg

Asn Cys Val

290

Arg Asn Thr

305
Ala

Thr Asn

Val Thr Thr

Ser
355

Arg Pro

Ser Ala

370

Asp

<210> 4

<211> 146
<212>
<213> Mus
<400> 4

atggatggtg
tggtcagecea
tcccactceca
agtcatctgc
acagagtctg
ttgttececta
tcttecagececa
acacatcgtt
gctetggete
atgtgcaacc
tactatgcac
ttccagatga
gcggceecatceg
ctctgectgg

Phe

Ser

Leu

Ser
180

Asp
Glu Ala
Gly Arg

Arg Arg

Glu

Leu

Val

Arg

Leu Trp

Phe
200

Gly

Phe
215

Trp

Lys Thr

230

Leu
245

Leu

Leu
260

Arg
Arg Gly
Leu

Asp

Leu Arg

Cys

Ser

Val

Pro

Gly

Phe Val

Lys Leu

Lys

185

Leu

Thr

Val

Pro

Val

108

Gly Arg

Leu Pro
Ala

Leu

Leu
235

Arg

Tyr Asn

250

Ala Ala

265

Met
280

Leu

Leu Val

285

Leu Gly

310

Thr
325

Gly

Asp Ala

340

Asp Ser

Leu

7

DNA

musculus

aaagatggcc
agtgtttagg
ggtctccact
ccctgaggtce
tattgecace
cgatgcctca
acacgacttc
tgcatatggt
tctgggtett
tggcagcecag
agcaccactg
acatgtacgg
tgcacecgcet

gegtgtggge

Arg

Thr

His

Ala Ala

Arg Pro

Val

Tyr

Thx

Leu

Asp

Met Val

Tyr Phe

His
315

Pro

Ala
330

Gln

Ala Ala

345

Leu
360

Serx

tgaagagcct
ctacggttct
gctgaagaag
acagcccacyg
aggctaccac
gactaattte
taccaacagce
ggtctacage
cctgcgtgta
cgacttgcte
gcctttteca
cagctgtetce
gagactgcge
tctcatcetg

Ser

Ser Phe

ttgaggccaa
gtttctcata
ttgcagcacce
tgcccatgte
cctggaggtg
tetteccace
tetgtgetcee
ctggtattgg
ctgcgcgtac
ttcaccectgt
ggcttcectgt
tttetgatge
cacctacgge
ctgttecgetg

|-vU4,1"10% % & ()-5W | k", 1"10% % & () -, |
-, 1"10% % & () - <~G-R~] ~h~s~w~_2vU4, | " 10%

Leu Leu

190

Ala
205

Leu Ala

Arg Pro

220

Leu Leu Ala

Ser Thr Leu

Ser Val Pro

270

Leu
285

Leu

Ser
300

Ala Glu

Arg Ala Arg

Ser Glu

Ser Gln

350
Thr Gln
365

Cys

gaaaggacte
gctttacttt
aagggcttee
ttgcttctge
aaagtcatgc
tggacatgat
agtgccetga
cgactggtct
actcagtggt
cacttccect
gccagacgtce
tcatcaacgt
ggccecgtgt
tgcecgecege

Pro

Asp

Ala

Arg

Gly

Leu Val

Val Val

Ala Thr

Leu
240

Asn

Ala
255

Val

Ala Arg

Gly Ala

Gly Phe

Thr Ser

320
Ser Ala
335

Leu Leu

Pro Gln

aagaggccag
tggctigect
agccttggee
ttgcetgggg
tctgaccttg
gtttgccaat
ctatcgagat
cccteteaac
gagcgtgtac
gecgectetee
gggcgeecate
ggaccgctat
ggcacggcegy
ccgegtgceac

r bt

60

120
180
240
300
360
420
480
540
600
660
720
780
840
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agcccgtece
gatgaactgt
ctgctgeecce
ccecgacgcea
atcatcttce
cgggccaact
ataatggtge
gecgaggygtt
gctaccaatg

gggcaggatg
aactgctcec

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

5
488

Mus

<400>
Met Asp
1

5

Phe
35

His Ser

Lys Lys Leu

50
Leu Ser
65

Arg

Thr Glu Ser

Ala Leu Thr

His Leu Asp

115
Ser Ser
130

Asn

His Met Val

145

Ala Leu Ala

Leu
1935

Leu Ser

Phe Pro

210

PRT

Gly

Gly

()-

actgcacgta
ggaagggcag
tggcggctgt
ctcagagcea
tgctgtgett
tggtgaagaa
tgctggecgg
tccgtaacac
gggctgeagg
ccacaagtca
aggattcggce

musculus

Glu Arg Trp

5

Gln
20

Trp

Thr Phe Gl

Gln His

Gln Pro

70
vVal Leu
85
Leu Leu
100

Met Met

Val

Leu

Val Tyr

1"10% % & () -
nN. vU4, | " 10% % & ()

L0 )0 |
||@6|"1096(%)&j()

Ser

Gln

Thr

Pro

Phe

Phe

Gln

Ser

caagaacate
gctgcectgeceg
cgtctattcg
acggcgacgg
cgtgccctat
cagtattcag
cgccaactge
ccttegeaac
cgtgctcacce
ggttctactce
tctctga

Pro Glu

Ala Lys

Glu

Cys

1" 10% % & () -

| "10% % & () -
110% % & ()

| 710% % & () - ~~~1 - VU4, |

109

actgtgegee
ctectgetge
tctggcagag
aagaccgtgce
aactccacge
gaccgcgate
gtgctggatc
ctgggegece
gaactaccct
cagcctgceea

Pro Leu

10

Leu Gly

25

Pro
40

y Leu

Gly Leu

55

Cys Pfo

Pro Gly

Pro Thr

Ala Asn

120
Cys Pro
135

Leu Val

150

Leu Trp

165

Tyr Met

180

Pro Leu

Phe Leu

Val

Cys

Arg

Cys

Phe Leu

Leu

Asn

Ser
200

Leu

Gln
215

Thr

Ser

Pro

Cys

Tyr

Met

105

Ser

Asp

Leu

Arg

Ala

185

Tyr

Ser

His Ser

Ala

Leu

Ala
75

Leu

His Pro

80

Pro Gln

Ser Ala

Tyr Arg

Ala Thr

155

Val
170

Ley

Ala” Ser

Tyr Ala

Gly Ala

tgtgettcega
tggcegagat
tcttetggac
gcctectget
tggctgtata
aggtgcgegg
cactggttta
cgctgaatac
cagaaagcac
ctctgggtac

Arg Pro

Tyr Gly

30

Ser
45

Arg

Ala
60

Ser

Ser Ala

Gly Gly
Thr

Asn

Thr
125

Asn

Asp Thr

140

Gly Leu

Arg Val

Asp Leu

Arg

Ser

Pro

His

Cys

Glu

Phe

110

Thr

His

Pro

His

Leu

,|"10%%
"10%%&' ()-

n 10% %

gagcttcagce
actaggcttt
actggcgagg
ggccaatCtC
tgggttgcta
ggtgctgatg
ctacttcagt
caggcctttg
ccaaaacact
acecceccggac

Lys
15

Asp

Val Ser

Leu Leu

Leu Pro

Leu Gly

80
Ser His
95

Ser Ser

Ser Thr

Arg Leu

Leu Asn

160
Ser Val
175

Phe Thr

190

His
205

Gln

Ile Phe

220

His

Gln

Trp Pro

Met Asn

| "10% %

"10 (ép&%é%%)ﬂ}  10% %

800

960

1020
1080
1140
1200
1260
1320
1380
1440
1467
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110

Met Tyr Gly Ser Cys Leu Phe Leu Met Leu Ile Asn val Asp Arg Tyr

225 230 235 240
5 Ala Ala Ile Val His Pro Leu Arg Leu Arg His Leu Arg Arg Pro Arg
245 250 255
val Ala Arg Arg Leu Cys Leu Gly val Trp Ala Leu Ile Leu Leu Phe
260 265 270
10
Ala Val Pro Ala Ala Arg Val His Ser Pro Ser His Cys Thr Tyr Lys
275 280 285
Asn Ile Thr Val Arg Leu Cys Phe Glu Ser Phe Ser Asp Glu Leu Trp
15 290 295 300
Lys Gly Arg Leu Leu Pro Leu Leu Leu Leu Ala Glu Tle Leu Gly Phe
305 310 315 320
20 Leu Leu Pro Leu Ala Ala Val Val Tyr Ser Ser Gly Arg Val Phe Trp
325 330 335
Thr Leu Ala Arg Pro Asp Ala Thr Gin Ser Gln Arg Arg Arg Lys Thr
340 345 350
25
val Arg Leu Leu Leu Ala Asn Leu Ile Ile Phe Leu Leu Cys Phe Val
355 360 365
Pro Tyr Asn Ser Thr Leu Ala Val Tyr Gly Leu Leu Arg Ala Asn Leu
30 370 375 380
val Lys Asn Ser Tle Gln Asp Arg Asp Gln Val Arg Gly val Leu Met
385 390 395 400
35 1Ile Met Val Leu Leu Ala Gly Ala Asn Cys Val Leu Asp Pro Leu Val
405 410 415
Tyx Tyr Phe Ser Ala Glu Gly Phe Arg Asn Thr Leu Arg Asn Leu Gly
420 425 430
40
Ala Pro Leu Asn Thr Arg Pro Leu Ala Thr Asn Gly Ala Ala Gly Val
435 440 445
Leu Thr Glu Leu Pro Ser Glu Ser Thr Gln Asn Thr Gly Gln Asp Ala
45 450 455 460

Thr Ser Gln val Leu Leu Gln Pro Ala Thr Leu Gly Thr Pro Pro AsSp
465 470 475 480

50 Asn Cys Ser Gln Asp Ser ala Leu
: 485

<210> <)
<211> 1197
§5 <212> DNA
<213> Mus musculus

<400> 6
atgttagcca acagctcctc aaccaacagt tctgttctec cgtgtecctga ctaccgaccet 60
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acccaccgcec
gcgctagece
atgtgtaacc
tactacgecac
ttccagatga
gcegecatceg
ctectgectgg
aggccctege
gacgagctgt
ctgctgecece
ccegacgeca
gtcatcttee
cggagcaage
gtgatggtgc
gccgaggget
gccaccaacy
gccaccagge
tctteettcea
cctatcecta

<210> 7

<211> 398
<212> PRT
<213> Mus

<220>
<221>
<222>
<223>

BIN

<220>
<221>
<222>
<223>

BIN
His

<400> 7
Met Leu Ala
1
Asp

Tyr Arg

Ala
35

Leu Ala

Ala
50

Arg Leu

Ala
65

Ala Ser

Tyr Tyr Ala

Thr Gly Ala

Met Leu

115

378~
C terminal V5 tag

393-

Ile Asn

() -

" ?2vU4, 1 "10% % ,

| "10% % & () -5V | k" %
| *10% % & () -,
|"10%%&'()-

1"10% % & () -

tgcacttggt
tctgggtett
tggcggcecag
tgcaccactg
acatgtacgg
tgcacccget
gegtgtggge
gttgccgcta
ggaaaggcag
tggcggeggt
cgcagagceea
tgectgtgcett
tggtggcgge
tgctggecgyg
tcecgecaacac
ggacgcggge
cggatgcecgce
cacagtgtcc
acectctecet

musculus

DING
392

DING
398
tag

Asn Serxr

Pro Thr

20

Gly Leu

Arg Val

Asp Leu

Ser

His

Pro

His

Leu

ggtctacagc
cctgegegeg
cgacctgecte
gecettceee
cagctgcatc
gcgactgege
gctcatcctg
ccgggaccte
gctgetgece
ggtctactcg
gcggeggegy
cgtgeectac
cagcgtgect
cgccaactge
cctgegegge
ggcgetegeg
cagtcagggg
ccaggattcec
cggtctegat

Ser Thr

Leu

Arg

Asn
40

Leu

Ser Val

55

Phe Thr

70

His
85

Leu

Ile
100

Phe

Val

His

Gln

Asp

Trp Pro

Met Asn

Arg Tyr

120

Asn

"10%
111

ttggtgctgg
ctgcgegtge
ttcacecctcet
gacctcctgt
ttectgatge
cacctgegge
gtgtttgecg
gaggtgcegcee
ctegtgetge
tcgggcegag
aagaccgtge
aacagcacge
geeccgegate
gtgctggacc
ctgggcactc
caatccgaaa
ctgcteegac
gccctaaggg
tctageccatce

Ser Ser

10

His Leu Val

25

Ala Leu Ala

Val Ser Val

Leu
75

Leu Ser

Phe Pro

S0

Asp

Met
105

Tyr Gly

Ala Ala Ile

1"10% % & ()-,|"10% %

| "10% % & ()-,1"10% %

| "10% % & () -.J1"10% %

0% & OreBoriisss
ctgccggget ccecctceaac 120
actecggtoggt gagegtgtac 180
cgctgeeegt tegtctctee 240
gccagacgac gggcgccatce 300
tcatcaacgt ggaccgctac 360
ggeccegegt ggegeggetg 420
tgcecgeege cecgegtgeac 480
tatgcttcga gagcttceage 540
tggccgagge gctgggette 600
tettctggac gctggegege 660
gcctectget ggetaacctce 720
tggcggtcta cgggctgcetg 780
gcgtgegegyg ggtgctgatg 840
cgctggtgta ctactttage 900
cgcaccgggc caggaccteg 960
ggtccgeegt caccaccgac 1020
cctececgactec ccactctctg 1080
caattcggga gctcggtaag 1140
atcaccatca ccattga 1197
Val Leu Pro Cys Pro
15
Val Tyr Ser Leu Val
30

Leu Trxrp Val Phe Leu

45
Tyr Met Cys Asn Leu
60
Pro Val Arg Leu Ser

80
Leu Leu Cys Gln Thr
95
Ser Cys Ile Phe Leu
110

Val His Pro Leu Arg

125
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112

Leu Arg His Leu Arg Brg Pro Arg Val Ala Arg Leu Leu Cys Leu Gly
130 135 140

§  val Trp Ala Leu Ile leu val Phe Ala Val Pro Ala Ala Arg Val His
145 150 155 160

Brg Pro Ser Arg cys Arg Tyr Arg Asp lLeu Glu Val Arg Leu Cys Phe

165 170 175
10
Glu Ser Phe Ser Asp Glu Leu Trp Lys Gly Arg Leu Leu Pro Leu Val
180 185 190
Leu Leu Ala Glu ala Leu Gly Phe Leu Leu Pro Leu Ala Ala vVal Val
15 195 200 205
Tyr Ser Ser Gly Brg Val Phe Trp Thr Leu Ala Arg Pro Asp Ala Thr
210 215 220
70 Gln Ser Gln Arg Arg Arg Lys Thr Val Arg Leu Leu Leu Ala Asn Leu
225 230 235 240
val Ile Phe Leu Leu Cys Phe Val Pro Tyr Asn Ser Thr Leu Ala Val
245 250 255
25
Tyr Gly Leu Leu Arg Ser Lys Leu Val Ala Ala Ser Val Pro Ala Axg
260 265 270
Asp Arg Val Arg Gly Val Leu Met Val Met Val Leu Leu Ala Gly Ala
30 275 280 285
asn Cys Val Leu Asp Pro Leu val Tyr Tyr Phe Ser Ala Glu Gly FPhe
290 295 300
35 Arg Asn Thr Leu Arg Gly Leu Gly Thr Pro His Arg Ala Arg Thr Sexr
305 310 315 320
Ala Thr Asn Gly Thr Arg Ala Ala Leu Ala Gln Ser Glu Arg Ser Ala
325 330 335
40
val Thr Thr Asp Ala Thr Arg Pro Asp Ala Ala Ser Gln Gly Leu Leu
340 345 350
Arg Pro Ser Asp Ser His Ser Leu Ser Ser Phe Thr Gln Cys Pxo Gln
45 355 360 365
asp Ser Ala Leu Arg Ala lle Arg Glu Leu Gly Lys Pro Ile Pro Asn
370 375 380
50 pPro Leu Leu Gly Leu Asp Ser Ser His His His His His His
' 385 390 395
<210> 8

<211> 1241
55 <212> DNA
<213> Mus musculus

<220>
<221> MISC_SIGNAL
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<222> 1-5
<223> Kozak consensus signal
<400> 8
S agacgatgtt agccaacagc tcctcaacca acagttctgt tcteccegtgt cctgactace 60
gacctaccca ccgcctgcac ttggtggtcot acagettggt gectggetgee gggcetececcece 120
tcaacgcget agecctcetgg gtettectge gegegetgeg cgtgcactcecyg gtggtgageg 180
tgtacatgtg taacctggcg gccagcgacce tgctcecttcac cctectegetg cecgttegte 240
tctectacta cgcactgcac cactggecect tcceccgacet cctgtgccag acgacgggcy 300
10 ccatcttcca gatgaacatg tacggcagct gecatcttcct gatgctcatc aacgtggace 360
gctacgecge catcgtgcac cecgetgecgac tgcgeccacct geggeggecce 'cgegtggege 420
ggctgetctg cctgggegtg tgggegetca tcectggtgtt tgccgtgece gececgeccgeg 480
tgcacaggec ctcgegttge cgctaccggg acctcgaggt gegectatge ttcgagaget 540
tcagcgacga gctgtggaaa ggcaggctgce tgcccctegt gectgectggec gaggegetgg 600
15 gctteetget gececctggeg geggtggtet actegteggg cegagtette tggacgetgg 660
: cgcgcceccga cgccacgcag ageccagegge ggcggaagac cgtgegecte ctgetggeta 720
acctcgtcat cttectgetg tgcttegtge cctacaacag cacgetggeg gtcectacggge 780
tgctgcggag caagctggtg gcggeccageg tgcctgeccg cgatcegegtg cgcggggtge 840
tgatggtgat ggtgctgctg gecggegeca actgegtget ggacecgetg gtgtactact 200
20 ttagcgecega gggcttecge aacaccectge geggectggg cactecgeac cgggecagga 960
cctecggecac caacgggacg cgggeggcge tcgegcaatc cgaaaggtce gecgtcacea 1020
ccgacgccac caggccggat geccgceccagte aggggctget ccgaccctce gactceccact 1080
ctectgtette cttcacacag tgtccccagg attccgecet cgaattctge agatatccag 1140
cacagtggcg gccgctcegag tctagaggge ccttcgaaca aaaactcatc tcagaagagg 1200
25 atctgaatat gcataccggt catcatcacc atcaccattg a 1241
<210> 9
<211> 411
<212> PRT
30 <213> Mus musculus
<220>
<221> BINDING
<222> 391-400
35  <223> C terminal Myc tag
<220>
<221> BINDING
<222> 406-411
40 <223> His tag
<400> 9
Met Leu Ala Asn Ser Ser Ser Thr Asn Ser Ser Val Leu Pro Cys Pro
1 5 10 15
45
Asp Tyr Arg Pro Thr His Arg Leu His Leu Val Val Tyr Ser Leu Val
20 25 30
Leu Ala Al=z Gly Leu Pro Leu Asn Ala Leu Ala Leu Trp Val Phe Leu
50 35 40 45
Arg Ala Leuz Arg Val His Ser Val Val Ser Val Tyr Met Cys Asn Leu
50 55 60
55 Ala Ala Ser Asp Leu Leu Phe Thr Leu Ser Leu Pro Val Arg Leu Ser
65 70 75 80
Tyr Tyr Alae Leu His His Trp Pro Phe Pro Asp Leu Leu Cys Gln Thr
85 S0 95
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Thr Gly Ala Ile Phe Gln Met Asn Met Tyr Gly Ser Cys Ile Phe Leu

100 105 110
5  Met Leu Ile Asn Val ASp Arg Tyr Ala Ala Ile val His Pro Leu Arg
115 120 125
Leu Arg His Leu Arg Arg Pro Arg Val Ala Arg Leu Leu Cys Leu Gly
130 135 140
10
val Trp Ala Leu Tle Leu Val Fhe Ala Val Pro ARla Ala Arg Val His
145 150 155 160
Arg Pro Ser Arg Cys BArg Tyr Arg Asp Leu Glu Val Arg Leu Cys Phe
15 165 170 175
Glu Ser Phe Ser Asp Glu Leu Trp Lys Gly Arg Leu Leu Pro Leu Val
180 185 130
20 Leu Leu Ala Glu Ala Leu Gly Phe Leu Leu Pro Leu Ala Ala Val Val
195 200 205
Tyr Ser Ser Gly Arg val Phe Trp Thr Leu Ala Arg Pro Asp Ala Thr
210 215 220
25
Gln Ser Gln Arg Arg Arg Lys Thr val Arg Leu Leu Leu Ala Asn Leu
225 230 235 240
val Ile Phe Leu Leu Cys Phe Val Pro Tyr Asn Ser Thr Leu Ala Val
30 245 250 255
Tyr Gly Leu L,eu Arg Ser Lys f,eu Val Ala Ala ger Val Pro Ala Axrg
260 265 270
35 Asp Arg val Arg Gly val Leu Met Val Met val Leu Leu Ala Gly Ala
275 280 285
Asn Cys Val Leu Asp Pro Leu val Tyr Tyr Phe Ser Ala Glu Gly Phe
290 295 300
40
Arg Asn Thr Leu Arg Gly Leu Gly Thr Pro His Arg Ala Arg Thr Ser
305 310 3158 320
2la Thr Asn Gly Thr Arg Ala Ala Leu Ala Gln Ser Glu Arg Ser Ala
45 325 330 335

val Thr Thr Asp Ala Thr Arg Pro AsSp Ala Ala Ser Gln Gly Leu Leu
340 345 350

50 Arg Pro Ser Asp Ser His Ser Leu Ser ger Phe Thr Gln Cys Pro Gln
355 . 360 - 365

Asp Ser Ala Leu Glu Phe Cys Arg Tyr Pro Ala Gln Trp Arg Pro Leu
370 375 380
55
Glu Ser Arg Gly Pro Phe Glu Gln Lys Leu Tle Ser Glu Glu Asp Leu
385 390 395 400

Asn Met His Thr Gly His His His His His His
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MOoOUSE BACH GENOMIC SEQUENCE (SEQ ID NO: 10)

The genomic sequence of mouse BACH is shown below (SEQ ID NO: 10); this
cotresponds to the entire genomic contig used to prepare BACH knockout mice. Regions

corresponding to the primers are annotated.

5 Where the term “a mouse BACH genomic sequence” is used in this document, it

should be understood as a reference to this sequence.

Sequence Range: 1 to 8482

10 10 20 30 40 50 60 70 80
GAATTCTACCTGCGCTAAACACRATTCTTGGTCCTCCTGCCTCAGCTTCCARATGCTAGAT TGCAGAGGTGCACCATCAC
CTTAAGATGGACGCGATTTGTGTTAAGARCCAGGAGGACGGAGTCGAAGGTTTACGATCTAACGTCTCCACGTGGTAGTG

90 100 110 120 130 140 150 160
15 ATAGGAACGTACTTAGGGTTTATAAGGCTCTGGGTTCCACCCCTTACCAGCACTGAAAAAARATTTACACATTACAATAT
TATCCTTGCATGAATCCCAAATATTCCGAGACCCAAGGTGGGGAATGGTCGTGACTTTTTTTTAAATGTGTAATGTTATA

170 180 190 200 210 220 230 240
GAGTGGATGAGTGGAAGGATGGATGGAAGGAAGAGTGGGT CTTGGARACAGGCTGCTARGGGAAATAAGGCAGACATTGG
20 CTCACCTACTCACCTTCCTACCTACCTTCCTTCTCACCCAGAACCTTTGTCCGACGATTCCCTTITATTCCGTCTGTAACC

250 260 270 280 290 300 310 320
ATAAACACTACCACTCCGTCACTCTGAGGCATCTAGAATAGACATCAGAGACGGAARAGTAGAAAAGAGGTTACCAGAGGC
TATTTGTGATGGTGAGGCAGTGAGACTCCGTAGATCTTATCTGTAGT CTCTGCCTTTCATCTTTTCTCCAATGGTCTCCG

25
330 340 350 360 370 380 390 400
TGGGCAAGGGGTGCCACGGGCAGTAGTGCTTCATGAGTATAGCACTGTTTGACATAATGAAAAAAT TCTGT TTCTGGACA
ACCCCTTCCCCACGGTGCCCGTCATCACGARGTACTCATATCGTGACARACTGTATTACTTTTTTARGACARAGACCTGT
30 410 420 430 440 450 460 470 480

CGACTTGTGGTAAGAATTATGTATTAATGACATGGAGTTATTAGACTCTTTTAAAARTTATATAAGGGGCTAGAGGGATG
GCTGAACACCATTCTTAATACATAATTACTGTACCTCAATAATCTGAGARAATTTTTAATATATTCCCCGATCTCCCTAC

430 500 510 520 530 540 550 560
35 GCTCAGCAGCTAAGAGCACTCACTGCTCT TCCAGAGAACACAGGTTTTCCCCAGCCTCTGTGTCCAGTGTGTCAGTAACT
CGAGTCGTCGATTCTCGTGAGTGACGAGARGGTCTCTTGTGTCCARAAGGGGTCGGAGACACAGGTCACACAGTCATTGA

570 580 590 600 610 620 630 640
CCAGCTCCAGGGCTCCTGGATTCTGGCCTCAGACACTGTACTCATGCCCARACCCACACACAGATTCACARATATACATA
40 GGTCGAGGTCCCGAGGACCTARGARCCGGAGTCTGTGACATGAGTACGGGTTTGGGTGTGTGTCTAAGTGTTTATATGTAT

650 660 670 680 690 700 710 720
ATGAAAACAATTAATAATGARAGTCCGGGARAAGCTGGGTGCACACCTTTAGTCCTAGCACTTATGGTGCAATAGGCAGG
TACTTTTGTTAATTATTACTTTCAGGCCCTTTTCGACCCACGTGTGGAAATCAGGAT CGTGAATACCACGTTATCCGTCC

45
730 740 750 760 770 780 790 800
AAGGATATCTTTGAGTTTGAAGACCCAGCCTTGGTTCATACTCAGTTCCAGACCAGATTGGACTACTCTGAGAGATCTGT
TTCCTATAGAAACTCAAACTTCTGGGTCGGAACCAAGTATGAGTCAAGGTCTGGTCTARCCTGATGAGACTCTCTAGACA
50 810 820 830 840 850 860 870 880

TTCAAGGATAGCAGATCTACACAGAGAAACACTGTACTGAAAACACCAAACAAGCAARACAACRACAGCAACAACAACAA
AAGTTCCTATCGTCTAGATGTGTCTCTTTGTGACATGACTTTTGTGGTTTGTTCGTTTTGTTGTTGTCGTTGTTGTTGTT
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Y/ $1096& () -m 5WBsy" $Y/ $10%8& ()-m Y/ $10%8& ()-m Y/ $10%6&' (

BALWO g_) 35VBsy" $Y/ $1098&' ()-m Y/ $1098& ()-m Y/ $1098& () - m Y/ $100/$&' ()-m
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Y/ $1096& ()-m Y/ $1098& ()-m Y/ $1098& ()-m mv 35Y/ $1098&' ()-m Y/ $10%8& ()-m
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CAACAAAAGAGATAGATCAGAGTTAAGAGCACTTGTTGCTCTTGCAGGGGATCTGGGTTCAGTTGCTAGCACCCACGTGG
GTTGTTTTCTCTATCTAGTCTCAATTCTCGTGAACAACGAGAACGTCCCCTAGACCCAAGTCAACGATCGTGGGTGCACC

5 970 9280 990 1000 1010 1020 1030 1040
CTGCTCTCATGCTCTGTGATTCCAGTTTCAAGTCTTTTGATGCCCTCTTCTGGCTTCCAAAGGCACCAGGTACACACATG
GACGAGAGTACGAGACACTAAGGTCAARGTTCAGAAAACTACGGGAGAAGACCGAAGGTTTCCGTGGTCCATGTGTGTAC

1050 1060 1070 1080 1090 1100 1110 1120
10 ATGCATATCCATACATTCATGCARAATACTCATAAACATAAAATTARARAGACTAGGTATTTTAAAACRAAATATCTCTT
TACGTATAGGTATGTAAGTACGTTTTATGAGTATTTGTATTTTAATTTTTCTGATCCATAARAT TTTGTTTTATAGAGAA

1130 1140 1150 1160 - 1170 1180 1190 1200
AAAATTAARATRAGTAAAAATGATGTTAGAGATTATGGAGACACCTGCATCTCCGCATCCCCAGCTGAGACAAAGAGATC
15 TTTTAATTTTATTCATTTTTACTACAATCTCTAATACCT CTGTGGACGTAGAGGCGTAGGGGTCGACTCTGTTTCTCTAG

1210 1220 1230 1240 1250 1260 1270 1280
ACAGCAACTCTGGAARTTGGACCAGTTAGCCTGGGCAGCATGGTTAGATTGTGTCTCTAGAAGAAAAAAGTARARTAARA
TGTCGTTGAGACCTTTAACCTGGTCAATCGGACCCGTCGTACCAATCTAACACAGAGATCTTCTTTTTTCATTTTATTTT

20
>5'prF
|
1290 1300 1310 1320 1330 1340 1350 1360
TTTAAARAGTAARGACAGAGCTGAGGATGTARTCCTAGCACTTGGGAGATTTGGGGCAGGAGGCTCAGGAGT TCAAGGCC
25 ARATTTTTCATTTCTGTCTCGACTCCTACATTAGGATCGTGAACCCTCTAARACCCCGTCCTCCGAGTCCTCARGTTCCGE

1370 1380 1390 1400 1410 1420 1430 1440
AACCTCAACTACATAGCAAGTTTTATACCAACCTAGGTCATATGAGACTATGTCTAARRAARAGGGCARAGGCTAAGTTA

30 TTGGAGTTGATGTATCGTTCARAATATGGTTGGATCCAGTATACTCTGATACAGATTTTTTTTCCCGTTTCCGATTCAAT
1450 1460 1470 1480 1490 1500 1510 1520
TATTCACTCTAACAGATATACAAATTGTGCGTGCGCGTGAGGCGGGGCTAGAGAGGTGGCCCCTTCATGGCTTCCTGCAT
ATAAGTGAGATTGTCTATATGTTTAACACGCACGCGCACTCCGCCCCGATCTCTCCACCGGGGAAGTACCGAAGGACGTA

35 1530 1540 1550 1560 1570 1580 1590 1600
GCTGTGGGTTGTCTACCTCT TAGTTGTTCTCGGATGCCAACTGATTTCTCATAARTGAGTGCCCCACAGTTTAGTAAGGAA
CGACACCCAACAGATGGAGRATCAACAAGAGCCTACGGTTGACTAAAGAGTATTACTCACCGGGTGTCAAATCATTCCTT

<5'prR
40 I
I 1610 1620 1630 1640 1650 1660 1670 1680
GGTTTACAGGAGACACTGGGAGAAGCCCTGCCAAGGCAGTGGTTCTCAACCTGTGGGTCGAGACCCCCGTTGCATCTCAG
CCAAATGTCCTCTGTGACCCTCTTCGGGACGGTTCCGTCACCAAGAGTTGGACACCCAGCTCTGGGGGCARCGTAGAGTC

45 1690 1700 1710 1720 1730 1740 1750 1760
ATGTCCTGCACCGCAGGTATTTACATTATGATTCATAACAGTAGCAAAATTACAGTTATARAGTAGCAAT TAAATTTTAT
TACAGGACGTGGCGTCCATARATGTAATACTAAGTATTGTCATCGTTTTAATGTCAATATTTCATCGTTAATTTAARARTA

>5'scr >5'armF
50 I |
1770 1780 1790 1800 | 1810 1820 1830 1840
GGTGGTGGECTCACCACAACTGTATGAAAGAGTCACAGCATTAGGAAAGCTGAGAATCACTGCCTTGAGGCCTCCCAGCA
CCACCACCCCAGTGGTGTTGACATACTTTCTCAGTGTCGTAATLCTTTCGACTCTTAGTGACGGAACTCCGGAGGGTCGT

55 1850 1860 1870 1880 1890 1900 1910 1920
CCTTTCTARCAGGAATGCTAAAGTGTTCTTAACGTGCCTCTGGCCAAGGCTGATGGTAAGTGACT TGGAATCACACCGGT
GGARAGATTGTCCTTAGGATTTCACARGAATTGCACGGAGACCGGTTCCGACTACCATTCACTGAACCTTAGTGTGGCCA

1930 1940 1950 13960 1970 1980 1890 2000
60 GGTACATTCTCATTTTATAGGTGAGGAGATGGTTAGGTCACTCAAGCTGAATGTAGCTGGGTCTCTCTGAGCARACCCAG
CCATGTAAGAGTARAATATCCACTCCTCTACCARTCCAGTGAGTTCGACTTACATCGACCCAGAGAGACTCGTTTGGGTC

2010 2020 2030 2040 2050 2060 2070 2080
CCCACARGGGAGAAGGTGAATGGGATGAACCGGACTGGATGATATTGTCCTGGACTTGCGCTCTGARCTTTATTCCTTAG
65 GGGTGTTCCCTCTTCCACTTACCCTACTTGGCCTGACCTACTATAACAGGACCTGARCGCGAGACTTGARRTAAGGARATC
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ACTGGCGTCTAGAACCATGCTTGCACAGTTAGTACTCAATAAAGACTCGCTARCTAAACAGTCAGATCTTGTGAAGTACT
TGACCGCAGATCTTGGTACGRACGTGTCARTCATGAGT TATTTCTGAGCGATTGATTTGTCAGTCTAGAACACTTCATGA
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TAGTATCCAGTGGCGACCACAGCACAGGTGAACAATGTCCACACCTGAAGACCTGAAGGTAAGAGAAAGCAGAAGGTGGT
10 ATCATAGGTCACCGCTGGTGTCETGTCCACTTGTTACAGGTGTGGACTTCTGGACTTCCATTCTCTTTCGTCTTCCACCA
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GCTGGCAGTTAACGAAGCCCCTGARATTCTCCCAGCGAGGTTCGCAGACATGCTTGTAGGATAGAACTGTGGGGGACCAG
15 CGACCGTCAATTGCTTCGGGGACTTTAAGAGGGTCGCTCCAAGCGTCTGTACGAACATCCTATCTTGACACCCCCTGGTC
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GCAGGGAGAGTCAAGAAGGGARAGTGGTCTGGGGCTGACTGGACTAGGGAGAAATGTGGTCAGGCCCTGGGGAGACACAG

20 CGTCCCTCTCAGTTCTTCCCTTTCACCACACCCCCACTGACCTGATCCCTCTTTACACCAGTCCGGGACCCCTCTGTGTC
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ATGGAGGCAGGTGAGGCTAGCCTGAAATGTGGCAT CAGAGCTCAGAATGGTTTCCACACATTTCATCACCTCGAGAACGG
TACCTCCGTCCACTCCGATCGGACTTTACACCGTAGT CTCGAGTCTTACCAAAGGTGTGTAAAGTAGTGGAGCTCTTGCC
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CATTGAAGGCGGAGGAAACGAATAGCACCCGACGARARACAGGCTGTGCAGGTCTARAGAGTCTGCCATTTTCACAAAGT
GTAACTTCCGCCTCCTTTGCTTATCGTGGGCTGCTTTTTGTCCGACACGTCCAGATTTCTCAGACGGTARAAGTGTTTCA
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GCCCCTCARAGAAGCGGCAGAAGGGAGAAACCCAGAGCCCTGCCCCCTACACTCACATGCTCTGGGCCTGCCCCATTTAA
CGGGGAGTTTCTTCGCCGTCTTCCCTCTTTGGGTCTCGGGACGGGGGATCTGAGTGTACGAGACCCGGACGGGGTAAATT
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GAGAGGGTCTTAGGTGAARATAAGAGCATTCGGCARCT CAGGAGGCTGAAGCAGGAAGATCTTTTCTTCAAGGTCAGTCT
CTCTCCCAGRATCCACTTTTATTCTCGTAACCCGTTGAGT CCTCCGACTTCGTCCTTCTAGAAAAGAAGTTCCAGTCAGA

8250 8260 8270 8280 8290 8300 8310 8320
40 GGGCAAGTGAGCAAGACT CTGTCTCAAAATARACAGAGGGCTGAGGACAGTCCTTACCAACCATGTTTGCTGATTTGGGT
CCCGTTCACTCGTTCTGAGACAGAGTTTTATTTGTCTCCCGACTCCTGTCAGGAATGGTTGGTACRAACGACTARACCCA
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TCAARTCTCCACTATGAAAARGCATTATGGAGTTRATATATCCCTGCTCCCACCCCCACAAGATGGCTGAAGTATTGTGAC
45 AGTTAGAGGTGATACTTTTTCGTARTACCTCAAT TATATAGGGACGAGGGTGGGGGTGTTCTACCGACTTCATAACACTG
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AGACACCTGTAGTCTCAAACTACTCTGGGGTCTACAACAGGAGGAGT TAGAATTGTGTTTAGCGCATGGTAGGGCCGAAT
50 TCTGTGGACATCAGAGTTTGATGAGACCCCAGATGTTGTCCTCCTCAATCTTAACACARATCGCGTACCATCCCGGCTTA
TC
AG
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CLAIMS

1. A BACH GPCR polypeptide comprising the amino acid sequence shown in SEQ
ID NO. 3 or SEQ ID NO: 5, or a homologue, variant or derivative thereof.

2. A nucleic acid encoding a polypeptide according to Claim 1.

5 3 A nucleic acid according to Claim 2, comprising the nucleic acid sequence shown
in SEQ ID No. 1, SEQ ID No.2, SEQ ID NO: 4, or SEQ ID NO: 10, or a homologue,

variant or derivative thereof,

4, A polypeptide comprising a fragment of a polypeptide according to Claim 1.

5. A polypeptide according to Claim 4 which comprises one or more regions which
10 are homologous between SEQ ID No. 3 and SEQ ID No. 5, or which comprises one or
more regions which are heterologous between SEQ ID No. 3 and SEQ ID No. 5.

6. A nucleic acid encoding a polypeptide according to Claim 4 or 5.
7. A vector comprising a nucleic acid according to Claim 2, 3, or 6.
8. A host cell comprising a nucleic acid according to Claim 2, 3, or 6, or vector

15  according to Claim 7.

9. A transgenic non-human animal comprising a nucleic acid according to Claim 2, 3

or 6, or a vector according to Claim 7,

10. A transgenic non-human animal according to Claim 9 which is a mouse.




NNNNNNN

"10%$& ()-m Z" 10 P& ()-m Z"10%$& ()-m Z"10% P& ()-mmN. A0 Z" 10%$& ()-m
'109$& ()-m Z" 109 $& ()-m Z" 109 $& ()-m Z" 109%$& () - mBW nW " & 2=Hmiv A0
'109K$& (WO BBRBedOXS& ()-m Z" 109 $& () - bW nW$ Z" 109 $& ,(()ZT-/% 10493

' 109K$& () - MHSN T tmyl - AO” Z" 10%$& () - BW nW  Z" 109$& () - m 2 T00KE& 1) - m
109 $& ()-m Z" 10 P& ()-my_?A0 Z"10%$ Z"109%$& ()-m Z"10% P& ()-m
'109$& ()-m Z" 109 $& () -m Z" 10%$& () -126Z" 10%$& () - rmN. A0 Z" 109 $& ()-m
"109$& ()-m Z" 109 $& ()-m Z" 109x$& ()-m Z" 10%$& () - mBW

11.  Use of a polypeptide according to Claim 1, 4 or 5 in a method of identifying a

compound which is capable of interacting specifically with a G protein coupled receptor.

12.  Use of a transgenic non-human animal according to Claim 9 or 10 in a method of
identifying a compound which is capable of interacting specifically with a G protein

5  coupled receptor.

13. A method for identifying an antagonist of a BACH GPCR, the method comprising
contacting a cell which expresses BACH receptor with a candidate compound and
determining whether the level of cyclic AMP (¢cAMP) in the cell is lowered as a result of

said contacting.

10 14, A method for identifying a compound capable of lowering the endogenous level of
cyclic AMP in a cell which method comprises contacting a cell which expresses a BACH
GPCR with a candidate compound and determining whether the level of cyclic AMP

(cAMP) in the cell is lowered as a result oz said contacting.

15. A method of identifying a compound capable of binding to a BACH GPCR

15  polypeptide, the method comprising contacting a BACH GPCR polypeptide with a
candidate compound and determining whether the candidate compound binds to the
BACH GPCR polypeptide.

16. A compound identified by a method according to any of Claims 11 to 15.

17. A compound capable of binding specifically to a polypeptide according to Claim 1,
20 4ors.

18.  Use of a polypeptide according to Claim 1, 4 or 5, or part thereof or a nucleic acid

according to Claim 2, 3 or 6, in a method for producing antibodies.
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19.  Anantibody capable of binding specifically to a polypeptide according to Claim 1,
4 or 5, or part thereof or a polypeptide encoded by a nucleotide according to Claim 2, 3 or
6, or part thereof.

20. A pharmaceutical composition comprising any one or more of the following: a

5  polypeptide according to Claim 1, 4 or S, or part thereof; a nucleic acid according to Claim
2, 3 or 6, or part thereof; a vector according to Claim 7; a cell according to Claim 8; a
compound according to Claim 16 or 17; and an antibody according to Claim 19, together

with a pharmaceutically acceptable carrier or diluent.

21. A vaccine composition comprising any one or more of the following: a polypeptide
10  according to Claim 1, 4 or 5, or part thereof; a nucleic acid according to Claim 2, 3 or 6, or
part thereof; a vector according to Claim 7; a cell according to Claim 8; a compound

according to Claim 16 or 17; and an antibody according to Claim 19.

22. A diagnostic kit for a disease or susceptibility to a disease comprising any one or
more of the following: a polypeptide according to Claim 1, 4 or 5, or part thereof; a

15 nucleic acid according to Claim 2, 3 or 6, or part thereof; a vector according to Claim 7; a
cell according to Claim 8; a compound according to Claim 16 or 17; and an antibody

according to Claim 19.

23. A method of treating a patient suffering from a disease associated with enhanced
activity of a BACH GPCR, which method comprises administering to the patient an
20  antagonist of BACH GPCR.

24. A method of treating a patient suffering from a disease associated with reduced
activity of a BACH GPCR, which method comprises administering to the patient an
agonist of BACH GPCR.

25. A method according to Claim 23 or 24, in which the BACH GPCR comprises a
25  polypeptide having the sequence shown in SEQ ID NO: 3 or SEQ ID NO: 5.
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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 Claim 1, 4 or 5, or part thereof, a nucleic acid according to Claim 2, 3 or 6, or
part thereof; a vector according to Claim 7; a cell according to Claim 8; a compound

5  according to Claim 16 or 17; an antibody according to Claim 19; a pharmaceutical

composition according to Claim 20; and a vaccine according to Claim 20,

27.  An agent comprising a polypeptide according to Claim 1, 4 or 5, or part thereof; a

nucleic acid according to Claim 2, 3 or 6, or part thereof; a vector according to Claim 7; a

cell according to Claim 8; a compound according to Claim 16 or 17; and/or an antibody
10 according to Claim 19, said agent for use in a method of treatment or prophylaxis of

disease,

28.  Use of a polypeptide according to Ciaim 1,4 or 5, or part thereof; a nucleic acid

according to Claim 2, 3 or 6, or part thereof; a vector according to Claim 7;a cell

according to Claim 8; a compound according to Claim 16 or17; and an antibody according
15  to Claim 19, for the preparation of a pharmaceutical composition for the treatment or

prophylaxis of a disease.

29. A non-human transgenic animal, characterised in that the transgenic animal

comprises an altered BACH gene.

30. A non-human transgenic animal according to Claim 29, in which the alteration is
20  selected from the group consisting of: a deletion of BACH, a mutation in BACH resulting

in loss of function, introduction of an exogenous gene having a nucleotide sequence with

targeted or random mutations into BACH, introduction of an exogenous gene from another

species into BACH, and a combination of any of these.

31. A non-human transgenic animal having a functionally disrupted endogenous
25  BACH gene, in which the transgenic animal comprises in its genome and expresses a

transgene encoding a heterologous BACH protein.
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