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produci ng ABCI pol ypeptides. The invention also relates to antibodi es that

bi nd specifically to ABCl polypeptides. In addition, the invention relates
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D sease, Mivpeptites. i adiian; ths fnyeppics Elpieslp metheds o Yisrigdiag B

Apol i popr gLl ng el RrQheRidg ABO P e 88180 2k aaHit§ STRSHregit iaberdtion further

| i poproteln, as we as the activation of |ipoprotein nodifying enzynes,
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i t ei i de st tural .int | | A,
pect Fum BFEPREERIGRnEARE OBt ae BT PRC U pARRRLS o BRHRIEes | 27 0°

| I popr ot e} 38 niHiien sbfdce IPkd predini iAtventibh Wiko pitivides Ritcaiddiomgositons isuigble for
chylom crons (largest in size and | owest in density), Veagijﬂ?w density

| i popr ot eisereening mpoundstte Aeterming bie Adsh ¢Xpraspign progplannesacyyt ¢ SRR t y
18 DEC M Vapwgl?/ag %?s,?a]ﬁd E&E{)&éﬁ% 16884 to determine whether a compound modulates ABC1-

20  dependent cholesterol efflux.

BACKGROUND OF THE INVENTION
Circulating lipids in human plasma or lymphatic fluid consist of cholesterol, cholesteryl

esters, triglycerides and phospholipids. These lipids are transponted in large molecular

25 compiexes called lipoproteins, which consist of a core of cholesteryl esters and/or triglycendes,
an envelope of phospholipids and free cholesterol, and apolipoproteins (Scriver et al., Eds., The
Metabolic and Molecular Basis of Inherited Disease, 7" Ed., p.1841-1851 (McGraw-Hill, New
York 1995)). Apolipoproteins are involved in the assembly and secretion of the lipoprotein, as
well as the activation of lipoprotein modifying enzymes, such as lecithin cholesterol acyl

30  transferase (LCAT). In addition, apolipoproteins provide structural integrity and are ligands for
a large spectrum of receptors and membrane docking proteins. The plasma lipoproteins are
categorized into five types according to size: chylomicrons (largest in size and lowest in density),

very low density lipoproteins (VLDL), intermediate density lipoproteins (IDL), low density



| i poproteins (LDL) and high density lipoprotein (HDL). Chylom crons, VLDLsS
| DLs, and LDLs transport exogenous and endogenous chol esterol and 1BDEC7U5
triacylglycerols to peripheral sites, where the lipids play a role in

vari ous ”Eﬁﬁﬁﬁ+h9n pat hways and serve as a mmjor constituent of cel

menbr anes. yl'omcrons are assenbled in the intestinal nuctiSEHUSM/15%eans
to transport dietary cholesterol and triacylglycerols to various tissues.

VLDLs are fornmed in the liver to transport endogenous chol esterol and
triacyl gllipemorsins (LRInand digpdgnyyy lpprotesn diDllo ext ra- hepatic tissues, such
as nuscl e and 4d; g Lasit ' 9
the total ser lﬂ?zzoﬁgllégog%’er%]?&é%%ﬂ%st %)P g%rﬁ%ﬁé]lrﬂ %q%k@;%é?ﬂ(?%‘eﬁbﬁ?%ﬁ?é%@én
VLDLs ar end ofiacglelwerdloto debphdrdl soesyvhereeheliidsqnayd rdld ipopriotemerabalpase. LDLsS
are the 10 primary plasma carriers of _chol esterol for deliver%ﬁto al |

tissues, PEIRYRMIYSTYRTA AR BEHBYObT! PHEPRRSa Y REYTRES L8 riRTDled in
chol est enol ;i dsfinf M dodShs a hbdn§ t Bsho AbMBCLhbRstefdt YRS $18cAPOL&SE 88 drious
transport™, the pathway by which eXxcess cholesterol is transported from
peri pher alsswdst 3. Hacdke famehia the e to hrspert endogencax chadeststol andthreylgiynernlof
bile salts (G onget A ). Lipld.Res. . 155-167. (,1968).) . scent HDLs
e 18- syWERESTIY e gk e BarBhe iR sueh st i rnespfids RSN

pr ot ei n- rdea i, Aot sEaRaH 102594 FhiRSo@Pais chdlst Hiing $idet Of thamtiehndeskher ol
esters. In fact, a major function of HDLs is to act as circul atlngr stores
of apol i porsubtien.éL.Dps pregpnveqediod-REsithrongh thearyion efflpopistn imase kRS aitther

protein-rich HDLs are.co | $ L.Ga ' ' L4t Rs

P ouh {primare e 2k S Rbk ol B QRN L Resuer RARCAR S afifig 4o 1 B2 of
sour ces. thbetkiDhstingrserin yhoteorichi N 20- 30% of the total fasting 20 serum
chol esterol . Accordin%{to current theories, the reverse X O cg}lular

ffl .
chol esterol t olnHppras %ﬂ?’&frﬂf’&l"ﬁ’ﬁ P’b'iﬁgj‘f?rst“\ﬁb"lﬁﬁﬁrﬁhﬁ?néwﬂ* PARUEY ¥ W .‘°h
di f f usi One)&g%smf(ﬁieés% i@t?a.r@;&ﬂeﬁ BORY Rbiphétal B Rk ?djthgﬁgé}y\@)iereﬁhg e)&ﬁt@& InMBe
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| mportance I st 1 ngul shabl'e nechani sns depends on the ce type and
met abol i cfosinatf®ilé¢ EilesniGiemset, J A 1. LipidRes..Red35- 16771208 R-19as0ant HIBGGYe Rot hbl at

et al., J. 25 Lipid Res., 40:781-796 999) . Stein, et al. . :

At her d3c| BYnggsized gﬁﬁ?‘fﬁ%-‘%ﬁdi"“’( Tgsf@}a .‘“‘%?’e’r?éﬁwc‘%ﬂ{’ g‘,sc'tshaéjeg fruglgg devod

di f f usi ongpatoisRYoliand cheledérbingicr en Rt, Aaortfliicaag bf MDILS s ©hol ssirelafingf f | ux
occurs (Johnson et al., Biochim Biophys. Acia, 1085;273-298 (1991)). This
pat hway i siersiswéepolipeprassies, pamanlyaee Cdxawdrnieanst apefoilBe pasCot opBIoWHcR o |
menbr anes d.a li ' . - ' ' r
pace ¢ hr B 4 (RERESRE BaRaRicBonin PUENCA Rl ne Rl ERG P

Art eri oscl@ers obhairzatfroniasimlar Biundes., TH/HIDR Tidrrid Blc o800 30%R0f thibltath! fagungl ., J.
Lip. Res., 40:781- 72{3 (1999)). The exchange nmay occur primarily at surface
ni cr od8masFMGRGIACER:- caveol ae (Fielding et al., Biochemistry,

34:14288- 14292 x2189R))10 Nt BiEbriddXihE AiVeRE ek YEPeiRar EIRNINR4SI 18 MDIOfs
chol esterol in the exteraceilular conpartnent to chol esteryl ester by the

acti on of medfTed thipugh Bv@Smechap@ms: an aqueous diffusion pathway and an apohpoprotein-
mediated pathway. The relative importance of these distinguishable mechanisms depends on the
cell type and metabolic state (Oram et al., J. Lipid Res., 37:2743-2491 (1996); Rothblat et al., J.
Lipid Res.. 40:781-796 (1999); Stein et al., Atherosclerosis, 144:285-301 (1999)). For many

| )
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cells. the aqueous diffusion pathway is the principie pathway through which cholesterol efflux
occurs (Johnson et al., Biochim. Biophys. Acta, 1085:273-298 (1991)). This pathway involves
the bidirectional exchange of cholestero! between cell membranes and a lipoprotein acceptor,
such as HDL., in the extracellular space through a process of passive transport (Remaley et al..
30 Arterioscler. Thromb. Vasc. Biol., 17:1813-1821 (1997); Rothbliat et al.. /. Lip. Res., 40:781-796
(1999)). The exchange may occur primarily at surface microdomains known as caveolae
(Fielding et al., Biochemistry, 34:14288-14292 91995)). Net efflux can be driven by conversion

of cholesterol in the exteracellular compartment to cholesteryl ester by the action of LCAT.
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WO 00178971 PCT/ US00/ 16591 Alternatively, in macrophage and fi brobl ast
cells, cholesterol and phospholipid efflux is primarily nmediated tngQEgheo)
apol i poproteins, such as apo A1, apo A-1l, and Apo E (Remal ey, supra
(1997); Fr ' t al., J. din. Invest., 96:78-87 (1995); pVqa®ke6hest - J-
I ntern. NE\@B%Q%FS 15 (1989); Sakar et al., Biochem Bi oprl;vs. ,g\ct a, 1438:
85-98 (1999); Hara et al., J. Biol. Chem . 266:3080-3086 (1991); Fielding
et al., J. Lipid Res,, 38, 1503-15 997) fdi@kduxes. ,
37, 2743 2491ALDGBE. 'mfﬁ@fﬂ?s"aﬁ%?édzfel}’f“(’éb%|°%‘bso%°§§9éﬁ'-‘€'rg8f‘%s@’3% H{; i pi?h(gil et ux
particul arly. ' ' poeRRAGEsichRE agd A4l appcle agbApecBI(Remewn t hey
are chol %'%‘Pé?%ﬁl? oeg etgfbggg?ﬁ(?ﬁ lgﬂraowt h- acrresﬁad. A\\pol i{)?gprot ei n{]éreddij%gg
ef {1 ux i su/h (BOU); Fearicisaeiapof Clipr brest s96: Rt (OG0 ree? £ ~Jdregk MéChcERact i on
of the apolipoprotein with the, cell rf wsl iyl fikah ko, ofBibh €hem..
apol i popriéﬂaq%ﬁ? S@W&hﬂ*%”%@%‘%ﬁ%rﬁfcadilggﬁglsggﬁé%ggg? t he I -
lipi diap‘%ké-%’%f- s%i(ﬁ‘gdag;rﬁiielaing ef 5100 Lt R, 381302525 (196 3): Orara 983l /Melidez .
A J., J."Lipl es.’, 38.1807-1821 (1997); Remul erg, .s%glra g%&g}%ﬁchﬁf]?ez.
A J.. J. lHepi 87, RO83-24B7(1938) (Tizsracess afgpplivoprsien-hediaicrhip's PN PRECENT | the
chol esterol -rich HDL artic feadhdyOart B idstevsirioated andomov ed
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Ei cvatiod s et R AR et ve. e ot {1 od
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(eiggg)s; L-I[;Egexggléeggrreﬂranf ?JH@A 10 HEMAT anRmR S froM2B: Y938 iyscrititde accunul ati on of

dS{Eral on arterial walls can lead.tq the f |
at her oscl erot i QbﬁbmmEmprmhhdwcﬁipayn%OTrfﬁf‘WhF’Blrﬁs"l?tﬁlgtoff?én g%léa‘@geﬁg%)&r@ﬂ%p {)f
heart disease. A plaque is heliev ichyr @8segaehcen I addilien®ed
from lértéFQO&ﬁmv&/&&F‘é‘%gﬂoé}fef ISP &%é%g?%?iﬁgg Et{i't(g_lrz’\)?lﬁ:eor S,_Eﬁt he oxi di zg@ form of
LEL tri ggmém?ri\n@ngdg{)dimg grcﬁagsiammshypo@hy}mlax;m, ngy Jeier digtast FHg© tI‘f’sljato
the site whi ch contribute to the formtjon. of .. a . pgstblaese
are macr opdievagd plaamd leyelsef LBErqhglesisrol mgi)w[ggﬁch%Eé-a\%e%tg‘} g&gg gglflglre\sm t hat

accunul ate chol est eraol i W Ahiee ieaness dsficawd vath the incidangs.of Rev .
Bi ochem , %‘Q:‘?%‘%Eer%ﬁ%ha(vigg‘%’)r]?%\q}ggt Stores of internal. cgﬁgl?séﬁro%ar esul t

i N conver sig@gharPhéarfdiemecehich b ptmpr causgief death 1 hePpites e a maj or

contributor to the devel nt of wvas ERlsPNS.21A319 {1696)0TH Bepedt bui | ds
up, theo ar mdpsiplizgad ppuong °Bte¥ alr,gdéﬁd?]%’a-{ﬂ ood’ ?I owto the heart. |

| nterestingla, Jﬂﬂﬂf‘é@ézsoﬁmﬁgKigm;)edhsaeéun-fulaheanf exatsddschsdasterolion 2pefdons
who do not ave el'evated bl ood | evel s of DL-chqlb.%staerana~oﬂolé 85£, an
estimated 45H amdeamigs thsi fameasionef sherpadesolicRlaqusy &MY 12981 %

HDL- chol est ere?l dondicat ibng L hat,dwisidiedeb atianih flee vlicalsyelaased from

development 0
arterial walls oxidize LDL. According to theory, the oxidized form of LDL tniggers an

»s  inflammatory response, attracting circulating cells to the site which contribute to the formation of

a lipid plaque. Among these are macroph:.ges and other cells that contain scavenger receptors
2:223-

that accumulate cholesterol in an unregulated manner (Brown et al., Ann. Rev. Biochem., 5

261 (1986)). Vast stores of internal cholesterol result in conversion to a foam cell phenotype,

which is believed to be a major contributor to the development of vascular lesions. As the

30 plague builds up, the arterial walls constrict, reducing blood flow to the heart.

Interestingly, however, an estimated 60% of heart attacks occur in persons who do not

have elevated blood levels of LDL-cholesterol. Of these, an estimated 45% are associated with
s of HDL-cholesterol, indicating that low HDL-cholesterol level is a
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below average blood level
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coronary heart disease. In fact, recent studies have indicated that
decreased HDL-chol esterol level is the nobst comon |ipoprotein abnormality
seen in patj Wi th premature coronary artery di sease (Cenest J.,

Circul ati O%Y&E@HZ& 2033 (1992); Genest et al., Arierioscl &CT/USHBL
13:1728-1737 (1993)). Although the basis for the inverse association 5

bet ween HDL-chol esterol and coronary. heart disease is not wel] understood,
it has besgnificanpecteear forseronpe heat éﬁsﬁaﬁF-o{"efé‘E‘i TFEeTR Sludisghappndicaled Waksn from
'1s actl Vdetc%@ﬁeﬁl]-ﬁf)*-@golkﬁertohﬁvelﬂg I0ldsPEb o&hﬂ&ﬁ&Eﬁra‘%oﬂJlilt Feeh [PfBients
macr ophage foam cell's i n atherosclerotic lesions. One exanpl e of

car di ovasetih prendise asrenag anenyaliseskeViiGehest bwCirllatiar, TaRG2L20IH (BEHECEED)t  a

it cubat Ho rprosaier. Toomi 1ognt 6 Hady Dy ok sk b isvr e BR BB RSO Ten s
with TD haye.d, HBEShyRsERPEN Sdrdinpidnt deadd M hatd Qurderstdidl RBhHe@h esters

in several tissues, including tonsils, |ynph nodes, liver, spleen, thynus.
i Nt est i nesuggestedSoanbhmcardiepiotective wity ¢ fFRIBL may Blem from its@cfivity nekpybg to the 43,

228-236 1964) ; smann et al The_ Met ahol i ¢ _.Basi s _of | ki D sease,
(MG aw rlofn,ot’R%ﬁ%tlﬁf}cmlf@gﬁémNafwgﬁﬁ%q?%C B Ipaﬁﬁos%%g%%s}soﬁg have not
been previ ousl gné samipld bRdrdi6REQIMr disebidi :@scibiedhatelos/ DL it Naigia disesse {TOM

subjects with TD are defective in the process of apolipoprotein- di at ed
renoval of rehetrese disordensharastesizerhion 2 pean er qomentele @pseree of circulatingHPbs dp o |

Thro Vasg,. i - 1997). i . i
I 00 Ve, B AT SPADLIGATe e pal. el
Bi ol ., 15acadi#fien of ixN&s)eryl citeesa sevesal tiksies) dncdudiegitonsilst henphrmogess hver, t hat

the severe HDL deficiency in atient tens fram:t i nabi | Lt

nascent apefesR- FhWSQ’Gtcé%‘Equ’?deg‘?% mg‘sgéﬁﬁaﬂéﬁ%ﬂigwd-ogﬁ'blf"‘ﬁé‘t-d‘r’ ezy 82%38
lipid-ri Cr(‘lc?@f;glsg%%%l et eTAANERPS1ic Bdsis| OF Inerirdd ik &bé, IMcBrivaMill New York,
catabol i zed and removed fromthe plasma, resulting in the near zero |evels
of  cir culiaes)ngAluBlughReneellplar mechanisms havemot besnanreyigusly idspiafiqdy ®os stufiss owj t 2
et al., J, din. Inpvest.. 91, .1743- - Lip.
Res., '32: %% %gn(@@gﬂs)f;onef%bé?c %‘f”g%r eré&%gc?gg i"gﬁ'ggg%%%shoqégégogmg?nenat ure
at her oscl x&Q%di&1 RABYAI Fohdlesdrof 4d phbspholimds(Rentabyret aldi Semseciere Fhtopibngascr om
di m ni shed HDL-chol esterol |evels are 'poal phal i l.nem a an

famlial Hie-daf | &dekiey (RParstssctrlay %ér’gtﬁfﬁésa% ?ﬁgf’ﬁ@éﬁ@ﬁ&? ts of ten
have nor mal, Rl ok e ke, Bl 15,685 606 Tio86)| xeleSesubiBnadded oo propaser der s
such as di'abetes, alcoholism hypothyrordism I|iver disease, and el evated

bl ood pr esbatnke saereHE3LHefidiency di TP patientcstgheiom theanaiilityoff nppEnt@Re PelPer ol
DL~ ch) eoral i Bergran o BurEn PR SRR G S EBLRED, |
heart di segsiembavepitigcdimeolifediai@fenioved® foflitRd plasma, resuiting in the near zero levels of
circulating HDL (Remaley, supra (1997); Francis, supra (1995); Horowitz et al., J. Clin. invest.
01, 1743-1752 (1993); Schaefer et al., J. Lip. Res., 22:217-228 (1981)).
Other disorders associated with severe premarure atherosclerosis and high risk for

coronary heart disease resulting from diminished HDL-cholesterol ievels are

"
tr

hypoalphalipoproteinemia and familial HDL deficiency syndrome (FHA). Persons with these
disorders often have normal LDL-cholesterol and triglyceride levels. In addition, disorders such
as diabetes, alcoholism, hypothyroidism, liver disease, and elevated blood pressure can result in
diminished plasma levels of HDL-cholesterol, although many of these disorders are also
30 accompanied by elevated LDL-cholesterol and triglceride levels.
Current treatments for coronary heart disease have focused primarily on diet
manipulations and/or drug therapies aimed at lowering the plasma ievel of LDL-cholesterol by

inhibiting LDL secretion or promoting LDL tummover. Derivatives of fibric acid, such as
-4 -




mani pul ati ons and/or drug therapies ained at |lowering the plasma |evel of
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Derivatives of fibric acid, such as -4 1 8 DEC 7003 WD OOn8971

PCT/ USOQO 16591 cl of i brate, genfibrozil, and fenofibrate, pronote ra d VLDL
turnover BYOABF8%hting |ipoprotein |ipase. Nicotinic acid FEFHNY

| evel s of VLDL and LDL by inhibiting hepatic VLDL secretion. in addl t | on
HMG- CoaA reductase inhibitors, such as nmevinolin, mevastatin, pravastatin,
Si nvast atjgfbrale, gaARBrokIl ind aemadﬁi:,naw.amtmattonfnrapleld(ildéL piraesier by Bt vREREIIROPEG e

i nhi biting the “iIntracel | ul ar synth te an
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resins, such as, cho (Jo?gr} Y B&0a A0k G tHsP Rinitioes, Ricahbarbinddsmassatme | evel

of LDL- cHBTEedr I'ficr éasi ng the catabol i smof LDL-chol ester ol E the
liver. HowaMakin. rmmaslafm tﬂmmatmmda)pvgsatlaﬁefil’%ﬁWhPQ& IGY Py BRCEE RSy

and/ or side effects that event | ong-ter 16 %8RRE gfuggehof
HMG- CoaA ineateldtlarsemihgsis pf ‘th8}e§te€°$fr“f Ca]uéesm oni- asggﬁ © rEigrs toxicity

because t hi_hi asthoeAhaRrakei ov\hncb;brobts:ok dgrAasede el
the synt hagg?(gn%iebac % tglH&in‘%gérg%]g(r:;st%t?sop?enm dQcorrngun ddition to
chol est er@ﬂLD]AL]&ﬂestergejyfmd:reasmglthamiahﬂlﬁm‘@f RP&-che} e&e‘i’ié’ the 35??[ ated wth

serious adverse effects, inclu ren WRERALMInd/dPsRIE efatts tiat a
and i nt ol er abl Bovgen ™any o IRstF A, g %50&916&@{ By on, )?he rol e of

probucol in g,r @@Jﬂl Ak LR Fer &!aﬁﬂ%lé}ﬁﬁ@dﬁf&ﬂgﬂ(}@%ﬁt rediaadBhibitorspREBIA ai n
because i 18’ (5:

mnis ratlon 15 results in Ieste a
si de ef f esikniGitam eskiof wgicltDbeconss|thay ighibijt the %mﬁ’ﬁﬂ%%ﬂ?vé‘ ¥iea E‘% 5 %t .*%nf?i
who have isol ated | rQ¥itigS o éholdarrdl) audoarl y
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though théir LDL levels are alread red b iheSrofesgre i s
sonme evi dem@eatbhanm;éo’ﬁﬂmma@ﬁﬁi [htolFra Bg 3’? @ﬂ% lgg%sﬁ"\rjr}hu Itt aﬁeousl y

~elevate HDL | evel 4B Bb@ﬁd g;daga@] ufdertannierausg itp hdraimistraTpL
chol est erdﬂmqué\’}épzrbanng g%ﬁge *ﬂ?agt | f\?El(:arﬁlf or 'I!angl er pati IBL\?E‘\PIYEQ“EP”H from

coronayfsy heaid ifosepHPLacholesteroblentls 20 sidé pifert ehreduay L kew se,

patients with hypoal phal i rot.ei. ne W abPleheribe] ROEY pyiids ane,
or other car di dWABSTIOAT- ‘Eﬁ?‘g'@anggﬂft%wﬁ%’ f}ave 1§c£ﬂrd€)dm]%l ow level s of HDL will| . not

benefit fr 1&%{),@&% ferBeutRichbipenge.i Per ménmcb,qnatnts)thp Targier difopse exBibiiiaa

probl ens associ a wth current therapies for r.d &t em
partial |y afwonbldhiscrtaein eandiovasslansisspzsgy et ﬁ\?tﬁ‘\/‘gﬁ“ L@Yﬁlﬁﬁéﬂ%&%ﬁ?ﬁe

([::)Pg![ g;s ; gr ?h&lﬁb%ﬂag@ 0 % 2 1he?g {s s %vxﬁéﬁce tﬁa‘t‘ Eétﬁﬁlbfﬂﬂﬁﬁﬁitxﬁﬁdmwﬁdfdrhﬂr nore, the

estero novenent are not fgqsn%ﬂ_&ﬁg
Ther ef gg e, s:h{h%&onﬁvanenac mmﬂeﬁhlsf o gemetzbithesapicrimedat APMSTHG P st er ol

e S kP Ful e i

2 resull of diminished HDL levels. Likewise, patients with hypoaiphalipoproteinemia. familial

HDL deficiency syndrome, or other cardiovascular disease resulting from low levels of HDL will

not benefit from therapies aimed at lowering the level of plasma LDL.

The problems associated with current therapies for cardiovascular disease stem partially

movemen. of cholesterol in and out of cells 1s not

i~
in

from the fact that the biology involved in the

fully understood. Furthermore, the proteins that play a role in cholesterol movement are not fully

known. Therefore, there remains a need for a better understanding of cholesterol cell biology. as

well as new methods for treating humans suffering from cardiovascular disease and other

w0 disorders associated with hypercholesterolemia. Additionally, there remains a need for new

methods of diagnosing cardiovascular disease and new methods of screening patients to identify
those at high nisk for developing cardiovascular disease.

The identification of genes and proteins involved in cholestero! transport would be useful

-5-



;0 disorders associated with hyperchol esterol emi a. Additionally, therq 8.DEC 2003
remains a need for new nethods of diagnosing cardi ovascul ar di sease and

new net hods of screening patients to identify those at high risk for
devel opi ng_cardi ovascul ar di sease. The identification of genes and proteins

i nvol ved i WAHSB&t erol transport woul d be useful -5 1 8 DEBCPAISO0/ 14691

00/ 78971 PCT/ US00/ 16591 in the devel opnent of pharnmaceutical agents for the
treatment of heart disease and other disorders associated with

hyper choliegteaieotieprent af dhamhesutical |agerss fos the meagrdentiof bear dispase IdOMNT i cat i on

of such genes woul d be useful .i he devel.opnent, of . SGr - ssays to
screen f ?ﬁmf%&ﬁa?ﬁ\ﬂ%‘?f“ﬁﬁﬁmcé ezifcéaflﬁlg A SHusTescisroslsy qﬁg‘ﬁdeﬂs’grgé@oci gt ed with
chol est er,glu it ARBRATheh ddies whEle Bt ubdfaBhivddtiopreht sfegrebah@istaysanpaesder
woul d be useful in the devel opnment of further therapeutic agents.

Fur t her nomompotiks thataeguldts hiaekpyRssHM ofcasaes aspreigiedy Bh AROIeSHRTY) HABEPOYy The
chol esterql .transport, woul d i Li.c. b ndi r

car di ovasatFa G daue HRHeApnEriEbl: o B beTINEN fe AALOBALATGT iHner
hyper chol gghgdupk %Férﬁs. Furfie MR Yh R et atiblVEREdrioNadhproeins sevul ved iy etmiléstanol
provi des novel polypeptides and pol ynucl eotides involved in r ol

chol est
ef f | ux. Spwspdrt wanidpbe usefal 35dagBaguc iRdieaters o cdinypsruler fistase %%gﬁiﬁ%’( o
Cassette AB : naR W d novel polynucl eotides that encode ABCl
pol ypept i & ‘?g%%énﬁg&%s k%%gﬁTﬁﬂénd "ABCA1" are alternative nanes for the
same ATP-Bi ndi ng Cassette protein and 15 gene. The invention provides ABC |

pol ypepti des, pol ypeptide fr L. variants. |In one
prefert ed enbodi ment, the prggmygﬂgﬁ Wﬁ@g\x an isolated
pol ypepti de  CopmrlShnfhvelden pRvhEds n%velgsa@epﬁdw@n@ﬁagmcwagdamaﬂvmnt , the

present invention provides an isolated polypeptide conprising an am no
aci d sequendestdrblatfiimasSnetificallys theggesendanentiop prayidss@eyeh A TR inding Fi3ssePf esent

I nvention rovi des ABCl po ' f er. di kit s. 20
I ane pr 6RBE Pl GEEER AERTo ¢ AoV BIAkiEe el AbIORB S polpaRes AR

pol ypept i dRRE9MBEd SABOA1'SEQzhéne rimet foralodaner A PP-BirelingeCaseaviopddtererand t he
present invention provides an isolated . onpeptL%gﬁco risin SEQAJDF«)
10. | nsaddend. dFhe invratips prodides ABGA ROhPRPYReS RAREPHgS T2 nfRd IOSRERLE

pol ynucl eotide fr : | 4 I AdMides ah MsoRiid@ egtidecd
enbodi rrentvfm?’ﬁsé lBrogggﬁ%?ér%ﬁ\?g{r%tg?lon %%@%ﬂgg‘seﬁﬁﬁﬂ ated pol ynﬁt?(l:}ﬁj;gﬂtii de

t hat encodemptififtg BEQVIPEROI Zelneonther siefegreGE@bOING!, e presant iAYRFHPRPIOKIIET BY r ed

enbodi nent, the invention provides .an i.sol ated l.yn o ; es
b0l y pestaleie e RARes FRE AP AR i Sttt B L TS p Rehlifio 3EOS

i dentity teoSEQUdprbient iBventibh 8Ro prdvidis PEBC Phéf suptiash friib Daigie dissasctphients.

I nvention provides an isol ated pol ynucl eoti de

30 In one preferred embodiment, the present invention provides an isolated polypeptide comprising

SEQ ID NO: 8. In another preferred embodiment, the present invention provides an isolated
polypeptide comprising SEQ ID NO: 10.
In addition, the present invention provides ABC1 polynucleotides, polynucleotide
fragments. and polynucleotide variants. In one preferred embodiment. the present Invention
35 provides an isolated polynucleotide that encodes the polypeptide comprising SEQ ID NO: 2. In
another preferred embodiment, the invention provides an isolated polynucieotide that encodes 2
polypeptide comprising an amino acid sequence that has at least 98% identity to SEQ ID NO: 2.
Also, in other preferred embodiments, the invention provides an isplated polynucleotide
comprising a nucleotide sequence that is complementary to the polynucieotide encoding the
30 polypeptide comprising SEQ ID NO: 2 or an isolated polynucleotide comprising a nucleotide
sequence that is complementary to the polynucleotide encoding the polypeptide comprising an
amino acid sequence that has at least 98% identity to SEQ ID NO: 2.

in another preferred embodiment, the present invention provides an isolated ABC1
-6-




conprising a nucl eotide sequence that is conplenentary to the

pol ynucl eoti de encoding the ;o polypeptide conprising SEQ |ID NO 21dDe{r003
i sol ated pol ynucl eotide conprising a nucleotide sequence that is

conpl enentary to the pol ynucl eoti de encodi ng the pol ypeptiw% k&g Ng an
am no aci W%é’ﬁ’@%’ﬂce that has at |east 98%identity to SEQ I j é.k'ﬁlln

anot her preferred enbodi nent, the present invention provides an isol ated
ABC 1 -6 1BO0 E C 2003 W 00178971 PCTI U300/ 1659 | ynuc| '

conpri si pykRoti@ dd@prisingl FEQID NO: hedn prEHET P& ”8%5'88‘?%@31“’ ﬁ‘?&t&g‘}lesent

nt.

i nvention provides, an i.sol afe ] j COBRdeS 2NG70TMCH fSEG TN O:
291- 707 4ngEntGEEIARER ‘So%tec{%oqvg‘tg leéﬁ%%%?eg B?lgfnerred enbodi ment, the

i nventi on pl{ }9%ié&ﬁ;ﬁﬁzra%éﬁwﬁﬂo@ﬁﬁérﬁ&hcmiwiwi@s apabypedeqtifs cORRUUAER t hat

has at |eas ntity with SEQ D NO 1. .ef ferabl€,

pol ynucl a@diedlide cameniesha has ﬁd%ﬁsb%ﬁg/l“ &B"“E‘é’d"ﬂl‘éh%%@?]ﬁﬁj ‘ﬁ\agﬁ%t@lp ast ?922%)/ 96%
97% 98% or 99%. identity t NQ that haf\hiS8ast $3Ve.Sk6ke 1971, 8%y o %
enbodi me RPYNUGERIIAR FRURH es%ﬁ'&@ﬁ?ﬁgﬁé rfovi des an isol ated pol ynucl eot isde
conpri si ﬁ‘&nﬂgﬂU Qlpepin KO: $eaueNmethdrptefersedommholanaa BF PreseitHEntion o

e

pol ynucl eot | conprising SEQ I D NO. .an i sol eQth dr
conpri si ng imlmeﬂ:ﬂ»tiémlickfe“g%%ﬁﬁ‘é at“r‘f&'[%b?% Sc?%‘?%fzéz{rtrlgﬂ? Q%Mt&geéthé t

pol ynucl eoti de conpri si.n: hdeSindlat@OFch 26D coprisnE@nugleotded an
ool at s HBIYRGCHEOPT L AR £ Conp enehtary 1o

s conplenentary to a polynucl got i
conpri si nﬁ%ﬁ"enc@”ﬁ{ € ebmprmeegnen dle pdlmucleaddefompasics B@‘d oulﬂaseg‘fli ?@ﬁvﬂfts EQSEQ
ID NO 1. The present invention also, pr.ovi POM eR€itié C@sprising 2
cor r espond N@tﬂoﬁn{iﬁé'%’"a‘edfH"gﬁk‘idﬁ&m?cetalﬁdgx%&?rﬁe A%&:l ge%g% In one preferred
enbodi nent . the invention R £ Ydase®oaidentits oliatSHD BONPnlicl eot i de conpri sing
SEQ I D Nd‘“%ﬁ."”ﬁ%scouﬁg% tl;;)Hr@(gf erlred er_g)?gdi rrenéﬁwgggti%gﬁéé\c\%%i@ﬂﬁ@yi des an
i sol at ed pol ynugd @edehdieversioprlsgipry? Bk = ; - 1643, 1181-
1643, 1292-1643, or 1394:1532 qf BbodRnatahabivyntidnheovidesiaat ed
pol ynucl e(ﬂmﬂﬂ%fcé\ﬂ‘?ﬁ}ﬁ?e%ﬁaﬁ&?n%btlf esdr%g%i%ozlof SEQ ID NO 3..ln anot her
preferred i%@&%&i@mmoﬁ&%m{pﬁv&gﬁwmﬁdwm pre§eT FE\?OB‘SP?FFUWeOt i de
t hat hybri'di zes under stringent conditions 1O Auc Rhidayglseptiode-169nMNési ng |
SEQ | OsNOim&midd poyidesamgspiated polaperisosge SOBREMRNT S, the present 20

i ti i ' 03.i Prefekdbht, tHeydmiatet] paynugisgide
LT Pngent. BARdBET a0 of 1AL oD, e At

to a polynucleotide conprisin uc ' 532,
1080- 1643, colikBileskfidRotideR Q294 6562, of GEQUEDNOL B340 ang e@%&j%FB; %%f.)&gﬁgrft’rllﬂ])%et
anot her preferred enbodi mept .of . th | hd¥p striffent sediticmd to 2
pol ynucl| eciniehsion RERvides dn éf’f’{lfeé‘d’glyngfe)lgg fdgzﬁ#?‘%’?/ﬁ%{%@gh polm3r/1 n%bc_ | eot i ‘ge .
conpri si ng §§§6L7§til¥%on?pﬂs§1g JEQND Nexd 3. soeinputlk grefdsieg emppdmEBIyAERIRDY i de
o | de

has at | eal? ntity to a polynuc|eptide.25 ¢ IS iRt NS 3.
Even nege pivefimnaiobwdestahasolastd naalaiueises ﬁﬁ'gg%‘f‘zﬁsélg‘g%? s@&)&?(‘j%‘t yt to a

_ it _ : - 4-1532
pol ynucl eot i de_compr | 510, SEQ.Je:AQ1- 32 Aoso. IRl St 43! I0elthrad 3

of SEQ ID NO: 3. In yet an |
hat has at least 80% identity to a polynucleotide compnising SEQIDNO:31is

polynucieotide t .
provided. More preferably, the polynucleotide has at least 90% identity 1o a polynucleotide

ID NO: 3. Even more preferably, the polynucleotide
ded in praferred embodiments is an

other preferred embodiment of the present invention, an isolated

has at least 95% idenuty
comprising SEQ

1o a polynucleotide comprnising SEQ ID NO: 3. Also provi | '
0% identity to a polynucleotide comprising nucleotides

[BV]
Ln

isolated polynucleotide that has at least 8
1-1532. 1080-1643, 1181-1643, 1292-1643, or 1394-1532 of SEQ ID NO: 3. More preferably,
and even more preferably at least 95% identry, t0 2

the polynucieotide has at least 90% identity,
J 1292-1643, or 1394-1532

30 polynucieotide comprising nucleotides 1-1532, 1080-1643, 1181-1643,

of SEQ ID NO: 3. In addition, the present invention provides an isolated
the above described 5' flanking

polynucleotide

comprising a nucleotide sequence that is complementary 10 . |
odiment, the invention provides an isolated

-7
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| sol ated pol ynucl eotide that has at |east 80%identity to a pol ynuclﬁgtﬂ"r_gqnm
conprising nucl eotides 1-1532, 1080-1643, 1181-1643, 1292-1643,

1394-1532 of SEQ ID NO 3. Mire preferably, the polynucleotide has at

| east 90% i dentity, and even nore preferably at |east 95% identity, to a 30
pol ynucl eoMO®78%pri si ng nucl eotides 1-1532, 1080- 1643, 118Ac1/6$6v16591

1292- 1643, or 1394-1532 of SEQID NO 3. In addition, the present

i nvention provides an isolated pol ynucl eotide conprising a nucleotide

sequence pdivHuciesti GOdRhRI¥BI ALY lebOdd SRGuaidOHal dREMpichR1aby tof d FilauBotiddBCl
pol ynucl eotides. 1 n one preferred enbodi nent, the invention provides an
i sol at ed compps@eSEQ HHHE): \do lpaonsy Piefey cobodimes dhe Rsteph i FBipRiPiRYides an

conpri si n ' ' ] nucl eoti de
comori i nioRelEKFRL AR BANEAE, hdloop sRBRATRN AmbibAedu R ALE |
i nvent i onpdiyrmi¢iedede Gmprisiny ratiedtides|1yrice) H80i 1663 cld &b 643,192 1 64 be bi%4eis 32

sequence that is conplenentary to a polynucleotide conprising nucleotides
1- 1532 19RQABABIO:$181- 1643,  1292- 1643, or 1394-1532 of SEQ ID NO 3. The

present inve”tﬁ%r@éeﬁgng 126h 985 pRRides RHOIIUHARILHES cBRE(BABARE BE3t 0 the

3" flanking regi'on o e ABCl "gene. In preterred enbodinents, the
i nvent i onflptking regien afitiesAdB @l gobe. poprefaoet enbpdimensnthe inyengprSEQYiHE ai@solated SEQ

other pr ePSTREESHCERITRRESEY Fo NGvEERIR oot sEoah ME P i fea "
pol ynucl egihdemtdialy sBpknt &irg@sofUslSthersprefeR@Lethbaddn e, it vériod provides an

pol ynucl eotide conprising SEQID NO 4, SEQID NO 5, or SEQID NO 6, and
t he  cofpl saiatedaoimyelgomidecba hybridizasfunderstringgn qopdigipRidp apobMusiceiife compnsing
enmbodi nen i | OV 1.s0] ait ' ag, at
Teast Bons EadRey S I s S5 ma N, Boa B AR SR e B TG
5, or SEQsthiPoth&@referredBtibéditennnii Bnemnionpyovides e ixotatdd i wnicleotider that has at

preferably, the polynucleotide has at 15 | %, tity.t

Bpol ynuc| e9si&dg Gersy iap Relvaselsof R@P%}ngsﬁ%ﬁ% o g,ﬁao‘b MR G BSEREP 6.
Even nor e \y.qf ¥ eR6L. 28I (h8P¥hyndQedtide Yad A A
pol ynucl egﬁ %e%%g%?Té?ﬁsﬂgéée?%ngN%mb%gf rSl%%clebtllr)e N09§5[ ?r Q}EEQ ItD NO 6. In
addi t i1on, 1dale?0ps elsemty 1 Apelypickeotide semprising SEQ IABEY: 4o SERILN@0Y.i2885QPom

Tangi er | Se atients. .In_one pr . ' th :

i nvent i on%‘cﬁ?isfﬁ’gg mee P?gﬁr%ﬁhé&he% ;510["%%"?}%8%@ ebgegﬁ’géﬁ}tﬁnyg{%t éﬁ%}é%%%d& i de
conpri si NGomBRAihHSEQ INEANC| 4 SBQOITEIO: 5 &fSBQ HINCegbodi ment, the present

i nvention provides an isolated polynucl eotj de risi n SqEQ [ D‘lglzg' 7. In
yet anot her entoaidiuen. themresenjipeeaypn N%Q/B??Fld&ﬁ%p\ﬂ"b@?c g?l“ espmy Tageier

ggl}%’ﬂg?l eQiti.ergs% rpagélﬁ%gin ﬁéh:?erl%‘al HRBIAGE tfOWPleh Sinihtiohk Prdvidebleh ishRted! N st ||
preterred enbodi nent, the present ‘Tinvention provides an isol ated
pol ynuml eqiolyhecleaiderensoding SEGplyPepti@e cOmpriimg PEQIBMO: 8. In another preferred
embodiment. the present invention provides an isolated polynucleotide comprising SEQ ID NO:
7. In vet another embodiment, the present invention provides an isolated polynucleotide
encoding the polypeptide comprising SEQ ID NO: 10. In still another preferred embodiment, the
present invention provides an isolated polynucleotide comprising SEQ ID NO: 9. The present
25 invention further provides an isolated polynucleotide comprising a nucleotide sequence that is
complementary to the described polynucleotides.

In another aspect, the present invention provides a composition comprising any of the

above described polynucleotides and a suitable carrier. In one preferred embodiment, the
present invention provides a composition comprising an isolated polynucleotide encoding a
20 polypeptide comprising SEQ ID NO: 2, a polynucleotide comprising SEQID NO: 1, a
polynucleotide comprising nucleotides 291-7074 of SEQ ID NO: 1, or a polynucleotide
encoding the polypeptide comprising an amino acid sequence that has at least 98% identity to

SEQ ID NO: 2, and a suitable carrier. In another preferred embodiment. the composition
-8-




25 invention further provides an isol ated pol ynucl eoti de conprising a

nucl eoti de sequence that is conplenentary to the described 1 8 DEC 2003
pol ynucl eoti des. I n another aspect, the present invention provides a
conposition conprising any of the above described pol ynucl eotides and a
sui t abl e cenrdoens97il n one preferred enbodi ment, the present PEALSAY] &AL
provides a conposition conprising an isolated polynucleotide encodi ng a 3p
pol ypeptide conprising SEQ ID NO 2, a polynucl eotide conpr|5|ng %%

1, a pol youeheekh iteiaedamwnsd:lagadamoﬂnpmmglesucl@ltdvme‘me tethpy ; or a

B e o g e LRl S S kel 9‘”31"?‘"3“?"?%?“ e lor. 1
at has aden a suitable carrier n
anot her ef err dfz enbodi TR comh{;@‘t ST SOIRRHstS Qxﬂsalﬁe&pcﬁyﬁc&o@dammmg@(ﬁ@%?l

PCT/ US00/ i’ r| ses ' an Is ynucl eoti de conpr u oti de
sequence t;baruohygr ;a{;sdﬂaalﬂ;polgm%eondkemwmmrtuhleﬂthES 6dl 9?‘11]@?@6?‘%(1?&& %ﬁ

conprising SEQ I and rr| t efetred
enbodi frent1g292+1ad3. @éﬁ%?fsﬁ3g(9ﬁ§]é§#§ ﬁ@eig o) pe f:irgero IF%‘&@%‘E‘{H i

conpri si ng videoh & mhmu [hﬁﬁgaptﬂym@nd@nhn@]ybndlzes
nucleotudeeé’i“JF’glL’%"s’g5 w%d@ %'}1 Y 1181- fg‘%:ﬁ, eV 1643, or %g%tl 32 of SEQ

ID NO 3 afdedsiEhdentbinditivas tonbtrpolyrnlcbmlqiq of YR Hpemae‘?rra(?(?lyn@ “rents. the

'h%?.”él Costoramsie R EPHRBAT Cr AP B 1o T BRI Tt e of 'SEG 1D N

3, ora p%{)"gciseu‘?éu' A8 cofr Hi?ﬁdxﬁdoﬂﬂm@iﬂg|a¢ﬁtyndﬂeotlﬁell’fﬁ3235 21 6:99)- SPé’ﬂ@eﬂﬂW to
1181- 1643 1643, or 1394- 1532 of SEQ |

Conposigt | Ohegolypntisstivg campusing SEQ ABNQrS- Ph%l?"l%]eﬁf‘dﬁ “éog&\l\%%@ glndtel t].y to
so the pol ynucl ggq }%‘és ?Wfﬁ%iﬁgagg@ ok k394G 533 of SEQIDRED YNt ﬂ““ﬂtﬂecamcr

conpri si ng'lirel! 1643, 1181- 1643 1292- 1643 de
1394- 1532 of ;s Shivlded mhe?pramt inventia ataloemamqweqompnﬁang@ngﬁ‘) doPé’('f“‘B?e?‘h

present invention is a conposition Sin o ggécylgmﬁuembum
conpri sing camnuahﬁéml@@“é%&'&éﬂ}?éq %\e&eﬁp ?gtét’tg o any of

descri bed pol o) s and a suitable carrler 15 In addltlon the
¥ f’ab?e J

present i nVBRE BN provi des reconbi nant vectors and host cellsec anﬁglﬁg
any of ;{he descrnlalaedoABﬁﬂprp@hsnnmU@ﬂﬂ?mf@eé&fﬁ@ﬁ’é‘%’é‘ verieaie pY & erre

enbodi nent, the present vent i a 1 SEOsFPleR@Némbighen, Ihe)pIpSﬂnSI ng
an isol at eéP I‘SWn'i!l"éf“é‘?:ﬁfi"ﬂgtleé]1 &8]%8&56 S\ég'?c%&éc’pt | de ‘conprii si SEQ. I D NO 2,

an isol at eﬂwg&lléﬁrw@,g&td r@&nﬂﬂiﬁf v&torgomf@ihdarNelated p@lmnuc:ﬂ@éjg‘a?@admg a

ol ynucl eo e conprising nucleotides 291-7074 o
Pso%/at ed ZQoppéymucbmpmllgﬂa‘S%@Baﬁ%g %@B@P?B@B‘fﬁ%@&?&#}%ﬁ n%E atrql:ﬁ gg?l’]lom

aci d sequence 1hat Rag alc LEARkne A1 UEI1L 107k ! SEQIDINOI oban Brisehot her

preferred nant vector conprises an | glg t
pol ynUCJgeOtplo%ué?l%mfeleﬁd:ddgigahmpmhmptidﬂ@ﬂmqmémm%‘dﬁﬁgueafe ‘E‘f 6%

98% identity to SEQ ID NO: 2. In a.qolhcr preferred embodiment, the recombinant vector

0
comprises an isolated polynucleonide icompnsmg a nucleotide sequence that has at least 90%

D
identity. and more preferably at least PS% identity, with a polynucleotide comprising SEQ |

NO: 1. In still another preferred embiodiment the recombinant vector comprises an isolated

polynucieotide comprising SEQID I*IIO 7 or SEQ ID NO: 9. The present invention further

€
provides a recombinant vector comphsmg an isolated polynucleotide comprising a nucleotid

sequence that is complementary {0 amy of the described polynucleotides. In yet another preferred

embodiment. the recombinant vector comprises any of the described polynucleotides and further

able heterologous promoter is a
comprises a heterologous promoter polynucleoudc One suit g

15
30 cytomegalovirus promoter. In a particularly preferred embodiment, the recombinant vecter

pCEPhABCI.

The present invention also pi‘owdes a recombinant vector ¢
e. In one preferred embodiment, the

omprising an isolated

polynucleotide comprising an ABCI 5' flanking sequernc
-9



identity, and nore preferably at |east P5%identity, with a pol ynucIthDkEi?
conprising SEQID NGO 1. In still another preferred enbodi nent, the 003
reconbi nant vector conprises an isolated 25 pol ynucl eoti de conprising SEQ
ID 1~10: 7 or SEQID NGO 9. The present invention further provides a
reconbi narWOV@eAE conpri sing an isol ated pol ynucl eoti de corgfiSdo0dssd1

nucl eotide sequence that is conplenentary to any of the described

pol ynucl eotides. In yet another preferred enbodinent, the reconbi nant

vector co I: : fa - Sl . ' r .
conpri seslqg nlﬁ%ﬁé? ol 553;5‘5&’3’?’ g%%? egrcwl?ggﬁngﬁ%ﬁ:{?gg’tslgggdq’g@gagg?l[&aég?’El%_smg SEQ
het er ol ogiduSOpR omart solaied palynoclegtidereg@haug nudeqaidesTbtl 832, 1080-a643antslcid4ar |l y

preferred enbadi nent, the recomi pant vector is CEPhABC 1. The present
i nvent i on! Z3P584prasvitd 332 9@56% &2%9- v il bptherprpiemed fybodimpeats|thy iByention
pol ynucl eqt.i. B LGk il rred
Erbodi ment Ve AEB bR A Bt s R P st e
provi des @ndiicosin thapsiymeddotide cDPHQ TRINTG Jnr 2 pollyeicdabtido bgmpradimouictbetides 1-

conprisin E I D NO r | 50l ate 0 ucl_eat i C risin

nucl eot | dg?—igl@s‘é’,“1%821%6%21?9ﬁ§‘1-’ féié@"{éégé’g-s%@‘??ﬁ‘é’f 3PBowllesdy of SEQ
ID NO 3. rebfinShbhtlve@bh@mpHsBl fobAmBIRBGS (R MaS ar 1LRE30 Y@ALiHOB thedk OVi des a
reconbi nant vector conprising a polynucleotide that hybridi'zes under

st ri ngent p@pmgicotidess Tihg prasent pryvephierciugtben pievidds BECMENNOYeQor qompaising an

| | tid i Si . i 1l- 1 532, 080-1643, 1181-16
Do 65 olafet pRGRGES P RRLAY b nfiBorke sttt Q0 iERendd R st elhe

conpr iygi N@esaritdl ponhukeelidedeir yea indivg padferriasibodiifient, AR tecbnibinantvbase

pol ynucl eoti des. The g)r esent invention further provides a reconbi nant .
vect or cofgIrrrsenany6f the desrrhed dopyBrsieritdes and RehersapPRsssAg leastione peiypycdrotide
sequence " ' - G indes.
T vet anshptine ERTRLENE BhBpindee. SMb nddlobolIBRFERREE il Meskfind pIo0
of the degardiadhspahionacpreoicoidestyhmansfaraseirety| congierasgansdtradecasitgreme

pol y-nucl eoti de encodi a het erol ogpus pol ypepti.de. Suitabl e heterol ogous
Dol pent 1 duerertae) e, BT rlcaRe BaPRepuERIRHERRI A f LT BRERR G Thdery!
transfier a%%gﬁﬁﬂ*pf‘ei’éﬂ:ﬂfe%@&ﬁ{cﬁ@&&freé@%mﬁMtrﬁﬁﬁﬁme.| uorescent proteins.
Preferably, the heterol ogous polypeptide is a luciferase protein. In a 15

particul arly phreddsitioadthe ptrsent imention previdescsbialla sempesinganyi of tpafoserived n
R L b e
conposi t i egribedptombingntadytosfand Benitalzsrridned reconbi nant vectors and a
suitabl e carrier. The present 1i nvepgi on tﬁtldsc% pr o(\i/uicglalestherreAhr(ljcl)d?otgigrin pr oduci ng
the ABC 1 pr ot dihfpregeny invention also provides methods for producing p
20  mammalian host cell as well as methods for expressing the ABC1 protein in 2 mammalian
subject. The method for producing an ABC1 protein in a mammalian host cell comprises the
steps of: (a) transfecting the mammalian host cell with a recombinant expression vector
comprising a polynucleotide encoding ABC1 in an amount sufficient to produce a detectable
level of ABC1 protein, and (b) purifying the produced ABC1 protein. The method for
25 expressing ABC1 protein in a mammalian subject comprises the step of administering to a
mammalian subject a recombinant expression vector comprising a polynucleotide encoding
ABC! in an amount sufficient to express ABC1 protein in the mammalian subject.
In addition, the present invention provides compositions and methods suitable for
increasing cholesterol efflux from cells of a mammalian subject. In one preferred embodiment,
30 the method comprises administering to the mammalian subject a recombinant expression vector
comprising a polynucleotide encoding ABC] in an amount sufficient to increase cholesterol
efflux from the cells. Suitable recombinant expression vectors include vectors comprising an
isolated polynucleotide encoding a polypeptide comprising SEQ ID NO: 2. an isolated
-10 -




!
20 marmmal i an host cell as well as nethods for expressing the ABCl protein
in a mammal i an subject. The nethod for producing an ABC | protein ihBaEC 2003
manmal i an host cell conprises the -steps of: (a) transfecting the nmanmalian
host cel | whlgh@rf econbi nant expression vector conprising BCEAISYNMSIeot i de
encodi ng ABCl in an amount sufficient to produce a detectable |evel of
ABClI protein, and (b) purifying the produced ABCl protein. Theh‘érretgod for
25 expressj ng ,ABG | .21 8EHMDANOBITER lidofdleSpiyrRclcotdmqumipseiss NhAcRep of
admi ni st @P{yﬁg‘:l?%ﬁﬁ coﬁé'(r?r%}r% ?%d% subj ect a reconbi nant . exFre Si ogdevc%&ﬁgmg
conpri si ng; FopebySEG IRNO:deaehaossingd pasmIclfaids AncgrBiEte RIFRPET%nt Tt o
express ABCL protein in the mammal g subj 3@ 1 | 9Pferrtd&ppassisient
i nvent i ormnpmong 2ted seaBeRsH 3t Pﬁr@%ﬁ@fdﬁ%ﬁﬁﬁ??%l e for i ncgea%i ng
chol esterol eff]ux fromeellsneiae paansvirl wotossdddattivirhiveoRes. pf 8Y€T r ed
enbodi rren‘fe,c“’rss’ﬁdflﬁeew%g%oﬁ%cegpnpri 2es adni nistering to thgmggdgpn subj ect
a recoythi Handike. asshontiveproyides parpy iralidslivesy pet uPERGPE A Encodi ng A BCL

in an anount sufficient {0 i a kAL criof fof D, f0abOn, preepiaiohs .
Sui t abl e ¢C@MF-W§H‘E0V€3&?§L @@ﬂ%‘ﬁﬁﬁ? gér}gé’?ﬁt%f{d@em\?egt ors conprising an

i sol ated pol %anf!c@ghgeﬂ@d%%ﬁ&l‘ai psnygand lipefeg®mmpri sing SEQ ID NO 2. an
i sol at ed 6=t 2003 00/ 78971 PCT/ U 011659% &%Ile\é{g}b%m&iﬁgg,cens
conpri si ng SEQu dRoiex préferrath embesinedd 5o PESE e tonpr i si ng nucl eot i des
291 7074 of SEQ ID NO. .1. and. an isolated Dok yiuehaiahiscecentotipegictamaunt
pol ypept i @62 E@mFALER fHpIecL P rﬁsggc:adg@ﬁié&?ggaenqe that has at |east 98%

i dentity 1.0, SERdudae: iR reab¥s aliccaxpedsien pf ABEI amthegalls e SIRDIGTEROT ¢ o

vectors, especially adenoviral vectors d | bV V&GHMisSc AMP adides 5
enbodi nenteamptites aimindsieningio eguiprael gjj\q?f’traaﬁmgeﬁ%}e V" systems, including

DNA-ligand ¢ exes, v - AN NG BNA oyl exsiP, Adiorher suible gtofn  of
DNA, CaPOd“‘d'l"ge(r;g)' bﬁc’f"ﬁ’tﬁp‘#'%gg)génr{ezy?glué, ‘techni ques, el fﬁ_{grﬁgorsﬁ I2%ynthdsRQEONMES
and | i pof eglipfBes ddmisifetiigw tpy Bimmabizn BRiFEH? FREFROT LETRSY ?o¥n| ncr easi ng

chol esterol efflux fromgells  of & L Bfinsrised SfhinBREpg tosBs mammalian
adni ni st ertiAﬁgPtQa‘_—i-tfH@kﬁ‘Hh%‘ F‘gﬁh'?gﬁgﬁ“é’é% a t%era%g;ut i ¢ anount

10 of a

corrpourﬂg tshu%;tec{' DELEa068 HahBhidKP RS Eadatah oABEME, suchipe apbpPROdIYESE i t abl e
met hod "tonprises adm nistering to the manmalian suhj LAVE.igdbatypgue.
Sui t abl e cANBiena$wytlephosphediEuaassIBRBHYS b‘)&}\bﬁf TR e'ﬁgéé’ﬁﬁy'c . K/ﬁ agg
8-t hi omet hyl CcAMP. . Angt.her,5u]. : Mst,gﬁmmmmmmmnqm to the
marmal i an ﬂ?B]YB@P‘héPecg OL‘]%’{({]EQ%&ﬁ%ére_ases the synthesis of CcAWP, e.g.
f or skol i n. pﬁgbemt, BiSstafiidd, aﬁﬂﬁnmﬁlhﬂ’dxmpﬁnéé@méﬁ?ﬁ“ﬁi stering to the
manmal i an subj ect a conpound. that |nhibi 1 e el feomn edils oPdVP,
such as a phospho@ﬂdémﬂe%?rﬁﬂﬂgifi ;%&"?d %l‘:lll g%’ﬁgégﬂoosphodi esterase
i bi tors Lcl uds LkREARisd ReRRigne menirsoalimykbiec st RPe KERIHPTR,
R020- 17¥4, TANBSEE4nE, ™ Zapf | nast, di pyridanol e, mil L ilQN8 ;1Y 1| ARG nclude

nuclear receptor in an amount sufficignt 10 increase cholesterol efflux. it

LXR. RXR, FXR, SXR and PPAR ligands. In one preferre

for an LXR nuclear receptor. Suitable LXR

4 embodiment. the method comprises

]
administering to 2 mammalian sub;cc*t a ligand

ferol, 22(R) hydroxycholesterol, 24(S) hydroxycholesterol,

ligands include 20(3) hydroxycholes . |
2$ epoxycholestcrol. Preferably, the LXR ligand is 20(S)

s 25-hydroxycholesterol, and 24(S),

vcholesterol. In another prefdi;rrcd embodiment, the method comprises administering to a

hydrox
marmmalian subject a ligand for an RXR nuclear receptor. Suitable

' inoic aci ' inoi i ireti nretinide,
retinoic acid, retinol, retinal. all-lra.n'p retinoic acid, 13-cis retinoic acid, acitretin, fe

etretinate. CD 495, CD564, TTNN, f’I‘TNNPB, TTAB, and L.GD 1069. Preferably, the RXR

ano\}ner preferred embodiment, the method comprses
uitable lhigand

RXR Jigands include 9-cis

30 ligand is 9-cis retinoic acid. In

administering to 2 mammalian suij;ct a ligand for a PPAR nuclear receptor. Ones

d selected from the class oF thiazolidinediones. In yet another preferred em

bodiment.
is a ligan

- 11 -



pi nrobendan, cil ostam de, enoxi none~ peroxi none, and vesnarinone. In
addi tion, another suitable nethod for increasing chol esterol effl ux 116r I 2003
cells of a 20 manmal i an subj ect conprises administering to the mammali an

subj ect a wesmirgene |igand for a nuclear receptor in an aw/@glg%;i ent
to increase cholesterol efflux. Suitable |igands include LXR, S R,

SXR and PPAR ligands. In one preferred enbodi nent. the nethod conprises

adm ni st g j - j ¥ - chehari&GGRL OF -
B e e S S
hydr oxy c hpedfersédenodirBe(tShe hiyaide aeci( )eytimxpthoi@trd ant §disoxymhoicadt er ol , and
24(S), 2% epoxychglesterol. Preferably, .the LXR |ligand i.s 20(S

hydr oxychol est@peition. Angt 5;%E?b?$%%89¥‘§dn°é%%:§ﬁ%’ﬁg?r°fj #Quﬁél"%‘o%n%%frﬁ)ri ses
admi ni st %R%?“g 4 sBbjelBBT R Hsahaftibeshe @ thd aRfhafidd sudfkcilafRifuieddidin anecept or .
Sui tabl e RXR 1 gands include 9-cis retinoic acid, retinal, retinal,

al | - t samametihnoifficientitel incte@saiholesigral nflug. Svitable ciedsanaids mclufepiogteglandiE2.

etretinate. 495 64. TTNN, TITNNPB, . .JTAB, and LCGD 1069. Preferably,
the RXR Q:GOEII%JWH‘ 12 %ﬁff’g“‘?}@ 1 {pspgaglHdy uﬂtn anot her preferred embodi ment,

the method CONPLEGRS endtbAlhdng s pro@nt Bvéntion Frovides A nedijderot inarchdigand for a
PPAR nucl ear receptor. One suitable |igand is a_ligand selected fromthe
cl ass of dholeatzost! ietiuseiim aalls of p mapnalign Sehiest cyPRTeng sl BsISHRE e, - 11 1 8
DEC 2003 WO 00n8971. PCT/ : i E 1l | at
Coast tad FTIANAL opiset &eofefind HRP et AT 1 GRS An AT e
enbodigrengholdstten] leffianfekam attecce@9(S) hydr oxychol esterol and 9-cis retinoic
acid. In addition, another. suitabl e, et EH%Q for i gcr.easi ng . hol esterrsosg

ef f1 ux from cel PePTHENLINVERLIORAISP RFPVIdeH MR BBPYF JYISPHEH T8 2% 87 S5 TS The
manmmal i anof}&??ﬂaﬁ’i@nﬁﬁﬁﬁﬁ%ﬂ In"brR BreferAddRbbdisnaht, itled iBRhod onbpiRELase

chol esterol efflux. Suitabl e eicosanoids include prostaglandin E2,

pr ost agl amdtinisg2ing anthepnasernalian shbigct @pleass pagyligand ifor ainuplear nepepaGy R prafmount
enbodi ment,__the present .i nvention_.provi . Wales '

chol est er SiHEFFY ’E%‘cfﬁﬁ{héﬁ?escxg?cs%{g?rgﬁr/r}‘ngﬁ?'aﬁmggtﬁh%g?ésggﬁ%arl’iclg ?\Igg BPLXR.
adni ni;st eRiXRY FIXR. SRR, 2H@FPAR naéleftbjepris. dn ansthe padetrdicimtodoneasksmAB@L
activity in an anobunt sufficient to increase .10 chol esterol eff from

, | .LIX
the cel | sscomprsep pdrmisirterng e HeiAMUBIED SPhied RgoMnaraRgys st T‘&%ﬁ“bs“ff@‘i’e“‘ 0
| nct eas! NehddiSe BEIECHEHENEh BARLT. el andined pERHEA ntBaitd Al Wi methéd one

preferred e i od conprises admnistering to the mammualian
subj ect atcompass admimidteniyarid teonaramalienl sebiectracompownd thet ingreaseithe synshesis o€ ent

to increase the gene exprgssion. of Al%ﬁl . Suitable L ds include |igands
for xR, EAMIEh amgent SfReicnt gmpisais PRATESF TRSBRGPS | n' anot her
preferged enbog fRfon. it resihiRtnticNpiNideSs matod firstieedinga test dolmpowrginioal i an
subj ect a cAMP anal ogue in an amunt sufficient to . L
ABC1 expression modulating activity compnsing the steps of: (a) operatively linking a reporter
cDNA with an expression modulating portion of the mammalian ABC1 gene to produce a
recombinant reporter construct; (b) transfecting the recombinant reporter construct into a
population of host cells; (c) assaying the level of reporter gene expression in a sample of the host
25 cells; (d) contacting the host cells with the test compound being screened; (e) assaying the level
of reporter gene expression in a sample of the host cells after contact with the test compound,
and (f) comparing the relative change in the level of reporter gene expression caused by exposure
to the test compound. thereby determining the ABC1 expression modulating activity. The
recombinant reporter construct comprises a reporter gene operatively linked to an expression
30 modulating portion of the marnmalian ABC1 gene. such as any of the ABC1 5' flanking region
sequences provided by the present invention. In one preferred embodiment. the expression

modulating portion of the ABC1 gene comprises SEQ ID NO: 3. In another preferred

embodiment. the expression modulating portion of the ABC1 gene comprises nucieotides 1-
12 -




I ncrease the gene expression of ABCI. In yet another preferred enbodi nent,
the nmethod conprises adninistering to the mammalian subject a conpd@rEC 2003
that increases the synthesis of CcAMP in an anount sufficient to increase

t he gene expression of ABC 1. 20 In addition, the present invenii

provi des é‘“ﬁ@ﬂ%@ for screening a test conmpound for ABC 1 W%@Z’?ﬁgﬂ

nmodul ating activity conprising the steps of (a) operatively linking a

reporter cDNA with an expression nodul ating rt , l: ABC1
gene to pixdueRs- 1643 bIRIniBalRO2r16pbrIEeT 1 o 8F :7%5{1;59?8? EF&Q@S&@%\%&? ke
reconbi nant repQqrter nstruct ki : | o1.ha8 treee N l:Grescen)

assayi ng'tPREST 5B‘Fﬁlaﬁglﬁﬁrggre’B%gcgilggg‘g&sﬂl%}%hﬁn&naosanﬁg of the host 25

cell's; (d)o&GRPHRAGL I Miefethey, NeFbsizelilisa maminabirecelledn 3 pampdemiPisETd screened;

(e) assaying the level of reporter gene expression 2 sanpl e of the host
Hﬁﬁ {’fs)p onparing the relative

cel | s af iembodiarhnef thevnethod.libe teanDBYHERIHE OGS

change in the |evel .qf, repor GRRRIGPL Gt dATorcsRtkeidg Ryeseaqmsuuné to t 0 t he
t est éonpoundf‘l"torfg?‘élgﬁd%P’e@gﬁr?%ﬂtng tﬁtﬁe ABCl expression nodul ati ggl Cgﬁ“ vity.
Y

The  recQEhiRRRtvHeaRAHe &t anneund ptomuersprBCemediaied sBRIeUsoydHEx § i Pely

| inked to an expression ,0 npdul atin reio RINELARe1eBEL gene.
such as amjursfcompasinBE stpps Pfﬁﬂl@?ﬁ‘i‘é‘“ﬁé@ﬁ%ﬁﬂ Dg%h%ﬁféﬁgtgse prov:aéedp by the

present invention, Qrist ke s amedicnmphiroltiael ekgnkssiaafflluxpdl at i ng
portion df‘a’f“i%h%”% H‘é@%ncdrrpri ses SEQ I D NO I n anot he &4

: 3. r.prefer
enbodi Mendonukfis @ peksSsitothe mstiuimround bpeg sTesRet (CHARIYRE] ebeér%%&ogﬁ%rl ses
nucleotides 1 -12 1 8 03 WWO.00 71..P @oQ¥ind hedevel 0BABLH4 3,
1181- 1(643¢fﬂ912§2a%21%??ngﬁé?eié%é‘,‘“%r’ﬂﬁ%‘%?‘f%@Eoﬂfé’ gdéq |%n%10 3. Suitable
reporter CDNAS,iAGLES) dritel fersatple el st amitatawish thelFs compiafi ©#1EDY and

green fluorescent protein cDNA Preferabl t he..host i HRAELd an
cel|. In aetpariting whathesthp test @mnognd ool @ﬁl'wdl%éc?fgﬁ%ﬁeﬁlﬁe

reconbi nant reporter con S fRfhry cOiuges dia¢ildinel Byitableaefis s ent
invention“}"é’“éi'perreﬁhl‘?(?aﬁ %agtbéggﬁeveeﬁﬁl_ D est conpound to det erqr;mﬁ% 1\@}@& her
C

the test GoERmYEeRisOfGRipRand\Rciderbliioklasdmetrophage-dieeaticed Hiest s in

cul ture conprising the steps of. (a) assayi Ing Mue ok pehohasd&l ol
ef f 1 uxsi n Paeferably) Gestll I‘Wﬁﬁévﬁgﬁ“éeﬂrf%ner?ﬁ%fﬁ'?% ne d%n?] culture to determine a

Con " Qoo 00 Bihakaa alibs W antiRBC] amtitiod than ihitie teakc U TABE he

test conpdi €l g screened; (c) assaying the |evel af,. cghole 10
ef f1 ux in o Biping. 0f aehdr prefirtedrembeniniest '&%C{'H’ég'ﬁéegt“h@S E‘SE‘%@"?%)

assaying the |level of ABC 1- i at €54, & btic@hd fekrad embadipent, tie
cel | s af t EPeasyrRe 4SS AR ?’ﬁ‘sFﬁgA{%fsj‘t&égn%ﬁ%%ﬁd& &1{, hiear elgy }dbéhiéer m ni ng whet her

the test %%%p&g@?&lyﬂﬁc@émﬂ@&nﬁﬁ@smmm 5¢hol esterol efflux fromcells in
cul ture. e cells"can be derived from prinmarny.c &nﬁﬁ}a\l{ & {eR8-of
Sui t abke cel | s hadditiontbeprFssa! ‘F‘ﬁ@“’ﬁ;’é?f""%ﬁﬂﬁﬂﬁgs ﬁ’kéﬁ%ﬁ@gﬁ robl ast .

racr OphageABE‘? e.'%gx!e(s:sionaig(%el'lsrgf%%in%ﬁaliaﬁ%lﬂ!»jcdt.l B8& methods can be used to determine the

ibili ] j tecting the comparative
susceptibility of a subject 10 coronary lLeart disease. A method for de g P

level of ABC1 expression in cells of aimammaiian subject is provided which compnses {a)

obtaining a cell sample from the ma.m:b‘lalian subject, (b) assaying the level of ABC1 mRNA

35 expression in the cell sample; and {c) ir.omparing the level of ABC1 mRNA expression in the cell

! 1 ing th
sample with a pre-determined standar;i level of ABC1 mRNA expression. thereby detecting the

comparative level of ABC1 gene expression in the cells of a mammalian subject. Suitable

methods for measuring the level of APCI mRNA expression include, for example, RT-PCR,

northern blot, and RNAse protection ;.wassay.

20 The present invention also pn;)vides methods for detecting the comparative jevel of ABC1

protein in cells of a mammalian subji‘.ct. Such methods can be used to determine the

susceptibility of a subject to coronary heart disease. A method for detecting the comparative

n the cellséof a mammalian subject is provided which comprises (a)

-13 -
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15 Preferably, the cell line is RAW264.7., In one preferred enbodi nent,

the ABCl-rmedi ated chol esterol efflux is measured using an anti-ABCL 18DEC 2003
anti body that inhibits the activity of ABC 1 wupon binding. In another
preferred W@ lent, the ABCI-nedi ated chol esterol efflux is neasured

using an a ABCl polynucleotide. In a particularly preicamssdiesol

enbodi nent, the antisense pol ynucl eotide conprises S13Q ID NO 57. ?0 In
addition. the present invention provides nethods for detecting the

conpar at i ¢aingieel ced sampBGbmethp messnanisnbjeal b3 ashyiag teramdunact ABO) pkein Such
met hods can bel sed, to gl& erm ne the susc?Rhi hility of a subject to

coronary HeBf £eltalilss and (€) Aupprspesls; 2t of ARG Lisetetdnisrestlisgmplevatha prgs

ABC 1 exph&asghifdh didhda dnfoudf o BABRIBRAi R therbly ' | el
conprises (a) 1 obt ai ni ng alll coel | sanpl elﬁf rom tﬁﬁ&r‘rﬂé]%lﬁ%ﬁ an é’%"gg’tm%%
assayi ng pieeh evibt calls oABEMaTRNAI@Subjept ddwiaountoft ABC L ploteis anphecdeteaméhefic)
conparing the |evel of ABCl NA .expr.essi in the cell sa wth a

o e det or HREUES FRRPREVE R BEDIRAEnS SirAr BRERG crmonh B RBG | dEREE Erhg
the conpag atkmeinddeiela) EnABAE tHeRBIE sBNRE Q8% PbpLRHbNSE GBI ABCY landbdBATRE | an
subject. Suitable nethods for neasuring the |evel of ABC1L nmRNA expression

i ncl ude, flrdeerdnghe sperificramling AB! Hatibodigsassociater RidAte spmplee Suitahie assay.

The present.,.l LOR: ' . ds. fo etecting the.c arative

Fevel of - Astipd¥ P skt RBCERANGRS ERlda M ethofifier i Mept ot BUEBNE AR can be

used to den@sri ne the susceptibility of a subject to coronary heart

di sease. A nethod for detecting the conparative _anount of ABCL protein in
ca

f
the céPls of almMEREF PERC'STIBPEEEN Iy pHOVRTERYe ORI bIbAY Pigd specifically ipghe 1 g
DEC 2003 aeééﬁoQPAﬁé?%)%hE%ﬂdeéﬁﬂloL@g%er%téﬁ Herft tﬁ?kﬁesﬁx@m'e&icin&ﬁmi&élﬁp

manmal i an subj ect, ssayi ng the amount of ABCl protein in the ce
sanpl e, amublaterd anobeatharigndshpeafmalinto af iseiBEd Ipopypeptaieomprising SEE ID Nanp| I

with a pre- determ ned standard amount of ABC I. protein, .thereby detecting
the conparay e Byal <podpat the BBiHEn Rpvideaa indliied gk o B ity
subj ect. THgn REMIAboBhefiRie cbmBRAREENABR0 abR sdleAtinBBiths atRhi 98YatémduSwith
| mmunoassays available in the art. For exanple, the anmount of ABCI protein

can D8 dSFéHRR NEK2ofhe antibedineaschs ATgoRsiongoiibodingd be pieds cpUIAA Rty abf
e it _ . PAISE A ) _
ant boat e<" SR oLl &G e Rhirtl The biBob TSR ERURGLE RT3y nmo

ant i bodi ednhibitd i€l ehoMsssdrairtrankpodt dctivigy of thenABOIrpdyhebtidd | on, and FACS. to In
anot her aspect, the present invention provjdes antibodies that bin

speci fically t &0 gden 'Hél%’?%%‘d?mﬁna ! 58 Kits gnitable for sgicenipg a capppd to
embodi mentgedfifhe AECRBEY ekFH¥& NN iSHLRARY B8R ty3T the compound comprising a reporter

20 cDNA operatively linked to an expression modulating portion of the mammaiian ABC1 gene in
an amount sufficient for at least one assay and instructions for use. ln one preferred
embodiment. the kit further comprises means for detecting the reporter gene. In another
preferred embodiment, the expression modulating portion of the mammalian ABC1 gene
comprises SEQ ID NO: 3. In yet another preferred embodiment, the expression modulating

25  portion of the mammalian ABC1 gene comprises nucleotides 1-1532, 1080-1643, 1181-1643,
1292-1643, 1394-1643, or 1394-1532 of SEQ ID NO: 3. Suitable reporter cDNAs include
iuciferase. 3-galactosidase, chloramphenicol, and green fluorescent protein cDNA. Preferably,
the reporter cDNA is luciferase. In a particularly preferred embodiment of the method, the
recombinant reporter construct is pAPR1.

30 The present invention also provides kits suitable for screening a compound to determine
whether the compound modulates ABC1-dependent cholesterol efflux. In one preferred
embodiment, the kit comprises an inactivating anti-ABC antibody in an amount sufficient for at

least one assay and instructions for use. In another preferred embodiment. the kit comprises an
-14 -




| sol ated anti body that binds specifically to an isol ated pol ypepti de
conprising SEQID NO 2. In another preferred enmbodi ment, the invedtf Bkt 2603
provi des an isolated anti body that bind specifically to an isolated

pol ypeptide conprising an am no acid sequence that has at ] <

i dentity V\YVPFP“’T’E”%EQ D NO 2. The antibody can be a nonocl ﬁllmsz)ﬁl{%s%dy or
the anti body can be a polyclonal antibody. In yet another enbodi nent, the
anti body, upon binding to an ABClI pol ypeptide, inhibits the chol esterol

t r anspor tanasdrise ABY 1afligbimeloaBa: i qpcimouapiuificient for ah fabtanggssay prd I5FBEEARS

i nvention_provides kits suitable tokr screenj ouk - ine the

ABCl expr®&uicoldn MW&W‘%@’E&%’E‘F\?F{‘@& n{’hee ag&%ﬁgﬁ%‘%@é5’%?‘}'@%889‘:&?’{3%% er

?0 cDNA o helys | inked to an expression nodul ati ng portion of the
NG 38.

manmmal i an Cl gene in an anount sufficient for at |east one assay and
I nstructions for use. In one preferred enbodinent. the kit further

conpri ses neans for detect b%ﬁﬁgfstwlwog FIH}J}QE‘@'[ her preferred

enbodi trent, the expression no I'ng portron o e mammal i an ABCl1 gene
conprises SEQ fiRuNQA-B.is b Braphicalagntdearatipn sfosingtie ersbsld frontrol chblesterebr essi on

nodul ating 25 portion of the manmalian ne ri ses cleotides

1- 1532, 1680x 264 sholasigalefugin the;rggﬁ}ﬂ&@éﬁ%g%ﬁ@ e, 8}“%2%5@?& BgESEQ I D

NG 3. Sui w%%nﬁglﬁlo AR ce?l% Tzﬁ'ng{el"gfseasé H&lhR1(88 D). Priggalpes tiggdsdasesent the
Eifr-Col 2 AR i

chl or anph green oreScent protein cDNA. Preferably, the
reporter gilAtérsi dffiat fremashs tharwae patrexpeset a0 HPLmrape ArkihestserditifAlsst of t he

nmet hod, the reconbinant reporter nstru | QO ATk
i nvention T%Imsémrﬁ‘%?fl?%écrﬁli‘?fg“’%‘%ﬁ‘? ﬁﬁﬁeexf’%sfgioc@%ﬁéﬁdgah%dggeﬁp%%% dt?%sggé%nér n ne

whet her tql%%@[%f%ﬂﬁ@ffﬂﬂ%ﬁ&&ﬁe%dt&@ﬁ%ﬂent chol esterol efflux. In one
odi

preferred e ment, the kit conprises an inactivating anti-ABC| %nxgiapody
in an anount sWFidured éve grprcahreprasentaiongif@ SR EPreaRian FHSPITAYANENYS YOV RS .

I n anot her preferred enbodi ment K3 GROPY | ient 1D 1) e@PiHar AR INND
00n8971 PG‘PF’[BS'GW"l‘ES 12CBh FYRIERION gllﬁg%ulsgonu%?-éﬁ??eau?nrﬁ1an amount

suf fi ci ent Qs @iis.VARsdby ANELRETSE)808 homameDNAE wiewrigybrifiged with cDNA pepared

particularrfy preferred enbodi nent, :th ntisense | ,oli e

conpri ses BEOMINAOL CMP-M@WFﬁﬁlM?bégﬂl@% d!ﬁ%@%‘?%*ﬁ‘%@% TR g a

gr aphi cal é@ﬁ&f@@@tﬁ%m_ﬁ OV Rgnbiltens @ydldaswigfcyomterol chol esterol  ef f1 ux
erf

and chol es ux In e presence of HDL and apo A-l1 from nornal .
fibroblast cellBigufel3As a @hematc dizpamishawingaatstaction Pl EFomRpRAgLE@Rression

tients (1B, D). Th _circl.es,| L ux f
Pl 1 5"t bt vestar @ CRIABC o Bish e s SaTREdhe il oPAZHERRPABCIZE X 1T om

represent the Cﬁ%hﬁz% £ Qkheafafik UragfahOontegdns sexpas efhymarHBBC 1 showpEe cl osed

di anonds represe ' . ‘
20 cfmparison between the published hufnan ABC1 amino acid sequence (GenBarik, Accession #

AJ0123706) and the presently discloseii and claimed human ABC1 amino acid sequence ("CVT")

which has sixty additional amino acids at the N-terminal end;
| - - 3 |

Figure 5 is a graphical represcintation showing the inhibitory effect that ABC1 transport |

| |

inhibitors 4,4-diisothiocyanostilbene-?,2'-disulfonic acid (DIDS) and sulphobromophtaleine
| he apo A-

25 (BSP) have on apo A-l-mediated chollesterol efflux, wherein the open circles indicate t

1-mediated cholesterol in the presenci: of BSP and the closed circles indicate the apo A-I-

mediated cholesterol in the presence :pf DIDS;

Ficure 6 is a graphical repres#mation showing the inhibitory effect of an antisense ABC1

oligonucleotide on apo A-I-mediatcd cholesterol efflux, showing the apo A-l-mediated
|

30 cholesterol efflux in cells incubated ﬁwithout antisense oligonucleotide, the apo A-I-mediated

cholestero! efflux in cells exposed td 30 pM B-globin antisense oligonucleotide, and the apo A-l-

mediated cholesterol efflux in cells ¢xposed to 30 uM ABC1 antisense oligonucleotide;

epreéentation demonstrating the stimulation of apo A-l-mediated

-15-

Figure 7 is a graphical r



the cholesterol efflux fromcells exposed to apo A-1; Figure 2 is a

graphi cal representation of a gene expression mcroarray analysis show BES 200
conpari son of the gene expression found in cells froma Tangier patient (TD
1) and thegobessesh in normal cells, whereby a total of 58, 83 9PNAs
were hybridized with cDNA prepared 15 fromrnRNA of cAMP-treated TD cells
cDNA (1 abeled with Cy3 dye) and with cDNA prepared from nRNA of

CAMP-t r eat ed. nqr ( M . uSTh@ RS 364. 8 niduschemat i ¢
di agram ‘Weﬁog egﬂi llrxec%t% %Jldiqyi AJ%R%%Q%& %ﬂg%ggﬁi%%gﬁ?ggﬁpr ggsi on vector
pCEPhABGH acréphaeb cElysisdly satsfetaipeith aseagragiod plasmidofor hirearntiB&h ABCI gene;
Figure 4 is a schematic di agram of the gene stlr ture of Ihurggalc H,’}U

showi ng @CEPhé&fIarshevingibe sref-edisehfolsisy ﬁﬁﬁ%‘“)&%‘&f" EMRS" &ci

sequence n , | RN Hedi O dtltflol 2ithxtiR QIR RRES irhasfettegoliased and
cl ai nred Pﬁ%%ﬁg@l m@%ﬁﬁgﬂa{gp %déﬁhcgnce %‘}'DCVT") whi ch has sixty additional
am nos achdePRABChELN-ILXLA):nal end; Figure S is a graphical representation

showing the inhibitory effect that ABCI. tran ... nhi,bi . .

3 4. 01 ol hi oBYRIT (59 BEHUEA Fepsetlp At 1 S ee SR PEPDRY T chain reaction

sul phobr L84 10620 BSRle 13021 ABARRnAesdprémidnat asmmhcdlib sheé rdls feinf | ux,
wher ei n he'woap%r?ﬁ%:lpgeél e% igdiecate t he a%g A- p{ medi ated ch Ieste[ol i n.the

pr esence TehgiRSRiismsk piviens (BBéand TP2) gt have P%?&t“é‘hf”h"é‘i’ai?é ‘%‘1 umip(§losgdRers - _
chol esterol 10,10, BLSseNce, oL DR EhOHLRSulite ol B UscRb iR age e | on

showi ng CHRPSERIA an anti sens of I gonucl eoti de on apo
A- | - nRdi Qlifseqhg Skdsel teidd A (hAdiewbag);t he apo A-1-nediated -0 chol esterol
efflux in cel'l s incubated wi thout antisense ol i(g_g{]fgkg%%i de ﬁﬁct]einga’x%
A-|-nedi ated Fogust Bds eg@phisgiiprrzseniptionpl B ERpBA Lt PR REQY BB
antisense_oli | Lde elis 13 &thet BRhRII®TIRVIv/Of §-kax 1N
cells exﬁS‘éeéﬁg?‘g%g@%g%f C(ﬁS%gg?ﬁs}‘xgggg@?%;ﬁg%ﬁeot i de; Fi uEe 7is a

gr aphi calrefigfE eSe M-aisiRon 10aNM)IN20(B abydnexychaestarol 300 19-MpRy 9¢i Riedfat ed
- 15 1 B DEC 2003 WO 00/ 78971 PCT/ USQQ 16591 chol esterol efflux caused by
over expr e¥¥EbRHIAORMee2aE 1 gene usi ng RAW 264. 7 nouse nacrophage cel |'s
stabl y, transfegtgd |y E\B{S&y?{hﬁ?&ﬁh?§f5i&r9ﬁhrﬁb@§imt§{icfncﬁnahwﬁmwﬁﬁg the 1epCEPEEABC

1), showi ng the®apo -nmedi ated chol esterol efflux in control gj_rent

al
cell's (NosurPCERBABGIpteamidundhia rmpoalfibrotess AHLd o OhandPeblastsdFam ax 8¢ onal
cells transfected w PhABCI (L - 6)4d;tF &h.18SBAc AVRR NinSB)|
r epr esent SEFHH P d}glr‘éﬁgﬁnahtﬁgglfelsé °?8‘F14’§‘8’i %&gpgg)gg(%gﬁrn) r eact i_onR ( RT- PCR)
anal yses ghawide (505 gh8lr chble AR argetipr-eXMPE3Gigim] ami imolMneespestively): and
cells from Tangier"s disease patients (TD 1 and TD2 ‘tLpat hggﬁameen ei t her
exposed to al blrgure UC!SGSFEI&P%‘FQ“‘,ETW showing a restriction map of the reco

30 expression vector pAPR1, which contains the 5* fianking region of the ABC1 gene positioned

upstream of the open reading frame of the luciferase reporter gene;

Figure 12 is a graphical representation showing the level of luciferase reporter gene
expression induced in RAW 264.7 cells ransfected with pAPR1 in the presence of either EtOH
(control). 20(S)-OH (10uM), 9-cis RA (10uM), or both 20(S)-OH and 9-cis RA (10uM each);

Figure 13 is a schematic diagram of the 5' flanking region of the ABCI gene.

I~
A

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
In accordance with the present invention, novel polypeptides that increase the choiesterol
efflux from cells are provided. In particular, the present invention provides novel ATP-Binding
30 Cassette | (ABC1) polypeptides that have been shown to increase cholesterol efflux.
ABC1 is 2 member of the family of ATP-binding cassette proteins that reside 1n cell
membranes and utilize ATP hydrolysis to transport a wide variety of substrates across the plasma

membrane. 1t should be noted that the terms "ABC1" and "ABCA1" both refer to the same ATP-
.16 -




I
exposed to 8-Br-cAMP (open bars), cholesterol-1oaded (shaded bars), or
chol esterol -1 oaded and to subsequently exposed to apo A-1 (hatched bdrBEC;2003
Figure 9 is a graphical representation of the results of RT-PCR anal yses
show ng t Rgoobeseel of ABC) gene expression in RAW 264. 7 cel peTRXDREES t O
ei ther ethanol (0.1%v/v), 9-cis retinoic acid (9-cis RA, 104M, 20(S)
hydr oxychol esterol (20(S)-OH, I0M, or 9-cis RA and 20(S)-OH (104M each);
15 Figure.10 sh e of BCRTURQP nRetitiel &t | B9 malopsasiauredi cat i ng
t he Ieveﬁ’"}])dfngccez"% -cg%ﬁ?lgbzﬂﬁg@nl%gotei n found in nor r?gl fibroblasts (NL 1,
1 00 andefibr@hindsisrdceived BmiTaiagceptanse infing Bglde Todaicemereham 30 MERBS™S Phy t he

presence of either no additives nt rol 8~Br - inscBph@st er ol
(30 . i g/ rthip fargigy Bays§|besh @F’Eﬂdeéﬂbmé%%in%gﬁ\%ghtesa?ﬁﬁ%gﬂr?#g:%%l?gspect i vgl y):
Figure 11 .is @;5chemali gl iaith ShepeunR aft trasidried thirowghrapcdf memigane an

r econbi nacr?f‘ 8“§§%r ESSI-II:%I’] \‘/lggtor pAPR1, which cont aig(r)\%B he 5

flankin
regi o of oriehe nABEIMgjeswhish Sindito A 10 coPle @RFEYGIENEREN Iy dolysi ¢ Q?“é"ﬁgn‘of
the luciferase reporter gene; Figure. ' PRI/E.3lychSBlefs EMentet I0
showi ng t Famjlggembgss ‘Pﬂﬁﬁgef@? R ‘d%&g?‘%‘é&gaeﬁ%@@xpr eg!gicoﬁ i'nduced in RAW
264. 7 cel E?z&h??‘%‘sﬁf-?ﬁ @956)i $1RAPARR| Moh PhirenqroL.sORe3-f (EI96hetarspars
0o(S) -

(control), OH (101.tM, 9-cis RA (10}t M, bat - 9-cis
RA (101-t Mseambd withzﬁtisﬁngmsemwni(§I¢%€le§€§1%‘rr§f'i|:’/€“d$ g @r‘r?’dﬁ%%é’ @E\‘"ﬁ'}gﬁ‘ki ng
regi on of t _ | AR R e dddduftiice HEgRBD

EVBODI Whﬁ*ﬁ%ﬁ‘ggjé}'géﬁn@(gg%t%-gﬁgkﬁesent idr?vent [ on? n0\l;e| pal p%%i des

t hat h@CF%@ﬁﬁﬁ%hﬁ..Q’thloesﬂlemQQw:BSﬁ?Rd)%ST.‘rﬁW%kRPWF%C‘F@F-OW%ﬁ.M%/‘nI -
particular, the present inventj rovi des novel Walel seinke |
(ABCl) pollQfe@dfs ésfv’ceﬁ}i’?rsf?ésﬁ pb@@ﬁg‘lsﬁm By anxg gg%@’c%?gﬁleo%tqeorfglasef f1ux.

ABC 1'is ’ ;%;tﬁm,g]y Qhiai AERmREABY 0bng @Baredd regipn abca highlyhat
reside i nq.%"e%{m&rlr% CF§ nes and ue:tsi I i?ze ATP hydrol ysi s to.t.ra§§ ort .de

vari ety ofnygisphdtiasezsent rizsk halfieonitinsoriy dropbabie 4ABIN onYRE SOt ed t hat

the terns "ABC I" and "A § \ef - hidh debveld VEalkiz@G 2003
WO 00/ 789 FESMRBH} ﬂ@(%‘%@gi%l it ?tﬁl% P&@é‘?&ﬁ@“’%?ﬁtéﬁﬁg lr;é'hle%:togr m " ABcA 1" was
i nt r oduced, B £99hcP¥nolifd\pEAGL Blany ATPssstHdceraladdiras46S6&PH PP t ed

acceptance 1n the field. To date, nore than 30 nher ' LIy have
been i dent Licianglet ah. Glarormigrah: 1@8&6%!99$He2f§° Fra%BP edgﬁté‘%gﬁ%?ﬁtﬁ%&c%ﬁﬁj n
channel -1i ke structuresp Lthﬁé)d{,gfgom?&ﬁiﬁ%h&ﬁﬂhﬁﬁd&?%éﬂlﬂiﬁaptnr;ihesphpmlmg|qf t he

cel | menbrRIFEHRYYCrie 'of two domaiins which bind to ATP t upl.e. enetgy
gener at i NgyeliEReshy ehiexeyioh dinkiog theaws gonmetric halvey Bepheibr Bi“ﬁc‘f%&@' 2?%?6995
mul tidrug gﬁeg%i(%g?r;)ce factors (MDR/ P-gl ycoproteins; Chen et al..

20 Several lines of evidence descniibecl herein identified ABC]1 as a pivotal protein in the

apolipoprotein-mediated mobilizationiof intracellular cholesterol stores. First. the studies
presented herein showed that ABCl lé defective in Tangier disease, a genetic disorder
characterized by abnormal HDL-cholelfsterol metabolism. As shown previously, and herein at
Example |, the genetic defect in Tang:ier disease causes a defect in the pathway of apolipoprotein
25 mediated efflux of cholesterol from within cells, resulting in significantly decreased cholesterol
efflux acuivity and low HDL-choiesteirol levels (Oram et al., J. Lipid Res.. 37:2743-2491 (1996);
Francis et al.. J. Clin. Invest., 96: 78—‘:&7 (1995)). Genetic linkage analysis of families with
Tangier disease assigned the defectiv;e gene to an interval on chromosome 9q31 (Rust et al..
Naz;re Genetics, 20: 96-98 (1998)). iA search of public databases revealed that the ABC1 gene
30 was localized to chromosome 9q22-€iq31, which is broader than, but includes the interval
revealed in Rust et al. (Luciam et al.,é supra (1994)). Based on that data. radiation hybrid
mapping of the human ABC1 gene was performed, which placed the gene between two markers
squarely within the 7-cM region of h:uman chromosome 9531 reported by Rustet al. In addition,
-17 -



T
Cell, 47: 381-389 (1986); Stride et al., M. Pharmacol., 49:962-971

(1996)), transporters associated with antigen presentation (Neefies et

al ., Science, 261:769-771 (1993); Shepherd et al., Cell, 74:577-584 18[]?.[1 M
(1993)), and the cystic fibrosis transnenbrane conductance regul ator

(Chang et YQ0077897IBj o . Chem, 269:18572-18575 (1994); RonMERgTAisodess:

Sci ence. 245: 1059- 1065 (1989)). Menbers of the ABC traknsporter famly

are generally conposed of 4 domains found within two synmetric hal ves t hat

are |inkeds dnpwa ih Brgnpleal gédoanagianalysinictvealdd i the ABYdreepb i &felégment . Each

hal f contains a hg/dropl_hobl c domau? cont ai ni tg‘ 6 transnenbr ane gjgm&nts
and a hde‘Eﬂj’*FﬁxPFé eRUR | L@BRFTRIUE! S8k ﬁf&cﬂﬁﬁﬁﬁeﬂ we H’P&PHFHBS hT‘ijfﬁF 9‘“6‘6?1 piyfied
Val ker A {p gadi qlﬂﬁ@&fﬁg,mﬁg&s@agm@cqalzngamn@xwmﬂéwﬁaﬁ@p&kmﬁ

Nature, 346:362-3 (1990) Luciani et al., Genomcs, 21: 150-159 (1994))
The t r ans pokddeABGL bitivityyto cimldmww&ém acGimity. HEirst. stﬂcbusabtbwcmthm mhibAoR ofit t he

| eoti de _bi.ndi ng donai | at :
oSt Qubs. ABUTIE Sk Rng Ea FioSphErE 2Pt eResT badh (Gfbdfians
Bi ol . megm{me%?@m&ﬁ%new)(éa&%h.bueeapoﬁsw(ﬁdmd éh‘&ﬁ%tcﬁfl eﬁdeMﬁQﬁbﬂ:ﬁbﬁiﬁf i bed

herein identified ABCI as a pivotal protein in the apolipoprotein-nediated
nobi | i zat ieis (efe Bxampae @) 1Alsc nhihitgrealt ABQ] gene@xpressiqr, HEiNg ap ARUSSRYPAARG]

presented herei owed .t hat, Al re sl
genetic df %‘F“d'@igm"?%aragél?oé”rni t‘z’é‘?’%‘y i n%’r‘eﬁ‘;ﬁ%q—f&wﬁ %ﬁiug(ro m??esfozbgas é’j‘%lrsn As
shown pr eYEQigiy 7). GAQoMesE tiandictiolmdieh,én Mhichhie 4BOeIgese daf Raisfocred Tangi er

di sease causes a defect in the pathway of apol |‘§oprote| n 25 nmedi ated_effl ux
of chdPestmust mppesyie/pallfishowed qhgt OVF@gtmeﬁlw SABS] gavlts B antnyeade By $Rédd

chol ester gheqidfdd it ASLINd 8 %ﬂﬁluJ{ PR B Rfif wil RY R Sal (g s&uea!

J. Lipid 17°(1996 Francis et a cin. lnvest.
78-97 (199N A rEenkitbat |AB{KagBNANaipyession sfredudated b)es:llmatr khondlaemgirelpted it ease

assigned the defective ene to nt er on c ononso .
ot ure: GoriBtiengo! S Gptigay gy BFpb R RS by Ot i1 T BT PRtert el Thaalf o
that the %CBASCE%HQhesle}ﬁnH‘iﬁﬁs 1063 |deEreink @ tHaNAB O YR 2 A8 In chdléstdrol S
broader than, but includes the interval revealed in Rust et al. (Luciani

et al. lbsup:fﬁm( 1994)) Based on that data. radiation hybrid mpping of the

huran ABCI gene, ua &;ﬁ{ a%Cleé)&q &ieq&ggtﬁahao&%aﬁgggl%&@&ma&w yrlsgusgt

squarely within I'on "of” human ronosone re orte
et al. In Beleirkd lemetoiﬁlcblagmﬁ)ﬁenﬁ:@ﬂﬁ Mﬁaemmmammtﬁemwr hbRiterd dehiovn
in Exanple 2, mcroarray a ABCl enels 2. 5-fold

| ysi d
under expr dagef ABC *I'&h@‘?f@r“"ggﬁy@rfts’s"a‘g?‘/‘}eg aglgoé%é ety in,Acif &mmbeeqc’f'?ms
These st udygs whARRbbA £ othd? %p&i%sﬁkeuvsesﬁ&@ﬂ@wnm&aaqs&h it 3eas smascABp 1.

In addition, further studies presented herein” |inked ABClL activity to
chol est@r 02 73eBF003x3 OB (\AOBY Balﬂiﬂrﬂs gl., Js Biodi Cems R3%ield 24 rd B24HAP B No fr§e érled

delivery of cholesterol to apoAl leads to the formation of cholesterol-deficient HDL particles that

are rapidly removed from the plasma. (Bojanovski et al., J. Clin. Invesi.. 80: 1742-1747 (1987)

Definitions

The following definitions are provided to facilitate understanding of certain terms used

-~
[

throughout this specification.

In the present invention, "isolated” refers to material removed from its original
environment (e.g.. the narural environment if it is naturally occurring), and thus is altered "by the
hand of man" from its natural state. For example, an isolated polynucleotide could be part of a

30 vector or a composition of matter, or could be contained within a cell, and still be "isolated”

because that vector, composition of matter, or particular cell is not the original environment of

the polynucleotide.
As used herein. the term “polynucleotide(s)” is defined to encompass DNA and RNA of
- 18 -



5 ABCl transport activity, such as

4, 4-di i sot hi ocyanostil bene-2, 2' -di sul fonic acid (DI DS) and 18 DEC 2003
sul phobr onopht al ei ne (BSP), al so inhibited apoAl - nedi ated chol est er ol

efflux fromfibroblast cells (see Exanple 6). Also, inhibition of ABC]
gene expr e e8YUsi ng an antisense ABCl oiigonucl eotide, WRGSTEHEHAY o

I nhi bit apoAl -nedi ated chol esterol ‘efflux fromfibroblast cells (Exanple
7). In contrast, transfection studies, in which the ABCL gene Lga anded
transfectggn gmmmnaaml onbgincbepapiuckotidhmme exist s NElFe PO of

RT- POR pePRor o asp s WK Sﬁ{%eﬂgﬁ?&"l’ﬁaﬂeﬁ* 35 Pg‘é’“‘&*é‘“{dgwr’%'&’?ﬁé“ﬂ‘? v
ABCL mRNA expression | idradledeae b hecr ibomatildotignovhiel maxlE t o
chol est er 81" %%%ﬁ)x%ndf%ggﬁng okin fi lgr ollgl lzill’st x(I:Tel |'s, .but notle(%l[heg'gﬁlg;eer

patient fikmebifiasRSA @mloemogyﬁed BAYear BNA: o8 exaRplg RRgL e

det erm ned t hat ABC a B}rﬁ’ N &R ltfgsgﬁ[)@ﬁre$551ﬁjlf:JMdodlﬁlel S
post ul at e@oMPRE AB%FglE ﬁésﬂogbl%r‘ma& e]:'?\rla% ocation of intracellular

chol est er (g t R4 rgré}ﬁ-lso&ts%f old, aaftie] aifiripleatrpided megionsniinglfreand depbleEde
ac

transport ofint el lul ar_ chol esterol to a AR hoRkuidef ecti ve
ABCL reSulRIA] mdatﬂ«‘a@l@tﬁfmléh’@?‘éfssﬂ@%lm‘i‘g @B F%A ﬁé"nggzglﬁ' dommi ns  with

whi ch apoAl and o a | fore tppiealnct u(hﬁtangdied@tr al .
3. Biol. aeawsmgb*f%§v°°8§6583ﬂ%8d§@?’f§8%§”*’“§£. CEet ol 3 Bl Chem
272: 13242‘@@%&39&73) thixwurd besifgie-and doatt-swandgd ml%lﬁolfb%dflé}"&}i g5 apoAl
t

| eads to formation of chol esterol -de th A 88 DINREGr bothr €
rapi dl yo r epdyrelebtidmeants CpE ot gﬁ' é/s rcho Jzﬁ%rﬂfh_rgml n. lnvest.. 80:

1742- 1747 &5287%] g&fu ”;Sotl Qﬁoud%ﬁnéghgt?sof&h{aMﬂ’tg)rd&fre moﬂxfmdbasaﬁerlaﬁ"éﬁded to

facilitate andi certa| ernms used thro t t

speci fi cat rem balckbddaen'pﬂﬂ’sé it staml@n\@ﬁ fehothcr ISHPEY: e&""dr{g?"g%%“? 6’l°%n’é’feff’r al
renmoved fromits ori enviro Ifae A’]@&déf f negivfidadonrean be f i t
i s natural FW%WWI%@%”"‘éﬁﬂd us |s aI ereollv105 t he ﬁ?nd of man® fromits
natural stata, FoNACHATRN A, th@l"pos}aiualbacﬂcpemyrmcsl @nmm@y cHWRtsEhaFt of a

-10 vector a conposition of matter coul d be wh]wéﬂqb,acegell
and stijkl bn@ctahohcﬂllatmwlﬂe(ifém&qw&?b‘?}@%fo et&%‘?‘rp%os }:%h ¥)matter

particular cell is no Ll Qs 28 BIY, anaer@me(s@f t he pol ynucl eotlde. As
used her ei #hof RRIYRUSISH "dcs fﬁu‘%:{gﬂéot Pde sj" is defined to enconp ggfsm

RNA of -18 18 agg1@9%0w;ﬁﬂk@sgmrsmmxm@h@wwmpww reran

natural origin. The j X4 fddwpng 'Grol)qbemlﬂe'étéﬂtr?@nded
DNA or RNA. acHis JeiRed3QA&R %Nig?{g)ty @r%tgg%owmﬁusﬁed?ﬁg nnfjcl nﬁer%mﬁchﬁld

present i nvgnt kiem axﬁiﬁél adie smamsedq@fonbmyfcﬂe‘l‘ SPr‘iSlS’SPl
pol ydeoxribonucl eot | d nerally re%errcd {5 pRﬁems The polypeptide may contain ammo acids other than

20 sequences. 8€ 1
the 20 gene encoded amino acids. Moreover the polypeptide may be modified either by natura

processes. such as processing and otier post-translational modifications, or by chemical

ell-known in the art. A given polypeptide may contain

modification technigues, which are
many types of modifications. Also, Fhe same type of modification may be present in the same or

may occur anywhere in the
24 varying degree at onc or more sites x’n the polypeptide. Modifications may yw

eptide, including the peptide bpckbone, the amino acid side-chains, and the amino or

ol
POLYP ation. acylation, ADP-

carboxyl termins. Modifications inglude, but are not limited to. acetyl

ribosylation. amidation, formylation, gamma-carboxylation, glycosylation, hydroxylation,

stoyla*xon oxidation, phosphorylation, prenylation, sulfation. and
e, a hpd

iodination. methylation, myn
on. as well as the covalebt attachment of a nucleotide or nucleotide derivativ
include cross-linking,

i0  selenoylati
or lipid dertvanve, or a phosphotldyhnosno] Other modifications
cyclization. formation of pyroglutainatc GP! anchor formation, proteolytic processing,
racemization. and t-RNA- medlatcd% addition of amino acids, such as arginylation and

n. See. for example, Proteins- Structure and Molecular Properties. 2 " Ed., T.E.
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unnmodi fied RNA or DNA or nodified RNA or DNA. For exanple, poiynucl e [ﬂ':ﬂe-zﬂm
can be conposed of single- and doubl e-stranded DNA, DNA that is a m t

of single- and doubl e- stranded regions. or single, double-, and
triple-stranded regions, single- and doubl e-stranded RNA, and RNA that is

m xture ofVQPHTOEL “and doubl e- stranded regions, hybrid ol e@GTAS0/16591
conprising DNA and RNA that nmay be single- stranded or, nore typically,
doubl e-stranded or triple-stranded, or a mxture_of single

d .
doubl e- sCreigtenr Wdyifoesimahand i NeshY orky £993% ‘Beﬂdyﬁug?sé‘b%slieo’&agﬁr%ﬂncorrpos ed
of L1 pl ¢ SLE ANdech L CQLANS o EPPRI)EING <R C6vaRhl Blodianst rabibins A

pol ynucl “ﬂ% so contaln one or nore nodified bases_ or DBIAigg AQNA
backbones. mmmsm Erdomcadmpu’imsy New Fork GP#Dr SeBersbls Methenamaly | 85284
i ncl ude. 48 F 1o ngizg ot Lol yﬂa,%{eg,gspfﬁﬁ%% @S@t;&ﬁ@!ﬂﬁb&?ﬂ xvib’amu&u%da%mwwnne.

A vari et | Oons tan t hu
" pol yrochewt indgd. senmaaceesz bR PalThy polewﬁmqfé%ﬁ myenuaﬁ Cam %ﬁf&%fq LAYy

o e P O SR Ro ok Bl shaniARbadcs, 2l oo

enbr aces Sub#Rls esorten referre as ol1 gonucl eoti de(s).
The t er m cp@hBiReByipdalusdd poipfepridest wralmp0¢bmvd1@ﬂ®P°1ﬁ?Q§tlé¢sn°WP% g two
or nore am no _ acl ds Oi ned eac h HRdrd wed

pepti de BEAgHSEd B3 [CG ers t amno acid sequences,
comonl y g RERdEG R aasS peptldes as vveII as Ionger am no acid 20

sequences. gener al | y 1 ef g tO ast ngdt%hgfsb mchfdepﬁﬁ)yepﬁﬂiéﬂf‘coﬂ@éé cﬁ;SHlﬂl@l n

am no'@&ci ds Ot‘?‘lePOIWf'&Illeo“ e enco am no aci d reover t he

pol ypepti g, Msz@% Rt Emﬁger@hpmﬁmmmatmcmh toﬁE@d&E@s} orsweleotides 1-1532
processi ng “ot her post-transl ational nodjf P Zggﬁ 8r l%¥m%hem cal
nodi fi cat 1 @80- t@éhhﬁ&iu@ﬁ mﬂdlﬁ4ar]é9é11ﬁ4%r?b\]/\}?4“lr§3 i g ven

pol ypepti de %] LDER HihdRelehid iR dntiomalso NcRdes thbe sane type
of rTDdIfIE%{Pga% quﬁeo'f' Ag;%e'mrﬁltu% n the s{ﬁeeor] 25‘11 varyi ng degree %hlﬁge or

mor e si t egolynidiériaes y@e\ﬂt ioflieybridiming, ivnderisuimgenthybrisizatipn SeRANRIS

pol ypepti de, |nclud t he bone acid S|de chai ns,
and tHe amQi6, TQ 1 &91 Sﬁ@&ﬁ\‘ﬂ? £ ET ??mcpa?r%%gsslﬁgpﬁgﬂou but are not
limted to. ace§ %dt‘ﬂ?bmcﬁ%ﬂoﬁfcbﬁiumﬁ“ Effers td dnaspinighi ranbaion dnd3°Ghin 3
fornylation ,

caf boxyl ati on cOsS I at i l ati
i odi nat i orolueh hgahmamm-‘immdea X8 % 18%;;11 Jﬂ%ﬂé@ﬁﬁl ?rfatcz) 50 mM
prenyl ation, sulfati o IR m@o ent
Wn@ma%t}ag O(ipf-l flg)oﬁ)? D%ﬁ}ﬁ&g%ﬁhb oo Qﬁxﬂ“ﬁ’l ul qryral

at t achnments° eotide derivative, a lipid _or pid
der i vat i VejenRiired. sHe@eR Balinod gpérm@NAofollo@ehby washitigfthe filter Hi- P’hé%a'eab"“‘
cross-linkin cyclization, formation of pyroglutatmte, GPI anchor
f or mat ¢®n, Gfﬁgot eol ytic processing, racem zation. and t-RNA-nedi ated

addition of am o,agikdSin HGhRSoRpRintaY i refrsanithe wbnmmttqnmbmma“@ée f or
exanpl e, Proteins- Structure and Ml ecul ar Pr onert | eg Eg‘ Ty -19 18
DEC 2003 weeroessfiteoRdss tuglDeE, fersxample, between the two siran sof a double-strande

ingle-

polynucleotide or between an oligonucleotide primer and a primer binding site on a sin
stranded polynucleotide to be amplified or sequenced. Two single-siranded nucleotide
25 molecules are said to be complementary when the nucleotides of one strand. optimally aligned

. o o o
with appropriate nucleotide insertions, deletions or substitutions, palr.wnth at least about 80% of

the nucleotides of the other strand.

“Identity", as known in the art, is a relationship berween two or more polypeptide

sequences or two or more polynucleotide sequences, as determined by comparing the sequences.

30 "Identity" or "similarity” also has an art- recognized meaning that refers to the degree of

sequence relatedness between polypeptide or polynucleotide sequences, as determined by the

match between strings of such sequences. "ldentity’ rand “similarity” can be calculated using a

number of well known methods, including those published in Computational Molecular Biology,
Lesk. A.M.. ed.. Oxford University Press, New York. (1988); Biocomputing: Informatics and
.20 -




!

Creighton. WH. Freedman and Co., New York (1993); Wld, F. 1 C 7009
Posttransl ational Protein Modification: Perspectives and Pr ospects, Bi'HE
Posttransl ati onal Coval ent Modification of Proteins, B. C Johnson. Ed.

Academ ¢ R w York (1983); Seifter et al.. Meth. Enzypprasookfiés: 626-
646 (1990)‘{’8%&d89§ttan et al., Protein Synthesis: PosttransFEJrl onal

Modi fications and Aging, Ann. N Y. Acad. Sci., 663: 48- 62 (1992)). The

pol ypepti des of the invention can b t abl e ner.. Such i
pol ypept iGFE8ME REYERYe STyt Qt%deﬁiraf‘ﬁ?pgﬂpﬁ/ﬁg&% Y’.ﬂ’g’ﬁ%?@%e ?m%%,,{,rgp SIS of

reconbi naytly PHRAUSSEE] RAIFROLM. d8a Critpn! el | @l HympnoPresseNepdbrypept99des,

or pol ypepti des produced by ‘a_ conbi natian O‘ft:‘

t hese
pr epar i ngeaurnie poblype pt M@@ﬁ“lafr%w\‘/&ﬂyl von gieies 06&3$W‘€ﬁ§s%?f987%n£§equcmc
" pol ynuc';ﬂfﬁy fLeprirfds. Ssklamaeﬂ{d DXL pne@ 30 Sicaklot Gess. INe®SEork, (1991); and
pol ynucl eo des capa bri di zi n =r strh t'Pg bri di at I on
condi ti or@rillooHSES! Lmtmséﬁm §1' g6l 988)) g‘t} %%‘”‘“ﬂ Y- 1643.
1292- 1643, p]I%?ﬁ u}ﬁ SermiR 1d1§%§09-§§31a9fy bebbeeh RydiSdq u&ce@inctdﬂe b0 & herianitad

t her eof . eot Ide o resent “| nvention. al s t hgse
pol ynucl ewot uhdssdm:dqsatbl Co:ﬂdqiybiu@qﬁpmwgtermnwéﬁtms-‘t PiSha%ﬁ Tfjrer"chﬁ rg
Cond L1 ONS1egb 3 ¥R dnkl Cabii3, kit Iﬁﬁgs? HDsOU Bapgtied Skth 410G (16887 Ptemred

conpl enmen ereof rrngent ridi’zation condl tions" refers to an
over ni ght mbmeﬁﬁmtdlemrmmt IdERtIE alrmdwgi'@@)mﬁlv@)ﬁe ¢aspast aich §eBGeR 6 STRYRFER, 5x

SSC (750 mM Na . : : e
o oo fbied®Wsineft fo”‘\’i@ﬁﬁ'g @dggrtﬁ!c%%&)m géf%péﬁwd sSﬁétwn‘&hﬁ&Bﬁame §rbltaibs) |

ran sul f and 20 4 B?{[llér ed,
sheared Smcmmoamﬁmamatmmwrmm% NI {”*E‘éf Eeaeﬁm P8 sscC at
185 Ndial.YI. Md¥éce Bioll @wtzros

about 9@&83’*?%@3%5%&?' QLAEQ&F&S% (RI eot 1 des, _such as, for _exa

hybri di zatlr et ween
bet ween t hEonYW@esit; rﬁmgmno(rWIaccut@mtﬂEQUmCP Analyel PW%G’GF%‘BE% 5 UgP. GERslis n an

ol i gonucl eot i de IHHRMMVAd oM OVIES3 751 (usind ekt

pol ynucl e%tofpd’é“efg{’?)‘ﬁ’ Wersft?ep‘gg ?eagiugﬁﬁcgge ﬂ%"‘?. ngl e-stranded n d%ﬁgél de
25 ol gculigsl Berkol6@y dgcbmhﬂn@fsmplaadé\’ﬁtqwn gasan ARRReI YIpthraatis gﬁ
strand, opt| 1y aligned w th appropriate nucleotide insertions,

del eti ons (b1813ubst i t uti ons, pair wi;ith at | east about 80% of _th

nucl eoti des of Wi wstrigeny sf thesetuetidbddignienypro «n&aﬁmwcmémafﬁpmf%‘%

relati OnSh' bet ween 0 BC e aﬂfete?élﬁewsmaahe
pol ynucl eo"f" c"s‘éqﬁéﬂ‘ét&ce 50}1?&%8? dg%‘?{)h&% eq%grl ng t%ﬁ:e sequences.

n y C
"1 dent it y"peadentagé oY identity )& cambidipasr thefidklengtae B re EENGFPRRPRRYIE Rt ref ers

to the_degree of s rela ¢ 3f e MRSRiibdE fuceetdeninaheot | de
sequené‘és P%%““&‘?P'é%gﬁ’ﬁé'ﬁg %p“ﬁ%a%qﬂﬁﬁﬁhpbetv\e n strings of such sequences.
"I dentity" angencs polyhadiédiyé aealiowed.cal cul ated using a number of well known

met hods, i ncl ud| ng .those [ﬁl | GGRTR Lﬂagwmhl\&h%g|aa|[;erﬁlsajue|g;¢,{a

Lesk, A M, ed.” PESEEAM Uﬁ‘? &t éél}?l% {Bgéss ﬁlew Yor k. § 1988) ; Bi oconput i ng:

I nformati C&qﬁ%e o£{he present invention) and a subject sequence. also referred to as a global sequence
alignment, can be determined using the FASTDB computer program based on the algorithm of

25 Brutlag et al. (Comp. App. Biosci. 6:337-245 (1990)), The term "sequence” includes nucleotide

and amino acid sequences. In a sequence alignment the query and subject sequences are either

both nucleotide sequences or both amiino acid sequences. The result of said global sequence

alignment is in percent identity. Preferred parameters used in a FASTDB search of a DNA

are: Matrix=Unitary, k-tuple=4, Mismatch Penalty=l,

sequence to calculate percent identityl

:0  Joining Penalty=30, Randomization Group Length=(, and Cutoff Score=!, Gap Penalty=5. Gap
Size Penalty 0.05. and Window szeTSOO or query sequence length in nucleotide bases,
whichever is shorter. Preferred parameters employed to calculate percent identity and similanty

of an amino acid alignment are: Madix=PAM 150, ‘-mple=2, Mismatch Penalty= 1, Joining

Penalty=20. Randomization Group Liength=0, Cutoff Score=1, Gap Penalty=5, Gap Size
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1 8 DEC 2003 WD 00178971 PCr/USO0/ 16591 CGenorne Projects, Smth, D. W g [gq 003
Academ c Press, New York, (1993); Conputer Analysis of Sequence Dat a,

I, Giffin, AM, and Giffin, H G, eds., Humana Press, New Jersey,

(1994); Sequence Analysis in Ml ecular Biology, von Hei nje, G, Academ c
Press, (1989)00/78%d Sequence Analysis Prinmer. Gibskov, M aulraixnenssux.

J., eds., M Stockton Press, New York. (1991); and Carillo, H . and Lipton,
D., SIAMJ Applied Math 48:1 73 (1988)). Methods commonly enpl oyed to

det er m N@ehglgADIOSY ard Waidaiv SiEd=590 bequeee feqlistice |@RMIARAESo dciPlesidaes, but are
not limted to, those disclosed in "Guide to Huge Conputers, " Martln J.
Bi shop, e’d“CheAeTalélé'?ﬁf@fPr ess San Diego, (1994), and Carillo, H, and

Li pton, D., rﬁaﬁ nllllf?&qﬁ eSI IXWHHCI&&]&'EQIL@I %]d%ggl)eondae s& lﬁztﬁ&ﬁ&'at Elifeds to

determ ne ide y are to give the argest between t he
sequencesidegtifye % EdeuniﬁehOﬁiﬁmEﬂbl‘n SHQ @hiNg mﬂémlm'alt emmudemdmeq)mhqufphﬁ des

are codified in conputer prograns. |nclud|n Eackage
(| evereuspolypuciegideris idepfical i ESCARNGE cpTBH ! ’@ B‘SCG fg g‘%’ (1984)),
BLASTP, @g@ﬂegﬁgréqﬁéﬁcf fablinciude ip t@tcn?mm mluanlgﬁé E&ea@)‘ IQiO nuéldidt 31 the

(1990), program (Wsconsi n Sequénce Anal ysi Package, Version 8 for
Uni x, Censtal 2agihGESEQ ¥y NG bu othiriwards itd gbtite sgaiyohclertide cél?:ﬁnmge e Drive,

Madi son. W 53711 (usi 5 | |, honol I r| t hm of,

Wat er man, "“ALF&HQ%?QP?PCAB% }"*esd'“t i’;aftﬁg)%{d]cxatgy » g%érﬁégg ¢ f@%ﬁf[{/" 5Hu€1§8hd§s any
of the sequanGaudlck 95HERLd AISEGUISNG:Q AR bERTEEE HRatdIRF sibsiidtetiveitt dier
sequence 1S, or i nstance, 90%identica~ to a reference equence, the

par anst erxmcafoadsﬁetﬂ@ee thanges Ry ocgera@mbtag grgighpuldhe pqunchcoe@g éﬂl‘i BEBhe ov4r
the full fsegg l%er;e ‘Eelfguer]%%%*%ng &Pﬁ dtCI glrem%r%rgpm 69 that

gapsml'('jl nu ot I esmt
ref erencespglipnvol gotide are allowed. IF A preferred met hod for deter m ni ng

t he best overall match betvveen a_query sequence th,e pr esent
i nvention) andSunikiyj epelynsahde hayineadAsnpe a‘ii‘é?FqH‘ém&é’{é‘Ei Q@FU@Fﬁﬁthea

FASTDB ©0Leghende Bofatth gﬁs%cg BINO:CGRER:s 1AM RhRSLld scbuchdl o2 pbITIRAN inee,

al so referred to as a sequence | puter program based on t
al gor it§ hmdefnicdh e 4 emgoercs eguanedih SEQIIMUI@S 2 mmﬁlpezhat e peltipepsidt sRAVERSEANAY

R R T et
of said ghebal 1586HEEVeRIs, 1o obtain a polypeptide having an amino acid sequence at least 98%
identical to SEQ ID NO: 2, up to 2% of the amino acid residues in the sequence contained in
SEQ ID NO: 2 can be deleted, inserted. or substituted with other amino acid residues. These
20 changes may occur anywhere throughout the polypeptide, and may be interspersed either
individually among residues or in one or more contiguous groups within SEQ ID NO: 2.
" A polypeptide having biological activity” refers 1o a polypeptide exhibiting activity
similar, but not necessarily identical, to an activity of a polypeptide of the present invention (e.g.
cholesterol transport activity), as measured in a particular biological assay. with or wathout dose
25 dependency. In the case where dose dependency does exist, it need not be identical to that of the
polypeptide. but rather substantially similar to the dose-dependence in a given activity as
campared to the polypeptide of the present invention (i.e., the candidate polypeptide will exhibit
greater activity or not more than about 25-fold less and, preferably, not more than about tenfold
less activity, and most preferably, not more than about three-fold less activity relative to the
30 polypeptide of the present invention.).
"Polypeptide variant” refers to a polypeptide differing from the ABC1 polypeptide of the
present invention. but retaining essential properties thereof. Generally, variants are overall
closely similar. and, in many regions. identical to the polypepude comprising SEQ ID NO: 2.
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alignment is in percent identity. Preferred paranet er.; used in a Fﬁ&TﬂB
search of a DNA sequence to calculate percent identity are: Matrix= C 2003
itary, k-tuple=4, Msmatch Penalty=l, Joining Penalty=30, Random zati on

group Len = nd Cutoff Score=l, Gap Penalty=5 Gap Sigerfefesy O- 05. |
and Wndo%gi"y@gg&go or query sequence length|in nucleotide %ases |
whi chever is shorter. Preferred paranmeters enploye to calculate percent ‘

identity and simlarit of an a cid.alignment, sEAM 150,

- t upl e=2PrefgrainBHPPEPERLidS Lanpnt ‘:Tgil’ tﬁ%ml%cal (g[mg %aglégﬁnmizarﬁ% Oﬁ%@ oup
Lengt h=0,..{t Ov 26Emntud ot d?eﬁtallhuceﬂ 10, GpliceSi zmtsamlalleBC BEiants2 @08l

00/ 78971 PCT US00/.16591 Penal ta/ 05. and W ndow Si ze-500 or query sequence
| engt h i ddinemdelgtion) ape sybgtiauon ViR ehever islshorter. As an illustration, a
pol ynucl eot i dg1lgga,ygengm@nw@étﬁi@tvlaﬁm'sewmmw neleotideasfferd@offom thgent i ty" to

a sequence contained in SEQID NO .1 neans that. the e of
the pol polyohaentidgef the nrepeRfiPYeERNoR BULTCRUNRELRG tnaloor?%’?ﬁ%&ﬁﬁdfgg&%% NO.

except thal gcgnam f&lraml-l&in%éédé gsregﬂﬂlﬁ@l -BRlyng regibnid er bpht Phuse forguample.

mut ati ons per each 100 nucl eoti des of the tota t f 1. In
ot her V\orads%BGbPQibmla:ﬂW“ée pasiaDhAs P S8 EIPRRTE SEARSTSE I’ﬂéﬁggs ﬁ'ﬁ@ﬂ%‘g{% 3 Easlg%%nce

t hat has Y e%g&{eﬁ gggﬁ[&ltﬂdhﬁs&hsﬁ%ﬂoﬂr% dactivpry t AlsbOfidr efaniie 2

nucl eot i dés uence contained in S | D. NO, I e
i nserted podynushﬂbmq\taume‘dlaﬁviiﬂwl%ﬁ‘ﬂéﬁeqfe“%mt F&?‘ thlakggiﬂgﬁgr%gs RBYy occur

anywher e through &d ara diide viriney @peirsegialerations
Iné| vty d’le{;'i 5 gorg&grn%:@‘?gg?#%%%yeﬂﬁfeﬂ' B yﬁi’de ev 0

es or i'n one or g ontlkg ousd%;t%g@ within
SEQ | D NQhat produSk mlttralsmstltuampfoii%%‘ﬂQ!é‘eh%\?ﬂsn@'“ R8s e TP e Uence of at
| east 98% ".i denti Heh CeudQbalaRdisiplodat«d ByDiRa) suBstitetzoms dudrbet
the ami no* &S e&égﬂéoge%l?o‘m qgueptl de is 15 identi blbgoas §69ugnce
cont ai nedlkueldeﬁzlﬁaab'DoNDeg@ﬂﬂéié@}ﬁ”%ﬁﬁf“ﬁ%ﬂﬁ@f”yﬂe{ftﬁaﬂ‘é Y ﬁlf nce may i ncl ude
up to 2 amng acid Rizlei@asthdd &0 Bemiifiiiits a0f alshprefeatdl | engt h
of SEQ I D°' %%ami“o 1&‘&5 a?%%bgt\aoﬂt?%s etd'eg obt aj nn%ﬂ%s%%pegt{detha}gl ng.an anino
acid sequeam&ucaéotideagmmm b eeaduseddpr 4 gt F O tg%
am no acid resi d ¢cioneid the hunfi@RIDANGhaze praﬁ:rrb y
del et ed, F’Hggsrslon i}“&ggth?tﬁg%lgd %l%iﬁg]ot her amino acid residues. These 20
changes namaaenajmoarsyvmarlé colk oughqut the pol ypeptide, and may be
i nterspersed ei, ally-@BdutEn \%&hﬁﬂﬁﬁtﬁfernmomﬁswerﬂBhenatc
conti guous grou}ﬁg ‘faﬁm EQHM I\%J-% . gA pol ype[cl)tl de_ havi npél?L%Wu‘f%
activity" fomfsaifa geoe accpp!'lypeﬁtvi‘-"d@c %?W?‘ﬂ‘b”ﬁ’&t"l 1 PR but
necessarl I cal 0491.) Thes? apal y\aaattsek&nafy mhmhfmb@ent

%e"%'nnw lI%fgies e‘r %M(‘{ P TtV

i nventi®on transport activity b
parti cul arpdpyrmbtagldmdnd@ggalypemﬁg h:vg,lr Alterm3Bygly. @Bé é1aturally occumgéjvsh'ﬂné may be

produced by mutagenesis techniques o* by direct synthesis.
" refers to a substitution of a native amino

The term "conservative amino fmd substitution

acid residue with a nonnative residue Auch that there is little or no effect on the polarity or charge

35 of the amino acid residue at that posmpn For example, a conservative substitution results from

the replacement of a non-polar remdudl in a polypeptide with any other non- -polar residue.

. Another example of a conservative su*;:stitution is the replacement of an acidic residue with

another acidic residue. Conservative ;ubsntutxons are expected to produce ABC1 polypeptides

having functional and chemacal chara*:tensncs similar to those of the naturally-occurring ABC1

30  polypepude. | o |
The term "ortholog" refers to p polypeptide that corresponds to a polypeptide identified

from a different species. For examplii:. mouse and human ABC1 polypeptides are considered

orthologs.
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dependency. In the case where dose dependency does exist, it need not {gpEC 2003
I dentical to that of the polypeptide, but rather substantially simlar to

t he dose-dependence in a given activity as conpared to the pol ypepti de of

the present invention (i.e., the candidate pol ypeptide will exhibit

greater acVPPOF87dr not nore than about 25-fold | ess and, prefEUsslissoINOt

nore than about tenfold |less activity, and nost preferably, not nore than
about three-fold less activity relative to the :0 pol ypeptide of the

present i nvenfTherenn. "veRad" ypeset ialrefaras inholet @it .. ubler R, YRERI, 8L virus)
differin f%cLom t hfe ABC1 _g%g&pt I de of the present invention. but

retai ni n3‘s '943PSi5T cqdingd pepedrellGeneral Iy, variants are overall
closely siml - ' i | t i

conpri sing SESBF b&ﬁ‘éex%ﬁssiﬂ%&% i{oggﬂﬁggétgoao‘%%‘%g%fggaﬂp%éﬁ /(21 tﬁ%ﬁ'@ggia host
Pr ef er ablogll abdheonpohs/pefrid abed seguerant thaedisbcnandi'drs ohirallthgéxpadssiag bf inséryed i . €.,
chol esterol transport. activity. \ﬁ[gri ants. include, but_are not limted to,
splice valFfeaPeous BHCIEICRE0SEAUFRYSS o Bression iRghufesy But is gofi imiss logapeasses fuchand

subst i t utds@RndAPlG sk dACMTRN A PRENDYFIGOHY e pieRLdiant ™ refers to a
pol ynucl eotide differing fromthe "polynucleotide of the present invention,

but ret ai ni ng Assisehhérain, the tqoey tanssriptiemrad regulaliine region” ant' sxpreassipn cmdtiating
alterations.ip the coding regi,ons. non-coding regi.ons, or both. Thus, for
exanpl e, PLIPTABECT AT iSEioD SOHHEaEns ApGhufive hutnos Tl L6 premotSisqt AR A
differs frefmsb}gat of SEQID NO 1, but encodes a pol ypeptide that has
chol esterol transp activity. A so, for exanple, a polynucleotide variant
has althucl eot iAheiss@ heravehe torat "PERmtey sefersdoran priransgrbsgepquenqdpcated ypgireanmp

retains pror p?g th@gw&oa%{moésmeg% 'gxréeﬁ{gsﬁe?;lrsyﬁgg@f.gw'ma H;,Cg gitbipgﬁmvaf lants

contai ning alterations at produc ent ons, ons, or
del et i onsgonbuls tidbaransénmmioh ef thelseugnmapgenki es or activities of the encoded

ol ypeptide. Nucl egti de variant roquced by silent substitutions due to
F heyg eg ener acy‘so‘fseﬁiﬁnlj‘éh%‘tef’?? n@%ﬁﬁ*&%}léﬂ%‘éf’ é’f*‘?“élﬂ’.‘g Remerss af bNx‘f‘aPF%W 2bgut
whi ch 10. 2Q.308bp%n 1e1a-§§n thaCdct &n theFdAReRS iflSeAL @raﬁgehfﬁdnt. UtrBdnceplelretebive 9l

added in any conbination are also preferred. 1 5 Polynucleotide variants
can bés pr cdiguiatdorf and pesiign indepengenty dhsyhave beeryfound 67 g3’ e ihe tapekmption unit.
expression for, L0- CUl ar .4g. ch i n s in.th man MRNA to
those preferr egﬁqﬁ’{;&“a lso%t%cf% etlr]ﬂng]?& R%gttggﬁfgﬁ%%rl?%“%gﬁq%]P TAR Paé:’lﬁcgfuvari ants"

are nat ur ghdsjornfaGen 61 thgisféaidnaytam exBgdnotspynuczofideseqiienzeV Ehdlena hickidasihe
forms of a gene occupyi n% a _given locus on a_chronosone of an organi sm
(Genes | | Progeyj i thegparent o¢jl, gehicthen oot the|peggery SodenticRldymaspiciqsy B3) g5Pehese

allelic Velkal b GR8rRkpaith b idielas ihGRALY U ieplbde and/ or pol ypept i de

. y, ~non-natural I'y occurring varlfants may be produced by

mut agenesi s t etimiametoperativily liikedtis ssedtieesin o refer to an arangement of flanking
sequences wherein the flanking sequences so described are configured or assembled so as to
perform their usual function. Thus, a flanking sequence operably linked to a coding sequenc
may be capable of effecting the replication, transcription and/or translation of the coding
sequence. For example, a coding sequence is operably linked to a promoter when the promoter is

25 capable of directing transcription of that coding sequence. A flanking sequence need not be
contiguous with the coding sequence, so long as it functions correctly. Thus, for example,
intervening untranslated yet transcnbed sequences can be present between a promoter sequence
and the coding sequence and the promoter sequence can still be considered “operably linked” to
the coding sequence.

30 The term “transfection™ is used to refer to the uptake of foreign or exogenous DNA by a
cell. and a cell has been “transfected” when the exogenous DNA has been introduced inside the
cell membrane. A number of transfection techniques are well known in the art and are disclosed
herein. See. e.g., Graham et al., 1973, Virology 52:456; Sambrook er al.. Molecular Cloning. A
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The term "conservative am no acid substitution" refers to a substitutioﬁrtsﬂﬁ
a native anino acid residue with a nonnative residue ~such that thdrfellstii3
little or no effect on the polarity or charge 25 of the am no acid residue
at that pogildAfs,; For exanple, a conservative substitution rpegldedssrm

t he repl acerrent 5! a non- pol ar residue in a polypeptide with any ot her

non- pol ar residue. Another exanple of a conservative substitution is the
repl acenent of an, acidj si.du | her | HRid BShdURsic Gasnsadsviat | ve
subst i t uia6er8ioay Maé%ﬁ@@f"é%gPB“%ﬁ(%‘%%ga?@g%hg Ilﬁg?bﬁﬁlei& Aﬁa\llaflng. functi onal
and ¢ hemﬁ@&&}}%@@éﬁ@ém&i&g 986)TahdChis or 41H 0981, dFent H13: 1At Guchl tEghnispes 72PibAg
ABCl : 0 polypeptide.” The term"orthollglg" refers to 4 prg)l yctégsotide t hat

cor r espondal thontedoot Y maie cxqEarqus A moistisiinto IEPENRSY“SHeci es. For
exanpl e, nmouse and human ABCl pol ypeptides are considered orthologs. -23 1
8 DEC 2003 WO 00/ 78971 PCT/ USO0/ 16591 The term "vector"” is used to refer to
any mol ecule (e.g. nucleic acid. pBGhPdypentidgsrus) used to transfer

coding informationto a host cell. The term/ r Lo vector'. kedigest to a
vector that i Shemrasemlirvepben Flatsid? BPYRAPHBA OFf apﬁé%f&mgg'lﬁ%rﬁémcor:t ai ns

nucl ei ¢ agl 2[325g;,%c‘?yyg)%ﬁédetéaﬁfpﬁgésﬁﬁ&hnﬁaQéiarse@@ﬂ&er@bwhI‘neSEQnDe@@-j.brin@onrrast
0]

i nserted f s nucleic acid sequences. Expression inc yt i's
not |im t@dhd Kumdi ABES peseis taphredby otherastis ABG! PRIYPEP Qe 5h§étgﬁ(§lesﬁlz
splicing, if introns are present. As.used herejn.:the ABeMhrotims2esi ptional
regul ator9&@@?‘@@“%?84@9'&3&@?&“”%% tg |1E‘gsr' ?ég?)?lﬁgon" re?grro s to_any region
of the,geng @% Wi han 21 B@inolabills (s2d Langmamnensit &y Biockenh divpbyssResand
repressors. (s} used herein, the term "progoter’ lile&grissé§lﬁ@40.3differs

unt r anscr Kbm&..s’lééiu@abb(lp%%)ét@&déwﬂf@ar#’cgip.o Pepie) shpRTL I 3= ¢art- codon of a
structural_gene (generall L 1N Per@dDAtbo 399 rdkidud0pebifikaltyhae presemtiBslls t he
transcri ptﬁi"g'h"t%?r(r%?geg?crqﬁc?c\é%g geé%e. As” used ‘Hergbn t he t&rg] "enhancer s”
refers tOp%iy?e;ﬁﬁEisﬁkgmeﬂn@mﬁBNﬁ 2bwne KufouBlal spsignaL9- 1 f5- 380 S8 Mifer [ 2Rt h,
that act on'the pronoter to_ingr e nscri Bl b0k 51 GBNNANG RS Bhfistent with

rel ativel yi foriBatgidP et @F?@h?ﬁ‘ﬁd%&ggﬁﬁ &gnﬁl‘ ?\“c?elbgbkgﬁfz.l@rhey hgve been found
5 and 3' 10508 1L ANS G BbiOnidd béid nuinbers areabdse of Lawa ctal V- Ghratrveras Ween
transfGrmdd Ot transtected, or is_dapabl e of t_ansfﬁrn%t&'égrrh[e%nbgo@nﬁlgection
by an exogrrselis(ipedlyrtet then thpse 8 NO: B st e § The progeny of
o pa T cseatrake citarepts biely afhed b AShPELORRAYL firsi ABOY icDAA Wil dlwep fromagguser

i n geneti cS*q¥A g origrnall ‘parent, so |ong as the selected gene is
present. 2Q.TheptRriyReiepaes mdehg/su’:isa:qnemy reported deimae ARG a4 SFUFEHVHER

A angenen;[)redoicte]:! lfg)?nktlhg gequence of the mopse protein. The ABC1 protein has an approximate

20 molecular weight of 240 kD as determined by SDS-PAGE.
The present invention also rel:{(es to ABC1 polypeptides comprising amino acid

sequences which preferably have at ch.st 98% identity over their entire length to the amino acid

sequence of SEQ ID NO: 2. More preferably, the poiypeptide has at least 99% identity over its
ce of SEQ ID NO: 2. Most preferably, the polypeptide has
the amino acid sequence of SEQ ID NO: 2. As defined

b the degree of Sequencé relatedness between polypeptide

entire length to the amino acid sequer

100% identity over its entire length tq

T
i

previously, the term "idcntiiy“refers 1
sequences, which is further defined below.
Such related ABC1 polypeptifles inciude substitution, deletion, and insertion vananis, as

well as allelic variants, splice variants, fragments, derivatives, and orthologs. Preferred

30 polypeptides and polypeptides fragments include those polypeptides and fragments that possess

the biological activity of ABC1. In articular, those polypeptides and fragments that mediate

reverse cholesterol transport are preferred. Also preferred are polypeptides and fragments that

have improved reverse cholestero! transport activity.
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sequences wherein the flanking sequences so described are configured qrg il
assenbled so as to performtheir usual function. Thus, a flanking sequen(:[:ezlm3
operably linked to a coding sequenc may be capable of effecting the
repllcatlou, %V%,§cr|pt|on and/or translation of the coding sequence. For
exanpl e, & 3 sequence is operably linked to a pronoter REEASOHESSI]
Rr?rntﬁr |s 25 capabl e Sf dlrgctlng transcription of that codi ng sequence.

anki ng sequence need not be_  contiguous with the coding sequen
long as it funcubsHHgoRsiclespr |apd insgion "g%‘?m?efﬁéfﬁfﬂ éBChPﬁ{Yé‘FR}%‘ﬁ? ﬁ%ﬂpns(fﬂes >°

unt ransl agado ¥GH sk Hé&&h&%@%éﬁ%@%%% becipE&Re ter
sequence an?:l th es odi ng sequence and {he Bror%otiq?l ggégﬁ%ﬁ%ggﬁkgll@ﬁ be

consi der exnd’cpédisiphyad domparsd te Bie ARE] eptORgIdsEHTBIRE! forthen SERMD NO: 2
tr ans};gfﬁt)rle%n’ea e%bg&ﬁ'ﬁi F;lsoth'é %&ﬁ:{nté Ravk @5@#?10@ of QBE'aggutqrto G0N §bcm\|A

by a been "trans when the exogenous DNA has
been intrbduedr fmsu about hw 40c et fromahbitdrie 65 Ammerasisk substitgaasciddttong gnd/or

t echni que
& aham et detions ore SR el abiufs i ¥R RdvigH sh@BFHore e g Rifues” 8-+
;—lz214b1 8 DE@uQﬁ&Bm\tﬁ ﬂﬂiﬁ@ﬁa«iaﬂ%ﬂll USODIIBHV1 Y terironus apdipr mhmmhlr@mrdmspﬁﬁ ng
Bi ol ogy ( EFay e anadgerins b R ARG L8R Aot BB s can
t ﬁ ;: hni g utes% laaaﬁb ertonimlszld-eglon bfithe pdiypeptiingndndingthe cerbogdneusnudadiep poinioes
into suitabl e host cells tides. T
o novbl - RIS I gy Bt ages e e BRI ReR File el Chehy Al 2R o
tctﬁrerp[1 L ?r:ﬁ v%ié%( fan'_:,g?gaﬁlh ek aseqtmgregmh?ﬁm |19|9—$Ei}1l988]).|€ﬂ'h€amxhn acidisopstigttiontsp

in reporte ot hers, .t hown
SEQ | D Nocampbe ?Pé@e%ﬁ’f“’a?da?'[)%ﬁﬁ”a%& 3‘}1‘1“%8“38"“8@"“%?‘3“% 95010){%%{) %"lr: %%nés "
reveal i ng rélﬂnABleoWdeaehﬂwu& pOGHitidh, Awisthatiacibols) caatbesvittivaroa@Bledzaming
acids (see Langnann

(1999)). Pf éﬁ%ﬁi%%‘ﬁhe"‘f ?h—fk SA‘%&F&E)%FF S‘?ﬁ?ﬁﬁﬁwﬁ% e““%%%rqydh‘f\éé“’ﬂc g"g‘?f ers

f r om ofsheryifieRfinb QddseHdlRs BeEngA sitsiimeslgraupi no aci d resi dues. Specifically,

the present ABCs. pol ypepti S

re?3 i due 159, 1 Ygbl ?/Vg‘g“rg%@‘dWPB}r’wPepgfie%f%lbc dgo%Pc#“asr{gavi%Igw“EﬁF

1588, K fofqalyahdiktsui@bit ABE PharRnidcar 0 8eterhfnddbyentiEEns i toﬁhﬁlbfwetl\tBGJO4
15 publi shed’aéx tlsouﬁ t he ab oveanarﬁ no acul:d nu?ggrstg?fteﬁose of Lawn et

al., J. d molecule tebmay béezlfanqu wm;iestrpama biolqgieah agtiyyre Abe- aseplized Ndhe 81t Ag
dlscussed in furth

from he f&f" tr"‘r%‘?“sei\'ﬁaéq‘?egyr é"t'mB\ Wf%h%ﬁ?/% %Wg girr(g{rn&rrtr'%gg{e% lbblsgi@é%agé 50
PCR- based st agy :aifo i€ sushatonmnitiont dapoyitethe biregicalBaivity DNAitBewjuences
were adversely affecting the polypeptide structure. Amino acid residues that can be changed without
destroving biological activity can be determined by identifying regions of the ABC1 polypeptide
that are not important for activity (Bowie et al., Science, 247: 1306-1310 (1990)). For example
ABC] polypeptides from various species can be compared to determine the amino acid residues
25 and regions of ABC1 molecules that are conserved across species. The conserved amino acid
residues are likely important for biological function and/or structure. In contrast. changes n
regions of the ABC1 molecule that are not conserved across species and are thus tolerated by
natural selection would be iess likely to adversely affect biological activity and/or structure.
Accordingly, ABC1 polypeptides with additions, deletions, or substitutions in the non-conserved
30 regions are likely suitable variants. Evenin relatively conserved regions. chemically similar
amino acids may be substituted for the naturally occurring residues while retaining activity.
In addition. suitable ABC1 variants can be identified using structure-function studies to

determine residues in other members of the ATP-binding cassette protein family, such as ABCR

and ABC-C, that are important for activity or structure. Such studies allow the prediction of
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I

predi cted fromthe sequence of the nouse protein. The ABClI protein hﬁ% En
approxi mate 20 nol ecul ar wei ght of 240 kD as:.determ ned by SDS- PAGE! BPhE 2003
present invention also relates to ABClI pol ypeptides conprising am no acid
sequences \Vﬁio&%ﬁf eferably have at lest 98% identity over thermsenissae
length to the amno acid sequence of SEQID NO 2. Mre preferably, the
poi ypeptide has at |east 99% identity over its entire length to the am no

aci d sequence of SEQ ID NO 2. pref erabl t ent 100%

et |y TOUERT FEIEREIIEITIEA 1 1 FOFhGod A e g R ARl gk pate )

As def i ”‘?ﬁtgo ©¥dr QVid: or shEcth@ibihtdE TR bindinpehaede potditte Fdegraplobasdquence
es

rel at edn et ween pol ypeptide | ?U sequences, which is further defined b

| ow. SuchtmehmtferctiaBEidigs of pihent TP-ondingcRirgae R9lsinS: MAYTIAL 2480 APE B 9“Shd

insertion variants, a 2] | ' (W i L8 b I1aRhsport.

f ragment P AR *F'éf‘i(?)‘éi?u"gﬁ%regﬁ%ﬁ g’li*"‘é‘gé‘%& \Igytgf“ {é‘?}?éetale bgrgillﬂ;/%%p_t i ées asr?gn

pol ypept iﬁﬁﬁbﬁe r@ﬂd@ﬂh@lluhacfbmmphofmymuwa ihgielsena’ndlyfmlaﬁmmo witht |

possess the biological activity of ABCL. In articular 0se ypept i des

and f r agnwhssuidradorseh eredictefl gpaeragt RGP agf & B‘{“T?athgﬁ‘gr({l ‘%&’?’é"‘ﬁ‘?%f ferred.

Al so preferredsl,a\gge&{ﬂdlp%f!% ABghd dAGHRRE sihggénéﬂa\éﬂgihéaﬁrng\lﬁdniqwem se
por

chol esterol transport activity. -25 18 IZ‘)ECI#ZO 3 wo 00/ 78971
PCT/ US00/ {h§58ike St dcid ithiangss atlsiceific pnsitiensdn prigeiotidemify ipeioanfeieber to ABC

1 pol ypeptides conpri sing . am no,acid sequences 1AL &RRar nore
am no aci HDIMH%E’@C%S’%‘T‘PBPF@%?“E&%P@?D ?ﬁ"@%ﬁ‘aﬁ’%‘? a de? {ions as conpar ed
to the, AB([;\:lna% 102 0P GlafinS REHARME O EAlendsty (CanhingHIRtIaD, Si@nc2. 24#n108pri8%er r ed
enbodi nment's, “the variants have fromabout 1 to 5,. %rg_f[)omvabosliurtl I Lo 10, or
fr om about 1989))t Gheesultant ABGH van#tis can the begestesfof bigingieabit V1Y PAB L ani no
acid substitutions, addifi.on yeoly eh&biaSerdi®l VaiatgHa®ing alparticalad ant s
can have &ﬁa’%ﬂi“w%cg‘ﬂh%ﬁkgﬂ%}ﬂ%%ﬁaﬁago acid res| dues anywhere in the
pol ypept i dgimSacilebidassubktithion tzardsalisyih desoytdeholesieey sFluxtachpey WoH's ot be
termnus, as long as the variant retains bi ol ogi cal function. Al so, for
exanpl e, cnesidsredpieablgiARSE @8 can  be del eted from any region of the
pol ypepti de, i ngliidiNdnidGisGarRentiding QhmbRUSrandire knawi inchdaro Futheinmys,
wi t hout’ subst a%@dgf&hpggs{ of bil_ol oﬁgf%%ucgal , fgncti n ;Ri)g lei él 'emi]ssivgﬁt%nain
Chem , 268me2Bifad in2bgat peoidayalizpglaciacidchaess 3L ArisPe chAol gy, 7: 199- 216
(1988) ). The aniA8.46H i HRprditid(Bowes) al.,@@ﬂ pE®ooNFer watriplee jt is generally
non- conserVati ve, ' or ané combi nat i o%h%eofqi as Ion% A8 {’J'Jageuﬁ? ToVadfdl ant
retai ns i timosinohaghecmpst éltl¢f\/9ft‘9‘?'“‘l'rri‘ i the t6TiAn FRCRERY T R0 S’é c}g_n be
wi th non- conserved. A noaAtdednaing inhefss fewdpfegutdsof sutfist bt axtedr pidstigines may
or may notreB’e"eér{c%é%g?oE@]the egenet,i:*_‘f:mcode arﬁd : no acid
10 are generally conserved. Moreover, 1t hs known that tolerated conservative amino
substitutions involve replacement of \1e aliphatic or hydrophobic amino acids Ala, Val, Leu and

Ile, replacement of the hydroxy] residyes Ser and Thr, replacement of the acidic residues Asp and

Glu, repiacement of the amide residues Asn and Gin, replacement of the basic residues Lys, Arg,

and His, replacement of the aromatic ylesidues Phe, Tyr, and Trp, and replacement of the small-

i
sized amino acids Ala, Ser, Thr, Met, ’and Gly.
The ABC] variants can be naturally-occurring or artificially constructed. Examples of
|

[F¥)
T

urTi i i¢ vari ' jants. Allelic variants refer 1o one
naturally-occurmng vanants are alleht!t variants and splice variants. A

of several alternate forms of a gene o(i:cupying a giveh locus on a chromosome of an organi
population of organisms (Lewin, B., éd Genes II, John Wiley & Sons, New York (1985)).

'poiynucleotide and/or polypeptide level. Splice vanants |

sm or

10 Allelic variants can vary at either the

refer to a nucleic acid molecule, usually RNA, which is generated by altenative processing of

intron sequences in an RNA transcnpt, and the corresponding polypeptide. Altemnatively, the

ABC]1 variants can be artificially constructed. For examplc, ABC] vaniants can be constructed
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15 with am no acid residues having a substituent group. Suitable varihﬂlpgt 1003
of ABClI pol ypeptides can be determ ned using well-known techniques. For
exanpl e, suitable ABCl variants can be determ ned by identifying regions of
the ABC1 nolecul e that may be changed without destroying biol ogical
activity. WOM8HE realized in the art, even regions that neBChesin@ent ant
for biological activity or for structure may be subject to 20 conservative
am no acid substitutions wthout destroying the biological activity or

wi t hout adbweyibeteyhrafdeet siagiretted patagpepisi Afsosior girkipie. ABON REHaEd Gnlbesi dues
that can be changed W t hout destroying biological activity can be

det er ni nedfeRAFed GER il ?%W@gwglemacﬂwlﬁ%qs cpendipmgsid wsiantshwbichhaverot
| mpor t ant pRATseBGhEY iHal ydrROW GesBlibdlfrom 6 \iRGSpe Bk sch 08 h3K0 kB3 Vel 5O

exanpl e ABCl ypeptl romvari ous spec 5 can be conpar e
det ermi neNOhé. ami no acid residues and regions of ABC | nolecules that are

conserved acro%ﬁ sgegigs The onserved am no acid _residues are |likely
i npor tant for BHRBYITIPETE T 1P PH¥ReBHdes (Y hich GoPprise Jess Hiap thedfpl) lengEnges in

regi ons OfmibheciABlqubnt®becit e sét éth ﬁrSGEQ‘Hf NEPRS We‘f&‘g:dipg):i)?/ﬁ?té &g gx&gﬁgnt nd are

thus tolerated by natural selection would be |less I rsely
af f ect bi wklodé thabe Bagmenty Bylatamdaie@s the brolegicat e:tmt#\oéam]mgh paniédﬂﬁi' those
pol ypepti des wit stituti

o .
non- cons e &H ™% tp‘?téﬁ?ddﬁg “’"Ffes“’ FF?J%%‘%P“(;H“? "é'lﬂ\?‘éer 2P ’E\’Féﬁ’ ﬁt}‘ﬂﬁ‘F‘&"ét i vely

conser vedirigb Bivighesprefirey. ABTN [fAEmeAstaha?e bHS ofB¥reRthiSdRSdd delth QUG RT
the naturally occurring residues while retaining activity. In addition,

sui tabPe NB’GEE‘V&PﬁiﬁtP@?}@ pridseinFlydingithg cagpopl tﬁ@'@‘ﬂfrﬁ'éfm ELQ IGTRINGT 25 long e s

0 L BB PR L TR RSl (I I SR st

st r uct ur ethr&ighhaltatnatveesplieink ovwrt wie mbeahe(atm\my on‘canZ)G aﬂnfﬁd]ﬁ@o&@ﬂﬁte\i\@smg
00/ 789' 71 %USOO/ 16591 i nportant am no acid residues in an ABC | variant
that corr &EPEREVE B %0 acid residues that are inportant for activity or

structure in othehvakRnhiBdtags mei %@Iyﬁé PRHEiSvatiFQ! whrtBTBkEo ARced on
structure-function studi es of other ATP-bi ndi ng cassette prot eins,

i npor tlant pelypertidess ivainangs priiregnents. ABEfined harein; thetl lywc beencthemicallyinodiied. The
associ ate ucl e td de bindin nd e ort | e vari ants
i ncl ude, ggrpvatlwes 9 ﬂcﬁ n arr{annqcegl'x 15 dlﬁércnt%’o @ gfcmmréﬁ,A% lP

exa S aV|ng che no acid

substi t ut ipelypeptides, euﬁé& iP ty@d loﬁtoeshdnrmw&mecumm@ctea tohthe @olyfeiride ODetitutivABC 1
pol ypeptide. Suitable ABCL variants can also be deternined sing genetic

engi neer i MpYIWRNTHRINFNS PobPeptiies Bamed by engleben of PR AR FWE eemigsberobpgwhich
POSIT L 10NS of QAR artaBrddigMd A¥ct &Wéb%d&‘sr ih biHiod, e ABEL KBEBLATE bR

Am no aci ang can for exanple, site-d

nmut agexesitise mninabed |scrme3tma:rf rSiEJQJIDrmIOagen eciigs (Euahoveaidhsenhed AR | ya.rﬁmsend:e.
244: 1081- 1085 (1989 The resyl tant ABCl, var.i antﬁ can t hen b% tested for
bi ol ogi cal aﬁE‘F?‘%‘PV ﬁcﬁl to1a61Iomo ogous polypeptide to form a homodimer or to a heterologous

polypeptide to form a heterodimer.
Another aspect of the present invention relates to mutant ABC1 polypeptides and
fragments thereof, corresponding to polypeptides 1solated from Tangier patients. In one
25 preferred embodiment, the ABC1 polypeptide comprises SEQ ID NO: 8. The protein was
isolated from a Tangier patient (TD1) and sequenced as decribed in Examples 1 and 5. The
amino acid sequence set forth in SEQ ID NO: 8 is similar to the wild-type sequence with the
exception of a glutamine to arginine residue substitution at position 537 (the residue number is
that of Lawn et al., J. Clin. Jnvest., 104: r25-31 (1999), corresponding to position 597 of SEQ ID
3¢ NO: 8). The location of this residue is within the amino-termunal hydrophilic domain. near the
first predicted transmembrane domain. The substitution alters the charge of the aminc acid in
this region of the protein, resulting in an ABC]1 protein that has significantly decreased

cholesterol efflux activity, as shown 1n Figure 1.
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exanpl e. any one of the cholesterol offlux assays described herein.

Variants having a particular anino acid residue substituion that res8PE&200d
in destroyed; cholesterol efflux activity would not be considered a
suitable ABC 1 variant. 15 Additional nethods for identifying suitable
variants @O¥HITh in the art. Furthernore, |one skilled i nP¢HES¥E=}oul d
realize am no acid changes that are likely to be perm ssive at certain

am no acid positions in the protein (Bowie et al., supra (1990%%. For
exampl e. it i@ geter plefeyred kmbudintehgthetrinsantodtC bpnlyesptide campreses SEQ (RINGii n

the tertiry structure of the praqtein) am nqQ.aci resi due i e nonpol ar
si de chailfis Theproteneomesngyds f%ﬁmf‘éﬁ '.S‘ré?ﬂ'regzg’g’% '”%5‘(?@?"%’? (@?%'(La‘% % ai ns 20

are 9enelgl|e¥diARAEHYEsin BRERAKCI andis! T alfitVRid ftqherlco b Taticn SEMEBNOAL | ve
am no aci SUDstItutons Tnvol ve repl acenent of a aliphatic or hydrophobic
am no aciidss dmilar idake wildtypasehuehieayitly bp kxesotiemef apfarginwe p/UYRIBAAN esi des Ser

and Thr, repl acenent. of aci.dic resid A acement of
the arfi desubBEyt g ’Ré‘ﬂ“%ﬁ%#@crﬂm&léep‘i‘"é%gn%nﬁﬁg g‘ﬁ@&gae{'él ?gsg?g%ies Lys, Arg,
and H s, &GRLAAGHRE N poafiioh387 of IBRUDANCT 51 Likeshel 1R pdlypeptidadhis sghstiamion
repl acenment of thé small- 25 sized am no acids Al a‘ Ser "T%fn Met hl?pd Gy.
The ABCL anarsithetigrasa thscamine aric Fasing s i -termingliyarophilic Agmal pLe ot eq.
Exanpl es of . naturally-o ' ' §hal dglifiCanPabResed eHatbseplii ce
vari ants.%ﬂ@ﬁ‘%‘%ﬁ%ﬁﬁ@g&{ﬁék% '%(%él(l)ﬁ{e&é% sg%eskgglll 1‘g?lntfgr nate forns of a
gene OCCUGYhNGetiitdi 2ERod i Rigae 1a chromosome of an organi smor popul ation
of organisns (Lewn, B., 0d., CGenes 11, John| Wl ey & Sons, New York
(1985)). Allelic variants can vary at either thel polynucl eotide ;and/or
pol ypeptide level. Splice variantggci ®bRhutiest@desucl ei c aci d nol ecul e,
usual |y RNA, which is generated by alternative processi n%; of L}jntror& the
sequences in annthik sspeansithe presenaindentioa relates WsipRiptad RYLYPRFISPHERT hygncode the
Al ternatively, BCl. vari.ant. b Lo tded Ghegkampiel
xanpl o, AEeE! oHET and ke B anaf APl i R RigtoS GRS e ER!
PCT/ US00/ 16594 iyRekiddtaes @ebdihg e foil-leaptherBET palypwtidutpalysresetes Al so, for

exanple, ABC | variants can be prepare omthe correspan: chel
aci d mol eccingsniop thediliipndntlNA of walftxpe ‘g@l{:LfP 5 §e%lt1c{e %“e‘%gér}%c@ﬂféhlatg%
varies as described fr Vi - A > ahd Wb AR BHESR dbtatnitig foardoldingd’ BEQ | D
NO 1. Pol 9@555?@'&%9%%%%?‘2‘ re#pgr to pol ypepti des whi ch conprise |ess than
the full | thtes aNABO1 asivetlise goian ey Hapldcd ABCI e apty ERPFSNO 2.

Preferred pol ypeptides fra nts. incl 0 ARe it AResesd t he
bi ol ogi cal 'EBHeH 3P RS‘P‘”QE(‘%WEF%"?} cfegﬂ%grﬂwtﬁ%gge% r agmntﬂgﬁ{pﬁgt medi at e

reverse chql gsterptanbiePpaRmk! or have inproved reverse chol esterol
transport activity are preferred. ABCL fragnents can have oNe REdPr € am no
aci ds del eted fingme preferred embodiment, the isolated polynucleotide comprises 2 MRCIEHT

sequence encoding the polypeptide co prising SEQ ID NO: 2. Importantly, in contrast to the

published sequence of Langmann et all which codes for a protein of 2201 amino acids based on a

predicted start methionine found in exbn 3 (Langmann et al., Biochem. Biophys. Res. Comm..

257: 29-33 (1999) (GenBank Accession No. AJO12376), the presently claimed nuclectide

25 sequence contains 50 exons and coded for a protein of 2261 amino acids (see Figure 4). The

corresponding nucleotide sequence of the present invention contains a coding sequence thal

includes an additional 180 nucleotide*:s at the ' end cerresponding 1o the following 60 amino-
|
terminal amino acids: .
MACWPQLRLLLWKNLTFRRRQjCQLLLEVA PLFIFLILISVRLSYPPYEQHECHFPNKA

30 Given that there is an in-frame stopcodon 6 to 9 cleotides upstream from this location, the
; : 1

newly predicted start site is the first r:hethionine codan that could produce a continuous open

reading frame. Alignment of this ne+v ABC]1 cDNA sequence with related ABC transporter
d ABC-C (also known as ABC3) which also contain open reading frames for
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1 0 any region of the pol ypeptide, including the carboxyl term nus XE?}EWZUM
amno termnus, as long as biological function is maintained. The

pol ypepti de fragnents can occur naturally, such through alternative
splicing or_in vivo protease activity, or can be artificially constructed
usi ng wel IYRABGMNhet hods. The invention also relates to ABClpcagiistasesoy de
derivatives, which refer to ABClL 15 pol ypepti des, variants, or fragnents,
as defined herein, that have been chemically nodified. The derivatives are
nodi fi ed ithe 60 adiitiveial drhab aicidls dhdif Recitich BOFNG Sth Aty RO RA S BC1

pol ypeptiggs. eithgb In type or | ocat i,%%\_ géfﬂ:the nol e)édl 3%4‘3‘5‘3?& to the
pol ypept i d8MOIRERs, B0 EASDIREY PRAiRREE With setiwenssk yalaipst fodesamion nebistay t he

del eti on qk ' jch. ar atural | tached t
the ABCL ol mon TR R P P HBE 1AL M o B e P P ¥Toi e

ani no aci dhebguensBCowaShRdidedEm the mblistelmase ABE 1 above sdaske i(DeGABCL
vari ant.s agd

fra e fused to a honol ogous pol ypeptide to forma
honodi rior 2r CEPS et L_f”ol@agd_&g“); 9&%&&%%1051@%:687&%@@@%@&@@ emmot her
aspect of pubRotdee el teR¥RALIGPR IR sALERal Re H%%lgrzﬁsci%@%ar%ngﬁ%:p}ﬁ@eig E'clncljne-?ra%gq

fragnents thereof, corresponding to polypeptides iIso rom Tangi er
pati ent s. Haveyae if the kot daingndmdisssaquentdis i B4, pe lmtpepiidtaneanpr i ses
SEQ ID NO._ 8., Ie@%fﬁ{emx?é . was i sol a& ed f]r&m}ﬁ%T?n%i er ﬁgt,i ent (TD') and
sequenced “as decri bed T ERAFIEET eeRi 5] of thrseEsultsiitys dikefyy das hedud
forth in SE@H BuNG ABCI prékiichAtink 026 Nenito 2ttt Yaditer HRAYSHLC Emitb b4t he
exception of a glutamne to arginine residue substitution at position 537

(the r'¥si PR 1oHiRbRRSesied Byanempnn ehoh aad offlers, Akrcoxgingly, Lhmgrean et all alnotr 25- 31
(1999), Cgﬁés@&tﬂﬂé‘ﬁnill’}%em agg_gié%ﬂ%&gf Q1D 30 NO 8). The location of
u him the &m no-

this residue 1s wt erm nal” hydrophilic domain, near the
first predictedntuansyesonahenishaiain., thd 36lasddpslynutieoiaie canbBies Hd@naaas ge of

t he am no id i this region of the protein, resulting in an ABCl protein
that has s%&ﬁﬂf‘i%tﬂ“?‘“ﬂ@égb%ﬁé PORIQ|od g1tlasr gpn-epding X aaégwmey,ceSaé’refﬁewﬁ. in
Fi 1. i ; S d
igure 1. me&olynBciBhide %Q%sééf&lél%c?&gaé m&m@&@@@wq;gﬁ Jrﬁ.g%er re

enbodi nent; the nmutant C I pol ypeptide conprises
protei i cobr@apdRfd diNA sppenqsespovnla $EQIRMNGE If conmims alapeyi eadipaframabf ¢ TRD2)

and seque i ol les | d 5. The amino acjd uence set
Foren i n ShEsToRREEE SR Lt AR reiions, Hifte s 4 &b flndtionabh HERSSr
excepti on oddoarst Assiict VT4l The pyesém PIBT cINAShéwIH SED BY NCRSidkaes B kd he
resi due nunmber is that o Lawn et al., su;r)\}rpgﬁs1999 , corresponding to

1

posi ti on 5870lsheiBl eI (GenBank Aceesting NppARbI37Ebintspereal resppass. skibs thier ut i on
alters the,ghahggef ?I.t)lSﬁ BTLER aft Gl &t 5 5 Fuchdb bl Y nd 56 Th Ubitional 3136

hydr ophili ¢ domain o
20 nucleotides at the 3' end (not including the poly(A) tail). The present ABC1 sequence also

differs from the published ABC1 cDNA by the substitution of 10 nucleotides in the coding
region. Of the ten differences, seven nucleotide differences predict amino acid changes. To '
remain consistent with published notation, the following nucleotide and amino acid numbers are
those of Lawn et al., J. Clin. Invest., 104: R25-31 (1999) and GenBank Accession No.

25 AJO12576, rather than those of SEQ ID NO: 1. The nucleotide and amino acid changes are as
follows: (1) A for G at nucleotide 414; (2) A for G at nucleotide 596 (K for R at amino acid
159); (3) T for C at nucleotide 705; (4) A for C at nucleotide 1980; (5) A for G at 2413 (1 for V
at amino acid 765); (6) G for A at 2589 (M for I at amino acid 823); (7) T for C at 4604 (I for T
at amino acid 1495); (8) T for C at 4883 (L for P at amino acid 1588); (9) A for G at 5861 (K

20 for R at amino acid 1914); and (10) T for C at 6443 (L for P at amino acid 2108). Five of the
amino acid changes are conservative amino acid changes and may represent polymorphisms or
sequence errors. In two instances. the present sequence predicts important amino acid

differences from the GenBank sequence. The differences result in a leucine rather than a proline

-30 -




ABCl protein. The resultant nutant AICL protein als has significantl 36
decreased chol esterol efflux activity, as shown in Figure 1. 10 A8 OEC 2003
Pol ynucl eoti des Anot her aspect of the present invention relates isolated

pol ynucl eoti des that encode the novel ABCLl pol ypeptides an '

t hereof . TMROM7#2knt invention provides, for | exanple, isol g@é@%btﬁﬂ%ﬁ

pol ynucl eoti des encoding the 11-length AB | pol ypepti de, polynucl eotides 15
containing the full-1ength cDNA of will-type ABCI, polynucleotides

cont ai Nni ngt fekidue Nig8rand kergtite 2198. (iteresmgiyngt enpastioas.dhe predigted |GISNEWas on g

pol yucl eoti des cont ai ni_.ng pon-codi ng 5’ .an ' e s wel |
as pol ypnakp é@tﬁddégacﬁf"f&?ﬁ tg’t“é(—f %Aséap% 2PgE wﬂlﬁés %%rg g&gﬁfwglgerﬁ ﬁfl?tg% al so

provi des i%a%r%girp&iqua{cgotides that node mutant ABC pol ypepti des, such
as those o ahgli er patients. 20 In one gref rred enbodi nent, ﬁhe | sol at ed

pol yucl eot i de Tenpesesiasventiny alse fliterlo clepidsaicAGPETES BBt i de Co

prising SEQ NO 2. | nportantl i o1 NGRS REdle SEqUENce of
Langmehn &gaugpfss Wit iPE erél?)laggv%/%rleagl %r/g‘ttdél?ﬁ;g é}éﬁz%%“é'm nogtaci ds based on a

predicted Fg%im&aesmefﬂomé&—i@mgfsaw NO: exBoredpréfemhtyrtneipalyptcledtide hii ¥d¢ien
Bi ophys. Res. Comm, 5

7: 29-33 (1999 GenBank Acce ' C 6),
the preserfityidehuymeer immi@_dw&l%‘éz%e E‘?—J‘%M{(?I'F@B %‘Eﬂﬁpé’is%%? Qggm?aﬁg%g’é 120r
a protein o éﬁ@ﬁ@ﬁ@ﬁ%@&k&%ﬁ $6EasTO B iRenfy-ovdNE enfif¥ iEREPRNHEE NQ

nucl eot i deP'§ present 1nvention/contains a codi ng sg yence
that i nclygaschiondéeiniprisng] SELBID NGt |l e ddstirs sblytthe pgynuskglidoiasd g"é’ndi ng to

the followng 60 am no termnal amno acjds: |MA N 4 FRREGIEd
CQ.LLBVA\/\udmtv@VWRLCSWWCPF?‘NP@R"’%PL%%‘” P\‘}‘e‘ng?ﬁﬁﬂﬂfﬁéfe s an in-frame

stop codon o) SRk L HRS1e YRSt R) deletioh, thd thstrdomvarents, tdweell asalilc
predi ct ed ’ss‘gg'lrltpoz)f"trﬁgl%!l)s t he fierst tinethionine cod n that could praduge a
cont i NUOUS vaRems. spladimants, fragmentn|degyatizes: ansk orthgjogs. EereaBede YHA® Seqtence

with related ABC transparter .s a - adleaidéhipendasofkBC
3) which ahg¥ ReshFRSHY e&ﬁ?%%ﬁsgg&pgg%er@ﬁ?g?' P %g,%lﬁgpgl yGEI)EC 2003 wo oonsr 1l

PCT/ US00/ 1@5@%?9&&9%@1’&&@@3{:1 polypeptided mssessimghickwpise! 28t RUBSr ee of
simlarity, rnmplying that the honol ogous ABC transporter proteins begin
W t h sefuerbassie®l efflod 2¢ty1he anmi no terni nal | extension sequence proposed

for human ABC 1 Lt LS, kicked ¥mbdihedi e RolaleuPoiyiuditorabesipisas theshtrs cofing

sequence of ABC1. Ina particularly preferred embodiment, the polynucleotide comprises the
sequence shown as nucleotides 291-7074 of SEQ ID NO: 1. This isolated polynucleotide

contains an ABC1 open reading frame of 6783 nucleotides and encodes a polypeptide of 2261

20 amino acids. as described above.

In vet another preferred embodiment, the isolated polynucleotide comprises & nucleotide

sequence that encodes an ABC] variant polypeptide. | In particular, the isolated polynucleotide

i 151 1 1 ce
comprises a nucleotide sequence that encodes a polypeptide comprsing an amino acid sequen

which is at least 98% identical to the amino acid sequence of SEQ ID NO: 2. Also preferred is
an isolated polynucleotide comprising a nucleotide sequence that encodes a polypeptide

comprising an amino acid sequence which is at least 99% identical to the amino acid sequence of

SEQ ID NO: 2. Accordingly, the invention includes those polynucleotides that encode the

above-described ABC1 polypeptides, including the described substitution, deletion, and insertion

variants. as well as ABCI allelic variants, splice vanjants, fragments. derivatives, fusion

i polypepudes. and orthologs. Preferred polynucleotides are those polynucieotides that encode

polypeptides that possess the biological activity of ABCI. In particular. those polynucleotides

that encode polypeptides that mediate reverse cholesterol transport are preferred. Also preferred
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the human ABC 1 was predicted fromthe published nouse ABC 1 cDNA sequence
(Luciani et 5 al., Genonics. 21150-159 (1994); GenBank Accession no.1:8 JEC 2003
X75926) which contains an extra nucleotide "n" in the extension region
such that the newly disclosed nethionine is not in-frane. However, if the
"n" nucl eo U BH1t he nouse sequence is ignored, the nouse aPEIAISE0E59]
sequences of the extension region are identical. In light of these results,
it islikely that the full [Iength hunman ABCl protein contains 2261 am no

aci ds rat hare poliyauci@Ridds that saecaie ipd Brpemfied BalkR¥ AHRVYG SV Lanaann
et al. and others. Accordingly, Langmann et al .1 go not g%?i‘i"i%f%ﬁ%“?%ﬂ

open readi?‘f&vﬂ‘arre of human ABCl. I n another preferred enbodi nent, the

i sol at ed pol yn ' ' | -tent C I, cDNA, including at
| east a pgrt?/olrigéfg Q%P%%é]?&ﬂg{fb go F’tﬁlgﬁgwlg%o ’§&a§8(§f§g’ﬁﬁfé§911dp§ @f“b‘l"”&ﬁ‘l’%ﬁ,ﬂug{’he

pol ynucl eotABfe! padypeptidesiranng anyieipastritd ein a6 priarddi®olind SEQdIRNRide  The
10. 4 kb, 15t,‘]t}cuorgjnnmABéglp C@NA gg&ag}g& shown in SEQ ID NO | contains an open
readi ng frane st "gPBYPERIiFE 0 @I%é"’hﬁ“h RehePeBude is isolated fore gatianyTBrsind
There is aisdaéribed @BV, ah alSiBdrtprGhred [ position 7074.
The present ABCI cDNA shown i r_:tPSEQ I ?ﬂ@ﬁ%&aﬁ%«?g?lwggphd?aﬁoﬁ prﬁﬁ%ihleshed ABC
1 cDNA ( GeRBeridaseisssasst fasth IMSEQIDMNY: 1. riTteeweteatids eqpert Set btk HISEG 8

present ABRd ] es_an addi.tional 350 nucleqtides at the 5' end and
an additional 3%%%@&"88’% e “s‘ggff’““f’h"é“?'aééda%ﬁ%%sirapﬂm-h@ewpym)
tail). ThergusgenincAREides eguBpeRidalos22610infihehdiad LomMihhe, RHd hgd ABCI cDNA
by the _substitution of 10 nuc|eotides in the coding ré&gion. the ten

di f f er Encesubstinians. A qurieetide subsynytion thas sesuitpnediActo Gaibsttusion ot misaiogss? To
remai n congj Rgat ' n ' t he foll ow ng nucl eotide and
$ s%ir%rié n%ﬁéﬁn@;ﬁﬁth@gggﬂ., g:&ﬁ& (B! g

am no acid numbers are ose of L ., J. din. Invest., 104: R25-31
(1999) and GenBapmtetiwpedferaiemimdintehDtel2iRg 6o psighitedoriianartténbs 2@ d D NO

1. Th ! d ami | d ch foll . (1) Afor G
nicl ot | de TRt IEss Ut PR Gedtd: mEeEp e aeboomiicier S50 1R HO: Mhiwiociipepiiso)

3) T for G isdlatedifrb@OTangRr g ' i ty ' for G
git)2413 (1 f!oratv at amﬂn(r)}?acihf%%gﬁl@‘(&fgg@aé%gfw%ogg @%@%?g&i}%mgt anm no

aci d 823) ; epbydimentothe polynudiemside comprses The racleandearequentalset 48 in SEE) IDTNDOD, C
at 4883 (L1hohudedtic 8L agy @ﬁﬁ%@é ; ﬂé? A for.G at. 5861 %’K ?0 for R at
amino acid 1914); anglfae"%&e % BF ORR &é(cl?_n t%_ °Rfi? tfadine ifgmoarsgyell
Five of thes>5'and Adlaaking seangss The epenoasitipVitdme/éhcadds A PoRplstideANIESaing My
repr esent Qﬁg%’mr ghj sms_or é%(g%nce_ errors. In two instances, the present
sequence pfedr EPUARE TS OB RRSULILES. 2 gpbpuslegiide subistipyion that GswiBan kn Arg
sequence. WErygisisARRI0A @BresiSdb7 (ulin@the Qb A g hpe -30 1 8
0 E C 2003 WO 00/ 78971 PCTJU 80011_65€1_ at r eS|é(’:Iue %ggg‘laﬁégrgﬁli ?dedg?due 2108.
| nt er e¥tingly, Adethsoespeg@s iheinsesent inventipn sifitastte dolatadgion@uniastides that comprise
the non-coding 5’ flanking and 3' flanking regions of ABC1. In one embodiment. the isolated
polynucicotide comprises the non-coding 5' flanking region of ABC1. Preferably, the 5'
flanking region contains, but is not limited 1o, the ABC1 promoter region. Thus, in a preferred
embodiment. the polynucleotide comprises the sequence shown in SEQ ID NO: 3. As
25 demonstrated by heterologous reporter assays, discussed in Example 15, the polynucleotide set
forth in SEQ ID NO: 3 contains the transcriptional regulatory region of the ABC) gene. As
shown in Figure 13, the polynucleotide set forth in SEQ ID NO: 3 is a 1643 b.p. non-coding
sequence that contains severa! transcription regulatory elements, including a TATA box at
positions 1522, 1435, and 1383, as well as transcription factor binding sites. including several
30 putative SP1 sites, and several nuclear receptor half sites. In addition, an identified sterol

response element is found at position 1483-1500. Further heterologous repoTier assays

described in Example 17 revealed that several discrete portions of SEQ ID NO: 3 retained

promoter acuvity. Accordingly, in another preferred embodiment, the polynucleotide compnses
-32.




al so found in each of the three TD sanples anal yzed well as the highly
conserved nouse ABCl protein sequence. The present invention also rlef B203
to ABC 1 pol ynucl eotides conprising nucleotide 5 sequences that preferably
have at | east 80% identity over their entire|length to the polynucleotide
conprising SEPIBING 1. Mre preferably, the pol ynucl eoti de HEBUSRN/ 168 st
90% i dentity over its entire length to the pol ynucl eotide conprising SEQ ID
NO 1. Even nore preferably, the polynucleotide has at |east 95%identity

over its enhhélé‘on'demlsB}iﬁ,%ﬁdl%439@iaaﬂml3epi§2d1 4G URLE} 4B &ﬁ%c%ﬁ)N@ 3l1n Mpst
pre rably the polynucieotide has 100% 10 identity over its entire length to

t he pol ynuclesstiade preiamsd iembodr@RQtHeDoNOucléotidgivomprsdsaeldotigsBCBI4-1532 of SEQ
pol ynucl eot i include substitution, deletio i nsertion variants

hei ] " ol SPRD S Ehieasediencaia: Beeriiorit Eive B ate gepy He 3t ie .
-thol ogs, Whe{&QiaRoEG-SerréDErfbditaeROhE F@@mu BYife @&ﬁﬂqssyméotnu&semsodeh@bﬁd
I nserted, or derivatized. Preferred pol ynucl eoti des include those

pol ynucl eot iSE&SID N 3 emueis shemtogsgtvﬁe@q ARG1 pmegtsqnnbrebpqms@gu LogR ligands.
activity, such The %Sﬂcrﬁcgl gcﬂogﬁ'mg eot?n{ ¥eo C%ls CS a {1 deasnﬁﬁem%g It%gigynbg{dlzgg

enbodi nent, the i'Sol at e e co ses Re“%n

sequence of uﬁ&i@ﬁbmdg&n&oﬁﬁﬁ&riscwhﬁé hytlqotiaé esque eeé‘(tf@ﬂh ESHEQ ID IND: 3, wherein the
pol ynucl eoti de conprises the sequence shown]as nucI eotldes 291- 7074 of SEQ
ID NO 1. THugleptids|ssqueaceiss YYRic) Rempire actyvdt i Yis 2agibegmbpdigisah theeadi ng

frame of 6723% ﬂy@lacg%'c%gn&eqnﬁasmﬁ% eTel aagg,y;gges Ir% ??li'm%%‘? @f@,ms to

aci ds. as descr abov I'n yet another odr e
i sol at edlo poltymmleenﬂe sbquﬂmerpmmmmngnmlmhémn- 582, HEquiéA.d 18hd b4k 12U &6 3a0r

ABCl vari ant e i cul ar he i sol ate ucl eoti de .
conprises a ﬁ ‘g}‘%ﬁ,ﬁh&b@nge Hep hsus E%SCBB?WBEﬁA%éPBW‘?’ﬁWQWan
am no acid sequem%ﬁommmciﬁen@tmé E@lﬁied%gfiﬁb i e&hpﬁs@s {Hee ALHKY reEibsloseq
ence of SEQID NO 2. Also preferre an i sol ated pol ynucl eoti de

conpri si ng aABGE| Soeiaié t@@@f@ﬁéﬂﬁ@@egﬂqm haye beeteidensifiod Whsdimarepiceampaltesnattysigh
Seuance of O SEERE REDS br b8 ABic PRSI0 FESB, LR ChAlLR AT 0aB8. ¢

sequence of ccordi ng ention i OSG

pol ynucligot i dgRatbiakqenead Eot Hampd) hedulll RagthiBHETRABEQ IDAN@p&RbhERs 46
i ncluding the described substitution, deletion, and inserti on varl g}glﬁn
1

wel | as ABCIseapanessi(&A)BE PR AA)n whichdiaye '%ﬁ?‘t"é oy} i dRtessary fyr
fusion ;0 poy H&p% ﬁﬁltoﬁg%taﬁmlxqﬁ%onﬁ hﬁﬂlsmw&gﬁ&&gtlhd&fm@re those

pol ynucl eot i d at ‘enco pol ypeptid hat possess the bi ol ogi cal
activity of @ﬂellogamlxpmmmmuamsldmbeglpmbmdmglantlmﬂégzolt GOm0 H2249-12252

b et orred - 3 AABEERIRHS TS AP PAS CES PHEs U aNS oS b e ur s phal

enocode 330! yReRiAsda8 1d Moleaddalehdifife 0 8@ nifeN &S cﬁxbOﬂﬁ&Et@é’fD Bidir aRSPHFL003
(1998)). Thus. the 3' flanking region could be aitered, for example, to increase the binding of
Vigilin, thereby increasing the half-life of the ABC! mRNA. Preferably. the isolated
polynucleotide comprises the sequence shown in SEQ ID NO: 4. Also preferably, the isolated
polynucleotide comprises the sequence shown in SEQ ID NO: 5. In another preferred

23 embodiment. the isolated polynucleotide comprises the sequence shown in SEQ ID NO: 6. In
other preferred embodiments, the polynucleotide comprises a sequence that hybridizes, under
stringent conditions, to the nucleotide sequence set forth in SEQ ID NO: 4. SEQID NO: 5, or
SEQ ID NO: 6.

The present invention aiso includes related ABC1 5’ and 3" flanking polynucieotdes.

30 Accordingly, the invention relates to polynucleotides comprising nucleotide sequences that have
at least 80% identity over their entire length to the polynucleotide comprising SEQID NO: 3,
the polvnucleotide comprising SEQ ID NO: 4, the polynucieotide comprising SEQ ID NO: §,
the polvnucleotide comprising SEQ ID NO: 6, or the polynucleotide comprising nucleotides 1-
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activity. Yet another aspect of the invention relates to isolated

pol ynucl eoti des that encode nutant ABC 1 pol ypeptides from Tangi er! 8 DEC 2003
patients. In one preferred enbodi nent, the pol ynucl eotide 5 encodes the

pol ypeptide of SEQ ID NGO 8, which poI ypeptide is isolated frompatient TD
1 and iswWReeTEMEd above. In another preferred enbodi nent, RITAIS00/16591

pol ynucl eoti de conprises the nucleotide sequence set forth in SEQ ID NO

7. The nucl eoti de sequence set forth in SEQID NO 7 contains the full
open reading,f S I 285 | C

r eadi ng frlgrgre L(}%glélé’)gg 1al\%|r?)c}l6itlgzlpt§| Ae of ?'5611% 2%5@@)3@8 goﬁ‘i"g‘r’%‘?%gﬁ among
ot her 10 smlb)em;:tegnqia)m at lwast B0Ve otordgre fendbdy ittledst 90%] dvah mofSpttfefablyat #asA t0 G

substituti |t| 3 u t he nunbering of Lawn et al., supra
(1999)). "%Q/a @er%’ir ZQ?/( H’(S? ¥ AYAR 1§ OizR ﬁeﬂggﬁ%awdrnyﬁﬁmeé&rwawon%t
encode nutmakindBily laeddélaepﬁelféi?e‘d !

pol ypept i de of %G L l. 10, whi cpr? )Jg’gds‘g&edé?:dﬁmlttg&?gapat g‘%%fﬂr:%ﬁ?t gﬁsé:lsser

pati ent TDZOiaa@ﬂll@llal%éud%wmtlatﬁwamﬂmwy!emwamot her preferred 15

enmbodi nrent. thg.pol ynu t.ide co rises th Ieotld st forth
TSR0 1D o 8 B R R m ER BTt e e i o e e e s ha
contai ns tdhecdipilemepary tb@ﬁﬁbﬁl‘goffthaﬁﬁbveﬂéscméd pol§fucioti@qdenchd. Wﬁs@@

sequences. The open reading frame encodes a pol ypeptide of 2261 am no
aci ds, corfcagini theyterarsergplempaarys gefetsite tjleﬁwhsdlzequrym@hmg ibdevesubst i t uti on

Lo or Sl BT, Pl BB DR, REUNE SR IR B,

i nventinon Teloaigse- htmnded)hlaﬂ@ddeﬁioydaurek ex@tshides bé b@ﬁpléﬁéﬂ?@%enﬁﬁ&uﬂl@ﬂn@@dl ng
5" flanking and 3' flankin ions of ABCl. In one enbodi ment, the

|sol ated Pongsundegpimal Yé’g C? wh aPRreP%ﬁﬂ%UﬁgHsempqlSaﬁréFtrrngrOégl on of

ABCL. Pref&balilionst Mir with b léﬁkh&ﬂt ﬁ@ﬂ'o?ﬂle%gfeﬁﬂl&@’o n@%&lﬂe?stﬂﬁh limted to,

the ABC | pronmoter region. Thus, in a preferred I ment

pol ynucl eot i deAgotipr ispes of the ps@qmlenmtlethmmsnn c&lﬁ@)sht[bn&\l@mﬁ:lsm)@thaﬁovcl

denonst r at u r ssa dISC ssed in npl.e 15, the
pol ynucl eo E‘B gg%g B’Puc %tﬁ%g 8?%“%‘?‘:%%9 N@aa %"%@ﬁf [78¢ §7F ’BF?‘p'thF onal
regul asorye nﬁﬂisﬁx@n@f:mbhfbsé%@lglnugeﬁﬁie eﬁ&d:rﬁé‘tﬁ%olgﬁ ﬁugwﬁprﬁsﬁmg $E®ID NO: 2,2

n )

pol ynucl eot i set forth i IDNO 3 is non-codi ng
sequence tRAYIESRtids P@n@w&%ﬁ(} Ip 2l¢x s  pelyensieatige mesynwuehendﬂss 2911874idi ng

Factor b ek i 18, PR fieb i iy s idpofiic Bl I SRS (00 o

nucl ear r esegpérae uhﬁadlf is i leass 98%nd®dchltm the amiio acikesequérnice df SE@IDINO:remganse

el enent is foulﬁd at p i tion 1483-150 Furt her heterol ogous reporter
assays de¥PPi5&aTIER H'ﬁ%ﬂﬁ gl %amrlwattweé\?eparesarpelypeiiaotwsrerlaﬁgt of

SEQ | BoNO jegst rsg%abmau? DML Ao Prdfirably - 95%01995@ Beérrts er'ltﬂe aetnNE thePr ef erred
enbodi nent, the pol ynuc eotlde conprises - 2003 00/ 78971

polynucleotrde comprising SEQ ID NO: | and a suitable carner,

'I

{n another embodiment, the composition compnses a polynucleotide comprising an
ABC1 5' flanking sequence and a suitable carrier. Preferably, the composition comprises a
polynucleotide comprising SEQ ID NO: 3 or a polynucleotide comprising nucleotide fragments
1-1532. 1080-1643, 1181-1643, 1292-1643, or 1394-1643 of SEQ ID NO: 3 and a suitable

-~
L

carmer. Also preferably, the composition comprises a polynucleotide having at least 80%. 90%,
or 95% identity over its entire length to the polynucleotide comprising any one of the described
5' flanking sequences and a suitabie carrier. In yet another embodiment. the composition
compnses a polynucleotide compnising an ABC1 3' flanking sequence and a suitable carrier.

30 Preferred compositions comprise a polynucleotide comprising SEQ ID NO: 4, a polynucleotide
comprising SEQ ID NO: §, or a polynucleotide comprising SEQ ID NO: 6, as well as a
polynucleotide having at least 80%, preferably 90%, or more preferably 95% identity over its

entire length to any of these polynucieotides, and a suitable carrier. Still other compositions of
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nucl eotides 1-1 532, 1080-1643, 1181-1643, 1292-1 especially preferred
enbodi nent, the polynucleotid ID NO 3, which sequence has been sh¢gDR(o003
have 1In yet another preferred enbodi nent, the polynucle 5 SEQ ID NO 3.
which is s{égymng%,r egul ate the ABC The 5' flanking pol ynuclgelyishs desO
conprise PCTIUSOO 16591 43, or 1394-1643 of SEQ ID NGO 3. In an conprises
nucl eoti des 1394- 1532 of SEQ C pronoter activity (see Exanple 17). tide
conprises nucl eotides 1480-1510 of 1 transcriptional response to LXR

| i gands. a UUBYSEHPT gemprsg ey ABak polymiclestidess Praferdbly. bt compmeitioncomgrisesens,
to the nucl | : : RN, 4 0. SEQ | 3. wher el

nucl eot i de pggé%‘g%oé@@ggéﬂlﬁgg%ggﬁmﬁgﬁ grc% ?0\%11 >IE/:)1.‘“'}&I%ne cf‘ej'fpnélrﬁ‘égﬁ-@rﬁ)gﬁgo% PEht |
the pol ynucitadid datigerconpri ses a nucl eoti de sequence that hybridizes, under .
stringent conditions, to 10 the nucl eotide sequence conprising nucl eotides
1- 1532, 1080- 184344149y p copmpasitianefthy gresent HventiongnayGOMPriss. iEY qopybigatiorns,
wherein th ' I olpce i, Mi 1 n ;

enbodi ment 0 R PRl e aa e ARt po R Sina bt Yo AR IR
have been iagueog$ cpoéncadbayiedtin dre cofnpbhigo\BGeferdbihya teaairiet renPere fhercompbsition
regul atory %ﬁ uen es.dFor exanple, the full length sequences .

( AA) nCU/ UCERRY T AFRH5d AR SIS s IS BRPOm PR PEAIE of SIS JSTRRFTIUTS (bt &9 t h
14K homol ogyecli andvk beAdpRE@ahialyReMNA pdi. - EAMpRASK alieHlec8GieRMrOkAbM NS those of
(1997)). In addition to binding HDL, Vigilinj/has b 20 mRNAs and to increase
t he hal f - | iskidl ipfthe dmecandripghude TrfgPTA buffgsandtEPGH.@1 anki ng regi on coul d be
alter Vigilin, thereby increasing the half-life of the ABC polynucleotide
conpri ses the sequence shown in Si  pol ynucl eoti de conprises the sequence
shown in SI 25 enbodi nent, the aBdiavedopahdHiKt €ells de conprise; ot her

preferred enbodi nents, the polynucleotide ¢co stringent conditions, to the
nucl eoti de sequ-@??dﬁe¥ invegfien g Kjdgtessto recombinant vectors that comprise one or more of

the above-descnbed ABC1 polynucleotides, host cells that are genetically engineered with the
vectors comprising ABC1 polynucleotides, and the production of ABC1 polypeptides by

15 recombinant techniques. As mentioned, the invention provides recombinant vectors that
comprise one or more of the above-described wild-type ABC1 polynucleotides. In preferred
embodiments, the recombinant vector comprises the poiynucleotide encoding the polypeptide
comprising SEQ [D NO: 2, the polynuciectide comprising SEQ ID NO: 1, and the
polynucleotide comprising nucleotides 291-7074 of SEQ ID NO: 1. In another preferred

20 embodiment. the recombinant vector comprises the variant polynucleotide encoding a
polypeptide comprising an amino acid sequence which is at least 98% identical to the amino
acid sequence of SEQ ID NO: 2. Also, in another preferred embodiment, the recombinant
vector comprises a variant polynucleotide that is at least 80% identical to a polynucleotide

comprising SEQ ID NO: 1. In still another preferred embodiment, the recombinant vector

o
n

comprises a polynucleotide that is complementary tg any of these polynucieotides.

In another embodiment, the recombinant vector comprises a polynucleotide comprising a
mutant ABC II polynucleotide isolated from a Tangier disease patient. In a preferred
embodiment, the recombinant vector comprises the polynucleotide comprising SEQ ID NQ: 8.
In another preferred embodiment, the recombinant vector comprises the polynucieotide
30 comprising SEQ ID NO: 10. The recombinant vectors may also comprise a polynucleotide
sequence that is complementary to these sequences.

It is also understood that the recombinant vector may also comprise. in any combination,

two or more of the above-described wild-type, vanant, or mutant ABC] polynulceotides.
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The present invention also includes related 30 Accordingly, the invention
relates to polynucleotides at |least 80% identity over their entire 1 glﬂgggm
to the the polynucleotide conprising SEQ 1D NGO 4, the the polynucleotide

conpri si ngWSEHBEING. 6, or t -33 pol ynul eotide conprises thecpdusédiagd ng
region of identified which may represent alternate sites Preferably, the
3" flanking region contains 3' UTR (SEQ ID NGO 6) contains 46 own to be

I on i Amaies. s th o
e " o Bl o oS et e, s,
flanking reymomnopolynaiadéspts ifdvhd inGeh bectdiing weii&dx‘é?/%]tfgtéﬁ&-?an%

raoly,

for
exanple, to jncrease the binding of | nRNA Prefe e |sgcl1%ri"&j EQID
NO 4. Al sEpMarEr apPYne terniqusshayederen BeycribedN@se ral lsrandard ldberatgry efaansied t he

sequence ShRWAidJ DGR P ic BetibBs inC rises A s nce that hybridizes,

under forth i_F\d”g[I%Q I Egaﬁbmf ﬁ%té%gsl B ARigsrdar %F’%gﬁé%gg) gé’ﬁﬂmgk et ¥a Moacglar

pol-ynuél eofiatens: Aekaboorrpni Mamg!, 2fdde,qColdeS prag WRRSHR Prdsh ol §¥ng Harbor EI Y.

pol ynucl eo llgg pg%l &SI np @‘E%l D Ng 3, . pol ynucl eot | de conprising SEQ 1D

NO 5, he {)o ?HUCF 1 H8" EChr 1 8 § T Her s dleadar Biolggih(Wiley 26 SonAD! 994));

00/ 78971 PGHLALNR}1GRAL ionlEX8Hs . 292- 3,,0r 1394-1643
i R G M i mal 2y (B Vs hor e

of SEQID NGO 3. Preferably, the polynuc
pr ef er abl yCgre Neasier oobExpecssion fsotecls BlumatityssaClik@asy). 95% and nost

preferably 100%.j.dent.i v ' entire |length to any one of the
af or enent i oned [Qr#yl aﬁ{?f %%mg%ﬁé‘nﬁééwf’% ‘?°"!5F§Fé"|“%_ﬂmp12ﬂ yspdicTsovacthess i ncl ude
t hose 1pol yiypiabpkéleasd foltaifuOisha $6the POl Kalt Cﬁ%&“@‘%ﬁ'%‘%ﬂ‘&%”s

0 a

transcriptional regulatory activity. It is underst e present
i nventi on FURRAEIe ViRh Hiedesicsll maghinery qughdhstraplibcttiod@sdbhadpression of the gene

can occur). Preferably, the vector is compatibie with bacterial. insect, or mammalian host cells.
Also preferably, the vector is an expression vector (for a review of expression vectors, see
Goeddel. D.V. ed., Methods Enzymol., Academic Press Inc., San Diego, CA (1l990)). The
15 vector may be, for example, a phage, plasmid, viral, or retroviral vector. Retroviral vectors may
be replication competent or replication defective. In the latter case, viral propagation generally
will occur only in complementing host cells.
Typically, expression vectors used in any of the host cells will contain sequences for
plasmid maintenance and for cloning and expression of exogenous nucieotide sequences. Such
20 sequences. collectively referred to as “flanking sequences” shouid preferably include one or
more of the following nucieotide sequences: a promoter, one or more enhancer sequences, an
origin of replication, a transcriptional termination sequence, 2 complete intron sequence '
containing a donor and acceptor splice site, a sequence encoding a leader sequence for

polypeptide secretion, 2 ribosome binding site, a polyadenylation sequence, a polylinker region

ra
h

for inserting the nucleic acid encoding the polypeptide to be expressed, and a selectable marker
element.

The flanking sequences may be homologous (i.e., from the same species and/or strain as
the host cell), heterologous (i.e., from a species other than the host cell species or strain), hybrid
(i.e., a combination of flanking sequences from more than one source), or synthetic, Also, the
30 flanking sequences may be native sequences which normally function to regulate ABC1
polypeptide expression. The source of a flanking sequence may be any prokaryotic or eukaryotic
organism. any vertebrate or invertebrate organism, or any plant, provided that the flanking
sequence is functional in. and can be activated by, the host cell machinery.
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are conplenentary to any one of the above-described pol ynucl eoti de
sequences. As used herein, the term"conplenentary"” refers to the T 8 DEC 2003
hybri di zati on or base pairing between nucleotides, such as, for exanPIe,
bet ween t H¥OMRG8WAr ands of a doubl e- stranded pol ynucl eot i de PCTAISHHRS5?

si ngl e-stranded nucl eoti de nol ecul es are said to be conpl enentary when the
nucl eotides of one strand, optimally aligned with appropriate nucl eotide
insertions, delrgtvedisr MbuldaWdFréfbrdbly ditSudepaicast\Ohé belddtablensikeraboprop&Ation|
the nucl eotides of the other strand. Another aspect of the present ,

i nvent i on it @hegted selscblegnarkesinmSencaigmeanEIhAENCoRss 3 HURIFIN naggespry for the survival

pol ynucl eqpj des, e ribed) AHo%S, 300, SULILADKEAGAT 9ufble b0eABE ripROGiAENT
the 15 conmpoSition conprises a polynucleotide encoding the polypeptide
conpri si N@n&@ prdkeiNOthal (a) aonfpodeyistde evanitibeotico apstheaitognsSEQ, aiphddlinl, a

pol ynucl eoti de conprising nucleotides 291-7074 of SE% | D NO, . 1d or a

pol ynudl edtyaquclrcerdiangmicin dmpsekaryoye hest felis &) GemBleman ayxougphis defiggires ol
which is a 0% | ' - 10 G oRd € 1ddpNO 2
and a su?fgea{ﬁ?lég;c%?%@#f&pﬁhgﬁl&i éf?%rﬂdggrr‘tl)agig% lrlargr tﬂ]C dofhhpzéggﬁd}pgsli)r?fegﬁg?onpri ses a
pol ynucl eohdrkles reltidegeadin, Z04 1I8ekyarorB 394, opnesheycaixiesistedsfonsukayotc qplietbvwabl y

95% i dentity over its entire length .to the polynucl eotide c ri sing. SEQ
D NG I e s bR AR Fesshare BRBUBITERT = (ot Sghetean
Lare usdldl 18 kb 1BEEPEREA @hel a

conpri ses a polyREchAgbit e GRAREAS inthdd hosAB _
suitable carrier. Preferably, the conposition conprises a polc?/nucl eoti de
conpr i ¥ ngArBEkJidaboniiy the process wisteymarneebat ateingmeaseridsmagd fon dleasdugeot ofgnent s
25 1-1532, 1080-1643, 1181-1643 -1643, .ar - f NO 3
and a sui 1RBFE CURp PeRovy 88 TR iy lin dluiohBlong ofdicRbe

pol ynucl eatdneiaubiavd fMecombinanfsdlis 8 8Xam@eef suitab|Ofkléciatemhdrkers fv etamintaiae o¢lsr e

| ength to the pol ynucl eoti de COﬁ_{Pi sing any_one of the descr.ibe 5'

f1 anki ng seefuénedidrafrias reluresfDETR apd Bymidine batseaiot REPmEtBbd nent, the
COTPOS! L ORarkAIHAbIS Bk Aaddf hx&yeénsaﬁohgﬁes ERhéreinel e ARtorRiant hRMkiduely
sequence and a suitable carrier. 3u Preferred conposi tions conprise a

pol ynuci eotdaged coaprive ibpgirSEQS kD skiertios, zepe protephmdhevsciode Seleasiop pressungsSEQ | D
NO 5, or a polynucleotide conprising SEQ ID.NO 6, a |l as_a

pol ynicl cotse G RaE eazOrr, s eer o bot B i eerBhafer by osos
dentity O¥fderibh Spen® it the treldRAOTsRudc@ssiviely hbnded ahereipOleydingloahd anisiificariortofa
suitable carrier. Still other conpositions of -34 16DEC2903 WD 00/ 78971 |
PCTNSOQ' 165@h thensslection aerneand B¢ keengufaaresalbaneressst guarbnesal Adsl
Preferably, the conmposifti ' : l,ynucl eoti de conmprising SEQ ID
p?)%?‘ipn%e eos?#%%ﬁ&d@d@(ﬂe%ﬂ%&%& ]IB%A 9 and a suitable carrier.

NO 7 or a nuc e conprising . rri
| n addizti on, a Thdpasrishand also prederglysenndin a Iptem tenaynationpequstse. Which sy
e of the a?ove: descri bed ABgséwgsotl ¥nuc| eoti des and

conbi nation, t
ypeptide coding region an o terminate

WO or nor
a suit abl e ity dpcated ) olhe eoggta po

transcription. Usually, the transcription termination 4equence in prokaryote cells is a G-C nich

fragment followed by a poly T sequence. The sequen;ce can be purchased as part of a

commercial vector or synthesized using well-known i‘nethods for nucleic acid synthests.

a3 The vector should also preferably contain a ri‘ osome binding site, which is usually
necessary. for translation initiation of mRNA and is characterized by a Shine-Dalgarno sequence
(prokaryotes) or a Kozak sequence (eukaryotes). The element is typically located 3° to the
promoter and 5° to the coding sequence of the ABC1 polypeptide to be expressed. The Shine-
Dalgamo sequence is varied but is typically a polypubne (i.e., having a high A-G content).

30 Many Shine-Dalgamo sequences have been identiﬂeﬁ, each of which can be readily synthesized
using well-known methods. 3

The vector should also preferably contain a promoter that is recognized by the host

organism and operably linked to the encoded polynucleotide. The promoter can be an inducible
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aqueous carrier can be used in the conposition. Preferably, the carrier
renders the conposition stable at a desired tenmperature, such as rlobftl 2003
tenperature or storage tenperature (i.e. 4Cto - 20C), and is of

appr oxi matwOWmIaL ral pH Exanple of suitable carriers are WOwswasssmose
of skill in the art and include Tris-EDTA buffer and D PC-HLO. 10 ABCl
Vectors and lost Cells The present invention also relates to reconbi nant

VeCt or st pRimcteni bicSAstiif e QForBée maumm@em%@ef@uﬁ%,%&{nm%d@ﬁ@ sof 1

pol ynucl eoti des, host cells that are genetically engineere
vectors cdBRCNBINTIBEN4sndantheiraonirolis responbettd some dringd inomlofe rABﬁﬂxons

2l PSP 958l AT o PRI 3 TR e LA

provi des reconbi an vectors

above- des pedreeéts witidle torﬁnﬂ«B@lenmbuw prREEAL SonskiueRl LRI leqtmeeml@%mt S,
t he reconblnant vect or conprlses t he ol ynucl eoti de encodi ng the polypeptlde

conpri ~si RYETSERS PHINEEN2A siighblepomaterivenerabdy buked te i nglyBrRAeqtide NG removiagd
the pol ynyg eohideaean 4 o% %W‘H%&?ﬁsﬁﬂgﬁﬁ cﬁ%;l‘% angéu&; angJins%)‘trlgﬁhg]edgm{eﬁ o

anot her preferred 20 e mant reco Vec

vari ant p(pkqmmdseqnmdemmbodcqtrg as maitipped) kindeévCosies taitbeARedd diftcaci d
sequence whi gg I s at, | east 98%lletgent cal to the anino acid sequence of SEQ
ID NO. 2. RPEHCAUCR 2838t REFeSHPRPLNF BAlyBYertidre fhus. thsscoombinmst WeeHr cayect or

COWpFISES amﬁ.'f| TOE)QM 8 |
pol ynucl eot | He a?gmgr ] tSI EHMSE%QT'%%IEI%M? thl%na%rtldlm %§gnr?%tg)lf1/ pp}é) @lces@deg

enmbodi'flentand @rhéBCé@mmtpramch\ﬂe@tab found i SRPAPNG: 1 Trel recumetieoi vekeortdanblse S

I tar f | mbodi t, th
¢ oot mangyais By Senb G RO K UECET I PR 1BaANeT Ry o8° et en

pol ynucl ectBCiepdlgmilabadesfand an ABTANgbmbtefli sease patient. In a preferred

enbodi nent the reconbi nant vector conprises the ol ynucleotide conprising
SEQ ID NO 8. feﬁ“&lﬂéﬂt‘h‘éﬁl‘e’?}lf’é?‘ﬁrﬂ"é‘ﬂméﬁ’lﬁé‘éﬁdﬁéﬁﬂ)c“’ﬂlﬁ@?%éﬁmmhm higher

conpri ses (& Jolnmusbent ésft%m%greﬁ%r@fe nﬁﬂlgzg s H%m %’fﬁﬁ{ nﬂ‘@orﬂop% :me!n ant

vectors may al so conprise a polynucleoti e uence is C ary
to these Sbﬁqlu%h@élssvstbm thas had been selemedsfooost. tThathetelvdogoes prohionartn heasted alofey

al so conprj se an 0 Wo_.or re of the a ove escri bed

wi | d-type, or JEgnietiay wi [@ﬁ?‘?/fs%?cbm}%f JBEF-drgne pygferred gmbpdumentoig s o
00/ 78971 Rezwumma&&mopﬂpnses ampé b fARCGhoPOUYSIHBEEMd-H8e ABCOpASmARYL@S t he
above-described wld-type, variant, or mutant polynucleotides, is inserted

into a vedrgp ﬁ@T%%P‘I"“WFﬁSV\H W{:}’&f Psfersd emopdimen therecombiinpnb wectary on| ng
t ech
echni Ques, e BRFanAaSEE Lo dbRnbeY il twﬁecgﬁgguééﬁ%%ﬁ&a&na Ry

I ncl udi ng Davis et ., Basic NEt 0 ogy anbrook
et al .20 Mgirewoterrin yel another preferred embodiment, the recombinant vector comprises any one of

the above-described mutant ABC1 polynucleotides and a heterologous promoter. Preferred
embodiments also include recombinant vectors that contain any combination of two or more of
the above-described wild-type, variant. and mutant ABC1 polynucleotides and a heterologous
promoter.

23 Heterologous promoters suitable for use with prokaryotic hosts include, but are not
limited to. the beta-lactamase and lactose promoter systems (Vilia-Kamaroff et al., 1978, Proc.
Natl. Acad. Sci. U.S.A., 75:3727-31), alkaline phosphatase, a tryptophan (trp) promoter system,
and hybrid promoters such as the tac promoter (Villa-Kamaroff er al., 1978, Proc. Natl. Acad.
Sci. U.S.A.. 75:3727-31). Their sequences have been published, thereby enabling one skilted in

30 the artto ligate them to the desired DNA sequence, using linkers or adapters as needed to supply
any useful restriction sites. Other suitable heterologous promoters will be known to those skilled

in the art.
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5 doning: .4 Laboratory Manual, 2' Ed., (Colld Spring Harbor Press,

Spring Harbor, N. Y. (1989)); Ausubel et al. eds., Current Prot ocol%ﬁlﬂfﬂ 2003
Mol ecul ar Biology, (Wley and Sons (1994)); Goeddel , ed.. Gene Expr essi on
Technol ogy (Methods in Enzynol ogy (1991)); rray, ed. Gene Transfer and
Expr essi oWPPLt8ol s (Human Press, Clifton, NJ). Any vect or PGIUSORE81; o
ABC 1 pol ynucl eotide insertion can be used. The vector is 10 typi cal |y

sel ected to be functional in the particular host cell enployed (i.e., the
vector is conpafablelteterdlbdout pRntbass for akd with i¥in BokE Bellshind algd kil khavai | on
and/ or expre55| on of the gene can occur). Preferably, the vector is

conpat i bl @144n¢iHds et are pellimitedde those gptapngtfaps the senogies eyiruses sugh agpolyoma

pr ef g;gb' Yirud mlg@geﬂr %é@nmgm%ﬁg VB ATy a‘.&rp&g‘ Iof4IvBM, Al c&‘n%ﬁ' on

em c r ess Inc., San
Di ego, CAvi(ﬁsQ&ﬁéymegaTdmrui&ewmmees th:ynﬂmeB viros imdneV ing 498y d0). phihemi d.

viral, or retrowral vect or tl |raI vectors nay be re Ilcatl

conpet &nt SHbleaRAMMalian ProTRIETS dRGiYAE eﬁewl?a?@s '3’68?8‘0“%7? aqexawa%ab%ﬁ. on

gener al | ygnotk blonRft&d rancPl!EleXctirﬂprSﬂmal' CABAibr10s aﬁie pré&thdisrs iddliRieCltla¥e not
expression vectors used in any of the host c w || contain sequences for

pl asnm d niimneed wa thedS \édikeaf ip praptaseriang laammompr rdBC@blSéthdg@hmnnLRﬂleot i de

sequences., Suc ences col |l ec ef red to as,.~flanking..
cequences Mt B LSRRI srertaBb Rt B ERBReL ke S Rty o vins
nucl eot i deY SRANRBCLSI., FSD] OFDLETRT-IMAhORerfR ByRidhRNGREe HRARA CWagnaR: al.,

origin of replication, a transcrlgt i onal term nation sequence a conpl ete

i nt r or9sedd®hEeoc. Nart Asadi S & SefoRdi 44nth) eanddim ey l3fon wauaicesol the sequence
encodi ng ?r'e'la‘?lgﬁl‘?éqxﬁeeé’éﬁ‘é'fﬁﬁns’;&% alP%Q’iORPL{ %ﬂf(ﬁﬁ?}t 'P‘Pé?erg@lg,r t'{lgpﬁn%g?cr% fdi ng

site, a polyadenylatTon sequence, a po region I nserting the
nucl ei ¢ acydmegdoediusgr SNE0 painmyoperp Thoks it ﬂpd:neal Y cfesscbdpbcamdems st reodraibhant

marker el enent. The fl ankin ue

cae. spech ESCLEMSSF 21 fheaboverdhecrtad v Bar s -y
speci es Otdgﬁhbéch@d?uahhﬁBb@%blyﬁ@dléotﬁ@se&&1’%d?'ihBaé aesmﬁwbﬁmﬂn ABce., a
conbi nati on of flanking sequences fromnore than one source), or synthetic.

Al so, the polybudieatisies prfl sotQIRIEEYINMERIOBEtEH kN ay ethseﬁmw@rvﬁﬁﬂmmhﬂdmm’y
function to fefchb lﬁsﬁ? glco%g:wégegﬁahgs%ﬁasnll@ W or I8 o PRV LG e Hesdivkh JE NY

sequence nay e any p aryo organi sm any vertebrate or
i nvert ebr aye, odrgnnios mutanr Aan.y pplyamtcoqdemd Gtdnieghlovime frbmantder.ng sequence
is functional in, and an ctivated b the host cell h| nerép%%l

- I

0 E C 2003 wo 6@F78§7f1 PREWS 2 by PW%“H&%F’&”&?%‘ Brsf

i ncl ude at Hol%u@l@@n&ektﬁsﬁta@mmgﬁﬁﬂﬂe £ andefOBABR bERAtior & dikR98iic prBmoters
sel ect abl e marker is a gene elenent that a codes a protein necessary for

t he sutvi viatludeayichl gnivantdns, shiches ithesTV 4et ytomgegpiayimun eaalypstreetet. pelyemptande
t edi um Swdtegolgfllrelsg I ct |_on mar ker genes
Expression vectors of the invention may be constructed from a starting vector, such as a
commercially available vector, which may or may not contain ali of the desired flanking
sequences. Where one or more of the flanking sequences described herein are not already
25 present in the vector, they may be individually obtained and ligated into the vector. Methods
used for obtaining each of the flanking sequences are well known to one skilled in the art.
Preferred vectors are those which are compatible with bacterial, insect, and mammalian
host cells. Vectors preferred for use in bacteria include, for example, pQE70, pQES0, and pQE-9
(Quiagen. Inc.), pBluescript vectors, Phagescript vectors, pNHI16A, pNH18A, pNH46A
0 (Stratagene Cloning Systems, Inc.), ptrc99a, pKK223ﬂ3, pDR540, pRIT5 (Pharmacia Biotech,
Inc.), and pCEP4 (Invitrogen Corp., Carlsbad, CA). ﬂrefencd eukaryotic vectors include, but are
not limited 1o, pWLNEQ, pSV2CAT, pOG44, pXTI aLd pSG (Stratagene), pSVK3, pBPV,

pMSG. and pSVL (Pharmacia), and pGL3 (Promega, Madison, WI). Other suitable vectors will
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encode proteins that (a) confer resistance to antibiotic or other toxins,
e.g., anpicillin, tetracycline, or kanamycin for prokaryotic host celfl§DEC)2003
conpl ement auxotrophic deficiencies of the cell; or (c) supply critical
nutrients rwb W@ll able fromconplex media. Preferred selectable narkers

I ncl ude zeoci rq, !LB, hygronyci n, or neonycin resistence for mUKesoAksa

cell culture and tetracycline, kananycin, or anpicillin resistance r
culturing in E. coli and other bacteri a. Oher suitable selection genes

i ncl ude t hbseadilapparest wabdskikedearpitanf y t he expressed gene. to

Amplification i]%atnhe ragcess wherein genes that are in greater denmand for

t he production of acsp%P by preferzed ?‘F'?Pﬂ‘mﬂﬁrlhgr@mimmercmirt@ﬁaﬁ@dptﬁpmggm

Wit the chwaihsodsenl is BCSRSE! ion reconbi nant cells.
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transf oy Wﬁﬁgﬁlo?errgngéﬁced urllger sel ect on cg?esslure mg?%i?lﬁmmﬁq%h@@gafowms
transfornmants are uni guery 15 SEPETIASEuthersomprivisran AB OF pélpgucketi@ct i on

gene pr esesferdtivelyNBk¥ @i 18E hetSSld2ehd jre Is 1mposed by culturing the
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amplificatfgRiQf; Db t el ection gene and the ABCl gene. a res%ft,
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pol ypept i dé'2F888 srpurnsgipglmasiectisies v lsoneentbodimena tiee retsral GG ivéﬁtb%mg?%%' ly,
the transchbRhb@fbiidecihpAlihoR ABTaOMGNGE L N prokaryote cells is a GCrich

f r agment £ ol II?Véc_l)vve%I"d;by “a g@%‘*ﬁgr seqﬂ%ﬁlc ang ﬁcélggfg:&?é%egfqgab{y Bentping plemotd as
part of a 2¢itrer@uslin ¥ pefaredembedinidie3hd RorSingad V&L ¢ t hods, f or
nucl ei ¢ aCicS'méﬁ(ﬂﬁ h§§¢i 11%3 The ve‘gtor shoul d al.so"prel#ceok?{abg%]s tggﬁ%\ﬁ'fuﬁleggde

ri bosome necessary P NYzh<ln2neer praterrd embedimenyRiitccambliniast cror

( pr okar yot esthpries ¢h lcieOEHeRBARrikH : Y, r and 5' to the
codi ng sequence of e{ﬁﬁ?&A%C I ,oggpﬁe g:ﬁﬁg?éﬁga%g%tlgwmqﬁﬁﬁgﬁgﬁ géhéﬂ3yl292-

char acter i 28t BY 1 394<Ki4A of BEQIBINO: 3.ebumnmspectdligpeeterrédentBoRis @ e | OCat ed 3’
to the polLypaRsd xpressed. . The Shine Dal garno sequence is varied
but is typlb%:‘al I yéogﬂf)g%ny%ﬁﬁegflﬁ%eo?'isd%!3,’94h]a£\??ﬁ635Q Al-G\lserinenether 1 0 Many
Shi ne- Dal gembalisentutiecemnibinaat BResR chil8Atdshi a I&h can be readily
synt hesi zed #%)i[nn | | - known et hgds? Tﬁgpsgg%lo?&s c%ﬁ‘%ﬁ@%“‘p’%“@f’é%?
contain a pPEMANEY °f¥FeFeR°IWC§C%%4fgﬁ‘TIM%§EQi@ NOs} or the galpRiectiae capgisall v

li nked to hmﬂecﬁ:iaepd@%ﬂ@bs’dl}@df?ié1Q'F‘643,T{‘2’9291r695‘,‘3§ﬁr39ﬁ?€43bo?s%rb T I%I(J)(::iB.b}neyelt
20

another embodiment, the polynucleotide comprises a nucleotide sequence that has at least 80%

more preferably at least 90%, and even more preferably at least 95% identity over its entire
length to the polynucleotide comprising SEQ ID NO: 3 or the polynucleotide comprising
nucleotides 1-1532, 1080-1643, 1181-1643, 1292-1643, or 1394-1643 of SEQ ID NO: 3. The
recombinant vector also comprises a polynucleotide that is complementary to any of the above-
s descnbed 5’ flanking sequences.
In another embodiment, the recombinant vector comprises a polynucleotide comprising a
3' flanking sequence of ABC1. Ina preferred embodiment, thle recombinant vector comprises
the polynucleotide comprising SEQ ID NO: 4. In another preferred embodiment. the
recombinant vector comprises the polynucleotide comprising SEQ ID NO: 5. In an equally
30 preferred embodiment, the recombinant vector comprises the polynucleotide comprising SEQ
ID NO: 6. Also, in another embodiment, the recombinant vector comprises a polynucleotide
that hybnidizes. under stringent conditions, to the polynucieotide set forth in SEQ ID NO: 4,
SEQID NO: 5, or SEQ ID NO: 6. In yet another embodiment. the polynucleotide comprises a
-40 -



-37 1 80EC2003 WD 00/ 78971 PCT/ USCO 16591 pronoter or a constitutive
pronoter. Inducible pronoters initiate increased | evels of transcrﬂpﬂtﬂ&ﬁn’lﬂ%
from DNA under their control in response to sone change in culture
condition§',p as the presence or absence|of a nutrient gerrmsei@ege in
tenperature. Tn contrast, constitutive pronoters initiate continual gene
product production; consequently there is little or no control over gene
expression. A suitable pronoter erably linked to a polynucleotide, by

. is 0
renovi ng rm%eob%wﬂv@cef%hﬁww)g@we bheatieastiQ e ind AYSFFROEI gest i on
and insert| | el : | ifgned,
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above-descri bed w type, variant, or mitan| ABCI polynulleotides and an
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embodi ment is anteapresssoyastaraihe vestarsraydsnisr paEpleaa phegseplasmiddral, or reroviral
above-l escgictt)éad w | d-type ABClI pol ynucl eoti des and a heterol ogous

pr onot er. 'f Bhot her preferred enbodi nent, the reconbi nant vector

conpri ses any omeddifiod feahaaBCe-fakine isGpdnceahe adtorABGopalnymeor ewid afaébe and a
het er ol ogous 20 pronoter. In yet another greferred enbodi nent,

! t he .
r econbi narfelieeg Sankipppriledide sreriEs AprOmplRe #3%Wﬁ9r8§§WF%é5q%ﬂ?°§Tﬁ" sl
pol ynucl eof}flr%ﬁa@m a &rah QLB AP AAHHaRSPREREe, aRbRHRI Ron RERGME BRIMifingkSO

i nclude reconbi nant vectors that contain any conbination of two or nore of
t he above-dbescaridmedepyirlspliteysite, 2 sequénan encoding 2 fasterrsequrBeifoppr lyprREPeErelie” and

h ! .. 25 | ‘ i _ i h
o okar Yot | ETHBETE PrRETe e, BT s ARl B e Mo Tg, st SRt

e beta-lactanmase and
| act ose pr&i@é&&diﬁ%meepmdewdé 18 bKaxgmessyd, andd iﬁdcta,blc]rﬁﬁ&r eRneat. ANaofithe Acad.
Sci. U S A, 75:3727-31 al kal i ne&gosphata e..a trﬁﬂt[%gpan ét r’gf)ﬁ El'rﬂorgnter
system  aprevipysly flescpb ng THEIEpHdeSeqUSaces 38 SHitR ot 1PE SEREWET BRY P&t
al ., 1978, P ) [ , RV WX etk aS 8gUAREES
have been %ﬂ%‘ﬁlg%%g@é‘?ﬂ@%%yh%’ﬁgbﬂ gﬁ(c)t#é ‘gﬁﬂﬁe%z{(ﬁéé? ;‘r’ﬁf art§ to ligate
them t o t heqdarks eticDhdmseiyfemsien tusgulgte| AB{Kepadypeptidecrxpresnien. akhersewdest 4 o
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organism. or any plant, provided that the flanking sequence is functional in. and can be activated
by. the host cell machinery.
Preferred vectors are those which are compatible with bacterial, insect, and mammalian
host cells. Suitable vectors have been previously described and include pQE70, pQE6S0, pQES,
25 pBluescript vectors, Phagescript vectors, pNH16A, pNHlSA, pNH46A, ptrc99a, pKK223-3.
pDR340. pRITS, and pCEP4 for use in bacteria and HWLNEO, pSV2CAT, pOG44, pXTL pSG,
pSVK3. pBPV, pMSG, pSVL, and pGL3 for use in efukaryotic cells.
In one particularly preferred embodiment, thc!recombinant Vector COmprises a
polynucieotide comprising the 5' flanking region of tlile ABC1 gene and further compnses at least
30 one polvnucieotide encoding a heteroiogous polypcp‘ide. The heterologous polynucleotide is
operatively linked to the ABC1 5 flanking sequence, The ABC1 5’ flanking sequence preferably
contains the ABC1 promoter. Thus, preferably, the §' flanking sequence comprises the sequence

set forth in SEQ ID NO: 3. Equally preferably, the 5[ flanking sequence comprises nucleotides
-41 -




-38 1 8 DEC 2003 WD 00/78971 Suitable heterol ogous pronoters for use with m
and include, but are not limted to, those obtained from virus, fow p&&C 2003
virus, adenovirus (such as Adenovirus 2 virus, cytonegal ovirus,

retrovirusegyoogPpevyi tis-B virus suitable manmmalian pronoter %q.lj?& 049 Es01
het er ol ogous m PCT/ USOQ' 16591 i ni malian host cells are also well kKno th

genones of viruses such as polyoma , bovine papilloma virus, avian sarconma

d Siman Vir 4 ). her | tabl e manmal i an _pronoters include
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actin pronpb 186t e tok €T abiy Skt " _but are.not. linited
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1981, Nat @flevefo@nggyofagyoteinh dhpvestotreay dentoniaie thordthiméhe Hetdr@MBSoudser M nal

repeat of Viru Y noto, et al., 1980, Cell 22:787-97); the
herpes t y E\g%ﬁ%%%fdgg?eor%lﬁg%ﬁbi’? %lr%beﬁ‘g'f’g%ﬂs Pﬁlﬁ}’“i@‘df%@,deﬁ BPonEITptemAdmd .
Sci. USA  #@hlchéed teapioniishnt @t QERILabI9 dhe SRA USRS i ot hi oni ne
gene (Brinster et at., 1982, Natrgj?ééf 29 36-42)@%?3?%%%@“ ?qé%%lbérronoter S
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enbodi ment gyt ' ﬂf&ﬁs conpri ses one of the above-descri bed

wild-type ABC EF'?"E)’%@ gﬁ{}gftgo | dfg}s/a.ggaéc% S chﬁaée‘é%‘B&@se‘cfégé?eFB HORFEFLPIOENBC 1
pol ynucl eoPredgsblyothe ospertefpotypeptixiedy Rrcieracs il inbhadsheBs prefbred embodiment,

pol ynucl eot,i des '%gd a cytonegal ovirus pronoter. In other "especially

preferred BIRSBHATRRRAN veRHSOMBRER IR Hanking segpense seyfpweia, SEQUIRMND: 3 and 2
TbiNab 1 Omes : i . Lo i e
combi nab | Ofcitbie RboRBIBl Bhciddie RPN 81y | REE U LdlbodBfs. HEltEMingR"

mut ant ABClI pol ynul ceotides and a cyto VITus pronoter.
pref er abl y veson c@impsisesrp pohmaelcetideagmprisiog noclemidee b4 632, hOSE-TGI3SCISIPI4ON 1 B, A

ol ynucl eot} h ) | t abl e enhancers f r the activation of
gukgr yot i ctlép')%gr%? %%élééﬁég%lléﬁéﬁ ?’gdlba ‘é‘ﬁ‘ﬁ%ﬁéé‘?@ftege}&ﬂlu&@?% SV40,

cytomegal o Vi r uExprassioh yRebfiprisiag th0mBC] Qﬂﬁxﬂ(ﬁg%ﬂzﬁl\éﬁ{elﬁn 80 BENESERd from a
Expression vectors of the invention may be constructed froma starting

vector, suSA™ES Y4Iop SHGhes dicammprcidlly avarable vestorovhiciwpanidinsrrargparternay  not
ont ai n al | Hehnhhigtdest 1 r or. nore. of the
f1 anki rllg sgqggncestﬁdeggﬁpggdﬁ E@@%ﬂ@%kiﬁg? gcchr? }eﬁgg’ﬁﬁﬁﬂgr%"é‘é’n‘f"[’ﬂch" pans a
vect or, t héuifegege teporitergiend (Rremhdgg, Mbdisom &vI) amblpfG-aasid (d:mmcﬁ,fmld/m&,cm). A

Met hods preferred vector is the pGL3-Basic luciferase reporter vector, which is promoterless. A 5'
flanking sequence containing the ABC1 promoter, for example SEQ ID NO: 3, can be ligated
into one of the above expression vectors using well-known methods, including the methods

20 described herein (see Example 15). Thus, in an especially preferred embodiment, the
recombinant vector is pAPR1, a reporter gene construct comprising SEQ ID NO: 3 and a
luciferase reporter gene in a pGL3 vector (see Figure 11).

The present invention also relates to host cells comprising any one of the above-described
recombinant vectors. After the vector has been constructed, the completed vector can be inserted

25 into a suitable host cell for amplification and/or polypeptide expression. Host cells may be
prokaryotic host cells {such as E. cofi) or eukaryotic host cells (such as a yeast cell, an insect cell,
or a vertebrate cell). The host cell, when cultured under appropriate conditions, synthesizes an
ABCI polypeptide or, alternatively, a reporter polypeptide, which can be subsequently measured.
The host cell can be a mammalian host cell, such as a primate cell line or a rodent cell line,

30 including transformed cell lines. Normal diploid cells, cell strains derived from in vitro culture
of primary tissue, as well as primary explants, are also suitable. Candidate host cells may be

genotypically deficient in the selection gene, or may contain a dominantly acting selection gene.
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used for obtaining each of the flanking sequences are well known to ope
skilled in the art. Preferred vectors are those which are conpatiblbaﬂ,fﬁﬂﬂm
bacterial, insect, and mammal i an host cells. |Vectors preferred for use in
bacteria include for exanple, pQE70, pQE6O, and pQE-9 (Quiagen. Inc.),
pBl uescri pVAMEPB8Ys, Phagescript vect rs, pNHLEA, pNHL8A, phﬁ’-ﬁ%ﬂs@’w”‘
(Stratagene C oning Systens, Inc.), ptrc99a, pKK223~3, pDR540, pRIT5
(Pharmacia Biotech, 1Inc.), and pCEP4 (lnvitrogen Corp., Carlsbad, CA).
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| n anot her apd BRE06 b whreb@di welhknowrhas hostaghbinntbanfield o€ biorechreidrgyr i Vagisus $tmins

pol ynucl eot i-de copprj_sSi nucl eot | de -1532,.1080-1643, 1181-1643, 1292 13
Doadr or g ERER e Sldatho P R Sy Rachly SEE e ipiy 9% s MRy ARaRe
the pol ynigipketd dethReRakod €8sd) uiah@ efrdifest vead delkdLaled avabiidié B NG ceBls fAl1BO,
I n anot her enbodi nent, the reconbi nant vector coqﬁéises a pol ynucl eoti de

¥

that hyBri grpEssionaiABCpelypegides Predereroyeas sclisiocludre fos sKymrlel Sssehormees
forth in SEQ.]: pal | ( |.Si | 1-1532,
1080- 1643, I%%'Jé'% 1 35 Ch?%‘%’%%ﬁ%,dxg’{r&?%%%gﬁ 1P§P¥e§§6'ﬂ§5,eﬁgﬁéb§€ﬁ¢sg@ét 20
anot her entiostttnetitsysierhearp desgribel, fwtekahaple.amilititsa g/ a2l MWacRierthrdgues SFBIOCE; t hat
has at | east 80% re prefepabl t,. t 909 nd eve re,preferably
o) ast odseRiaunt s Chyb i bl GaTh ant Liedieergty Jodicr- e qu P st
conpri si ng BERrdfbirdOnsedt wllshﬂa%m%umﬁ@gﬁ%% %.COWD“ sing nucleotides

1- 1532, 1080-1643, 1181-1643, 1292-164 or 94-1643 of SEQ ID NO 3. The
20 The present invention also provides a method| for expressing an ABC1 protein in a

mammalian host cell comprising the steps of: (a} transfecting the mammalian host cell with a

recombinant expression vector comprising a polynucleotide encoding ABC1 in an amount

sufficient to produce a detectable level of ABC1 protein; and (b) purifying the produced ABC1
protein. In one preferred embodiment, the recombinant expression vector comprses a

25  polynucleotide encoding the polypeptide comprising SEQ ID NO: 2. In another preferred
embodiment, the polynucleotide compnsing SEQ ID NO: 1. In yet another preferred
embodiment. the polynucleotide comprising nucleotides 291-7074 of SEQ ID NO: 1. In sull
another preferred embodiment, the polynucleotide encoding a polypeptide that is at least 98%
identical 10 the polypeptide comprising SEQ ID NO:|2.

30 Introduction of the recombinant ABC1 vector into a mammalian host cell can be effected
by methods well-known in the art and described in standard laboratory manuals, such as

Sambrook, supra. Preferably, the recombinant vector is introduced into a host cell in a

precipitate or in a complex with a charged lipid. Suitable methods for introduction of the ABC1
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reconbi nant vector also conprises a polynucleotide that is conplenentary to
any of the above- 25 described 5 flanking sequences. In another 16 DEC 2009
enbodi ment, the reconbi nant vector conprises a polynucleotlde conprising a
3" flanki nce of ABCl. In a preferred enbodi ment, nant
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t he ABC f“’f’f) %‘ng sequence, the vector may contain one or nore of the
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to be expressed, and a de] ectabl e marker el enent. ﬁ/
comprises a polynucleotide encoding the polypeptide comprising SEQ ID NO 2 the

polynucleotide comprising SEQ ID NO: 1, the polynucleotide comprising nucleotides 291-7074
of SEQ ID NO: 1, or the polynucleotide encoding a polypeptide that is at least 98% identical to

20 the poiypeptide comprising SEQ ID NO: 2. Introduction of the recombinant ABC1 vector into a
mammailan subject can be effected by methods well-known in the art and are described in detail
herein below. Expression of ABC1 can be measured by obtaining a blood sampie from the
subject 1o whom the recombinant ABC1 vector was administered, separating the monocyte
population. and measuring the ABC1 gene expression in macrophage cells. The ABC! gene

25 expression can be measured using methods well-known in the art, such as RT-PCR, and methods
described herein (see Examples 9 and 10). The level of ABC1 protein can be measured by
obtaining a blood sample from the subject, separating the monocyte population and measuring
the ABC1 protein in macrophage cells using well-known methods, such as immunoprecipitation.

described herein at Example 11.

Methods and Compounds for Increasing Cholesterol Efflux
In another aspect of the present invention, a method suitable for increasing cholesterol

efflux from cells in 2 mammalian subject is provided. Such method comnprises administering to
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previ ously described flanking nucl eoti de sequences are suitable. The

f1 anki ng sequences may be honol ogous, heterol ogous, hybrid, or synfleif(c2003
Al so the flanking sequences may be native sequences which nornally
function ate ABCl pol ypeptide expression. The sour cg~pf;

f I anki ng g@ﬁﬁ%ﬁgé may be any prokaryotic or eukaryotic organlsnfﬁgﬁgn
vertebrate or invertebrate organism or any|plant, provided that the

fl anki ng sequence is functional in. and can be activated by. the host cel
machi ner y. thppamapaliag suhieqt grecombinanhSPEsHRn derlefrcemppripa el BBE lwolymuplgetidsrin al |

I nsect, a ' . ;t e- vectors: h beep. previously
descri bed n%n%g%dufgg erﬁ)‘@%r &%@&séﬁ%ﬁ%ﬂx {5 %}é{? ﬁ%‘s‘?b I’%IYl% ec%lg'tng?tsvf: clorcan
Phagescri pie angaif difesabo pdistAbeddEctorildAraiiid G Ao f i predOa)y dusiczhed wald-pperd 0.
pRI T5, and pCEP4 for use in bacteria and p' WNEQO, pSV2CAT. pOXA4, pXTl

PSG  pSvKErapphRC] srispucipatides. a5 lapgsethe engoded ABG lpodynertige s prolesatal activig
one patkticyla f ; ' 0 gggpi conpri ses
a pol ynucl ({é'(%'t’ F%%esgﬁ%ﬁnéfﬂb%gwsrﬁ%lgﬁ rﬁ’&z’ é’Fg“fB on ofegéaﬂréoﬂﬁ%!ggglgnengnd
EQHRCNGi hghapdietueleotidgous

ol ypep}ide. The u ol ynucl eotideli.s operatively_li o the
Rec Pel | i DR RS Y B Boled iRl arting e il T bzt of SEQ D
contai ns tRe: ARG e Ml?fméie%ﬁ]ge J&ﬁémg agggrégf%me omgﬁ'ﬁrlg:é ml ih& dcid SEHMERE vhich

conpri ses the sequence set forth in ually preferably, the 5
- 41 f1 anki k@t kesj¥8Mcidenssabioitheaming afid sequgnes of SEQIDENG: 200880 \wpefeablpgte 1

PCT/ usgo/ 16591, 1- 153 1080-1643, . - . 92-164 394 - 3 of SEQ
D NG U3, ERE KRB A S SRPsEt Y BT R PR sl 22 8 SRS et ae
that is a RlempdaeicahpéliMidieodide Sohprisi0S BRID WO:achs legg isthgemblieddAB@] pr ot ei n.
The vector may al so contain nore than one heterol ogous polynucl eoti de.
More pref eP@lbRspLide hes ghelestern! JgBwert36F Y ucl eoti de encodes a reporter

protein. I'n sugp a&aﬁﬁmahbﬁomfeeammaﬁwcﬁﬁ FesREETRIRRS ¥ nidREiiRObubfRNt ai N
anpl es | of

any additional pronoter sequences. Ex suitabl e reporter proteins
i ncl ude | wen bensedas expremltiarABEI gamein saidshigea fphbnircuheraottapdiovascular disease.

transf er aseace tr.ansf.erasetransferase, an een fluorescent . pr i.n.

br ot or Sl SPEieA R PRI T SIS ATRE oF BerapBitie HEEFY he BEOSRASTREAREBL 1
preferred abpfb MREbphagk REY £ QH BiMsterCcOIMARIRIceBEBuRdIR 1he artdranséiog
sequence set forth in SEQID NGO 3 and a 10 luciferase reporter

pol ynuc| ecfimpenmaly with sandicyvgsrylar disgases Expression s i MRint RolynugleoRdsin s Bs SRS

1761° 1645, Va4 Eec el B GRL I ReZRBET b, BlRRRATE rhsapanCERcR S

reporter pobyiamkiarhicdite disease by increasing the efflux of cholesterol from macrophage and other

20 cholesterol-laden cells found in arterial lesions onto nascent HDL particles. The cellular efflux
would lead to the overall removal of cholesterol from peripheral sites, such as the cholesterol-
rich core of arterial plaques. A concurrent reduction in the size of these pathological lesions

reduces the nisk of arterial blockage that leads to heart attacks and angina. This method could

also be used prophylactically to prevent the accumulation of cholesterol in arterial walls.

A sufficient amount of a ABC1 expression vegtor is the amount of ABC1 vector that

e
h

increases cholestero! efflux from the cells of a mammalian subject. Such amount can be
determined by measuring the cholesterol efflux in the cells of a subject before {control level) and
after administration of the recombinant ABC1 expression vector at various dosages and
determining the dose that effects an increase in cholesterol efflux compared to control level. The
3  cholesterol efflux can be measured by obtaining 2 blopd sample from the subject, separating the
monocyte population, and measuring the amount of cholesterol efflux in a subject's macrophage

cells. Any of the assays described herein can be used|to measure cholesterol efflux.
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Expression vectors conprising the ABC1 5' flanking sequence can be
constructed froma starting vector, such as a commrercially avail ablld DEC 2003
vector, which contains a reporter 15 pol ynucl eoti de. Exanpl es of suitable
expression vectors include pG.3-Basic, which contains a |uciferase
reporter gB¥EOYPUnega, Madi son, W) and ppGal - Basi ¢ (Cl ont epor/used/msAl t o,
CA). A preferred vector is the pG.3-Basic |luciferase reporter vector,
which is pronoterless. A 5" flanking sequence containing the ABCl

promoter, for axadgiien. SRksdrb NG uBean02 hmBEurkd gghﬁgg?lhmg Ofevel %E;B ﬁ%g e

expression vectors using well-known nethods, e met
descri bed h¥FgeR! ("s"’e‘é‘bEﬁthﬁ?l’e(@B}ml) mgﬁerladmanstmpeef afdcympfnerﬁteﬂt_ﬂ@ﬂ

enbodi men it viect or PRI, a reporter gene construct
conpri si ntge S[rlg%‘?cfrb e‘l%%?”’%!n %‘Wd PUEF é’?ggﬁ Irsteradin theserumpia sybieg follewineg

(see Fi guraémirﬁstratfﬁi‘nef PSR Binant AR é;ﬁﬂeﬁi(ﬁ@e&t@# ﬁﬁﬁ§te§81fﬁ9x%55qucﬂ1% terol
conpri si ngff@éy one of the above-described reconblinant vectors FLEr

vector- e itbraeletiereblgvels Wé‘?%’é‘mﬁfehest#tevmmed msmgmebmds wahkhewin 1er5€ bﬁt 0
a suitable hosf | n and/o tide expression. Host
cells may be pr%ﬁ?rnl)l/%r{ ?Eﬂlﬁggsi)ét’l eg% an?o JeTYs E’me%ﬁ%r‘gg&ﬂsgﬁw A ETOs et ¢
cells (sudfhlcals f@un;deaﬂte artetidl walirofiansigedt tedré (con@s1 18veY)Shl %ﬁéxaatd%nﬁ?ﬁ-zln)on oﬂ]%
host cell, éb#réed under appropriate conditions, synthesizes an

1 pol ypept |°8g‘% rPABETSIAR YFetog ‘f\éﬁqﬂcf‘@? ingh¢ sipeef thelereriahlesion oalicales an
subsequenﬁ,{cyeagea}s%%[eml'ghﬁxhg@;ayg@t; r@edét@ nggglsare\%@gﬁtg cell such as
TS ne, Fhch

a primate cell line or a rodent cell PERSe
| i nes.!0 NoFRBSxaginy. oncteases dholestcrsl bffls fainnsratial leviess cfathBmidasdtbd ik Wﬁee of

t t | tabl e. Candi dat
Post - col | TRaor rdlElros R REb T abLe Bl R RS sah 62l (1982 gmerciioe anty

cont ai n aoﬂmmaﬂ&mkhtywﬁﬁiodﬂg BEheGiei WL 888%0r kriioht BoREQ §pr1l
PCT/ U500/ 16591 A nunber of suitable hostaf:&ér I's aréﬁnomﬁ%ggxﬁgﬁgtaﬁd

many are SQiFstersl %fﬁw &% ftﬂH%eaS'Aﬁ%btrfeWyﬁer @oiiviswaioGolf tleo‘tB@hvz(ctﬁFQE}my

Manasss. ¥ I nc. but are not |imnted
to, chi nesﬁeaﬁgh%%@?&@m ry ce ?{'}n? rﬁﬁﬁﬁ %éf”i’ ke ’(‘FﬁSPEFgljj’yé’ﬂ 'EQB
1980. 1Pr ostainiag ¢f aoAxastclicdas bs desObed 3 ﬁa@ﬁ):t al NArfe@IHRIY dife dfi AIRENT Qﬁﬁkﬂbng%

or 293T 5.c%lls. or 3T3 fﬁglls nonkey COS-1 and COS-7 cell li'es, and the
CV-1 cel | ' PREOUR TR V1Rg the ARG exm VertPrcempared Fm%grpmreaeiembutwaﬂr@ not

limted tQectouingicRes bR MEHMN2A G muse, 1-929 cel | s,
3T3 lines derived fromSwi s , Bal brc or%‘%ﬁh{%&%& Kheﬁéﬁ‘g{ er ceII

| i nes, Thpterostiersap lesinngl fonpd searRAv walls cah bﬂﬁsasuEﬂio.hung fo’t BeGEp]E ahgiotrafigs i S

known by hose.skilled in the art of protein expression.
A preferrgg@ﬁ r?“ﬁ%&?%)ﬁlﬁ-a}o & ?% use rnonocvtic cell line RAW 264.7, which

use i godescri beﬂhemanﬁ){ﬁrmblest&ol Hlik add 1 h@shred b%HbtlQ{ﬂﬁmtg afbdSsahipfe dde
various stral e ehe EvelSPhbch Saiia oty prEtI:iSnOih e snserophage cells of a subj
g phage cells of a subject
before and after administration of a recombinant ABC] expression vector. Routine assays can be
performed to determine the correlation between increasing ABC1 mRNA concentrations and
cholesterol efflux. Likewise, assays can be performed to correlate the amount of ABC1 protein
25 with the amount of cholesterol efflux. Using such correlation data, an observed increase in
ABC1 mRNA or ABCI protein in the cells of a subject following administration of a
recombinant ABC1 expression vector can be used 10 indicate an increase in cholesterol efflux.
ABC1 mRNA and ABCI protein levels can be measured using the assays described herein and
other weill-known techniques for mRNA and protein quantitation. Therapeutic dosages and
30 formulations are discussed in further detail below.
There are available to one skilled in the art multiple viral and non-viral methods suitable
for introduction of a nucleic acid molecule into a target cell. For example, viral delivery veciors
suitable for gene therapy include, but are not limited to, adenovirus. herpes simplex virus, pox
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and MC1061).
bi ot echnol ogy. Various strains
Baci |l us spp., Streptonvices spp.,

whi ch are wel |l -known as host cel
of B. suhtili
and the i

this nmetho many strains of yeas cells
cells for Yd"r? ef’é%éxpressi on of ABC | pol ypept
i nclude, for exanple, Saccharonvices cerivis

Additionally, insect c 11 systenms nmay be suit
syst ens arWUidser 1a56812). hepatigs 4. aarvoyiryg paps
14:810-17; |
at, 1993, r\?a&t’% ra%)%plég‘gi%%% 5‘{?80% téerﬁrvergse
(I'nvitroges a)rctr&ﬁru'EhﬁanSﬁﬁibrstwmmv'éﬁEtABGI@bb‘rﬁu
expressi ng .an ABCs Pyﬁotel nina namulia

of (a) traf&detiRy ke ﬂﬁHﬁﬁP?“éﬂ%F%‘@m (dy

Vect or €ongiN £l1i3andcRiskC AR oiEraBRs Al A9
to producgma det erclzt aogﬁe I?ve Dg ,& BCT protgﬁ?{

produced AB@phapy (§ia8Dp precrpi@hen, priefopartield bemrb
expr essi on \ Ct? rrprl
R 25 PR reglig

conpri si ng™

‘St her preferre

s in he field of

s, Pseudonobnas spp., ot h&PEC 2003

ke may al so be enpl oyed in

s are also availl

i des. Preferred ngsgﬁ‘/?%ﬁ

sae and Pichia pastorl S.

abl e host cells. Insect cell

ayirug|alphavigg3cor@iayirus hni ques,
64 12 nd . Luckl et

nsei'flp0 s a‘z‘inrdeﬂ'lgf!k é EVA(s "'IEIF'VS

qédidee dﬂﬁal@o eedeioered Qfing a non-

host .cel | conprising the steps

BF‘EIH“JEC“OPE(EWHEW&‘*@QWE§§ I on

Higdna! (PNRQOI%HEH%; caigiih | i ent

ing the
dmmmr(g@netgue tqchmigndsi),iposome-

25 pol ynucl eotiide encodi ng the pol ypepti de

enbodi nent, the

pol ynucl eot i de GEefege hﬁumatﬁﬁ@flalaemaaybe atddmyplithedhehp 6fie anﬁ&@rtécﬂﬂ; ues well

enbodi nment. the pol ynucl eoti de conpr|3|n

1. In stilknowangthregeng therapy fisld Mubesannn 9
pol ypeptid

SEQ | o ﬁ’ﬁ'tapgg‘a:‘%targtg %g’t%ﬁ%%sg%f{m%‘g&pé%‘% é
mamal i an hostotazelDthmubEeetﬂdS@t@ﬂJr smfspﬁeﬂﬁho
descri bed |nstandar boratory nma

B of e a1 yPRODHS B R e AV B Of S ieF Dt
preci pi t at &i&fioh s@enﬁmle Wobltordl R Afle
I nt roduction 0119 tg)ne ABC 1%23 1 ES rQECWZI%ggS
vect or i nclfaueeiidaigesingn cshorisHis iatemalizaiips daciasy
transfegti honi i Gh- RY=N

tr ansdint | Spreshibdvector il TIE e b AP R
are descri bacrialdor axpragice of penelberasy tedhnigues a

Bi ol ogy (1986 I f the reconbj nant ct
be packagel™Y "‘V’/’SFP&”@"[@‘PH&': bé&ﬁ?f%\%( ;

transducedgbtR1i045 ancs% bss (1JJ3)¢V1ATBQ)JSOIBQEM'H :
purified fromreconbi nant cell cultures usi

i ncl udi ng a#easmi Rhesphatertzangfegiionh ppd h#5.pTEReN

Pyar ophabi Bouiaits FEHRANE f RS S ARk PREY
hydr oxyl apaihd be&omeandfpoenat :ﬂroabhmxenandf the cdllis

Sm t h, and Johnson Sear%gm 31-40

(involving nu
Adenoviral vectors have proven especially use

(Rosenfeld, M., e al., Science, 252: 431-4 (1991); U.5

Ad-mediated gene therapy in human was the transfer
conductance regulator (CFTR) gene to lung (Crystal,
Experimental routes for administrating recombinant

intratracheal instillation (Rosenfeld, M., er al., 1992,

{Quantin. B.. et al., 1992, Proc. Natl. Acad. Sci. U.S.A.,

30 injection {Herz, J., and Gerard, R., 1993, Proc. Natl.

stereotactic inoculation to brain {Le Gal La Salle, G.,

The adenoviral vector, then, is widely available to one

the present invention,
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(I 988)). Preferably, affinity chronotography using anti-ABC 1 anti bodies

is enployed for purification. In addition, the present invention pr®8iEsn
a nmethod for expressing ABC 1 protein in a mamualian subject conprising

the step of W8Pt ering to a mammual i an subject a reconbi nanpctRisooneser
expression vector conprising a polynucl eotide encoding ABCL in an anount
sufficient to express ABC | protein in said manmal i an subject. Preferably,

t he reconbi nant smxpé-a85&s4IRd VEE ' po ucl eoti de encodi ng the
pol ypepti de conpri sing SlEQ | D W%fﬁ%ﬁé&e%%%};%gdl&{%%cf%g THHH IR IFIGYSED | D

NO "1, t he 81 RAtTtiPLPlicRsionnimgens ietapyU OV ibdtyipd 5A 2 Qdmafittes AighER RNy L.
or the pol 36P+Bﬁlh%9ttr51ggge ‘_fxa]gcodiin‘:igi)t a %ol $ept,i de that is at |east 98% I dentical
to 20 the polypeptide ConpriErng E‘ig’/' Hengse the hosyeelbgrmemic ¢Hemioneh @., and

r econbi nantMuxiB€ikay B G084, iPREO Nl ARIATEL BI% B Uy . | ffected by.

nmet hods wel | -known in the art and are ldgs%c@i %deg%?'nﬁggt@‘l ﬁeﬂ"g? AR,

Expr essP on - StV -4 his apselpmetsvecod syspem b6 elieni Agemib 0m1d Taap MeurbsQM 4 ne):

subj ect to 49k . 1.8C ' | vector adm ni stered, separating
t he monocyte gg%pdi a{sﬁ’ojg@gﬁagér%ggﬁrPf?é“}'ﬁ‘é("%%é'%é’eqﬁéc&iﬁﬁ‘éés?bﬂuilﬂ95, Annu.
macr ophage ReelMisrobldle 4MRIS- YO eV 2RirkX PiresS 6f BB p6AANKR $ariBA ' mef hods
wel | -known in the art, such as RT-PCR, and mePhods delsc’?]lg%gga ﬁ%bglgvﬁl?psege

Exanpl es 92t PE5ssiofHecPdpmitho®. amtMass. i ei M3 caeneh2s (aziug:adosyB., 09I ni ng
a bl ood sampigrhbRR, HHEI KU epsy-ali ngL he nonocyt e popul ation and
measuri ng t ho ABCE?I 2|t|f))r3c')tei ﬁ%s’gt?%%h%re'ggﬁﬁgcr gf"ﬁ'dt”\mé‘lnf’gklﬁgm#“%@t kol

such ad0i nafithephexsdeistritteil omstors desielybedilitts @i dheakilby 3Bk 8 hdd wiid ME%&&%&
and Conpoulgoq% 1(}lrﬂ“[:ncreasi ng. Chol esterol Efflux In another aspect of the
present inventton,” 8 et HSE™% t abl e for increasing chol esterol  ef fl ux

fromcells in arPrerml.itBévisdlgE] LSt ot h conprises

admi nistering to -44 %L 8 DEC 200% \% 00/ ygzgggre@ﬁas%iglgg?vﬁ@eﬁ'ﬁﬁfﬁi an
subj ect a FaEBlf infprting2iiree pereentagsmf the targeyrells ambjineserabiBLlinip EeyBlghRald de
in an amupNeuf {1 Gl knegrease. cholest er fflux fromsaid cells. The
r econbi nantnpl {}%g’t%iﬂg%& Sntag' %‘h%’og?c%?'ﬁgesabﬁ\?/‘e@(??s8&'@{9@89\7%@8?%)? EonParHiNg
any of 1§ heS§7251 QuReyodeases wire devdibskdtay RencOfansiAbididtt rei\ﬁﬁlely&‘ahﬁépy& Gk des,
as long as_the encode ABCs pol ype&tll de has biological activity I.e.,

chol est er o "Y¥F&AEPH et st ysed supFessiullyier gane rarking andarapsdicitaythe RN A

conpri ses hdefosiROlsaicds hae: ' I tide,conprising EQ I D NO
2, the pol ynucl eoti de ggﬂgfﬁg’ﬂgﬁ%ﬂﬁ%ﬁ)&%ﬁ@@oﬁhﬁﬁ%"%&‘iﬂ%@r'éarrp

si ng nucl eBerivalye olammdiioraliaBEerdvidus,NDis dllentiral Rect@o| A YisR0l i acodi ng
a pol ypept j.e%vqﬁp}rcktgigg an. arrli no actd sequence which is at |east 98%

i dentical to the SrrhS Aty TalVeGiofc EXUnREss ireovsal vectoss wgvhigh esinglafigignt he

20 gene can be inserted include, but are not limited to: Moloney murine leukemia virus (MoMuL V),
Harvey murine sarcoma virus (HaMuSV), murine mammary tumor virus (MuMTWV), SIV, BIV,
HIV and Rous Sarcoma Virus (RSV). A number of additional retroviral VeClors can Incorporate
multiple genes. All of these vectors can transfer or Incorporate a gene for a selectable marker so
that transduced cells can be identified and generated.

25 Since recombinant retroviruses are defective, they require assistance in order to produce
infectious vector particles. This assistance can be provided, for example. by using helper cell
lines that contain plasmids encoding all of the structural genes of the retrovirus under the control
of regulatory sequences within the LTR. The helper plasmids are missing a nucleotide sequence
that enables the packaging mechanism to recognize an RNA transcnpt for encapsitation. Thus,

30 helper cell lines produce empty virions, since no genome 1s packaged. Suitable helper cell lines
include. but are not limited to W2, PA317 and PA12. If a retroviral vector is introduced into
such cells in which the packaging signal is intact, but the structural genes are replaced by other

genes of interest, the vector can be packaged and vector virion produced. The vector virions
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I 0 reconbi nant vector conprises a variant polynucleoti a that is at |east
80% 90% or 95% identical to the pol ynucl eotide conprising SEQ | D N8 DEQ 003
as long as the encoded ABC! pol ypeptide has|chol esterol transport
activity nistration of a reconbi nant ABCI ex ressi to a
manmal i an su eg‘m can be used to express the ABCI gene in éﬁ;ﬁ/gﬁﬁhgf ect or
the treat rrent of cardiovascul ar di sease. 15 Specifically, this nethod

woul d achieve its therapeut' effect by the introduction of the ABC] gene
into macr 8pHEE ché\“Fé“"-éh?& caR Hep b&HaqdégtréF%la tgsue el line.isuep asVIHS3H3ggHE @ n t he
arterial %P&qgr e%a:ﬂﬁx@?@ﬂc’?m%ﬁn{%eﬁ@%%@‘{-%ﬁ gul ar di sease. Expression of the
ABCl pol ynucleotide In target ce woul d &f f ect greater production of the
ABCl protein. Thevsubsegheptbant pwcmimeda)ﬁtﬁﬁiongmtﬁiusing@tahdatrﬂmdcemb'maml from
macrophage nd ot her i.cl es. The, ce|l.ul ar effl ux woul d

cent HDL t
Aol | or at EFCRREUGHEaG AV4E0e A6 PR ieg I Hie 45% 3UER O BHE Ra8 15 OYnd 4B FOREPR

found kn @diRhiapbiolR§rBenQR R as MAULALH @BRinE O AURBoRYSY MdnubiRIBNGboR et
chol esterol from rich core of arterial plaqués. A concurrent reduction i

reduces t lab 188K A SamngHarkpr baheraton) EraspaCerebapsesston Healtnologa (Methpés insed
prophyl actd cal | reye I f I [

chol est eronzyr?%ég&s%zog 1§¥ Ettgésg&)a dggl Ca f%\c"’e‘gﬁ%ﬁ?esgtstaréc esg% 5 an%%?g
Thi s et hgtloeassd:H Guida ioMedbad @&Lﬁa’pﬁbandhsel ©Rrdtal. 1980, lasadefnis Biekd, ShieDiego,
anount of a ABClI expression vector is the anpunt of ABCI vector that

i ncreases @Hol esterol efflux fromthe cells of a manm det erni ned by
measurpng the ghglieshebaln @ztnttrwsmhrafthla%@tt ImREBLA Shhifhi1 8B b1, Lhe
reconbl nant ABClI expres determning the dose that effects an increase in
chol e O chehesipuons regffatonk regrm depabieefsinived e@tnraasmn mytha tdoge celhmpedyt e
popul ati o asur An

R ¢ beq e TR 3Rl bl e IR el et sSimgaths e Prarp G ARRT Yibanger.,

subj ect befisteis bp&raiived) linked & theABL1 padynulR6tiqd. e Y@ﬁd}t%n@@ﬁ@ﬁ@l&gcﬁﬁdrt er ol

ef flux conpared to control level. The d sanpl e fromthe subject,
separat i ndteten:éogous to the ABC1 gene, provided that it is active in the cell or tissue-type into which the

15 construct will be inserted. The transcriptional regulatory region chosen should drive high level
gene expression in the target cell. Preferably, a macrophage-specific promoter, such as a
scavenger receptor type A, matrix metalloproteinase promoter (MMP-12), or macrophage-tropic
lentivirus promoter (Fabunm et al., Atherosclerosis, 148: 375-386 (1999)), isused. A
particularly preferred promoter is the 5' region of the scavenger receptor type A gene, which

20  contains a strong macrophage promoter that can be used to drive the transcription of the ABC1
gene. In addition. a means to increase endogenous ABC1 polypeptide expression in a cell is to
insert one or more enhancer clements into the promoter region, where the enhancer elements can
serve to increase transcriptional activity of the ABC1 gene. Similarly, the enhancer element(s)
used is seiected based on the tissue in which one desires to activate the gene. Thus, for example,

55 enhancer elements known to confer promoter activation in cells found in artenal tissue,
especially macrophage cells, will be selected. Other transcriptional reguiatory regions suitable
‘for use in the present invention include but are not limited to the human cvtomegalovirus (CMV)

immediate-early enhancer/promoter, the SV40 early enhancer/promoter, the JC polyomavirus
promoter. the albumin promoter, PGK and the a-actin promoter coupled to the CMV enhancer
30 (Doll, R.. et ul.. 1996, Gene Ther., 3 (5): 437-47).
Other components of the vector construct may optionally include DNA molecules
designed for site-specific integration (e.g., endogenous sequences useful for homologous

recombination), tissue-specific promoters, DNA molecules capable of providing a selective
- 49 -




I ol esterol efflux in a subject's macrophage to neasure chol esterol effl ux.
-45 1 B 0O E C 2003 WO 00/ 78971 PCT/ US00/ 16591 In addition, chol ester®I§ DEC 200
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serum of a subject followng admnistration of a reconbi nant ABCI
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ef f 1 ux froq:harter.ia si ons caahbe nmeasur ed usi ng the nouse nodef of
r

|l
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sanple and __neasur i r}%nts{]% | evel of ABCI nRNA or ABCI proteinh in
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amount of | _n wi t.h .t he amoyng of chol esterol efflux. Using
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Quant | Tati on Ehar e (e AR R YRR b BE eBet ann

further defi@indinisapabig of initiating a biological process, such as a DNA-binding protein or
transcniptional activation protein (see PCT Pub. Nos. WO 96/41865, WO 97/31898. and WO
97/31899). The dimerization of the proteins can be used to initiate transcription of the transgene.
Another suitable control means or gene switches includes the use of mifepristone (RU486),

25 which is a progesterone antagonist. The binding of a modified progesterone receptor ligand-
binding domain to the progesterone antagonist activates transcription by forming a dimer of two
transcription factors that then pass into the nucieus to bind DNA. The ligand-binding domain is
modified to eliminate the ability of the receptor to bind 1o the natural ligand. The modified
steroid hormone receptor system is further described in U.S. Patent No. 5.364.791 and PCT Pub.

30 Nos. WO 96/40911 and WO 97/10337. Yet another control means uses a positive tetracycline-
controllable transactivator. This system involves a mutated tet repressor protein DNA-binding

domain (mutated tet R-4 amino acid changes which resulted in a reverse tetracycline-regulated

transactivator protein, i.e., it binds to a tet operator in the presence of tetracveline) linked to a
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There are available to one skilled in the art multiple viral and noglynm?
nmet hods suitable for introduction of a nucleic acid nolecule into arge
cell. For exanple, viral delivery vectors suitable for gene therapy

i ncl ude, bwip Rfgy7ot |imted to, adenovirus. herpes sinplex paTrusspigsex - 46
1 80EC2003 WO 00178971 PCT/ U500/ 16591 virus (i.e.. vaccinia), hepatitis
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30 injection (Herz, J., and Cerard, R, 1993, Proc. Natl. cad. Sci. U S A,
90 (7): 2812-6) and stereotactic inoculation to brain (Le Gal La Sal 88EC 2003
G, t al., 1993, Science, 259 (5097): 988-90). The adenoviral vector,

then, is Wydehit ilable to on skilled in the art and is suitable for use
in the present Tnvention. -47 1 8 DEC 2003 WD 00/ 78971 PCT/ BSTYSIyH591
Adeno- associ ated virus (AAV) has recently been introduced as a gene
transfer siestion. pwittihs Eotiesn deddm MBRhiC 3t R

denonstrates..hi gh-1evel infectivity, %r%gl?i%ﬁé@?ﬁ?a 8%‘“5158 é'ﬁ@@?’ff"’é’?%{&#

i nt egr at i HYUIRE B25Fe CMBISHYiog 2Beny® hidrepkitie poiymeets (s&eh asgiothviligyedione) Now
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1991, Tr erbdszaﬂmmnmchlondé,tbcﬁﬂo@a icid, 42y R2 acil tﬁﬁhé}éﬁa éﬂlene &l aflongy, 1995, Mol
~, et al A Pev.

Bi ot echnol lng é%%ﬂ? 87-99; G orioso, J
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been develag) I and Moss, B., 1983,
Gene, 25 (1??[@3*1@? SRR LBy R B 380 e olcoBe) (svabaismenmisber B,
1992, Cur sorbifol). subpandinty agknts | suridiglts or w&Bng f

above descr.i bed vect ors is wdely af/?arl I abrlleg%gaﬁ%%‘:hs%g(ﬁﬁ &%‘:Q PEICE%O%J " and
woul d be SHUFFaRP¥OrFFs k23 prlyseeais Asermolysarbatst 800 mitoRnedmsuadhiyie; lediinyi T al

delivery syNSitQORVI i vect or trow ral vectors are
capabl e of infecti ntg og éfé‘%ﬁté @m a%f“st(ﬁ'ﬁ: taﬁF‘Q"é‘i’s"'@éls?r?“a%OWﬁ'@égr ating

into tife emanchgngcms (spbh b akali pﬁctal ielidesROBIPRabl BsodiBh BF ?&@L\.@%ﬁo 4L9);
980-2, 984-6 %8 o (&%89) U S. Patent No. 15 5,672,5 et r oVl F usSes
vere develBpREPIEr @‘8” qvaRsYeblcley i fuspis, Q‘xélpaqnwmdyor@harhnaeeuttchbammtahsr See

viruses, RBgigeses Phislackiafil: SYGEESIEMELY ARl OR0 M e o pany 0
the cDNA of %nom ne deam nase %S(E th %%B‘Fi'% 8@3?‘3&‘5 PR LIOBIPARY y |
the retroV??¥ll vector is a derlvatlve of a muri ne or avian retrovirus, or
is a lentivi ralnvector preferred retroviral vector is a

eci
lentiviral vector! haﬁ?‘&ﬁ%‘lnéﬁfyo Ct'?’"e‘f‘?’@%;iuf‘ﬁq ("\‘ieé?’&] Polynucipotide ca ABGghestaroraei gn
20 geng CbfiplaeedsbdRY dcesrdhite htoonPettiofd SndiRdds! ot ng %%%lg%;‘}?%m N

| eukem a virus (MoMULV), Harvey nurine sarcona VI ru pgFnts
nanmmar y t%#%lﬁtmlopmwwpts sr—htdmslhvmanﬂndmmﬁmSam@T&;c‘ﬂhaH&céﬁEw A

nunmber of i Itnrow‘*g(# qcto gan |ncor orate. multiple genes.
Al of these vectors cangtra Lpolguc QHE T r‘?\j’@ﬂ’@‘%?“@@@%@c%l e

mar ker somaylbaunddeaﬁsxdhleﬂdi foahl(iicladn hQ@ owdeRRd, @E}g; 25.45i nce
reconbi na retrovjruses are defecti \g/}eg?mt he;B reaw r 6 ASS] S aﬁ‘gr&agl"’l llqu'tdder to

produce ‘Wﬂa‘&ﬁ Soltigee %ﬁvew@ qleamlsions). sSdBisdcsa@rfoana:bn ohtadmigsagesh for
FASTEAS, oty MR SELAET ) i R0k B AR BRI
active compound may be admlxed with at least one inert diluent such as sucrose. lactose, or
starch. Such dosage forms may also comprise, as in normal practice, additional substances othe:
than inert diluents, e.g., lubricating agents such as magnesium stearate. In the case of capsules,
tablets, and pills, the dosage forms may also comprise buffering agents. Tablets and pills can
25 additionally be prepared with enteric coatings.

Liyuid dosage forms for oral or parenteral administration may include pharmaceuticaily
acceptable emulsions, solutions, suspensions, syrups, and elixirs containing inert diluents
commonly used in the art, such as water. Such compositions may also comprise adjuvants, such
as wetting sweetening, flavoring, and perfumning agents. For example, a suitable carrier for

30 njection may be water, physiological saline solution, or artificial cerebrospinal fluid. possibly
supplemented with other materials common in compositions for parenteral administration.

Neutral buffered saline or saline mixed with serum albumin are further exemplary carmiers. Other
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i s achi eveg not g/ tra&;gf ect.i o[h t hat encodes t.he ABC | g%e}{le i tself,
but rat her Byt RePTGRECHPY Phige °V§°‘BN)K“88GBF € {PYHTBYAS SYRYEH alEr 3 coce
segment sodtRRindipdVdiEig el By RIIBHERO 5181 AR BRIV 't@'gjfe@at\i\feg But' IR@RCH kPt
signals for transcri f)t ion of an ABC1 pol ypepti (Sauer, Curr. Opin.

Bi ot echniémperagire,and witl thergngg meltin, the recturg and relenss trveaten! ., 225: 890- 900
(1993)). In e/SE)hQHL%EmEQPc%%@ ﬁhﬁ al&ég%%ea%onnyﬂa?ctdﬁflgp %z?latcfan P%Ir anrll'%@llél Czilgd for

the controll expression genen

el ement SABCA polymneldotide drivettespay be fdrmuRited a’iﬂﬂi’r_@pbwaér&'oﬂhﬁzﬂﬁﬂdﬁ( Alid) ABUT IS
way, a therapeutic ABCl pal ypeptide can be expressed when deS| red. One
Convent | BFAICESHAS 8T vasioxmhalaioh soluuonstzan e doraralaiethith FrapelaTs foriaeRlzer s or

20 rapal é,olﬂ'yeeﬁoaﬁr&hbmm e Y i 'n%t}?l?z%at ain a sml|

nol ecul e- I ng"donmaln and a domaln cap Initiating a biological
process, sucthsptmnMubmhdmmgospmt@nmmngt}ierﬁ&BGtDNﬁomaimmmmﬂﬂlon
protein (see g ﬁ/41865 WO 97/ 318 and WO 97/31899). The
C et 1 2t S508T <37 4 mﬁeﬁ*féﬁ TS e G PaR O SIS Heintectahle dAreous 8h of *t he

t r ansgengicagifiiRtsiglenSidhd, aﬁ%ec GoHHulARbd FBEAOD RERBWIVEERRUsBGLikAes t he
use of m fepristone (RU48 , 25 which is a progesterone antagonist. The

bi ndi ng dispesinpdr Medigs peutcadeneeadmgeeqntor THe gyerrieinjectable preparation may also

be a sterile injectable solution or suspension in a non-toxic parenterally acceptable diluent or
solvent, for example as a solution in 1,3-butanediol. A particularly suitable carrier for parenteral
injection is sterile distilled water in which an ABC1 polynucleotide or vector is formulated as a

25 sterile, 1sotonic solution, properly preserved. Among the other acceptable carriers and solvents
that may be employed are Ringer's solution, and isotonic sodium chioride solution. In addition,
stenle, fixed oils are conventionally employed as a solvent or suspending medium. For this
purpose any bland fixed o1l may be employed, including synthetic mono- or diglycendes. In
addition, fatty acids such as oleic acid find use in the preparation of injectables. Yet another

30 preparation can involve the formulation of the desired ABC1 molecule with an agent, such as
injectable microsperes, bio-erodible particles, polymeric compounds, beads or liposomes, that
provides for the controlled or sustained release of the ABC1 product (see. e.g. PCT/US93/00829.
Eppstein et al.. Proc. Natl. Acad. Sci., 82: 3688-3692 (1985)).
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bi ndi ng domain to the progesterone antagonist activates transcripti

formng a dinmer of two transcription factor

nucl eus to bind DNA. The |igand-bi nding domain is
of the receptor to bind to the natural I
steroi d hoVed¥é8%¥ e&ceptor systemis further described in U S.

the abilit

b
that then pass into tﬁg DEC 2003

nodi fied to elimnate

| i gand. T@mﬂi&kﬁd

5.364, 791 and PCT Pub. o Nos. WD 96/40911 and WD 97/10337. Yet anot her
control neans S ositive tetra | Lne-. tr transacti vat
This system | nboruLerBRRbraiEy' PpBRS: BTpnaR] bR MARRAEhGEY

(nut at ed t&torRad adgfiiniterédiogica g NB&EopBal GBmi €
tetracycline-regul ated transactivator protei

oper at or PR0t%do pPGsie & gofromet pde ¢ed iy ugisht g

AR 2 o BB o) ol

5, 654, 1680.1%0@i I°%% 6Nk fexiRDA] FOmRdNIdm Isuisabd

WO QOn8971  BCTIUS
syste s are ‘descr

constructs are described in U S, Patent Nos,

del i very 9esmuTQuidnierar#iiong SyirbeHer proetraiing tae
fHeh a:?
on t

t he vect osuitabichbpidalsipecoffacted ingreticent difta hesdir ¢

i LI bind sf
t’laslva*‘llgurface r

%&P{&J}d@éié/ sids 203 15 Gfks SHGhd

specific by
I's specific

48

PSS i Sops

oun

be any conpound of jnterest that
on the tafgiopr.asierablysyepr deeeip
receptgr is foyng
exanpl e, ligands for scavenge receptor A can
del i very vweaoteghamaemnal gpehtgeyced hlso balisednm
altered such that it contai ng,.%n gnt I.body o
b, or F(abiemveninaer pRERERS o SR ACm e
target celykJormiiifed/is's@part® cE@Podfordith arRGivn
pol ynucl eoti de that encodes the |i )
in the ar tthexfentik pgenis cah bpgER aspEBEIEicempe
be inserted into_t Vi : :
t he veCt or conﬁ%ﬁrﬁchﬁed e?]r'i%g&&% gg%%ﬁ@f%ﬁ“? etl
pol ynucl edinphiaiatiohef achrbdicst eldihe” ABSbxipdtyyto
ABCl expression vectors, such as ose describ
as a phar n98&utymsdreredhigos] ‘t3i):o3r43'7§é|§:Hi"§r*§%'rﬁS

amount of N s ABECIGRALNMEICI SAL kR, BEnd BB
d 20 a pharnace

previ ously ‘defi1ned herein, an
agent sel emginderkdto grudicahivinat yecwir chntainggrtbel

gand into the viral

tiilof dhé Pecor hRWakAMrise from
n, i.e., it binds to a tet
fitegyforrpulgtion. glthopgitmay ¢ 2003

T g S Bt By
foreopisatiadmisiseatibnaadldde liquid
5,741, 67 and 5, 834, 186. Viral
pughheskn (B8 Hﬁ’&é"“fsa}oé‘éﬂsv

L £ |.AS i t hat
e A G T
b the pedsknttipyzetionh @dinimgaerdd ogan
pecifically to a nol ecul e found
eceptor. Preferably, the
hvaitfn cBPbe QitiRisRedd £8hd so1e FOr
be used to direct viral 10
wibieation witheongior alore vestorsah be

ant.i body . fragment, such as F
SomBiRR oL e LeERepilc pgenls cpl o
dt ffeQbink fighedn kel timag lor the
enone. Those of skill
icl eoti de sequences which can
5 . e i ] ry of
o aiehn SRERLd HEhpR Y

texpel il popdmebnr(€obiehiKhamial.,

bgve,. can be adm ni st er.ed
gi f?’géprc rbsewenm fuart B9 ve

2896 HBGhe GrALES SePnd/RCL OF, aS
tically acceptable fornul ation

1 pohyantledtiste mpd toomleauistvamgl e

f lation materials pref | -toxic t i pi t th
concenth ot TEEsGR OB L " R LBy [ DB THEP G PN T B maceut i cal

conposi t i Ofp&OFRdiR! 1BGorABALpAAbY BihE Edaselevi
expression vector may contain fornulation nat
mai nt ai ni nge)ls and infect those cells, thus delivening an ABC1

providing the macrophage cell with functional ABC1

In another embodiment, the invention provid
disease by the ex vive introduction of an ABC1 pol
vector. In such instances. cells, tissues, or organs tha
exposed to ABC1 compositions after which the cells.
implanted back into the patient. For example, one m¢
sample from a subject with cardiovascular disease, en
contacting the isolated monocytes with a recombinan
polynucieotide and, optionally, a target specific gene

treated with a growth factor, such as GM-CSF, to str
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paxiicidBEahtact Bi6 Qi¥dt Mfophage
erials for nodifying,
olynucleotide to the target macrophage

protein.

a method of treating a cardiovascular

cleotide or recombinant ABC1 expression

t have been removed from the patient are

tissues, or organs are subsequently

ethod includes the removal of a blood

iriching the sample for monocytes, and

t expression vector containing the ABCI
Optionally, the monocyte cells can be

nulate cell growth, before reintroducing the




25 preserving, for exanple, the pH osnolarity, viscosity , clarity, color,
isotonicity, odor, sterility, stability, rate of dissolution or rel ¢8%#C( 2003
adsorption, o penetration of the conposition. Suitable fornulation
materi al s iwgbegwy; but are not limted to, am no acids (such i.ne,

gl utam ne, asparagine, arginine, or lysine), antimcrobial s?egﬁglb%%sggnt S
(such as ascorbic acid, sodium sulfite, or sodium hydrogen-sulfite),

buf fers (gadnhinisthbsubyee, Whenaeihoodiced. ¢ i:éits%ﬂs;;@diﬁr!aﬂ%%ge{;[ &h%% hatgs. or
ot her orga]rpoi cwﬁcciq 23\} bul k.ig]?i agents (such as mannitol of glyci e?,

chel ati ng ¥hiek E LERELDeWANY Selisdi dnihis wepthauespor aavitg of BeABC1

conpl exi ngoRgepids hapsdudd &bl Ly pyrroli done,

bet a- cycl odg%t ir?ti n, ?rd h;drox&%opy{@ggts%?dé@éf?%‘dgftsﬁ Lfillers,

monosacchar i desg\notfies austiisirdf ee sivo adrdingirtaion GabReb HMALE@S: hHe YET BSol

mannose, Qt -2l1..18 q03 WO 00/ 78971 PCT/ US00/ 16591 % Xtri nsgar,% rdgt&glﬁﬁes
(such as SEFTRMRIMBTRACIFErat v the mammaliss gikientibymeeans efskor tramgplafis af oglisng

and di | utcbg@indFARE $iru€ A t r.ophili.c.polymers (such as

pol yvi nyl pyrrol idone), %vﬂafr%yl’ggeuqaogﬁg\/\%?%ﬁ%mﬂ%ﬁﬂ?g’@ﬂtofg‘g’é‘?’/“sé’éﬁ‘?’l-flﬁ%‘?@’
count er i o¥pTessIThoidoresgiganny in implaasy wsiig 818 of SbfoBIadcorihE M3/ H&Q@{uk%ﬁj ifa

chl ori de, s%enzlgji c acid, sali CXII ic.acid, thinmerosal, phenethyl alco of,

met hyl par D& PBPHITTPIREBERRTOMEIST tsrsedctocie transaription.abircxamplehiadr ogen

per oxi de) ditsatofsteSed el ' | en col, o et hyl ene
gl ycoI%, suhggr al cohol s (g%lgﬁRg%éﬁg IElan tgfﬁ’gfye gsocrﬁblgtcﬁﬁ 3“Fh§ﬁéb£‘m5¥‘ﬁ’g°a5§§nts.
sur f ad antfewsed wish vitapsagwaining asuwdvias caistuatofinifa ABYINdiAclESdE S

pol ysor ba uch, as polysorbate_ 20 or_pol ysorbate 80; triton,
t r omet han15°?$§§h%f ‘e"@.“t“meﬁ? "%t‘ﬁé‘ﬁ%i £ specific targesng, Sueh as ssavahgdrireogpionAaarsi ang

agent s (Ss@dhgAfofiber.0T8e MEeck@IcRild Qe chHRkGld; N6iDg.Adents (such as
al kali net al gﬂgl i des - _?)ref er abl y sodi um ggédﬁﬁta;cgg?%%%@ﬁ?)b&%%"-bc§Fa(ﬁeH
manni t ol B9 Bieconyectiye tigspe of the dhings gsthe dedipiemtssbje@X s PheigirsviAlRGrliferates and
phar maceut. ] 1 See. m n 's Pharnmaceutical Sciences (18 h
Ed., AR Héggérféﬁg{“gg@{.‘ %ﬁ}éscﬁ?‘“lgﬁgﬁ ‘Eﬂﬁgf@edﬁﬁﬁéﬁ@ PoRWen. Imfds way the

phar nat eutranspldnyatian tréso@s GOAReAe8 Smbint€ of ARHsteRS) oY ' yegtor)
can 15 beaﬁh)rocessed i n accordance w tﬁ con\fteentiona Cﬁ@%ﬁ%ﬁ%ﬁ%ﬁﬁ%ﬁ to
produce nEBPPPASISOMfENts for administration to patients, including humans
and ot her ma . r utical _conposition conprising an ABCl
pol ynucl eot i ggm o@oé};gggafal?lggtgg%i%%ﬁﬁ’%?%?@é?ﬁ’(?ﬁ Ve et GmPIsRg %“ﬁgge up in
a solid fpelymdiereidadambe giministers), usPRWH Ofrfo RENSHURBAEET Ade8Sbe@fn U, Badehydui d
form(e.g ?Slﬁj%{ﬁn% suspensions, or enul sions). Solid dosage forns for
oral adm NPstrati SrapPierAn AlRe! palypentide can biriledivered by ihplantr@wteais cetind
gr anubes. tHahhSdGaers 0bd : Lve conmpoun .be adm xed
with at |east one | %erc?cﬂmgﬁ?érg%c nggxtfleg}lnjo&@ g‘ééeh. ﬁltgoégggsé?gﬁe@?‘é‘r’ EXPreSych
dosage f ofhesABaY pellypeptiiontr order, to asnimize® poredtiapiragthdiesicA i fidPiR@atients

subst anceg_.ot her . . :
gemg agmmlstered an ABC1 polypeptide, as may occur with the administration of a polypeptid

of a foreign species, it is preferred that the natural cells producing ABC1 polypeptide be of

human origin and produce human ABC1 polypeptide. Thus, it is preferred that the recombinant

i~
LY

cells producing ABC! polypeptide be transformed with an expression vector containing a gene
encoding a human ABC1 polypept'de. The cells can be autologous or heterologous. Optionally,
the cells can be immortalized. In order to decrease the chance of an immunological response. the
cells may be encapsulated to avoid infiltration of surrounding tissues. The encapsulation
materials are typically biocompatible, semi-permeable polymeric enclosures or membranes that
30 allow the reiease of the protein produci(s) but prevent the destruction of the cells by the pauent’s
immune system or by other detrimental factors from the surrounding tissues. The transfected

cells can be administered to a patient using the above-described methods.

- 56 -




than inert diluents, e.g., lubricating agents such as nagnesi um stear at e.

In the case of capsules, tablets, and pills, the dosage fornms nmay dI&BEC 2003
conprise buffering agents. Tablets and pills|can 25 additionally be
prepared with enteric coatings. Li luid dosage forns for oral or parenteral
adm ni st r XPBHEEY i ncl ude pharmaceutical ly |acceptabl e emXST/ypY/1659

sol utions, suspensions, syrups, and elixirs containing inert :iiluents
comonly used Téthhifesol the SHEAPs@RINBAHving AN e RABLR it 10193, a{mxh?{f)x%g atign
conprise adjuvants, such as wetting sweetening, flavoring, and pe Fam ng
agents. Fefrthesnpepsudatedicellgiandithiels implaniagen inqratignts mag bt roningiyyactenpiahet. , For

Cupp omonbaing BeE a2t iR bR wd SEALSTRIEID destiiembbrane *

admi ni st r aipk@Bs contienihg abnelibdl fyahgthesrdd LR 107 the Bttt e QENRE wmog@sm@iwm n
are further exenplary carriers. Qher -52 1 § 97T

1 _ . 3 DEC 2003 WD 00/ 7
PCTI USH01meBgules x Eirgdansufespnabigerrenatibleaand aregasidy reirmvable ol tapeuldy énsapruiater

of about - ffer of about. 4 0-5.5. whj.ch_nmay
further i %E‘ISS” engcrtgq }ng r%ﬁd\%%g%ﬁ‘i ?gg‘l%o %‘i‘l’g‘?tcf’ Fé’?‘g ﬁ%“ S EYES F%Jdﬁ'gr@ﬁ for
treating Biokglodilpuadewhdléculis SPaatveM tifked t6 Pradsdrt tHAae ABPdubRENS dodia ABC |

pol ynucl eotide or ABC 1 expression vector Is|based on a variety of factors,
i ncl udi ngresuiadon pavaPog anglapipa ias mamslise host hEhadryicenpioyiie foxtbg nedi cal

condi tion i seveni Lty of-the condition rQut e of
adni ni stra {Vg h a{ﬁ%%f) ﬁgﬁ lﬁ%ﬁ@?éﬁﬁ%&g%{ﬁp gcﬁféé Ez‘%ﬁ I"'F(:l)trf}énd‘.i rec‘ﬂﬁ?g ?ﬁ'taﬂg&c%ssﬁﬁe
regi mem NS, \Pateyit Mbsl@|892,5B8tt5 @AM Tacardies, FI6ME2Te A dyeidn REktapil i Siviadandis
nmet hods. For _exanpl e e anpunt of ABCI. pol ynucl eotide or ABCI expression

I th )
vector t odgEribespPiTsRuby Mg WO Q110475 (Aebischer &l dndeeradsol ReT EabNeWles er ol
efflux fr IRRARS, 2N | € Gh-3nRuRt, . e
determ neg,m] ?égfa (g&ggﬁrsrg}eg% dg)) rréasdra ?nlggb'? h%%faﬁ%“’ﬁ%ﬁg 26 %r g‘rg?lg%% ptlat-i’-'\'/el of
a subj ect 1981 érneeraieiraf i 1267 nd fTreatd ol of92haSAR3R 1 pdl.ynucl eot i de or
ABC | expressiqgn yector. A sufficient anount of. AB ol ynucl| eqti de or ABC
1 expression _8158‘)(‘8?&??@6'%?_}'%%5?&]’0 W&fle‘i’t_f?gf EEfé’Q’é’gt"‘?%ébF’és REP MR- SRYSES t er of
level 19f a8yssdih] BedhnigheCBEdial@bskn ustd\& peéﬂoewfaagerfeqnerwiﬁauwﬁNQOﬁgﬁa_ and
nmodi fy the route of administration to obtain|the optiral 5 therapeutic
ef fect. Acemplessst adtngvins-ligayd-Pairyeompienes.abitsat in@ctiomef/ YA t GaR{hpuecigidOony/ kg
or nore, dependina.on the factors.nent.ioned aboye.. The fr ency, of ,dosi ng
o 11 " Gepesir P istR TR bR R e Ran (HIMERA olelor | e
or vector Scindd)ecd @GN Ity 826-87). Delyig theseafletlos afeal id¥ly a@aifbienb 6heskildd i the ant
adm nister the conposition until a dosage is reached that achieves the
desi red efpéwpuidhssuiaiigios s isthapigsenignysmipef Othsr Batahlsmatioss afeaayaidaplgto

si ngl %Odo%ﬁﬁgﬁge& W ir, 'EF& fi %%%n&%%:?&nkggpﬁée gléasgm}'nv@ﬂhn 0{};@ zﬂ?orﬁ fshedM™®

anmount  of esired nol ecul e) over a continuous 1 nfusion via
I mpl ant at iusing atlevs the awilablamnieeicss of fransfebeon. rSefverabsuehinediodblogieappredpen at e
dosage Is Fou e Yse TRl Bint A2 Sitnarying success (Mulligan, R.. 1993, Science. 260 (5110):
926-32).
Preferably, the non-viral delivery system is a colloidal dispersion system. Colloidal
23 dispersion systems include macromolecule complexes, nanocapsules, microspheres, beads, and
lipid-based systems including oil-in-water emulsions, micelles, mixed micelles, and liposomes.
The preferred colloidal system of this invention is a liposome, which is an artificial membrane

vesicle useful as delivery vehicles in vitre and in vivo.| Liposomes are self-assembling, colloidal

particles in which a lipid bilayer, composed of amphiphilic molecuies such as phosphatidyl serine
30 or phosphatidvi choline, encapsulates a portion of the surrounding media such that the lipid bilayer

surrounds a hydrophilic interior. Unilammellar or multilammeilar liposomes can be constructed

such that the intenor contains a desired chemical, drug, or, as in the instant invention, an isolated

DNA molecule. For exampile, it has been shown that large unilamellar vesicles (LUV), which
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ordinary skill in the art and is wthin the anbit of task routinely
performed by them Appropriate dosages may be ascertai ned through u$d [ 2002
appropri ate dose-response data. 25 The cells|of a mammalian subject may be
trap fected in vivo, ex vivo, or in vitro. dm nistration of an ABCL

pol ynucl eotW@&8VEI7h reco bi nant vector containing an ABCl p®cIissbaeemi de

to a target cell in vivo may be acconplished{using any of a variety of

t echni h K II t. F I L.S
e gl D R S bl ol a3

Andfal pergenitescp! ge meuaons buffesr
system i nvelnvdinigg frs€/REBINGRDIed) RUEHLFORRT 6 djlafﬁgtcttnq%ns o€ gncaps '{lalﬁ\%Cl

above- descri bed conposi tions of ABCl polynuclleotides and reconbl n
vect ors caWithipdhe aqugeuscdntear. mecromple@ubkp verep &0 Ma@iatihn céiRGhA , OF

" par ont er o PROBR S Zhei R 35 e T anl e Bben@n b 1P rercbrdinsdem Sci 6: 7-

I ntramrscu®r In brakr 3 hgipbsime tb BE U kHidn€ 9 t n
1 8 DEC 2003 WO 00/ 7897? PCT/ USOO 16591 E P“lrﬂgﬂ%r ﬂ“‘*’ﬂﬁéﬁ*’i‘uo'f% "%?ﬁ‘ cibristics >

phar maceutSheaid kegrgssat: { 1) sncapswiatidnifibe gdres AB@tereqnai lygmeﬂﬁemht)derhﬂé not

reconbi na 0 exa a capsule, a
t abl et | a%ﬂ?ﬁ enlsslméﬁ%lr 5“’?&%‘@*)%“"511%&9&%? L?’?%%Hbmé’é} Qd!quﬁ alt%‘get cell in
pref er abl ycolfl‘ﬁ:dﬁsdrf‘totﬂﬁsﬂ thrgetBeliff(3 Pdetiosa 3¢ thﬁe&Q%ﬁ!eHﬂs RYuf WL¥R ?Hé%g& of

DNA or viral vector particles. For exanple. these nmay contaln an
f r om aboutCelEytoptnsry & ihpely cifigiency candd4) %ﬂcelfaeeriabqufetnmxatmmbn dOgeheti¢ - viral

particjfes. mf%rt?lgﬁémhﬁl% hy eP'QF%EQqurF z?)lgtg’l %qﬁ %icpog?ml f my vary

wi del y dependin condit'i on actors, but,

once again, canT}besodmbemﬁm ofutle USbsdeneliOUEUaNSG a cBRLIRAHSH ofly sﬁmﬁ Cﬁ'r'ltld ey
corrp05|t|on contai ning the ABCI DNA or reconbi nant ABCIIS]?O vector carﬁ1 ai}so

be admi ni St&BERsFERRS 1Py leMRErANgE PEOSPHRHRIdS. uetallysn Fombinataravitiastriondsst r at i on
of the v e t.h a
eShQial AR RERI! ?ghcg% om? hé%gtn?aa/l a\Mo )HS% 1&]‘5‘9{8F§ t hat

non-imtating excipient su tter

are solid Cémraotedstmrtvf lipesopres dtpmésnlpm idniicojstied gt aﬂchﬁe bﬁeérﬁl: of alemlamrcaﬁwse
and w 1'5 ereflor 545 ﬂﬂl 1 r11e rectum and rel ease the vector.
phar mateut PRSI HBEsUseH! i ‘QBSWrB@“CF‘BPHiﬂhéj(eé@OFR?P“qllﬂﬁamaPlil@ﬁ suFipps

exanpl e, apmoaplﬁﬁ@ylogekabnt;sﬁbs%asﬂc%?chermefEHA@PG@X%% rp%gﬁtaé&ﬁ&h% la%?gé y

powder for i nhal at i on ol ynu ely!
sol uti ons SPhingpkpifs crishrosides, aid Mhpsldnselﬂaammaﬂgmsefarnsol delivery. In yet

conpos! t 1 RETBR AT ekt SRar T RAinds Mol At aian FoRBa. 1F CotBB ™S an al so
be i nj ect qﬂmdullurﬁ’/cﬁtﬂﬁ'l@-llarc%@ﬁ alohfANEnd i BtliraRa. MRkt diH&lsﬁ'ﬁ)tl gfﬁk%dﬂ%%@?s or

20 oleaglnous suspensi ons, be formul ated according to th nown hods

usi ng ¥ui tRAsFRMatdylghnlins ﬁgalmwmb@siph@ldafmnhse amidiistepepliisphat@gkhbdline. The
sterile inject aﬁ eQar@ t?xpgagﬁlpogome% geen classified based on anatomical and mechanistic
factors. Anatomical classification is based on the level of selectivity, for example, organ-
specific. cell-specific, and organelle-specific. Mechanistic targeting can be distinguished based
upon whether it is passive or active. Passive targeting utilizes the natura! tendency of liposomes
25  to distribute to cells of the reticulo-endothelial system (RES) in organs which contain sinusoidal
capillaries. Active targeting, on the other hand, involves alteration of the liposome by coupling
the liposome to a specific ligand, such as a polyclonal or monoclonal antibody, sugar, glycolipid,
or protein. or by changing the compesition or size of the liposome in order to achieve targeting to
organs and cell types other than the naturally occurring sites of localization. Preferably, the
30 ligand is a polyclonal or monoclonal antibody which can be used to target liposomes to specific
cell-surface ligands. The ligand can also be an antibody fragment, such as Fab, or F(ab'),, as
long as it binds efficiently to an the antigenic epitope on the target cells. Preferably, the antibody

or antibody fragment recognizes an antigen that is found exclusively on the target cell. For
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be a sterile injectable solution or suspension in a non-toxic parenterall
acceptabl e diluent or solvent, for exanple as a solution in 1 8DEC 2003
1, 3-butanediol. A particularly suitable carrijer for parenteral injection

is steril eydiggbsdyi €d water in which an ABCl pol ynucl eoti de ee&T86d/0593 S
fornmul ated as a 25 sterile, isotonic solution, properly preserved. Anpbng

t he ot her acceptabl e carriers and solvents that may be enployed ire

Ri nger' s e@mpid. otraimpntigesotxprassedspeldiliealbytinonicteptagt crtlisowch bnscavkaiger resgptor

sterile, flxed 0 nventional |l y.enpl.oyed sol ve suspendi ng
e um  FOrHEn PR SR R Pt RSP AT g Syizacty R Dai ng
synt het i cmma&aggacml glycerides. In addition, fatty acids such as oleic

acid find use in the preparation of injectables. Yet another 10 preparation
can invol ve thé nimbeidiaressaures can@ used o esryalamdy attaslelanipelyolons oamoageenal

such as - Lagtabl SuIEONBLeS A R 90RLe, RALLLEL SR OLAKTEA Gever of

oup?c
conpounds |poso ovrd
sust ai nedthe@lpegsmee lﬂfor&ehﬁ) rﬁﬁ@ﬂalrpﬂﬁdﬁgénr{gslﬁg@.nd th GablESSEOLIREY VIABRP liposoppst ei n
1985)). -54 1 8 o E C 2003
dfor woaning e dea tcBAt ai ni g

et al.. Proc. Natl. Acad. Sci., 82: 3688-3692
WD 00/ 789b'iavmﬁn1@3®@°&6@99usmwg ZTRUPSARA Paee

t he ABCI Ea% Capnbl nant ABCl vector can|adm nistered topically. For

t opi cal il a on, the vector may conprise from 0.001%to 10% w w,
e.g., from 1% Smdﬁ%hsyemai tgdhdin shdvd thaigahdst foomyclaal tdoepigl wiete abdeyto effectani se
as much as 10% w' w, but preferabl lenot nore than 5% w w, and nore,

pr ef er@bl {Persesmipshplesterp) F@“’i oFerdingly, ingneher embedimenty the presemy MYeRNAT bl e
for topic @lovﬁfégm Healdadulishie fomc%nglcﬁawemp
suitable tfor penetration through the skin (e

19., lininments, |otions,
oi nt nent ss:ompmmmhe@mppéadxms)steama ttdﬂmpsarmualt Tubjeticat leastreingiigandzfoi opuclesr t he
eye, ear,

Q ve_lngn d
vector o ﬁ‘f&ptﬁ? 'élsaﬂﬁfnouﬂ\/sé'h% E('ﬂlltq lélg a?ﬁ%"g"t*‘éf" f uﬁ‘eéonf f‘)a"?geul(ra ?‘ﬁnearcgﬁtllcﬂl t wo
or three tbiipssithdl dompritidg\Wigh& foha nltleiraeepistictiS piepaled £d MathiOeRd afing e
I nvention can be admnistered as the sole active pharnaceutical, agent,
they can abevs-dsecribsd tndthpde Eriformutating ap eAmEHECRAE RiBIBAcoWicRLIAIRIFILIORT
| nvent i on (of of Nl RIEPI gucieﬁp?e@ mj;ﬁgéﬁe%hﬁﬁf&s %ﬁl’tll%q' b PAthd: Qfbredsdy holesterol
t herapeuti c agents can or at as separ mpositions t

given at tefffuxS@eh kmbEnt@kn b6 deétermdmdd Hy mEsyring ththﬂoledld’telrdﬂeubafmeag@aﬁtq can
i ment of_.the present

be given as a . single conp05|t|on 15 In anpo di
i nvention3 dpunistragan of teligand 3t raneusgopaggs and ‘i"’l W“P}?g% eqppe Rt sleg ap metpase
¢ Esufé?il dsxr@@@éﬁb?—ﬁr‘eﬁ@uﬁ@@s\iﬁﬁw K.,

" producer ggkcheskeraeemw ”P:{e%bﬁbtteﬁbl Emuta%aﬁﬁé
et al. 1 5 (3): 343-79;

Spri ngonar b. SwhwleaQeaeptors Bledigand a@ateG 3BYH ,tldll ﬂifctoeﬂ that p@)’ a qg@éi rotﬂumn Gene
Ther., 4 (1 cel |

Viral vecUBrETERAR ST A S sBrRGEY b o Ene B s aedu LB S

palr It ' C:c es Hgﬂn&ﬁk@ iMb GlaRdchitiéifal feBorse. FRVer@Pfahiliesiof Qucléﬁ’r eéce;ﬁta@e)tlsﬂﬂﬁhﬂm{pge
cells round I n
peroxisome proliferator-activated receptors (PPARs), liver X receptors (LXR), retinoid X

198 Wor defbidh RAGRANIAT duBjest

e steroid and xenobiotic receptor (SXR).

ene products PPARc, PPARY, and

receptor (RXR), the farnesoid X receptor (FXR), and
25 The PPAR family comprises the three closely related g
PPARP/S. PPAR« has been implicated as a key regulator of intra- and extracellular lipid
metabolism. When bound to fatty acids, PPAR« stimulates the proliferation of peroxisomes and
induces the synthesis of several enzymes involved in the B-oxidation of fatty acids. The PPARa
receptor is also the molecular target for the fibrates, drugs that are prescribed for the reduction of
30 high triglyceride levels (Isseman et al., Nature, 347, 645 (1990)). Fibrates act as PPAR ligands
to regulate the transcription of a large number of genes that affect lipoprotein and fatty acid
metabolism. In addition, PPARY ligands, such as compounds belonging 10 the class of
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at herosclerotic lesions. A portion of the released viral particles contact
the target nmacrophage cells and infect those cells, thus deliverind S&BEC 200
ABCl ol ynucl eotide-to the target macrophage |cell. Follow ng infection of

t he tar getwodl{7897¢xpr essi on of the ABC | pol ynucl eoti de occuiSpusidfigwhdi Nng
t he macrophage cell with functional ABClI protein. 25 In another enbodinent,
the invention provides a nethod of treating a cardiovascular disease by
the ex vi'(ipzplidingdiores Wmperndsnha@tepsiopmuc irpotase DA and @ et i iéeridBRl cls
expressi og p or. In such instances, cells, tissues, or organs that have
been renove romthe patient are exposed to ABC 1 conpositions after

whi ch the cel | EXRtiks 28 0R$stero! reOdp@IBat 76 AN NS ' ck Nt o
the patient. For exarrpl,gs one r?gfhod |gﬁclzaliél}32 theiléﬁ%é{ﬁkﬁ%g&ﬁ?@bg%
sanpl e f riAhbseREvEEIc Bipd 6 haterpdines with RXRiiceRNE, regronscHimenttif GesEyPle f or

{es, ic ' | sol d cytes with ; mbi nant
expr o5 oaBoarish SAERRL Llkabtfc 8RB Hor e SRR tep iibs coperemat y, a

target spdwidsteeolge béie @ds. ofrabiey havieRBowR HACHEE 158k )@l@ﬁ Lth a
grow h factor, such as GWCSF, to stinulate cell 5?6\/\& .apﬁléq%grtg%&%om

rei nt r od AT plecholesterol pstgrspin thefr IDEGIVMWMD faDd B80RErNGT ISR 66 Weiciahbisity
into the | ) ' iced, the cells will specifically target the
cel | poputlgg{%fg%th rom ?E:rﬁlgtcﬁgtyonm%rr%s%?ﬁed? Aisfary chodsstespldBeet phaly. iGed, 95693 t he
t r anspor t(1888)).v Fuyhefsnidiee wABQ XREAUY RESS Hd& (D éL)@?a used ih%lpﬁpﬁ%éﬁegm@mn

0 ation

chol esterotj efflux in a subject. Another netho ex Vvivo admnis
i nvol Yes §ifeYSaltnsrBenrehamerucpateymehalestarelded f8tyocid herowbtasianThe¥B6logicabct or

into the EpgEd d16d e kin transpl ants of cells
cont ai ni ng the vi ru)z. ﬁ’%gl}uec%{%?&%‘ ?%(%{ 0"\7lﬂlﬁ Ee |

UERESTErD PRICE! Etusd endos
adni ni st rativated by dmgsatreraxysteropy B8R rehaih ORGP (HRBLBall, Prbd AN S, Y51 NY

cells of filr ori gi may be achi eved iif a strong housekeepi hg gene
pr onot er ‘%ngg@dﬁ?}é%ﬁp e;l{of'a{;ﬁ‘gﬁ’?’iﬁ’(-i B2 (ES)exanpl e. the dihydrofol ate
reduct ase ( DHRFYROGARKRE ABRliRhark Cel | s.such as fibroblasts, can
be 10 infected With Vvirions tcoﬂ%ﬂ?ﬁ%@%? 0\:/"#5?%1’? OLEH4T PRIt ai ni ng

t he ABC Ihqseopiasis| &dkd kiR at R fimeriond dslha I teg@ii@enitc the ROV eftF (StRR&HS &C

targetin ch as scavenger t A, .and a_strong pronmoter. The

| nf oot ed Hele" é%’rﬂ"-b@”‘éﬂgg’d&b%ﬁi%ﬁg)a%%ﬁ‘a@@ﬁ nEEHTsenerRlPSE 43 :DO49 £ 1997 Bd

i nto t he EXRAEsdtvaRdibyIhd8metietit MR el LSk o he
tiv yiRdI8mitetit RSin6RMTINDE &é%ﬁge??ﬁvﬁﬂ{’@gl c&ﬁ%ﬁ‘%ﬁiﬁnﬁ@?ﬂ-

retrovirus proliferates and escapes the natr spe fect
the tar gefansarunopopmid E4veeki et al.. Procs NadyAdadeScL594:1780% (I9aNY) ARecint k@Bt S i N

i ncr ease chol ester.ol efflux activ in cells manifesting the
t ranspor ﬁ ng.{zg%%%r% hshaa“r%1 Sfeﬁrg?&eaﬁ’c?fora?mt ?‘rfthwé%g%‘ﬁﬂ?{ﬁﬁte’%%ﬁeééﬁ ligges
vect 010 compuighiwtgc bide d&i@lcircﬂﬁieyiﬁblﬁhiﬂg&ﬁﬂ%eﬁﬁhﬂeﬁﬁe,%%ﬁﬁn%? g%%‘i’ gﬂag.', Iﬁ%{.' n

vitro techniques, such as described in U S. Patent . 5 , or
exanpl e, ZioREEe!-F617¢ §EWO):Formametisb. dell, 8V e683d(1985)). k@ N Rbasaecdna heael | s

shown to serve as a receptor for physiological concentrations of several bile salts, among which

chenodeoxycholic acid (CDCA) is the most potent (Kliewer et al., Science. 284: 757-284 (1999);
Makishima et al., Science, 284: 1362-1363 (1999)). CDCA is known to regulate the expression

25 of several genes that participate in bile salt homeostasis, including those encoding CYP7a and
the intestinal bile acid-binding protein.

As descnibed in detail in Example 13, ligands for LXR, RXR, and PPAR nuclear

receptors were shown to increase apoAl-induced cholesterol efflux in cholesterol-loaded mouse
macrophage cells. For example, administration of 9 cis-retinoic acid (30 ng/ml) produced

30 approximately a 3-fold increase in apoAl-induced cholesterol efflux in these cells. Similarly,
administration of 22(R)hydroxycholesterol (5 pg/ml) produced approximately a 3-fold increase
in apoAl-induced cholesterol efflux. Cells that received fenfibrate (3 pg/ml) produced an

approximate 2-fold increase in cholesterol efflux. These results indicate that nuclear receptors
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20 that have been genetically engi neered, using nethods such as those
described herein, to express the ABC | polypeptide. In order to mi hiBniELel0es
potential inmmnol ogical reaction in patients| being adm nistered an ABCI

pol ypeptiq;;oo@.?sgqpy occur wth the admnistration of a pol ypepiissh1638; @
foreign species, 1t is preferred that the natural cells producing ABC I

pol ypeptide be of human origin and produce human ABCl pol ypeptide. Thus,

It is prehsybesotilated thcreasonbiastapdhpspedibin-rRERsleC intlesARTle RN y@gpt | de be
transforned with an_ expression vector containing a gene encoding a _human

ABCl pol ypapepigges. THatheBners. assascreehintibiaaméul?. SreinBaanesiisebehslestopmlicti | vy,
th N ' Lized. |
ool oA BEELR o £85ke P BeflSharh, NAREARRAL AE DR, 0 o

i nfiltratbeabfikrhreSwedeGHOM BYintiesstWaslestdiobefEINE dAlhew)materials are
typically bioconpatible, sem -perneable polynmeric enclosures or nmenbranes
that % al | ow A¢rerdinglxgiadhemethpd fos inpreasing shelgsiencl efflup by adynmysastingafwiciear

destructi : | ' ' .em_o r

dot 1 mont SPorper B el iRRrRY flcaron) BRI SL M R, BROE P AR,
can be adpPXRi &ide3XR nuclea rpapioelipandsi hothe befated\cenbdéisieni waekeinet LR $igandi6 1 8
0 E C 2003 WO 00/78971 1 PCT/USOY i659 Techni ques for the encapsul ati on of
living cePded &e wergasrholaiter g1 the ligend is snoss wesiarahly Shiectedsirm thegretPosul at ed
cells and o ' | b &b I ¥2E .shed. For
cxarl o Baerae BRI R g o B B e RS ER T =
describhe hpirbnahelesiembsnt 84(S).atepoxychglestervb L XRdidayde igost emfadbly.ght EXRor t he

ffecti del i f bi ol ogi I ti | es.. Th I i |
bi oconpat e BAtSA P REP GF - JfEB ot RBbEGet wherth e ApORIERE € B <
transf ect gfnWebdd chERORR BARL. BNl EfmdtO5 e RRABRS defkiRd HIWIhe @FHUBREMIsRQ @K N
for Dbiologically active nolecules operatively linked to pro noters that
are not sbispsgeunaioagidvmtingl ggihakt aligrans reuposercigh dircis Apingin astd- 88IUF 0 a
mammal i an .host ., The devi ces, Rr oMl TJ‘T%I el from
l'iving celfﬁnée%tnbdesf)téeéfn I|‘°‘(§E§)i ﬁggs%gg‘ﬁi n-a’'recipi rﬁfﬁ,%%é@tﬁbﬁoﬂgtggeg&%@yu S.
Pat ent;s Noshe RIXB9igaiiB8;9-8s felihoid 42id. Bnghothel PRfd embodiyiehewhdro acRPOFDHgEndt i ng
living cells is described in PCT Puh. No. WD 91/10425 (Aebischer_al.). See
al so, PCTisrised to\eeregyo cholesterph oiflux.Aap igandds preteraply selecigd ffprpthegiass ofj gg1 |
Exper. eur 113-.322- 29° I scher et al., [1991, Exper. Neurol.
111: 269- 7§8&§Hé‘]”%ﬁ‘§§%8‘%§‘?ﬁ§?£, 1992, ASAJO 38:17-23. Anot her delivery
system for pol ymaitien pradesedsendodinrgt, ARTE thas oae fumbear vicembr' lighed isadmynisiefd
DR | 1 gand® TS GG BREAD S RGEH by TS 1o iR SRR Re ST R Bt T BEREPbn of
DNA,  G3POdedep @ |iRirddd el OfliminiSRA 14 Buth R RS FikiRds are b CNRORAMLAR Y ligand. More
| i pof ection, and col | oi dal dispersion (MiullTgan, R, 1993, Science, 260
(5110): 92@:feaply. heyuclkartriesptor isaridodrs 20(B hidwaysholesierdl and B-cisgetnioe 20d-| | ed
inthe art and, uouh Sl eRbbifRhe il Hrestinidhubl rolla8S £ ibuwbl YRBbIIG: O her

increasing cholesterol efflux from cells in 2 mammalian subject comprising the step of

administering to the mammalian subject an eicosanoid in an amount sufficient 1o increase

25 cholesteroi efflux. A pharmaceutical composition comprising an eicosanoid can be prepared and
administared using the above-described methods for formulating and administering
pharmaceutical compositions. A sufficient amount of eicosanoid is the amount that increases
cholesterol efflux. Such amount can be determined by measuring the cholesterol efflux before
and after administration of the eicosanoid at various dpsages and determining the dose that

30 effects an increase in cholesterol efflux. The cholesterol efflux can be measured using assays
and methods previously described.

As described in Example 14, eicosanoids were shown to increase apoAl-induced

cholesterol efflux in cholesterol-loaded mouse macrophage cells. For example. administration of




20 one skilled in the art, and it is to be understood that the present

I nvention may be acconplished using any of the avail abl e net hods of B DEC 7003
transfection. Several such methodol ogi es have been utilized by thosL
skilled in the art wth varying success (Milligan, R, 1993, Science, 260
(5110): 92%98%y8%breferably, the non-viral delivery system ircrusohbsidal

di spersion system Colloidal 25 dispersion systens include macronol ecul e

conpl exes pgmaeapsy! ' her es ds, land |ipid-based systens
i ncl udi ng ol @ien-ﬂé\ﬂlatpg?duéér?u%?%ﬁrg?mﬁﬁ %%‘?‘ﬁgé“,cr S ERPRAddndussd chidestdrolpdSionies .

The pr ef erthest cetds. | ikewise saiisivirffontofiP&H 1Y S AL ' i DOSQ ich is an
artificial. merrg{ g{ae v%?)i cle useful as dgl i ve r);’/'?(\)/dé%f(g?g@srg)flwa&ﬁ?gg%!aé"qr?fse
vivo. Li poSdRis!-Hiruceseiholegisrol gffluxn Jheseoiesudtis deinongieid thed &oashbiddbashnciedsi Ried
bi |l ayer, cQmIasst SRR &k ul,es. s as phosphatidyl serine 30 or
phosphat i dy;ﬂ chgthilﬂr?fg,r en%"%@d da{nékseg%r%ﬁqu" pMackphagesy deperdinghmitga a such
t hat tHe |prpiededembydments theretuosah®idis BYLEEP Rbni e | LLOL . Uni-l a | ar ar
mul til am‘relré%r Ili.‘gf)some? can be constructed stu%E{bPﬁggt)'%[] 1lélgi%rf1f’re°ngg4"’“<%n EY
contai ns & Qe FERIREARIGIn Ly rand prostaglandini JR eidvearioidst ant i nvention, an

I sol ated DNA nol ecul e. For exanple. it has been shown that |arge

uni |l anel l ar vesicles (LW), which -57 180EC2003 WD Q0/ 78971 PCT/ US00/ 16591

range in size fronviEtiPeds a@d Pnnrpounds daphidtaikh ga&ﬁ@h’mpésisﬁphf%ﬁk?ﬁm age gf
, “DNA an

an aqueous buf f(Jelr n@g%@; i.ng | ar %e macr onol ecul es, such as
i ntact virions. c S§ LPRY© PRpmete shelpsterabefBux.conie wantd dicreashaRaesterol

macr onol el ®sis to BRreded thy 6&1RGhrted ] i el,| s i.n bi ol ogi.cally active
form (Fral ey,. IIS?. an{j Papahad] on%l 05 Eﬂ%g ’,Acaorrglﬁ'ﬁg’ B Presemh imenpion algo 77
80). I n ormdeydgsanethodsisysahdmbor insrdasing wheibdtéro] eMiux GOALcEIE #8 FRMnnYERk ?Jbﬁectbhe
foll ow ng acteri St should.b resent: (1) encapsulation of the -
genes of i:l%?ﬁr&%ﬁn?%ﬂ(oﬁh# g’%mg’r"’?‘ F’bf‘g’ﬂﬁ?@a PEUHAMOWS D7 eRmBIung thadt dricreases the

bi ol ogi calexpmession ¢f/ABC2 In iciedk €Al thak: hst ' inding to a target
cell in conpari sgn to non-tar get tcel?ﬁ%&g?@% eﬁé@?éu@]slﬁﬁe&éowé%us
contents SPMPRUIA/BE] IpFrEaserABRd expriegrion. Sush kmpyhiogh 58 Ae@imide @by fchdubihg By ;
and (4) aGehd dpfesd f ty ssi.on.of .genetic 10 information

( Manni no, R ,éggt nglmll ,O?f%g'g,ﬂe | (e)?ﬁe(dg%tﬁﬁraﬁrgg’,‘sn'@“?‘??%‘SS?I’B@)‘ld afManus §pesEs i on

of the |i poddetemiisingsheddsy thmt effedes Mrthiressedl ABTASRAL biREdSn %E:,%i?@ll ?Ernley
hi gh- phas%it resasnosi ti g)n-te e‘iﬁ%ure phosphol i pilds,” usual 'y i n conmbi nation
wWith sterords, Cre@BeEiPaAFiiet hpPidinmes bloag sampleyfom throdubprict separating lter | i pi ds

may al so bendere popll RN Eetdrmirf i stics of Li s depend on pH,
ionic stren tr?e 2?1%_ theggr esencerﬁlggﬁ%%]gegﬁ mé'aqf%ﬁ]éf. W@ﬂ%%@oﬁ?kﬂq"ﬁ‘i ds
useful in!tMse8@ne descolethdrein, suplt haRE-RIRosphat i dyl conmpounds, such as

phosphgti dyl gl 0 hosphat.i dyl ¢chol i ne, phosphati dyl seri ne,
phosphat i dyl et %‘{;ﬁ‘g %fﬁ{"ﬁé‘f’)”gg%‘hﬁ“ﬁ 0%1"6?"6‘%0,‘1 compapesasdmieistering d c 4 Miprabgides .

Parti cul aincyeasseit Wen@éxpression of ABC1. As shown in Higure 8, cAMP increases the expression of
ABCI1 mRNA in normal fibroblast cells approximately 10-fold. Preferably, the cAMP analogue
is selected from the group consisting of 8-bromo ¢AMP, N6-benzoyl cAMP, and 8-thiomethy)

cAMP. In another preferred embodiment, the method comprises administering a compound that

25 increases the synthesis of cAMP to increase the gene expression of ABC1. Preferably, the
compound is forskolin. In yet another preferred embodiment, the method comprises
administering a compound that inhibits the breakdown of cAMP to increase the gene expression
of ABCt. An example of such a compound is a phosphodiesterase inhibitor. Preferably, the
phosphodiesterase inhibitor is selected from the group consisting of rolipram, theophylline, 3-

30 isobutyl-1-methylxanthine, R020-1724, vinpocetine, zaprinast, dipyridamole, milrinone,
amnnone, pimobendan, cilostamide, enoximone, peroXimone, and vesnarinone
phosphodiesterase inhibitors.
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di acyl phosphati dyl gl ycerols, where the lipid|noiety contains from 14-18
carbon atonms, particularly from 16-18 carbon atons, and is saturatdd DEC 2003
IIlustrative phospholipids include egg 20 phosphatidylchollne,

di pal m t oy, tidyl choline and di stearoyl phosphati dyl chql |

targeting ‘%B%?B%zorres has been classified based on anatom ?g—ﬂgsr%q;@F
mechani stic factors. Anatom cal classification is based on the |evel of
selectivity, f@rang¥erpkRmre®EdptimeReHelhénoL&nlpra hftteridB th amm
organel | e-speci fic. chgren stic Htnar getel ng 0car njé)p gssstnltlnghepsﬁ Bas a}upon
whet her isubjest phgaidder onuckat regentoiFiassiamubiesugidien o incidaszibe gtﬂ‘me:xp:atmrad)f

t endency L i pos OdIS | bute to eIIso t he reticul o-endot hel i al
system (R’Eéfl i o&@‘iﬁ@g ’E?H’p&% &r:sthg?vﬁdlégi g 12, E‘&fﬂqs fop uglear rgpqpIQry can
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organs. arttongts 4ef deBusiE ek SRR R E 1 5R ARV Ry B fEerdf '

| ocal i zat $1£Hﬂlﬁ08ﬂ?frﬁ£@$ﬂh)ﬂge delie traﬁ)sfédtﬂﬁmﬂh bAPR | PEId¥EddONBI-fidd indRASCih Pitfierase
anti body which can be used to target goso ps to specific cell-surface

| i gands. TPReMGTIaGHNEY Bdhe @F%%@f ?élrplérfbp ad§-pldapgrease in bigideraseactuly, indghe
F(ab'),,
the o ay gefitscobPBP935 A, ol RO80 F00 Atk GRb Iotul ferd oL AR O R SR BEC OF

an anté gehgandatomparkd witd Ewﬁlcustro)e Irye multimd ategiett bol skerolEand retifioids QicBEC
2003 WO 00/ 78971 PCr/ USOQY 162r . certaln antjgens expressed

speci f i caf'T3PeSH RHEHOp FEgsE I°P"s‘ Iggmg[{: vEWHEF theE sSANGAPPargnt SyRgyeigiic
expl oi t edefrQ% b&t%eﬂw{cﬁw% %la?sfes bRERIouRdk, ﬁﬁédn@)éerﬁﬁﬁhé dtdniieS WESsdint ectly to
a macrophage cel nber of procedures can be ‘used to covalently attach
ei t her polujltﬂ:r@liTGﬂY mmm cnhlaltrcatgd withibothdli gzgds. dnac¢qrqmsormhbhd inyetive Al so

or er 00 HEMRRPR R LB R e G EFn e i ot Bl o Loxel RS RARRERR
[ i poscpmal and)g;j(ay[ andd. N addition, various |inking groups can be used for

j oining the I | chains to the target |(2(g I igand._ St udi es @r esented herein
showed t hat g'a#aistmrndp inperapiag celhuudeiely of ARG Epmtain revsresfiche @tcrahtmfam can

or esent i h‘éB%E*?Jg%@*%%@'eﬁé%*h‘*wﬁ%z Aok ein PR GG RRRUIERL e 1
ff1ux fropreseitlisventiogprnidesi inathod uin;ablﬁforﬁm Fasing thidestdiat esfhepfrah cellsin a

adm nistering to the marrinali ubj ect .at |l east one || angl)gfor a nucl ear
recept or MRIERAL &*&HWF“%PPT‘W%%F steB ﬁg‘F ingp thedpapga o3 IBEFRREL P

cel I's.;pA RRRLABHEUHohizRlnd GATRGSAsE: RBCE ABRYihySinRAE afolGaitidnelo iAcriate! ear
receptor can prepared and adm ni stered using|the 1 s above-descri bed

met hods f gholfienolieidiukng @nmaadlmmi eOmMositign phrmpnutesich e gbmpounsiosh prepared A

;sﬁ];]; L;isggt Bﬁgﬁ?ug‘{l%%%? %sxrrnlgu ¢ 8B0vel RSERLE m k' 3 d formutla g 30R% rnlmsftcnnggand t hat

pharmaceutical compositions. A therapeutic amount of compound is the 2mount of compound

that increases cholesterol efflux. Such amount can be determined by measuring the choiesterol

(]
tn

efflux before and after administration of the compound at various dosages and determining the
dose that effects an increase in cholesterol efflux using methods previously described. To
determine whether an increase in cholesterol effiux is due to an increase in ABC1 acuvity, the
amount of ABC1 protein present in a cell sample befare and after administration of the
compound is determined, using methods described herein (see Example 11). For both

30  measurements (i.e. pre- and post-administration of the compound), the amount of cholesterol
efflux activity is divided by the concentration of ABC1 protein to determine the amount of

cholesterol activity found in a standard concentration of ABC!1 protein. An observed increase in
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ef fl ux. Such anount can be determ ned by neasuring the chol esterol effl ux
before and after adninistration of the ligand at various dosages ahfiD&e 2003
erm ning the dose that effects an increase in cholesterol efflux. The

chol est er VOSIMIBUX can be m asured using assays previously ofs§U4daaes9120
Nucl ear receptors are |ligand-activated transcription factors that play a
critical role in vertebrate devel opnment and adult physiol ogy by

t ransduci APIEFRECkAcHERY stapdardizgd o proteisgphdniratiorhindiTates at e incréas Bk | apnal
responses;pcraVehad st andiiies of nuclear receptors exist, including

peroxi some proliferator-activated receptors (PPARs), liver X receptors
(LXR), retinoid X receptor (RXR), the farnesoid X receptor (FXR), and he
steroid and xenobiotic receptor (SXR). 2S The PPAR fam |y conprises the
three closely related gef&thodsfercidentifyiseThappRytic GomipoPRAR] / 5. PPARa has

been igplicate rof intra- and exiracellular lipid
met abol i sm W}gﬁé‘%gﬂaﬁgé‘@[{gfﬁgh& {‘%Elg[clln JHOBEigES ‘Qr’?ﬁﬁ?“tétf%fs“f%ms@&mpewﬁ Pon

of per oxi ¢empsn@awtethémtecaspdund nsotMAQSE. S, H-res8ME: 3k dE0Z. ' | in he
p3- oxi dati on of fgt aci ds. The PPARa re]?e or iss afag%}{{%gﬂéémﬁgcg\éﬁgr

target fof*AHEoPohAREs, Sush Gempernss maydepsefuliinithedevklppmeheofitbangeiion  of 30
hightrig&&g&;h ( (. ture, 347, 45 (1990)). Fibrates
act as PPAR | iuggt(}jjlsa?ﬁ‘ltgll g%ee‘%%?gggﬁ} £ T%Eeon?arn g&:’g‘% ﬁi’?’gﬁtetﬁzc’lﬁs‘f”&ﬁ ux gRbEsCof gem
s that afflect levelsofEmietimiesmoll Adcyrdandiyl mdikids Fer i ihgc@ﬂ 'Jnidggm hay Y
Iigangs, suc .aﬁléco Oundﬁ@gdeil onging to the class of - oOn8971

thi az6l i dfSFEHID éfeegﬁslba loypsGlandissesesre ppvidedi in oneenthodiment, thé@resant an
oxyst er ol ink e RRREvil - been . sho, 0 bind as a .

het er odi rr]gr. Wi t ?R&Rgﬁmgtgﬁ%?&\%ﬁﬁ ecﬂl%ﬁ%ﬁ(t:%g%%n RPofRd E%Z%lt PRLSHRE MAdEIBE ¢ he
r chol estatigity tempiisiag teistkps oSt(aldipetiely ¢inking Wiegdidf cONA PGS réakion

chol estergl ;esters i.n t Iiv?rs when fed to increase CYP7a gene

transcri pt'PoH2ME 90&?)‘?)ﬂ€tgé {Tﬁﬂﬁ?a lan §9Hy ) gene g preduces rgetinelinant reportMRenstut]
m ce Showb} taffectify WefecthtiRint 9§ER: EJ%%& \%\%B@h%(': i,ﬁnovf‘;,?%&%%?{)%saaﬂ“ﬂ% role

of a closely related nucl ear receptor,
oxyst &Y ol e deye] ofRaportes gaierspresgion il O8MIE AR ranstRedd hoMdells; FARQREAHSY the 9:
72 (1995 ich i.s. evalutionarily related to LXRa, t homeostasis. Like
LXRa, derﬁﬁﬁéﬁd@ﬁ\é@ﬁ? %?gs g“ﬁglzeetfﬁ&omgpﬂd Ysing-screeped: (<) i2paviagithe leel of reportargo8) ;
VI ahcevi cgetle eRprefsidh in%s saipiecFioRhrititrdc @ noYREMEIAE cofilde WRhdne ENRBREhd;

and (f) comparing the relative change in the level of re

porter gene expression caused by exposure
to the test compound, thereby determining the ABC1 expression modulating activity.

20 First, a recombinant reporter construct compris ng a heterologous reporter gene
operauvely linked to an expression modulating portion of the ABC1 gene Is constructed. The
ABCI expression modulating polynucleotide and reporter gene can be inserted into a vector
using well-known ligation and cloning techniques, such as those described herein and in

standard laboratory manuals, including Davis et al., Basic Methods in Molecular Biology

25 (1986); Sambrook et al., Molecular Cloning: A Laboratory Manual, 2™ Ed., (Cold Spring

Harbor Press, Cold Spring Harbor, N.Y. (1989)); and Ausubel et al. eds.. Current Pretocols in
Molecuiur Biology, (Wiley and Sons (1994)). Alternatively, the ABCI expression modulating

poiynucleotide can be inserted into 2 commercially available reporter construct, such as those

previously described. Any vector suitable for ABC1 polynucleotide and reporter gene insertion
30 can be used. The chosen vector should be functional in the particular host cell employed.
Preferably, the vector is compatible with mammalian host cells.

Preferably, the expression modulating portion af the ABC1 gene is the 5' flanking region

of ABC1. containing ABC1 promoter activity. In one preferred embodiment. the €xpression
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previously described transfection methods, as well as the

15. For example, the reporter construct can be transfecte

DEAE-dextran mediated transfection, cationic lipid-mediated transfection, electroporation,

transduction. infection, or any of the other known and de
Basic Methods in Molecular Biology (1986)). The host (
under appropriate conditions, synthesizes a reporter poly
measured. Preferably, the host cell is a mammalian host
host cell is a macrophage, fibroblast, hepatic, or intesting
selected from the group consisting of RAW 264.7 cells
concentration of reporter construct and duration of the tn
transfection method and the type and concentration of he
appropnate concentratton of reporter construct and trans
the ordinary artisan.

Following transfection, a sample of transfected h

gene expression found in the sample of unexposed trans
measurement. The transfected host cells are lysed and tl
assayed using any of the methods well-known in the art,
reporter gene expression differ, depending on the reporte
For example, if a luciferase reporter construct is used, th
measured as light umits using a luminometer, as describe

A different sample of the transfected host cells is

screened and the level of reporter gene expression found
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id using calcium phosphate transfection,

scribed methods (see, e.g., Davis et al.,

cell can be any cell that, when cultured

peptide, which can be subsequently

cell. More preferably, the mammalian

11 cell. Most preferably, the host cell is
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he level of reporter gene expression is

The assays used to measure the level of

er construct used in the transfections.
e luciferase activity of the cell lysate is
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contacted with the test compound being

in these cells 1s subsequently measured.




Sci ence. 284: 757-284 (1999);

I ncl udi ng those encodi ng CYP7a
nucl ear terol efflux in chol esterol -1 oaded

produced swerghseeiflux in these cells. Siml
3-fold increase fenfibrate (3 g/m ) produced
nucl ear receptors -60 1 B DEC 2003 W 001789
nmodul at ed Preferiablyy the ransfentedr hisecedl aspohiaptep

ool an e St BRraty B Rl TG RS s S

manner. Kdugs. B hRé pFe@G iy, Qhe AeisiotaldHose ceRY!
to i ncrease chol esterol efflux data not shown

ewer et al
expression ,

for i ncre®ePhef ks eBheeiemie assia lused lbyneasm'zﬁ}esit
k&%a”g”mﬁ*ﬁéi%m"53‘%%%8@5# S BT g

enbodi mendellwgiosédtoahd ¥R dohpatat.i s used to i
the ligand is nore preferably selected fromt
hydr oxychol estfépaly, thedewg) oﬁym@t@mwmam&
hydr oxyc Iﬁgi 8 25 epoxychol

preferablrl:?/) d @%hgn&q}ﬁ?ﬁg Bdmié‘(‘“sg)exﬁ Pk E

embodi menb deteenige WhathNBe hdspedifipdund WEECABCY Rxjy
the ligand is nore preferably selected fromth
retindi c H&eme e"rPé"tsF‘ﬁBIm b?tbﬁ—‘ﬁ:%mplﬁ gre thegame pe
acid, aci r et

TTAB, L@ﬁcriggéjgmml\%@e%?% gﬁ'ﬁss‘gﬁ K %ﬁ?ﬁelgﬁ
I n anot hep tlpmesheomﬁdm&hxbhdvmmrrhe idvel efirepotePEH
chol esterol,. efflux, the ligand is pre rably s

t hi azol i dPﬂ’@ﬂF‘%ﬁq@ ‘E'E)FFﬁb‘iﬂ‘FH’é’““‘F HP-geestatrs the piar &
| |
nucl ear ﬁﬁﬁ;%éne xRl T RHNE ﬂo?écﬁ{og.ﬂv,egﬁ b

i Nncrease ¢ stero efflux . era

I's known to regul ate
nd r LXR RXR and PPAItREﬁEC 1003

use -retinoic acid (30 ng/m)
rly, oduced apgpcridiphisdoy a
an e results indicate that

1 PCT/ US00/ 16591 may be

yihethen tesBabingiondd Cd?@b@ﬁ'&t&fglﬁours

ribed in Exanple 13, 9-cis-RA
Eithans 1 pompatodiiop e 36

[ hown
?3 gﬁt(%t?:g &ﬁ&ltpé égt%bfrﬁ%ﬁﬁd f
el Dflgppartdfrl,géheax‘presl’sﬁ:ﬁefpt or
gnhe group consisting of LXR
o] fierd of {SROR¢TREPE SXREFSSIOR in the
ncrease chol esterol effl ux,
he group consisting of 20(S)

ung4n hgﬂiﬂpose;dccbnﬂrd&teﬂsf i@l 25- 10
r ol ands
ShE rEels epoved 1o th s promRaIed

r@gsﬁ&aﬁsmmgea%heﬁp' 1fﬂ§é‘ 1%%@1

e group consisting o
=t-bqtibﬂl'; saise.dhe &3t avimponmd dtlfBSI c
Pre ); CD564, TTNN, TTNNPB,

GERRET €506 SEPresq PisslicexRet o
hRekpr@m foufid hS@&betlfiCcr ease
sel ected fromthe class of

‘Fﬁféﬁl%?ﬂfoﬁ%nﬁ lowerrlevel pfin 0 e
nﬁg%ﬁﬁgﬁ?ke RIS llle. Fofé{Fportfb

nor e nu

receptior §enganuessandowrdhinrosire cells, iralicates ulnt dettest chRpbir@ ddswmadegulans th¥Reand

ferably. the nuclear
9-cis retinoic acid.

{

Pycr oxycifaPREDer o ABRA°
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to determine whether the compound promotes ABC1-m

comprises: (a) assaying the level of cholesterol efflux iy

maintained in culture to determine a control level of ch

mammalian cells with the test compound being screene;
efflux in a sample of cells after contact with the test cor
ABCI-dependent cholesterol efflux in a sample of cells

thereby determining whether the test compound promot

from cells in culiture,

The level of cholesterol efflux in a sample of cu
methods known in the art and described herein (see Exa

be maintained in culture can be used to measure cholest

from primary cultures or from immortalized cell lines.

30

of human papillomavirus 16, oncogenes E6 and E7, ang

Example 1. Preferably, the cultured cells are fibroblast

More preferably, the cultured cells are RAW 264.7 cell
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immortalized by transfecting thern with amphotropic re
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For convenience, cells can be
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Methods for Detecting Susceptibili

The present invention also relates to methods
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to the test conpound, thereby determ ning the ABCL expression nodul ahl ng
activity. ?o0 First, a recombinant reporter construct conprising a 1 2003
het er ol ogous reporter gene operatively linked to an expression nodul ating
portio of 1 gene is constructed. The| ABC 1 express ting
pol ynucl eg{olh(g’e gﬁd reporter gene can be inserted into a vec{'&rJ ga]gll%%\%
mell-knomn | igati on and cl oning techniques, su h as those described herein
and in stmqharﬂquafhegeaﬁ%m efo eh%'v&é‘ﬁ'gh Vgt S BagkC Methods
in Mol ecul ar Biology 25 (1986); ngrtr)Trook et al Q?r lFtécu a?tA%ooﬁt:ﬁng A
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fluorescent prote et erol ogous reporter is

pol ynuc. GBEHERS LRt 40B0L SRE (PGS LM 1% ok Tk Sioh (Bloghet e 13
pref erredogeach WERer ﬁgmaﬁ.‘ggﬁq AR5 YEPqobey construct is pAPRI,  shown

in Figure 11. Next reconbi nant reportérconstruct is trans ected into
a popul ation d)nchoelhod:éjrlpsoducmg a]ihmnbc&igcminpntmmmmmﬁ naphshan wimalasche
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poi eptide, which can be subsequently neasured. Preferably, the host cell
i 'S a nanTEENFTARNS Benag @tjbodive i nei-bymaamals.; e peithedics sy be partially human, or

preferably completely human. Non-human animals (such as transgenic mice) into which genet.

matenal encoding one or more human immunoglobulin chains has been introduced may be

employed. Such transgenic mice may be genetically altered in a variety of ways. The genetic

25 manipulation may result in human immunoglobulin polypeptide chains replacing endogenous

immunoglobulin chains in at least some (preferably virtuaily all) antibodies produced by the

animal upon immunization. Antibodies produced by immunizing transgenic animals with 2
polypeptide translated from any of the descnibed polynucleotides are provided herein.

Mice in which one or more endogenous immunoglobulin genes are inactivated by

30 various means have been prepared. Human immunoglobulin genes have been introduced into

the mice o replace the imactivated mouse genes. Antibodies produced in the animals

incorporate human imumunoglobulin polypeptide chains encoded by the human genetic material

introduced into the animal. Examples of techniques for production and use of such transgenic

=70 -




host cell is a macrophage, fibroblast, hepatic, or intestin 1 cell. :ﬁ%
preferably, the host cell is selected fromthe group consisting of 1 C 2003
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transfectwgﬁgﬁgﬁod and the type and concentr
Determ nation of the appropriate concentrati
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compound relatfve to the |evel of reporter 1%
control cekdcsibed plehilesirelsefiiimnassays. Sechtmactivaiens

assay, such as any of the cholesterol efflux assays desc
compound promotes ABCI-mediated cholesterol effl
used in in vitro assays to detect the comparative level
mammalian subject. The inactivating antibodies are a

compound to determine whether the compound modu

Kits for Identifying Therap
The present invention also includes a kit suitat
30 the ABCI1 expression modulating activity of a compo

sufficient to perform at least one assay, a recombinan

cDNA operatively linked to an expression modulating

a separately packaged reagent. Instructions for use o
-71-
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expression of ABC 1. Another aspect of the prnesent invention rel ate

nmet hods for screening a test conpound to determ ne whether the conﬁ%gﬁwﬂm
pronot es ABCl- edi ated chol esterol efflux. Such nmethod conprises: (a)
assayi ng wbaehssrel of cholesterol efflux i a|sanple of nmanmmds/asoonesdis 20
mai ntained in culture to determne a control || evel of chol esterol efflux,
(b) contacting the manmmalian cells wth the|test conpound bei ng screen ;
(c) assa‘}"F'r‘%Qe(gH@‘eleéP@F&@f mefwlagag peropn obthe mammaliaa ARGDkeneabmpeisésshal't er

contact Wi t C d assayi ng.t he vel o

1- dependwghslaﬁue ?eré’loqj%?#nu’geq%“n% dgrg%\% 8pr8 q“‘ﬂ?‘%‘ﬁ?“‘@cﬁ?f‘é%" $h the
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1-nedi ated chol esterol efflux 25 fromecells|in culture. The |evel of

chol est epxpresgiph megdulapng parsiap PEthsimannalisnedBC b igtre aomprises meieotidésnledSA2si ng
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immortalized cell lines. For convenience, celll
t r ansf ecEFoAbInENS AERATCACANTIFR i BAPR |+ Indnothepembestimantnihedrinfenhascomprises

I nserts ' i B4 ONGO enes E6 and E7, ect a

mar ker gegiensqm ecscg e %@[e%@m& TRUS) (Eh %ﬂ POIPEBFS cReRk- %ﬁpﬁﬁf’%‘g"f&é? s are
fi br obl asibst@es afpddeereptitdg pldtein d@fecml‘jﬁ_estl nal cells. More preferably, the
cultured cells are RAW264.7 cell . i -66 1 8 BE C 2003 WD 00/ 78971 The

| evell® of cholAssised Berews the fsrm pagkaggnsiess ofa solidinearix wap@un@uplsmasur ed to

W th ¢ hePERRIES, pbf¥Ryjfie Fblnrtink Ry B Earh el ) Xeat? R Blo PE LR FRRERT T
in a sanpbldingfwitbmiiedd lanitcetecsmbintinth@stobefthe prsémtivetim. t Thusfer tfaidple, a

conpound is neasured. to determ ne the anount of chol esterol efflux affect ed
by the tB¥KaSFRPEARASS Rabesed iheoniaiy apllgramnaxamifieyela cotenmbted Y| ef f 1 ux

in a sanple Oﬁmﬂﬁmlfmsgeiﬁ&aﬂyﬁkheagm i gﬂ?)%\%h%gsc\én%g{%{’g%a%ﬁgl ester ol

conpound is neasured to detérmne t
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wth the te ompound, f or about . 8- 24, rs ef hol esterol effl ux or
NEC | et ot TR PRl ARt % prriota S ZoABGNY HMEPIF SUBINCGFS, MERPENE: | at od

chol este[,@ffer%,ﬁd]m;ns%a thaj@ssayed 10 using an anti-ABClL anti body that, upon
binding, inhi its the activity of ABCs. Alternatively,
In addition, the present invention also includes a kit suitable for screening a compound to

determine whether the compound modulates ABC1-dependent cholesterol efflux. In one
20  embodiment. the kit includes, in an amount sufficient to perform at least one assay, an
inactivating anti-ABC1 antibody, as a separately packaged reagent. Instructions for use of the
packaged reagent(s) are also typically included. b
In another embodiment, the kit includes an antisense ABC1 oligonucleotide in an amount
sufficient for at least one assay and instructions for use. Preferably, the antisense ABC!

25 oligonucleotide comprises SEQ ID NO: 53,

The following examples further illustrate the present invention but should not be construed to

limit the present invention in any way.

30 EXAMPLE 1
This example demonstrates that patients with Tangier Disease (TD) have an absence of
apo A-I-mediated lipid efflux.

Cell Cyltures: Human fibroblasts were obtained from skin explants from two normal
-7




the | evel of ABCI -nediated chol esterol efflux can be assayed using 1aE|

anti-sense ABCl pol ynucl eotide that inhibits|the expression of ABC 1. B&E 2003

exanpl e, the level of ABCs-nediated cholesterol efflux can be assayed

using the anti-sense ABCLl pol ynucl eoti de conprising SEQ I
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ef fl ux pronoted by the téest conpound. Tie |fference bet ween t

chol est er tth/elebf blla.sma H&!lmildentemlanctamdnl Gcared, vi d.hJt@9t roenpants-& @AaeSxnd
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ant i - ABC1 | RA¢F “’S"/'e tarndiromay %Eét? FSB% § B ‘BB LY H YR RISt np unt
of chol espRh@d 108éif Jeﬁﬁ]aﬂ@ous%ﬁﬁﬁceuﬁ&omo al 3, pREAIPITA. cHolestepdllof 9mg/@vel 25
of cholesterol efflux is 1.0 and the | evel cholestero efflux found in

cel | s consaritliel cmlpﬁembgﬁltimgéqﬂpﬁmml A C!I!H fnpest.t ik REHI3o W hPSpr diet es

toot oot cuftmin Ll Sp8 Y protbtec dent Were RN acftbed’h QBT ol 11 TGy Res.

pol ynugl eﬂolld6941$8ﬂ(l©991 erdfRChe sy Wete Grhndfesdde mhaxaﬁfﬁdmmqausﬁd:say t he
test compound is entirely ABC | -nediated. 30 Methods for Detecting
Suscept i bFPNRINGDE VegPEEFl inpesigof hﬁ%ré%@élovwéﬂ 3% LG angogeRey ERAPEE7ar48 rel at es

to met hodgeqr &F&@%ﬁhf@seﬁé&ﬁb&%ﬁ&am}{ ol (fl i e!%fmfg‘agd LV]IE%‘Q%{JPQ% (g{n')%%(ﬂ e

expressi on M & mammali an su ject, inc a human su
-67 1 8 Dhbffec26)3 PBolw&pr&@Vahowe:ewleqwd)meh resqncesﬁ(ﬁow foatwd)assag&d after

i ndicate a oIe of ncholeter fflux, the, deternj nation
protein ek"'ﬁ‘n’“g‘ “"?er"A] gﬁjn‘ll’i%ﬂ" e ibr‘? i é%\”?f&“f‘%ﬁ“t?b‘ﬁ"ﬁanfé"t E{%aqdevel of
ABC | 199n%xx%%%ﬁ%a@@(ﬂﬂﬂn&%%rmx&rﬂmhﬁ@u&e%ﬁﬁm --.=‘~ GARIrRlizAN dTRAE InrkéHAP2Ed NO

the level of sanplé with a pre-determ ned standard | evel of ABCs subject.
Accor di ngingrmai had fPesdnweicrspeded ingn 1 pimow Wels on3 5S-mevdishesfand\Bown tgeprdluence in

expressiop, 0 2. MamRlL 30, 8YRledSm (DMEM) pius 10% fetal bovine serum (FBS) before

experimental use. RAW 264.7 mouse monocytic cells (American Type Culture Collection,
Rockville. MD) were also maintained in DMEM contgiming 10% FBS.

20 Assay to Measure Lipid Effux: Apo Al-mediated efflux of cholesterol and phospholipid
was assayed according to the method described in Francis, et al., J. Clin. Invest., 96: 78-87
(1995). The cultured skin fibroblasts from normal and TD subjects were labeled by growth to
confluence in the presence of 0.2-0.5 pCi/ml [*H]cholesterol (40-60 Ci/mmol, Amersham Corp.,

Arlington Heights, IL). The radioactive cholesterol was added to serum-containing growth

T
1A

medium when the cells were 60-80% confluent. After 3 days, the cells were washed twice with
PBS/BSA and simultaneously growth-arrested and cholesterol-loaded to maximize
apolipoprotein-mediated lipid efflux. This was achievied by incubating the cells for 48 hours in
serum-free DMEM plus 2 mg/ml fatty acid-free bovine serum albumin (DMEM/BSA) (Sigma
Chemical Co., St. Louis, MO) and 30 ug/ml non-radigactive cholesterol. RAW 264.7 cells were

(7
[=]

cholesterol-loaded through the scavenger receptor by 24-hour incubation with acetylated LDL as

described in Smith et al., J. Biol. Chem., 271:30647-30655 (1996). Brefly, RAW 264.7 ceils in

24-well dishes were cholesterol-loaded and labeled ovemight in 0.5 ml of DMEM supplemented

with 50 ul/m! M glucose, 10 u/ml 200 mM glutamine and 2% BSA and with 50 ug/ml
-73 -




test cell sanple fromthe manmal i an subject; (b) assay to A test cell
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decreased | evel of decreased caFaC|t for cholesterol a Susgéptl
Accor di ngtyplbugis phis2pe dpbdiOriain (ﬁlodﬁﬂ@nﬂnmsm ¢nal, rchemtbunk 6E) RGT Ad#aahd 6R9 1

d stapdard | evel of ABCI
Ceptibi 111y e B 10 286 A KR Pleloi st Phredioy weioping Ko

conparoat i [\/Ié]cb@lﬂfm(|7548l5g:11ditﬂol$ taeRdstain CoR)) iR ed MEMBQAQ)Qextn t 'e&ﬁé fbri 'R‘IF. ABC 1
MRNA expr essi on NRNA expression in the test cell A expression, er eby
det ectin dnfcﬁgm The radioactivity found in the culture medium was measured by scintillation countiny
after a 15-minute centrifugation at 12,000g., The radios tivity in the cells was measured by
scintillation counting after solubilization in 0.5 ml of 0.2M NaOH (Smith et al.. /. Biol, Chem.,
271:30647-30655 (1996)) or extraction in hexane:isopropanol (3:2 v/v) as described in Francis,
15 etal,J Clin. Invest., 96, 78-87 (1995). Celis containing labeled phospholipids were extracted
with 1 ml of isopropanol for 1 hour and then with hexane:isopropanol as described above. The
efflux of cholesterol or phospholipid was expressed as the percentage of tritiated lipid counts in
the medium over the total tritiated lipid counts recovered from the cells and medium {cpm
medium / cpm (medium + lysate) x 100).
20 As shown in Figure 1A and C, the addition of HDL or apo A-I results in the removal of
cholesterol from cholesterol-laden fibroblasts obtained| from normal subjects. However, in TD
cells, the ability of HDL to remove cholesterol is slightly diminished and the ability of apo A-1..
remove cholesterol is completely absent. Figure 1 shows that normal and TD fibrobiast cells
release about 3-4% of the cellular [’H}-cholesterol into|the medium during 48-hour incubation
25 with albumin. Addition of HDL to the albumin medium increased the efflux of [’H]-cholesterol
from both normal and TD fibroblasts, although to a lesser extent with TD cells (Figure 1B, D).
Addition of apo A-I promoted the efflux of [*H]-cholesterol from normal fibroblasts (Figure 1A, -
C), but had little or no effect on [*H]-cholesterol efflux|from TD fibroblasts (Figure 1B, D).

30 EXAMPLE 2
This exampie demonstrates that 175 genes show at jeast 2.5-fold decreased expression
and 375 genes show at least 2.5-fold increased expression in TD cells compared with normal

cells. The differential gene expression was determined using gene-expression microarray (GEM)
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Microarray Analysis: To analyze differential g
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J. Nucl. N8d!andiprthergndisae thagthepdBOhgeneipasserigiod vithdpreisoisewss91 (1983)) .
Thus, these fragnments are preferred, as well the products of a FAB or other
I rnmunogl obul in expression library. Mreover, antibodies of the present

I nventifon include chineric. single cE$SANMPLEW humani zed anti bodi es.
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i mmunogenicity when the antrbodi es are adm niistered to humans. In one
enbodi nent, a MMastqedcingwetpuframnednsindatpBe Bripnidd 8 Genktee Avalyzebbeby Bgiion

of a nuri anti b (or,just, the antigen bindin i te_thereof d a
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anti body agimmY frafY o COENBEClEgend Grotd haRal sLdjeldi Wai Meritifed Rfm & flIchP® cDNA
nonocl onal anti body and a v able region fragment (Ilacking the

ant i gen- biwenergtasnaddions an FXRERFSIOR piasEichiihrany canstrustadyfronPnormiad (ibrebls RN Ahdo
producti Orkoggtm%b{h%qumid library, cDNA was synthesized

according to the Stratagene kit protocol
(Stratagene. La Joila, CA). Bnefly, first strand cDNA was synthesized from mRNA using an
oligo-dT primer with an Xhol site and MMLYV reverse transcriptase in the presence of 5-methyl

15 dCTP. The second strand was synthesized using RNase H and DNA polymerase [ in the
presence of unmodified dNTPs. After the cDNA was|biunt-ended with pfu DNA polymerase, an
EcoRlI linker was ligated to the cDNA. The cDNA was then digested with Xhol, creating Xhol
ends at the 3' end of the cDNA. The internal Xhol sites were protected from this digestion due to
the semi-methylation during the first strand synthesis| The synthesized cDNA was cloned into

20 the HindllI and Xhol sites of the plasmid pCEP4 (Invitrogen Corp., Carisbad. CA #V044-50),
an expression vector containing the cytomegalovirus promoter/enhancer. A 585 bp ABC]1 probe

was generated by reverse transcnptase polymerase chain reaction (RT-PCR) using primers based
on known ABC1 sequence, which were 5-TCCTTGGGTTCAGGGGATTATC (SEQ ID NO:
13) and 5-CAATGTTTTTGTGGCTTCGGC (SEQ ID NOQO: 14). Using this ABCI1 probe, a

23 cione containing a 10.5 kb insert of huran ABC1 ¢DNA was recovered from the library using
the CloneCapture selection kit according to the manufacturer's protocol {CLONTECH
Laboratories. Inc., Palo Alto, CA). This clone is shown in Figure 3 as pCEPhABCI. The 10.5
kb ABC1 ¢DNA insert sequence is shown in SEQ ID/NO: 1. Sequence determination confirmed
that pCEPhABC1 contains the human ABC) open reading frame of 6783 nucleotides plus 5’ and

30 3'untranslated regions, having a larger open reading frame than the cDNA sequence reporied by
Langmann et al. in Biochem. Biophys. Res. Comm., 257, 29-33 (1999} (GenBank Accession No.
4AJ012376).
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AGTGACATGCGACAGGAG (SEQ ID NO: 20); 3F: 5- GATCTGGAAGGCATGTGG (SEQ
ID NO: 21); 4F: 5'- CCAGGCAGCATTGAGCTG(SEQ ID NO: 22); 5F: 5'-
GGCCTGGACAACAGCATA (SEQ ID NO: 23); 6F: 5'- GGACAACCTGTTTGAGAGT (SEQ
ID NO: 24); 7F: 5'- AAGACGACCACCATGTCA (SEQ ID NO: 25); 8F: 5'-

25 ATATGGGAGCTGCTGCTG (SEQ ID NO: 26); 9F: 5'-
GGGCATGAGCTGACCTATGTGCTG (SEQ ID NO: 27); 10F: 5'-
AAGAGACTGCTAATTGCC (SEQ ID NQ: 28); 11F: 5- AGCGACAAAATCAAGAAG (SEQ
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30 NQO: 32); 15F: 5'- GATGCCATCACAGAGCTG (SEQ ID NO: 33); 16F: 5'-
AGTGTCCAGCATCTAAA (SEQ ID NO: 34); 1R: 5- CAAAGTTCACAAATACTT (SEQID
NOQ: 35); 2R: 5'- CTTAGGGCACAATTCCACA (SEQ ID NO: 36); 3R: 5'-
TGAAAGTTGATGATTTTC (SEQ ID NO: 37); 4R: 5'- TTTTTCACCATGTCGATGA SEQ ID
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plastic (e.g., polyethylene, polypropylene o

pol ycarbon te), paper, foil

and the like capable of holding within fixed limts a reconbi nant \Jeﬁ:IIIIﬂ"IZUIIS'

of the resent invention. Thus, for exanple,

package can be a gl ass vi al

used to corq,péb?},d;y{ i gr am quantities of a contenplated vector.

"l nstructions

use” typically include a tangible expressi BRTHSOMIER] ng

the reagent 15 concentratlon or at | east one|assay nethod paraneter su h as
t he rel ati mérametoptcaded. reagent and sanple to be adm xed, nmintenance tine
periods for reagent/ sanple adm xtures, tenperature, buffer conditions and

the like.
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nor cells and TD subject cells

Th
were i moPESF P@%%ofdggippggaéeli@ﬁ Cbﬁ“&Iﬁ"@I aR;F@“;n&ln thej ipgdiurRe The results are shown in

Figure 5 as the mean + SD (n=3) of efflux in the presence of apo A-] after subtraction of values
for apo A-I-free medium. Figure 5 shows that both DIDS and BSP inhibit the 6-hour efflux of
trittated cholesterol mediated by apolipoprotein A-I. In addition, similar inhibition was observed

with the efflux of tritiated phosphatidyl choline using DIDS and BSP (data not shown). The

results of these tests mimic the efflux defect in fibrob]

ts derived from patients with TD,

described in Example 1.

EXAMPLE
This example demonstrates that antisense inhibition of ABC1 mRNA expression inhibits
apo A-l-mediated choiesterol efflw: from fibrobiast celis.
Normal skin fibroblasts were labeled with [*H]cholesterol as described in Example 1.
The cells were then loaded with oligonucleotide by sc ping in the presence of either 30uM
control Morpholino oligonucleotide (5'-CCTCTTACCTCAGTTACAATTTATA-3'
corresponding to the antisense complement of a p-globin thalassemic mRNA; SEQ ID NO: 52)
or 30uM ABC1 antisense Morpholino oligonucleotide {5'-
CATGTTGTTCATAGGGTGGGTAGCTC-3"; SEQ ID NO: 53) and reseeding on new dishes.
Control cells were mock-loaded after [*H]cholesteroi-1 beling by scraping and reseeding in the
-80 -




10 40: 1769-1781 (1999). Briefly, the cells
arnphotropic retroviruses containing vectors with inserts of human 18 DEC 2003
papi |l l omavi s 16 oncogenes E6 and E7 and a neonycin resistance selectable
marker. Control cells ere infected with vector alone (nock- |nf %%é

Pool ed celWO@#Mhti ons were selected in the | presence of CMH%F4JQW¥
passages, after which (418 was excluded fromthe nmedium Fibroblasts were

db he,d i d 3 h and
Four t oetrep et afgrt gl i TR AR AR SRR Ml o Col 1 <

wer e seafigilation CoubfnfB e Ik erige 3P 141N rdldiS ABEIC @Elfbl@[e@dﬂpfaé&nﬁgrﬂ {hd exfieieurh.N

Dul becco’'s nodified Eagle's nmedium ( s 10% fetal bovine serum (FBS)
bef ore TégpspitnAskeVL B igRAGRS Hhe me aﬁﬁ:ﬁt{%Mr@é

BBS IPAratE X perimgRss: neamRlirgg e
Cul t | |
7006 Foe® Bt VA8 k8 Boo, ATREUIL b Motbe HBLRC 0 A0 RN AR B eal MO TA! 11 1O
chol est sHosin lamgupdno&mh@dm@olegonmeotﬂsmy@cbda@

nsdABg]1 RN Aeaured hstwdescri bed
in Fr cis, al | nvest . 96: 78-

(1995) The cul tured skin
fibrobl %pgm%ﬁweﬁm efQHx ﬁ"B“g'@B]‘@d"’(bﬁ"‘%)\ﬁse" mpaEst it RPgPLANLRCRSE
conf | uens nh&et?] (gﬁ&ﬁﬂ% &?{u&&%ilgorgxc%«e) /

[3H] chol esterol (40-60
G/ mol , rrers I ngton ights, |[IL). The radioactive

chol esterol w added to serum cont ai ni ng grovvth 25 nmedi um when the cells
were 60-80% confluent. After 3 daygwt@gﬁkﬁgl lls were washed twice with
PBSI BSA and si nmul t aneously growth and ch lesterol -l oaded to

maxiyi ze  apehis QQ&&E%&&M&@B@OJ& Biftestioh!dfthe nlitad ABC! SGRIeNaE i

i ncubating the cells for 48 hours in serumfiree DMEM plus 2 ng/m fatty
aci d- f r eerdasvinngo fei-medrtad whelpst¢rDNVENBEAN i@iogyme celtheni cal Co., St. Loui s,
MO) and 30 g n- radi oa rol .  RAW e 30

chol est erol - %ﬁ%ﬂ&m% Puse Mgt Hﬂ“ﬁgé&rﬂe\r{]tu $5tion with
acet yl at@giylifahseSied A@HGHd HABSNdxpfeséibn plasmidFor lﬁin@dm ABEM CorstrucH&odi7 - 3
)655 (1996). Briefly, RAW?264.7 cells in 24-well dishes were

chol est ethHPdwd&éal @lnﬂnudabeqa@mgdbwmgmln framesofijumsn ABEMs sggspibedint ed

o mi 3 7 EEnBlede AsRERGRIO O A Wasd Nl e thieaB R oot g ot 1 ©0

( AC LDL) a:tm@h[mldh -DNAf288 130) Génapdres raisf@i6n véagént ARl THeeapy iSghtema. 1he.n8dn co
chol esterol Cells were subsequently washed fiive tint ubat ed .over ni ght

(16-18 Kue8s FA: C2bYERPESR) ind- %ﬂlAﬁFﬂ’é‘?’ﬁéaE’MﬁM deays @W&Céﬁi WFSISPIGA) s,
cells f di MBS An SHVEMLBSA)
cont ai ni ngdﬁ%ﬁ%blﬁim ﬁ@g#&;%feffg‘%nn%}ﬁ or al umOn pl B@gg%n&{l A-1 (10 g/,
Bi odesi gnhhmetnesdinmk. After rtwo weeks, hygromycin-resistant colonies were picked and expanded.

20 Apo A-I-mediated Cholesterol Efflux Assay: Parental RAW 264.7 cells and three clonal

lines (L3. L5. and L6) stably expressing human ABC1 were grown to confluence. The cells were

ere transfer ed with

=

cholesterol-loaded and labeled by incubation for 24 hours with 0.5 pCi/m) ['H]cholesteroi and
50pg/ml acetylated LDL as described in Example 1. After equilibrium of cholesteroi pools by an
overnight incubation in DMEM/BSA, cells were washed [and the efflux medium was added as

25 described in Example 1. Apo A-l-mediated cholesterol efflux was measured as previously

described by scintillation counting of the tritiated cholesterol in the cell medium, expressed as a

percentage of the total counts recovered from the ceils and medium. The results are presented as
the mean + SEM of three separate experiments normalized to the value for apo A-I-specific
efflux from parental RAW 264.7 cells within each experiment. Figure 7 shows the apo A-I-

30 mediated cholesterol efflux from parental RAW 264.7 cells and L3, L5, and L6 transfected cell
lines. As can be seen, transfection with the ABC1 expression vector results in a 4-fold (L6) to 8-
fold (L3 and L5) increase in apo A-l-mediated cholestergl efflux. These results indicate that

overexpression of the ABC1 gene can substantially increase the amount of cholesterol efflux
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cells were incubated for 4, 24, or 48 hours. |[Phospholil 10 [3H choline
(75-85 Ci/mml, Amersham Corp.) in the nedium The radioactivity foaridCil0l
the culture nedic after a 15-minute centrifugation at 12, 000g. The radio
scintillation counting after solubilization in 0.5 m of C 271:30647-30655
(1996)) orwexomsCii on in hexane:isopi 15 et al., J. din. | rEgwSKH/1609]
78-87 (1995). Cells contain: wth 1 m of isopropanol for 1 hour and then
with hexa efflux of cholesterol or phospholipid was expressed as the

medi um ov &M RETORIAGE celisi t i ated | i pid counts|recover medium/ cpm (medium
+ |ysate) x 100). 20 As shown in Figure 1 A and C, the addition of 1

chol esterol from chol esterol -1aden fibroblasts obtained cells, the ability
of HDL to renove chol esterol is slighgxa ¢ chol esterol is conpletely
absent. Flgure 1 sho, release about 3-4% of the cellular [3H)-chol esterol

into 25 with all BiFFAmPIsdempIsmRtes thayABE bmRa
Cheaf 1 1 ogorkicrs AP bres s VMBIl hrftat iy tBBatek bt BouiR B AbrobREE ™"
Ap @old anaNalar &bRF ethdl thd 75

[' H] - chol est er @b defefrhine whethEXABPIL fplaykhi rateaicain
i ncreased expressi cells.

genes shoe and 375 genes show at | east 2.5-f
The di f f eFBithgsiof g“eg@ wapneasyredingdasvarore eeHulps gondiGanspaied 80 ol 659d) efflux
of .0. %% tG/m [3H s

hol est £
TS bas Bl SRC AR REE EREBRLEM 115 BRIk B R Pk, &
reri nsedebminﬂortslolfrescm ¢MAPB&0&‘§&r@indr Aﬁ@AtIh el dulities bngarhal il@r’i‘ﬁbrogfagtls'dﬁd

medi um, 1 al n_plus HDL (40g protein/m ), Tonal, Kennebunk,
added ! 3nd)f94eanguf[a¥sﬁ%?1éﬁ$ WBRSIRERPaRSA 3srriestithied ¢ Exaramy A niThe level of ABC1 mRNA

was measured by RT-PCR.
Cell cultures: Immortalized cell cultures of narmal skin fibroblasts and TD1 and TD2
fibroblasts were prepared as described in Example 1. Cells were grown to subconfluence in

DMEM/10% FBS before replacement with DMEM/BSA and the indicated additive for 24 or -8
15 hours. RNA was prepared as described in Example 2.
RT-PCR: Quantitative PCR was carried out using the GeneAmp 5700 Sequence

Detection System (Perkin-Elmer Applied Biosystems, Foster City, CA). Briefly, 500ng of
DNase-treated mRNA was reverse transcribed using random hexamer primers at 2.5uM.
Approximately 5% of this reaction was amplified by PCR using the SYBR green core kit (PE

20 Applied Biosystems, Foster City, CA; Cat. #4304886) and human ABC1 primers LF: 5-
CCTCTCATTACACAAAAACCAGAC (SEQID NO: 11) and LR: 5-
GCTTTCTTTCACTTCTCATCCTG (SEQ ID NO: 12

corresponding to nucleotides 7018-7099 of human ABC1. PCR cycle conditions were as

) to yield an 82 bp fragment

follows: 10 minutes 95°C; followed by 40 cycles of 93°C, 15 seconds; and 60°C, 60 seconds.
25 The mRNA in each sample was quantitated by detecting the increase in fluorescence caused by
SYBR green binding to the double-stranded amplification product generated during each PCR

cycle. All samples were run in tnplicate and normalized against B-actin mRNA. amplified in

paraliel reactions with primers actinF: 5" TCACCCACACTGTGCCATCTACGA (SEQ ID NO:
54) and acunB: 5'- CAGCGGAACCGCTCATTGCCAATGG (SEQ ID NO: 55). Standard

30 curves were run for both ABCI1 and B-actin on the same PCR plate.

8-Br-c AMP Assay: Normal, TD1, and TD2 fi
in DMEM/10% FBS and then treated with 1 mM 8-Br-cAMP in DMEM/BSA for 24 hours.

hroblast cells were grown to subconfluence
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DMEM BSA overni ght equilibriumn was neasured by scintillation count|
activity in the cells was measured by .2M NaOH (Smith et al.. J. BlbﬂDEE 2003
Chem, -opanol (3:2 v/v) as described in Francis, tg |abel ed

phosphol | RV EDoMREE extracted ne:isopropanol as described apeygsoofisga t he
percentage of tritiated lipid counts in -d ffromthe cells and nmedi um (cpm
L or apo Al results in the renoval of from normal subjects. However, in TD
:cybdi lr)nI ni shed pY.i Wyrnadl, EPL afd ITD2, fibruistadt belts weos gﬂa:lwnaﬁdu&&lﬂuence

| br obl ast di.um during 48-hour incubation. n increased t

ef f 1 ux ofI"[DM}EL@Hﬁ)@ |‘henéreaé¢>%‘tg‘8m 3Quam es chelestsrol i PMEM/BSA fOD)48 ho‘frérol
from norni%ho&&avmméammé iRorurfin DMENDBER T 1 brobl asts (Figure 1B D).

r at least 2.5-fold decrease expression onjfin TD cells conpared with
normal using @m]meaqmﬁsﬁomlrﬁmraadrrmﬁ ERH) tﬂ:ﬂDE@é)QrBwWﬂa@ﬁHcBBWehce in

| on-TD) . Th
o v | DMERAOTs A S e Bearr b SHeBe he g ekl m {8 gurs
Conf | uentfoﬂedeéa,opé Q%B&ﬁ@fﬁcﬂﬁlﬂ?xﬁuﬁﬁﬂbﬁdm pid i30 EoCA-P. CA'VP Si gma,

Chemi cal : . Loui s, MRNA Extraction and C Synt hesis: cells
was prepar ed fRﬁnm oflahrem\thothhaam mgmizl Hbroblests ABBétmiéIﬁdas invBaseGat . #
15596- 026) . e Val enci a, CA, 2)
accor di ng‘)’ptprﬂ’@mfng&% gﬁ?’éﬁ?&%’ﬁgﬁgﬁé' i %@4 Pprepssd a‘?ﬁr%f]@?éeﬁ]og@éyt
accor di nge)ﬁi&sﬁrg% RINRLLIGR St thétikB RSEbseflienPéxposuPl bf cHoldRrd11048ed Brizel | s
was | abel ed with Cy3 fluoresces

10 1o Apo A-] results m a marked decrease in ABCI1

A expression. Although the mechamism
has not been demonstrated, previous studies have shown that cholesterol efflux 1s promoted in
the presence of such compounds as cAMP and cholesterol (Hokland et al.., J. Biol. Chem.,
268:25343-25349 (1993)). The present results indicate that in normal fibroblasts. ABC1 mRNA
1s induced by these known effectors of the cholesterol efflux pathway and represéed by exposure
15 to an apolipoprotein cholesterol acceptor, demonstrating that the expression of ABCl is
regulated by cellular conditions related to apolipoprotein-mediated cholesterol efflux. In
contrast, fibroblast cells from TD patients are not regulated by effectors of cholesterol efflux.
First, the cAMP-inducible level of ABC1 mRNA in both TD1 and TD2 cells is only
approximately 40% of that in normal cells. Further, exposure of cholesterol-loaded cells to Apo
20 A-] either did not alter ABC1 expression (TD1 cells) or slightly increased ABC1 expression
(TD2 cells). These results reflect the defect in Apo-A:l-mediated cholesterol effiux described for
TD cells. Interestingly, growth of cells in serum-containing medium suppressed ABC1 message
to near the limit of detection (data not shown). This may reflect the fact that functioning of the

lipid efflux pathway requires cell quiescence or other ¢ellular states of reduced cholesterol need.

[R%)
L]

In conclusion. conditions that are associated with increased efflux of cellular cholesterol (1.e.,
cholesterol loading, cAMP treatment, serum deprivatipn) also result in increased expression of
ABC1 mRNA in normal fibroblast cells. Conversely, exposure of cholesterol-loaded normal

fibroblast cells to apo A-l reduces ABC] expression.

30 EXAMPLE 10
This example demonstrates that ligands for the LXR nuclear receptor, such as 20-

hydroxvcholesterol. and ligands for the RXR receptor, such as 9-cis retinoic acid. can increase

ABC1 gene expression in mouse RAW 264.7 cells.
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| abel ed with Cy5 fluorescent dye (lIncyte Genomics, P Mcroarray_ Anal ysis:
To analyze differential 15 with TD and nornmal individuals, Cy3 and CSQEC 2003
fluores described above were hybridized to a set of Gene Alb slides

(I'ncyte Gﬁqg ) Palo Alto, CA). Each of six sanples plus 200 ont r ol
sanples, re ﬂﬁéﬁ.’r‘}g inamcro allowng for estimates of redth % 659

approximately 20 represented. The hybridi zation of Cy3- Iabe:c ed CENA cDNA
fromnormal cqlX® natiksy or._the
expressed genes. Inn adﬁ?%ﬁmé{rh&gﬁpﬁ%ﬁaﬁm ﬁiﬂ%ﬁg g‘ﬁflﬁh b 2;51;%

: ehdsliby. Ing
Resul t s: re anal yzed Genmfool s and expressed as ratios of
TD cel | ¢ HOPar SPE %&d&a“f?ﬁs%my@h@gswb it helssprebdanpwsi efD)
the_scct idpnaahpuasandsiia {196) el saln, b o AUBRA (@ MemaN IS RAREERRE
in TDI cells conpared with nornal erentr a y reu

conseduenaducgd :G!‘metrﬁbacrrgmonr Eulense h(ght tai$naims i¢H :m:ma tHa0 ABI(H AR Bi@o&R
eXx ressed in the TD ce 2.5-fold

hol hi :
Over oxpr SRER TTI<AHBIT EEPIESE SR EUP YRR “TeHa SShp 8L IoadnE RO ont :

Wi th TD. shididsi@chl {HoNeaMABXR SRR Ybs . v '
I n DIVEI\/BSSA I |Sc af:lenosfne rmnophosphatgﬂ’(sSS%I%lS %Pagm fgé@ﬂ&ﬁ%ﬂ&@%@@%@,ag
mclearl ratepebrsisie iphihpla@diblgot ex

fi brobl asells by F*POWHCZ@DXI@E!:{! bDTethh ddRogndRXR
A noe SERE8Ey R BaREGERR shEoPaL b SHCT Ee TETIDS YROHOME cel |
was 10 RXR receptors play arole in ABC1 gene expression, the level of ABC1 mRNA was measured in
response to 20-hydroxycholesterol and 9-cis retinoic acid.
Mouse RAW 264.7 cells were grown 10 subconfluence in DMEM/10% FBS and then
treated for 24 hours in serum-free DMEM/BSA with either 9-cis retinoic acid (10uM), 20-
hydroxycholesterol (10uM), or both ligands together (20uM total). Control cells received
15 ethanol vehicle only (0.1% v/v). RNA was extracted, treated with DNase, and ABC1 mRNA
measured by RT-PCR using PE Biosystems SYBR Green Technology as described in Example
9. Figure 9 shows that treatment with either 20-hydroxycholesterol or 9-cis retinoic acid results
in an increase in ABC1 mRNA expression. In addition, Figure 9 shows that treatment with both
ligands 1ogether results in a markedly synergistic effect, with an approximate 6-fold increase
20 over the ABCI expression observed with either ligand alone. These results demonstrate that

ligands for the nuclear receptors LXR and RXR can increase the expression of the ABC1 gene.

EXAMPLE 11
This example demonstrates that enhanced expression of ABC1 protein in the plasma
25 membrane is associated with lipid efflux.
Cell-surface labeling and immunoprecipitation was used to determine whether increased
expression of ABC1 protein in the plasma membrane is correlated with an increase in cholestero]
efflux (Figure 10). The relative amount of ABC1 on the cell surface was determined by cross-
linking surface proteins on intact cells with the membrane-impermeable agent sulfo-NHS-biotin,
3 followed by the steps of membrane solubilization, immunoprecipitation with ABC1 antibody,
SDS-PAGE, and detection with streptavidin.
Cell Culture: Normal and TD1 fibroblast cells were immortalized as described in

Example 1. Both normal and TD1 cells were cultured under control conditions and conditions
-84 -




to Alto, CA). ne expression in cells fromindividuals ent |abeled cDNA

sanpl es prepared as microarrays (GEMs) on ni¢roscope Tides contai ned Bbeii003
9,800 hurman cDNA ay of 58,800 partial cDNAs. Therefore, 0-50% of expressed

human genes were repared from TDI cells and Cy5-1abled |ative RNA content

of TD cel IWOYR78YTE | abel ed cDNA prepared from TD2 cells edPEHUSAKISE e set
of m'croarrays to rent TD patients oftware (lncyte Genomics, Palo Alto, A

The resul t r|t8 ated . t

genes wer ”E‘Cr{%aﬁsc yid EPPBW‘)&C T P’scgla\}\%rgiﬁh8§§te?q Bff@gr@ga%f :%ln rgk’g’ug‘r’fan ol Ir nrnall75

cells ( bel 09 5780 (1 B NEC ke Néelhverd BrownSo Esilugndens IDIMEM) 1105 €BENAY uRhe T
nmut ation, either as a conpensatory Amnong the genes that could contribute to

1 BOE onzdvgedv@EEMEMM fwdl&lws@ombaag3dchmes¢muov)edAMférroatyq)@ellweirdD and

mmor ophagt VY ARieErs Ah By A Bl ieath I RSIENESA frdbubit i
IL-11,5 praM wr&mcMP%eresaﬁ)mum@aagmré Eo¥nid coﬂﬂamcehﬁmmvm% and

monocyte chenotactic proteins 1. 3. and 4 (Lawn et al., J. din. Invest.

104: R25- RBBS end gy inqubated myPMEMB S for 48aeure witha9s gilicholesierohpitsr § hours

A so. conbi P8R DY ERARRIFh oo R oot B b B AP %e%%%f%'zs
reveal ed v&ifehdetih Imnwum FBS ah&'ftm&ﬂclﬂ:bt@d i TOMENIEEIA FBD4$)%¢@ Wiﬂi 30E/g)
i nstance, of the nost hig % down-regul ated [genes in TD2 cell % wer e

al so undeﬁh%%ﬁﬁrf@'s}ﬁ%llﬂhpwﬂ &mis 8-BronfgdP echolgsterel iaddP)- cel | s. bne of the
genes gror e an g_%ﬁ_él_&h&%gﬁ_gp 91%&3% LH%B\ Dot o1 d QediPand 8B St(lj-lngél[gaol!er?h

cells was the BCl 'gene was pursue

| ocalized_to th. _approximte chronosone region rePorted as the TD g ne
r egi on. Rockford. IL: Cat. #21217} to biotinylate cell-surface proteins (see Walker et al., Biochemistry,

50:14009-14014 (1993)).
Ummunoprecipitation: Rabbit antiserum for ABC1 was raised against a synthetic peptide
15  corresponding to the deduced peptide KNQTVVDAVLTSFLQDEKVKES located at the C-
terminus of human ABC1. Immunoprecipitation was performed by solubilizing the cells in PBS
containing 1% Triton X-100 (Sigma, St. Louis, MO) and protease inhibitors leupeptin (1mM),
pepstatin (1mM), and aprotinin (1imM). The cell extract was incubated overnight at 4°C with
anti-ABC1 anuserum at 1:200 dilution followed by an additional 1 hour incubation with 5ul
20 proteinA-coated magnetic beads (Dynal, Lake Succesd, NY; Cat. #1001.01). The antibody-
antigen complex was sedimented with a magnet, the beads were washed twice with 1% Triton-
X/PBS. and the proteins were eluted with 1% acetic acid.
Detection of ABC1 Protein: The eluted biotinylated proteins were subjected to SDS-
PAGE (6% gel; 150V, 5 hours) and transferred to nitrocellulose membrane (200mA, 18 hours).
25 The nitrocellulose was probed with streptavidin-horse|radish peroxidase (Amersham Pharmacia,
Piscataway, NJ; Cat. #RPN 1231) diluted 300-fold and detected by enhanced chemiluminescence
labeling (ECL) according to vendor's protocol (Amersham Pharmacia, Piscataway, NI). To test
for possible biotinylation of intracellular proteins, the post-immunoprecipitation supernatant was
treated with a mouse monoclonal antibody to the intracellular protein p-COP and
30  immunoprecipitated biotinylated B-COP was assayed by streptavidin blotting. None was
detected.
Results: As shown in Figure 10, the 240 kDa ABC]1 protein appears as a doublet. The
ABC] protein is partiaily localized to the plasma membrane in both normal (10A) and TD1
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EXAMPLE 15 This exanpl e denonstrates that tkh
human chronosone 9g31. Previous genetic |ink
to the 7-cMregi on of human chronmosone 9g31

ne ABCl gen is localized to the

age anal ysi s mapped thg §£)bee)
(Rust et al Nat. Cenet., 20,

96- 98 19983cﬁé In addition, in situ hybridization analyses reveal ed that

t he ABCI 0YZ87Y ocal i zed t the broader chronpsomal i nter vECTA§OH659D
9931 (LUCI ani et al., Genomcs, 21, 150-159 (1994)). sing PCR nethods with
t he GeneBr; urman/ ha ster r.adi ation hybrids (Research
Geneti cs, (]gg?ﬂbréblgg%hﬁ S ﬂﬂesulﬁs SCERBE B‘SPW ﬂB’GbF‘é‘ 58 ling énd ed
bet ween theumr)ke'ibsowsfsl(éﬂaaoamwm éaﬁgmfacEHﬁr@ém' 8§ e%s G

of human chronosone 9g31. DNA-from 93 human/ hanpst er r| cel ﬁin%s

anpl i fied ¥Ye ﬂﬁeﬁ@srgwgn mdﬂ@@%p@@'ﬂl@elﬂﬁ)w
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¢ degradation of 3'5' cyclic AMP, such as

A-I-mediated efflux from macrophage

tivity of ABC1. The present studies were

performed to determine the cholesterol efflux from macrophage cells in the presence of elevated

CAMP. Elevated levels of cAMP can be attained in th
cAMP synthesis or inhibit the degradation of cAMP.

regulates CAMP levels by inhibiting phosphodiesteras
cAMP. The effect of elevated cAMP on cholesterol e
apolipoprotein-mediated cholesterol efflux assays des

cells suspended at a density of 1.25 x 10° cells/ml wer

DMEM/BSA plus radiolabeled cholesterol (1 pCi/mi ?

acetylated LDL for 24 hours. The cells were then mati
medium consisting of DMEM/BSA pius either apo A-
3. 5' cAMP (1mM) or apo A-1 and rolipram (50 pM).
was measured by scintillation counting as described in
percentage of total radiolabeled cholesterol appearing
cholesterol-loaded control celis that received no apo A

cells that received apo A-I only showed a 5% efflux.
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supplemented with pyruvate. After 24 hours, the medi

e presence of agents that either stimulate

For example, rolipram is a compound that

es, a group of enzymes that degrade

fflux was determined using the

cribed in Example 1. Bnefly, RAW 264.7

e grown in DMEM/10% FBS

tum was removed and replaced with

{H]-cholesterol) and 50 pg/mi of

ntained for 24 hours in equilibrium

I alone (20 pg/mil), apo A-I and 8-bromo
After 12-24 hours, [*H]cholesterol efflux

} Example 1 and calculated as the

in the medium. The results indicated that

\-I showed a 3% cholesterol efflux, while

Cholesteroi-loaded cells that received apo




Sequenci ng (Davis, CA). Both strands were sequenc 10 reading frane o|f gbﬁﬂlﬂ
ABCs gene from a nornal subje clone obtained|froman expression pl asng

| ibrary co construct the plasmd |ibrary, cDNA was synthesized (Stratagene.
La Jol | a. iefly, first strand cDN oligo-dT prinmer w site
and MMLV r@é?%sgzls dCTP. The second strand was synthesi zed Eg@goﬁﬁ%l
presence of unnodified dNTPs. After the cDNA was EcoRl |linker was |igated
to the cDNA anThaMDNMawed adatischatestehd efluxedemafstrative hENAevatdae AMP gtoaitesXhol
sit the sen - net h}(éation_ dyrin he first strand synthesis 20 the Hi ndll]|
and Xhol SiHsErjetiiye Similasy. gellichpseedvrg amp Ackadacthosphagisstesase suwhiter ni ng

the cyt onRgRhaM) bV NS 79E0RIR1IRH Ry EVerse |transcriptase pol ynmerase ch
ucl eoti de sequence of the wildtype ABC] ng region. Prism 310 Cenetic

Anal yzer or by Davis d throughout. The sequence of the open t was
determned froma full-length cDNA r d fromnormal fibroblast RNA. To
ccording to the Stratagene kit prot f&/nt hesi zed from nmRNA usi ng an
transcriptase Tjstiendd GNIGRa Abers NBE Y |igarfs Bralcic VAR TREPRE dRrI N the
bl unt-ended with pfu DNA pol ynerase, an t%en digested with Xhol, creating
Xhol s weR&Rppad dutlegnreeepioss. diqgesse ppiipdpmteinA-[Thedisd e filbsi frel ¢DNA was
cl oned i ntg rtorig)aqgrgels rp., Carlsbad. CA #VO44-50), ronoter/enhancer. A 585
bp ABCI pro%epi ¥ redaction (RT-PCR) using prinmers based on known ABCl
sequence, whi cho waEenife wiéthdr TigandsXbr Rilkeadrec @ftd dr ATEekEsd b CLEIhpopbRird S
clone containing a 10.5 kb insert of human ABC 1 cD the C oneCapture

sel ect!f on mefiated ch@eaerabeflax.cvgaoysdigands were tested using the apo A-I-mediated cholesterol

efflux assay described in Example 12. The nuclear rec

tor superfamily includes several
members. such as the liver receptor LXR, the retinoid receptor RXR, and the peroxisome
proliferator-activated receptor PPAR, which have been implicated in lipid metabolism (Russell.
D.W., Cell, 97:539-542 (1999); Spiegelman, B.W., Cefl, 93:153-155 {1998); Janowski et al.,

15 Nature, 383:728-731 (1996)). Further, ligands for some of these receptors have been observed to
increase plasma HDL apd gene expression profiling (microarray) data have shown that hormone
receptors respond to cholesterol loading via oxidized LDL. Using the above-described assay, 9
cis-retinoic acid (RXR ligand), oxysterol {LXR ligand}, and fenfibrate (PPAR ligand) was tested
to determine the effect on cholesterol efflux. Cholesterol-loaded control cells that received no

20  apo A-l showed a 3% cholesterol efflux, while cells that receive apo A-1 only showed a 5%
efflux. In contrast, cholesterol-loaded cells that receive apo A-I and 9 cis-retinoic acid (30
ng/ml) showed a 16% cholesterol efflux. Cells that receive apo A-I and oxysterol (5 pg/ml)
showed a 14% cholesterol efflux. Cells that receive apo A-1 and fenfibrate (3 pg/ml) showed a
10% cholesterol efflux. These results indicate that hormone receptors may be modulated 10

25 increase the rate of apolipoprotein-mediated cholesterol efflux from macrophages.

Further, when the efflux assay was performed using various concentrations of 9-cis-RA
(0.3ng/ml. 3.0ng/ml, or 30ng/ml), the results showed that 9-cis-RA mediated cholesterol efflux
from macrophage cells in a dose-dependent manner. Specifically, control cells (apo A-I only)
showed 1890 c.p.m., 0.3 ng/mi 9-cis-RA showed 1522 c.p.m., 3.0 ng/ml 9-cis-RA showed 3568

30 c.p.m., and 30 ng/ml 9-cis-RA showed 8597 c.p.m. In addition, using a similar assay where
RAW 264.7 cells were cholesterol-loaded for 48 hours, other nuclear receptor activators, such as
22-hydroxycholesterol (LXR ligand) and benzfibrate, were shown to increase cholesterol efflux

{data not shown).
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Laboratories. Inc., Palo Alto, CA)_ This clone is sho kb ABCI cDNA insert
sequence is shown in SEQ ID that pCEPhABC | contains the human ABC 1 §@B€riil]
re 50 3" untranslated regions, having a | arger open readi ng Langmann et
al. in Biochem Biophvs. Res. Conm, 2 AJOL2376). GITCAGGGGATTATC (SEQ I D
NO NO 14O UEENd this ABCI probe, a A was recovered from tPET/UBVI&EY
using acturer's protocol (CLONTECH in Figure 3 as pCEPhABClL. The 10.5 NO
1. Sequence determ nation confirmed ding frame of 6783 nucl eotides plus 5
and anme than the cDNA sequence reported by 7, 29-33 (1999) (GenBank
Accession No. 1 8 DEC 2003 WO 00n897ExRGXPB4Q/ 16591 EXAMP E 5 This exanpl e
denonstrates the sequence differences between the wldtype ABCI gene and
the TD |. TD2, THM@*ampleshotes walpiensaraids, s@Nas Pyostdptamidn Bf akdbrastachioln PENY
TD3: ¢ NA,yas. 3 D.1. . T and TD3 ' 5 cells by reverse

1 Q{p&ﬁg@?g@teﬁr{ Rmm%u;lg% F&z&ﬁ ﬁ(c)ﬁar_ agreph

transci pti on po e chainre LRS-t he” Superscri pt
Choi ces cDNA sgzbedmoaRROsuches pdviaplaadits SldVoRN YIRS AsveH . '
manuf acturer's protocol (CLC]\ITE%:‘_H, Pal o Al't ,)%CA;’ Cg%%&%gﬁdﬁ%b%%g%ﬂgledn
sets of prhietepupea pEhypesshglestgrofension ToaletermingnyhethemaicosABGIls GHEE RAROERECEE,

(SeQ 1 D N pRpror AR gl RFL RO R A BE gt sy Ao NG
16) and ( ZedhadchdkSErol eflux GEIaEiehbeEHIANHICTT 7616 §§% %@é‘%ﬁ%“%@l“ﬁ?]

habcrsal |, 5 - ACTGGTCGACCATTGAATTGCATTGCATTG TAGTATCA
Anpl i fi catqa8ef eantrgl eells that gecpiye i PRIl have i 3P ehqdestarelresfla, vehile icalds that receive

' o api.ng tenpl at f i mat
v 5. O b PR oo i Rk e SR el R Pty SR O 24122 ey
(Q AGEN, bimoved aViaieclodlester€lAGR Celi$20A 2ddiango ad] Maf BGET @shMFORGERE 1344 on

of 1 QOOng/ Sequenci ng_of TDL. TD2. and TD3 c¢cDNA: Ei ght pl of each tenplate
g i Oy
gener at e g chpleste ol ettlux. ese results demonstrate that eicdasnoids can increase the rate of

apolipoprotein-mediated cholesterol efflux from macrophages.

15 EXAMPLE |5
This example demonstrates that a reporter gene under the control of an ABC1 promoter
can be used to test compounds for the ability to regulate ABC] gene expression.
The pGL3 luciferase reporter vector system (P omega, Madison, WI) was used to create a
recombinant plasmid to measure reporter gene expression under controi of the ABC1 promoter.
20 Construction of Repotter Plasmids: Plasmid pGL3-Basic (Promega, Madison, WI; Cat.
#E1751) was used as a control plasmid containing the promoterless luciferase gene. The reporter
construct containing the ABC1 promoter and luciferase gene was made by cloning a genomic
fragment from the §' flanking region of the ABC1 gene (hAPR1 5' promoter, corresponding to
nucleotides 1080-1643 of SEQ ID NO: 3) into the Sag] site of the GL3-Basic plasmid to generate
25 plasmd GL-62. Next, plasmid GL-6a was digested with Spel and Acc65]. A BsiWI-Spel
fragment excised from a lambda subclone, representing the ABC] genomic sequence
corresponding to nucleotides 1-1534 of SEQ ID NO: 3 was ligated into the remaining
vector/ABC1 promoter fragment produced by this digestion. The resultant plasmid, pAPRI1,

encodes the luciferase reporter gene under transcriptional control of 1.75 kb of the human ABC!

30 promoter sequence.

Transfection of Reporter Constructs: The above-described control or pAPR] plasmid
was transfected into confluent cultures of RAW 264.7 [cells maintained in DMEM containing

10% fetal bovine serum. Each well of a 12 well dish was transfected for 5 hours with either
- 88 -




descri bed above was sequenced in a reaction with individual sequenci ng
primers designed on the basis of wldtype ABCL sequence at a final DEC 2003
concentration of 0.54M The primers were as 20 follows: IF. 5'-
TTTCCTGGTGGACAATGAA (S Q I D NO 19),2F: 5'- AGTGACATGCGACAGGAG E

20); F: SWOGWW@?*GGAAGGCATGTGG(SEQ ID NO 21); 4F: 5'- GAGCTG
SEQ ID NO 22); 5F. 5'- GGCCTGGACAACAGCATA (SEQ I D NO 23) F: 5'-
GGACAACCTGIT.T GA A | D_NO, CGACCACCATGICA ( SE

NG 5y Rep BRSOk D e AR LA il‘th’"ﬁﬁ“ﬁ@fm'dFDNé“Pg) 12l
GOGCAT CAGETNEH AT R CGERE et mm m Caf AT EARAREITIGR®. { SEQ
IDNO 28); IF 5'- gﬁ-{ %XA%%% anl DNO 29); 12F: 5'-

TGGCAT GCALTEACHTED tgld DN\QCICIgmych Paie: ALFsi Cmrwmmmqsmw o
31); 14F: 5' . TTCIECCTCATL, T (SE 115F: 5'-
GATGCCATém&MPC% PH‘A%%‘T’E‘@ the %8‘*’*“%‘“’ é@ﬂﬁi‘?A“f'&ﬁRﬁ“f?ﬁQ ID NO

34); 1k . DMEMIBRAGHT dATTor 2bSHRE: bﬂlceé@ ted30DL (48 gnt) and incubated for 24
CTTAGGGCACAATTCCACA ( EQID NO 36); 3R 5'- TGAAAGT'F TGATTTTC (SEQ I D NO
37); turs. TTTTTCACCATGTCGATGA SEQ ID - 78|1 8 0 E c 2003 WO 00/ 78971
PG ' / U500/ 165 5 \ACT NO, 39): 6R 5'-
GTTTCTTCATTTG%f%“(dé%"T"bﬁ&B 'Héﬂ‘(‘:‘%gg%m) ?E‘("@EQ ID NO
41); B8R pansfetREANKGAToETATRAS ubifE QdoNving Brocellfe. Birst, GATTORAGNEFAICILEGAG
(SEQ I D NO 43) 10R 5' - AGCTGGCTTGITTTIGCTTT SEQ 5 1D NO 44), 1 1R 5'-
TGGACACGEEENaSTaesl for Ebpwi iNcpOmm)dishywith 9ge of thepaPRAFEITSEMdREMYSEY | D NO

cacn o PR E T TG H el P

49) 16R : rebgent KACHATEPBESTRGAGSAN (5660, CAD. Bk
AAGTTTGAGCTGGATTT TTG (SEQ LD NO 51) 10 Res
fol |l ows t FBlaRtmsh FoMRPIESURRIIY, a!‘_%Wﬁ Céltls igpubate

the full 9&@%[%%&% tJ&gﬁmvalgh@s % AHAShAh

type sequence ( One of these |
r esul ti ngsdlettian u’rcamgewnr[mmng aO@pgfhdrﬁMS (Lde A

o the 220 d blish
oot ioa Sistlk PoRiet s avared prpindatcnl St 8
%tthlﬁ)

rea iR Uekptupreshol ot dpareare oo
resi due SEIBh(USEu;ghPDt pERYS.
Luciferase Assay: Following transfection, the
1 X cell lysis reagent (Promega, Madison, W1, Cat. #E
and the lysate cleared by centrifugation for 5 mmnutes
of luciferase assay reagent (Promega, Madison, WI; C
The luciferase activity of each lysate was measured as
Additionally, the p-galactosidase activity of each lysa
chemiluminescent assay reagents supplied in the Gala
manufacturer's instructions (Tropix Inc., Bedford, M
luciferase activity for each lysate was determined by
determined B-galactosidase value and reported as rela
Results: The luciferase activity detected in ce
higher than the activity detected in control cells trans
30 luciferase cDNA only. These results indicated that th
ABCI1 were in place. When the pAPR] transfected ¢
LDL for 24 hours, the luciferase activity was 3.25-fol

treated with acetyl LDL. These results suggest that t
-89 -

RS

ﬁ@dﬂ&éﬁ‘mm sFEES 1 b No

sedibntly, tHRt4Nsfebiion medium is

sul ts;  The_nucl eoti de nunbering

PyGueht P37 G nyubpeguentba il ned

LANERD ahli fELEAE W | d-

ubstitution,

anologes, Bedicsiae M) fpolﬂ dayen 537
Lawn. et al 999). The

N R A

ifefast dcBiity WER idtnBifled R aidiad

ypt ophan ‘substitution at

ells in each well were lysed in 70 pi of
971), subjected to one freeze-thaw cycle,
t at 12,000g. After centrifugation, 100 ul
t. #E1501) was added 1o 10 pl of lysate.
light units using a luminometer.
was measured using the
to-light kit according to the
: Cat. #BL100G). The normalized
ividing the luctferase activity value by the
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mmnmc the WXOI%7defect in fibrobl described in Exanple 1. QM’E“% Thi s
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of a R-glo or 30pM ABC! antisense Morpholing ol i gonucl eoti de
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to i nh|~b| tanalfibod var@ﬁg@qllﬁanaﬂe .clondlly Bilred fnlialie DNA 720 dm08d Wsing POR@r
apol i poprotei n-nedi ated in %I‘Er;(gﬂ nple 1 with the noted changes. | fibroblasts
(n=3) wer SOVIRET (PiY @palysiy tode "P()?PCO“HWIBPB;@ EENOMIGERAVETGR, fi brobl asts
(n=3) were inc Ci
Exanple | and g.gl Pg%ggelgsc O%Irfgr’]a %ﬁéﬁgr}rnégﬁ der %Eﬂoﬁ%%?egb%&gﬂ%%@n
nce of ap@rédmdbtendanéde usadit deiletmion whtthesd estsofpamdl B&Mitesthbiespresseont L]
ffl f I hi.bi t | DS apd B dat t
chowny . et ABGEHerlitrs SivEEr BvEPRrAr: dqmmined by assaping the eve of eporter

10 gene expression found in the cells exposed to the test compound. For example, cells having an

integrated luciferase gene can be used to determine the ABC1 modulating activity of a test
compound by measuring the amount of luciferase activity found in cells exposed to the

compound.

15 EXAMPLE |7

This example demonstrates that ligands for nutlear receptors up-regulate the expression

control reporter construct pGL3-Basic were obtained as described in Example 15. RAW 264.7
cells were maintained in culture and transfected with either pGL3-Basic {1ug) or pAPR1 (1nug)
25  as described in Example 15. The transfected RAW 264.7 cells were treated with either ethanol
(EtOH) (0.1% v/v), 20(S)-hydroxycholesterol (iO(S) OH-chol) (10uM), 9-cis retinoic acid (9-cis
RA) (10uM) or both 20(S) OH-chol and 9-cis RA (20uM total) for24 hours. The luciferase
activity was measured and reported as relative light upits as descnibed in Example 15.
Resulis: The results of this study are shown in Figure 12. Control cells transfected with
s pGL3-Basic showed no luciferase activity {data not shown). Cells transfected with pAPRI
produced a 19-fold increase in luciferase reporter activity in the presence of 20 OH-chol, a 16-
fold increase in luciferase activity in the presence of $-cis RA, and a 280-fold increase in

luciferase activity in the presence of both ligands compared with EtOH control. These resuits
-9] -




ition of ABCI rnRNA expression inhibits Is.

t hal assemic NMRNA; SEQ ID NO. 52) (5 Control

["H chol esterol -]~beling by scraping and resg

wo OOn897WQMBAHe of ol i gonucl eotide. Apo A-
scintillation counting as the percentage of t
are shownsi | 2an EM of t

A T - specicale Tap BOR e Apl I8 BFRM ol Srogg
ol i gonucflzkingdeguedtd BPARR IAFArhES thied isQR abpark
fibroblasts cot oligonucleotide ([3-globin &
PCT/ | USCOMPeratss a5 k2 bg sesn byfthe drammatip dugrepseip Iy
medi um ] a ' nqr | Z€
experi rreuﬁl{a{ %ﬁg@%é{lﬁiﬁﬁs{nﬁﬂg&% %
EXAVBLE t8e figan@Hinduced actplatol 6Nl hiicle R Fedepdts
| gene results in an _increase in_apo A-I-nmec
nmon cyt PSRV FLSYNEEEHSIC dRGIGASH INGraANSGIEREIoR. ©  Mbuse
Tf Cel |l tabl ' e

for human AB f§é @néﬁ%@??{gﬁ&g? gd'%%gﬁ‘tégpﬁ%
readi ng rensvidee swth 48 OraTeARGE atid, AesateitResdBCn
x 10" RAW?264.7 cel|ls we transfected for 5 h
DNA and "E¥edcamepends&an bs uss8sl dr the disvelapment of ¢

San expression in macrophage cells to rid peripheral sites of

~

present ABC1 promoter/reporter gene screening assay ca

that increase ABC1 expression to identify further theraps

EXAMPLE 18
This example demonstrates the further characteri

including the identification of an LXR response element

[
Exanple 1. ping in the presence of either 30

as described in

' CAGTTACAATTTATA- 3" i@ DEC 2003
cells were nock-| oaded after
2eding in the -80 1 8 DEC 2003

| - medi at ed ef f PGX/URAK16591
otal radiolabelc The results

to the val ue for apo
ZRSSIPUED tiPenss TOHHE ABIES

el RELREOL&S bt ¥ nld AR 9§5tm5‘|
ant | sense ol i gonucl eot | cie .
reiferasgl agtivier Shndijxedls ireged n t he
2d i gonucl eotide,.in each
“ﬁ%tﬁﬁsetgnﬂﬂ?‘h"e SieTedypersn ?F‘%se nse
At REIP S611@ Produtdige human ABC
li at ed chol esterol efflux from

> onocytic RAW 264.7 cells were

R b BTS¢

t he open

pidmérsa il @riflg HAPReEngBt el y |
purs with 2 .1g of pCEPhABC I

heppeutihempeyndte inargase ABE 1,

excess cholesterol. Additionally, the

10l est er ol
v

In be used to screen other compounds

rutic compounds.

zation of the ABC1 promoter region,

To determine which portion of the 5' flanking re

activity in response to nuclear ligands, various plasmids

rion of ABC] retains transcriptional

ntaining a different portion of the 5

flanking region and a luciferase reporter gene were transfected into RAW 264.7 cells treated with

at least one ligand for the nuclear receptors. Using this

stem, an sterol response element

corresponding to nucleotides 1480-1510 of SEQ ID NO:| 3 was identified. The sterol response

element contains a direct repeat-4 element TGACCGatagTAACCT. Confirmation of the sterol

response element was obtained using site-directed mutagenesis and band-shift assay techniques.

Construction of Reporter Constructs: Reporter construct pAPR1 and control reporter

construct pGL3-Basic were obtained as described in Ex

either nucleotides 1-1532, 1080-1643, 1181-1643, 12924

ple 15. Reporter constructs containing

1643, or 1394-1643 of SEQ ID NO: 3

were also constructed. A reporter construct contaiming nucleotides 1080-1643 of SEQ ID NQO: 3

(GL-6a) was constructed as described in Example 15. A
nucleotides 1-1532 of SEQ ID NO: 3 was constructed by
l. and re-ligation of the gel-punfied vector fragment. A
1181 to 1643 was constructed by firstly digesting GL-6a
with Kienow enzyme, digesting the resultant vector with

biunt-Sac | cohesive end fragment. This was cloned intg
-9 .

reporter construct containing

r digestion of pAPR1 with Spe | and Nhe

reporter construct containing nucleotides

with Sty [, blunting the cohesive ends
Sac 1, and isolating the 462 base pair

a vector obtained by digestion of GL-6a




Di ego, CA; Cat. #T201007) in 0.8nl serumfree DVEM Two days later, cells
were split at ratios ranging from1:2 - 1:50 and sel ection appli ed b DEC 2003
addi ng 150 g/m hygronycin to the culture nedium After tw weeks,

hygr onyci j3- Lstant col onies were picked and expanded. 20
A- 1- nedi aﬂga@g ster_ol Efflux Assay: Parental RAW 264.7 ce Issog’n?jsgtlhree

clonal lines (L3. L5. and L6) stably express ing human ABCL were grown to

conf | uenagin ARES € Bhlntin¥l Se chQIvRThEE Qith Kaads e&%elab&tisﬁwﬂx djon
for 24 hour with 0.5 4G /m ['H chol esterol and - 50 igin acetylated LDL as

descri bedsolanoErhiig|vectar fragmeng. éqmqriebmn;m@fc0ﬂauilr!§ntefeotldq;dc39% 1643 was

over ni ght re W d.and th eff X _medi um
was addeaonspﬁgggéeg%nrs? uélt‘j[?lvlg%l ng%’g‘& % 03 rl?g “5%3’&‘ T8V ef f1 ux
Was Ieas ehffheadigpsudvivathsay 11, BAmGHE BRENAY Wik t;ﬂo'l)"rﬁérhs‘énmﬁiqw\tghtﬁlﬂm dffihd §1-
tritiated cholest rol in the cell nedium expressed as a percentage of the

t ot al * colfqtated EE\Oy SpEHETr HrFEPOTEET CmsiRICaoatainite nwnleoTides 1394tli6E3 was eonsineatetht ed

o e T8 BECh UGRE SEREL 8L REIIEILR IR Gl LRl Vel ue Tor

exper i mewigestfonguitieAga klaadvluntieg aRB T4-golyrieraRdind r&dgaialo sleleplsoRtekilvdxof rom
parental RAW264.7 cells and L3, L5, and L6 transfect ed cell lines. As can
be seen, fRERAYf ection with the ABCL expre sion vector results in a 4-fold
These resul tsilgh oV e@%l on o é‘}‘ﬂgg!&%gg@éﬁ%’%%ﬁgmﬁé

substiant iaad trynsfetesd wisteeithbep@bdBasic Of uH A RRT @@, oebhd dbthe StherlreforfEC 2003
WO 00/ 78971 PCT/ USOQ 16591 fr.om nacrop hage ce I |'s. EXAMPLE 9 This exa

denpnst r §PREVER AECOMBER L RAMEKISH Se¥rBAd InsExagmple bt cBhegyansisried RV 2644 el St . ons
rel ated tQ cHOk&S) &L Glneflhhibs m@mqg gﬁ}d v/%r '26( '@agagéﬁye%uer$%0($o g'.ciraﬁﬁ D

fibroblasts. To determ ne whet her a'rat
cel | ul ar (5N pPR2E) fﬂydxsopcyttﬂmdaestesgmﬁl@s QH—olﬁolNB Mip%-cireasioicedidifdesrRARr i ous

cellu ar it dto ef fl ux ce ecifically,
nor mal f {g(ﬁ{}g %‘ﬁgﬂg) 'FPOIFB‘EP e@‘&é‘ﬁ’é\“ Eill}g‘?r&ﬁgiol‘ iif)g%gﬁ‘gfeoac“v“y

condi fsi Of%ﬁas?ﬁeaﬁﬁe@&?d epiYRd ﬁ?&itﬁr%tl%f)hns%dﬂbéhln Ex%'ple gul tures of normal
skin fibroblasts and 10 TD ) and fibrobl asts were prepared as descri bed

n Exanple 1. Rie/sterolrssponseseleroent logrrégpolRDEg tofwikleotedes t ur es:

| mortali Loult of normal | by pbl asts and .TD1, and TD2

fi brobl ast%' g&l\}\éfd ﬁ%@?@? 3 e”éctzrl é’ﬁtlﬁ ﬁo@( Isgq'ienc Sf'gbe\%ea}’%ve ursg\ﬁﬁ“?o
subconf | ugreeted idutageRdsiv ISp86i frfaBy bt %sﬁoﬁse Rle? mtmﬂmg B dibdeMpBar/At ﬁaﬁ!em he

i ndi cated_additive for. 24 or -M8 15 hours. A was prepared as described in

Exanmpl e XO&GCHeRsT&ALKT wam%teﬁmcmg% e (ol ueing thg GeneEdioneystR 5700

Sequepce (Promega, Madison, WI) according to the manufacturer's protocol,
Gel-Shift Assays: Nuclear extract was prepared from RAW 264.7 cells by the method of
Ohlsson et al.. Cell, 45:35-44 (1986). *'P-labeled oligonucleotides (5 ng) corresponding to the
LXR response element (TCGAGTGACCGATAGTAACCTCTCGA; SEQ ID NO: 56) and its
mutated counterpart (TCGAGCTGCACATAGTAACCTCTCGA; SEQ 1D NO: 57) were

25 individually incubated with 5 ug of nuclear protein for 30 minutes at room temperature in 20mM
HEPES, pH 7.9, 60mM KCL, 1mM MgCl,, imM DTT, 66.6j1g/mi poly(dIdC), and 10%
glycerol in the presence or absence of 1ug antiserum to LXRa and LXRp (Santa Cruz
Biotechnology, Cat. No. SC-1591, Santa Cruz, CA) or antiserum t0 RXR (Santa Cruz
Biotechnoiogy, Cat. No. SC-774, Santa Cruz, CA). The protein-DNA complexes were applied to

30 a4% non-denaturing polyacrylamide gel for 1.5 hours at 150V in 0.5X TBE buffer. The protein-
DNA complexes were detected by autoradiography of the dried gel.

Results; Transfection with the individual reporter constructs containing the 5' flanking

region corresponding to nucleotides 1-1643 (i.e., pAPR1), 1-1532, 1080-1643, 1181-1643, 1292-
-93 -




Det ecti on System (Perkin-El mer Applied Biosystens Foster City, CA).

Briefly, 500ng of DNase-treated nRNA was reverse transcribed usi ng1r§a€,§iom]3
hexamer prinmers at 2.5M Approxi mately 5% of this reaction was anpl'iffed
by CR using the SYBR green core kit (PE 20 Applied Biosystens, Foster City,
CA; Cat. M98%3¥8%and human ABCL prinmers LF: |5' - CCTCTCATTA®&TAMSAASSACCAGAC
(SEQID N : 11) and LR 5'- GCTTTCTTTCACTTCTCATCCTG (SEQID NO | ) to

yield an b g t onding to nucl eotides 7018-7099 of human
d. PCR cﬁ%ﬁé‘p’c% {?’gr?sf S%@?@ 3 F%‘ihﬂ’é%&w e e felto5Hl of delindsdudy 40

cycles of csyeaproseadntsio Al (fiasdid 18R RDoRS LIBE bsGaCh: SR e
se

was quanté#_la e? bi/ detecting the increase in|fluorescence ca

green bin rf%o & +hR)dHshelcomparedeithalbtBH éantrat. i Also utioghuke ingRitRaPéRGreldg | Ng
each PCR 64 R run in triplicate and normali ed agai nst
13-actin pr?RNA,legg‘r’n%:‘lﬁf'iée i‘ﬁ&"%g?‘g“fﬂé“ﬁe feRarGTiaptaTinhe piEseRes of Saeis Rev: In

5' - TCACCQUAACHCTSEEATION ABAnY SFBelcbndwicts prdtucas B2 B canee .
CAGOGGAACCGCTCATTGCC, TGG (SEQ 1D NO. 551, St andgﬁ’tSsdaéicdu@\?’eeg“vb’érl“e“freﬁ“nefor
bot h ABC]2*HRE P BE PTGIeRss of Ruysicrel Imard (rithers(20 §S BPHaAMRrALERYOHNAOPand TDL,

and TD2 fhtifd@iidsda @k t o subconfluence in DVMEM1 O% FBS and
Ehen  Lr earuneligia G RAISENR O IO gonisol, ipdifating a sypergisee DEC 2003
VD 00/ 789ateraeam. USQH dfibOdesGhinidesharels dmsadtatddoRBarab Loy 1?@(1 Ffast! b
obl ast cel].s were grown to subconfluence in DVEM 0‘% FBS an ﬁEen {Er eat ed

wi th 30. t3§FHIY FyTePOmRGIodaE Hpads testeppiicaas thayevesth shorter Sofldnkingdeduendd- 24

hour sjgof R@aidirdel Bfal i m@ﬁ : - Assay: Normal, .TD nd TD2

fi brobl ast cell ts?lr a\k/\)/e%rﬂepll lg?own t%égusg@(%ﬁﬁ%&rn%% ffiﬁ‘“d ﬁ@%io%q@é‘@aﬁhdh@ﬁen
treated wesulls desighsttatdd tbat thhdraetigmionh! riegul S ggﬁhcésqbr él&oi‘god,m%ﬁ,{of&s'apé/\/Ed by
18- 24 hoqrs F\%fs eﬂ%%'ldb iumi.n DVEM BS plus | [OPg/ml apo A-1. Results:

Fi gure 8 SHEWRE™t §ITEID $9T5sRATKINEL0 ppsdaotidrAIS 34! 533 of SEQLD NO: 3.

appr oxi mat el y THesd RkehidWer@ Xtk bl cieRts SANR increased approxi mately
17-fol d by exposure to chol ester o? i negé? Wiy rugfégr?erclotﬁtﬂc%&%ﬁ%ﬁ‘f’mg

exposur e b wilfdyrestequesice omgpending foswiBotides ADS0-A648 $TSBA TS NOI 3andBrkReker
decregse cBHsJ@i%Fcolmﬁm%Xpr eSS ‘gn. Al t hough the mechani sm_ has not been
demonst rated, previ oug ST EMEUE CCHERANGIRG 10 Rysinolidesd080-1643 pLSEQ &D

pr onot ed N@: 3, Wirdih 66! @dpotistClerf HITRAME A rniiFeot 2 e
(Hokland et al.. J. Biol. Chem . 268: 253439534 (lﬁgg)s?&wfﬁgﬁgrt%saesnt

resul ts i95eANO5E abeeatTransliesspmmiththeryidd s sequen@Qioduebiia ramsciitichat adpdite these

known eff f t | £f]lux pathway apd.repressed by exposure
150 an HEGES b0 fan el A apiibh th RE b ahr SHERER) () Lifshel on bien
expr essi GiA efondBGi frodscedraayniéraistclrdsyoreeld mit 3 ls&féé‘ of bdiR Ngards téteidr. )

n

apol iygoprot | n- medj at ed 'Ch8h| esterol efflux.
2 contrast, transfection with the mutated sequence did not produce a transcriptional response in the

presence of 20 (S) OH-chol or 22 (R) OH-chol. Transfkction of the mutated sequence preserved
a reduced response to 9-cis RA, producing a 4 to 5-fold increase in transcriptional activity, rathe:
than the 8 to 10-fold increase observed with the wild-type sequence. Transfection of the mutated
sequence also abolished the synergistic transcriptional response seen in the presence of 20 (S)

25 OH-chol and 9-cis RA together. These results were er confirmed by gel-shift assays using
the sterol consensus sequence (nucleotides 1480-1510) and its mutated counterpart. The gel-shift
assays showed that while nuciear binding proteins isolated from RAW 264.7 celis bound to the
sterol consensus sequence, nuclear proteins did not bind to the mutated sequence. Furthermore,
incubation of nuclear proteins with the wild-type sterol consensus sequence in the presence of

30 LXR antiserum resuited in the formation of supershifted complexes (i.e. antibody-protein-DNA
complexes). identifying the sequence as a sterol response element that binds nuclear receptor
LXR. In contrast, incubation of nuclear proteins with the wild-type sterol response element in
the presence of RXR antiserum did not result in the formation of supershifted complexes,
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contrast, fibroblast cells fromTD patients are not regu ated by e”?%ﬁp‘trf;nna
of cholesterol efflux. First, the cAMP-inducible |evel of ABC] nRNA'i IE
TD1 and TD2 cells is only approxinmately 40% of that in normal cells.
Further, ex f chol esterol -1 oaded cells to Apo 20 A-| gH1860ndss not
alter ABCl Vg‘ggﬁ@%fon (TD I cells) or slightly increased ABC 1 expression
(TD2 cells). These results reflect the defect in Apo-A |-nediated

chol est er ghgRhdddikatest b6t bRl to 1R £Bhdre. THUsEF&RE I HBWhatThOWLDSH whithl S
in serumcons fi'ning medi um suppressed ABCI nessage to near the limt of
det ect i on qedueys moteasprowm)hindihg to thegonsaisue stquenve alsa@bolishas the tnasscnpnémyy of

of r educed SOPL SRS P ERbs e SmETRhS s rerporeiR oo ARG aSrRp e g modied °°
associ at edyipiihh sk et hbl¥redénce AF LitRadr FOMRh@seRIMPEorfirmed that the

chol esterol |oading, cCAMP treatnent, serumdeprivati n) also result in

i ncr eased @upersssiegnenoé foungBa@lnusiRaindésl 48611480 isfandXdb respense eleinent. Gdus/elemerty |
exposure of chol esterol.-l oaded nar fibroblast cells to apo A-l reduces
ABCL expr e¥8] Bfidiaspa pRRRIBEEORSR; é‘%kﬁnpl e denonstrates that |igands for
the LXR nucl ear receptor, such as 20- hydroxychol esterol, and |igands for
the RXR receptor. such as 9-cis retinoic acid. can increase ABCl gene
expressi on i n ndlioiRAEREeEs Zitekhdren, inglgding BapRsagd peblipgiaye, a7g bereby

PCT/ USOO 16591 LXR. l eaJ. . . Cripti :
r ecept or wua&amgw&e%gﬁ@%gﬁe%ﬁv&?sgbef x%e?errgncar lere%qesl(r:x{rérﬁlto'n 90 $c%g %ggcfng?%ﬁgﬁ ah

(0] enﬁ'ance tr a claSs of oxys

i ncl uding ZARpkERrRYY BRAINRE h§fels of Ble. inveNab|iewilibzIeadi§-apparert 10 8a}9 of dddinatych,
they are c induced gene transcriptiaon. Further, in |ight of studies protein
i ncrease i #killiimihelardhat sangignyeicthe preigyed embodimeptssap bf Bied gad Bt 4 poikeadethat
LXR and I j. i V. - el Ol ; L X, RXR
candi dat es gerﬁgtl f‘ééﬁ{s'grp?a&ﬁtbgghggﬁc%&tﬁe\%& (é)lrdga%(%# %cﬁéc%@é@gé&%gc% rececgr';;%}r”s

pl ay a rol geiplesfhiGnilengemincRdpy sibmodifications exdqoampassed ovitBbrthy shixandsobresifalreo|
and 9-cis retinoic ac Mpuse RAW 264.7 cells were grown to subco treated for
24 hours i Hv@ianasiielaediyely da™Mng Hai@S- hydr oxychol esterol (10M, or both

| i gands toget her (

-05 -



15 et hanol vehicle only (0.1%v/v). RNA was extracted, neasured Pé 5% Pfﬂ?
using PE Biosystens SYBR G 9. Figure 9 shows that treatnent wth? &i er2003
20-hydrox in an increase in ABCL nRNA expression. In addition |igands
together results in a markedly synergistic effect 20 over the ABC |
expression observed with either ligand |ligands for the nuclear receptors
LXR and R¥¢hatawe dlaintisat form obligate heterodimers with the iscription of
their target genes by binding nd 20-hydroxychol esterol (Janowski et

di dates for the, medisiselatedpol iQ§&@ﬁ1§ﬁsingVQE'Q:r[)N@w_ed t hat ABCI nRNA and
Anse to chol esterol |oading, and other crease in chol esterol-|oaded

macr ophage nucl ear receptors are highly plausible ne. To determ ne whet her

LXR and e |evel, of C .qeasured in_d |uence in M 10% FBS
and then her 9o s PeisvRT oL EARHHASs af apito piF FEbedeh PR AP
received - eat ehst98bhideiiis aithashrfiBSadia siénceen SEQIDNOOORY as described in
Exanpl e ycholesterol or 9-cis retinoic acid results Figure 9 shows that

treatment with both wth an approximate 6-fold increase (lone. These

results demonsty at © ANGd £ INERE LR SrPnd HodSheflfe or FANPLE 1

Thi s exanpl e déhonstrates enhariced expr essi on ernin the
pl asma menbr angolyduelesideientsihgihé pollpaptide 6ff dlditaxl, a@elyhudestidaeemprdded i ng and
i mrunopreci pitation expression of ABC 1 protein in the gl asma_nenbrane |

ef f1 ux (Fi gur e SEQ DN 1. & palynyelegtide sompssingmaslegfides B91-7014 algSEQriPace

protei ns. on | NS G} d fifhkllofdiSolBIRE ohd ol ABHBdoPtafhS, Steps of rerbr ane

sol ubilizati on,

4, An isolated polynucleotide comprising a nucleotide sequence that is
complementary to the polynucleotide of claim 3.

5. An isolated polynucleotide comprising a nucleotide sequence that has at
least 90% identity with the polynucleotide comprising SEQ ID NO: 1.

6. An isolated polynucle otide comprising a nucleotide sequence that has at
least 95% identity with the polynucleotide comprising SEQ ID NO: 1.

7. An isolated polynucleotide comprising a nucleotide sequence that is
complementary to the polynucleotide of claim 5.

8. A composition comprising the polynucleotide of claim 3 and a

suitable carrier.

9. A composition comprising the polynucleotide of claim 4 and a

suitable carrier.

10. A composition comprising the polynucleotide of claim 5 and a

suitable carrier.
11. A recombinant vector comprising the polynucleotide of claim 3.
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SDS- PAGE, and detection with streptavidin. Cell Culture: Nornal qradggelmg
fibroblast cells Exanple 1. Both normal and TDI cells were culture -84
ras used to determ ne whether increased correlated with an increase in
chol esterol cell surface was determ ned by cross- e-inperneabl e agent

sul fo-NHS-biotin, inoprecipitation with ABCL anti body, ere imortalized as
described in nder control conditions and conditions 1 B BE C 2003 WD

00/ 78971 PCT/ U$Q0/ 165 ' [ -1 | at ed

chol esterol efflux a?n&meﬁtma{e&.olr?&'ﬁﬁgsg gggd.o,l ﬁ%g!e%@%gg@%% " (1999)).
Control cells were growmn to confl ence in DMEM 10% FBS and then incubated
in DMEMBBSA for_18 hours Y)Vl th no additives (control). cAWVP-treated cells
were grown tolédonf FUEREBDIANPEIF semprisng thepol ywsleptidobelam pn DVEM BSA
for 18 hours with | nM 8-Br-cAMP(cAMP). Chol esterol-1oaded cells wre
grown to confluence in DVEM 10% FBS and then i ncubated in DVEM BSA for 48
hours wi th 309141 cHhkest@ndingmt usect& hefurcdaimwi I1) fartteddicbmpesing a

(chol esterol).  Chol esterol -| oade[\d ce |s treated with cAMP were grown to
confl uence in BREMIABUSPIMOEIRPIYHEFOIAGUbat ed i n DVEM BSA for 48 hours
with 304g/mM cholesterol plus 18 hours with 1mM 8-Br-cAMP (chol sterol
CAMP). 10 Cell-Surface Labeling: For selective |abeling of plasma nenbrane
ABC 1, the cel l18. weilde reaombbmhievecfoo of 8lainildyfuptheratonfmising tehhddBSlogoust ai ni ng |
mg/ M sul f o- NHS- bi ?ti n )&gi er C‘f’ Rockford. IL; Cat. #21217) to biotinylate
cel | -surface pPHTAIPOPIBEIeMT%her et al., Biochenmistry. 50: 14009- 14014
(1993)). inmmunopreci tl it~n.: Rabbit antiserumfor ClI was raised against a
synthetic peptide 15 corresponding to the deduced pepti de KNQTVVDAV
TSFLQDEKVKES | d6at edhatrecombingnt vestorriofi akino fl 3hfimther ¢uB@Dising ranbaterplogeuspi t at i on
was erforned bé Osoltubi 1i zin .%he cells in PBS containing 1% Triton X-100
(Sigma, St. Lo {é‘,“’%j’%alegﬁ’ St ease inhibitors | eupeptin (I mVM, pepstatin
(1mM), and aprotinin (1mVW). The cell extract was incubated overnight at 4C
with anti-ABC 1 antiserumat 1:200 dilution followed by an additional 1
hour i ncubati oh7wi t Aherecombinagtveptamnofdameld, wigmiatseld hsieaclagqupprmoter_ake
Succes, NY; Cat. i body- antigen conpl ex was sedi nent ed
with a magnet, Est%%@%g&ﬁyb\?\n/a@%d twice with 1% Triton- X/ PBS, and the
proteins were eluted with 1% acetic a did.

18.  The recombinant vector of claim 17, wherein said vector is
pCEPhABCI.

19, A composition comprising the recombinant vector of claim 11.

20. A composition comprising the recombinant vector of claim 13.

21. A composition comprising the recombinant vector of claim 14.

22. A host cell comprising the recombinant vector of claim 11.

23. A host cell comprising the recombinant vector of claim 13.

24. A host cell comprising the recombinant vector of claim 14.

25. A method for producing an ABC]1 protein in a mammalian host cell

comprising the steps of:
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Detection of ABCI Protein: The eluted biotin |lated proteins wer e1§u@j§-§czm
to SDS- PACE (6% gel; 150V, 5 hours) and transferred to nitrocel l'Ul
menbrane (200mA, 18 hours). 25 The nitrocellul ose was probed with
streptavi di n-horse radi sh peroxi dase (Amersham Pharnmaci a, Pi scataway, NJ;
Cat. #RPN 12318 di | Li,t ed 300-fold and detected by enhanced chem | um nescence
| abel i ng (ECL)(@ 5tg the mawmlranshast selbaeth § Meembinan PIEPSSIACH a,

Pi scat away, NJ)ectdP of ' Il ' [ |1 ul ar

br ot oi ns. i he. neggFedriiing sieaRfBk enitdile MO Pl Al RERER' V1 D
mouse nonocl on#d pradudelacidsectable hvel of ABCA| grotedn; gpdot ei n p- COP and ?0

i mmunoprecipitated biotinylated R- was .assayed by streptavidin blotting.
None was dete )eﬂl.ntjw}%ﬂ‘?d%,&%‘ﬁémpﬁoﬁlﬁ gure 10, the 240 kDa Cl protein
appears as a doublet. The ABC 1 protein is partially localized to the

pl asma nenbrane in both normal (1 OA) and TD1 -85 1 8 o E C 2003 wo
oon897t PCT/ USQQ | 699 rheth&@B)of feidim oM, aslierar | thes recGinbinkstr expecsssibh svevter e seen

with a second nornal fibroblast .cell line and wth TD2 fibroblasts (data
not shown). @FPWBWF&F&OMP%&Q%H%?}P% C 1 was increased slightly when
cells growm in serum (normal and TDI cells) wre treated wi th 8-Br- CAVP.

Serum deprivation and chol esterol -1oading of both normal a d TDl cells
mar kedl y i ncredded dékluse ef feaerabinan cxpressom vetiaB@Imprisirigchpalasicientidener enh

ced by cCAMP tr nt ese_results ..ndicate that pregsi on of. ABCl at
the cell surfagrgéol & eé&l:‘gt ]éldalbﬁme'dl?}d?“ﬁcd?{gct? (FAPregh Aide!n the cells of a

apol i popr ot ei nmmEthaliatsubjeet tbreHel freparatio® B5a Fle@0Amaet fd? eRfredsHRABOAL i t'S

| ocalization to the plasna  nenbrane plays a key role inits lipid
transport functhe cglls ofisaidsulieati ons in TDI and TD2 cells do not appear to
severely inpair expression or proces ing of ABC 1, inplying that secondary
10 effects on lipid transport or interactions with accesso proteins depend
on its NH2-ter2Bnal Thdonsi nf oMiar 271t vheriii akd oembirtatr exprédidil Beddr Thi s

exanpl e shows that .agents that i.nhipit the degradation of 3'5 cyclic AMP,
such as 15 ph%%?ﬁ?t@%@‘é}qoﬂﬁ?ﬁ ¢l 3- i ncrease apol i poprotein

-1-nmedi ated efflux from macrophage cells. As shown in Figure 10, cAW
increases the activity of ABCL. The present studies were perfornmed to

det erni ne the éfol edher akse ebf| ax réqoorhinaat r exphengionc elettsr | nomhesipgesence of

el evated cAWP,_ Fl ed | evel.s of MR _can be attaiped in the presence of
agents that eiP ﬂﬁf&\:s/l? %’ﬁ% aetngo%gc syt ABsFUORH isHﬁi%ﬂﬁnf f%e‘nﬁ’gﬁsfeadati on
of CAMP. For exhdlpiterol effluxir&ithe céllscofminAsmhatiAdbubjéded fik@eepayRnl evel s by
i nhibiting phOSFhOdI este s, a group of enzynes that degrade cAMP. The

effect of el evat diedmomenh forrpgreasingichplegterp] efflupniemgaideelis ned using the

30. The use of claim 29, wherein the recombinant expression vector

comprises the polynucleotide of claim 3.

31. The use of claim 29, wherein the recombinant expression vector is a

viral delivery vector.

32 The use of claim 31, wherein the viral delivery vector is an

adenoviral vector.
33. The use of claim 31, wherein the viral vector is a lentiviral vector.

34.  The use of claim 29, wherein the recombinant expression vector is a

non-viral delivery vector.
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apol i poprot ei n-nedi at ed chol esterol efflux assays described in Ezaqnm 5003
Briefly, RAW264.7 <cells suspended at a density of 1.25 x 10

were grown in DVEM 10% FBS 25 suppl enmented with pyruvate. After 24 hours,

t he nedi um was renoved and replaced with DVEM BSA pl us radi ol abel ed
cholesterol (I I.tCG/m [H -cholesterol) and 50 .g/mM of acetylated LDL
for 24 hours. The cells were then maintained for 24 hours in equilibrium

medi um consi st hRg Ofrh@‘@”op§%o nUéle@ﬁ&etherf @grfﬁ?él A 91??%18&%%&&%@ apo Al

and 8-bromo 3, 5' cAWP ol rpram ter 12-24
hours, ['H] cholegteesase chdlf:stcml eﬂmxvhsnnbasfﬂl"se;cf aomameriatitu k;iﬂgédtcmr theunt i ng as
descri bed i

.cul ated as the t ot al
radi ol abel ed cﬂ%@?ﬁ‘@? 6’? %ﬁ“}eﬁbsqrﬁ""chPé‘ Fﬁﬁ #ng‘ﬂ’égﬂmt s21d epliscat ed

that chol esten,gla-,ll(g@gl@g dggogr?gi,st&ﬁl | s that received no apo -1 showed a 3%
chol esterol efflux, that received apo A-1 only showed a 5%

ef fl ux. hol esterol -I oaded cells that received apo -86 wU o0n8971 A-1 and
CAMP showed a 32%c Ieste I ef f dem str at el ev cAlVP
promotes chol gé“t er of'* FF r##a‘?’li'?em Fll? glg Q‘gc%‘?‘@@&ga‘éﬁ A1 and a
phosphodi est er agf ﬂlgabuﬁlpbgrnuéleaidemf@mmghowed a 17%chol esterol efflux. 5
EXAMPLE | 3 This exanpl e shows that agents that are |igand RXR and PRAR

nucl ear receptors, increase apoli popr rracrophage cells. To determ ne

whet her |igandg,for Ie rec nmediat ed ch sterol efflu arious

| i gands wer e tégt e%r?‘?% §{s%l g%s‘gl?m&hﬁ o= elveﬁsy“ﬁﬁ'élsn i‘*’é‘? rec
menbers. such &ﬁmtthegidu)éebns’lﬁﬁ@mfw%and &tﬁnﬁléﬁds%eﬁowms-hgand DNA
proliferator-activated receptor PPAR, which have bee D.W, Cell, 97:539-542

(1999) : Spi egeF%ﬂle"% Wenwswtwawmsélgas@@m8omglzxe(s1¢9®) )meq:mntq{er
| i gands for SOPN}‘E r fi.lin receptors
respond to chol est’erol ?%L‘%l ng % ox%ﬁl?ze ?‘%’ ‘r%%?ﬁ%gfagmgc%l ? | i gand),

oxyst erol (LXRaid lgmifettiom det erm ne the effect on chol esterol effl ux.

Chol este 20 apo A-1 showed a 3% chol esterol efflux, while cells th effl ux.
In contrast, chol esterol-|loaded cells that receiv

38.  An isolated antibody that binds specifically to the isolated
polypeptide of claim 1 or claim 2.

39.  The antibody of claim 38 wherein the antibody is 2 monoclonal
antibody.

40.  The antibody of claim 38 wherein the antibody is a polyclonal antibody.

41.  The antibody of claim 38 wherein the antibody, upon binding to an
ABCI polypeptide, inhibits the cholesterol transport activity of the ABC1
polypeptide.

42. A kit suitable for screening a compound to determine whether the
compound modulates ABC1l-dependent cholesterol efflux comprising an
inactivating anti-ABC1 antibody in an amount sufficient for at least one assay

and instructions for use.

43. A kit suitable for screening a compound to determine whether the

compound modulates ABCl-dependent cholesterol efflux comprising an

-99.




ngim) showed a 16% chol esterol efflux. Cells that re showed a 114% 003
chol esterol efflux. Cells that receive a 10% chol esterol effl ux. T[Pﬁ,gg
results indicate that ho 25 increase the rate of apoli poprotein-nediated
chol ester Further, when the efflux assay was performed (0.3ngim.

3.0ng/m, or 30ng/m),  the results showed t from nmacrophage cells in a
dose- dependent aﬁﬁ‘fﬁ’i'é‘)r AB?C} paRPYgizotidecia) nampmg suffisieridoratdrast onglesday or 48
hour  22- hydr ox%ug iRtresids @r b XR | 1 gand) and benzfibrate, (data not

shown). showed 1890 c.p.m, 0.3 ng/m 9-cis-RA showed 152 c¢.p.m, and 30
ng/ mL9- ci s- RA showed 8597 c.p.m | for nuclear receptors, such as LXR

tein A-I-nediated efflux from.ors_affect the process _of ape |ipoprotein

usi ng the apo ,&21 -né@’ﬁa%’éd’fc B & Parreu: st antisroar, ARG © @Wéﬁ@&tﬁﬁsone
inplicated in kbRpHse¥SEam NeTs§Russel | . 1, 93:153-155 (1998); Janowski et
al., e of these receptors have been observed to croarray) data have shown
that hornone DL. Using the above-described assay, 9 , and fenfibrate (PPAR
| igand) was tested ol -1 oaded control cells that received no t receive apo
A-1 only showed a 5% apo A-1 and 9 cis-retinoic acid (30 eive apo A-l and
oxysterol (5 p.gim) o Al and fenfibrate (3 4g/m) showed a one receptors
may be nodul ated to | efflux from macrophages. sing various concentrations
of 9-cis-RA at 9-cis-RA nediated chol esterol efflux pecifically, control
cells (apo A-1 only) c.p.m, 3.0 ng/m 9-cis-RA showed 3568

- 100 -




addition, using a simlar assay where other nuclear receptor activators,
such as ere shown to increase cholesterol efflux -87 1 8 0 E C 2003 WQUECZM3
00/ 78971 PCTI USOQQO 16591 EXAMPLE 14 This exanpl e shows that eicosanoi ds,

such as preatemgtsanidin E 1 and prostacyclin PG 12, increase Bppus@agsat ei n
A-1-nedi ated efflux fromma rophage cells. s Eicosanoids, such as
prost agl andi ns and prost cyclins, have been shown to be effective in the
treatment of hyperchol esterol emia. To detern ne whether eicosanoids affect
the process of apolipo ﬁtg:nediated chol esterol efflux, PGEL and PGl2
were tested using the ag%&;- NCESANE chol esterol ef fI ux assay descri bed
in Exanp e 12. This assay showed that chol esterol - | oaded control cells

that receive no apo A-1 have a 3/ chol esterol efflux, while cells that
receive to apo->Asawnpivknkevae. a 5% ef fl ux. Chol esterol -1 oaded cells that
receive apo A-I and PA2 (25 nm showed a 10% chol esterol efflux. Cells
that receive a afle] fawdd PGE 1 (25 nM showed a 15% chol esterol effl ux.
These results denonstrate that eic asnoids can increase the rate of

apol i popr ot ei n- @AY Ht-efi €6t est erol ef fl ux from macrophages. 15 EXAMPLE 5
Thi s exanpl e denonstrates that a reporter gemunder the control of an ABCl
pronoter can be used to test conpounds for the ability to regula a ABCl
gene expresabon.cohpssiRG3 LEE iV e er_.vector system (P onega,

Madi son, W) was u§§3 to creatgggﬁﬁré@gﬁgFﬁgﬁ?n%f%?%?ﬂ¥f81neasure reporter
gene expressi on Bifter acd ¥zt 9ingofint he i ABGP HiQAPEL casseafe! CONSt ructi on of
Reporter Plasm ds: Plasmd p 3L3-Basic (Pronega, Mudison, W: Cat. #E 1751)
was used as a cOnEPBICTprasRPERi®oMEi ning the pronpteriess |uciferase gene.
The reporter construct containing the ABC! pronpoter and |uciferas gene was
made by cloning a genomic fragnent fromthe 5 flanking region of the ABC
gen (hAPRI <330 pre@mseg, corresponding to nucleotides 1080-1643 of SEQ I D
NO 3) into the site of the G.3-Basic plasmd to generate 25 plasm d G- 6a.
Next, plasm d G.-6a was digested th Sgd and Acc65l. A Bsi W-5gd fragnent
exci sed froma | anbda subcl one, representing the ABCL genoni c seqguence
correspondfﬁ§°io nucl eotides 1-1534 of SEQ ID NO was ligated into the
remai ning yggtor/ABC1 pronoter fragnent produced by this dig stion. The
resultant plasm d, pAPRl, encodes the luciferase reporter gene under
transcriptional control of 1.75 kb of the human ABCI 0 pronoter sequence.

Trannsfeclion of Reporter Constructs: The above-described control or pAPRI
p|asrﬁ d <130> US 60/140, 264

<151> 1999-06-18

<150> US 60/153,872

<151> 19995-08-14

<150> US €0/166,573

<151> 1999-11-19
<160> 57

<170> PatentiIn Ver. 2.0




was transfected into confluent cultures of RAW264.7 cells maintained in
DMEM containing 10%fetal bovine serum Each well of a 12 well dishy g pas 003
transfected for 5 hours with either -83 1 8 9 E C 2003 WD 00/ 78971

PCT/ USO0/ 16/Pdoy36d13- Basi ¢, pGE.3-Pronoter or pAPRI DNA (I pg),dcnuimness
plasmd DNA (1 g), and 12 pl of Geneporter reagent (Gene Therapy Systens,
San Diego, CA; Cat. #T201007). In addition, 0.1 pg of pCW(3 plasm d DNA
(Contech, Palo Alto, CA Cat. #6177-1) was added as a control for
transfectiQpi@f fii ciency. After 5 hours, the culture nediumwas repl aced
with serumfree 5 DMEM BSA in the presence of or absence of acetylat LDL
(100 pg/ mM kzand iomeubated for 24 hours. For added conveni ence in high

t hroughput screening, cultured cells can be stably transfected with
reporter plasti @Ausing the following procedure. First, 5xl 06 RAW 264.7
cells are Lran fected for 5 hours in a 60mmdish with 9g o the pAPRI

pl asmi d and“pOWSE?iSfF*9F (Stratagene, La lolla, CA) in 10 M of serumfree
DME 4 with 50 | Geneporter transfection reagent (Gene Therapy Systens, San
Di ego, CA). Subsequently, the transfection nediumis replaced with

conpl ete nmedeasmiand the cells incubate overnight at 37C. Subsequently, the
cells are transferred to separate dishes at dilutions ranging from1l:5 to
1: 1000 ande#tragBatedarrgagsed eatcroacare i et el addtigBgg Q0 RALGL A4S (Life T
chnol ogi es, Bethesda. MD) for 20 days. Visible colonies are picked,
expanded, AP ASER] F82FHACPAAIEPHLE AEATBIIP L Amctiesom et thedaw. 120Us1 g

t hi s met hody . J+i I | . lipnes positive for lu iferase activity were

i denti f i edgf O{tgﬁgte@icgg ‘itgﬁé t‘ﬁ?%%‘ 68%%5%%%9 {498P938"G sR92RESRAPT Tl | owi ng
transf ect i etgaahbegglabsadayr ea G quEd ey, ' f 1 Xcell lysis
reagent (Promega, Madison, W, Cat . #E cg%%é%ggu ﬁggg%@ggt%% & Freele- t haw
cycle, 20'¥ffd*EAE ByStrarged eareatdoyg oprbtddiygaitonsadaat fqBkce€Sido at
12,000g. After centrifugation, 100 pl of luciferase assay reagent
(Pronega, REGISOR." API9'CEFTT FEISIPPRINAS BRRFGHE ta993 83 pba ofaahysate. 360The

| uci ferase e Vi a o e was neasured as |ight units using a
| uni nonet er . d‘éﬁ?lggglﬁ?pt ﬁéag%tgéf‘éc 35T 56k 9&5?‘?%3{%9 SrIeEERC |1 4%8a was

nmeasured Usgarhbe: acherHchadlicAesoRAb: AReaY: LEAAENE S 3UPRlLed I n the Gal a
to-light kit according to the 25 manufacturer’ s i nsata?'ugl%t ﬁ%“f’r?&g.%x I nc.,

Bedf ord, Ma3sgafactBEIUAGHt Fheggmthalticz@thathelClabesasee aghtdddgye f:gp each
| ysate was_det 2{;”2 ned by dividing the luciferase activity value by the
det er m ned” (32§ Acf BHIEE" FAFIRPIGRY HregRMEet tascaaacat iakbgtdoght 60nits.

Resul ts: Th&dqweidLr |\ ected in cells transfected with pAPRI
was 3.3-fold hi gher é%%é%%%\égg%ﬁ%gh %agaeﬁa«gs?%(?af‘??a(%ﬁ‘f PF2EEFPS %6Pans cted

W th pG.3- Basigegpdasgtcttgodd akhtdi@agd QohiGhber asec LA %QL&’tgaIQ@sﬁo results
o

i ndicated that the transcriptional regul atory regions
Ttcaagattt cctggtggac aatgaaacct tctctgggtt cctatatcac aacctctcote 780

tccecaaagtc tactgtggac aagatgctga gggctgatgt cattctccac daggtatttt B840
tgcaaggcta ccagttacat ttgacaagtc tgtgcaatgg atcaaaatca gaagagatga 900
Ltcaacttgyg tgaccaadgaa gtttctgage tttgtggect accaaaggag aaactggctg 960
cagcagagcg agtacttcgt tCccaacatgg acatcctgaa gccaatcctg agaacactaa 1020
actctacatc tcocttoccg aycaaggage tggctgaage cacaaaaaca ttgcotgcata 1080
gtcttgggac tctggcccag gagetgttca gcatgagaag ctggagtgac atgcgacagg 1140
aggtgatgtt tctgaccaat gtgaacaget ccagctcctc cacccaaatc taccaggetg 1200
tgtcteogtat tgtctgeggg catcccgagg gagggggget gaagatcaag tctctcaact 1260
ggtatgagga caacaactac aaagcectet ttggaggoaa tggcactgag gaagétgctg 1320

aaacctteta tgacaactcet acaactoctt actgcaatga tttgatgaag aatttggagt 1380

o2




were in place. Wien the pAPRl transfected c |lis were incubated with
100 4g/m acetyl LDL for 24 hours, the luciferase activity was 3.2%-¢ g3
hi gher than in cells that had not been treated with acetyl LDL. These
resul ts swygomsmsestihat t e genomic ABC 1 sequence contai ns a pc98sookssh DEC
2003 WO 00/ 78971 PCT/ USOQ 16591 "chol esterol responsive" elenent found in
the 5 flank g region which nediates the chol esterol | oading response of
the native ABC | gene. This reporter systemcan also be used to test other
conpounds to determ ne whether the conpound nodul ates ABCl expressi on.

EXAMPLE 16cddticer &XaRpLe,de tes an_additional assay that can be used
to test conpounds for <fegne aE?ﬁ%ﬁg?oc’:rcéaiﬂgﬁfegcﬁﬁﬁ’ic%}én@%ﬁﬁ?%@silm using a

reporter geneanaderohherrestgcehcAbgangeRIQg BC | _pronoter. This
assay invol ves constructing E{a rectg?rbi r?ggon vggt%%?'gt Yat ‘(‘:a(%ﬁtcﬁf‘i’% 4500
pronot er | 88221999 epBYiteragmaecanydag SeteniohahdaBEKage &NRQagdNe YEGLOr 1S
linearized and transfected into cells such that the reporter gene is

i nt egr at ed®] 15t 0" & RFAAF QISP AFHGRES dERAEtrenmashetdieg antagenids: sABCL

pronot er. jLsi.ng.dNi.s expression of the reporter gene is driven by
t he endoggnoutg “NBCL" prag%a% ecrag‘lpar?%‘r%%%ﬁéﬁ%%t“f‘ga & tE8RF29E B (ARt cGoREROr uct | on

gf Reaner cé¥cobtdtk §geddageiecoRiatd R-YES coptaining a promoterless 15
reporter gene can be made startigﬁg d\'/\/ltﬁ % %Qibtaég Itc;:er%ﬁlt%gﬂ‘crcégWé‘Ht of ABC
| that coRSadeRsagcexbrra@cgarhiachadonsdgldest dd3gaARBGEa &dcdbt tkhEsag@NfhoRart of
intron 1. 1%Jsi ng site-directed nutagenesis, a Sail restriction site can be
gener at ed? T REEx 87 T2 9EHUSARE cabAth SErearat crhectchwo anoadt csh ardsoSi t es-
The reconbihat.i I s_generated by inserting a DNA fragment

cont ai ni ngé%%pr%r%n%ggﬁggégégr 3%%%‘%?999&5%3,/“%6%’% 95E°4GEFF At pagtccaadiozo

pronot er | esgrcaetRChHE MR B KhegreQaUGh in_resistance, into the
Sail site. An internal ribosone e?lé:tlrjy Zf%rt]gg gﬁg%aﬁa e I FHTEFPR B8t ween

the repor t¥99gesre brRkaterdemagrgeas bhgdccthi®y gepaSaid Igapgcgtrc@g%%bed in
the correct orientation. The reconbination vector contains two Eco47l1]1

sites, on&BF2WHi%cB-FSE e I9EI Rt Iareerctusinggafarysex aapdgcsa tasdi r ect ed
mut agen Si Secd. r j.nj Eco47111 site, |ocated upsteamof of exon O, is
used to |i netgr%b}é: ?ﬁ%’a\%&‘;%o??cgfgaalgraaﬁi?cég?ﬁfnCbﬁ‘ta:tg‘lﬂf’ecFi’?f@&FF?éd“

ABC |

reconbi naji@BryeGt OFr rgPd BEAG L QL nd nmarker gene is
i ntroduced into cultured cells, iér]fl E%f"%g %a%rrrﬁ%;%gf%ﬁ “by " any of % he

various t¥eaTgfeasci ovegaettrRsdscignogvwtgl ngddear Aal godiak cPR BN Rgaldlf 2kbseari zed
vector can be transfected using the nmethods described in Exanple | . The
| i neari zetPFATCHTHI FAPEBPR Fel tHEIAENEIIITSE ABCrdacsgearencesgphitch 2akd ow t he

vect or toggtﬁ %%—ra@t@agitggl th ceut%lcart%enorre at the site 0 of the

endogenous & “additon cof "HFAEFr BPFITEIE 2aBtIBEBEIT 269P t he
cul ture nmefliaytiagg

aaacctgctg
tgtttgctgr
accrggcage
gtgtggcatg
ctgtggetet
tgcagtggya
cgatctccat
ctgtctttee
actggtttgy

cagaaatctg

tggtaaaagt

gene.

ggtgacaatc
agcetgtggg
gcaggactac
tgggtttggc
caacctgrer
gatgctgtrt
aggccagtac
cgaggaaagt
catggaggag

ctaccgagat

ccctacagtg
ctgcagtget
ggcatcatct
gtgggcttca
tgtgagtact
gagagtcctg
gacaccttcc
gdaattcccea
gatgagaaga
gaacccaccc

gggatgaagg

atcccagegt
tcectgattag
acttcacgct
cactcaagat
ttgccetttt
tiygaggaaga
tctatggggt
ggcectggta
gccaccergg
acttgaagct

tggctgtega

3

ggtgtttgtc ttcctgtcocg 2460

cacactecttce
gtacctgeec
cttegetage
tgaggagcag
tggcttcaat
gatgacctgg
ttrteettge
ttccaaccag
gagegtgtce

tggcetggea

tccagagecca
tacgtcctgt
ctgctgtcre
ggcattggag
ctcaccactt
tacattgagg
accaagtcct
dagagaatgt
attcagaacc

ctgaattttt

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060




allows the selection of only those cells in which the reporter gene and

mar ker gene have integrated downstream of the endogenous ABC | pro{dX{it iom
the proper orientation. For instance, if the vector contains a puronycin
resi st ancewgangsImsert ed downstream of the reporter -90 1 B Hoh@;QesoyY\O

00/ 78971 gene, the transfected cells should be grown in the presence of
puronycin. Only those cells that have a properly integrated puronycin

resi stance gene, protein, will survive in the presence of puronycin. Thus,
t he transfeag ekl rown _under conditions that induce ABCl
pronoter act %%btg;e/ i n%tﬁggﬁrcgsgﬁcc%gg?cﬁ A& TSP PPEIPE T2 ShAFRASRFEE 35¢% Vi Vi ng
cell s can keactaxpat | agggthddiced-Rqbha | PCR or _sout hern
bl ot analysis to test for proper Pt egra |%§g%$gg§%rtg|§%£ggaﬁeaﬁ%%as.Hﬁ‘he
resul tant Cef¥FceontwitarImpca repaptara genegdes: thgcontd eheflgt e 1240
endogenous tAptC: 1 ‘grormter can be used to determ ne whether a test conpound
nodul at es tHe"ERPF oL BTG AFREE23CaTe t HBEE t eiFd b AL B b datiat yetOB @

evel of reporter PCTNS00116591 and

conpound i s geferul ned by a

can thereby encode afunctl

exposed togtheyctgsi LOERNAARE. ade@hg@RMPLIfYe
| uci ferase gene can be used to determne t
conp6eHdssy- heasesdaggat tre aagmurat cadt thtiffal e4a86-AG! §cidg¥gd Uk N
15 EXAMPLE 7

t est

cell s exposed to the
t he expr es8F i “26t B FISIS9GA P RRFESIVGC TUBCr BeeptasrsaGaubghcFhicae xaqwp| e
u._of a reporter gene under the control

e L eeaddiabed (AA0MY.. ar “91°§ TR P LiCt FRO9EAGRES RidGaraRe® MG | gene

pro To determ ne

t he ABCI

conpou

bR

ing_the |
ﬁ%rg’la?ggagqecﬁégae%aF%%sﬁwgfaiﬁfdtFWCﬁh@aacéMoS
I ' i nt t ed
b Bl AR ot

nd.

expressi ongctdieappPRhagd de gt kR Rk ”J:&ch':é”b%fc

under

contr ol

of the ABC I

treated w tfPHtatepsctgaccteg

acagtagtag
atgctggeeoe
ccaacctcar
tgacctrtatgt
agattgatga
tggaagaaat
gtaccttgee
cgttcactga
agacagactt
ttacacagca
ggaaaggatt
tcageoetgat
acaacgaaca
tcttaaacgc
tcccagacac
ccatcatgga
agtgtagcag

tgeectectec

cactgtgtca
gggcagecgac
caggaagcat
gctgeccatat
ccggectetca
attcctcaag
agcaagacga
agatgatgct
gctcagtggg
acagtttgtg
ttttgctecag
cgtgccacce
gracacattt
cctcaccaaa
gccctgecag
cctcttecayg
¢gacaaaatc

acaaagaaaa

pronoter was trans

oG8l

.fear receptors up-regul ate

s

gtcaagaaag atgtggaatc ctccctcagt

tacctgaaaa aggaggacag tgtttctcag

catgagagtg
gtgtctgaag
gaagctgcta
gacctgggca
gtggccgaag
aacaggcgag
gctgatccaa
atggatggca
gecocttrtge
attgtcttge
tttggcaagt
gtcagcaatg
gaccctgget
gcaggggagg
aatgggaact
aagaagatgc

caaaacactg

acacgctgac
ccocggetggt
aggagggagc
tttctagtta
agagtggggt
ccttcgggga
atgattctga
aagggtccta
ggaagagact
cagctgtgtt
accccagcct
atgctcctga
tcgggacceceg
aagagtggac
ggacaatgca
tgectgtgtg

cagatatcct

tf

catcgatgtc
ggaagacata
ctttgtggaa
tggcatctca
ggatgctgag
caagcagagc
catagaccca
ccaggtgaaa
gctaattgec
tgtctgeatt
ggaacttcag
ggacacggga
ctgtatggaa
cactgeeoccea
gaacccttca
tcoccecaggg

tcaggacctg

TRt

tcctgecagaa
agcagttctg
tctgetatet
gggcatgagc
ctctttcatg
gagacgacecc
acctcagatg
tgtcttegee
gaatccagag
ggctggaaac
agacggagtc
gceoocttgtgt
ccctggatgt
accetggaac
ggaaacccaa
gttccccaga
cctgecatgeco

gcaggggggce

acaggaagaa

e

of

ne 20

Cel | s

3720

3780

3B4o

1300

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800




receptors (Figure 12). Construction and

reporter construct pGL3-Basic were okftFH(eE
in

one ligand for the nuclear
Transfectionof R per Co control
cells were maintained in culture and transfected with 25 as descri bed
Exanpl e 1wo ddmetrr ansfected RAW2 3s) (EtOH) (0.1%v/v), PCT/US00/16591
20( S) - hydroxychol esterol (20(S) RA) (10.tM or both 20(S) OH chol and
9-cis RA (2( activity was neasured and reported as relative light u

Results: The results of this study are shown i pQG.3-Basic showed no

| uciferase activity (data not s produced a 19-fold increase in |luciferase

reporter agd=Sceddad-dNNGE I luciferase activity in the presence of
| uci f er ase ac'tt}:v%ayti n the aadhe EIgtgo SBot AT ﬁgﬁ?f)éaﬁ%ﬁ tre3agagry f8FQ:

e
preseﬁce
Reporter constragt gARRigaRdagascgescuibad Lo EXARLE1Y. W, 264,
pG.3-Basic (1 g) or pAPRI (1 .'q) 4.7 cells vvegge tre%%gat%%tcﬁa%iqtg%%r
et hanol  DFEERETHFC($HVFaaBacisrapebigpoicataahskal QatdaSgad Hvat ataahyc f1924
hour s. Thetluciferase Its as described in Exanple 15. i Figure 12. Control
cel I's transPeti Wi Tt BRNJ2tc@RF 1S tFaaTepect egbassrtt pAPRIcaghsy sbao t he

presence of,20,QF chal 16-_1-cis RA, and a 280-fold increase in spared
B Eh Bt O Coar o Cfena ek Sk Sl S FendOtet Gorssancs SEYAtPETTUSERS 16201
i ndi cat e t&matchobl i4tes6dRE0ard0ba i@t L0l &l 6liscd,81d 9pg LLansetiption
response fromthe ABC1 5 Banki naa seqﬂ%ﬁgg in %’%ﬁﬁg‘f‘ %g?%?é’??cct %é%cg is an
appar ent sSAREFEAtSR| tambteet oftthbes tensr Ricacsas c&fcaceP sl e &S s8N be

seen by the dramatic increase in 1 ciferase activity found in cells treated
wi th both TA%GEHPEC TI-IF SIHEA IR EERERIIL XL carRB RXRE A et aspboras of orgTEamt | ve

het er odi MeLg . JS, | i gand-induced activation of both nuclear
receptors s Fra%rt g?le%gtf%?%ag&%u?g& BrOTEc B T HE I35 hSABTRLF Iy HEFAGFatasc 534fcr ease

I n transcrigathédtce gcagttcatc agtggagtga agcctgteat

-ither

ctactggctc tctaattttg 5400

tctgggatat gtgcaattac gttgtccctg

tLccagcagaa
tgratgggtg
gcacagccta
ccacctLttgt
agtcegtgtt
aaaaccaggc
tatcttggga
tecctecattac
agcratctcee
atggtggagg
agcggaagec
tcergggage
ctgttaccag
tacatcagaa
gagaacacgt
ttggtgagtg

actatagtag

gtcctatqgtg
gtcaatcaca
tgrggtgctc
gctggagctg
ctrgatctte
aatggctgat
crrggtggga
tgttctgate
tctgaatgat
ccagaatgac
tgctgttgac
taatggggcet
aggagatgct
catgggctac
ggagttettt

ggcgattegg

aggcaacaaa

tcctccacca
cctoctcatgt
accagcgtga
ttcaccgaca
ccacattett
gcccotggaaa
cgaaacctct
cagtacagat
gaagatgaag
atcttagaaa
aggatttgcg
ggaaaatcat
ttccttaaca
tgcocctcagt
gcoccttttga
aaactgggcc

cgcaagctct

ccacactggt
atctgectgt
acccagcctc
acctcttecat
ataagctgaa
gcctgggacg
ggtttgggga
tcgecatgge
t¢cttecatcag
atgtgaggceg
tcaaggagtt
tgggcattce
caactttcasa
aaaatagtat
ttgatgccat
gaggagtccece
tcgtgaagta

ctacageccat

S

cattatcatc ttcatctgct 5460

gctageeoott
cttrogtgttce
tggcattaat
taatatcaat
agggctcatce
gaatcgettt
cgtggaaggg
gcccagacct
ggaaagacayg
gacgaagata
tcctggtgag
gatgttaaca
cttatcaaac
cacagagctg
agagaaagaa
tggaéaaaaa

ggctttgatc

ctacttttge
aagatcccca
ggcagegtgg
gatatcctga
gacatggtga
gtgtcaccat
gtggtgttct
gtaaatgcaa
agaattcttg
tatagaagga
tgcrttggge
ggagatacca
atccatgaag
trgactggga
gttggcaagg
tatgctggta

ggegggecte

5520

5580

$640

5700

5760

5820

5880

5940

6000

6060

6120

£l80

6240

6300

6360

6420

6480




R
These data denonstrate that hydroxy sterols, suc as 20(S) |
hydr oxychol esterol, and retinoids, such as 9-cis retinoic acid, act]igv@r(e

the ABC pronoter, indicating that these and related conmpounds can be

useful in Whaoaesrel opnment of therapeutic conpounds to increXsa/U/iBE14591
expression in macrophage cells to rid peripheral sites of excess

cholesterol. Additionally, the present ABCL pronoter/reporter gene

screening assay ¢ n be used to screen other conmpounds that increase ABC |

expr essi ONctgraolent kfdpghtsdner shek Li npounds. EXANPLE 18 15 This
exanpl e denonstrates the fur_th?ar c_h%?g’gte %a%g ion-of tRe“IBBEI Y5t ofrtler
region, iAgiudevEy tieagdent ot toabhed ggggmagxagrtg.gaqggetélcg@g 490
determ ne which portion of the 5 flanking region of ABC 1 retalns
transcri pt F 3HaF22 Ee fFIASEY i th tEexsems®e thocamcheagcbiggpelsaggvaddgauSsqebasm ds
cont ai ni ng ifferent portion of the 5 flanking region and a |uciferase
Q@C"q&é‘}a@ ?%é:ﬁgg%actt ST IMEB"REANF D692 CSPESEFRAtAdtWiteh PB0at

reporter gene
| east one bigagea ddagc gal acdlSing this stem an sterol
response el ement Jggg? r esp%%ng ttg(%g%ﬁgltcg%'tsﬁ des tfggﬁ-tfgid:%glgééclﬁsm 3

was identi FiEdagtRietst@nalad esfarsgea abefRAbcLQRE ARS8 Jal&Gl L eRgat - 4
el ement TGACCGata TAACCT. Confirmation of the sterol response el enent was

obt ai ned uSTTtSTHedefiaettdd thEASEst ehastercanal [tandhashid tetassmyal ealobi ques.
Constructi Qé‘ga%@a Reporter Cong‘tzg ucts: Reporter construct pAPRI and control
reporter 25 Construcl PO a-BastEikr® *6biagcatd ta59p65 LT idsetrdmcExEsgbe 15.
Reporter cofsfcbihedaS RN BohgatlLNer, Leotides 1-1532 1080-1643,
1181- 1643, 1092- 1643, or 1394- 1643 of cié,{E%%F%QN&aaécagﬁl%ar STAPHETERNOEP Uct ed.
A report er tepRgtrac tacont @ithEngrapyed £ i £4R%gdD8Qadhh 3a Oy SER LD NGag 3
(GA.-6a) was constructed as described in Exanple 15. A reporter construct
cont ai ni ng"FFEF e EeE99IEATFIPIFISED PAING -t wastwonst Kust@dgbg dilgest i on
of pAPRI wij 4a] lh 1. and re-ligation of the gel-purified vector
fragnent. A Jrlé‘g%%ge%%(%ﬁ%%arguE‘Eagé‘aﬂ‘i%ﬂ AFPRFOARRT @8PAFEEET PEBICTESH2Y 6230 was
construct edgdtictdgeStdpgdi QRS LANG cFe b WP Lng . Lhe cohesiye ends
with Kl enow enzyne, digesting the regglil tz;'ﬁ? a{/ceg'?%)#%\fa ééﬁﬁggaﬁ%s’ﬁga ating
the 462 bagstaqsaiyot biambtBactigeobesi vecaRdgdd agamhbaarl R SqMas. Clhengd int a
vect or obtai ned by d;_@gesti on of GL-6a -92 18DEC2003 WO 00/ 78971

PCT/ US001 18591 % Th*HEE8%2 T, CHTEAE Iy 28fcaehesa chesigyec tepdsaonichdn Kbemo

enzyne, di gestipn W an | __isolation of the vector fragnent. A
reporter construct C%Jr}ttg?%ﬁcnﬁg%%g ot ?‘aaetstgi%?i%afga%ﬁs“%ﬁgﬁ%éf% by

consecut i Veadticgesdc 04hcabe e gatbhbidhy, cﬂ#ﬁ&éa&g t&&%_a@ﬁ@sc 150K enoyy
enzynme, digestion with Sac Il, blunting the endS wth T polynerase. and
re-1igati ofcGtsttre gedcagdanl atetvect ogrdacacHE Atat tActRPOsd g SEEdICt

cont ai ni ng_nucl eoti des 1394-1643 was constructed
gccagagtta ttagtgccaa gtttttcaga aagtttgaag caccatggtg tgtcatgctc 7620

acttrtgtga

gtgccatgcg
aacatgcaac
gtcctatgcet
agatcectgge
ccagggcatg
ccrgactgtce
tatttctgge
atgrttgtac

tagaatggcc

aagctgetct
tggctaacat
adaaatgrgyg
tcgagccatg
aagaggcaaa
ggattaaaga
tgctaacatg
ttttrgaatt
trtttaatgt

tctttgtaga

gctcagagte
cctgetttga
gtgtctctag
ggtctacagg
gaatcaacag
gattgtgcgt
gtacactgca
adatctagaaa
tatttggaat

accetgtggt

tatcaacatt
ttcectetga
gcacgggaaa
gtcatcctta
ccaaactgct
tcaaacctag
tctcaagatg
atgaaaagat
tttaagttct

atagaggagt

6

gaatatcagt
taagctgttc
crLtggttccea
tgagactctt
ggggctgcaa
ggaagcctgt
tttatctgac
ggagttgtat
atcagtgact

atggccactg

tgacagaatg
tggragcagt
ttgttatatt
aaatatactt
gctgctgaayg
gcccatttgt
acaagtgtat
tttgacaaaa
tctgaatecct

ccgccactatt

7680

7740

7800

7860

7920

7980

8040

8100

Bl€D

8220



by digestion of G.-6a with Acc65 I, blunting the ends with Ki enow enzyne,
subsequent digestion with Apa i, end-blunting with T4 pol ynerase aﬂd?lDEE 2003
re-ligation of the gel-isolated vector fragnment. Tr nsfec i rter
Const ruct O ¥YERA 264.7 cells were maintained in culture f%nréﬁ{?()ﬁ&%
transfected with either pG3-Basic (1 g), pAPRI (1 jig), or one of the

ot her reporter constructs according to the nethod described in Exanp e 15.
The transfected RAW 264.7 cells were treated with either ethanol (EtCOH)
(0.1 %v/v), 20( (10M, 22(R) -hydroxychol esterol (22(R) O4chol) (1 (10M,
or both 206t ttHEtchatItandc OtgratRAad 2@M dackbgwar cobasdl fdatndat e@bst ed as
relative Light units as des Site-Directed Miutag nesis: The sterol response
1480- 151078F "SB B NG 3 WaS 2 kAR & tF Rt 197€2 1080t Ta¥ior Secter trat sijenesi s.

Speci fi caktdacri e Gat ¢ QACCT was mnut at ed to CTGCACat ag
20 ( Pronega, Nadi sgﬁ%&\%\??‘@%gggﬁg}?— to E%%grlran%cfta%?aﬁ?g ‘CEPSHE T 12488 says:

Nucl ear exgtraaeigatasagiRpatL tOhigs0ha ahadderecCal 4B,
"P-1abel ed oligo LXR response 9ch ema%it ( TCGAGT t&%@?ﬁé‘?ﬁ“%?ﬁ%ﬁ"

count er pafErITCEAGEACRAEPTACTAACIRES itndiagodyal dogctqraubataesk saighd d82461 g of
nucl ear protein for HEPES pH 7.9, 60nMKCL, 1 MM MC z, 1 nM DTT

gl ycerol PHTHhE Pr EEEHCE DT 2AbEARE? Gro9aagagntqageransre caBiastteehiGBogy, Cat .
No. SC-15 a Bi ot echnol ogy, Cat. No. SC- 774, Santa

O iz, cay 2o R A gt B R o3 Getare it ¢ aci d
(9-ci s RAYadaakycdrobr AdhcBodl Scrdft@ctiiclfase: At MdoYg e bi€dal D Hxampl e 15.
el ement corresponding to nucleotides 643 sequence ‘descri bed above using
site t coftichtarg actHacegtc tepeatidr ehenentcANCCTcdigt AGablabenakes t or

system s protocol. from RAW 264.7 cells by the nethod of ucleotides (5 ng)
correspon ﬂ?@afi?ctﬁﬁftaCttcc atatggagca tttttcagag ttttctaacc cagtcttatt 8820

ttteragtca
tgagagaaaa
atcattacta
cttcagatte
ctgctgaaaa
aagtaatgaa
ttcaaaaata
ttatggtttc
gcaactectt
tgtgaactat
gctagaaaca
attttttaca
caatcaagca
ctcaaaatac
ttaacaactg
ccagcacaat
actgaaagca

atcattgact

gtaaacattt
gaaaaatatg
actrcttecca
Caaattaatc
agaaaaaaat
ggcatatttce
cagaatttat
ctcattttac
actteggtto
tttgaagaaa
atctatagrt
ttttcctgtg
aaatttctgt
gtgttcaaaa
tgaatatgag
tcattgttaa
aatgcttegt

aaagccattt

gtaaaaatac
agagaactat
ctttttccaa
tttctatatt
gattgrttta
caataactag
agaataattt
taaaatcgta
ctctgatrte
acacgacatt
atacatcttc
taaacctaat
atattcectg
atttctgctt
aaatacagaa
aaaacaacca
gactattaaa

gctgtgttet

tgtttcacta
tgtttggyga
aatttgaata
ttttaaatct
gaagttaaag
tgatatggca
ctceteattt
ttctaactet
aaggccatat
ttaatacaga
attaatactg
tgtggtagaa
tggaatgtac
ttgecatcrtt
gaaaataata
aacctcacac
tgttgcacat

cttcttgtgag

5

atacttactg
agttcaagtg
ttaacgctaa
acagaatatt
tcaatattga
tcgttgcaat
aatatttttc
tcattatagt
tttaaaaaat
ttgaaaggac
tgttaccttt
atttttacca
ctatgtgagt
gggacacctc
agcccteotat
taccgtattt
cattcattca

ntgnatatat

ttaactgtct
atctttcaat
aggtgtaaga
atataaccca
ttttaaatat
ttacagtatc
aaaatcaaag
aaatctatga
caaaaggcac
ctottetgaa
taaaatagta
actctatact
ttcagaaatt
agaaaactta
acataaatgc
cattatctgt
ctgtatagta

caggtaaaat

8880

8940

2000

2060

9120

2180

9240

8300

9360

9420

$480

3540

9600

9660

9720

9780

2840

$300




CTCTCGA; SEQ ID NO 56) and its TCTCGA; SEQ ID NO 57) were O m nutes at
roomtenperature in 20mM 66. 61Lg/ m pol y(dl dC), and 10% LXRa and LXB(E( 2003
(Santa Cruz tiserumto RXR (Santa Cruz protein-DNA conpl exes were applied
to ~o a AWRAMIEEhat uri ng pol yacryl amide gel for 1.5 hours PONASEYMPEXes
wer e detected by autoradi ography of Results- Results: Transfection with the
i ndi vidual repo region corresponding to nucleotides 1-1643 (i.e., pAP 93
-93 t 150V in 0.5X TBE buffer. The protein e dried gel. er constructs

cont ai ni ngatttgcSiaal bagtciabgrg 1}atgtadfn2eJ080¢ - 9 8 0 E
C 2003 WO 00178971 PCT/ US00116591 1643, or 13%%%%2‘%%% %%égﬂaﬁ%ﬁd?”é each
produced t¥#RASERES B3t gtacAkbgaptaste thadHov ol Jaaa €ARSE rdehScREQOUGEE a 3
to 4-fold increase in luciferas reEorter activity in the presence of 20 (S
OH chol  or "2 K7 “ORF HT6F  ToRpAPBat A FRACECCR T GaprHitagal tsacttak ke afooshie

i ndi vi dual GRsidC u to 10-fold increase |uciferase
reporter activity i E%aﬁgg%%egg%ggg%% §EUSTRA “FRETCAYET (9°BFECAEFandR et i on

Wi th any ofadghect@nséddi6Sqptygest Ao < ipcrease in luciferase
activity in the presence ofgpoxygtggr ol Iigttatg%iéa(()é:{tg%elfg?‘g(fggaa %hlg(r;b%r
22(R) OH crsieyjaatdaaqegttyrei dadcagand (Oaapic8aRAkchngetheraguggasedovid h Et
control, indicating a sgnergi stic interaction. Each of the described
const r uct s> GEABHYEECr A1 EH LG ardaBF2adteteitatatad gt faapase capaiticvid 020

response tQ.the.d..0 ested, [ndicating that even the shorter 5
f1 anki ng s%c‘]:ugn?:etg %%Q%S 1:tcgi'i ﬁaea T ETs CrI P FdHalF cTEgaran 4ripacatriCe’? f or

ster i S.afﬁhahﬁﬁidyaiEﬁhaagiﬁﬂaigiééﬁhéé@a R T Y SE%TQQ§§J;a£§§115D { the
transcriptional regulatory sequences for sterols and retinoras are ocat ed

in the 5 44 anking region corresponding to nucl eotides 1394-1532,95425EQ I D
NGO 3. These results were confirmed by |uciferase assays using a reporter
construct containing the wild-type sequence corresponding to nucleotides 1
80-1643 of .SEQ D NGO 3 and a reporter 15 construct containing a nutated
sequence corresponding. to nucl eotides 1080- | 643 of SEQ 1D

<211> 2261

<212> PRT

<213> Homo sapiens

<400> 2

Met Ala Cys Trp Pro Gln Leu Arg Leu Leu Leu Trp Lys Asn Leu Thr

1 5 10 15

Phe Arg Arg Arg Gln Thr Cys Gln Leu Leu Leu Glu Val Ala Trp Pro

20 25 30

Leu Phe Ile Phe Leu Ile Leu Ile Ser Val Arg Leu Ser Tyr Pro Pro

35 40 45

Tyr Glu Gln His Glu Cys His Phe Pro Asn Lys Ala Met Pro Ser Ala

50 55 &0

b5}




NGO 3, wherein the sterol response el enent found at nucl eotides 1480-1500
was mutated as described above. Transfection with the wld-type sefi@dicd003
produced a transcritional response, as neasured by an increase in

| uci f er asevenod7897Ly, in the pr sence of either 20 (S) OH cheCT/US009685is RA
al one and produced a synergistic response in the pr sence of both |igands
together. In 20 contrast, transfection with the nutated sequence did no
produce a transcriptional response in the presence of 20 (S) OHchoi or 22
(R) OHchol. Trans ction of the nutated sequence preserved a reduced
response t@lygTHi-‘ &.EBAPIQOFI‘QQ%EL rtg.naGﬂy tIQe5I]feOl':§js iA@ﬁrﬂaasﬁs& IB‘SL rggdscr i ptional
activity, rather than the 8 to 10-fold increase observed with the

wi | d-type sequence. Transfeobion of the nutated sequence al @ abol i shed
the synergistic transcriptional response seen in the presence of 20 (S) 25
OHcho] and 9-cis RA together. These results were her confirned by

gel -shift assays .usi t he sterol.consensus sequence. (nucl eoti des

1480- 1510)9Yasngx? tAsrgnﬁfq(atpé%e%BuPﬁtoe?b‘érc‘ll.“ JL{l]’]‘r‘f‘ePﬁcéle-l’é hYart “"‘g‘]a%}éf?“s howed t hat
whi I e nucl ear binding preteins isol ed frgm RAW264.7 cel s bound to the
sterol consensus sequence, nuclear proteins did not bin to the nutated
sequence. Furthernore, incubation of nuclear proteins with the wild-type
sterol onsensus sequence in the presence of 30 LXR antiserumresulted in

t he fornmatPEn2et WEpessAitt V8l ddaphexdsu(Fhee Semask Fddy 2yg areilsuDNA

conpl exes), identify'&p t he sequence as a sterol response el enent that

bi nds nucl ear receptor LXR In contﬁﬁgt, i ncubation dt° nucl ear proteins
with the wild-type sterol response elenent in the presence of RXR
antiserumdid not result in the formation of supershifted conpl exes, -94 1
8 DEC 2003Lad0Led h7393dr BUT/UySQEp1 658 ke nekitc afd ngp izt ARXBydaas not bind to
this sequence. These results show that the mutati on which destroys nucl ear
protein binding tid>t he consensus 38Quence al so abolZSshes t he
transcriptional response to LXR |ligands and di m ni shes the response to R
XR l'igands. Furthernore, the nuclear binding studies perfornmed in the
presence Ofed XB; Ofn-RXR @ik icagr i epnfriytngd thats.t herconsepsyg,.sequence
found at nucl eoti des 1480-1510 is an LXR response el enent. This el enent

al so nedi atesaopartial response to 9-cis RA. Akb of the references cited
herein, including patents and publications, are hereby  incorporated in
their entireties by reference. Wiile the invention has been described with
an iu emphasi s_upan preferred aspects,of the inyentio it _w.ll be readily
appar ent tgﬂt %Sggﬂ)oef E%‘? ia;lapfs }gss ??Tsrihﬁ lilﬁegﬁéﬂafhae géaur iL‘Ya’t';%éﬁs of the
preferred egpodi nents can bgpsused and that htgis intended tRat the

i nvention can be practiced otherwise than is specifically described herein.
Accordingly, the present invention includes all nodifications enconpassed

within the spirit and scope of the invention as defined by the follow ng
clains. 1 és ZWSLEU Pro Lys Ser Thr Val Asp Lys Met Leu Arg Ala Asp

165 170 175

Val Ile Leu His Lys Val Phe Leu Gln Gly Tyr Gln Leu His Leu Thr

180 185 190

Ser Leu Cys Asn Gly Ser Lys Ser Glu Glu Met Ile Gln Leu Gly Asp

195 200 205

Gln Glu Val Ser Glu Leu Cys Gly Leu Pro Lys Glu Lys Leu Ala Ala

1




What we claimis: 1. An isolated pol ypeptide conprising SEQID NGO 2. 2. An
i sol ated pol ypeptide conprising an am no acid sequence that has at gt 2003
98% i dentity with the ami no acid sequence of SEQID NO 2. 3. An'isolated

pol ynucl eso oigrssml ected fromthe group consisting of a polBecuusmeasssde
encodi ng the polypeptide of claim1l, a polynucleotide conprising SEQ ID
NGO 1, a polynucl eotide conprising nucleotides 291-7074 of SEQID NO 1,
and a pol ynucl eoti de encodi ng the pol ypeptide of claim2. 4. An isol ated
pol ynucl eoti dg,gonprising a nugjeotide sequence, hat is conplenentary to

t he pol ynucl eoti de of claim 3. § An isol ated p3 ynucl eoti de conprising a
nucl eoti de sequence that has at |east 90% identity with the pol ynucl eoti de
conprising SEQID NGO 1. 6. An isolated polynucle otide conprising a

nucl eot i dersefledes YHalehadggater homstet 3o foenkut yyaWeid rhibeenol ynucl eoti de
conprising. SEQID NO 1. 7. _An isol ated pol ynucl eotide conprising a

nucl eoti de“Sequence that i<3*°conplenentary &% the pol ynucl ecuicde of claim
5. 8. A conposition conprising the polynucleotide of claim3 and a

suitable carrier. 9. A conposition conprising the polynucleotide of claim4
and a suikdplrer QRLr AR sed Gnr AGOBROSHhE 197 €OMLL $4100, 4. g: PR ynucl eoti de of
claim5 and a suitable carrier. 11. A reconbinant vector conprising the
pol ynucl eotide of clainm8 -96 1 8 DEC 2303 12. A reconbkpéint vector
conprising the polynucleotide of claim4. 13. A reconbi nant vector
conprising the pol ynucl eotide of claim5. 14. The reconbi nant vector of
claim11, r i terol 0 ous ronot er pol ynucl eoti de. 15.
The reconb%‘llr%a%{;'lev &ctor L% rl?afﬁﬁsl {7 t ‘rllpslian‘él“ac}hl‘étlél‘ol ogous
pronot er pol ynucl eotidgde. 16. The recggpl nant vect or of,claim13, further
conprising a heterol ogous pronoter polynucl eoti de. 17 The reconbi nant
vector of claim 14, wherein said heterologous pronoter is a

cytonegaIOV|rus pronot er.
he Ser Met Arg Ser Trp Ser Asp Met Arg Gln Glu Val Met Phe Leu

275 280 285

Thr Asn Val Asn Ser Ser Ser Ser Ser Thr Gln Ile Tyr Gln Ala Val

290 295 300

Ser Arg Ile Val Cys Gly His Pro Glu Gly Gly Gly Leu Lys Ile Lys

30S 310 31s 320

Ser Leu Asn Trp Tyr Glu Asp Asn Asn Tyr Lys Ala Leu Phe Gly Gly

3az2s 330 335

Asn Gly Thr Glu Glu Asp Ala Glu Thr Phe Tyr Asp Asn Ser Thr Thr

340 345 350

Pro Tyr Cys Asn Asp Leu Met Lys Asn Leu Glu Ser Ser Pro Leu Ser

355 360 365




18. The reconbi nant vector of claim 17, wherein said vector is pCEPhABC 1.
19. A conposition conprising the reconbinant vector of claim 11. 201 88EC 2003
conposition conprising the reconbi nant vector of claim13. 21. A

conposi ti omoowTsri si ng t he reconbi nant vector of claim 14. PEPUSH/HSYt cel |
conprising the reconbi nant vector of claim111l. 23. A host cell conprising
the reconbi nant vector of claim13. 24. A host cell conprising the

reconbi nant vector of claim14. 25. A nethod for producing an ABC 1 protein
in a manmal i an host cell conprising the steps of: -97 1 8 DEC 2003 (a)
transfecti ngs tihe TRNYEY 98 AQStecell Mit &@L@S%@Eﬂa%seﬁér gssion vector
conprising a pol ynucl eoti de encoding ABCL in an anount “sufficient to
produce a deteéfable |evel of ABC 1 protein; angoe(b) purifying the produced
ABClI protein. 26. The nethod of claim25, wherein the reconbi nant
expression vector conprises the polynucleotide of claim3. 27. The use of
a reconbin ssjon.vector. c rising a polynucl eotide encoding ABC]
in an am)uﬁ?l[ gﬁ?ﬁ% g'lfﬁ q{’ge%fpéleassggé’ﬁglsghvf‘ﬁé"e(’feﬂas Gof V2l Mgmmal i an

subj ect foseghe preparati omgef a medi canent j{or expressing ARGL in the
cells of said subject. 28. The use of claim 27, wherein the reconbi nant
expression vector conprises the polynucleotide of claim3. 29. The use of
a reconbi nant expression vector conprising a polynucleotide encodi ng ABCL
in an amoult® SOF fiRGi &t OL® Gechla¥el PBROIiSsher dleuetiu axy freommphe cel I's of a
manmal i an subj ect for the preparation of a nmedicanent for increasing

chol esterol efflux fromsaid cells. 30. *fffe use of claim*8, wherein the
reconbi nant expression vector conprises the polynucleotide of claim3. 31.
The use of claim?29, wherein the reconbi nant expression vector is a viral
del ivery vebt 6iu 132 séhereisesoflecirap mMx3lphewher @ixn Adresyd Icah 4@l i very vector
is an adenoviral vector. 33. The use of claim 31, wherein the viral vector
is alentiviral vect®® 425 430

Met Asp Leu Val Arg Met Leu Leu Asp Ser Arg Asp Asn Asp His Phe

435 440 445

Trp Glu Gln Gln Leu Asp Gly Leu Asp Trp Thr Ala Gln Asp Ile Vval

450 455 460

Ala Phe Leu Ala Lys His Pro Glu Asp Val Gln Ser Ser Asn Gly Ser

465 470 475 480

Val Tyr Thr Trp Arg Glu Ala Phe Asn Glu Thr Asn Gln Ala Ile Arg

485 490 4395

Thr Ile Ser Arg Phe Met Glu Cys Val Asn Leu Asn Lys Leu Glu Pro

s00 530S 510

Ile Ala Thr Glu Val Trp Leu Ile Asn Lys Ser Met Glu Leu Leu Asp

/




34. The use of claim?29, wherein the reconbi nant expression vector is a
non-viral delivery vector. 98 1 8 DEC 2003 35. The use of a polynu&&ﬂﬂﬁw@
encodi ng ABCL in an anount sufficient to increase cholesterol efflux from
t he cel | swafoczzsemmal i an subj ect for the preparation of a roydsMameswt for

i ncreasing cholesterol efflux fromsaid cells via a non-viral delivery
system 36. The use of claim 35, wherein the pol ynucl eotide encodi ng ABCl
conprises the polynucl eotide of claim3. 37. The use of claim 35, wherein
the non-viral deljwery systemis E15%I ected fromthe group consisting of
DNA- | i gand conpl exes, adenovi rus-17 gand- DNA conpf#Xes, adeno-associ at ed
virus-1ligand- DNA conpl exes, direct injection of DNA CaPO4, precipitation,
gene gun techni ques, el ectroporation, |iposonmes, and |ipofection. 38. An

i sol ated @t iAsediys Rae trpndta specilki cal bye tta-tdlg isolatedo @ql ypepti de of
claim1 or claim?2. 39. The anti body of claim 38 wherein the antibody is a
nmonocl onal  arifi body. 40. The®ahti body of cl ai¥h°38 wherein the antibody is
a polyclonal antibody. 41. The anti body of claim 38 wherein the antibody,
upon binding to an ABC | polypeptide, inhibits the chol esterol transport
activity eér tthe ARClLeu RObLYREPLL FE; i it [._Screening a
conpound to determ ne whet her theal?%ﬁpgﬁ%é&%ggﬁlgg%geg%EPfﬁﬁependent

chol ester®ts ef fl ux conpris$smg an inactivakeng anti-ABC | adigi body in an
anount sufficient for at |east one assay and instructions for use. 43. A
kit suitable for screening a conpound to determ ne whether the conpound
nodul at es -dependent cholesterol. efflux conprising an -99 1 8 DEC 2003
ant i senseA%ggf%o‘fiaﬁggglﬁc rgoﬁrdés? h‘yﬁnuﬁnb‘%l“s%lﬁlf’i Bi%eAtP RSP M | east one
assay and instructionsgkor use. 44. Thg, kit of clai m4§_’¥\her ein the

anti sense ABCl ol igonucl eotide conprises SEQ ID NO 53

Gly Pro Arg Ala Asp Pro Phe Glu Asp Met Arg Tyr val Trp Gly Gly

580 585 590

Phe Ala Tyr Leu Gln Asp Val Val Glu Gln Ala Ile Ile Arg Val Leu

555 600 605

Thr Gly Thr Glu Lys Lys Thr Gly Val Tyr Met Gln Gln Met Pro TYr

610 615 620

Pro Cys Tyr Val Asp Asp Ile Phe Leu Arg Val Met Ser Arg Ser Met

625 630 635 640

Pro Leu Phe Met Thr Leu Ala Trp Ile Tyr Ser Vval Ala Val Ile Ile

645 650 655

Lys Gly Ile Val Tyr Glu Lys Glu Ala Arg Leu Lys Glu Thr Met Arg

660 665 670

i




- 100 1 6 0 EC 2003 WD 40/ 78971 SEQUENCE LI STI NG <110> Lawn, Richard M
Wade, David Garvin, M chael <120> Conpositions and Methods for | nctB888C A3
Chol esterol Efflux and Rai sing HDL using ATP Bi nding Cassette Transporter
Prot ei n ABEQ 0&TI80399, 395- B <140> <141> <150>US 60/ 140, 264 <PSTAISIHE595- 18
<150>US 60/ 153, 872 <151>1999-08-14 <150>US 60/ 166, 573 <151>1999-11-19
<160>57 <170> Patentln Ver. 2.0 PCT/USOO 16591 1 8 0 E C 2003 WD 00/ 78971
<210> 1 <211> 10442 <212> DNA <213> Honp sapi ens PCT1US00/ 16591 <400> 1
ggccgggacc cgcagagccg agccgaccct tctctcccgg getgecggcag ggcagggcegg 60

ggagct ccge Tyr dtecamicageagep Pnt sér qagoaagsid rhecdLChigtbnt thit goecg 120
gttctgtttt ctccccttct ccggaaggct tgtcaagggg taggagaaag agacgcaaac 180

acaaaagt gg aaaacaytt a at gaccagcc &€eggcgtcc ctgct gsgmg ctctggceccge 240

Ser Leu Ile Pro Leu Leu Val Ser Ala Gly Leu Leu Val Val Ile Leu

690 655 700

Lys Leu Gly Asn Leu Leu Pro Tyr Ser Asp Pro Ser Val Val Phe Val

705 710 715 720

Phe Leu Ser Val Phe Ala val Val Thr Ile Leu Gln Cys Phe Leu Ile

725 730 7135

Ser Thr Leu Phe Ser Arg Ala Asn Leu Ala Ala Ala Cys Gly Gly Ile

740 745 750

Ile Tyr Phe Thr Leu Tyr Leu Pro Tyr Val Leu Cys Val Ala Trp Gln

755 760 765

Asp Tyr Val Gly Phe Thr Leu Lys Ile Phe RAla Ser Leu Leu Ser Pro

770 775 780

Val Ala Phe Gly Phe Gly Cys Glu Tyr Phe Ala Leu Phe Glu Glu Gln

785 790 785 800

Gly Ile Gly Val Gln Trp Asp Asn Leu Phe Glu Ser Pro val Glu Glu

8a5 B10 B1S

Asp Gly Phe Asn Leu Thr Thr Ser Ile Ser Met Met Leu Phe Asp Thr

13



tgccttccag ggctcccgag
ggcct cagct gaggttgctg
agctgttact ggaagtggcc
t gagct acccwWBGEHE gaa
caggaacact tccttgggtt
acccgact cc tggggaggct cccggagttg
gcctgttctc agatgctcgg aggettcttt
acat gcgcaa agttctgagazacattacagc
ttcaagattt cctggtggac aat gaaacct
t cccaaagt ¢ tactgtggac aagatgctga gggct gat gt
t gcaaggcta ccagttacat ttgacaagtc tgtgcaatgg
ttcaacttgg pt%ﬁa Tadgad gt '?"tlct"'@ég%’rt 8’5@5‘@@0‘3@
cagcagagcg agtact zggt tccaacatgg aggtcctgaa
actctacatc tcccttcccg aycaaggagc tggct gaagc
gt cttgggac tctggcccag gagctgttca gcat gagaag
aggtgatgtt tctgaccaat gtgaacagct ccagctcctc

t gt ct cgt at gt BirgEygdleabtc dgadyogigygeg ok
ggt at gagga caacaact ac aaagccctct ttggaggcaa

ccacacgctg
ct gt ggaaga
t gt cct gt at
caacat gaat
caggggatta

ggcgt gct gg
acctcacttt
ttatcttcct
gccattttcc
t ct gt aat gc
tt ggaaact t
t at acagcca
agat gaagaa
tctctgggtt

ct gagggaac
cagaagaaga
gatcctgatc
aaat aaagcc
caacaaccce
t aacaaat cc attgtggctc
gaaagacacc agcat gaagg
at ccagct caggaat t gaage
cctatat cac aacctctctc
cattctccac aaggtatttt
at caaaat ca gaagagat ga
FechbaygagPreahot Gdet g
gccaat cctg agaacact aa
cacaaad&ica ttgctgcata
ct ggagt gac at gcgacagg
cacccaaatc taccaggctg
gaagad ecaadykCi&t eaact
t ggcact gag gaagat gct g

atggcttgtt
caaacat gtc
tctgttcggce

tgtttccgtt

300

366 DEC 2009
420 .

at gc PETAYVAEH!

540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320

aaaccttcta tga%ﬁhctct acaact cct®°®act gcaat ga ttt @&k gaag aatttggagt 1380 1 8
DEC 2003 WO 00/ 78971 PCT/ USOQO 16591 ctagtcctct ttcccgcatt atctggaaag
ctctgaagcc gctgctcgtt gggaagatcc 1440 tgtatacacc tgacactcca gccacaaggc
aggt cat ggc Trgag@! geac1aagacett Gepleoll L, AQQAAGLIRG, LOL ALl cLal 9at ct ggaag
gcat gt ggga ggaact cagc cccaagatct 1560 ggaccttcat ggagaacagc caagaaat gg
accttgtccgBgatgctgttg gacageaggg 1620 acaatgyacca cttttgggaasgagcagttgg
atggcttaga ttggacagcc caagacatcg 1680 tggcgttttt ggccaagcac ccagaggatg
tccagtccag taatggttct gtgtacacct 1740 ggagagaagc tttcaacgag actaaccagg
caat ccggac tatc tcat 0 t caacct gaacaagct a gaacccat ag
caacagaagtL%?ﬁ%%tg%?%egaggégg%g%s%%%Othég%é%Pd?? gﬁ%f@é JgtFEagt t ct ggg
ctggtattgt gttcactgga atésctccag 1920 ggagcattga gctgccggat catgtcaagt
acaagat ccg aatggacatt gacaatgtgg 1980 agaggacaaa taaaat caag gatgggtact
gggaccctgg tcctcgagct gacccctttg 2040 aggacatgcg gtacgtctgg gggggcttcg

cctactt gca L%gath%t gg{ %egaﬁ%ag(lgncahgnzlj._eouo\fal Lys Val Tyr Arg Asp Gly Met

800

905 910

Lys Vval Ala Val Asp Gly Leu Ala Leu Asn Phe Tyr Glu Gly Gln Ile

915 s20 925

Thr Ser Phe Leu Gly His Asn Gly Ala Gly Lys Thr Thr Thr Met Ser

930 93§ 940

Ile Leu Thr Gly Leu Phe Pro Pro Thr Ser Gly Thr Ala Tyr Ile Leu

345 950 955 260

Gly Lys Asp Ile Arg Ser Glu Met Ser Thr Ile Arg Gln Asn Leu Gly

965 970 975

1Y



t cat cagggt gctgacgggc accgagaaga aaactggtgt ctatatgcaa cagatgccct 2160
atccctgtta cgttgatgac atctttctgc gggtgatgag ccggtcaatg cccctcttca 2440DEC 2003
t gacgctggc ctggatttac tcagtggctg tgatcatcaa gggcatcgtg tat ?@ géio
aggcacggcvy ¢Hdgacc at gcggat ca tgggcct gga caacagcata ctct 15%0
gctggttcat tagtagcctc attcctcttc ttgtgagcgc tggcctgcta gtggtcatcc 2400
t gaagttagg aaacctgctg ccctacagtg atcccagcgt ggtgtttgtc ttcctgtccg 2460
tgtttgctgt ggtgacaatc ctgcagtgct tcctgattag cacactcttc tccagagcca 2520
acctggcagc agcctgtggg ggcatcatct acttcacgct gtacctgccc tacgtcctgt 2580
gt gt ggcat g Vgt dygakicaclytigggadt cal qaat aaagad Met tCACag Gt GGt gict ¢ 2640
ctgtggcttt tgggtttggc tgtgagtact ttgccctttt tgaggagcag ggcattggag 2700
t gcagt ggga caacct gt t #8Qagagt cct g t oggzéfgaaga t ggctt caavoct caccactt 2760
cgatctccat gatgctgttt gacaccttcc tttatggggt gatgacctgg tacattgagg 2820
ctgtctttcc aggccagtac ggaattccca ggccctggta ttttccttgc accaagtcct 2880
actggtttggucgagg gbndat g a C tttcaaccag aagagaat gt 2940
cagaaatctg cat gg?ggag gagcﬁgcggg g%tgt aa%c Lﬁﬁgs%étéfuccyit Ea¥ftacc 3000
t ggt aaaagt ctaccgegat gggat gaagg ieggct gt cga tggcctggf a ctgaattttt 3060 3 1
8 0 E C 2003 WD 00/ 78971 PCTJUS00116591 at gagggcca gat cacctcc ttcctgggcc
acaat ggagc ggggaagacg accaccatgt 3120 caacgctgac cgggttgttc cccccgacct
cgggcaccgc, gt acat cct a aca 3180 ttcgctctga gatgagcacc atccggcaga
acct gggggt L}gst %? accc’géla'geggg‘é%gg’t 0T 32a0=vut tn Veh &Ry TR §ER tS§r cSegaagaacaca
tctggttcta tgeeggcttg aaagggchgfs 3300 ctgagaagcg cgtgaaggcg gagat ggage
agat ggccct ggatgttggt ttgccatcaa 3360 (gcaagctgaa aagcaaaaca agccagct gt
caggt ggaat gcagagaaag ctatctgtgg 3420 ccttggcctt tgtcggggga tctaaggttg
tcattctgga tgaacccaca gctggtgtgg 3480 acccttactc ccgcagggga at atgggagc
t gct gct gaa it &6CdacadeghrT Jeacesr I5ud-eutext Gty Gl Neacabaeecaclyat ggat ggag
cggacgt cct, gggggacagg attgggatca 3600 tctcccaggg gaagctgtgce tgtgtgggcet
cctccctgtt tctgaagaac cagctgggaa 3660 cagd?i"acta cct gacct t ¥4§t caagaaag
atgtggaatc ctccctcagt tcctgcagaa 3720 acagtagtag cactgtgtca tacctgaaaa
aggaggacag tgtttctcag agcagttctg 3780 atgctggcct gggcagcgac cat gagagtg
acacgct gacteateyatdt Ela stgctlat e 838UGly cxlgased cat waggaageatiegt gt ct gaag
cccggcet ggt ggaagacat a gg catgagc 3900 tgacctatgt gctgccatat gaagctgcta
aagat ggagc ctttgtggaa ttcatg 3960 1050 1055

Asp Glu Pro Thr Ala Gly Val Asp Pro Tyr Ser Arg Arg Gly Ile Trp

1060 1065 1070

Glu Leu Leu Leu Lys Tyr Arg Gln Gly Arg Thr Ile Ile Leu Ser Thr

1075 1080 1085

His His Met Asp Glu Ala Asp Val Leu Gly Asp Arg Ile Ala Ile Ile

1090 1085 1100

Ser His Gly Lys Leu Cys Cys Val Gly Ser Ser Leu Phe Leu Lys Asn

1105 1110 1115 1120

Gln Leu Gly Thr Gly Tyr Tyr Leu Thr Leu Val Lys Lys Asp Val Glu

39




agat t gat ga
t ggaagaaat
gtaccttgcc

ccggctctca
attcct caag
agcaagacga

cgtt cact gva@pamseEt gct

agacagactt
ttacacagca
ggaaaggact
t cagcct gat
acaacgaaca
tcttaaacgc
t cccagacac

gctcagtggg
acagtttgtg
ttttgctcag
cgt gccaccc
gtacacattt
cct caccaaa
gccct gccag

gacct gggca
gt ggccgaag
aacaggcggg
gct gat ccaa
at ggat ggca
gccctttt gt
attgtcttgc
thLggcaagt
gt cagcaat g
gaccct ggct

gcaggggagg

tttctagtta
agagt ggggt
ccttcgggga
atgattctga
aagggt cct a
ggaagagact
cagctgtgtt
accccagg;&
at gct cctga
t cgggacccg
aagagt ggac

t ggcat ct ca
ggat gct gag
caagcagagc
cat agaccca
ccaggt gaaa
gctaattgcc
tgtctgcatt
ggaactt cag

ggacacggga acce

ct gt at ggaa
cact gcccca

gagacgaccc
acct cagatg
tgtcttcgece

ggct ggaaac
agacggagt c
gccctt gt gt
ccct ggat gt
t ggaac
ggaaacccaa
gttccccaga

4020
AD8QEC 7002
4140
gaatRETARY 169900

4260
4320
4380
4440
4500
4560
4620

ccat cat ggaSTcter tlceatrradeyglyaatty ggaaaat s0a sgaate CtdiCoe£atggat,gcc 4680
agt gt agcag cgacaaaat c aagaagatgc tgcctgtgtg tcccccaggg gcaggggggc 4740
tgcctcctcce acaaagaab%imcaaaacactg cagdtiat cct tcaggacctipcaggaagaa 4800 1
80OEC2003 WD 00! 78971 PCT/ U SO0l 16591 acatttcgga ttatctggtg aagacgtatg

t gcagat cat agccaaaagc ttaaagaaca 4860 agatctgggt gaatgagttt aggtattgcg
gettttcecctLggoigictagispaaiAckeans 492Q cant teLhes pﬁggéﬁ»ai‘gé‘%lgt taatgatg
ccat caaaca aat gaagaaa cacctaaagc 4980 tggccaagga cagttctgca gatcgatttc
t caacagctt gggaagabtt atgacaggaci1b9d0 tggacaccagiiwaat aat gtc aaggt gt ggt
t caat aacaa gggctggcat gcaatcagct 5100 ctttcctgaa tgtcatcaac aatgccattc
tccgggccaa cctgcaaaag ggagagaacc 5160 ctagccatta tggaattact gctttcaatc
atcccctga : C t 22 cagaggt ggc tctgatgacc acatcagtgg
at gtccttg?s%rféggﬁgtggctgugtgggtq%?tﬁé g%ghrclg%t 8?%%?{ SEQt%‘@cgb"céeﬁgctttgtcg
tattcctgat ceaggagcgg gtcagcagag 5340 caaaacgggd gcagttcatc agtggagtga
agcctgtcat ctactggctc tctaattttg 5400 tctgggatat gtgcaattac gttgtccctg
ccacactggt cattatcatc ttcatctgct 5460 tccagcagaa gtcctatgtg tcctccacca
atctgcctgtmgc%a ccctt ctactttgpc 5520 tgtatgggtg gtcaatcaca cctctcatgt
acccagcct ¢ Ct ?gfg?ﬁﬁgaaﬁﬁﬁéﬁcéﬁ 858G 1L dackigc bth VRYtGYt At élaccat ggt ga
acctcttcat;fgggcattaat ggcagegtgg 5640 ccaggrttgt gctggagctg tt caccgaca
at aagctgaa taatatcaat gatatcctga 5700 agtccgtgtt cttgatctf‘°%cacattttt
gcct gggacg agggctcatc gacatggtga 5760 aaaaccaggc aat ggctgat gccctggaaa

ggtttgggga gaatcgcttt gtgtcaccat 5820
Gly His Glu Leu Thr Tyr Val Leu Pro Tyr Glu Ala Ala Lys Glu Gly

1205 1210 1215

Ala Phe Val Glu Leu Phe His Glu Ile Asp Asp Arg Leu Ser Asp Leu

1220 1225 i230

Gly Ile Ser Ser Tyr Gly lle Ser Glu Thr Thr Leu Glu Glu Ile Phe

1235 1240 1245

Leu Lys Val Ala Glu Glu Ser Gly Val Asp Ala Glu Thr Ser Asp Gly

1250 1255 1260

Thr Leu Pro Ala Arg Arg Asn Arg Arg Ala Phe Gly Asp Lys Gln Ser

1265

1270

12795

%

1280



D e ——
tatcttggga cttggtggga cgaaacctct tcgccatggc cgtggaaggg gtggtgttct 5 88
tcctcattac tgttctgatc cagtacagat tcttcatcag gcccagacct gtaaatgcaa 594 DEC 2003
agctatctcc tctgaatgat gaagat gaag atgtgaggcg ggaaagacag agaattcttg 6000
at ggt ggaggWédWGaHt gac at ctt agaaa tcaaggagtt gacgaagat a t at af&3A§Ha0/668D
agcggaagcc tgctgttgac aggatttgcg tgggcattcc tcctggtgag tgctttggge 6120
tcct gggagt taatggggct ggaaaatcat caactttcaa gatgttaaca ggagatacca 6180
ctgttaccag aggagatgct ttccttaaca aaaatagtat cttatcaaac atccatgaag 6240
t acat cagaa cat gggctac tgccctcagt ttgatgccat cacagagctg ttgactggga 6300
gagaacacgt ggagéd ekhtrgCcerd trht g agaaagaa_ gttggcaagg 6360
ttggt gagt g ggcgattcgg aaact ggg%utggggg%&gg %gaggs gpggap‘ af Yt 65t a 6420
actat agt gg aggcaacaaa cgesmgctct ctacagceab ggctttgatc ggegggcctc 6480 S 1
8 DEC 2003 WD 00/ 78971 PCT/ USOQO 16591 ctgtggtgtt tctggatgaa cccaccacag
gcat ggat cc caaagcccgg cggttcttgt 6540 ggaattgtgc cctaagtgtt gtcaaggagg
ggagat cagt tgcttaca tctcatagta 6600 tggaagaatg tgaagctctt tgcactagga
t ggcaat cat JIgsgt g%a a%gprgg%f‘i Eagd’t’ge%‘e’o?h@%é?tlg'@ca@ {59 (Bagkett Asp aaaaaat a
ggtttggaga tggttatacmedtagttgtac 672Q,,gaatagcagg gtccaacccg gacctgaagc
ctgtccagga tttctttgga cttgcatttc 678 ct ggaagt gt tct]é*éﬁagag aaacaccgga
acatgctaca ataccagctt ccatcttcat 6840 tatcttctct ggccaggata ttcagcatcc
t ct cccagag caaaaagcga ctccacatag 6900 aagactactc tgtttctcag acaacacttg
accaagt at t Tt yFabty tSegcBaafiadel 696061 ngaptigat pa rgAGIACE TndcBAagacct ct
cattacacaa aaaccggaca gtagtggacg 7020 ttgcagttct cacatctttt ctacaggatg
agaaagt gaa agaaagctat gtatgaagaa 7080 tcctgttcat d8ggggt ggc t gaaagt aaa
gaggaactag actttccttt gcaccatgtg 7140 aagtgttgtg gagaaaagag ccagaagttg
at gt gggaag aagtaaactg gatactgtac 7200 tgatactatt caatgcaatg caattcaatg
caat gaaaac Faaaatlt stafleh acagyaycas £2Q0Le0Lee Gl Gl AELALAILLC, L) Ot at ggct
ctcaagtgaa agacttgaat ttagtttttt 7320 acctatacct atgtgaaact ctattatgga
acccaat gga catit®gggtt tgaactcadas7380 ctattttiido ttttttgttc ctgtgtattc
tcattggggt tgcaacaata attcatcaag 7440 taatcatggc cagcgattat tgatcaaaat
caaaaggt aa tgcacatcct cattcactaa 7500 gccatgccat gcccaggata ctggtttccc
ggt gacacat wgeadit, 06k gd@ne g 0, ..gccagagt t agtgccaa_gtttttcaga
aagtt t gaag Lgaccgt 99t g tg‘“?téaﬁgi? ge %gor‘euagtg‘%tg 80’5‘3 Iém’%fgg"f‘gcct*’c‘it“%ctcagagtc
tat caacatt 1gaat atcagt ttacagsmtg 7680 1355 1360

Ala Leu Val Phe Ser Leu Ille Val Pro Pro Phe Gly Lys Tyr Pro Ser

1365 1370 1375

Leu Glu Leu Gln Pro Trp Met Tyr Asn Glu Gln Tyr Thr Phe Val Ser

1380 1385 13s0

Asn Asp Ala Pro Glu Asp Thr Gly Thr Leu Glu Leu Leu Asn Ala Leu

1385 1400 1405

Thr Lys Asp Pro Gly Phe Gly Thr Arg Cys Met Glu Gly Asn Pro Ile

1410 1415 1420

Pro Asp Thr Pro Cys Gln Ala Gly Glu Glu Glu Trp Thr Thr Ala Preo

'#



gtcccatgcg tggctaacat cctgctttga ttccctctga taagcectgttc tggtggcagt 7740
aacat gcaac aaaaatgtgg gtgtctctag gcacgggaaa cttggttcca ttgttatatt 3%[; 2003
gtcctatgct tcgagccatg ggtctacagg gtcatcctta tgagactctt aaatatactt 60
agat cct ggiyFadaggcaaa gaatcaacag ccaaactgct ggggctgcaa gct gatgesw 65320
ccagggcat g ggattaaaga gattgtgcgt tcaaacctag ggaagcctgt gcccatttgt 7980
cctgactgtc tgctaacatg gtacactgca tctcaagatg tttatctgac acaagtgtat 8040
tatttctggc tttttgaatt aatctagaaa atgaaaagat ggagttgtat tttgacaaaa 8100
atgtttgtac tttttaatgt tatttggaat tttaagttct atcagtgact tctgaatcct 8160
t agaat ggcc%?Ct tt gt aga accctigPggt at agaggagtl4as ggccactg ccccambatt 8220 1 B
DEC 2003 WD 00178971 PCT/ USO0/ 16591 tttattttct tatgtaagtt tgcatatcag
tcatgactag tgcctagaaa gcaatgtgat 8280 ggtcaggatc tcatgacatt atatttgagt
ttctttcagaydical a 24% clcagttcat caatcaaata ttttttgagt
gtatgctgta gct g%ggggu{ g%?’%&% %‘b hec%fna 3%&3‘6 4L Fagdat d'ett aagt ct ca
gtacacttcc tgtgccatgt taigcagctc 8460 agdQgtttac aaatat;gggt tgtcttgtgg
ttgt aggagc ccactgtaac aatattgggc 8520 agcctttttt tttttttttt aattgcaaca
at gcaaaagc caagaaagta taagggtcac 8580 aagtttaaac aatgaattct tcaacaggga
aaacagct ag, ct { gaaaact t?ct aaaaa 8640 cacaacttgt gtttatggca tttagtacct
t caaat aat t- ggctt r§latfratHt %d@aciyé B¥DEYs cReEc 48X &8 4¥6t Hrrc Ayt dvBcaaattttt
catctcttca atcactagff,aagaaaaata 876Q ..t aaaaacaac aaat%cttcc at at ggagca
tttttcagag ttttctaacc cagtcttatt 88 tttctagtca gt AdBcat tt gt aaaaat ac
tgtttcacta atacttactg ttaactgtct 8880 tgagagaaaa gaaaaat atg agagaact at
tgtttgggga agttcaagtg atctttcaat 8940 atcattacta acttcttcca ctttttccaa
aat t t gaat d'tt hacderdée lage draaya 9000 1actlycapatet maamdd aad Grhttctatatt
ttttaaattt acagaatatt atataaccca 9060 ctgctgaaaa agaaaaaaat gattgtttta
gaagttaaag tcaatdtffga ttttaaatat ‘43420 aagtaatgaal4ffcatatttc caataactag
tgatatggca tcgttgcaat ttacagtatc 9180 ttcaaaaata cagaatttat agaataattt
ctcctcattt aatatttttc aaaatcaaag 9240 ttatggtttc ctcattttac taaaatcgta
ttctaattctadgCayd alagisnatmt allatge 9B0QeudnRakiL el Retd QIR G plctgatttc
aaggccat at tttaaaaaat caaaaggcac 9360 tgtgaactat tttgaagaaa acacgacatt
ttaat acaga tt@haggac ctcttctyeda 9420 gctagaaaea atctatagtt atacatcttc
attaatactg tgttaccttt taaaatagta 9480 attttttaca ttttcctgtg taaacctaat
tgtggtagaa atttttacca actctatact 9540 caatcaagca aaatttctgt atattccctg

tggaat gt acryet 8L 0%980t, L&AARALE 3890y, va1 cin 1le Ile ala Lys Ser

1505 151¢ 1515 1520

Leu Lys Asn Lys Ile Trp Val Asn Glu Phe Arg Tyr Gly Gly Phe Ser

1525 1530 1535

Leu Gly Val Ser Asn Thr Gln Ala Leu Pro Pro Ser Gln Glu Val Asn

1540 1545 1550

Asp Ala Ile Lys Gln Met Lys Lys His Leu Lys Leu Ala Lys Asp Ser

1555 1560 1565

Ser Ala Asp Arg Phe Leu Asn Ser Leu Gly Arg Phe Met Thr Gly Leu

1570 1575 1580

'S




Ctcaaaatac gtgttcaaaa atttctgctt ttgcatcttt gggacacctc agaaaactta 9?6}}0“[; 2003
ttaacaact g tgaat at gag aaat acagaa gaaaat aata agccctctat acataaatgc 9720
ccagcacaat tcattgttaa aaaacaacca aacctcacac tactgtattt cattatctgt 9780

act gaaagcawaajegestit gt gactattaaa tgttgcacat cattcattca ctgt ZCTGISA/OSHD

at cattgact aaagccattt gctgtgtttt cttcttgtgg ntgnatatat caggtaaaat 9900 1 8
DEC 2003 WD 00/ 78971 PCT/ USO0/ 16591 attttccaaa gagccatgtg tcatgtaata
ctgaaccctt tgatattgag acattaattt 9960 ggacccttgg tattatctac tagaataatg
taatactgna gaaatattgc tctaattctt 10020 tcaaaatggt gcatccccct taaaangttc
tatttccat a \aggal.t tact tat 8 ttafac. cctaagat gy, agctgttttt
gtgctctttg 2o cgf‘?g‘séc’%ﬁ’t E%t e ]1183(%48rp %‘é‘%&é&c‘%‘?’i Lﬁ%g"’?e*g???gli aat gggat ¢
tatttttgca iceggaat at c tgagaeid gc 10200 aaappkkagac aaaagtttgazgaacagattt
ctaagttaaa tcattttcat taaaaggaaa 10260 aaagaaaaaa aattttgtat gtcaataact
ttatatgaag tattaaaatg catatttcta 10320 tgttgtaata taatgagata caaaat aaag
ctgtgacagt tctgttaaaa aaaaaaaaaa 10380 aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa
aaaaaaaaaa Miabtaiina h B FaiHh A" (44Dl dsePEpAle 19 LEs Amsdla <212> PRT
<213> Honp sapi ens <4007, 2 Met Ala Cys }rs oPro G@n Leu é_rléglsLeu Leu Leu Trp
Lys Asn Leu Thr 1 5 10 15 Phe Arg Arg Arg G n Thr Cys nLeu Leu Leu Gu
Val Ala Trp Pro 20 25 30 Leu Phe Ile Phe Leu Ile Leu Ile Ser Val Arg Leu
Ser Tyr Pro Pro 35 40 45 Tyr Qu G@n Hs Qu Cys H's Phe Pro Asn Lys Al a
Met Pro SerhsAl belbGlis5.y8031ly Glu Asn Pro Ser His Tyr Gly Ile Thr Ala Phe

1620 1625 1630

Asn His Pro Leu Asn Leu Thr Lys Gln Gln Leu Ser Glu Val Ala Leu

1635 1640 1645

Met Thr Thr Ser Val Asp Val Leu Val Ser Ile Cys Val Ile Phe Ala

1650 16585 1660

Met Ser Phe Val Pro Ala Ser Phe Val Val Phe Leu Ile Gln Glu Arg

1665 ig70 1675 1680

Val Ser Lys Ala Lys His Leu Gln Phe Ile Ser Gly Val Lys Pro Val

1685 1630 16955

Ile Tyr Trp Leu Ser Asn Phe Val Trp Asp Met Cys Asn Tyr Val Val

1700 1705 1710

Pro Ala Thr Leu Val Ile Ile Ile Phe Ile Cys Phe Gln Gln Lys Ser

1715 1720 1725

Tyr Val Ser Ser Thr Asn Leu Pro Val Leu Rla Leu Leu Leu Leu Leu

19



10442 2

Il e

1 8 DEC 2003 WO 00/ 78971 PCT/USOCO 16591 Gy Thr Leu Pro Trp V. bE&@3

Ile Cys Asn Ala Asn Asn Pro
Ala Pro Ay Val vVal @y Asn

P, Asp Ala Arg Arg Leu 100
V\/E?(ﬁﬁggAsp Met Arg Lys Val 115

Ser Ser Ser Asn Leu Lys Leu 130
Phe Ser Gy Phe Leu Tyr His 145
Val Asp Lys Met Leu Arg Ala Asp
Adn @¥°Tyr An Leu H¥3%eu Thr
GQu u Met Ile An Leu Ay Asp
Leu Pro Lys Qu Lys Leu Ala Al a

Tyr Gly Trp Ser Ile Thr Pro Leu Met Tyr Pro Ala Ser Phe Val Phe

1745 1750

105
120
135
150
165
180
195

ql

110 Leu
125 Leu
140 A n
155 160
170 175
1857400
200 205
8 DEC

1755

65 70 75 80 Cys Phe Arg Tyr Pro
85 90 95 Phe Asn Lys Ser Ile Val Ala

Leu TyrecParsofhesosliys Asp
Arg Thr Leu dn Gn lle
Asp Phe Leu Val Asp Asn
Asn Leu Ser Leu Pro Lys
Val Ile Leu Hs Lys Val
Ser Leu Cys Asn Ay Ser
Gn Gu Val Ser Qu Leu
2003 WO 00/ 78971 210

1760

Lys Ile Pro Ser Thr Ala Tyr Val Val Leu Thr Ser Val Asn Leu Phe

1765

1770

1775

Ile Gly Ile Asn Gly Ser Val Ala Thr Phe Val Leu Glu Leu Phe Thr

1780

1785

1750

ASp Asn Lys Leu Asn Asn Ile Asn Asp Ile Leu Lys Ser Val Phe Leu

1785

1800

1805

Ile Phe Pro His Phe Cys Leu Gly Arg Gly Leu Ile Asp Met Val Lys

le1l0 1815

Asn Gln Ala Met Ala Asp Ala

1825 1830

Val Ser Pro Leu Ser Trp AsSp

1845

Ala Val Glu Gly Val Val Phe

1860

Arg Phe Phe Yle Arg Pro Arg Pro vVal Asn Ala

1875

1820

Leu Glu Arg Phe Gly Glu Asn Arg Phe

Leu Val Gly Arg

Phe Leu Ile Thr

1865

1880

1835

1850

lg8s

Y

1840

Asn Leu Phe Ala Met

1855

Val Leu Ile Gln Tyr

1870

Lys Leu Ser Pro Leu



220
Il e
Au

Tyr
Leu
Lys
Tyr
Au

PCT/ USOO 16591 Ala Gu Arg Val Leu Arg Ser Asn Met Asp Ile Leu Lys Pro
Leu 225 230 235 240 Arg Thr Leu Asn Ser Thr Ser Pro Phe Pro Sqr§ Bis2003
Leu Ala G u 245 250 255 Ala Thr Lys Thr Leu Leu H's Ser Leu Ay Thr Leu
A n Gwo bese260 265 270 Phe Ser Met Arg Ser Trp Ser AspPOEUSH1§59H n d u
Met Phe Leu 275 280 285 Thr Asn Val Asn Ser Ser Ser Ser Ser Thr An lle
A@n Ala Val 290 295 300 Ser Arg Ile vVal Cys Ay Hs Pro u Ay Ay dy
Lys Ile Lys 305 310 315 320 Ser Leu Asn Trp Tyr A u Asp Asn Asn Tyr

Ala Leu Phe Gy @y 325 330 335 Asn Gy Thr Au GQu Asp Ala Gu Thr Phe

Asp As ThiyT 50 Pro Tyr Asn Asp. Leu Met Lys Asn L
Sor SepAsI%(rag 2{} sggrp %g‘gp‘%ésv% gr? o O %c‘%?f? WO osTIeeRL

PCT/ US00/ 1659188 g Ile Ile Trpidgses Ala Leu Lys Bpp Leu Leu Val @y Lys Ile

Leu
Asn

370 375 380 Tyr Thr Pro Asp Thr Pro Ala Thr Arg A n Val Met Ala G u Val

Gly Gly Gly Gln Asn Asp Ile Leu Glu Ile Lys Glu Leu Thr Lys Ile

1505 1910 1915 1820

Tyr Arg Arg Lys Arg Lys Pro Ala Val Asp Arg Ile Cys Val Gly Ile

1925 1530 1835

Pro Pro Gly Glu Cys Phe Gly Leu Leu Gly val Asn Gly Ala Gly Lys

1840 1345 1950

Ser Ser Thr Phe Lys Met Leu Thr Gly Asp Thr Thr val Thr Arg Gly

1955 1960 1965

Asp Ala Phe Leu Asn Lys Asn Ser Ile Leu Ser Asn Ile His Glu Val

1870 1975 1980

His Gln Asn Met Gly Tyr Cys Pro Gln Phe Asp Ala Ile Thr Glu Leu

1985 1990 1385 2000

Leu Thr Gly Arg Glu His Val Glu Phe Phe Ala Leu Leu Arg Gly Val

2005 2010 2015

Pro Glu Lys Glu Val Gly Lys Val Gly Glu Trp Ala Ile Arg Lys Leu

2020 2025 2030

Gly Leu Val Lys Tyr Gly Glu Lys Tyr Ala Gly Asn Tyr Ser Gly Gly

o |/



Trp
du
Phe
Val
Ser
Al a
Leu
Leu
Lys
du
Asp

405
420
435
450

385 390 395 400 Lys Thr Phe A n Qu Leu Ala Val Phe H's Asp Leu Gﬁ g t
e 3EY 283,

410 415 Qu Qu Leu Ser Pro Lys Ile Trp Thr Phe Met G u As

425 430 Met Asp Leu Val Arg Met Leu Leu Asp Ser Arg Asp Asn Asp His
A4 ey P Gu G n An Leu Asp Gly Leu Asp Trp ThrP@IHS@IA%Asp || e
455 460 Ala Phe Leu Ala Lys H's Pro Gu Asp Val A n Ser Ser Asn Ay

465 470 475 480 Val Tyr Thr Trp Arg Au Ala Phe Asn G u Thr Asn G n

Ile
Au
Leu
Phe
Leu
Asn

Arg 485 490 495 Thr Ile Ser Arg Phe Met A u Cys Val Asn Leu Asn Lys
Pro 500 505 510 Ile Ala Thr Gu Val Trp Leu Ile Asn Lys Ser Met Qu
Asp !/ 1*°8°DEC 2003 WD 08P%8971 515 520 P&M5US00/ 16591 525 G u Arg
Trp Ala Ay Ile Val Phe Thr Ay Ile Thr Pro Ay 530 535 540 Ser Ile
Pro Hs Hs Val Lys Tyr Lys Ile Arg Met Asp Ile' 545 550 555 560

VadsrnGLpls Arg T pOSBekYhrl hea bis AIPLE V1dYé1yTEDy ASB R0 565 570

2050 2055 2060

Val Val Phe Leu Asp Glu Pro Thr Thr Gly Met Asp Pro Lys Ala Arg

2065 2070 2075 2080

Arg Phe Leu Trp Asn Cys Ala Leu Ser Val Val Lys Glu Gly Arg Ser

2085 2090 2095

Val Val Leu Thr Ser His Ser Met Glu Glu Cys Glu Ala Leu Cys Thr

2100 2105 2110

Arg Met Ala Ile Met Val Asn Gly Arg Phe Arg Cys Leu Gly Ser Val

2115 2120 2125

Gln His Leu Lys Asn Arg Phe Gly Asp Gly Tyr Thr Ile Vval Val Arg

2130 2135 2140

Ile Ala Gly Ser Asn Pro Asp Leu Lys Pro Val Gln Asp Phe Phe Gly

2145 2150 2155 2160

Leu Ala Phe Pro Gly Ser Val Leu Lys Glu Lys His Arg Asn Met Leu

2165 2170 2175

Gln Tyr Gln Leu Pro Ser Ser Leu Ser Ser Leu Ala Arg Ile Phe Ser

2180 2185 2180

11



575
590
605
620
635
650
665
Ile
Ser
Tyr
Al a
Arg

Pro Arg Ala Asp Pro Phe Qu Asp Met Arg Tyr Val

Trp Ay GI 580 ﬁ85
Ala Tyr Leu dn Asp Val Val Qu dn Alalle Ile Arg Val Lel ﬂﬁﬁ
Gay Thr Qu Lys Lys Thr Gy Val Tyr Met An @n Met Pro Tyr 610 615
Cyevolaorsdal Asp Asp Ile Phe Leu Arg Val Met Ser Arg FEaVUSIBNESSRS 630
Pro Leu Phe Met Thr Leu Ala Trp Ile Tyr Ser Val Ala Val Ile Ile 645
Lys Ay Ile Val Tyr Qu Lys Qu Ala Arg Leu Lys Glu Thr Met Arg 660
18DEC7003 WO 00/ 78971 PCT/ US00/ 16591 Ile Met G v Leu Asp Asn Ser
Trp Phe Ser Trp Phe Ile Ser 675 680 685 Ser Leu Ile Pro Leu Leu Val
eHe %u \;?]1 Val Ile Lev 690 695 ?00 Lys Leu Ay Asn Leu Leu Pro
Vel 'BRe“Wafro 768 BifoIie 519 AFPPRY S8t Y8dr Val Phe
VaI Thr IzllgsLeu A n Cys Phegsdeu Ile 725 730, ¢35 Ser Thr Leu Phe Ser
Asn Leu Ala Ala Ala Cys Gly Ay Ile 740 74

Ser Gln Thr Thr Leu Asp Gln Val Phe Val Asn Phe Ala Lys Asp Gln

2210 2215 2220

Ser Asp Asp Asp His Leu Lys Asp Leu Ser Leu His Lys Asn Gln Thr

2228 2230 2235 2240

Val Val Asp Val Ala Val Leu Thr Ser Phe Leu Gln Asp Glu Lys val

2245

Lys Glu Ser Tyr Val

<210> 3
<211> 1643
<212> DNA

<213> Homo

<400> 3

gaattcoettg
tgtcctgagte
teccrgttgac
agttctggaa
atgccaccec

cccttraagg

2260

sapiens

ctggtggcte
gttgatagaa
tgtagcatgg
tatgatggag
attctggecca

tggctacaaa

cacatgecact
ccactgatgt
agggggcttg
crggaggtgg
aaactcaggt

ggtatctttg

2250

tcTagggect
gagtacctgg
tcagctgaat
gaagagaagt
caaactgtga

tcaaggtagg

an

gottggctet
gcttgagcgt
gtctgtatge
aggcttgggg
agagtctaaa

agaccttgtg

2255

tctatgggtc
ggcctggaga
aggtggtgag
cagctcLcte
tgtgaatctg

gcectocacgt

60

120

1B0O

240

aeo

360



750
765
780
790
805
11
Met
Arg
Ser
Ser
Ser
Val

Phe Thr Leu
Asp Tyr Val dvy Phe
Val Ala Phe Gy Phe

Ile Tyr Tyr Leu

Thr Leu
Ay Cys

Pro Tyr Val Leu Cys
Lys Il e Phe Ala Ser
G u Tyr Phe Ala Leu

Val Ala Trp G n 755 760
Leu Leu Ser Pro,770 .7
Phe Au Gu Gn187{&5§27unr’3
795 8GRPoGbysdkie Ay Val A n Trp Asp Asn Lau Phe 3 u Ser PRTASWRI6SE u G u
810 815 Asp Ay Phe Asn Leu Thr Thr Ser Ile Ser Met Met Leu Phe Asp Thr
B DEC 2003 WO 00/ 78971 820 825 830 PCT/USQQ 16591 Phe Leu Tyr Gy Val
Thr Trp Tyr Ile Gu Ala Val Phe Pro Gy 835 840 845 An Tyr Gy Ile Pro
Pro Trp T Phe Pr Thr s.Ser_ Tyr. 850 855 860 Trp Phe Ay Qu Gu
nop @ JoTyoelf sphSeaaBe beettPen oot b ot g oer ar 07 A TOR ATY Mot
AU |l ec¥ughld Ghbe Gl GelgfeQe fMackl S kgU-J43,883 g%&a 2l Ghy Gy Val
Ile An Asn Leu Val Lys Val Tyr Arg Asp y Mt "900 5 910 Lys Vval Al a
Asp A yodaacAta chetrAstg Rretdatigald tgat yaaGk Naddreg&bh 92 ytgrgra s40

ggcctgeatt cctactcettg cotttttttt tgeccocctcora gtgttttggg tagttttget 600

ccceoctacag
acgactgcaa
ttLttatcac
tcctgtgtte
atgaagagaa
tgggaatctc
aaacaaaagc
tttgaaagga
agctctctet
gcggaaagca
gactagagag
ggccegggey
cceccaccee
ccgtttaagg
cagaggccdgg
tgcgctecggt
gagcgagagt

cggcagggca

<210> 4
<211> 748

<212> DNA

craaaggcaa
ttetotgget
agggaggctg
ttgtttgttt
gcagtaagat
caaggcagta
agcccattac
aacaaaagac
cceccaatec
ggatttagag
tctgcggege
ggggaagggyg
acccacctec
ggcgggeccce
gaacggggeg
gcagccgaat
gagtggggee

gggcggggag

<213> Homo sapiens

<400> 4

acagataagt
gcacttcaca
atcaatataa
gtttetettt
gttcectcteg
ggtcgcotat
ccagaggact
aagacaaaat
ctececctecgg
gaagcaaatt
agccccgage
acgcagaccg
ccoccaactcee
ggctccacgt
gggaggaggg
ctataaaagyg

gggaccegea

ctc

tggaggtctg
aatgtataca
tgaaattaaa
ttgtettege
ggtcctctga
caaaaatcaa
gtcegeette
gattggcgtc
ctgaggaaac
ccactggtgce
ccagegette
cggaccctaa
ctagatgrtgt
gettteotget
agagcacagg
aactagtccc

gagccgagec

Y

gagtggctac
aactaaatac

agggggctdag

ggectecttce
gggacctggg
agtccaggtt
ccetcacece
ctgagggaga
taacaaagga
ccttggetge
ccgegecgtet
gacacctgct
cgtgggcggce
gagtgactga
ctttgaccga
ggcaaaaacc

gacccttcte

ataattttac
aagtcctgtg
tccecatattg
ctctcaattt
gagctcaggc
tgtgggggga
agcctaggee
ttcagecctag
aaaaaaaatt
tgggaacgtg
taggccggeg
gtaccctcececa
tgaacgtcge
actacataaa
tagtaacctc

ccgtaattgc

tcecgggetyg

660

720

780

B840

200

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1643



Thr
Ti e
960
975
Phe

925
940
955
970
Leu

Ser Phe Leu Gy H's Asn Gy Ala Ay Lys Thr Thr Thr Met Ser 9ﬁg 3@5
Leu Thr Gy Leu Phe Pro Pro Thr Ser Ay Thr Ala Tyr Ile Led ®YEL g
Gy Lys Asp Ile Arg Ser Gu Met Ser Thr Ile Arg G n Asn Leu Ay 965
1 véo Bb9892003 WO 00/ 78971 PCT/ US00/ 16591 Val Cys ProPCXMmspl/esfNsn Val
Asp Met Leu Thr Val Qu Gu 980 985 990 His Ile Trp the Tyr Ala Arg

Leu
Met
Thr
Val
Au
du

Lys
Al a
Ser
Al a
Pro
Leu

Gy Leu Ser
Leu Asp Val

G u Lys H s Val
Gy Leu Pro Ser Ser
Gn Leu Ser Ay Ay Met @dn Arg Lys

LewRbaadhg é/aaclttgc}hggcé(t

Thr Ala Ay Val

b FSkoty Bock
Lelckesdoys aéﬂétéidbnGiédeEMQJQ'Qt9§1§t$§é3a§é£%ck§%£ 2
1085 His H's Met Asp Qu Ala Asp Val

al

995 1000 1005 Lys Ala Qu Met Gu dn
1010 1015 1020 Lys Leu Lys Ser
1025 1030 1035 1040 Leu Ser

Lys

|e Leu 2045 1050 1055 Asp

Leu Gy Asp Arg |

%craéc'ifra cﬁ‘iﬁtff%t TP F68%* £665 1070
GhectRred B 1000

e 1090

1095 1100 S&ra¢hartd yadrpscdasyt@rsgtyss vaatebyacswars%aiteucimabw 1kys Asn

aacagatatg
gaattcgecgg
gacagtagtg
ctatgtatga
ctttgcacca
actggatact
ccattacagg
gaatttagtt
ggtttgaact

aattcatcaa

<210> 5§
«2il> 2011
<212> DNA

<213> Homo

<400> 5

agaatcctgt
accatgtgaa
tactgtactg
caggggcaag
tagtttrtta
gaactcacac
tcatcaagta

ttcactaagc

nccatgatta
ccgcagtcga
gacgttgcég
agaatcctgt
tgtgaagtgt
gtactgatac
ggcagtgecct
ttttacctat
cacacttttt

gtaaaaaaaa

sapiens

tcatactggg
gtgttgtgga
atactattca
tgccectttgta
cctataccta
tttteteret
atcatggcca

catgccatgc

cgccaagtta
cggacccecg
ttctcacatce
tcatacgggg
tgtggagaaa
tattcaatgc
ttgtagccta
acctatgtga
Lrttttttgtt

dadaaaaa

gtggcttgaa
gaaaagagcc
atgcaatgca
gcccatgtet
tgtgaaactc
ttttgtreect
gcgattattg

ccaggagact

tttaggtgcn cgatagaata ctcaagettg

ggaaagattce
ttcteracag
tggctgaaag
agagccagaa
aatgcaattc
tgtcttgtat
aactctatta

cctgtgtarct

agtaaatgga
agaagttgat
attcaatgca
tgtatggcte
tattatggaa
gtgtattctc

atczaaatca

ggtttcocegg

LS

ctctcattac
gatgagaaag
taaagaggaa
gttgatgtgg
aatgcaatga
ggctctcaag
tggaacccaa

ctcattgggg

ggaactagac
gtgggaagaa
atgaaaacaa
tcaagtgaaa
cccaatggac
attggggttg
aaaggtaatg

tgacacatec

acaaaaacca
tgaaagaaag
ctagactttce
gaagaagtaa
asaacaaaatt
tgaaagactt
tggacatatg

ttgcaacaat

tttecctrege
gtaaactgga
ilattccatta
gacttgaatt
atatgggett
caacaataat
cacatcctca

attgctggca

240

aoo

360

420

480

540

600

660

720

748

60

120

l80

240

300

360

420

480



1105 1120 1115 1120 G n Leu Ay Thr Gy Tyr Tyr Leu Thr Leu Val Lys gyfngma
Val Gu 1c 1 8 0 E C 2003 WO 00178971 1125 1130 PCTI USO0/ 16591 1135 Se

Leu Ser Ser Cys Arg Asn Ser Ser Ser Thr Val Ser Tyr Leu 114(3' 114% ,1 P Lys
Lys G u ASWOSBF8NAI Ser G n Ser Ser Ser Asp Ala Ay Leu dQ yr¢185%W1%8' 1165
Ser Asp His Qu Ser Asp Thr Leu Thr Ile Asp Val Ser Ala Ile Ser 1170 1175
1180 Asn Leu Ile Arg Lys His Val Ser Qu Ala Arg Leu Val Qu Asp Ile 1185
1190 1195 1200 Gy H's Qu Leu Thr Tyr Val Leu Pro Ti/r Gu Ala Ala Lys gu
Gy 1205 1218agt2i5 AbgadtherValgr§dbake Rhe.dd.s Gl eu ser
As)}:/) Leu 1220 1225 1230 %y I g%er ger Tyr EH %egSe% éé‘p“Aﬁpg‘%hr“teu Gu
Aulle Phécafzgsca@t@tmgai_@srttg/ts:tvmtaélgagﬁtu dadcSefgaGhyat¥abe tASPodl @ G u
Thr Ser Asp Gy 1250 1255 1260 Thr Leu Pro Ala Arg Arg Asn Arg Arg Al a Phe

Ay Asp Ly§°YHR S I°IPE5IID AITAAL 1 2BG LIt t G-OECEFPBIagetgttctg 660

gtggcagtaa
gttatattgt
atatacttag
tgctgaagec
cecatttgtcee
aagtgtatta
tgacaaaaat
tgaatcctta
ccactatttt
aatgtgatgg
ctcttaatct
tgtacgtacg
ttcagcteac
tattgggcag
taagggtcac
tgetgaaaac
tattggatac
agaaaaatat
agtctrtattce
taactgtctt
tctttcaata
ggtgtaagga

atataaccca

<210> 6

<211> 3366

catgcaacaa
ccrtatgctte
arcctggtaa
agggcatggg
tgactgtetg
tttectggett
gtttgtactt
gaatggcctc
tacttterta
tcaggatctce
cacttcatca
tataagacta
tggtttacaa
CCLttLtttLt
aagtctaaac
acaacttgtg
cccattaaat
aaaaacaaca
ttctagtcag
gagagaaaag
tcattactaa
cttcagattt

ctgctgaaaa

aaatgtgggt gtctctaggc acgggaaact tggttccatt

gagccatggg
gaggcaaaga
attaaagaga
Ctaacatggt
tttgaattaa
tttaatgtta
tttgtagaac
tgtaagtttg
atgacattat
atcaaatatt
gagagatatt

atataggttyg

‘ttrttottte

daatgaattct
tttatggcecat
ctgacagtcet
aatacttcca
taaacatttg
aaaaatatga
cttcttocac
caaattaatc

azdaaaaaaaa

tctacagggt
atcaacagcc
ttgtgecgeoce
acactgcatc
tctagaaaat
tttggaattt
cctgtggtat
catatcagtc
arttgagttt
trtttgagtgt
aagtctcagt
tcttgrggtt
aattgcaaca
tcaacaggga
ttagtacctt
caaatttere
tatggagcat
taaaaatact
gagaactatt
tttttccaaa
tttctatatt

=

catccttatg
aaactgctgg
aaacctaggg
tcaagatgtt
gaaaagatgg
taagttctat
agaggagtat
atgactagtg
ctttcagatce
atgctgtage
acacttectg
gtaggagccc

atgcaaaagce
aaacagctag
caaataattyg
atctcttcaa
ttttcagagt

gtttcactaa

gtttggggaa

atttgaatat

ttttaaattt

agactcttaa
ggctgcaagce
aagcetgtgce
tatctgacac
agttgtattt
cagtgacttc
ggccactgcee
cctagaaagce
atttaggata
tgaaagagta
tgccatgtta
actgtaacaa
caagaaagta
ctagaaaact

gcrtttgcaga
tcactagtca

tttctaaccc

tacttactgt

gttcaagtga

taacgctaaa

acagaatatt

720

780

840

S00

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

leoo

1860

1520

1980

2011



wo 00n8971 PCT/ USOQ 16591 Cys Leu Arg Pro Phe Thr G u Asp Asp Ala Al a Iﬁ
Pro Asn Asp Ser 1285 1290 1295 Asp Ile Asp Pro Qu Ser Arg GQu Thr1w/%i I}
Leu Ser Ay Met Asp 1300 1305 1310 Ay Lys
Lys Leu ThwoGbmss@in G n 1315 1320 1325 Phe
Leu Ile Ala Arg Arg Ser Arg 1330 1335 1340
Leu Pro Ala Val Phe Val Cys Ile 1345 1350
Leu Ile Val Pro Pro Phe Ay Lys Tyr Pro Ser 1365 1370 1375 Leu Gu Leu G n
Pro Trp Met Tyr Asn Gu G n Tyr Thr Phe Val Ser 1380 1385 1390 Asn Asp Al a
Pro Gu Asp,Ibr gy Thr Leu Gu Leu Leu Asn Ala Leu 1395 1400 1405 Thr Lys
Asp Pro Ay Phe Ay Thr Arg Cys Met AQu Gy Asn Pro Ile 1410 1415 1420 Pro
Asp Thr Pro:z@ys Homb fHliaedy Gu GQu Au Trp Thr Thr Ala Pro 1 1 8 DEC 2003
WD 00! 78971 PCT/ USOQ' 16591 1425 1430 1435 1440

Gy Ser Tyr A n Val Lys Gy Trp
Val Al a Leu Leu PCAISpe1658Yy Leu
Lys Ay Phe Phe Ala Gn Ile Val
1355 1360 Al a Leu Val Phe Ser

<400> €

agaatcctgt
tgtgaagrgt
gtactgatac
ggcagtgcect
Ctttacctat
cacacttttc
caagtaatca
ctaagccatg
gtgtgccaga
gctcacttet
aatggtgcca
cagtaacatg
tattgtccta
acttagatcce
gaagccaggg
ttgtcctgac
gtattatttc
aaaaatgrtt
tccttagaat
tattcttatct
tgatggtcag
taatcctecact
cgtacgtata

gcteoactggt

tcatacgggg
tgtggagaaa
tattcaatgc
ttgtagceta
acctatgtga
ok o o of of o o} o
tggccagcga
ccatgcccecag
gttattagtg
gtgaaagctg
tgcgtggceta
caacaaaaat
tgcttcgage
tggtaagagyg
catgggatta
tgtctgctaa
tggoctttttg
gtacttttera
ggcctetttg
ttcttatgta
gatctcatga
tcatcaatca
agacrtagaga

ttacaaatat

tggctgaaag
dgagccagaa
aatgcaattc
tgtcttgtat
aactctatta
gttectgtge
ttattgatca
gagactggtt
ccaagttttt
ctctgetecag
acatcctgct
gtgggtgtct
catgggtcta
taaagaatca
aagagattgt
catggtacac
aattaatcta
atgttatttg
tagaaccctg
agtttgcata
cattatattt
aatatctete
gatattaagt

aggttgtett

taaagaggaa
gttgatgtgg
aatgcaatga
ggctctcaag
tggaacccaa
attctcateg
aaatcaaaag
tccecggtgac
cagaaagttt
agtctatcaa
ttgattceccct
ctaggcacgyg
cagggtcatc
acagccaaac
gcgttcaaac
tgcatctcaa
gaaaatgaaa
gaattttaag
tggtatagag
tcagtcatga
gagtttectert
gagtgtatgc
ctcagtacac

gtggttgtag

T

ctagactttc
gaagaagtaa
aaacaaaatt
tgaaagactt
tggacatatg
gggttgcaac
gtaatgcaca
acatccattg
gaagcaccat
cattgaatat
ctgataagct
gaaacttggt
cttatgagac
tgctgggget
ctagggaagc
gatgtttatc
agatggagtt
ttctatcage
gagtatggcc
ctagtgccta
cagatcattt
tgtagctgaa
ttccﬁgtgcc

gagcccactg

ctttgcacca
actggatact
ccattacagg
gaatttagtt
ggtttgaact
aataattcat
tcctecattea
ctggcaatga
ggtgtgtcat
cagttgacag
gttceggtgg
tccattgtta
tcttaaatat
gcaagctgcet
ctgtgcccat
tgacacaagt
gtattttgac
gacttctgaa
actgccccac
gaaagcaatg
aggatactct
agagtatgta
atgttattca

taacaatatt

120

180

240

300

360

420

480

540

600

660

720

780

840

300

960

1020

1080

1140

1200

1260

1320

1280

14430



Val Pro An Thr Ile Met Asp Leu Phe A n Asn Gy Asn Trp Thr Met 1445 1450
1455 @ n Asn Pro Ser Pro Ala Cys G n Cys Ser Ser Asp Lys Ile Lys Ly$ DEA6103
1465 1470 Met Leu Pro Val Cys Pro Pro Ay Ala Ay Gy Leu Pro Pro Pro G@n
1475 1480 ~84-9 Lys G n Asn Thr Ala Asp Ile Leu G n Asp lpggdsewnédsy Arg
Asn 1490 1495 1500 Ile Ser Asp Tyr Leu Val Lys Thr Tyr Val Anlle lle Ala
Lys Ser 1505 1510 1515 1520 Leu Lys Asn Lys Ile Trp Val Asn Qu Phe Arg Tyr
Gy Gly Phe Ser 1525 1530 1535 Leu Gy Val Ser Asn Thr G n Ala Leu Pro Pro
Ser An Gu Val Asn 1540 1545 1550 Asp Ala Ile Lys G n Met Lys Lys Hi s Leu
Lys Leu Al #SB§¥FCASp SEFTUHES UTGAaBEEammatafse AsgrcArgePhetdteagdsns@er Leu
Gy Arg Phe g?f EE{ Gy Leu 15t7g 1575 1580 1 8 DEC 2003 WD 00/ 78971

PCT/ 1JS001 1659 %Asp *FAT 2 Hr352 AT RS 0aPIqapaasre CEFrE’ﬁtPPPeal ASTFtR§ﬁ91%§GGAIy Trp
H s 1585 1590, I e | a_,Asn Vi |1 e _Asn n a
Ile Leu Arg Aliéggf)é& gcf(')@t%él Kgﬁ{aﬁgugﬁiﬁgﬁ% eRtE(cT htatAgﬁaqﬂr’:St@aPs?-ﬁ s Tyr

Gy |l e ThrgafhacPhe th@20:-tha2%agtctcaaat ttttcatcte ctcaatcact agtcaagaaa 1680

aatatzaaaa
tacttLecta
gtcttgagag
caatatcatt
aagacttcag
cccactgectg
atataagtaa
tatcttcaaa
aaagttatgg
atgagcaact
gcactgtgaa
tgaagctaga
agtaattttt
tactcaatca
aattctcaaa
cttattaaca
atgcccagea
ctgtactgaa
agtaatcatt
aaatatttte
atttggaccce
tctttcaaaa
atcccttett
attccaagca

ttgcaaaact

caacaaatac
gtcagtaaac
aaaagaaaaa
actaactrct
atttcaaatt
aaaaagaaaa
tgaaggcata
aatacagaat
tttcctcatt
ccttactteg
ctattttgaa
aacaatccat
tacattttce
agcaaaattt
atacgtgttc
actgtgaata
caattcattg
agcaaatgct
gactaaagce
caaagagcca
ttggtattat
tggtgcatce
ataccctaag

ctttacgety

agacaaaagt ttcacaacag

ttccatatgg
atttgtaaaa
tatgagagaa
tccacttttt
aatctttcta
aaatgatrtgt
tttccaataa
ttatagaata
ttactaaaat
gttcctctga
gaaaacacga
agttatacat
tgtgtaaacc
ctgtatattc
aaaaatttct
tgagaaatac
ttaaaaaaca
ttgtgactat
atttgctgtg
tgtgtcatgt
ctactagaat
cccttaaaan
atgaagctgt

tctgtaatgg

agcattttte
atactgttte
ctattgtttg
ccaaazatttg
tattttttaa
tttagaagtt
ctagtgatat
atttctccee
cgtattctaa
tttcaaggcc
cattttaata
cttcattaat
taattgtggt
cctgtggaat
gcrtttgeat
agaagaaaat
accaaacctc
taaatgttgc
ttttcttere
aatactgaac
aatgtaatac
gttctattec
ttttgtgete
gatctattct

atttctaagt

¥

agagctttct
actaatactt
gggaagttca
aatattaacg
arttacagaa
aaagtcaata
ggcatcgttg
atttaatatt
ttcttcatta
atattttaaa
cagattgaaa
actgtgttac
agaaattttt
gtacctatgt
ctttgggaca
aataagccct
acactactgt
acatcattca
gtggntgnat
ccrttgatat
tgnagaaata
cataaggatt
tttgttcate
tgcactggaa

taaatcattt

aacccagtct
actgttaact
agtgatctrt
ctaaaggtgt
tattatataa
ttgattttaa
caatttacag
tttcaaaatc
tagtaaatct
aaatcaaaag
ggacctctrte
cttttaaaat
accaactcta
gagtttcaga
cctcagaaaa
ctatacataa
atttcattat
ttcactgtat
atatcaggta
tgagacatta
ttgctetaat
tagcttgett
attggececctc
tatctgagaa

tcattaaaag

1740

1800

1860

1920

1980

2040

2100

2160

2220

22B0

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180



1630 Asn His Pro Leu Asn Leu Thr
1640 1645 Met Thr Thr Ser Val

Lys Gn G@n Leu Ser Au Val Ala L

Asp Val Leu Val Ser Ile Cys Val Ile EW@U:]
1650 1655 1660 Met Ser Phe Val Pro Ala Ser Phe Val Val Phe Leu Ile Adn Qu
Arg 1665 1670 1675 1680 Val Ser Lys Ala Lys His Leu @ n Phe y Val
Lys Pro ValVO1¥§8971690 1695 I1e Tyr Trp Leu Ser Asn Phe Val ‘Fr('ldﬁ"égiﬁgt oys
Asn Tyr Val Val 1700 1705 1710 Pro Ala Thr Leu Val Ile Ile Ile Phe Ile Cys
Phe G n G@n Lys Ser 1715 1720 1725 Tyr Val Ser Ser Thr Asn Leu Pro Val Leu
Ala Leu Leu Leu Leu Leu 17 1 8 DEC 2003 WO 00/ 78971 1730 1735 1740

PCT/ USOQO' 16591 Tyr Gy Trp Ser Ile Thr Pro Leu Met Tyr Pro Ala Ser Phe Val
Phe 1745 E7B&Rr2pBES 2pF&RULys ddapgRragtSeactThatahl gaabyrtddal adfgjcatoit Thwo Ser
Val Asn Leu Phe 1765 1770 1775 Ile Ay Ile Asn Gy Ser Val Ala Thr Phe Val
Leu G u Led“PHE"FAF P7BER P8 L0 RS 2 RS ENES ERATLASFF LARIRRRRIASH Wsp | | e

Leu Lys Ser,

addaaa

<210> 7

<211l> 10474

<212> DNA

<213> Homo

<400> 7

tctagaactg
cttetetece
ctcagggcgce
cttgtcaagg
ccacgggcgt
tgggcgtgcet
gaacctcact
atttatcttc
atgccatttt
tatctgtaat
tgttggaaac
tttatacagc
gcagatcaag
cttctotggg
gagggcetgat
cctgtgcaat

gcrttgtgge

sapiens

ggtaccagct
gggetgcgge
tttgcteoeott
ggtaggagaa
cecctgetgty
ggctgaggga
ttcagaagaa
ctgatcctga
ccaaataaag
gccaacaace
cttaacaaat
cagaaagaca
aaatccagct
ttcctatatc
grtcattctee
ggatcaaaat

ctaccaaagg

gctagcaagce
agggcagggc
gttttttccce
agagacgcaa
agctectggec
acarggecttyg
gacaaacatg
tctctgtteg
ccatgcccte
cctgttteeyg
ccattgtgge
ccagcatgaa
caaacttgaa
acaacctecteo
acaaggtatt
cagaagagat

agaaactggc

ttcggcacga
ggggagctcc
cggttctatt
acacaaaagt
gctgeeottee
ttggectcag
tcagctgtta
gctgagctac
tgcaggaaca
ttacccgact
tcgectgttce
ggacatgcgc
gcttcaagat
tctecccaaayg
tttgcaaggc
gattcaactt

tgcagcacag

9

gcecgcagage
gcgcaccaac
ttctcocecctt
ggaaaacagt
agggctcceeg
ctgaggttgc
ctggaagtgg
ccaccctatg
cttecettggg
cctggggagyg
tcagatgctc
aaagttctga
ttcctggtgq
tctactgtgg
taccagttac
ggtgaccaag

cgagtactte

cgagccgacc
agagccggtt
ctccggaagg
taatgaccag
agccacacgce
tgctgtggaa
cctggoctct
aacaacatga
ttcaggggat
ccocecggagt
ggaggcttct
gaacattaca
acaatgaaac
acaagargct
atttgacaag
aagtttctga

gttocaacat

Phe L
agggaaaag aagyaaaaaa Azadaaadaaa aasaaaaaa’a aaaaaaaaas aaaaaaaaaa 3360

3366

&0

120

180

240

300

360

420

480

540

600

660

720

780

840

500

960

1020



t
1795 1800 1805 Ile Phe Pro H's Phe Cys Leu Ay Arg Ay Leu Ile Asp Met Va

Lys 1810 1815 1820 Asn G n Ala Met Ala Asp Ala Leu Qu Arg Phe Ay A u Asn
Arg Phe 1825 1830 1835 1840 Val Ser Pro Leu Ser Trp Asp Leu Val Ay Arg

Asn Leu P%ﬁ AeMet 1845 1850 1855 Ala Val Gu Gy Val Val mdwmusieassssu |le
Thr Val Leu e Gn Tyr 1860 1865 1870 Arg Phe Phe Ile Arg Pro Arg Pro Val
Asn Ala Lys Leu Ser Pro Leu 1875 1880 1885 1; 0 1 8 OEC 2003 WD 00/ 78971

PCT/ USOQ 16591 Asn Asp G u Asp Gu Asp Val Arg Arg Qu Arg @n Arg Ile Leu
Asp 1890 1895 1900 Ay Gy Gy Gn Asn Asp Ile Leu u Ile Lys GQu Leu Thr
Lys Ile 19@‘5“£9?&E £99%5°22520 *¥§PAARAGHT ARGLGFQCArFLEYSEtRF ocsabaaddma a9 Ar g

Ile Cys Vachlgyt 1925 1930 1935 Pro Pro Ay Qu Cys Phe Ay Leu Leu Ay
Val Asn 4y A% @a IEVR-2E8%D ci@'iﬁftf%(fagé‘fttgg? PR FEIETEC 1 aVi?é‘aﬂlé"cg‘zl'ie’cFL"‘I’hr Ay

Asp Thr The,)al a S0 AhgcdNe.Ley.Asn Ly, Asn Ser
5D 11, et kil 0850 ARLSTR. 4.0

ctccagcetcee

999ag99g9g99s

ctttggaggc

ttactgcaat

agctctgaag
gcaggtcatg

aggcatgtag
ggaccttgtc
ggatggctta
tgtccagtcco
ggcaatceogg
agcaacagaa
ggctggtatt
gtacaagatc
ctgggaccct
cgectacttg
gaaaactggt
gcgggtgatg
tgtgatcatc
catgggccectg
tcttgtgagce
tgatcceccagc
cttecctgatt
ctacttcacg
cacactcaaaq

ctttgceett

tccacccaaa
ctgaagatca
aatggcactg
gatttgatga
ccgectgetcg
gctgaggtga
gaggaactca
cggatgctgt
gattggacag
agtaatggtt
accatatctc
gtctggetea
gtgttcactg
cgaatggaca
ggtcctcgag
cgggatgtgg
gtctatatgc
agccggtcaa
aagggcatcyg
gacaacagca
gctggectge
gtggtgtttg
agcacactct
ctgtacctac
atcttegeta

tttgaggagc

tctaccagge
agtctctcaa
aggaagatgc
agaatttgga
ttgggaagat
acaagacctt
gccocaagat
tggacagcag
cccaagacat
ctgtgtacac
gcttcatgga
tcaacaagtc
gaattactec
ttgacaatgt
ctgacccctt
tggagcaggc
aacagatgce
tgccecectett
tgtatgagaa
tactotggtt
tagtggtcat
tcttcetgte
tctccagage
cctacgtect
gectgetgte

agggcattgg

tgtgtctegt
ctggtatgag
tgaaacctte
gtctagtcect
cectgtataca
ccaggaactg
ctggaccttce
ggacaatgac
cgtggcgttt
ctggagagaa
gtgtgtcaac
catggagcty
aggcagcatt
dggagaggaca
tgaggacatg
aatcatcagg
ctatcecctgt
catgacgctg
ggaggcacgg
tagctggtte
cctgaagtta
cgtgtitget
caacctagca
gtgtgtggcea
tcctgtgget

agtgcagtgg

e

attgtctgeg
gacaacaact
tatgacaact
ctttcoogea
cctgacactc
gctgtgttece
atggagaaca
cacttttggg
ttggccaage
gctttcaacy
ctgaacaagc
ctggatgaga
gagctgccece
aataaaatca
cggtacgtct
gtgctgacgg
tacgttgatg
gcctggattt
ctgaaagaga
attagtagcc
ggaaacctgce
gtggtgacaa
gcagcctgtg
tggcaggact
tttgggtrtyg

gacaacctgt

ggcatcccga 1260

dcaaagccct
ctacaactcc
ttatctggaa
cagccacaag
atgatctgga
gccaagaaat
aacagcagtt
acccagagga
agactaacca
tagaacccat
ggaagrtctg
atcatgtcaa
aggatgggta
gggggggcett
gcaccgagaa
acatctttct
actcagtggce
ccatgcggat
tcattcctet
tgceectacag
tcctgeagtg
ggggcatcat
acgtgggctt
gctgtgagta

ttgagagtcc

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1520

1980

2040

2100

2180

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760




1970 1975 1980 Hs G n Asn Met Ay Tyr Cys Pro Gn Phe Asp Ala Ile Thr du

Leu 1985 1990 1995 2000 Leu Thr Ay Arg Qu H's Val @u Phe Phe Al & 8BEC 200
Leu Arg Gy Val 2005 2010 2015 Pro Qu Lys Gu Val dy Lys Val Ay GQu Trp
Ala Il e Angglgissdzgu 2020 2025 2030 Gy Leu Val Lys Tyr Ay Ecunisggiéegr Al a

Ay Asn Tyr Ser Ay Gy c2/ 1 8 DEC 2003 WO 00/ 78971 2035 2040

PCTI USO0I 16591 2045 Asn Lys Arg Lys Leu Ser Thr Ala Met Ala Leu Ile Ay Qy
Pro Pro 2050 2055 2060 Val Val Phe Leu Asp Gu Pro Thr Thr Ay Met Asp Pro
Lys Ala Arg 2065 2070 2075 2080 Arg Phe Leu Trp Asn Cys Ala Leu Ser Val Val
Lys Qu GlytAr Ser 2085 2090 2095 Val Val Leu Thr Ser Hi's Ser Met Qu Qu
Cys G u A a"TEFe5Re FRT9CTEP 2165°25F10 TACHR ST M upat PR OBt aYadcoAS Ni2EZ0Y Ar g

Phe Ar Sc a 2 - Q.2125 Gn Hs Leu Lys Asn Arg Phe Ay
e &y Tpctftatid BEGacibodklPaaiRds B2 Ohe o a P bty 4 smat tAE 50y Asl

Leu

Lys

gagccaccet
ccacttgaag
ggtggctgtc
ccacaatgga
cteocgggecacc
gaacctgggyg
catctggttce
gcagatggec
gtcaggtgga
tgtcattetg
gctgctgcety
agcggacgtc
ctcctcectg
agatgtggaa
aaaggaggac
tgacacgcrg
agcccggerg
taaggaggga
catttctagt
agagagrggg
ggcctteggyg
daatgattcet
caaagggtcc
gtggaagaga

gccagcectgtg

ggttccaacce
ctgggcgtgt
gatggcetgg
gcggggaaga
gcctacatcce
grctgteooee
tatgceooget
ctggatgttg
atgcagagaa
gatgaaccca
aaataccgac
ctgggggaca
ttrectgaaga
tccteoectea
agtgrttcte
accatcgatg
gtggaagaca
gccoctttgtag
tatggcatct
gtggatgctg
gacaagcaga
gacatagacc
taccaggtga
ctgctaattg

tttgtctgea

Pr ocdicc&dy é&ikd?h@tﬂageaézdﬁgtc

agaagagaat
ccattcagaa
cactgaattt
cgaccaccat
tgggaaaaga
agcataacgt
tgaaagggct
gtttgcecatc
agctatctgt
cagctggtgt
aaggccgcac
ggattgecat
accagetggg
gttcctgecag
agagcagttc
tctetgetat
tagggcatga
aactcttecca
cagagacgac
agacctcaga
gctgtetteg
cagaatccag
aaggctggaa
ccagacggag

tcgeceocttgt

ctactggttt ggcgaggaaa gtgatgagaa 2540

gtcagaaatc
cctggtaaaa
ttatgagggce
gtcaatcctg
cattcgctcet
gctgtttgac
ctetgagaag
aagcaagctg
ggccttggec
ggacccttrac
cattattcectce
catctcecat
aacaggctac
aaacagtagt
tgatgctgge
ctccaaccece
gctgaccTat
tgagattgat
cctggaagaa
tggtaccectg
cccgttcact
agagacagac
acttacacag
tcggaaagga

gttcagcetg

21

tgcatggagg aggaacccac 3000

gtctaccgag atgggatgaa 3060

cagatcacct
accgggttgt
gagatgagca
atgctgactg
cacgtgaagyg
aaaagcaaaa
tttgtcaggg
tcccgcaggg
tctacacac;
gggaagctgt
tacctgacct
agcactgtgt
ctgggcagey
atcaggaagc
gtgectgeceat
gaccggectcet
atattcctca
ccagcaagac
gaagatgatg
ttgctcagtg
caacagtttg
ttttttgcete

atcgtgeocac

cecttectggg
tceccecocegac
ccatccggea
tcgaagaaca
cggagatgga
caagccaget
gatctaaggt
gaatatggga
acatggatga
getgtgrggy
tggtcaagaa
catacctgaa
accatgagag
atgtgtctga
atgaagctgce
cagacctggg
aggtggccga
gaaacaggcg
ctgctgatcce
ggatggatgyg
tggcoctttt
agattgtctt

cctttggcaa

3120

3lso0

3240

3300

1360

3420

3480

3540

3600

3660

3720

3780

3840

1900

3960

4020

4080

4140

4200

4260

4320

4380

4440



2145 2150 2155 2160 Leu Ala Phe Pro Ay Ser Val
Met Leu 2165 2170 2175 A n Tyr
Il e Phe Ser

Ser

G n Thr

2180 21

2230 2235 2240 Val

Val

85 2190

Leu Asp G n Val
2220 Ser Asp Asp Asp His Leu Lys Asp Leu Ser
Asp Val
2245 2250 2255 Lys G u Ser Tyr Va

Val

Al a Val

Phe Val

A n Leu Pro Ser
it 1 8 DEC 2003 W 00n89' 71 PCTI USOO 16591

Leu Ser s Lys Arg Leu His Ile Qu Asp Tyr Ser Val pgtRfsoaddo1 2205
leo?ﬁ’?s*y Asn Phe Ala Lys Asp G n 2210 2215

Leu Thr

2260 <210> 3

Leu Lys GQu Lys Hs

Ser

Ser

Leu Ser

Ser

Leu H's Lys Asn G n Thr
Phe Leu G n Asp GQu Lys
<211> 1643

Leu

FAX

Ile

2225
<212> DNA

<213> Hono IEAPICEAEC L4FH2AELHANFERITRY TG GFEt cagtacatayc asitchgeaaggemct

gcttggct ct
gctt gagcgt

gt ct gt at gC -ag.gat 990G 180,
aggcttgggg cagctctctc

i

tc 60 t
ga 12T e

tcct

SPGET

C

R R

t gttgatagaa ccactgatgt gagtacctgg
g2 TYCEGERC o FGERRFGc P IF cEermyct Befat
ga%gg;gg@g Ja%kgaat&g

240 "atgccacctc attc'f

agaagt

cttt%a

agagt ct aaagbgipaay s tagc3cce et €ARYY J005iAcgaGH LIt alLt LdQcL&ARIYEA0Y
agaccttgtg gcctccacgt 360

ctggacaatg cagaaccctt cacctgecatg

gctgceotgtg
tgcagatatc
tgtgcagatc
cggcttttceco
tgccatcaaa
tctcaacagce
gttcaataac
tctoceocgggec
tcatceceooctyg
ggatgtcctt
cgtattccetg
gaagcctgtc
tgccacactg
caatctgecet
gtacccagcec
gaacctcttc
caataagctg
ttgcctggga
aaggtttggyg
cttcgececatg
attcttcatc
agatgtgagg
aatcaaggag

cgtgggecat:

tgtccocecag
cttcaggacc
aragccaaaa
ctgggtgtca
caaatgaaga
ttgggaagat
aagggetgge
aacctgcaaa
aatctcacca
gtgtccatct
acccaggage
atctactggce
gtcattatca
gtgctagecoc
tcoctttgtge
attggcatta
aataatatca
cgagggctca
gagaatcgct
gccgtggaag
aggcccagac
cgoggaaagac
ttgacgaaga

coctectggty

gggcaggggyg
tgacaggaag
gcttaaagaa
gtaatactca
aacacctaaa
ttatgacagg
atgcaatcag
agggagagaa
agcagcagct
gtgtcatctt
gggtcagcaa
tctctaattt
tcttcatectyg
ttctacrttt
tcaagatcec
atggcagcgt
atgatatcet
tcgacatggt
ttgtgtcace
gggtggtgtt
ctgtaaatgc
agagaattct
tatatagaag

agtgctttgg

ccagtgtage
gctgcecteocot
aaacatttcg
Caagatctag
agcacttcct
gctggccaag
actggacacc
ctcttteceeg
ccctagerat
ctcagaggrg
tgcaatgtcc
agcaaaacac
tgtcrgggat
cttccaagcag
gctgtatggg
cagcacagce
ggccaccttt
gaagtccegtg
gaaaaaccag
attatcrttgg
cttcoccteatt
aaagctatct
tgatggtgga
gaagcggaag

goctocctggga

Y2

agcgacaaaa tcaagaagat 4740

ccacaaagaa
gattatctgg
gtgaatgagt
ccgagtcaag
gacagttctg
agaaataatg
aatgtcatca
tatrggaatta
gctctgatga
ttegtccoag
ctgcagttca
atgtgcaatt
aagtcctatg
tggtcaatca
tatgtggtgce
gtgctggage
ttecttgatcet
gcaatggctg
gacttggtgg
actgttctga
cctcoctgaatg
ggccagaatg
ccrgeoegttyg

gttaatgggg

aacaaaacac
tgaagacgta
ttaggtatayg
aagttaatga
cagatcgatt
tcaaggtgty
acaatgccat
ctgctttcaa
ccacatcagt
ccagetttgt
tcagtggagt
acgttgtcecc
tgtcrotccac
cacctcteat
tcaccagcgt
tgttcaccga
tcccacattt
atgccectgga
gacgaaacct
tccagtacag
atgaagatga
acatcttaga
acaggatttg

ctggaaaatc

4800

4860

4520

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

€000

6060

€120

6180




WO 00/78971 18 DEC 2003 PCT/ US00/ 16591 gcacttcacg ggcctgcttg gectcttcta
cgggtctgtc ctgagtcttc tatgaatctc 420 ccttcaggge agattcatat ttagactc®@iEC 2003

cacagtttga cctgagtttt ggccagaata 480 aggtgacatt tagtttgttg gcttgatgaa
ggcctgecatt cctactctt ng?{‘F&l”c‘g?’t

t gact t aaatwaweF8jhcat at ggtgtgta 540

tgcccctcca gtgttttggg tagttttget 600 ccccctacag ccaaaggcaa acagat aagt
t ggaggtct g gagtgactac ataattttac 660 acgactgcaa ttctctggct gcacttcaca
aat gt at aca aactaaatac aagtcctgtg 720 tttttatcac agggaggctg atcaatataa
t gaaatt aaa agggaggtgg tcccatattg 780 ttctgtgttt ttgtttgttt gtttcttttt

ttgtttttgt geeséaalt fadugt £AALEdg2840ac %LQ@&QQQ@%Q%&%E@%%&@&%tsS%&9
ggt cct ct ga gggacct ggg gagct caggc 900 tgggaat ctc caaggcagta ggtcgcct at

caaaaat caa cgheeauyt tcdtghygGygaacB6fha ageaaaasiyGaddReat tREq6602G956t

gt ccgecttc ccctcaccce agectaggec 1020 tttgaaagga aacaaaagac aagacaaaat
gat t ggcgt ¢ TGP FFE9A TACESECEH T 9208W Jagadretat grogarccaaiteccet CCERexgy
ctgaggaaac {aacaaagga aaaaaaaatt 1140 gcggaaagca ggatttagag gaagcaaatt

ccact ggt gc TCEEHTet gt CogoaacHiT P20 95 EFag2 4999 HEY FEatacageT Gé3agc
ccagcgettc @&gg%&gcgagﬁggﬁggﬂt%% cg&%%EQ%%%ga%:gggggﬁg%agag%ggg%fgg

cggaccctaa gacacctgct dgtaccctcca ccccca cacctc

ct agat gt gt ©GtggERgUerJoganngt EechdR: oY ebbandd: SUHO0YGRES Q05L GERF Ot
gctttctgcet gagtgactga actacataaa 1440 cagaggccgg gaacggggcg gggaaaaggg
agagcacagg ¥EreERHAEQEC1I2ag9erEceiImwmItsOd stgmgeteyggtcgrages gagtcadbed aaangy
aact agtccc caaaaacc ccgt aattgc 1560 gagcgagagt gagtggggcc gggacccgca

gagccgagee GREERTT Gt B IXECYGoEIG I8P “CifFeadRiyCa FIgetuGoberactes £69B8 <210>
4 5211 DA og2daz T s2ddokiuTR: SAPLENR F400 3. dbhed 808G 2005,00

taggtttgga gatggttata caatagttgt acgaatagca gggtccaacc cggacctgaa €780

gocctgtocag gatttctttg gacttgcatt tcctggaagt gttctaaaag agaaacaccg 6840

gaacatgcta
cctctececcag
tgaccaagta
ctcattacac
tgagaaagrg
aagaggaact
tgatgtggga
tgcaatgaaa
ctctcaagrg
gaacccaatg
tctcattggyg
atcaaaaggt
ccggrgacac
gaaagtttga
tctatcaaca
gattccecctcet

aggcacggga

caataccagc
agcaaaaagc
tttgtgaact
aaaaaccaga
aaagaaagct
agactttcct
agaagtaaac
acaaaattcc
aaagacttga
gacatatggg
gttgcaacaa
aatgcacatc
atccattget
agcaccatgyg
ttgaatatca
gataagctgt

aacttggttc

ttccatctte
gactccacat
ttgccaagga
cagtagtgga
atgtatgaag
ttgcaccatg
tggatactgt
attacagggg
atttagtttt
tttgaactca
taattcatca
ctcattcact
ggcaatgagt
tgﬁgtcatgc
gttgacagaa
Tctggtggcea

cattgttata

attatcttct
agaagactac
ccaaagtgat
cgttgcagtt
aatcctgtte
tgaagtgttg
actgatacta
cagtgccttt
ttacctatac
cactetttrt
agtaatcatg
aagccatgcc
gtgccagagt
tcacttttgt
tggtgccatg
gtaacatgeca

ttgtectatg

13

ctggcecagga
tctgtttcte
gatgaccact
ctcacatctt
atacggggtg
tggagaaaag
ttcaatgcaa
gtagcectatg
ctatgtgaaa
ttrtttEtgt
gccagcgatt
atgcccagga
tattagtgce
gaaagctgct
cgtggctaac
acaaaaatgt

cttcgagcca

tattcégcat
agacaacact
taaaagacct
ttctacagga
gctgaaagta
dagccagaagt
tgcaattcaa
tcttgtacgg
ctctattatg
tcctgtgtat
attgatcaaa
gactggtttc
aagtttttca
ctgctcagag
atrcctgectet
gggtgrctet

tgggtctaca

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860



attccaanaa cattttccng
acttacccnc caaat gaagn
cttacactta tgcttccggce
aacagat at gwpaoasgat t a
gaattcgcgg ccgcagtcga cggacccccg ggaaagattc
gacagt agt g gacgttgcag ttctcacatc ttctctacag gat gagaaag t gaaagaaag 360
ctat gt at ga agaatcctgt tcatacgggg tggct gaaag taaagaggaa ctagactttc 420

ctttgcacca Lgf t t ggagaaa_agagccagaa gttgat gt gg gaagaagtaa 480

act ggat act g%g a%qgg% %éﬁ tt%g?%gﬁa% Gé5E agc’é%f’t%taﬁc‘%ﬁt gﬁaﬂeg%aaaa%a&aa%ﬁct T840

ccattacagg -ggeagke8 Cl-oh C tiota C t gaaagactt _600

gaatttagtt ttttacctat ga%%%?g%ﬁgt%gigtgct%t ég%qgg%%%gggg%% 8‘" %g?%ﬁ"g@%"o

ggtttgaact scacaeiktt tdgghbdddett gigeceodtgt gt badlgCaddqdegital t §6336a3 sd0 |
aattcatcaa gt aaaaaaaa aaaaaaaa 748 <210> 5 <211> 2011 <212> DNA <213> |
Hono sapi erf$-<4E092 3-S5 RacEOt IRACERIFITACL Yt Yitggedt dtyatgaagt eaat gam gomact agac {
tttcctttge 60 accatgtgaa gtgttgtgga gaaaagagcc agaagttgat gtgggaagaa |
gt aaact gga “T207%%f 3%t%@§%?td:%ét aard:gé?atcéé ARAGERHIG A A B4t GER At IERa B Paa

‘iattccattaci8Q., At tgtet, totatggctc t caagt gaaa
gact t gaat t 5'4%0&l £ gg?% tg tg g%%gcc%g% g%%:a?%a?%t% éga%fgt e T té? f%t ggaé" Cc%%%’a%g%ac

at at gggt t t g8@thgagamciradgaatt idcktéddeh ddckt Gidee Chr QlegiAlt EtiGeat 43088t 9
caacaataat 360 tcatcaagta atcatggcca gcgattattg atcaaaatca aaaggtaatg
cacat cct ca *42ERt9ef € St asgfave atagceAMPe TwIggHEgactcwggtddcacegdat gaaagatocC
attgctggca 480 25 1 8 DEC 2003 WD 00/ 78971 PCT/ US00/ 16591 at gagt gt gc

cagagt t at t At HEEAGFR ER T CE IR YR RIEFEATTEE A (FGLEFRF 25 BT T L E BB gRA00acC

catctgtggt tgccaactca
t cggcacgca att at gt agt
tngttgtgtg ggaattggac
cgccaagtta tttaggtgcen

caatgtcttt
agcnactctt
ggat accat t
cgat agaat a
ctctcattac

cattttctga 601§
aggcccccgg 120 OeC 00

t cacncagga 180
Ct caaguriisgo/ 401
acaaaaacca 300

ttttgtgaaa
gccatgcgtg

9@8@&3@%9%
gCt aaca
ggttgtagga
caatgcaaaa
gaaaacagct
cttcaaataa
ttcatctctt
catttttcag
actgtttrac
attgtttggg
daaatttgaa
ttctttaaat
tagaagttaa
agtgatatgg
ttctecteat
tattctaatt
tcaaggccat
ttttaataca

tcattaatac

attgtggtag

RIS

R

catt

gcccactgta acaatattgg gcagocotttt

gccaagaaagq tataagggtc acaagtttaa

agcttgaaaa
ttggctttge
caatcactag
agttttctaa
taatacttac
gaagttcaag
tattaacgct
ttacagaata
agtcaatatt
catcgttgcea
ttaatatcett
cttcattata
attttaaaaa
gattgaaagg
tgtgttacct

aaatttttac

cttgctgaaa
agatattgga
tcaagaaaaa
cccagtetta
tgttaactgt
tgatctttca
aaaggtgtaa
ttatataacc
gattttaaat
atttacagta
tcaaaatcaa
gtaaatctat
atcaaaaggc
acctecttetyg
tttaaaatag

caactctata

aacacaactt
taccccatta
tataaaaaca
tttttetagt
cttgagagaa
atatcattac
gacttcagat
cactgcetgaa
ataagtaatg
tcttcaaaaa
agttatggtt
gagcaactcc
actgtgaact
aagctagaaa
taatttttta

ctcaatcaag

Y

ac ?a aaat atCCtaa tt
ctgata agctyt
cat gcaacaa cagedgtggHec gt Sdcat AgIa c AGY0AAREL g8 M daGa Al dag?
cctatgcttc gagccatggg tctacagggt catccttatg agactcttaa 7

ey

ttttotoett
acaatgaatt
gtgtttatgg
aatctgacag
acaaatactt
cagtaaacat
aagaaaaata
taacttette
ttcaaattaa
aaagaaaaaa
aaggcatatt
tacagaattt
tcecteattee
ttacttcggt
attttgaaga
caatctatag
cattttectg

caaaatttct

600 acagaat gt
cfPaa

660 "23T'G

ttaattgcaa
cttcaacagg
catttagtac
tctcaaattt
ccatatggag
ttgtaaaaat
tgagagaact
cactttttce
tctttctata
atgattgrtt
tccaataact
atagaataat
actaaaatcg
tcctetgatt
aaacacgaca
ttatacatct
tgtaaaccta

gtatatteec

3 gr At A0t

8580

B640

8700

8760

8820

8880

8340

2000

9060

5120

9180

9240

9300

9360

5420

9480

9540

9600



atatacttag atcctggtaa gaggcaaaga atcaacagcc aaactgctgg ggct gcaagc 84 DEC 2m

t gct gaagcc agggcat ggg attaaagaga ttgtgcgtzc aaacctaggg aagcctgtgc 900
ccatttgtcc tgactgtctg ctaacatggt acactgcatc tcaagatgtt tatctgacac 960
aagt gt at t avbbbedsggctt tttgaattaa tctagaaaat gaaaagat gg agtt BERUSSVIBEH0
t gacaaaaat gtttgtactt tttaatgtta tttggaattt taagttctat cagtgacttc 1080
tgaatcctta gaatggcctc tttgtagaac cctgtggtat agaggagtat ggccactgcc 1140
ccactatttt tattttctta tgtaagtttg catatcagtc atgactagtg cctagaaagc 1200
aatgtgatgg tcaggatctc atgacattat atttgagttt ctttcagatc atttaggaia 1260
ctcttaatct ¢ da t t_atgctgtagc tgaaagagta 1320

9@555 Q@é Ca%c@ét%qag &ttgcggtagggﬂggg aaa’i: acf%gg?caa g%%téga caSiG\,‘OSO

tgtacgtacg tataagacta gagagatatt aagtctcagt acac gtg

tt cagct cac rkggidst ac aagddataagHichgadabt K051 c 0L A0DYYSEH AL AUARCAR s 1440
tattgggcag cctttttttt tttttttttt aattgcaaca atgcaaaagc caagaaadgta 1500
t aagggt cac *aatctranacageicgantaretataeancagggaaraacagat aff cChagaaantt 51560
tgct gaaaac acaacttgtg tttatggcat ttagtacctt caaataattg gctttgcaga 1620
t at t ggat ac “BeTH T AQ4L " LI GAR APt CRt ARt I AF T33P cE TR B Tt SRABCAYTGa%84B30
agaaaaat at _g t tcca tatggagcat ttttcagagt tttctaaccc 1740
agtcttattt t ?@??g??égc{%ﬁgéﬁafgg 335 g‘é‘tgé%"tttaf*t‘ftca&g?%étt ST Gt *2%00
taactgtctt gagagasgaagnéanlat alddsfadaathol {941 1829048 501 §.52R01485 360
tctttcaata tcattactaa cttcttccac tttttccaaa atttgaatat taacgctaaa 1920
ggt gt aagga rettmagedt tttcomaat aqhcatdthtcttabaidcck t tdraatidcr agagaad alat 106280

at at aaccca ctgctgaaaa aaaaaaaaaa a 2011 c210> 6 <211> 3366 ZC 1 8 DEC 2003
WD 00/ 7897 FIESPF2STPINAIRIAEIET HELAEPAS AP RS2 PRTH UBGCLIBE9 1408098 MP&AL cCt gt

t cat acgggg aaag_taaagaggaa ctagactttc ctttgcacca 60 t gaagt gt
t gt ggagaaa t;ég%%%géagggaﬁattgg? g&gcgtatﬁgacefﬁf%l%{:té&t 5?%?%“1%9"’:8?%& ic

tattcaat gc agégeasd ttgt@@attgsaaaggac&aae%@Q&%ca«;@aééa%g@t%gc%aa%%agio%st

ttgtagccta tgtcttgtat ggctctcaag tgaaagact gaatttagtt 2 t tacct at

acct at gt ga raswttect ed tractggass ocagadaggacahaigrggt ddagaadile t 3aacagat 10260
ttctaagtta aatcattttc attaaaagga aaaaagaaaa aaaattttyt atgtcaataa 10320
ctttatabtga agtattaaaa tgcatatttc tatgttgtaa tataatgagt cacaaaataa 10380

agctgtgaca gttctgttaa aaaaaaaaaa aazaaaaaaa aaaaaaaaad aaaaaaaaaa 10440

dadaaadaaa ajaaaasaaaa aaaaaaaaaa aaaa 10474

<210> 8
«211> 2261
<212> PRT

<213> Homo sapiens

<400> 8
Met Ala Cys Trp Pro Gln Leu Arg Leu Leu Leu Trp Lys Asn Leu Thr

1 5 10 15

Phe Arg Arg Arg Gln Thr Cys Gln Leu Leu Leu Glu Val Ala Trp Pro

20 25 30

e



caaacttttt tttttettttt
caagt aat ca t ggccagcga
ct aagccat g ccatgcccag
gt gt gccagawplgoasd-adt g
gctcactttt gtgaaagctg
aat ggt gcca tgcgtggcta
cagt aacat g caacaaaaat

tattgtccta fgctfcgagc,gal

acttagat cc tggtaagagg
gaagccaggg catgggasta
ttgtcctgac tgtctgctaa
gtattatttc tggctttttg
aaaaatgttt gtacttttta
tccttagaatTg

tttttttttt ttcet
t gat ggt cag gat ctcat ga
taatctcact tcatcaatca

ttattgatca

gttcctgtgt attctcattg
aaat caaaag
t cccggt gac
cagaaagttt

agt ct at caa

gagact ggt t
ccaagttttt
ctctgctcag
acatcctgct ttgattccct

gt gggt gt ct ctaggcacgg
tta caggqtcatc
caag glt&te cgeuaégg%
aagagattgt gcgjtcaaac
cat ggtacac tgcatctcaa
aattaatcta gaaaatgaaa
atgttatttg gaattttaag

cattatattt>®>gagtttcttt
aatatttttt gagtgtatgc

gggtt gcaac aat aattcat
gt aat gcaca
acatccattg
gaagcaccat
cattgaatat cagttgacag
ct gat aagct gttctggtgg
gaaacttggt tccattgtta

cttatgagac tcttaaatat

Ehadd PECLEygEet T sy Prgct

ct agggaagc ctgtgcccat
gatgtttatc tgacacaagt
agat ggagtt gtattttgac
ttctatcagt gacttctgaa

gk flr Jlicagbinyetty st Begt atagag Daghad ¥QECPRCEGCRESAC
Atgta agtttgcata tcagtcatga ctagtgccta gaaagcaatg

cagattattt aggatactct
t gt agct gaa agagtatgta

cgtacgtata agactagaga gatattaagt cacagtacac ttcctgtgcc atgttattca
gctcact ggt Gy auaanéatrragiid ghCidingtgotigtagd JRAOLGCACL G L,agcagtatt

18 DEC 2003 WD 00/ 78971 PCT/ US00/ 16591 gggcagcctt tttttitttt
tcacaagttt aaacaatgaa gdcttcaaca

aacaat gcaa &&gccaagaa

agt at adggg 1500

360

tcctcattca 42
ct ggcaat ga 483 8 DEC 2003

ggt gtrgtrazEng /HeE91

600
660
720
7B0
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440 Z:: ~

tfttaattge

gggaaaacag ctagcttgaa aacttgctga 1560 aaaacacaac ttgtgtttat ggcatttagt
agtttcaaat aattggcttt gcagatattg 1620 gataccccat taaatctgac agtctcaaat

ttttcatctccllcaat gact., a0l .caaga3a

agcatttttc agagttttct

80
oo &

aacccagtct 1

aﬁataaaaa caacaaatac ttccatatgg

BFPCt Yrtdgt SHacrer t t gt aaaa

atactgtttc actaatactt actgttaact 1800 gtgitgagag

ctattgtttg gggaagttca agtgatcttt 1860

caatatcatt

ccaaaatttg aatattaacg ctaaaggtgt 1920 aagacttcag

tattttttaapgtttaca aa tattatataa 1980
&t V1t 242 2580t vaPhe Sagtiem
tatcttcaaa

tttagaagtt  aaagtc

Leu

115

Leu Arg Thr

130

Gln Asp Phe

145

Asn Leu Ser

Val Ile Leu

180

gt
ctagtgatat ggcatcgttg,gaatttacag 2100
atttctcctc atttaatatt tttcaaaatc 2160

Leu Tyr Ser Gln

Leu

Leu

Leu

His

105

Lys Asp Thr Ser Met

120

Gln Gln Ile Lys Lys Ser

135

Val

Asp Asn Glu Thr Phe

150

Pro Lys Ser

165 170

Lys vVal Phe

185

3¢

cccactgctg

aaaagaagga tatgagagaa
actaacttct tccacttttt
atttcaaatt aatctttcta
aaaaagaaaa aaatgattgt
dradggcataldy t ccaat aa
aat%gggaat ttat agaat a

Thr Val Asp Lys Met

Leu Gln Gly Tyr Gln

Lys Asp Met Arg Lys Val

125

Ser Ser Asn Leu Lys Leu
140

Ser Gly Phe Leu Tyr His
155 160
Leu Arg Ala Asp

175

Leu His Leu Thr

150



aaagttatgg tttcctcatt ttactaaaat cgtattctaa

at gagcaact
gcact gt gaa

ccttacttcg
ctattttgaa

t gaagct agawapsabat at

agtaattttt
t act caat ca
aattct caaa
cttattaaca
at gcccagca
ct gt act gaa

agtaat catt gactapagec,dat Ehg%tegtl_?{s
t gt gt cat g

aaatattttc
atttggaccc
tctttcaaaa
atcccttctt
att ccaagca
tt gcaaaact
8 DEC 2003

aactttatat gaagtattaa aatgcatatt 3240

tacattttcc
agcaaaattt
atacgtgttc
act gt gaat a
caattcattg

gttcctctga
gaaaacacga
agtt at acat
t gt gt aaacc
ctgtatattc
aaaaatttct
t gagaaat ac
tt aaaaaaca

tttcaaggcc
cattttaata
cttcattaat
t aat t gt ggt
ctt gt ggaat
gcttttgcat
agaagaaaat
accaaacctc

agcaaat gct ttgtgactat taaatcttgc

caaagagcca

tLtt Lttt
aata f:ét‘ Yaue

ttggt atibat ctactagaat agigt aatac
tggtgcatcc cccttaaaan gttctatttc
ataccctaag atgaagctgt ttttcttctc
ctttacg{ctg tctgtaatgg gatctatttt

HFatth
WO 0Qy

a4tSert Tac dae dys atin endge
78971 PCT/USO%G}6591 gaaaaaagaa aaaaaatttt gtatgtcaat
tctat gtt §t° aat at aat ga gt cacaaaat

ttcttcatta
atattttaaa
cagat t gaaa
actgtgttac
agaaattttt
gt acct at gt
ctttgggaca
aat aagccct
acact act gt
acatcattca

et T

tgnagaQ%%a
cat aaggaf't
tttgttcatc

t gcact ggaa

t agt aaat ct
aaat caaaag

accaactcta
gagtttcaga
cct cagaaaa
ct at acat aa
atttcattat
ttcact gt at
at at caggt a

Atl4y4gacart a

ttgctctaat
tagcttgctt
attggccctc
t at ct gagaa

Eyza@licayt tLeucald aaaag

2220
2280
ggacct ct t c 1ZB8EC 2003
ct t t traAra@so0d 4490

2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180 1 1

aaagctgtga cagttctgtt aaaaaaaaaa 3300 aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa

aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 3360 aaaaaa 3366 <210> 7

<211>

10474

<212> DNA 223cliHerp wapiensrg4e0>ash hed agaankiLdgiasaagllJet@agcaagce

ttcggcacga
ggggagct cc

ccgcagagc cgagccgacc 60
:gégcaccaac agagcéytt 120
cggttctgtt ttctcccctt ctccggaagg 180
acacaaaagt ggaaaacagt taatgaccag 240

gctgecttcc aagoast 666 sa065A6RC 6, 390

Ala Thr Lys

Thr

245

Leu Leu His

260

Phe Ser Met

27%
Thr

Asn Val

250
Ile

Ser Arg

305
Ser

Leu Asn

Arg

Asn

Val

Trp

Ser Trp Ser

Ser Ser Ser

298
His

Cys Gly

310

Tyr Glu Asp

325

250

Ser Leu Gly

265

Asp Met Arg

280

Ser Ser Thr

Pro Glu Gly

Asn Asn

Tyx

330

I

Thr Leu Ala

Phe Pro Ser Lys Glu Leu ala Glu

255

Gln Glu Leu

270

Gln Glu val

285

Gln 1le

Tyr

300

Gly Leu

Lys Ala Leu

Met Phe Leu

Gln Ala Vval

Lys Ile Lys

120

Phe Gly Gly

335

cttctctccc gggct gcgge agggcagggce
ctcagggégc tttgctcctt gadttttcce

Ctt gt caagg ggt aggagaa agagacgcaa
ccacgggcgt ccctgetgtg agct ct ggece




tgggcgtgct ggectgaggga acatggettg ttggectcag ctgaggttge tgctgtggaa 3G per 0

gaacct cact ttcagaagaa gacaaacatg tcagctgtta ctggaagtgg cctggcctct 420
atttatcttc ctgatcctga tctctgttcg getgagctac ccaccctatg aacaacatga 480
at gccat t t ty§g@a@bpaag ccatgccctc tgcaggaaca cttccttggg ttcapgpyssBan
tatctgtaat gccaacaacc cctgtttccg ttacccgact cctggggagg ctcccggagt 600
tgttggaaac tttaacaaat ccattgtggc tcgectgttc tcagatgetc ggaggcttct 660
tttatacagc cagaaagaca ccagcatgaa ggacatgcgc aaagttctga gaacattaca 720
gcagat caag aaafccagct. caaacttgaa gcttcaagat ttcctggtgg acaat gaaac 780
cttccttggghﬁnt(g%‘f %?gt%l“aggﬁééP&%g?c%a T‘t’%t“é&%‘g“ﬂ‘g%%@aﬁ gct 840
gagggct gat gtcattctcgacaaggtatt tttggaaage taccagttag atttgacaag 900
tctgtgcaat ggatcaaaat cagaagagat gattcaactt ggtgaccaag aagtttctga 960

gctttgtggc ctaccaaagg agaaact ggc tgcagcacag cgagtacttc gttccaacat 1020 1 J

| a otC 2003 WD 00178971 PCT/ USOQO 16591 ggacat cctg aagccaat cc tgagaacact
aaact ct acaPrec et Gvecksrc gagdandgiya LO8(Rsngbdggtd gaa gechoaaaadecat t gct gca
tagtcttggg actct gccc aggagctgtt 1140 cagcatgaga agctggagtg acatgcgaca
ggaggtgatg tttctgdcca atgtgaacag £890 ctccagctcc ¥écacccaaa tctaccagge
tgtgtctcgt attgtctgcg ggcatcccga 1260 gggagggggg ctgaagatca agtctctcaa
ct ggt at gag gacaacaact acaaaacctt 1320 ctttggaggc aatggcactg aggaagatgc
t gaaacctt cadgat gaqaactrLige ettt 138Grotiactaraat Qatifoatgacagaatttgga
gtctagtcct ctttcccgca ttatctggaa 1440 agctctgaag ccgctgectcg ttgggaagat
cctgtataca ccsyacactc cagccaca¥h$ 1500 gcaggtcasyg gct gaggtga acaagacctt
ccaggaactg gctgtgttcc atgatctgga 1560 aggcatgtgg gaggaactca gccccaagat
ctggaccttc atggagaaca gccaagaaat 1620 ggaccttgtc cggatgctgt tggacagcag
ggacaat gac.caclitttagg aacagcagf.t 8 ggat ggctt a gat c cccaagacat
cgtggcgttt tt g%%cpégg%spaggﬁgégg%lﬁ %gﬁg\rgt %tncg%lg%"g% Agﬁtétlg'?gagft% *¢t gt gt acac
ct ggagagaaszgct tt caacg agactsagcca 1800 ggcaatf£cgg accatatct gggcttcat gga
gt gt gt caac ctgaacaagc tagaacccat 1860 agcaacagaa gtctggctca tcaacaagtc
cat ggagctg ctggatgaga ggaaattctg 1920 ggctggtatt gtgttcactg gaattactcc
aggcagcatt gagctgcccc atcatgtcaa 1980 gtacaagatc cgaat ggaca ttgacaat gt
ggagaggacaafbadRec migatgyotia YehFreckifgher cer Pyt €t ¥gad et gaccectt

tgaggacatg cggtacgtct gggggggctt 2100 cgectacttg cgggat gl gg tggagcagge
aat cat cagg gtgctgacgg gcaccgagaa 2160

Glu Glu Leu Ser Pro Lys Ile Trp Thr Phe Met Glu Asn Ser Gln Glu

420 425 430

Met Asp Leu Val Arg Met Leu Leu Asp Ser Arg Asp Asn Asp His Phe

435 440 445

Trp Glu Gin Gln Leu Asp Gly Leu Asp Trp Thr Ala Gln Asp Ile Val

450 455 460

Ala Phe Leu Ala Lys His Pro Glu Asp Val Gln Ser Ser Asn Gly Ser

465 470 475 480

val Tyr Thr Trp Arg Glu Ala Phe Asn Glu Thr Asn Gln Ala Ile Arg

485 490 495

kL



gaaaaccggt gtctatatgc aacagatgcc
gcgggt gat g agccggt caa tgeccctctt
t gt gat cat ¢ aagggcat cg t gt at gagaa
cat gggcct gvgagaariagca tact ct ggtt
tcttgtgagc gctggectge tagtggtcat
t gat cccagc gtggtgtttg tctcecctgte
cttcctgatt agcacactct tctccagagc
ctacttcacg ctgtacctgc cctacgtcct
cacactcaag atcttcgcta gecctgetgtce
ctttgccctt tttgaggage agggcattgg
8 DEC 2403rhArBOE783%8 RETMRISEDL
ttcgatctcc atgatgctgt ttgacacctt
ggctgtcttt ccaggccadt®®acggaattcc
ctactggttt ggcgaggaaa gtgatgagaa
gt cagaaat ¢ t gcat ggagg aggaacccac
cct ggt aaaar gt g1 AeRPad waFH09aL G243
tt at gagggc cagat cacct ccttcctggg
gt caat cctg accgggtégt tccccccgac
cattcgctct gagat gagca ccatccggca
gctgtttgac atgctgactg tcgaagaaca

ct ct gagaag_cacgt gaagg cggagat gga
aagcaagctdﬂﬁaégbgéﬁ ec%%bg&%

ggccttggec tttgi cgggg gat ct aaggy
ggacccttac tcccgcaggg gaat at ggga

cattattctc tctacacacc acatggatga
catcccccat gggaagct gt gct gt gt ggg
aacaggct acstraéts Gaeciisut tapt daadha
aaacagt agt _agcact gt gt catacctgaa
t gat gct ggc”tt gggcageg accatdlgag
ctccaacctc atcaggaagc atgtgtctga
gctgacczat gtgctgccat atgaagctgc
t gagat t gat agtaeegyat CdiuCAGHTaE L35

565

Gly Pro Arg Ala Asp Pro Phe

580

Phe Ala Tyr Leu Arg Asp Val

595

Thr Gly Thr Glu Lys Lys Thr

610 615

Pro Cys Tyr Val Asp Asp Ile

€25 €30

ctatccctgt tacgttgatg acatctttct 2220

catgacgctg gcctggattt actcagtgge 239DDEC 2003

ggaggcacgg ctgaaagaga ccatgcggat 2340
tagctggttc attagtagcc tcatREHVEWI2IT0
cctgaagtta ggaaacctgc tgccctacag 2460
cgtgtttgct gtggtgacaa tcctgcagtg 2520
caacctggca gcagcctgtg ggggcatcat 2580
gt gt gt ggca tggcaggact acgtgggctt 2640
tcctgtgget tttgggtttg gctgtgagta 2700

agt gcagt gg gacaacctgt ttgagagtcc 2760 Q 1

d&65941 tghogagged tgat ggcticarat ct caccac
2820 <cctctatggg gtgatgacct ggtacattga
288603 caggccctgg tati#tcctt gcaccaagtc
2940 gagccaccct ggttccaacc agaagagaat
3000 <ccacttgaag ctgggcgtgt ccattcagaa
2695 a9k oact gLe gatageelgg cact gaat tt
3120 ccacaatgga gcggggaaga cgaccaccat
&80 ctcgggcacc sgect acat cc t gggaaaaga
3240 gaacctgggg gtctgtcccc agcat aacgt
3300 catctggttc tatgcccgct tgaaagggct

3360 cagat ggcc ctggatgttg gtttgccatc
§%25313?6d8§tgﬂéléfggﬁggﬁhglégctatctgt
3480 tgtcattgfg gatgaaccca cagctggtgt
3540 gctgctgctg aaataccgac aaggccgcac
3600 agcggacgtc ctgggggaca ggattgccat
3660 <ctcctccctg tttctgaaga accagct ggg
B 0ys aRyat gisgfom Argdtescaircdligtt cct gcag
3780 aaag%%ggac agtttttctc agagcagttc
3840 tgacxtgetg accatcgat géPctctgetat
3900 agcccggcectg gt ggaagaca tagggcat ga
3960 taaggaggga gcctttgtgg aactctttca

ﬂ}QﬁQQle Lys Asp Gly Tyr Trp Asp Pro

570 575

Glu Asp Met Arg Tyr Val Trp Gly Gly

585 53¢

Val Glu Gln Ala Ile Ile Arg Val Leu

600 605

Gly vVal Tyr Met Gla Gln Met Pro Tyr

620

Phe Leu Arg Val Met Ser Arg Ser Met

635 640

29




catttctagt tatggcatct cagagacgac cctggaagaa atattcctca aggtggccga 408

0]
agagagt ggg gt ggat gct g agacctcaga tggtaccttg ccagcaagac gaaacaggcg 4148 DEC 200

ggccttcggg gacaagcaga gcectgttttag cccgttcact gaagatgatg ctgctgatcc 4200
aaat gat t ctw@agmbgacc cagaat ccag agagacagac ttgctcagtg ggat pURUSEH/14280
caaagggt cc taccaggtga aaggctggaa acttacacag caacagtttg tggccctttt 4320
gt ggaagaga ctgctaattg ccagacggag tcggaaagga ttttttgctc agattgtctt 4380

gccagectgtg tttgtctgca ttgecccttgt gttcagcctg atcgtgccac cctttggcaa 4440 31 1

8 DEC 200%}VE{00%38971 PCT/ USOQQ 16591 gt accccagc ctggaacttc agccct ggat
gt acaacgaa ‘Cagtacacar t iyt ¢aycHa HH0ad e tyat v ¥et Aagipdcatyglegaaccct gga
actcttaaac gccctcacca aggaccctgg 4560 c t.cgggacc cgctgtalgg aaggaaaccc
aat cccagac acgccctgcc aggcagggga 4620 ggaagagtgg accactgttcc cagttcccca
gaccat catg gagcccttcc agaat gggaa 4680 ctggacaatg cagaaccctt cacctgcatg
ccagt gt agc agcgacaaaa tcaagaagat 4740 gctgcctgtg tgtcccccag gggcaggggg
gct gect ct thyec@adagdal dhvaghadas d80B1a taggagat ay€ caht™ag@ac &rg gacaggaag
aaacatttcg gattatct t gaagacgta 4860 tgtgcagatc atagccaaaa gcttaaagaa
caagat ct gg gt gaat gad®®ttaggtatgg 492665 cggcttttcc ct gt gt ca gtaatactca
agcacttcct ccgagtcaag aagttaatga 4980 tgccaccaaa caaat gaaga aacacct aaa
gctggccaag gacagttctg cagatcgatt 5040 tctcaacagc ttgggaagat ttatgacagg
act ggacacqiagaaataptigut £3A46E ted Brk00., Gh) CAR! 8AC 123999C] QUC at gcaat cag
ctctttcctg aatgtcatca acaatgccat 5160 tctccgggcc aacctgcaaa agggagagaa
ccctagccat tatggaaita ctgctttcaa &220 tcatcccctgeaatctcacca agcagcagct
ctcagaggtg gctctgatga ccacatcagt 5280 ggatgtcctt gtgtccatct gtgtcatctt
tgcaatgtcc ttcgtcccag ccagctttgt 5340 cgtattcctg acccaggagc gggtcagcaa
agcaaaacag _ctgcagttca tcag a 5400 aagcctgtc atctactggc tctctaattt
tgtctggga?eéfﬁug%%%??odgﬁt%ggé%i %ﬁ%ﬁlagﬁﬁ Cabty Vot c4tt Btckt cttcatct g
cttccagcag aaggcctatg tgtcctcgag 5520 caatctgegf gtgctagece ttctactttt
gctgtatggg tggtcaatca cacctctcat 5580 gtacccagcc tcctttgtgt tcaagatccc
cagcacagcc tatgtggtgc tcaccagcgt 5640 gaacctcttc attggcatta at ggcagcgt
ggccaccttt gtgctggagc tgttcaccga 5700 caataagctg aataatatca atgatatcct
gaagt ccgt Yt ﬁgt Gen ticdcheatfre B760er ey debgirra Vel aggguitecualt cgacat ggt
gaaaaaccaggcaatggctg atgcg ggga 5820 aagg}ttggg gagaatcgct ttgtgtcacc
attatcttgg gacttggtgg gacgaaacct 5880 15 720

Phe Leu Ser Val Phe Ala Val Val Thr Ile Leu Gln Cys Phe Leu Ile

725 730 735

Ser Thr Leu Phe Ser Arg Ala Asn Leu Ala Ala Ala Cys Gly Gly Ile

740 745 750

Ile Tyr Phe Thr Leu Tyr Leu Pro Tyr Val Leu Cys Val Ala Trp Gln

755 760 765

Asp Tyr Val Gly Phe Thr Leu Lys Ile Phe Ala Ser Leu Leu Ser Pro

770 775 780

Val Ala Phe Gly Phe Gly Cys Glu Tyr Phe Ala Leu Phe Glu Glu Gln

785 780 795 800




cttcgccatg gccgt ggaag
attcttcatc aggcccagac
agat gt gagg cgggaaagac
aat caaggagyd bgaegaaga
cgtgggcatt cctcttagtg

cactgttacc agaggagatg ctttccttaa 6240
agt acat cag aacat gggct actgccctca 6300
gagagaacac gtggagttct ttgccctttt 6360

ggtt ggt gag tgggcgattc ggaaactggg 6420

taact at agt cggagyCcaac s, faG4cAagd 2%%
tcctgtggtg tttctggatg aacccaccac

gt ggaattct gccctaagtg ttsgkcaagga 6600
t at ggaagaa tgtgaagctc tttgcactag 6660
gtgccttggce agtgtccagc at ct aaaaaa 6720
acgaatagca
t cct ggaagt "o t e aZHadsa
attatcttct ctggccaggg fattcagcat 6900
agaagactac tctgtttctc agacaacact 6960
ccaaagt gat gat gaccact taaaagacct 7020
cgttgcagtt ctcacatctt ttctacagga 7080

gggtggtgtt cttcctcatt
ct gt aaat gc aaagct at ct
agagaattct tgatggtgga
t at at agaag gaagcggaag
agtgctttgg gctcctggga

caaaaatagt
gtttgatgce

gagaggagt c
cct cgt gaag

b e s bEd Ll e
ga

aggcat g
ggggagat ca
gat ggcaat c

taggtttgga

t ccaacc cggacctgaa 6780 gcctgtccag
gﬁﬁa%c"crﬁf G8HOl 1 egierc ¥eptea

cctctcccag
t gaccaagt a
ctcattacac
t gagaaagt g

aat cct gt t c Ph¢ degotgt §lgotegaeagirar THAOryraagaggaaqt

tgaagtgttg tggagaaaag agccagaagt 7200
actgatacta ttcaat@taa tgcaattcaa 7280
cagtgccttt gtagcctatg tcttgtatgg 7320

t gat gt ggga
t gcaat gaaa
ctctcaagtg

actgttctga
cctctgaatg
ggccagaat g
cctgctgttg
gt t aat gggg

ttacctatac ctatgtgaaa ctctattatg 7380 gaacccaatg

cacttttttt gl it &1:9t 18 GeLOLQ Bto Mgoryrt Bl BLE 99
agt aat catg gccagcgatt attgatcaaa 7500 atcaaaaggt

aagccat gcc at gfisécagga gact ggttees 7560 ccggt gacse
gtgccagagt tattagtgcc aagtttttca 7620 gaaagtttga
tcacttttgt gaaagctgct ctgctcagag 7680 tctatcaaca

tggtgccat g6t gqct ARG, A AS! bLp &

40
p GZu Lys Ser His Pro

865 870 875

Lys Arg Met Ser Glu Ile Cys Met Glu Glu Glu Pro

885 8350

Leu Gly Val Ser Ile Gln Asn Leu Val Lys Val

Tyr

900 905

Lys Val Ala Val hsp Gly Leu Ala Leu Asn Phe

Tyr

915 920

Thr Ser Phe Leu Gly His Asn Gly Ala Gly Lys Thr

830 835 940

1

t ccagt acag 5940
at gaagat ga 6000
acat ctt aga 6060 8 DEC 2003
acagREnUsg/16390
ctggaaaatc 6180 32 1
8 DEC 2003 WO 0017897] PCTNSOO 16591 atcaactttc aagatgttaa caggagatac

atcttatcaa acatccatga
at cacagagc tgttgactgg
ccagagaaag aagttggcaa
t at ggagaaa aat at gct gg

cttlga fcggcgggece
g%c%aggégc ggcggttctt
gt agt gghta catctcatag
at ggt caat g gaaggttcag
gatggttata caatagttgt
gatttctttg gacttgcatt
beatfhedagct™it ccat cttc
agcaaaaagc gact ccacat
ttt§tYaact ttgccaagga
aaaaaccaga cagtagtgga
aaagaaagct at gt at gaag
egachd tre6tciyt gcaccatg
agaagt aaac t ggat act gt
#faaaatt cc attacagggg
aaagacttga atttagtttt
gacat at ggg tttgaactca
fi,l geaaepanfaattcatca
aatgcacatc ctcattcact
at ccattgct ggcaat gagt
agcaccat gg tgtgtcatgc
ttgaat atca gttgacagaa

Gly Ser Asn Gln

880

Thr His Leu Lys

895

Arg Asp Gly Met

910

Glu Gly Gln Ile

925

Thr Thr Met Ser




gattccctct gataagctgt tctggtggca gtaacatgca acaaaaat gt gggtgtctct 782%
aggcacggga aacttggttc cattgttata ttgtcctatg cttcgagcca tgggtctaca 78 DES 2003
8 DEC 2003 WD 00178971 PCT1USOQO 16591 gggtcatcct tatgagactc tta a@

tt agat cct gW§tRGEHdgca aagaat caac 7920 agccaaactg ctggggcet g@qgf}@%’é ga
agccagggca tgggattaaa gagattgtgc 7980 gttcaaacct agggaagcct gtgcccattt
gtcctgactg tctgctaaca tggtacactg 8040 catctcaaga tgtttatctg acacaagtgt ‘
attatttctg gctttttgaa ttaatctaga 8100 aaatgaaaag atggagttgt attttgacaa

aaat gttt gt metidul rRACIGilal PhdGao S8R0 raldel t @AOLL, Ghat KAt ga gt ctgaatC
cttagaatgg cctctttgta gaaccctgtg 8220 gtatagagga gtatggccac tgccccacta
tttttatttt ¥Ftatgtaag tttgcasatc 8280 agtcasgact agtgcctagasgagcaatgtg
atggtcagga tctcatgaca ttatatttga 8340 gtttctttca gatcatttag gatactctta
atctcacttc atcaatcaaa tattttttga 8400 gtgtatgctg tagctgaaag agtatgtacg

tacgt at aa taga t aggt 8460 cagtacactt cctgtgccat gttattcagc
tcagt ggtt?%ga at g?‘%gléﬁr& g‘?’i %@“g@g()sﬂ@(‘#‘{gpﬁg@ﬁs §eg gtb‘i‘h‘}g%aat attgg
gcagcctttt tttttttttt ttaattgcaa 8580 cagpgcaaaa gccaagagag tataagggtc
acaagtttaa acaatgaatt cttcaacagg B640 gaaaacagct agcttgaaaa cttgctgaaa
aacacaactt gtgtttatgg catttagtac 8700 cttcaaataa ttggctttgc agatattgga
taccccatta aatctgacag tctcaaattt 8760 ttcatctctt caatcactag tcaagaaaaa
t at aaaaaca ‘AcadEt BET g"ledﬁi&a‘f‘ﬂgé{gl g820Phe A5p tNatchee 4Gt tvaflctactecagt ctta
tttttctagt cagt aaacatgaﬁtgt aaaaat 888098act gtttcac taatacttac tgttaactgt
cttgagagaa aagaaaaata tgagagaact 8940 5atttgtttggg gaagtfcaag tgatctttca
atatcattac taacttcttc cactttttcc 9000 aaaatttgaa tattaactct aaaggtgtaa
gacttcagat ttcaaattaa tctttctata 9060 ttttttaaat ttacagaata ttatataacc
cact gct gaa Hhaay@adaa@®hatyat At kg Ak20Lyd agaaght sar a3gt eaatalt vgat ttt aaat
at aagt aat g aaggcatatt tccaataact 9180 agtgatatgg catcgttgca atttacagta
tcttcaaaaa tacagadftt atagaataat ¥P80 ttctcctcat PPRhatatttt tcaaaatcaa
agttatggtt tcctcatttt actaaaatcg 9300 tattctaatt cttcattata gtaaatctat
gagcaactcc ttacttcggt tcctctgatt 9360 tcaaggccat attttaaaaa atcaaaaggc
act gt gaact 1gttAt-gangdeaancacgieae F20Led Wkl aahaga, 9al 9gaagysacctcttctg
aagctagaaa caatctatag ttatacatct 9480 tcattaatac tgtgttacct tttaaaatag
taatttttta catQidt cctg tgtaaaccwas 9540 attgtggtexp aaatttttac caactctata
ct caat caag caaaatttct gtatattccc 9600

Lys Leu Lys Ser Lys Thr Ser Gln Leu Ser Gly Gly Met Gln Arg Lys

1025 1030 103s 1040

Leu Ser Val Ala Leu Ala Phe Val Gly Gly Ser Lys Val Val Ile Leu

1045 1050 1055

Asp Glu Pro Thr Ala Gly Val Asp Pro Tyr Ser Arg Arg Gly Ile Trp

1060 106S 1070

Glu Leu Leu Leu Lys Tyr Arg Gln Gly Arg Thr Ile Ile Leu Ser Thr

1075 1080 1085

His His Met Asp Glu Ala Asp Val Leu Gly Asp Arg Ile Ala Ile Ile

1090 1095 1100

“©2




1BDEC2043 WD 00/ 78971 PCT/ US00/ 16591 t gt ggaatgt acctatgtga gtttcagaaag;gfcﬂm
ttctcaaaat acgtgttcaa aaatttctgc 9660 ttttgcatct ttgggacacc tcaaaaaact i
tattaacaac tgtgaatatg agaaatacag 9720 aagaaaataa taagccctct atacat aaat
gcccagcacavatpesil gtt aaaaaacaac 9780 caaacctcac act act gt aPCTUEMYOARICt

gt act gaaag caaatgcttt gtgactatta 9840 aatgttgcac atcattcatt cactgtatag
taatcattga ctaaagccat ttgctctctt 9900 ttcttcttgt ggntgnatat atcaggtaaa
atattttcca aagagccatg tgtcatgtaa 9960 tactgaaccc tttgatattg agacattaat
ttggaccctt ggtattatct actagaataa 10020 tgtaatactg nagaaatatt gctctaattc
tttcaaaatg gtgcatcccc cttaaaangt 10080 tctatttcca taaggattta gcttgcttat
cccttcttat accctaagat gaagctgttt 10140 ttgtgctctt tgttcatcat tggccctcat

t ccaagcact S¢¥ dcgctt évt genabggges MA208ly sei akt tieugrAtt@aaat & f Ct gagaat t
gcaaaactagla&ﬁaaagttt cacaacagat 10260 ttctaagtta aatcattttc attaaaagga
aaaaagaaaa éaaattttgt at gt tHdt aa 10320 ctt¥fa%at ga agt attaaamot gcatatttc
tatgttgtaa tataatgagt cacaaaataa 10380 agctgtgaca gttctgttaa aaaaaaaaaa
aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 10440 aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa

aaaa 10474cx21Rx &y 24 bry 28611y 2 212 BRI <3133 HO{}PS I8NS;,5400> 8 Met
Ala Cys Trp Pro @ n Leu A¥gﬂ%eay Leu Leu Terup %I;)SLYB\S Lgﬁpf{ﬁ? Gy 5 10 15 Phe

Arg Arg Arg G n Thr Cysti@én Leu Leu Leuifau Val Ala Trp sRee 20 25 30 S
18DEC2003 WD 00178971 PCT/ US00/ 16591 Leu Phe Ile Phe Leu Ile Leu Ile Ser
Val Arg Leu Ser Tyr Pro Pro 35

Ser Ser Leu Ser Ser Cys Arg Ash Ser Ser Ser Thr Val Ser Tyr Leu

1140 1145 1150

Lys Lys Glu Asp Ser Val Ser Gln Ser Ser Ser Asp Ala Gly Leu Gly

1155 1160 1165

Ser Asp His Glu Ser Asp Thr Leu Thr Ile Asp Val Ser Ala Ile Ser

1170 1175 1180

Asn Leu Ile Arg Lys His Val Ser Glu Ala Arg Leu Val Glu Asp Ile

1185 1190 11ss 1200

Gly His Glu Leu Thr Tyr Val Leu Pro Tyr Glu Ala Ala Lys Glu Gly

1205 1210 1215

Ala Phe Val Glu Leu Phe His Glu Ile Asp Asp Arg Leu Ser Asp Leu

1220 1225 1230

Gly Ile Ser Ser Tyr Gly Ile Ser Glu Thr Thr Leu Glu Glu Ile Phe

1235 1240 1245

Y3



40 45 Tyr Qu Gn H's Glu Cys H's Phe Pro Asn Lys Ala Met Pro Ser Al
60 Gy Thr Leu Pro Trp Val Gdn Ay Ile Ile Cys Asn Ala Asn Asn Pro
75 80 Cys Phe Arg Tyr Pro Thr Pro Ay GQu Ala Pro Ay Val vVal Ay Asn 85 90
95 Phe Asnybyerdeer |le Val Ala Arg Leu Phe Ser Asp Ala Arg RCO/USemi63DI0 105

110 Leu Leu Tyr Ser A n Lys Asp Thr Ser Met Lys Asp Met Arg Lys Val
140 A n Asp Phe Leu VaI Asp Asn A u Thr Phe Ser Gy Phe Leu Tyr His

150 155 160 e eu.Pro L Ser Thr Val Lys Met Leu Arg Ala Asp
“Cg ® lv P ]IE"I‘ 2! r\éfy Iyﬁli: seuitd r‘l‘lﬁi TTFT &R Y¥u H s Leu Thr

180 185 190 0 00178971 1 8 DEG 2003 PCT/ US%%/6%6591 Ser Leu Cvs Asn Ay

Ey%E

165 170

Ser Lys Ser Qu GQu Met Ile Gn Leu Ay Asp 1 00 205 G n du Vval
Leu Cys Gy Leu Pro Lys Qu Lys Leu Ala Ala 210 215

Thr Leu Pro Ala Arg Arg Asn Arg Arg Ala Phe Gly Asp Lys Gln Ser

1265 1270 1275 1280

Cys Lew Arg Pro Phe Thr Glu Asp Asp Ala Ala Asp Pro Asn Asp Ser

1285 1250 1285

Asp Ile Asp Pro Glu Ser Arg Glu Thr Asp Leu Leu Ser Gly Met Asp

1300 1305 1310

Gly Lys Gly Ser Tyr Gln Val Lys Gly Trp Lys Leu Thr Gln Gln Gln

13215 1320 1325

Phe Val Ala Leu Leu Trp Lys Arg Leu Leu Ile Ala Arg Arg Ser Arg

133¢ 1335 1340

Lys Gly Phe Phe Ala Gln Ile Val Leu Pro Ala Val Phe Val Cys Ile

1345 1350 1355 1360

Ala Leu Val Phe Ser Leu Ile Val Pre Pro Phe Gly Lys Tyr Pro Ser

1365 1370 1375

Leu Glu Leu Gln Pro Trp Met Tyr Asn Glu Gln Tyr Thr Phe Val Ser

1380 1385 1390

Asn Asp Ala Pro Giu Asp Thr Gly Thr Leu Glu Leu Leu Asn Ala Leu

1395 1400 1408

Y

£85%0 1y

115 120
125 Leu Arg Thr Leu A n dn Ile Lys Lys Ser Ser Ser Asn Leu Lys Leu 130 135



Al a
235
250
265
280
295
310
325
Al a
Met
Leu
Al a

Gu Arg Val Leu Arg
240 Arg Thr Leu Asn
255 Ala Thr Lys Thr
2NOPHEsFJer Met Arg
28S Thr Asn Val Asn
300 Ser Arg Ile Val
315 320 Ser Leu Asn

Ser Asn Met
Ser Thr Ser
Leu Leu Hi s
Ser Trp Ser
Ser Ser Ser
Cys Ay His
Trp Tyr GQu

Asp Ile Leu
Pro Phe Pro
Ser Leu Ay
Asp Met Arg
Ser Ser Thr
Pro u Gy
Asp Asn Asn

Lys
Ser
Thr
Gn
Gn
Ay
Tyr

Ve a v ol PEC A

Leu Ala G n Ju Leu
A uPTEUSHELSSPhe Leu
Ile Tyr A n Al a Val
Gy Leu Lys Ile Lys
Lys Ala Leu Phe vy

330 335 180EC2003 WD 00/78971 PCT/ U500/ 16591 Asn Ay Thr Qu Qu
G u Thr Phe Tyr Asp Asn Ser Thr Thr 340 345 350 Pro Tyr Cys Asn Asp
Ser Pro Leu Ser 355 360 365 Arg Ile Ile Trp Lys
LysTher oyd egplLie Vay rGe\Gllyyshd heg lgd 9et0630 ©1380nl¥fo The Pro Asp Thr
Asn 385 390 395 400

Lys Asn Leu Qu Ser

Thr Arg Adn Val Met
1§10

Ala du Val
1415

1420

Pro Asp Thr Pro Cys Gln Ala Gly Glu Glu Glu Trp Thr Thr Ala Pro

1425 1430

1435

1440

val Pro Gln Thr Ile Met Asp Leu Phe Gln Asn Gly Asn Trp Thr Met

1445

1450

1455

Gln Asn Pro Ser Pro Ala Cys Gln Cys Ser Ser Asp Lys Ile Lys Lys

1460

1465

1470

Met Leu Pro Val Cys Pro Pro Gly Ala Gly Gly Leu Pro Pro Pro Gln

1475

1480

1485

Arg Lys Gln Asn Thr Ala Asp Ile Leu Gln Asp Leu Thr Gly Arg Asn

1490

Ile Ser Asp Tyr Leu Val Lys Thr Tyr Val Gln Ile

14895

1505 1510

Leu Lys Asn Lys Ile Trp Val Asn Glu Phe Arg Tyr

1525

Leu Gly Val Ser Asn Thr Gln Ala Leu Pro Pro Ser

i540

1545

1500

1515

1530

$5

1550

Ile Ala Lys Ser

1520

Gly Gly Phe Ser

15315

Gln Glu vVal Asn




Lys
Au
Met
Trp
Al a
480
495

Leu
Ay
H s
Thr

Thr Phe A n Gu Leu Ala Val Phe H's Asp Leu Au Ay Mt Trp 403@@@5
GQu Leu Ser Pro Lys Ile Trp Thr Phe Met Qu Asn Ser G n Gu 420 4 0
Asp Leu Val Arg Met Leu Leu Asp Ser Arg Asp Asn Asp His Phe 435 440 445
A u Gwo@vnsy7eu Asp Ay Leu Asp Trp Thr Ala A n Asp || ePEdIUSISM68E5 460
Phe Leu Ala Lys H's Pro Qu Asp Val Gn Ser Ser Asn Gy Ser 465 470 475
Val Tyr Thr Trp Arg Qu Ala Phe Asn AQu Thr Asn Gn Ala Ile Arg 485 490
01 O1 8 DEC 2003 WD 00178971 PCT/ USQOQO 16591 Thr Ile Ser Arg Phe Met

Cys Val,g PLo 300 505 51Q Ile Ala Thr Qu Val Trp
e Asn yglajég?e@é{g %ﬁfjmﬁﬁy eH 5Aéps T5 BF0 828 e 1Y SARP 1578 Phe Trp Al a

Ile Val Phe TthesAy lie Thr Pigxdy 530 535 54Q.9er Ile Gu Leu Pro H's
Val Lys Tyr Lys Ile Arg Met Asp Il e 545 550 555 560 Asp Asn Val G u Arg
Asn Lys Ile Lys Asp Ay Tyr Trp Asp Pro 565 570 575

Ser Ala Asp Arg Phe Leu Asn Ser Leu Gly Arg Phe Met Thr Gly Leu

1570 1575 1580

Asp Thr Arg Asn Asn Val Lys Val Trp Phe Asn Asn Lys Gly Trp His

1585 1590 1555 1600

Ala Ile Ser Ser Phe Leu Asn Val Ile Asn Asn Ala Ile Leu Arg Ala

1605 1610 1615

Asn Leu Gln Lys Gly Glu Asn Pro Ser His Tyr Gly Ile Thr Ala Phe

-

1620 1625 1630

Asn His Pro Leu Asn Leu Thr Lys Gln Gln Leu Ser Glu Val Ala Leu

1635 1640 1645

Met Thr Thr Ser Val Asp Val Leu Val Ser Ile Cys Val Ile Phe Ala

1650 1655 1660

Met Ser Phe Val Pro Ala Ser Phe val Val Phe Leu Ile Gln Glu Arg

1665 1670 1675 1680

Val Ser Lys Ala Lys His Leu Gln Phe Ile Ser Gly Val Lys Pro Val

1685 1690 1695

Ile Tyr Trp Leu Ser Asn Phe Val Trp Asp Met Cys Asn Tyr Val Vval

1700 1708 1710

“e




Arg Ala Asp Pro Phe Qu Asp Met Arg Tyr Val Trp Ay Gy 580
Tyr Leu Arg Asp Val Val Qu @n Alalle Ile Arg Val Leu 595

3? 16 DEC 2003 wo oon8971 PCTI USOQO 16591 Pro Leu Phe Met Thr

Ile Tyr Ser Val Ala Val Ile Ile 645 650 655 Lys Ay Ile Val
Ala Arg Leu Lys Gu Thr Met Arg 660 665 670 Ile Met Ay Leu
Leu Trp Phe Ser Trp Phe Ile Ser 675 680 6B5 Ser Leu Ile Pro
Ala Ay Leu Leu Val Val Ile Leu 690 695 700 Lys Leu @y Asn
Ser Asp Pro Ser Val Val Phe Vval 705 710 715 720 Phe Leu Ser

Val PrPhald [torLewe Ghn @ysiRheld etle| 118 425 p£3G:1435,58) Ty Leu
Asn Leu Ala Ala Ala Cys Ay Ay Ile 740 745 750
1715 1720 1725

Tyr Val Ser Ser Thr Asn Leu Pro Val Leu Ala Leu Leu Leu Leu Ley

1730 1735 1740

Tyr Gly Trp Ser Ile Thr Pro Leu Met Tyr Pro Ala Ser Phe Val Phe

1745 1750 1755 1760

Lys Ile Pro Ser Thr Ala Tyr Val Val Leu Thr Ser Val Asn Leu Phe

1765 1770 1775

Ile Gly Ile Asn Gly Ser Val Ala Thr Phe Val Leu Glu Leu Phe Thr

1780 1785 17950

ASp Rsn Lys Leu Asn Asn Ile Asn Asp Ile Leu Lys Ser Val Phe Leu

1795 1800 1805

Ile Phe Pro His Phe Cys Leu Gly Arg Gly Leu Ile Asp Met Val Lys

1810 1815 1820

Asn Gln Ala Met Ala Asp Ala Leu Glu Arg Phe Gly Glu Asn Arg Phe

1825 1830 1835 1840

Val Ser Pro Leu Ser Trp Asp Leu Val Gly Arg Asn Leu Phe Ala Met

1845 1850 1855

q+

538 BD2003
600 605

Thr Gu Lys Lys Thr Ay Vval Tyr Met Gl-i A n Met Pro Tyr 610 615
Cywompnssfal Asp Asp |le Phe Leu Arg Val Met Ser ArgPEEASWA658R5 630

Leu
Tyr GQGu
Asp Asn
Leu Leu
Leu Leu
Val Phe
Phe Ser




Ile
Asp
Val

800
Asn
Ser
Trp
Trp
du
I'le
Gn
Ay

Tyr Phe Thr Leu Tyr Leu Pro Tyr Val Leu Cys Val Ala Trp G n 755 7%3 765
Tyr Val Gy Phe Thr Leu Lys lie Phe Ala Ser Leu Leu Ser Pro 770 779 BEEA00)
Ala Phe Ay Phe Gy Cys Qu Tyr Phe Ala Leu Phe Au Au @n 785 750 795
WO OG¥7887$71L 8 DEC 2003 PCT/US00/16591 Ay |lle Ay \BET/EPY/IEEH Asp

Leu Phe Gu Ser Pro Val Gu Gu 805 810 815 Asp Gy Phe Asn Leu Thr Thr
Ile Ser Met Met Leu Phe Asp Thr 820 B25 830 Phe Leu Tyr Gy Val Met Thr
Tyr Ile Qu Ala Val Phe Pro Ay 835 840 845 Gn Tyr Ay Ile Pro Arg Pro

Tyr Phea Rr9 &S gI1PvahYsa158he BEE 830,855,860 Trp Phe AQu Gu Ser Asp
Lys Ser H's Pr 0" yva%e?alAgﬁle g"n ]g%*slg?%h? gafSLE‘éothy‘S’%?ﬁr Met Ser G u

Cys Met Gu Gusebu Pro Thr Hi sideu Lys 885 890 §93 Leu Gy Val Ser Ile
Asn Leu Val Lys Val Tyr Arg Asp Ay Net 900 905 910 Lys Val Ala Val Asp
Leu Ala Leu Asn Phe Tyr Au Gy A@n Ile 915 920 925

Arg Phe Phe Ile Arg Pro Arg Pro Val Asn Ala Lys Leu Ser Pro Leu

1875 lgs0 1885

Asn Asp Glu Asp Glu Asp Val Arg Arg Glu Arg Gln Arg Ile Leu Asp

1890 1885 1900

Gly Gly Gly Gln Asn Asp Ile Leu Glu Ile Lys Glu Leu Thr Lys Ile

1905 1910 1818 1920

Tyr Arg Arg Lys Arg Lys Pro ARla Val Asp Arg Ile Cys Val Gly Ile

1925 1530 1935

Pro Pro Gly Glu Cys Phe Gly Leu Leu Gly Val Asn Gly Ala Gly Lys

1940 1845 1850

Ser Ser Thr Phe Lys Met Leu Thr Gly Asp Thr Thr Val Thr Arg Gly

1355 1960 1965

Asp Ala Phe Leu Asn Lys Asn Ser Ile Leu Ser Asn Ile His Glu val

1870 1975 1980

His Gln Asn Met Gly Tyr Cys Pro Gln Phe Asp Ala Ile Thr Glu Leu

1985 1990 1995 2000

Leu Thr Gly Arg Glu His Val Glu Phe Phe Ala Leu Leu Arg Gly Val

2005 2010 2015

y8



Thr Ser Phe Leu Gy Hs Asn Ay Ala Gy Lys Thr Thr Thr Met Ser 930 1989@553@3
41 18 DEC 2003 wo OOn8971 PCT/USOO 16591 Ile Leu Thr Ay Leu Phe Pro Pro

Thr Ser Ay Thr Al a

A u Met SeWOWT8le Arg A n Asn Leu
Val Leu Phe Asp
Arg Leu Lys Ay
An Met Ala Leu
Lys Thr Ser G n
Val Ala Leu Al a
Gu Pro Thr Ala
G u Leu Lebrd Etm LIy@ Finy VAL BIQG hyGwl Ay Thr kb elkl Bld etg S¢e ar 1075 1080

1085 His H's Mt Asgoz(%u Al a Asp VaI2

1095 1100

Gly Leu

Resn Lys

2050

Val val

2065

Arg Phe

Val val

Arg Met

Gln His

2130

Ile Ala Gly Ser

2145

Met Leu Thr Val Qu
Leu Ser Qu Lys His
Asp Val Ay Leu Pro
Leu Ser Ay Ay Mt
Phe Val Ay dy Ser
Ay Val Asp Pro Tyr

Val Lys Tyr Gly Glu Lys

2035 2040

Arg Lys Leu Ser Thr Ala

2055

Phe Leu Asp Glu Pro Thr

2070

Leu Trp Asn Cys Ala Leu

2085

Leu Thr Ser His Ser Met

2100

Ala Ile Met Val Asn Gly

2115 2120

Tyr Ile Leu 945 950 955 960 Ay Lys As

le Arg Ser
Ay 965 970 975 Val Cys W@SQ’HS%H s Asn
Gu 980 985 990 His Ile Trp Phe Tyr Ala
Val 995 1000 1005 Lys Ala Qu Met Gu
Ser Ser 1010 1015 1020 Lys Leu Lys Ser
Gn Arg Lys 1025 1030 1035 1040 Leu Ser
Lys Val Val 1le Leu 1045 1050 1055 Asp
Ser Arg Arg Ay Ile Trp 1060 1065 1070

Leu Ay Asp Arg Ile Ala lle Ile 1090
025 2030

Tyr Ala Gly Asn Tyr Ser Gly Gly

2045

Met Ala Leu Ile Gly Gly Pro Pro

2060

Thr Gly Met Asp Pro Lys Ala Arg

207S 2080

Ser Val Val Lys Glu Gly Arg Ser

2090 2095

Glu Glu Cys Glu Ala Leu Cys Thr

2105 2110

Arg Phe Arg Cys Leu Gly Ser val

2125

Leu Lys Asn Arg Phe Gly Asp Gly Tyr Thr Ile Val Val Arg

2135

2150

2140

Asn Pro Asp Leu Lys Pro Val Gln Asp Phe Phe Gly

2155 2160

49



i2 18 CEC 2003 WD 00/ 78971 PCT/ USOQ 16591 Ser His Gy Lys Leu Cys c,yf \@Iﬁ 0
Gy Ser Ser Leu Phe Leu Lys Asn 1105 1110 1115 1120 A n Leu Ay Thr &

Tyr Tyr Leu Thr Leu Val Lys Lys Asp Val Gu 1125 1130 1135 Ser Ser Leu Ser
Ser Cys AMOAYPS9%Lr Ser Ser Thr Val Ser Tyr Leu 1140 1145 1REHUBQHIGRL g
Asp Ser Val Ser @ n Ser Ser Ser Asp Ala Gy Leu Ay 1155 1160 1165 Ser Asp
Hs Au Ser Asp Thr Leu Thr Ile Asp Val Ser Ala Ile Ser 1170 1175 1180 Asn
Leu Ile Arg Lys His Val Ser Gu Ala Arg Leu Val Gu Asp Ile 1185 1190 1195

1200 Gy H seuChla lres il cTykeValallesh RL9 Ji L3 'ﬁié‘lﬁgp‘%@. hye G @y 1208
1210 1215 Ala Phe Val Gu Leu Phe His Gu Ile Asp Asp Arg LeuSer Asp Leu
1220 1225 1230 Gy lle 8efs Ser Tyr Ay ltemoeSer A u Thr Thrsteu Gu Gu lle
Phe 1235 1240 1245 3 1 8 DEC 2003 WD 00/ 78971 PCT/ USOQ' 16591 Leu Lys Val
Ala Gu Qu Ser Ay Val Asp Ala Qu Thr Ser Asp Ay 1250 1255

Gln Tyr Gln Leu Pro Ser Ser Leu Ser Ser Leu Rla Arg Ile Phe Ser

2180 2185 2190

Ile Leu Ser Gln Ser Lys Lys Arg Leu His Ile Glu Asp Tyr Ser val

2195 2200 22058

Ser Gln Thr Thr Leu Asp Gln Val Phe Val Asn Phe Ala Lys Asp Gln

2210 2215 2220

Ser Asp Asp Asp His Leu Lys Asp Leu Ser Leu His Lys Asn Gln Thr

2225 2230 2235 2240

Val val Asp Val Ala Val Leu Thr Ser Phe Leu Gln Asp Glu Lys Val

2245 2250 2255

Lys Glu Ser Tyr val

2260

<210> 9
<211> 10474
<212> DNA

<213> Homo sapiens

<400> 9

tctagaactg ggtaccagct gctagcaagc tteggeacga goccgocagage cgagecogace 60

$O




1260 Thr Leu Pro Ala Arg Arg Asn Arg Arg Ala Phe Ay Asp Lys Gn Se,r ﬁEGS
1270 1275 1280 Cys Leu Arg Pro Phe Thr Qu Asp Asp Ala Ala Asp Pro A& D\ﬂ}ﬂj
Ser 1285 1290 1295 Asp Ile Asp Pro Gu Ser Arg A u Thr Asp Leu Leu689er Gy

Met Asp 19@000T8%8 1310 Ay Lys Ay Ser Tyr Gn Val Lys Gy PRIPUSNE6L, Thr

An dn dn 1315 1320 1325 Phe Val Ala Leu Leu Trp Lys Arg Leu Leu Ile Ala

Arg Arg Ser Arg 1330 1335 1340 Lys Ay Phe Phe Ala A n Ile Val Leu Pro Ala

Val Phe Val Cys Ile 1345 1350 1355 1360 Ala Leu Val Phe Ser Leu Ile Vval Pro
Pro Phe Gy Lys Tyr Pro Ser 1365 1370 1375 Leu Qu Leu gn Ero 'CI';rp Xb;t %r

Asn G u G nctiyrctdue e cyedgcSesg d 90. a_Pro du Asp Thr

@y Thr Leu C?cu Leu Leu Asn Aléagll_e:esggﬁ3%g%a%§100 ?Eg%é%%a‘é PEEEAFO5 WO

00/ 78971 PCI7BS8¥HTIL65FBTert tL gt tAspedr egdlryrBhe c & y-cEhE: Arcgéaé% tscd U Ay
Asn Pro Ile_1410 1415 1420 Pro Asp Thr Pro Cys G n Ala Ay u uGu Trp

Thr Thr Al a° Pro 23404 P3P 374389pA9eRa

¢cacgggcgt coctgetgtg agctcotggec

tgggcgtget
gaacctcact
atttatcttce
atgccatttt
tatctgtaat
tgttggaaac
tttatacage
gcagatcaag
cttctectggg
gagggctgat
tctgtgeaat
gctttgtgge
ggacatcctg
gctggctgaa
cagcacgaga
ctecagetee
99g9agg9g9ggg
ctttggaggc
ttactgcaat
agctctgaag
gcaggtcatg
aggcatgtgg
ggaccttgtce

ggatggctta

ggctgaggga
ttcagaagaa
ctgatcetga
CCaaataaag
gccaacaacc
Cttaacaaat
cagaaagaca
aaatccagcet
ttcectatate
gtcattctce
ggatcaaaat
ctaccaaagg
aagccaatce
gccacaaaaa
agctggagrg
tccaceccaaa
ctgaagatca
aatggcactg
gatttgatga
ccgetgoteg
gctgaggtga
gaggaactca
cggatgctgt

gattggacag

acatggcttyg

gacaaacatg

tctetgtteg

ccatgcecte

cctgtttoog

ccattgtgge
ccagcatgaa
caaacttgaa
acaacctcte
acaaggtatt
Cagaagagat
agaaactggc
tgagaacact
cattgctgca
acatgcgaca
tctaccagge
agtctctcaa
aggaagatgc
agaatttgga
ttgggaagat
acaagacctt
gccccaagat
tggacagcag

cccaagacat

acacagaagt
gctgecettee
ttggcecteag
tcagectgtta
gctgagctac
tgcaggaaca
ttacccgact
tcgeectgtte
ggacatgcge
gcttcaagat
tcteocccaaag
tttgcaaggce
gattcaactt
tgcagcagag
aaactctaca
tagtcttggy
ggaggtgacg
tgtgtctecgt
ctggtatgag
tgaaaccttc
gtctagtecct
cctgtataca
ccaggaactg
ctggaccttc
ggacaatgac

cgtggcgttt

51

ggaaaacagt taatgaccag 240

agggcteceg
ctgaggttge
ctggaagtgg
ccaccctatg
ctteottggy
cctggggagg
tcagatgcre
aaagttctga
ttecctggtgg

tctactgtgg

taccagttac

ggtgaccaag
cgagtacttc
tctocecttee
actctggecc
tttctgacca
attgtctgeg
gacaacaact
tatgacaact
ctttecogea
cctgacactc
gctgtgttee
atggagaaca
cacttttggg

ttggeccaage

agccacacgc
tgcrgtggaa
cctggectet
aacaacatga
ttcaggggat
ctceceggage
ggaggcttetr
gaacattaca
acaatgaaac
acaagatgct
atttgacaag
aagtttcrga
gttccaacat
cgagcaagga
aggagctgtt
atgtgaacagq
ggcatccecga
acaaagcccet
ctacaactec
ttatctggaa
cagccacaag
atgatctgga
gccaagaaat
aacagcagtt

acccagagga

300

360

420

480

540

600

660

720

780

840

%00

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740




Val Pro @n Thr Ile Met Asp Leu Phe @ n Asn @y Asn Trp Thr Met 1445 J4bQ( 200
1455 G n Asn Pro Ser Pro Ala Cys G n Cys Ser Ser Asp Lys Ile Lys Lys 1460
1465 1470 Met Leu Pro Val Cys Pro Pro Ay Ala Ay Gy Leu Pro Pro Pro Grt
1475 1480 wial&@mregrlg |S A n Asn Thr Ala Asp Ile Leu A n Asp LRCI/URMVIGER Ar g
Asn 1490 1495 1500 Ile Ser Asp Tyr Leu Val Lys Thr Tyr Val Anlle lle Ala
Lys Ser 1505 1510 1515 1520 Leu Lys Asn Lys Ile Trp Val Asn A u Phe Arg
Tyr Gy Ay Phe Ser 1525 1530 1535 Leu Gy VaIC ggBBAsV\?) -(I)_g/r 7?991AI a Leu Pro
Pro Ser @ n. 1540 1545 1550 18 DE

PCT( US00/ 12%‘%%3%/% /irégaiﬁggtty"s?gégﬁ“ﬁ%tCf&?égﬁ?é W%ti&wséwciwqghaea_%ts ﬁp
Ser 1555 1566421565 S8Fah: € n Ser Leu r e r
Ay Leu 15%&157%531580 As%téﬁg?tﬁ%%%ngtk’gﬁt%c Ty Ao T PapRE A hBRsn Lys
Ay Trp H 89%58694590ctidi@bcd 6RAadatl| @ cS8igcRal cRAGe R LA gYAl gl | &ASN Asn
Ala Ile Leu Arg Ala 1605 1610 1615

ggctggtatt gtgttcactg gaattacteg aggcagcatt gagcrtgcccc atcatgtcaa 1980

gtacaagatc
ctgggaccct
cgcctacteg
gaaaactggr
gcgggtgatg
tgtgatcatc
catgggecetg
tcttgtgage
tgatcccage
cttectgatt
cﬁacttcacg
cacactcaag
ctttgcecett
tgtggaggaa
cctctatggg
caggccctgg
gagccaccct
ccacttgaag
ggtggctgtc
ccacaatgga
ctcgggeace
gaacctgggg
catctggrtc
gcagatggcc

gtcaggtgga

cgaatggaca
ggtcctegag
caggatgtgg
gtctatatgc
agceggtcaa
aagggcatcg
gacaacagca
gctggcctge
gtggtgtttg
agcacactct
ctgtacctgc
atcttcgeta
ttrgaggagc
gatggctteca
gtgatgacct
tattttecte
ggttccaacc
ctgggcgtgt
gatggcctgg
gcggggaaga
gcetacatee
gtcrgtceee
targceccget
ctggatgttg

atgcagagaa

ttgacaatgt
ctgacccctt
tggagcaggce
aacagatgce
tgcecectett
tgtatgagaa
tactctggtt
tagtggtcat
tcttectgte
totecagage
cctacgtcocct
gecrgcergee
agggcattgg
atctcaccac
ggtacattga
gcaccaagtc
agaagagaat
ccattcagaa
cactgaattt
cgaccaccat
tgggaaaaga
agcataacgt
tgaaagggcet
grttgeccate

agctatctgt

ggagaggaca
tgaggacatg
aatcatcagg
ctatcecetgt
catgacgctg
ggaggcacgg
tagectggttc
cctgaagtta
cgtgtttget
caacctggca
gtgtgtggea
tcctgtgget
agtgcagtgg
ttcgatctcce
ggctgtecttt
ctactggttt
gtcagaaatc
cctggtaaaa
ttatgaggoc
gtcaatcetg
cattcgctct
getgtttgac
ctctgagaag
aagcaagctg

ggcettggec

5 2

aataaaatca
tggtacgtct
gtgctgacgg
tacgttgatg
gcctggattt
ctgaaagaga
attagtagcc
ggaaacctgce
gtggtgacaa
gcagcctgtg
tagcaggact
tttgggtttg
gacaacctgt
atgatgetge
ccaggccagt
ggcgaggaaa
tgcatggagyg
gtctaccgag
cagatcacct
accgggtrgt
gagatgagca
atgctgactg
cacgtgaagg
aaaagcaaaa

tttgtcgggg

aggatgggta
g9g9g99ggctt
gcaccgagaa
acatctttce
actcagtggce
ccatgcggat
tcattcctet
tgcectacag
tcectgecageg
ggggcatcat
acgtgggctt
gctgtgagta
ttgagagtcc
ttgacacctt
acggaattcc
gtgatgagaa
aggaacccac
atgggatgaa
ccttocctggg
tcceocccgac
ccatcegyca
tcgaagaaca
cggagatgga
caagccaget

gatctaaggt

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2780

2820

2880

2840

000

3060

3120

3180

3240

3300

3360

3420

3480




Asn Leu An Lys Ay Gu Asn Pro Ser
1630 Asn H's Pro Leu Asn Leu Thr Lys A n G n Leu Ser Gu Val

1640 1645 Met Thr Thr Ser Val Asp Val Leu Val Ser Ile Cys Val Ile Phe Al a
1650 1655 WO®0/78%E4 Ser Phe Val Pro Ala Ser Phe Val Val Phe PEFUNIEPHh du
Arg 1665 1670 1675 1680 Val Ser Lys Ala Lys His Lau G n Phe Ile Ser Ay Val
Lys Pro Val 1685 1690 1695 Ile Tyr Trp Leu Ser Asn Phe Val Trp Asp Met Cys
Asn Tyr Val Val 1700 1705 1710 4/ 1 8 DEC 2003 WD 00/ 78971 PCT/ USOCQO 16591
Pro Ala Thr Leu Val Ile lle Ile Phe Ile Cys Phe Gn Gln Lys Ser 1715 1720
1725 Tyr VaprcSerctSeradduacAsd chgitBE: \Vahcd@ia Al @ck a'a‘%h't}g% Y 1730
1735 1740 Tyr Ay Trp Ser Ile Thr Pro Leu Met Tyr ro a Ser al Phe
1745 1750 i?‘%ti%aEWCFB@ PregSeradlirrt M clyrecYatacdat ddaudgdddgaSedooVal Asn
Leu Phe 1765 1770 1775 g Ile Asn Gy Ser Val Ala Thr Phe Val Leu Qu
Leu Phe Thrgigf"éﬁgtﬁéﬁggf‘?gbca ggattgecar catctoccat gggaagergt gotgrgtggy 3660

Hs Tyr Gy Ile Thr Ala Pglealftzau é@ﬁgma

ctcectecctg
agatgtggaa
aaaggaggac
tgacacgctg
agccocggcetg
taaggaggga
catttcragt
agagagrggg
ggcctteoggg
aaatgattct
caaagggtcc
gtggaagaga
gcrcagctgtg
gtaccccage
tgatgetect
cttecgggacc
ggaagagtgg
ctggacaatg
gctgectgtg
tgcagatatc
tgtgcagatcc
cggcttttece
tgccatcaaa
tctraacage

gttcaataac

tttctgaaga
tccteccteoa
agtgtttcte
accatcgatg
gtggaagaca
gcctttgtgg
tatggcatct
gtggatgctg
gacaagcaga
gacatagacc
taccaggtga
ctgctaattg
tttgtctgca
ctggaactte
gaggacacgg
cgctgratgy
accactgecc
cagaaccctt
tgtcocecccayg
cttcaggacc
atagccaaaa
ctgggtgtca
caaatgaaga
ttgggaagat

aagggctggc

accagctggyg
gttcctgecag
agagcagttce
tctotgetat
tagggcatga
aactctttca
cagagacgac
agacctcaga
gctgtctteg
cagaatccag
aaggctggaa
ccagacggag
ttgeccctegt
agccctggat
gaaccctgga
aaggaaaccce
cagttceeca
cacctgcatg
g9gcaggggg
tgacaggaag
gcttaaagaa
gtaatactca
aacacctaaa
ttatgacaaqg

atgcaatcag

aacaggctac
daaacagtagt
tgatgctgge
ctccaaccte
gcrgacctat
tgagattgat
cctggaagaa
tggtaccttg
cccgttcact
agagacagac
acttacacag
tcggaaagga
gttcagectyg
gtacaacgaa
actcttaaac
aatcecagac
gaccatcatg
ccagtgtage
gctgectoct
aaacatttcg
caagatctgy
agcacttcct

gctggecaag

actggacacc

ctctttcectg

3

tacctgacct
agcactgtgt
ctgggcagceg
atcaggaagce
gtgctgceat
gaccggctct
atattcctca
ccagcaagac
gaagatgatg
ctgctecagtg
caacagtttg
ttrtttgctc
atcgtgccac
cagtacacat
gccctcacca
acgcectgeco
gacctettece
agcgacaaaa
ccacaaagaa
gattacctgg
gtgaatgagt
ccgagtcaag
gacagttctg
agaaataatg

aatgtcatca

tggtcaagaa
catacctgaa
accatgagag
atgtgtctga
atgaagctgce
cagacctggg
aggtggccga
gaaacaggcg
etgctgatcc
ggatggatgg
tggeccctttt
agattgtctt
ccrttggcaa
ttgtcagcaa
aagaccctgg
aggcagggga

agaatgggaa

tcaagaagat
aacaaaacac
tgaagacgta
ttaggtatgg
aagttaatga
cagatcgatt
tcaaggtgatg

acaatgccat

3720

1780

3840

3900

1860

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4820

4980

5040

5100

5160




Asp Asn Lys Leu Asn Asn Ile Asn Asp Ile Leu Lys Ser Val

1805 Ile Phe Pro H's Phe Cys Leu Ay Arg Ay Leu Ile Asp Met Val

1815 1820 Asn G n Ala Met Ala Asp Ala Leu Qu Arg Phe Ay d u_Asn
dy ﬁ? SAY
Ala Met 1845 1850 1855 L-T 1 8 0 EC 2003 WO 00178971 PCT/ USOO/ 16591 Al a Val
1860 1865 1870 Arg
Pro Leu 1875 1880 1885
Asn Asp GrucApgéd hadsiycNak Abgadicda@dirhAbgedd ParigBatdaCotfit e £89) 1895

1900 dy Ay Ay @n Asn Asp Ile Leu Gu Ile Lys G u Leu Thr
1910 1915t38XGCTYF 2AFgFcArga lagsadeapct yst cRpaaiisagdfaicgisp ArgrakbagCgsedval
Asn Ay Al a
E¥3PCASEETR#4Thr  Val

1825 1830 W838H788N0 Val Ser Pro Leu Ser Trp Asp Leu Val
GQu dy Vval Vval Phe Phe Leu Ile Thr Val

Phe Phe Ile Arg Pro Arg Pro Val

Leu Ile @n Tyr
Asn Ala Lys Leu Ser

Ile 1925 1930 1935 Pro Pro Ay Qu Cys Phe Gy Leu Leu
Ay Lys 18999-9f6§45" PEBEF-8EFt %ﬁtﬁﬁctph@qﬂ%g?\?& LY RG CIFHO

Thr Al’g Gc¥t;t%§§tél‘%§9ca]g%§gc gggtcagraa agcaaaacac ctgcagttca

gaagcctgtc
tgccacactyg
caatctgcct
gtacccagcc
gaacctcttc
caataagctg
ttgcctggga
aaggtttggg
cttcgceoatg
attcttcatc
agatgtgagg
aatcaaggag
cgtgggcatt
atcaacttte
caaaaatagt
gtttgatgec
gagaggagtc
cctcocgtgaag
ctctacagcee
aggcatggat
ggggagatca
gatggcaatc
taggtttgga
gcctgtccag

gaacatgcta

atctactggc
gtcattatca
gtgctagcec
tcctttgtgt
attggcatta
aataatatca
cgagggctca
gagaatcgct
gccgtggaag
aggcccagac
cgggaaagac
ttgacgaaga
cctoctggtyg
aagatgttaa
atcttatcaa
atcacagagc
ccagagaaag
tatggagaaa
atggcrtttga
cccaaagccc
gtagtgctta
atggtcaatg
gatggttata
gatttctttg

caataccagc

tctetaatte
tcttcatcectg
ttctactttt
tcaagatcce
atggcagcgt
atgatatcct
tcgacatggt
ttgtgtcace
gggtggrgrt
ctgtaaatgc
agagaattct
tatatagaag
agtgctttgg
caggagatac
acatccatga
tgttgactgg
aagttggcaa
aatatgectyg
teggegggcec
ggcggttett
catctcatag
gaaggttcag
caatagttgt
gacttgcatt

ttcecatcttc

tgtctgggat
cttccagecag
getgtatggg
cagcacagcc
ggeccaccttt
gaagtccgtg
gaaaaaccay
attatcttgg
cttecteatt
aaagctatct
tgatggtgga
gaagcggaayg
gctcocctggga
cactgttacc
agtacatcag
gagagaacac
ggttggtgay
taactatagt
tcctgtggtg
gtggaattgt
tatggaagaa
gtgececttgce
acgaatagca

tcctggaagt

attatcttct

S ¥

atgtgcaatt
aagtcctatg
tggtcaatca
tatgtggtgce
gtgctggagc
ttcttgatct
gcaatggctg
gacttggtgg
actgttctga
cetetgaaty
ggccagaatyg
cectgotgttg
gttaatgggg
agaggagatg
aacatggget
gtggagttct
tgggecgattc
ggaggcaaca
tttctggatg
gccctaagtg
tgtgaagctc
agtgtccagc
gggtccaacc

gttctaaaag

ctggccagga

Phe Leu 1795 11&BEC 2003

Ay Val

tcagtggagt
acgttgtcce
tgtcctceoac
cacctctcat
tcaccagegt
tgrtcacecga
tcccacatet
atgcccrtgga
gacgaaacct
tccagtacag
atgaagatga
acatcttaga
acaggatttg
ctggaaaatc
ctttccttaa
actgcecctca
ttgcocctttt
ygaaactggg
aacgcaagct
aacccaccac
ttgtcaagga
tttgcactag
atctaaaaaa
cggacctgaa
agaaacaccg

tattcagcat

Lys 1810
Arg
5Pk

Lys |le 1905

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900




Asp Ala Phe Leu Asn Lys Asn Ser Ile Leu Ser Asn Ile Hs Qu Val 197Q 1975
1980 H's An Asn Met Ay Tyr Cys Pro A n Phe Asp Ala Ile Thr Qu Le 61651003
1990 1995 2000 Leu Thr Ay Arg Gu His Val Qu Phe Phe Ala Leu Leu Arg Ay

Val 2005 2@bho28dtd 1 8 DEC 2003 wo oon8971 PCT/ US00/ 16591 PPRASE/U6RYs d u
Val Gy Lys Val
Lys Tyr Ay Qu Lys Tyr Ala Ay Asn Tyr Ser Ay Ay 2035 2040 2045 Asn Lys

Arg Lys Leu Ser Thr Ala Met Ala Leu Ile Ay Ay Pro Pro 2050 2055 2060 Val
Val Phe Leu Asp Gu Pro Thr Thr Ay Met Asp Pro Lys Ala Arg 2065 2070 2075
2080 Arg Phérdredcal pgdsRaids gt drchesr S8haddhkadalctbysecek idek¥aeg &b 2085
2090 2095 val Val Levu Thr Ser His Ser Met Qu Qu Cys Au Ala Leu Cys Thr
2100 2105 gaa@apgrp NMetstARact [cegdvisadalccAsapr@hy datgafhet Araga@yescketp2@ y Ser

Val 2115 2120 2125 A n H's Leu Lys Asn Arg Phe Ay Asp Gy Tyr Thr Ile Val
val Arg Zlgbcazig%ar?fa@aaccaga cagtagtgga cgttgcagtt ctcacatctt ttctacagga 7080

tgagaaagtg
aagaggaact
tgatgtggga
tgcaatgaaa
ctctcaagtyg
gaacccaatg
cctcattggy
atcaaaaggr
ccggtgacac
gaaagtttga
tctatcaaca
gattecectcet
aggcacggga
gggtcatcct
agccaaactg
gttcaaaccet
catctcaaga
aaatgaaaag
attttaagtt
gtatagagga
agrcatgact
grttctttca
gtgtatgctg
cagracactrt

ggtrgtagya

aaagaaagct
agactttcct
agaagtaaac
acaaaattcc
aaagacttga
gacatatggg
gttgcaacaa
aatgcacatc
atccattgct
agcaccatgg
ctgaatatca
gataagctgt
aacttggttc
targagactc
ctggggetge
agggaagcct
tgtttatetg
atggagttgt
ctatcagtga
gtatggccac
agtgcctaga
gatcatttag
tagctgaaag
cctgtgecat

gcccactgta

atgtatgaag
ttgcaccatg
tggatactgt
attacagggg
atttagtttt
tttgaactca
taattcatca
ctcattcact
ggcaatgagt
tgtgtcatgc
gttgacagaa
tctggtggea
cattgttata
ctaaatatac
aagctgctga
gtgcccattt
acacaagtgt
attttgacaa
cttectgaatce
cgcceccacra
aagcaatgtg
gatactctta
agtatgtacg
gttattcage

acaatattgg

aatcectgttec
tgaagtgttyg
actgatacta
cagtgeccttt
ttacctatac
cacttrttet
agtaatcatg
aagccatgcc
gtgccagagt
tcactttirgt
tggtgccatg
gtaacatgca
ttgtcctatg
ttagatcctg
agccagggca
gtecctgactg
attatttetg
aaatgtttgt
¢ttagaatgg
tttttattee
atggtcagga
atctcactec
tacgtataag
tcactggtrt

gcagccotttt

[ Y

atacggggty
tggagaaaag
ttcaatgcaa
gtagcctatg
ctatgtgaaa
ttttetttgt
gcecagecgatt
atgcccagga
tattagtgcc
gaaagctgct
cgtggctaac
acaaaaatgt
cttcgagcca
gtaagaggca
tgggattaaa
tctgctaaca
getttttgaa
actttttaat
cctectttgta
cttatgtaag
tctcatgaca
atcaatcaaa
actagagaga
acaaatatag

tttrtteoee

gctgaaagta
agccagaagt
tgcaattcaa
tettgtatgg
ctctattatg
tcetgtgtat
atcgatcaaa
gactggtttc
aagtttttca
ctgctcagag
atcectgetet
gggtgtctct
tgggtctaca
aagaatcaac
gagattgtgc
tggtacactg
ttaatctaga
gttatttgga
gaaccctgtg
tttgcatate
ttatatttga
tattttttga
tattaagtct
gttgtcttgt

ttaattgcaa

7140

7200

|
Gy Qu Trp Ala Ile Arg Lys Leu 2020 2025 2030 Ay Leu Val

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

B1l60

8220

8280

8340

8400

8460

B520

8580



lle Ala Gy

Val
Ser
Ser
Thr

Asp

Leu
Ser
Lys
Leu
Asp

Lys G u Lys
LaY0o 8eT39%Ber
Lys Arg Leu
Asp @ n Val
H's Leu Lys

sapi ens 22&Haxdics

cgagccgacc 60

r-A

cttcaaataa
ttcatctectt
catttttcag
actgtttcac
attgtttggg
aaaatttgaa
ttttttaaat
tagaagttaa
agtgatatgg
ttctececteat
taccctaatte
tcaaggccat
ttttaataca
tcattaactac
attgtggtag
tgrggaatgt
ttttgcatce
aagaaaataa
caaacctcac
aatgttgcac
trcrtettgt
tactgaaccc
tgtaatactg
tctatttcca
ctgrgecteott
tctatcttrg

ttcrtaagtrta

H's Arg Asn Met Leu 2165 2170 2175 G n %/r
Leu Ala Arg Ile Phe Ser 2180 2185 2190 F¢HUBMI68H, @ n
2195 2200 2205 Ser

Ser Asn Pro Asp Leu Lys Pro Val
2155 2160 18 DEC 2003 WO 00/ 78971 PCTI USO0/ 16591 Leu Ala Phe Pro 4@

Hs Ille Qu Asp Tyr Ser Val

Phe Val
Asp Leu

Asn Phe Ala Lys Asp @ n 2210 2215 2220 Ser Asp
Leu Hs Lys Asn A n Thr

2240 Val VadatdsfuadabcHagad@d] ch@lhodbic S8Xadthi@ak Edtathdbaf RocElhdhday
2250 Lys G u Ser Tyr Val

Ser

2260 <210> 9
89t ragrract YpggtEc @agadaaget agoaagae et taggoatga goegcagage

<211> 10474

<212> DNA <

A n Asp Phe Phe Ay 2145

T

2225 2230 2235

Mab 2245
13> Hono

18 DEC 2003 WD 00/ 78971 PCT/ USOQ 16591

ctggctetge
caatcactag
agttttctaa
taatacttac
gaagtrtcaag
tattaacgct
ttacagaaca
agtcaatatt
catcgttgea
ttaatatttt
cttcattata
attttaaaaa
gattgaaagg
tgtgttacct
aaattttrac
acctatgtga
ttgggacacc
taagccctet
actactgtat
atcattcatt
ggntgnatat
tttgatatctg
nagaaatatt
taaggattta
tgttcatcat
cactggaata

aatcattttc

agatattgga
tcaagaaaaa
cccagtctta
tgttaactgt
tgatctttea
aaaggtgtaa
ttatataacc
gattttaaat
atttacagta
tcaaaatcaa
gtaaatctat
atcaaaaggc
accrtcttetg
tttaaaatag
caactctata
gtttcagaaa
tcagaaaact
atacataaat
ttcattatct
cactgtatag
atcaggtaaa
agacattaat
gctctaatte
gcttgetrtat
tggcccetcat
tctgagaatt

attaaaagga

tacccratta
tataaaaaca
tttttctagt
cttgagagaa
atatcattac
gacttcagat
cactgctgaa
ataagtaatg
tcttcaaaaa
agttatggtt
gagcaactcce
actgtgaact
aagctagaaa
taatttttta
ctcaatcaag
ttctcaaaat
tattaacaac
gcccagcaca
gtactgaaag
taatcartga
atattttcca
ttggacecett
tttcaaaatg
cccttecttat
tccaagcact
gcaaaactag

addaagaaaa

54

aatctgacag
acaaatactt
cagtaaacat
aagaaaaata
taacttette
ttcaaattaa
aaagaaaaaa
aaggcatatt
tacagaattt
tcectcattet
ttacttcggt
attttgaaga
caatctatag
cattttcectyg
caaaatttcetr
acgtgttcaa
tgtgaatatg
attcattgtt
caaatgettt
ctaaagccat
aagagccatg
ggtattatct
gtgcatccce
accctaagat
tcacgctgtc
acaaaagttt

aaaattttgt

tctcaaattt
ccatatggag
ttgtaaaaat
tgagagaact
cactttttceco
tcrttctata
atgattgttt
tccaataact
atagaataat
actaaaatcg
tcectotgatt

aaacacgaca
ttatacatct
tgtaaaccta
gtatattccc
aaatttcrtge

agaaatacag
aaaaaacaac
gtgactatta
ttgetgtgtt
tgtcatgtaa
actagaataa
cttaaaangt
gaagctgrttc
tgtaatggga
cacaacagat

argtcaataa

d

3

8760

8820

8880

8940

9000

9060

9120

8180

89240

9300

9360

2420

5480

9540

9600

3660

5720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

S EBEC g

n Leu Pro

G n Thr



cttctctccc gggetgecgge
ct cagggcge tttgetcctt
ctt gt caagg ggt aggagaa
ccacgggcgtWe 8¥ii§ét gt g
tgggcgtgct ggctgaggga
gaacct cact ttcagaagaa
atttatcttc ctgatcctga
atgccatttt ccaaataaag

agggcagggc
gttttttccc

agagacgcaa
agct ct ggcc
acatggcttg
gacaaacat g
tctctgttcg
ccat gccctc

ggggagctcc
cggttctgtt

acacaaaagt
gctgecttcc
ttggcct cag
tcagctgtta
gct gagct ac
t gcaggaaca

gcgcaccaac
ttctcccctt
ggaaaacagt
agggct cccg
ct gaggttgc
ct ggaagt gg
ccaccctatg
cttccttggg

agagccggtt 1
ctccggaagg 1

t aat gac 0
e
t gct gt ggaa 360
cctggcctct 420
aacaacat ga 480

tt caggggat 540

t at ct gt aat cyrcebdtRaest BCREAA FETFattaC CeYHG Ot T tguuyaget Chcargyaytl0600
tgttggaaac tttaacaaat ccattgtggc tcgcctgttc tcagatgctc ggaggcttct 660
t t t at acagc®¥Ea§aRHGala- TEALat RS AR PGE2 M AGEICLHP FaAtAPPAR 40720
geagat caad, 4agleeaoch. £330 LOARLOEL! Gaagal [t cctgatag

cttctctggg ttcctatatc
gagagctgtt gtcattctcc
t ct gt gcaat ggat caaaat
gct tt gt ggc<zvact@aagg
ggacat cct g aagccaat cc
gct ggct gaa“ydcatHdaaa
cagcatgaga<$ggt9§pgtg
ct ccagct cc t'¢cacccaaa

acaacctctc tctcccaaag
acaaggtatt tttgcaaggc
cagaagagat gtttcaactt

agaaact ggc
t gagaacact
cattgctgca
acat gcgaca
t ct accaggc

999a9g99999. £i:0aagad GapAgiCct ct caa

ctttggaggc aatggcactg
ttactgcaat gatttgatga

aggaagat gc
agaatttgga

t gcagcagag
aaact ct aca
tagtcttggg
ggaggt gat g
tgtgtctcgt
ct ggt at gag
t gaaaccttc
gt ct agt cct

agct ct gaag ccgctgetcg ttgggaagat cctgtataca
gcaggt cat g<tf>gafgt ga acaaaaccct ccaggaactg gctgtgttcc

aggcat gt ggmgtagqgaéé%scgrg
gcty

ggaccttgtc cgga

GEECAR9AL, qlgqagelidc &l
ggacagcag ggacaat gac cac
ggatggctta gattggacag cccgagacat cgtggcgtfst ttggccaagc acggagagga 1740 51

tctactgtgg
taccagttac
ggt gaccaag
cgagtacttc
tctceccttcc
act ct ggccc
tttctgacca
attgtctgcg
gacaacaact
t at gacaact
ctttcccgcea
cttgacattc

acaat gaoa
acaagatgcﬁﬁgﬁg
900

atttgacaag
aagtttctga 960

8 oEc 103

gtt ccaacat
cgagcaagga
aggagct gt t
aagt gaacag
ggcat cccga
acaaagccct
ctacaactcc
ttatctggaa
cagccacaag
at gat ct gga

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560

agaac caagaaat 1620
?&Ygsggﬂgés‘ag‘%égt t 1680

18 DEC 2003 WD 00/ 78971 PCT/ USOQO 16591 tgtccagtcc aotaatggtt ctgtgtacac
ct ggagagaa gctttcaacg agactaacca 1800 ggcaatccgg accatatctc gcttcatgga
gt gt gt caac ctgaacaagc t

agaacccat
cat ggagct g B¢ d’@atﬁ%érgg‘"g:ag?’crc%s

20

1860

25.

Leu Phe Ile Phe Leu Ile Leu Ile Ser Val

35

Tyr

50

Gly

65

Cys

55

70

85

40

Glu Gln His Glu Cys His Phe Pro Asn

Thr Leu Pro Trp Val Gln Gly Ile Ile

Phe Arg Tyr Pro Thr Pro Gly Glu ala

90

agcaacagaa
fégd..eu Leu Leu

tct

gctca tcaacaagtc

lu Val ATa Trp Pro

30

45

€0

75

Arg Leu Ser Tyr Pro Pro

Lys Ala Met Pro Ser Ala

Cys Asn Ala Asn Asn Pro

BO

Pro Gly Val Val Gly Asn

5F

85



ggCtggtatt gtgttcactg gaattactcc aggcagcatt gagctgcccc atcatgtcaa 1980
gt acaagat ¢ cgaat ggaca ttgacaat gt ggagaggaca aat aaaatca aggat gggta 204108 8EC 2003
ctgggaccct ggtcctcgag ctgacccctt tgaggacatg tggtacgtct gggggggett 2100
cgcctactt gvga@edy ot gg t ggagcaggc aat catcagg gtgctgacgg gcacergpyse/siH0
gaaaact ggt gtctatatgc aacagatgcc ctatccctgt tacgttgatg acatctttct 2220
gcgggt gat g agccggt caa tgcccctctt catgacgctg gecctggattt actcagtggcec 2280
t gt gat cat c aagggcat cg tgtatgagaa gcgaggcacgg ctgaaagaga ccatgcggat 2340

cat gggcct acaaca tactct t fagct tc_attagtagcc tcattcctct 2400
tctt(gt gagpglgg%fng%%%tc%é aegtgaégt%‘éﬁtﬁrcgggﬁg%éﬁ%Ergﬁ‘égd@gtﬁﬁ’ fgedetacag 2460

tgatcccagc gtggtgtttgetcttcctgtc cgtgpttget gtggtgacag,dcctgcagtg 2520
cttcctgatt agcacactct tctccagagc caacctggca gcagcctgtg ggggcatcat 2580
ctacttcacg ctgtacctgc cctacgtcct gtgrtgtggca tggcaggact acgtgggctt 2640
cacactcaag atcttcgcta gcctgctgtc tcctgtgget tttgggtttg gectgtgagta 2700
ctttgccct tlept beppJyadieragfggéat t"gy Bt §endtegolyyadamdetghrd Lygagadgt cc 2760
t gt ggaggaa gatggcttca atcteaccac ttcgatctcc atgatgctgt ttgacacctt 2820
cctctat ggg qtgat ddgct qgtacattga Hfctgtcttt ccaggc@dgt acggaattcc 2880
caggccctgg tattttcctt gcaccaagtc ctactggttt ggcgaggaaa gtgatgagaa 2940
gagccaccct ggttccaacc agaagagaat gtcagaaatc tgcatggagg aggaacccac 3000
ccactt gaagLeat gaagt gleuCent GCRJAa G 99t aRzasdt ehaAGGgageRLggdrtgaa 3060
ggtggct gt c gatggcctgg cactgaattt ttatgagggc cagatcacct ccttcctggg 3120
ccacaat gga gcy¥Pygaaga cgaccacdab gtcaatcctg acegyggttgt tccccccgac 3180
ctcgggcacc gcctacatcc tgggaaaaga cattcgctct gagatgagca ccatccggca 3240
gaacctgggg gtctgtcccc agcataacgt gctgtttgac atgctgactg tcgaagaaca 3300
cat ct ggt t G, tal geGegct, f gaaaggael, of ctgagaad, cacgl gaagg, cqgagatgga 3360
gcagat ggcc ctggatgttg gtttgccatc aagCaagctg aaaagcaaaa caagccagct 3420
gt caggt gga:4at gcagagaa agct atgt gt ggccttggccidd t gt cgggg gat cti@gaggt ~480
s-.2. 1 8 DEC 2003 WO 00/78971 PC'TI USOQO 16591 tgtcattctg gat gaaccca
cagctggt gt ggacccttac tcccgcaggg gaat atggga 3540 gctgctgcta aaat accgac
aaggccgcac_ cattattctc tctacacagc acatggatga 3600 agcggacgtc ctgggggaca
ggat t gccat*Fattt cg(?(‘falte“gébc‘aéﬁit%t‘ Et‘idfgtpéﬁg“%%ﬁet LetcBtc 88t §°Pt t ct gaaga
accagct ggg aacaggct ac tagctgacct tggtcaagga 3720 agatttggaa tcctccctca
gttcctgcag aaacagtagt agcactgtgt catacctgaa 3780

Val Ile Leu His Lys Val Phe Leu Gln Gly Tyr Gln Leu His Leu Thr

180 185 190

Ser Leu Cys Asn Gly Ser Lys Ser Glu Glu Met Ile Gln Leu Gly Asp

195 200 205

Gln Glu Val Ser Glu Leu Cys Gly Leu Pro Lys Glu Lys Leu Ala Ala

210 215 220

Ala Glu Arg Val Leu Arg Ser Asn Met Asp Ile Leu Lys Pro Ile Leu

225 230 235 240

Arg Thr Leu Asn Ser Thr Ser Pro Phe Pro Ser Lys Glu Leu Alz Glu

245 250 255




aaaggaggac agtgtttctc
t gacacgct g accatcgatg
agcccggcet g gt ggaagaca
t aaggagggawgautisdlt gg
catttctagt tatggcatct
agagagt ggg gt ggat gctg
ggccttcggg gacaagcaga
aaat gattct gacatagacc
caaagggt cc taccaggtga
gt ggaagaga ctgctaattg

agagcagttc
tctct gct at
t agggcat ga
aactctttca
cagagacgac
agacct caga
gctgtcttcg
cagaat ccag
aaggct ggaa
ccagacggag

t gat gct ggc
ctccaacctc
gct gacct at
t gagat t gat
cct ggaagaa
tggtaccttg
cccgtt cact
agagacagac
acttacacag
t cggaaagga

ct gggcagcg
at caggaagc
gt gct gccat
gaccggct ct

atattcctca

ccagcaagac
gaagat gat g
ttgctcagtg
caacagtttg
ttttttgctc

accat gagag
atgtgtctga

aggtggccga
gaaacaggcg
ct gct gat CcC
ggat ggat gg
tggccctttt
agattgtctt

384b8 DEC 2003
3900

at gaagct gc 3960
caga®ETGE0/23b

4080
4140
4200
4260
4320
4380

gccagct gt ghta Tt civgcdhy tlgeclstt Bis et degc@lwy Thr dgb gelcable Slb tigycaa
gtaccccagc ctggaacttc agccctggat gtacaacgaa cagtacacat_ttgtcagcaa
t gat gct cct gaggacacgd®Yaaccct gga act ctfaaac gecct caccd’hagaccct gg
cttcaggacc cgctgtatgg aaggaaaccc aatcccagac acgccctgcc aggcagggga
ggaagagt gg accactgccc cagttcccca gaccatcatg gacctcttcc agaatgggaa
Ct ggacaat grke2 @aACHL! hr§ 6ot B6AEEr MG REC cAY@JaCEAARd GRAGARJAL
gctgectgtg tgtcccccag gggcaggggg gctgectcct ccacaaagaa aacaaaacac
tgcagatatc cttcagyecc tgacaggaag a8acatttcg gattatzisgg t gaagacgt a
t gt gcagat c at agccaaaa gcttaaagaa caagatctgg gt gaatgagt ttaggtatgg
cggcttttcc ctgggtgtca gtaatactca agcacttcct ccgagtcaag aagttaatga
tgccat caaa,aqal0aa0a. 8a03CELA38, 4G UACCARD OAGATILA! 8, £agatagatt 5040

t ct caacagc ﬁgggaaga ?tatgacagg acfggacacc agaaat aat g ?caaggtgtg 5100

gtt caat aac aagggct ggc atgcaatcagsctctttcctg aatsgpcatca acaatgccat 5160 Il a
1 8 DEC 2003 WD 00/ 78971 PCT/ USOQO 16591 tctccgggcc aacctgcaaa agggagagaa
ccctagccat tatggaatta ctgctttcaa 5220 tcatcccctg aatctcacca agcagcagct

4440
4500
4560
4620
4680
4740
4800
4860
4920
4980

ctcagaggtg gctctgatga ccacatcagt 5280 ggatgtcctt gtgtccatct gtgtcatctt
t gcaat gt ccSe¥ dgectaayat HGcFit fsﬁﬁﬂd””cgbagﬂéé¥§ L LEydagctYdggt cagcaa
agcaaaacacBS%gcagttca t cagt gt 5400 gaaggeigtc atctactggc,fctctaattt
tgtctgggat "atgtgcaatt acgttgtccc 5460 tgccacactg gtcattatca tcttcatctg

cttccagcag aagtcctatg tgtcctccac 5520 caatctgcct
gctgtatggg tggtcaatca cacctctcat 5580 gtacccagcc
cagcacagcc statlghgyirgrp caocabhe dep F640Asn Tyr Lys Ala

gtgctagccc ttctactttt

tcctttgtgt tcaagatccc
Leu Phe Gly Gly

125 330 335

Asn Gly Thr Glu Glu Asp Ala Glu Thr Phe Tyr Asp Asn Ser Thr Thr

340 345 350

Pro Tyr Cys Asn Asp Leu Met Lys Asn Leu Glu Ser Ser Pro Leu Ser

355 360 365

Arg Ile Ile Trp Lys Ala Leu Lys Pro Leu Leu Val Gly Lys Ile Leu

370 375 380

Tyr Thr Pro Asp Thr Pro Ala Thr Arg Gln Val Met Ala Glu Val Asn

y:1) 380 395 400



gaacctcttc attggcatta atggcagcgt ggccaccttt gtgctggagc tgttcaccga 572@ DEC 2003
caat aagct g aataatatca atgatatcct gaagtccgtg ttcttgatct tcccacattt 5760
ttgcctggga cgagggctca tcgacat ggt gaaaaaccag gcaatggctg at gcgg‘%ﬁ%@]%go
aaggttt ggWMGaticgct ttgtgtcacc attatcttgg gacttggtgg gach 0
cttcgccatg gccgtggaag gggtggtgtt cttcctcatt actgttctga tccagtacag 5940
attcttcatc aggcccagac ctgtaaatgc aaagctatct cctctgaatg atgaagatga 6000
agat gt gagg cgggaaagac agagaattct tgatggtgga ggccagaatg acatcttaga 6060
aat caaggagyi hgacgaraan taLal 40329 Aaag0g28%SCLAC LY (O AR08 119 6120
cgtgggcatt cctcctg tg agtgctttgg gctcctggga gttaat gggg ctggaaaatc 6180
atcaactttc aagatgttaa caggagatac cactgtaacc agaggagatg ciistccttaa 6240
caaaaat agt atcttatcaa acatccatga agtacatcag aacatgggct actgccctca 6300
gtttgatgcc atcacagagc tgttgactgg gagagaacac gtggagttct ttgccctttt 6360
gagaggagt ¢ ccagagaaag aagtt ggcaa ttggt gag tgggcgattc ggaaactggg 6420
cct cgt gaa§? é;tlgglgedlaﬁgrapzf a{"gsgtlgﬁ a gra?gﬁg’eég‘g\’g‘ggéﬁéﬁra‘%d‘gah“hgct 6480
ctgtacagcc atggctttga,tcggecgggec tcecfgtggtg tttctggatg,aacccaccac 6540
aggcat ggat cccaaagccc ggcggttctt gtggaattgt gccctaagtg ttgtcaagga 6600
ggggagat ca gtagtgctta catctcatag tatggaagaa tgtgaagctc tttgcactag 6660
gat ggcaat c atggtcaatg gaaggttcag gtgccttggc agtgtccagc atctaaaaaa 6720
t aggt t t ggegatsggtdvatval oaat vel thgt l@cghsat g Rrgolrrc samder clijgaked gaa 6780
gcctgtccag gatttctttg gacttgcatt tcctggaagt gttctaaaag agaaacaccg 6840
gaacatgcta caatattagc ttccatcttc dPtatcttct ctggcéhyga tattcagcat 6900 4 1
8 BE C 2003 WO 00/ 78971 PCT/ USOQ 16591 cctctcccag agcaaaaagc gactccacat
agaagactac tctgtttctc agacaacact 6960 tgaccaagta tttgtgaact ttcccaagga
ccaaagt gatrrgaigaetacint @a2AgACEy LAQ28kp &g alnt-agac cBdadacoadaa.ragt agt gga
cgttgcagtt ctcacatctt ttctacagga 7080 tgagaaagtg aaagaaagct atgtatgaag
aatcctgttc ate®ggggtg gctgaaagta 7140 aagaggas&t agactttcct ttgcaccatg
tgaagtgttg tggagaaaag agccagaagt 7200 tgatgtggga agaagtaaac tggatactgt
actgatacta ttcaatgcaa tgcaattcaa 7260 tgcaatgaaa acaaaattcc attacagggg
cagtgecttt,,gtaqcel atg,t ol g atqg %1%2859 GLElh3agdl .0 s8padacilog.atttagtttt
ttacctatac ctatgtgaaa ctctattatg 8 gaacccaatg gacatatggg tttgaactca
cactttttttqeptttttttgt tcctgtgtat 7440 tctcatst ggg gttgcaacaasd aattcatca
agtaat catg gccagcgatt attgatcaaa 7500 atcaaaaggt aatgcacatc ctcattcact
aagccatgcc atgcccagga gactggtttc 7560

Val Tyr Thr Trp Arg Glu Ala Phe Asn Glu Thr Asn Gln Ala Ile Arg

485 490 498

Thr Ile Ser Arg Phe Met Glu Cys Val Asn Leu Asn Lys Leu Glu Pro

500 505 510

Ile Ala Thr Glu Val Trp Leu Ile Asn Lys Ser Met Glu Leu Leu Asp

515 520 525

Glu Arg Lys Phe Trp Ala Gly Ile Val Phe Thr Gly Ile Thr Pro Gly

530 535 540

Ser Ile Glu Leu Pro His His Val Lys Tyr Lys Ile Arg Met Asp Ile

545 350 SES 560

§®



ccggtgacac agccattgct ggcaat gagt gtgccagagt tattagtgcc aagtttttca 7620
gaaagtttga agcaccatgg tgtgtcatgc tcacttttgt gaaagctgct ctgctcagag 76408 DEC 2003
tctatcaaca ttgaatatca gttgacagaa tggtgccatg cgtggctaac atcctgcecttt 7740
gattccct ct Wge0g&YUt gt t ct ggt ggca gt aacat gca acaaaaat gt gggt QCITUSR00/ 183D
aggcacggga aacttggttc cattgttata ttagcctatg cttcgagcca tgggtctaca 7860
gggtcatcct tatgagactc ttaaatatac ttagatcctg gtaagaggca aagaat caac 7920
agccaaactg ctggggctgc aagctgctga agccagggca tgggattaaa gagattgtgc 7980

gtt caaacct agggaagcct gtgcccattt gtcctgactg tctgctaaca tggtacactg 8040
catctcaaga tgtttatctg acacaagtgt attatttctg gctttttgaa ttaatctaga 8100

aaat gaaaag atggagttgt attttgacaa aaatgtttgt actttttaat gttatttgga 6160
attttaagtt Asp atscagi P&1at4:et 9RAEn Cllsagaatgy Lot 614 Lyt 81-1—?%@5%09&9'[ g 8220

gt at agagga gt atggccac tgccccacra tttttatttt cttatgtaag tttgcatatc 8280

agt cat gact agtgcctaga aatffaatgtg atggtcag@a tctcatgaca ttstsatttga 8340
gtttctttca gatcatttag gatactctta atctcacttc atcaatcaaa tattttttga 8400
gtgtatgctg tagctgaaag agtatgtacg tacgtataag actagagaga tattaagtct 8460
cagtacactt t a9t 0 t, gt tat t.cac tt1 acaaatata ttgtcttgt 8520

ggtt ggaggaGggc%Igcgg glgc}g t g%.?gge g%é‘g%:%?%’ﬁ T?rf’tpﬁ et ?fr?t tfcaa 8580 1 8
DEC 2003 WD 00/ 78971 skeT/ USCO 16591 cagt gcaaaa gccaagaggd tataagggtc
acaagtttaa acaatgaatt cttcaacagg 8640 gaaaacagct agcttgaaaa cttgctgaaa g
aacacaactt gtgtttatgg catttagtac 8700 cttcaaataa ttggctttgc agatattgga |
taccccatta _aatctgacag tctcaaattt 8760 ttcatctctt caatcactag tcaagaaaaa

t at aaaaaca At 44t 26t LoL Hiab R4l 88205151 tilecHg Al Bre dadalssccagt ctt a
tttttctagt cagtaaagat ttgtaaaaat ggﬁo actgtttcac taatacttac tgttaactgt
cttgagagaa aagaaaaata tgagagaact 0 attgtttggg GHagttcaag tgatctttca
atatcattac taacttcttc cactttttcc 9000 aaaatttgaa tattaacgct aaaggtgtaa
gacttcagat ttcaaattaa tctttctata 9060 ttttttaaat ttacagaata ttatataacc
cact gct gaaThadgaaBarag&latiyat byg Thr F120valt agasgt t@a ayt eantabtmgat t tt aaat

at aagt aat g aaquatatt tccaataact 9180 agtgatatgg catcgttgca atttacagta
tcttcaaaaa tacadaattt atagaatadt®9240 ttctcctc@P ttaatatttt tcaaaatcaa
agttatgg-.t tcctcatttt actaaaatcg 9300 tattctaatt cttcattata gtaaatctat
gagcaactcc ttacttcggt tcctctgatt 9360 tcaaggccat attttaaaaa atcaaaaggc

act gt gaact ras tdyisgaagaananpasgnade H30ueut hid aai acd Sat hgpaaggacctcttctg

aagct agaaa caatctatag ttatacatct 9480
625 630 635 640

Pro Leu Phe Met Thr Leu Ala Trp Ile Tyr Ser Val Ala Val Ile Ile

645 650 €55

Lys Gly Ile Val Tyr Glu Lys Glu Ala Arg Leu Lys Glu Thr Met Arg

660 665 670

Ile Met Gly Leu Asp Asn Ser Ile Leu Trp Phe Ser Trp Phe Ile Ser

675 680 685

Ser Leu Ile Pro Leu Leu Val Ser Ala Gly Leu Leu Val val Ile Leu

630 695 700 |
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tcattaatac tgtgttacct tttaaaatag taatttttta
attgtggtag aaatttttac caactctata ctcaatcaag
tgttgaatgt acctatgtga gtttcagaaa ttctcaaaat
ttttgcat cwadg8gcacc tcagaaaact tattaacaac
aagaaaat aa taagccctct atacataaat gcccagcaca
caaacctcac actactgtat ttcattatct gtactgaaag
aatgttgcac atcattcatt cactgtatag taatcattga

RLONaLakAt,
ttgatattg ag

ttcttcttgt,
tact gaaccc

o { aga
acgﬁﬁyag Ot

tlaté
ggacc

er

ttcca

1 Fey

cattttcctg tgtaaaccta 9B4C 2003

caaaatttct gtatattccc 9600

acgtgttcaa aaatttct
t gt gaat at g agad4iT4e
attcattgtt aaaaaacaac
caaatgcttt gtgactatta
ctaaagccat ttgctgtgtt

Bt B ieh

aa

t cat gt aa
PRt aa

t gt aat act gzé¥agaaat att gctctaattc ttgtaaaatg,gfgcatccce ctta

tctatttcca taaggattta gcttgcttat cccttcttat accctaagat gaagctgttt
ttgtgctctt tgttcatcat tggccctcat tccaagcact ttacgctgtc tgtaatggga
tctatttttg cactggaata tctgagaatt gcaaaactag acaaaagttt cacaacagat

ag¥e dHahdtgabiea Law®ant CtsgPhatigh cHat aa
CT! USOO 16591 ctttatatga agtattaaaa tgcatatttc
aaaat aa 10380

tt ct aagt t aPfateatieft ¥akafha
1 8 DEC 2003 WD 00/ 78971
tatgttgtaa tataatgagt cat

aaaa 10474 <210> 10
Al a Cys TrperPror Gen
Arg Arg Arg G n Thr
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GQGu dn Hs du Cys
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Asp Tyr Val
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B10
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£2
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Cys

B60
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60 Ay Thr Leu Pro Trp Val An Ay lle Ile Cars Asn Ala Asn Asn Pro &8 JFQ 2003
75 80 Cys Phe Arg Tyr Pro Thr Pro Ay Qu Ala Pro Ay Val vVal dy Asn 85 90
95 5 1 8 DEC 2043 WO 00/ 78971 PCT/ US00/ 16591 Phe Asn Lys Ser Ile Val Al a
Arg Leu PhwvoBmrrssaap Ala Arg Arg Leu 100 105 110 Leu Leu Tyr FSSHUHOA6INS Asp
Thr Ser Met Lys Asp Met Arg Lys Val 115 120 125 Leu Arg Thr Leu G n dn lle
Lys Lys Ser Ser Ser Asn Leu Lys Leu 130 135 140 A n Asp Phe Leu Val Asp Asn
G u Thr Phe Ser Ay Phe Leu Tyr His 145 150 155 160 Asn Leu Ser Leu Pro Lys
Ser Thr Val Asp Lys Met Leu Arg Ala Asp 165 170 175 Val Ile Leu H s Lys Val
Phe Leu Gn Ay Tyr Gn Leu H's Leu Thr 180 185 190 Ser Leu Cys Asn Ay Ser
Lys Ser Gu Qu Met Ile dn Leu Gy Asp 195 200 205 A n Gu Val Ser Gu Leu

Cys Ay Leurdrend ysyGun bys degUady @1AI@52§4} 310 p22QA 8. G un ANg Val Leu Arg
Ser Asn I\/btaAsp Ile Leu Lys Pro Ile Leu 225 230 235 240
65 870 B7% 880

Lys Arg Met Ser Glu Ile Cys Met Glu Glu Glu Pro Thr His Leu Lys

885 890 B85

Leu Gly Val Ser Ile Gln Asn Leu Val Lys Val Tyr Arg Asp Gly Met

200 505 910

Lys Val Ala Val Asp Gly Leu Ala Leu Asn Phe Tyr Glu Gly Gln Ile

915 520 225

Thr Ser Phe Leu Gly His Asn Gly Ala Gly Lys Thr Thr Thr Met Ser

830 935 940

Ile Leu Thr Gly Leu Phe Pro Pro Thr Ser Gly Thr Ala Tyr Ile Len

945 950 855 260

Gly Lys Asp Ile Arg Ser Glu Met Ser Thr Ile Arg Gln Asn Leu Gly

965 970 975

Val Cys Pro Gln His Asn Val Leu Phe Asp Met Leu Thr Val Glu Glu

980 988 990

His Ile Trp Phe Tyr Ala Arg Leu Lys Gly Leu Ser Glu Lys His val

995 1000 1005
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1 BDEC2003 WD 00178971 PCT/ USOQ 16591 Al a Thr

Ay
Arg
Thr
Ay
Asn
Thr
Asn
Pro
Arg

PCT/ U$00/ 16591 Lys Thr Phe G n G u Leu Al a Val

Trp

Thr

Thr
Adn
Adn
Ay
Tyr
Phe T
Leu
Leu
Adn

Leu Asn Ser Thr Ser Pro Phe Pro Ser Lys G u Leu Ala Qu 245

Lys Thr Leu Leu His Sei%qgisﬁm
Phe Ser Met Arg Ser Trp Ser Asp Me
Thr Asn Val Asn SerPCIE¥S08de59Ger
Ser Arg Ile Val Cys Ay H's Pro
320 Ser Leu Asn Trp Tyr du Asp
Lys Ala Leu Phe Gy Ay 325 330 335 Asn Gy Thr Gu Gu Asp Al a
reilNE1 B 5Q, Pro. Tyr Leu Met
d usépzl% élzlr]hg?oe El QEt%% g Aé%gra,&rglﬁ %’8“%8 %‘T’rpsE§/s Al a Leu Lys
Leu Malo Gy Lys IIe Leuws 370 375 380 Ty, Thr Pro Asp Thr Pro Ala Thr
Val Met Ala Ju Val Asn 385 390 395 400 1 B D E C 2003 WD 00/ 78971

Leu Ala G n Gu Leu 260 265 270
Gwo dedssdvet Phe Leu 275 280 285
Ile Tyr Gn Ala Val 290 295 300
Gy Leu Lys Ile Lys 305 310 315

|
Ser ‘
du
Asn
du
Lys

Phe Hs Aso Leu Au Ay Mt

Lys Leu Lys Ser Lys Thr Ser Gln Leu Ser Gly Gly Met Gln Arg Lys

1025 1030 1035 1040

Leu Ser Val Ala Leu Ala Phe Val Gly Gly Ser Lys Val Val Ile Leu

1045 1050 1055

Asp Glu Pro Thr Ala Gly Val Asp Pro Tyr Ser Arg Arg Gly Ile Trp

1060 1065 1070

Glu Leu Leu Leu Lys Tyr Arg Gln Gly Arg Thr Ile Ile Leu Ser Thr

1075 1080 1085

His His Met Asp Glu Ala Asp Val Leu Gly Asp Arg Ile Ala Ile Ile

1090 1095 1100

Ser His Gly Lys Leu Cys Cys Val Gly Ser Ser Leu Phe Leu Lys Asn

1105 1110 1115 1120

Gln Leu Gly Thr Gly Tyr Tyr Leu Thr Leu Val Lys Lys Asp Val Glu

1125 1130 1135

Ser Ser Leu Ser Ser Cys Arg Asn Ser Ser Ser Thr Val Ser Tyr Leu

1140 1145 1150

Lys Lys Glu Asp Ser Val Ser Gln Ser Ser Ser Asp Ala Gly Leu Gly

1155 1160 1165
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425
440
455
470
485
500
515
530
545
Arg

415 du Qu Leu Ser Pro Lys Ile Trp Thr
430 Met Asp Leu Val Arg Met Leu Leu Asp
445 Trp Au G@n An Leu Asp Ay Leu Asp
46Q0Mbasshe Leu Ala Lys H's Pro Qu Asp
475 480 Val Tyr Thr Trp Arg Au Al a Phe
490 495 Thr Ile Ser Arg Phe Met Qu Cys
505 510 Ile Ala Thr Gu Val Trp Leu Ile
520 525 A u Arg Lys Phe Trp Ala Ay Ile
535 540 Ser Ile Gu Leu Pro Hs H's Val

Phe Met
Ser Arg
Trp Thr
Val dn
Asn G u
Val Asn
Asn Lys
Val Phe
Lys Tyr

A u Asn Ser

Asp Asn Asp I—]&Uﬁiéﬂlﬂ
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Ile

Ser PEEASH65E y

Thr Asn @ n
Leu Asn Lys
Ser Met Qu
Thr Ay Ile
Lys Ile Arg

550 555 560 CID 1 8 DEC 2003 wo 00/ 78971 PCT/ US00/ 16591 Asp
ThrsefAsnsd wss 1d1@ byS sRAEPrEd Yed Yhr TTR Aﬁpvpﬁ. 05e56§l 21932 Ay

Pro Phe Gu Asp Met Trp Tyr Val Trp d

1170 1175 1180

Asn Leu Ile Arg Lys His Val Ser Glu Ala Arg Leu Val Glu Asp Ile

1185 1130 1195

1200

Gly His Glu Leu Thr Tyr Val Leu Pro Tyr Glu Ala Ala Lys Glu Gly

1205 1210

Ala Phe Val Glu Leu Phe His Glu Ile Asp Asp

1220 1225

Gly Ile Ser Ser Tyr Gly Ile Ser Glu Thr Thr

1235 1240

Leu Lys Val Ala Glu Glu Ser Gly Val Asp Ala

1215

Arg Leu Ser Asp Leu

1230

Leu Glu Glu Ile Phe

1245

Glu Thr Ser Asp Gly

1250 1255 1260

Thr Leu Pro Ala Arg Arg Asn Arg Arg Ala Phe

1265 1270 1275

Cys Leu Arg Pro Phe Thr Glu Asp Asp Ala Rla

1285 i290

Asp Ile Asp Pro Glu Ser Arg Glu Thr Asp Leu

1300 1305

¢5

Gly Asp Lys Gln Sexr

1280

Asp Pro Asn Asp Ser

1295%

Leu Ser Gly Met Asp

1310
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Ile
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595
610
625
Ile
Arg
Ser
Leu
Leu
Ser
Leu
Phe

585
600
615
630
645
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675
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Val

Phe
Thr

590 Phe Al a Tyr
605 Thr Ay Thr
620 Pro Cys Tyr
63D WUE9Pro Leu
650 655 Lys Ay
665 670 |l e Met
680 685 Ser Leu

Leu dn Asp Val Val Qu @n Ala lle lle Argbgb Leu
GQu Lys Lys Thr Ay Val Tyr Met A n @ n Mt

Val Asp Asp Ile Phe Leu Arg Val Met Ser Arg Ser I\/Et
Phe Met Thr Leu Ala Trp Ile Tyr SerPCHVSO18Na] |]e
Ile Val Tyr Gu Lys u Ala Arg Leu Lys Qu Thr Mt
Gy Leu Asp Asn Ser Ile Leu Trp Phe Ser Trp Phe Ile
Ile Pro Leu Leu Val Ser Ala Ay Leu Leu Val Vval Ile

690,700 41, LS8 Qgcs%pggl% 0Q 78r97 /U&;rgm 16591 Lys Leu Gy Asn

Pro Tyr Ser Asp Pro Ser

Phe Al a1ivat Val
Ser Arg Ala Asn

5‘:711’063?"1 §1%20 Phe Leu
Thr 1le ifw Gln C\/s Phe Leysll e 725 730 735 Ser Thr
Leu Ala Ala Ala Cys Ay Ay Ile 740 745 750 Ile Tyr

Leu Tyr Leu Pro Tyr Val Leu Cys Val Ala Trp A n

Phe Vval Ala Leu Leu Trp Lys Arg Leu Leu Ile Ala Arg Arg Ser Arg

13320

1335 1340

Lys Gly Phe Phe Ala Gln Ile Val Leu Pro Ala Val Phe Val Cys Ile

1345

1350 1355 1360

Ala Leu Val Phe Ser Leu Ile Val Prc Pro Phe Gly Lys Tyr Pro Ser

1365 1370 1375

Leu Glu Leu Gln Pro Trp Met Tyr Asn Glu Gin Tyr Thr Phe Val Ser

1380

1385 13390

Asn Asp Ala Pro Glu Asp Thr Gly Thr Leu Glu Leu Leu Asn Ala Leu

1385

1400 1405

Thr Lys Asp Pro Gly Phe Gly Thr Arg Cys Met Glu Gly Asn Pro Ile

1410

1415 1420

Pro Asp Thr Pro Cys Gln Ala Gly Glu Glu Glu Trp Thr Thr Ala Pro

1428

1430 1435 1440

Val Pro Gln Thr Ile Met Asp Leu Phe &ln Asnp Gly Asn Trp Thr Met

1445 1450 1455

Gln Asn Pro Ser Pro Ala Cys Gln Cys Ser Ser Asp Lys Ile Lys Lys

1460

1465 1470

45



755
770
785
du
Thr
Ay
Tyr
Ser
Ser
S5er
Val

Leu

760
775
790
805
820
835
850
Asp
du
I'le
Asp

765 Asp Tyr Val Ay Phe Thr Leu Lys Ile Phe Ala Ser Leu Leu 1chr I o
780 Val Ala Phe Ay Phe Gy Cys Au Tyr Phe Ala Leu Phe Qu JEE2003
795 800 Ay Ile dy Val @n Trp Asp Asn Leu Phe Qu Ser Pro Val Gu
81wEBwHFsYp Ay Phe Asn Leu Thr Thr Ser Ile Ser Met PEEYUBUBhe Asp
825 830 Phe Leu Tyr Gy Val Met Thr Trp Tyr Ile Au Ala Val Phe Pro
840 845 G n Tyr Gy Ile Pro Arg Pro Trp Tyr Phe Pro Cys Thr Lys Ser

855 860 1 8 DEC 2003 WD 00178971 PCTNSOOL16591 Trp Phe Gy Au Qu
GQu Lys Ser Hs Pro Gy Ser Asn A n 865 870 875 880 Lys Arg Met

Ile Cys Mt Gu Qu GQu Pro Thr H's Leu Lys 885 890 895 Leu Gy Val

G n Asn Leu Val Lys Val Tyr Arg Asp Ay Met 900 905 910 Lys Val Ala

G yeletelrac e Asn ePherrbys1,Gada @iy @) 1kl 6315920, 937 Thr Ser Phe
Hs Asn Gy Ala Ay Lys Thr Thr Thr Met Ser
1475 1480 1485

Arg Lys Gln Asn Thr Ala Asp Ile Leu Gln Asp Leu Thr Gly Arg Asn

1490 1495 1500

Ile Ser Asp Tyr Leu Val Lys Thr Tyr Val Gln Ile Ile Ala Lys Ser

1505 1510 1515 1520

Leu Lys Asn Lys Ile Trp Val Asn Glu Phe Arg Tyr Gly Gly Phe Ser

1525 1530 1535

Leu Gly Val Ser Asn Thr Gln Ala Leu Pro Pro Ser Gln Glu Val Asn

1540 1545 1550

Asp Ala Ile Lys Gln Met Lys Lys His Leu Lys Leu Ala Lys Asp Ser

155% 1560 1565

Ser Ala Asp Arg FPhe Leu Asn Ser Leu Gly Arg Phe Met Thr Gly Leu

1570 1575 1580

Asp Thr Ard Asn Asn Val Lys Val. Trp Phe Asn Asn Lys Gly Trp His

1585 1530 1595 1600 |

Ala Ile Ser Ser Phe Leu Asn Val Ile Asn Asn Ala Ile Leu Arg Ala

1605 1610 1615

cF



930 935 940 Ile Leu Thr Gy Leu Phe Pro Pro Thr Ser Gy Thr Ala Tyr 118DEEQ0I
945 950 955 960 Ay Lys Asp Ile Arg Ser Qu Met Ser Thr Ile Arg An Asn Leu
Gy 965 970 975 Val Cys Pro G n His Asn Val Leu Phe Asp Met | GQu
G u 980 99%048G% % s (le Trp Phe Tyr Ala Arg Leu Lys Gy Laupég)bs@{d“%@s Hi s
Val 995 1000 1005 a -3 1 8 DEC 2003 wo oons971 PCT/ USOCA 16591 Lys Ala GQu

Mt Gu A@n Met Ala Leu Asp Val Gy Leu Pro Ser Ser 1010 1015 1020 Lys Leu
Lys Ser Lys Thr Ser G n Leu Ser Ay Ay Met An Arg Lys 1025 1030 1035

1040 Leu Sesn Val dmaiyediN@uPhe Yab &yl ¥vSenylys Yal aYalpld € Leu 1045
1050 1055 Asp Qu Pro Thr Ala Gy Val Asp Pro Tyr Ser Arg Arg Ay Ile Trp

1060 1065 1070 G u Lé¥ Leu Leu Lys TyazsArg G n Ay Angsdhr Ile Ile Leu Ser
Thr 1075 logo 1085 His H's Met Asp u Ala Asp Val Leu Ay Asp Arg Ile Ala
I[le Ile 1090 1095 1100 Ser H's Ay Lys Leu Cys Cys Val Ay 5er Ser Leu Phe

Leu Lys ‘Asﬂsn His Pro Leu Asn Leu Thr Lys Gln Gln Leu Ser Glu Val Ala Leu

1635 1640 1645

Met Thr Thr Ser Val Asp Val Leu Val Ser Ile Cys Val Ile Phe Ala

1650 1655 1660

Met Ser Phe Val Pro Ala Ser Phe Val Val Phe Leu Ile Gln Glu Arg

1665 1670 1675 1680

Val Ser Lys Ala Lys His Leu Gln Phe Ile Ser Gly Val Lys Pro Val

1685 1690 1695

Ile Tyr Trp Leu Ser Asn Fhe Val Trp Asp Met Cys Asn Tyr Val Val

1700 1705 1710

Pro Ala Thr Leu Val Ile Ile Ile Phe Ile Cys Phe Gln Gln Lys Ser

1715 1720 1725

Tyr Val Ser Ser Thr Asn Leu Pro Val Leu Ala Leu Leu Leu Leu Leu

1730 1735 1740

Tyr Gly Trp Ser Ile Thr Pro Leu Met Tyr Pro Ala Ser Phe Val Phe

1745 1750 1755 1760

Lys Ile Pro Ser Thr Ala Tyr Val Val Leu Thr Ser Val Asn Leu Phe

1765 1770 1775

€3



1105 1110 1115 1120 Gn Leu Ay Thr Ay Tyr Tyr Leu Thr Leu Val Lys 1§8ERIW}
Val GQu 1125 1130 1135 Ser Ser Leu Ser Ser Cys Arg Asn Ser Ser Ser Thr Val

Ser Tyr Leu 1140 1145 1150 Lys Lys GQu Asp Ser Val 5er @n Ser S ‘i %g Asp
Ala Ay LeWO®@P{89155 1160 1165 41/ 18BEC2003 WD 00/ 78971 Pd’FLﬁéb‘g "1 51 Ser
Asp Hs Qu Ser Asp Thr Leu Thr Ile Asp Val Ser Ala Ile Ser 1170 1175 1180
Asn Leu Ile Arg Lys H's Val Ser Qu Ala Arg Leu Val GQu Asp Ile 1185 1190
1195 1200 Gy His Gu Leu Thr Tyr Val Leu Pro Tyr Gu Ala Ala Lys Au Gy

1205 1210 1215 Ala Phe Val Qu Leu Phe Hs Qu Ile Asp Asp Arg Leu Ser Asp
Leu 1220 1225 1230 Gy Ile Ser Ser Tyr Gy Ile Ser Au Thr Thr Leu Gu Qu
Ile Phe 1235 1240 1245 Leu Lys Val Ala Qu GQu Ser Ay Val Asp Ala Qu Thr

Ser Asp G yldZ80 1R53s1280 Fdr VhELR1Rr DhiAlPae Arag Pég cASNLAT gheArgr Al @ Phe Gy
Asp Lys A n Ser 1265 1270 1275 1280 Cys Leu Arg Pro Phe Thr G u Asp Asp Al a
Ala Asp Pro Asn Asp 38? 1285 1290 1785 1790 |

Asp Asn Lys Leu Asn Asn Ile Asn Asp Ile Leu Lys Ser Val Phe Leu

1795 1800 1805

Ile Phe Pro His Phe Cys Leu Gly Arg Gly Leu Ile Asp Met Val Lys

1810 1818 1820

Asn Gln Ala Met Ala Asp Ala Leu Glu Arg Phe Gly Glu Asn Arg Phe

1825 1830 18135 1840

Val Ser Pro Leu Ser Trp Asp Leu Val Gly Arg Asn Leu Phe Ala Met

1845 1850 1855

Ala Vval Glu Gly Vval val Phe Phe Leu Ile Thr val Leu Ile Gln Tyr

1860 1865 187¢

Arg Phe Phe Ile Arg Pro Arg Pro Val Asn Ala Lys Leu Ser Pro Leu

1875 1880 1885

Asn Asp Glu Asp Glu Asp Val Arg Arg Glu Arg Gln Arc Ile Leu Asp

1850 1885 1900

Gly Gly Gly Gln Asn Asp Ile Leu Glu Ile Lys Glu Leu Thr Lys Ile

1305 1510 1915 1920

69



1295 Asp Ile Asp Pro Qu Ser Arg Qu Thr Asp Leu Leu Ser Ay Mt Asp 1}_ %%
1305 1310 45 1 8 DEC 2003 wo 00/ 75973 PCT/ USOQ 16591 Gy Lys Gy Ser 3 C 2003
G@n Val Lys Ay Trp Lys Leu Thr An Gn Gn 1315 1320 1325 Phe Val Al a Leu
Leu Trp LyWwoWoFspdu Leu |le Ala Arg Arg Ser Arg 1330 1335 1FA0YSPY1€9Y phe
Phe Ala G n Ile Val Leu Pro Ala Val Phe Val Cys Ile 1345 1350 1355 1360

Ala Leu Val Phe Ser Leu Ile Val Pro Pro Phe Ay Lys Tyr Pro Ser 1365 1370
1375 Leu Gu Leu Gn Pro Trp Met Tyr Asn Gu A n Tyr Thr Phe Val Ser 1380

1385 1390 R 28 a.Br o Asp ahir vG L u.Ley,Asn Ala Leu
1505 1400 Thog oh: AJJLysylg AsngIg?% dy Phe Giﬁg%ﬁ 5 SRRy y Asn Pro

Il e 1410 1415 1420 Pro Asgs Thr Pro Cys GsscAla Gy Au Gews@ u Trp Thr Thr
Ala Pro 1425 1430 1435 1440 Val Pro G n Thr Ile Met Asp Leu Phe G n An Ay
Asn Trp Thr Met 1445 1450 1455 A n Asn Pro Ser Pro Ala Cys A n Cys Ser Ser

Asp Lys | ! %rlaygrol_&?y 1G%§0C):rl's4§1§e Gly Leu Leu Gly Val Asn Gly Ala Gly Lys

1540 1845 1950

Ser Ser Thr Phe Lys Met Leu Thr Gly Asp Thr Thr val Thr Arg Gly

1955 1960 1965

Asp Ala Phe Leu Asn Lys Asn Ser Ile Leu Ser Asn Ile His Glu Vval

1970 1875 1980

His Gln Asn Met Gly Tyr Cys Pro Gln Phe Asp Ala Ile Thr Glu Leu

1985 1990 1995 2000

Leu Thr Gly Arg Glu His Val Glu Phe Phe Ala Leu Leu Arg Gly Val

2005 2010 2015

Pro Glu Lys @lu Val Gly Lys Val Gly Glu Trp Ala Ile Arg Lys Leu

2020 2025 2030

Gly Leu Val Lys Tyr Gly Glu Lys Tyr Ala Gly Asn Tyr Ser Gly Gly

2035 2040 2045

Asn Lys Arg Lys Leu Ser Thr Ala Met Ala Leu Ile Gly Gly Pro Pro

2050 2055 2060

Val Val Phe Leu Asp Glu Pro Thr Thr Gly Met Asp Pro Lys Ala Arg

2065 2070 2075 2080

70




1470 1 8 DEC 2003 WD 00178971 PCT/USOQ 16591 Met Leu Pro Val Cys Prﬁ E’Diﬁa
Gy Ala Ay Gy Leu Pro Pro Pro A n 1475 1480 1485 Arg Lys A n Asn Thr 2003
Asp Ile Leu @n Asp Leu Thr Ay Arg Asn 1490 1495 1500 Ile Ser Asp Tyr Leu
Val Lys TRWOUy/T89%al G n Ile Ile Ala Lys Ser 1505 1510 1515 REPUSHEISSlys Asn
Lys Ile Trp Val Asn G u Phe Arg Tyr Ay Ay Phe Ser 1525 1530 1535 Leu Qvy
Val Ser Asn Thr G n Ala Leu Pro Pro Ser G n Qu Val Asn 1540 1545 1550 Asp
Ala lle Lys Gn Mt Lys Lys His Leu Lys Leu Ala Lys Asp Ser 1555 1560 1565
Ser Ala Asp Arg Phe Leu Asn Ser Leu Ay Arg Phe Met Thr Ay Leu 1570 1575
1580 Asp Thr Arg Asn Asn Val Lys Va'. Trp Phe Asn Asn Lys Ay Trp H's 1585
1590 1595 1600 Ala Ile Ser Ser Phe Leu Asn Val Ile Asn Asp Ala Ile Leu Arg
Ala 1605 1840 Pi6lsu T8 ABECY200G: V&) QL7897 1aPGLEUSROG1653L 4sn Leu G n Lys

Gy GQu Asn Pro Ser Hs Tyr Ay Ile Thr Al a Phe
2085 2090 2095

Val Val Leu Thr Ser His Ser Met Glu Glu Cys Glu Ala Leu Cys Thr

2100 2105 2110

Arg Met Ala Ile Met Val Asn Gly Arg Phe Arg Cys Leu Gly Ser val

2115 2120 2125

Gln His Leu Lys Asn Arg Phe Gly Asp Gly Tyr Thr Ile Val Val Arg

2130 2135 2140

Ile Ala Gly Ser Asn Pro Asp Leu Lys Pro Val Gln Asp Phe Phe Gly

2145 2150 2155 2160

Leu Ala Phe Pro Gly Ser Val Leu Lys Glu Lys His Arg Asn Met Leu

2165 2170 2175

Gln Tyr Gln Leu Pro Ser Ser Leu Ser Ser Leu Ala hrg Ile Phe Ser

2180 2185 2180

Ile Leu Ser Gln Ser Lys Lys Arg Leu His Ile Glu Asp Tyr Ser Val

2195 2200 2205

Ser Gln Thr Thr Leu Asp Gln Val Phe Val Asn Phe Ala Lys Asp Gln

2210 2218 2220

+




1620 1625 1630 Asn His Pro Leu Asn Leu Thr Lys G n G n Leu Ser Gu

Leu 1635 1640 1645 Met Thr Thr Ser Val Asp Val Leu Val Ser Ile Cys Val 8|B|E520[13
Phe Ala 1650 1655 1660 Met Ser Phe Val Pro Ala Ser Phe Val Val Phe Leu lle

A n du AYODEEBEY1670 1675 1680 Val Ser Lys Ala Lys Hi s LeuPEIVSPHBS?Y e Ser
Ay Val Lys Pro Val 1685 1690 1695 Ile Tyr Trp Leu Ser Asn Phe Val Trp Asp
Met Cys Asn Tyr Val Val 1700 1705 1710 Pro Ala Thr Leu Val Ile Ile Ile Phe
Ile Cys Phe G n A n Lys Ser 1715 1720 1725 Tyr Val Ser Ser Thr Asn Leu Pro

Val Leu Al geteltpldp hep HigULdiLUyd 73 (38,1 Trpn Ser Ile Thr Pro
Leu Met Tyr Pro Ala Ser Phe Val yPhe911?45 1317%91}{%5 ’%éﬁ CH ﬁe Pro Ser Thr

Al a Tyr Vak2dml Leu Thr Seez2dal Asn Leu Phe231465 1770 1775 68,01 8SEC2443 WO
00/ 78971 PCT/US(c)(O 16591 Ile Ay Ile Asn Gy Ser Val Ala Thr Phe Val Leu
A u Leu Phe Thr 1780 1785 1790 Asp Asn Lys Leu Asn Asn Ile Asn Asp Ile Leu

L r V L
ys Se akfafm?él Esup Val Ala val Leu Thr Ser Phe Leu Gln Asp Glu Lys Val

2245 2250 2255

Lys Glu Ser Tyr Val

2260

<210> 11
<211> 24
<212> DNA

<213> Artificial Seguence
<220>
«220>
<220>

<220>
<223> Description of Artificial Sequence: ABC1

amplification primer

<400> 11

cctcrcatta cacaaaaacc agac 24

<210> 12

32



1795 1800 1805 Ile Phe Pro H's Phe Cys Leu Gy Arg Ay Leu Ile Asp I\/Eg
1810 1815 1820 Asn G n Ala Met Ala Asp Ala Leu Gu Arg Phe Ay AU

1825 1830 1835 1840 Val Ser Pro Leu Ser Trp Asp Leu Val Gly Arg Asn
AVEO BET891845 1850 1855 Ala Val Gu Ay Val Val Phe PREUSBVISSe Thy
Ile @n Tyr 1860 1865 1870 Arg Phe Phe Ile Arg Pro Arg Pro Val Asn
Leu Ser Pro Leu 1875 1880 1885 Asn Asp Qu Asp Gu Asp Val Arg Arg
Gn Arc Ile Leu Asp 1890 1895 1900 Gy Ay Ay G n Asn Asp lle Lev
Lys Au Leu Thr Lys Ile 1905 1910 1915 1920 c9 1 8 DEC 2003 WD

00178971 RCIA} ]800 16591 Tyr Arg Arg Lys Arg Lys Pro Ala Val Asp Arg Ile

Ay Ile 1925 1930 1935 Pro Pro Ay GQu Cys Phe Ay Leu Leu dy Val

Asn Ay Al€l& yNrys 1940 1945 1950 Ser Ser Thr Phe Lys Met Leu Thr Ay Asp

Thr Thr Val Thr Arg d

5 1960 1965 Asp Ala Phe Leu Asn Lys Asn Ser lle

- 195
Leu Ser AsHIfi &4t l"él% §pqpence

<220>
<220>
<220>

<220>

<223> Description of Artificial Sequence: ABC1

amplification primer

<400> 12

getttettte acttctcate ctg 23

<210 13
«211> 22
<212> DNA

<213> Artificial Sequence
<220>
<220>

«223> Description of Artificial Sequence: ABC1 RT-PCR

primer

R

BT 9



1970 197 5 1980 H's A n Asn Met Ay Tyr Cys Pro G n Phe Asp Ala Ile Thi §@ag 2m
Leu 1985 1990 1995 2000 Leu Thr Ay Arg Qu

Arg Ay
Ile Arg
Asn Tyr

Val 2005 2010 2015 Pro Gu Lys Gu
Ly¥O0[087892H20 2025 2030 Gy Leu Val
Ser Ay Gy 2035 2040 2045 Asn Lys

Leu Ile Ay Ay Pro Pro 2050 2055 2060 Val

Ay Mt

Asp Pro Lys Ala Arg 2065 2070 2075

PCTI USO0/ 16602 *ra Phe Leu Trp Asn Cys Al a
Ser 2085 2090 2095 Val Val Leu Thr Ser Hi s

Cys Thr
Gy Ser
Il e Val
G n Asp

210529952495 3apgtVEE Ala |l e Met
Val 2115 2120 2125 dn H's Leu Lys
Val Arg 2130 2135 2140 Ile Ala Ay

Phe,\Rhe, 8y
«211> 2%
«212> DNA

<213> Artificial ESequence

«220>

<2205

<223> Description of Artificial Sequence:

primer

<400> 14

caatgtfttt gtggcttegyg c

<210> 15

«211l> 40

<212> DNA

«213> Artificial Sequence

<220>

<220>

«<223> Description of Artificial Sequence:

primer

<400> 15

H s Val GQu Phe Phe Ala Leu Leu
Val Ay Lys Val Al a
Lys Tyr Ay Qu ?ﬁa%&m}?tg Gy
Arg Lys Leu Ser Thr Ala Met Al a
Val Phe Leu Asp G u Pro Thr Thr
2080 1 8 DEC 2003 WD 00/ 78971
Leu Ser Val Val Lys Gu Ay Arg
Ser Mt u Qu Cys Gu Ala Leu
Val Asn Ay Arg Phe Arzg Cys Leu
Asn Arg Phe Gy Asp Ay Tyr Thr
Ser Asn Pro Asp Leu Lys Pro Val

ABCl RT-PCR

21

ABCl RT-PCR



2145 2150 2155 2160 Leu Ala Phe Pro Ay Ser Val Leu Lys Qu Lys Hi sﬂ% AIm
Met Leu 2165 2170 2175 A n Tyr A n Leu Pro Ser Ser Leu Ser Ser Leu /&

Ile Phe Ser 2180 2185 2190 Ile Leu Ser A n Ser Lys Lys Arg bﬁfﬂgﬂ@'@e
Asp Tyr SeVOVBF82H95 2200 2205 Ser A n Thr Thr Leu Asp G n

Phe Ala Lys Asp G n 2210 2215 2220 44 1 8 DEC 2003 V\D 00/ 78971

PCT/ USO0/ 16591 Ser Asp Asp Asp His Leu Lys Asp Leu Ser Leu Hs Lys Asn G n
Thr 2225 2230 2235 2240 Val Val Asp Val Ala Val Leu Thr Ser Phe Leu Gn
Asp G u Lys Val 2245 2250 Lys A u Ser Tyr Val 2260 <210> 11 <211> 24
<212> DNA xitt32gdkrt tddachedtcSegurgnra-t<g@arg@R0> <220> <220> <223

Description of Artificial Sequence: ABC]. anplification prinmer <400> 11
2255 :

<210> 16
<211> 25
<21i2> DNA

<213> Artificial Sequence |
«220>

<220>

<223> Description of Artificial Segquence: ABCl RT-PCR

primer

<400> 16

toetotggatt ctgggtctat gtcag - 25

«210> 17
«211> 23
<212> DNA

<213> Artificial Segquence
220>

«<220>
<223> Description of Artificial Sequence: RBC1 RT-PCR

pPrimer

<400> 17




cctctcatta cacaaaaacc agac 24 <210> 12 2 18 DEC 2003 WO 00/ 78971 <211P§233C 200
<212> DNA <213> Artificial Sequence <220> <220> <220> <220> <223>

Description of Artificial Sequence: ABCL anplification prinmgr_< >
PCTI US00/ 1899078Fittctttc acttctcatc ctg 23 <210> 13 <2112$EENA53§)’1‘2§?DNA

<213> Artificial Sequence <220> <220> <223> Description of Artificial
Sequence: ABClL RT-PCR prinmer 18 DEC 1003 WO 00178971 <400> 13

PCT/ USOQO' 16591 tccttgggtt caggggatta tc 22 <210> 14 c¢211> 21 <212> DNA
<213> Arti fgggaktiSegugdeetct trc 23

<210> 1B
<211> 41
«212> DNA

<213> Artificial Sequence
<«220>

<220>
<222> Description of Artificial Sequence: ABC1 RT-PCR

primer

«<400> 18

actggtcgac cattgaattg cattgcattg aatagtatca g 41

<«<210> 18
<211> 19
«212> DNA

<213> Artificial Seguence
<220>

<220>

<223> Description of Artificial Sequence: ABCl

seguencing primer

<400> 19

tttccrggtg gacaatgaa 19




<220> <220> <223> Description of Artificial Sequence: ABCI RT-PCR pghTﬁ%2W3
<400> 14 caatgttttt gtggcttcgg ¢ 21 <210> 15 <211> 40 <212> DNA <21
Artificial Sequence <220> <220> <223> Description of Artificia! ge ence:
ABC] . RT- M08 Iner <400> 15 TT 1 8 DEC 2003 WD 00/ 78911 P& %591

agt cgagctc caaacatgtc agctgttact ggaagtggcc 40 <210> 16 <211> 25 <212>

DNA <213> Artificial Sequence <220> <220> <223> Description of Artificial
Sequence: ABCl RT-PCR primer <400> 16 tctctggatt ctgggtctat gtcag 25 <210>
17 <211> 23 <212> DNA <213> Artificial Sequence <220>

<210> 20
<211l> 1B
<212> DNA

<213> Artificial Sequence
<220>

<220>
<223> Description of Artificial Segquence: ABC1

seguencing primer

<400=> 20

agtgacatgc gacaggag i8

<210> 21
«2il> 18
<212> DNA

«213> Artificial Sequence
<220>

220>

<223> Description of Artificial Sequence: ABC1

sequencing primer

<400> 21

gatctggaag gcatgtgg 18




<220> <223> Description of Artificial Sequence: ABCl1 RT-PCR primer 14042003
17 1 8 DEC 2003 wo Oon8971 gggagccttt gtggaactct ttc <210> 18 <211> 41
<212> DNA <213> Artificial Sequence <220> <220> <223> Description of
ArtificialWes8Tli®ite; ABC]. RT-PCR primer <400> 18 act ggt cgRETESVER t g
cattgcattg aatagtatca g <210> 19 <211> 19 <212> DNA <213> Artifici al
Sequence <220> <220> <223> Description of Artificial Sequence; ABCL

sequenci ng prinmer <400> 19 tttcctggtg gacaat gaa PCTI USOO 16591 23 41 19 9-6
1 8 DEC 2003 WD 00/ 78971 PCTI USOQO 16591

<210> 22
<211> 18
<212> DNA

<213> Artificial Sequence

<220

«220>

<223> Description of Artificial Seguence: ABC1

sequencing primer

<400> 22

ccaggcagca ttgagcetg 18

<210> 23
<«211> 18
<212> DNA

<213> Artifircial Sequence
<220>

«220>
<223> Description of Artificial Sequence: ABCl

sequencing primer

<400> 23

ggcctggaca acagcata ' 18

I




<210> 20 <211> 18 <212> DNA <213> Artificial Sequence <220> <220> 1%@%%%%3
Description of Artificial Sequence: ABCL sequencing primer <400> 20

agt gacat gc gacaggag 18 <210> 21 <211> 18 <212> DNA <213> ArEi&k&i ]
Sequence WIPEETSIM20> <223> Description of Artificial Sequdfe: .

sequenci ng prinmer <400> 21 gatctggaag gcatgtgg 18 1 8 DEC 2003 WD 00/ 78971
<210> 22 <211> 18 <212> DNA <213> Artificial Sequence <220> <220> <223>

Description of Artificial Sequence: ABCL sequencing priner <400> 22
PCT/ USOQO' 16591 ccaggcagca ttgagctg 18 <210> 23

<210> 24
<211l> 19
<212> DNA

<213> Artificial Sequence
<220>

<220>

<223> Description of Artificial Sequence: ABC1

segquencing primer

«400> 24

ggacaacctg tttgagagt 19

<210> 25
<211> 18
«<212> DNA

<213> Artificial Sequence
«220>

<220>
<223> Description of Artificial Seguence: ABCl

seguencing primer

<400> 25

aagacgacca ccatgtca 18




<211> 18 <212> DNA <213> Artificial Sequence <220> <220> <223> 1 8 DEC 2003
Description of Artificial Sequence: ABCL sequencing prinmer <400> 23
ggcctggaca acagcata 18 18DEC2003 WO 00/ 78971 PCT/ US00/ 16591 <210> 24

<211> 19 wOb@?89DNA <213> Artificial Sequence <220> <220> RQPARIS00/16591
Description of Artificial Sequence: ABCl sequencing prinmer <400> 24
ggacaacctg tttgagagt 19 <210> 25 <211> 18 <212> DNA <213> Artifici al
Sequence <220> <220> <223> Description of Artificial Sequence: ABCl

sequenci ngzpsi rer <400> 25 aagacgacca ccatgtca 18 1 8 DEC 2003 WO 00/ 78971
PCT/ US00/ 16591

<211> 18
«<212> DNA

<«213> Artificial Sequence
<220>

<220>
<223> Description of Artificial Seguence: ABC)

sequencing primer

<400> 26

atargggagc tgcrtgcetg 18

<210> 27
<21l> 24
<212> DNA

<213> Arrificial Sequence
<220>

<2203
<223> Description of Artificial Sequence: ABC1

sequencing primer

<400> 27

gggcatgagc tgacctatgt gotg 24

<210> 28



<210> 26 <211> 18 <212> DNA <213> Artificial Sequence <220> <220> <2BZB?»>
Description of Artificial Sequence: ABCL sequencing primer <400> 26 18 DEC 2003
at at gggagc tgctgctg 18 <210> 27 <211> 24 <212> DNA <213> Artificial
Sequence ¥XP@EAM20> <223> Description of Artificial SequdicEtSinBelsl
sequenci ng prinmer <400> 27 gggcatgagc tgacctatgt gctg 24 <210> 2B 4 8 1 8

DEC 2003 WD 00/ 78971 PCT/ US00/ 16591 <211> 18 <212> DNA <213> Artificial
Sequence <220> <220> <223> Description of Artificial Sequence: ABCl

sequenci ngnriri grgsr <400> 28 aagagactgc taattgcc 1ls <210> 29
< >

<212> DNA

<213> Artificial Sequence
<220>

<220>

<223> Description of Artificial Segquence: ABC)

sequencing primer

<400> 2B

aagagactgc taattgec ' 18

<210> 29
<211> 18
<212> DNA

«213> Artificial Sequence
<220

<220>

<223> Description of Artificial Sequence: ABCl

sequencing primer

<400 29

agcgacaaaa tcaagaag 18

<210> 30

31



<211> 18 <212> DNA <213> Artificial Sequence <220> <220> <223>
Description of Artificial Sequence: ABCL sequencing prinmer <400> 2918 DEC 2003
agcgacaaaa tcaagaag <210> 30 18 1 8 DEC 2003 WO 00178971 <211> 1B <212>
DNA <213> WOOPFIE! al Sequence <220> <220> <223> Descri pti oRCIUSEI45] ¢ al
Sequence: ABCl sequencing prinmer <400> 30 PCT/USOQO 16591 tggcat gcaa
tcagctct 18 <210> 31 <211> 18 <212> DNA <213> Artificial Sequence <220>

<220> <223> Description of Artificial Sequence: ABCl sequencing priner
<400> 31 tréktcébcca atctgcct <210> 32

<212> DNA

<213> Artificial Sequence
<2205

<220>

<223> Description of Artificial Sequence: ABC1

seguencing primer

<400> 30

tggcatgcaa tcagctct 18

<210> 31
<2115 18
<212> DRA

«213>» Artificial Sequence
«<220>

«220>
<223> Description of Artificial Sequence: ABCl

sequencing primer

<400> 31

tccteccacca atctgect 18

<210> 32

<211> 18

g2



<211> 18 18 8.2 16 DEC 2003 WO 00/ 78971 <212> DNA <213> Artificial SefRERIW
<220> <220> <223> Description of Artificial Sequence; ABCl sequencing
prinmer <400> 32 PCT/USOQ 16591 ttcttcctca ttactgtt 18 <210> 33 <211> 18
<212> DNAWOQMBEBYAIt | ficial Sequence <220> <220> <223> DescPEpUseestt
Artificial Sequence: ABCI sequencing prinmer <400> 33 gatgccatca cagagctg 18
<210> 34 <211> 17 18UCC2003 WD 00/ 78971 PCTI USO0I 16591 <212> DNA <213>
Artificial Sequence <220> <220> <223> Description of Artificial Sequence:
AHCI seque(g%)n%Ngri mer <400> 34

<213> Artificial Sequence
<220>

<220>

<223> Description of Artificial Sequence: ABC1

seguencing primer

<400> 32

ctecttectca ttactgtt 18

<210> 33
<211> 18
<212> DNA

<213> Artificial Sequence
«220>

<220>

<223> Description of Artificial Sequence: ABC1

segquencing primer

<400> 33

gatgccatca cagagctg 1ls

<210> 34

«211> 17

82




agtgtccagc atctaaa 17 <210> 35 <211> 18 <212> DNA <213> Artifici & 8 flEC 2003
Sequence <220> <220> <223> Description of Artificial Sequence: ABCL

sequenci ng prinmer <400> 35 caaagttcac aaatactt 1B 4L 1 8 DEC 7003 WO
00/ 78971 MET#IBIM116591 <213> Artificial Sequence <220> <2PEHUSHSI$IN
Description of Artificial Sequence: ABCl sequencing prinmer <400> 36
cttagggcac aattccaca 19 <210> 3? <211> 18 <212> DNA <213> Artifici al
Sequence <220> <220> <223> Description of Artificial Sequence: ABCl

sequenci nt?igrii¥dr <400> 37 tgaaagttga tgattttc 18 <210> 3B <211> 19 <212>
DNA 180EC2003

<213> Artificial Sequence
<220>

<220

<223> Description of Artificial Sequence: ABC1

sequencing primer

<400> 34

agtgtccage atctaaa 17

«<210> 35
<21l> 18
<212> DNA

<213> Artificial Sequence
<220>

<220>

<223> Description of Artificial Sequence: ABCL

sequencing primer

<400> 35

caaagttcac aaatactt 1e

<210> 36
<«211> 19

<212> DNA

8¢



WO 00/' 78971 <213> Artificial Sequence <220> <220> <223> Description of
Artificial Sequence: ABCL sequencing primer <400> 36 tttttcacca tp8dgadia
<210> 39 <211> 17 <212> DNA <213> Artificial Sequence <220> <220> <223>
Descri pti omoobr7gsmificial Sequence: ABC1 sequenci ng pri mer PRBUS/ 15571
ctccactgat gaactgc <210> 40 <211> 18 <212> DNA <213> Artificial Sequence
PCC/ US00116591 19 17 O6 1 8 DEC 2003 WO OO 78971 PCT/ USOQ 16591 <220> <220>

<223> Description of Artificial Sequence: ABCL sequencing priner <400> 40
gtttcttcac ttgtttga 1B <210> 41

<213> Artaificial Seguence
«220>

<220>
<223> Description of Artificial Sequence: ABC1

sequencing primer

<400> 36

cttagggcac aattccaca 139

<210> 37
<211> 18
<212> DNA

<213> Artificial Sequence
<220>

<220>
<223> Description of Artificial Segquence: ABCIl

sequencing primer

<400> 37

tgaaagttga tgattttc 18

<210> 38
<21i> 13

<212> DNA




<211> 18 <212> DNA <213> Artificial Sequence <220> <220> <223> 180DEC 2003
Description of Artificial Sequence: ABCL sequencing prinmer <400> 41

agggcgtgtc tgggattg 18 <210> 42 <211> 18 <212> DNA <213> | fici
Sequence W@MWES’L003 WD 00178971 PCT/ USOQ 16591 <220> <220€H@§Q@L§L‘
Description of Artificial Sequence: ABCI sequencing prinmer <400> 42
cagaatcatt tggatcag 18 <210> 43 <211> 18 <212> DNA <213> Artificial
Sequence <220> <220> <223> Description of Artificial Sequence: ABCl

sequenci ng2Pri e LL9509>598°85% cagaact gctctgag 18 <210> 44 <211> 19 <212>
DNA

<220>

<220>

<223> Description of Artificial Sequence: ABCl

seguencing primer

<400> 38

tttttcacca tgtcgatga 19

«<210> 39
<211> 17
<212> DNA

<213> Artificial Sequence
<220>

<220>

«223> Description of Artificial Sequence: ABC1

sequencing primer

<400> 39

ctccactgat gaactgce 17

<210> 40
<211> 18
<212> DNA

<213> Artificial Seguence

86




<213> Artificial Sequence 30 DEC 2003 WD 00/ 78971 <220> <220> <2233.DEC 7003
Description of Artificial Sequence: ABCL sequencing prinmer <400> 44

PCT/ US00/ 16591 agctggcttg ttttgettt 19 <210> 45 <211> 18 <212> DNA <213>
Artifici alV@EHIAAe <220> <220> <223> Description of ArtifPEFESMESience:
ABCl sequencing prinmer <400> 45 tggacacgcc cagcttca 18 <210> 46 <211> 18
<212> DNA <213> Artificial Sequence 1 8 DEC 1083 PCT/L1S00/ 16591 <223>
Description of Artificial Sequence: ABClL sequencing priner <400> 46
cctgccatgc cacacaca 18 <210> 47 <211> 18 <212> DNA

<220>

<220>

<223> Description of Artificial Sequence: ABC1

sequencing primer

<400> 40

gtttcttcat ttgtttga 1B

«210> 41
<«211> 18
<212> DNA

<213> Artificial Sequence
«220>

<220

<223> Description of Artificial Sequence: ABC1

sequencing primer

<400> 41

agggcgtgtc tgggattg 18

<210> 42
«21l> 1B
<212 > DNA

<213> Artificial Sequence

a+



<213> Artificial Sequence <220> <220> <223> Description of Artifi %@tﬁ
Sequence: ABCl sequencing prinmer <400> 47 ctcatcaccc gcagaaag 18 J lﬂ§3

<211> 18 <212> DNA <213> Artificial Sequence <220> 9 0 1 8 DEC 2003 WO
00/ 78971 W¥908/7892b23> Description of Artificial Sequence: ABEVUSBEHRRhcing

primer <400> 48 PCT/ USOQ 16591 cacactccat gaagcgag 18 <210> 49 <211> 18
<212> DNA <213> Artificial Sequence <220> <220> <223> Description of

Artificial Sequence: ABCl sequencing prinmer <400> 49 tccagataat gcgggaaa 18
<210> 50 <211> 18 <212> DNA <213> Artificial Sequence <220>

<220>

<220>

<223> Description of Artificial Sequence: ABC1

sequencing primer

<400> 42

cagaatcatt tggatcag 18

<210> 43
<21l> 1i8
<212> DNA

<213> Artificial Sequence
<220>

<220 >
<223> Description of Artificial Sequence: ABC1

sequencing primer

<400> 43

catcagaact gctetgag 18

<210> 44
<211> 18
«<212> DNA

<213> Artificial Sequence




18 DEC 2003 WO 00/ 78971 <220> <223> Description of Artificial Seqqqug:zmg
ABCl1 sequenci ng priner <400> 50 PCTI USOQO 16591 tcaggattgg cttcagga 1

<210> 51  <211> 21 <212> DNA <213> Artificial Sequence <22Pxr g&ﬁ%ﬂ“<223>
DescriptiSﬁgé#WQﬁii'ficial Sequence: ABCl1 sequencing priner ’go> 51

aagtttgagc tggatttctt g 21 <210> 52 <211> 25 <212> DNA <213> Artificial
Sequence <220> 1 8 DEC 2903 WD 00/ 78971 <220> <223> Descri ption of
Artificial Sequence: beta-globin antisense oligonucl eotide <400> 52
PCT/USOO/%?;%} cctcttacct cagttacaat ttata 25 <210> 53 <211> 26

<220>

<223> Description of Artificial Sequence: ABC1

segquencing primey

<400> 44

agctggetty ttttgettt 19

«<210> 45
<211> 18
<2]2> DNA

<213> Artificial Sequence
<«220>

<220>

«223> Description of Artificial Sequence: ABCl

sequencing primer

<400> 45

tggacacgcc cagcttca 18

<210> 46
<211> 18
<212> DNA

«213> Artificial Sequence

39




<212> DNA <213> Artificial Sequence <220> <220> <223> Description_o
Artificial Sequence: ABCl antisense oligonucleotide <400> 53 catgﬁt&ﬁﬁ&ﬂ%3
atagggtggg tagctc 26 <210> 54 <211> 24 <212> DNA <213> Ar

Sequence 0UTH1 g BE C 2003 WD 00/ 78971 <220>  <223> msck’ﬁ{‘&g‘?’l“ !
Artificial Sequence: beta-actin anplification primer <400> 54

PCT/ USOQ' 16591 tcacccacac tgtgccatct acga 24 <210> 55 <211> 25 <212> DNA
<213> Artificial sequence <220> <220> <223> Description of Artificial

Sequence: d3@fa-actin anplification priner <400> 55 cagcggaacc gctcattgcc
aatgg 25 <210> 56 <211> 26 <212> DNA

«220>

<223> Description of Artificial Sequence: ABC1

seqguencing primer

<400> 46

cctgocatge cacacaca 18

<210> 47
<211= 18
«<212> DNA

<213> Artificial Seguence
<220>

<220>

<223> Description of Artificial Sequence: ABC1

sequencing primer

<400> 47

ctcatcacce gcagaaag i8

«210> 48
<211> 18
<212> DNA

<213> Artificial Segquence

«220>

g0



<213> Artificial Sequence <220> <220> 1 8 DEC 2003 WO 00/ 78971 <223>
Description of Artificial Sequence: sterol response el enent oli gonui:lﬂeﬂﬁlcim
<400> 56 PCTNSOQO 16591 tcgagtgacc gatagtaacc tctcga 26 <210> 57 <211> 26
<212> DNAWQDSS8NMitificial Sequence <220> <220> <223> DescPCH{LISEH165P1
Artificial sequence: nutated sterol response el enent oligonucl eotide <400>
57 tcgagctgca catagtaacc tctcga 26

«220>

<223> Description of Artificial Sequence: ABC1

seguencing primer

<400> 48

cacactccat gaagcgag 18

<210> 49
<21l> 18
<212> DHNA

<213> Artificial Sequence

<220>

«220>

<223> Description of Artificial Sequence: ABC1

sequencing primer

<400> 49

tccagataat gcgggaaa 18

<210> SO
<21l> 18
<212> DRA

<213> Artificial Sequence

<220>



WO 00778971

«220>

<223> Descriprion of Artificial Sequence: ABCi1

<400>

sequencing primer

50

tcaggattgy cttcagga

<210>

«<21l>

<212>

<213>

<220

<220>

<223>

<400>

51
21
DNA

Artificial Sequence

Description of Artificial Sequence:

sequencing primer

51

aagtttgagc tggatttctt g

«210>

<211>

«212>

<213>

<220>

52
25
DNA

Artificial Sequence

ABC1l

92

18 DEC 2003

PCT/US00/16591

18

21



18 DEC 2003

WO 00/78971 PCT/US00/16591

<220>

«223> Descripticn of Artificial Seguence: beta-globin

antisense oligonucleotide

<4Q0> 52

cctcttacct cagttacaat ttata 25

<210> 53
<21l> 26
<212> DNA

<213> Artificial Seguence
«220>

<220>

«223> Description of Artificial Seguence: ABC1 antisense

oligonucleotide

<400> 53

catgttgttc atagggtggyg tagctce 26

<210> 54
<211> 24
<212> DNA

<213> Artificial Sequence

<220>

92



18 OEC 2003

WO 00/78971 PCT/US00/16591

<220>

<223> Description of Artificial Sequence: beta-actin

amplification primer

<400> 54

tcacccacac tgtgecatct acga 24

<210> 55
<211> 25
«212> DNA

<213> Artificial Sequence

<220>

<220>

<223> Description of Artificial Sequence: beta-actin

amplification primer

<400> 55

cagcggaacc gctcattgcc aatgg 25

«210> Sé&
<21l> 26
<212> DNA

<213> Artificial Sequence

<220>

<220>



1 8 DEC 2003

WO 00/78971 PCT/US00/1659]

<223> Description of Artificial Sequence: sterol

response element oligonucleotide

<400> 5S¢

tcgagtgacc gatagtaacc tctcga 26

<210> 57
<211> 26
<212> DNA

<213>» Artificial Sequence

<220>

<2205

<223> Description of Artificial Seduence: mutated sterol

response element oligonucleotide

<400> 57

tcgagctgca catagtaacc tctcga 26



