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

esters, wriglycerides and phospholipids. These lipids are transported in large molecular

25 complexes called lipoproteins, which consist of a core of ¢holestery] esters and/or triglycerides,
an envelope of phosphalipids and free cholesterol, and apolipoproteins (Scriver et al., Eds., The
Metabolic and Molecular Basis of Inkerited Disease, 7" Ed., p.1841-185] (McGraw-Hill, New
York 1995)). Apolipoproteins are involved in the assembly and secretion gf the lipoprotein, as
well as the activetion of lipopretein modifying enzymes, such as lecithin cholesterol acy]

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, VLDLs.
| DLs. and LDLs transport exogenous and endogenous chol esterol and
triacylglyeerols to peripheral sites, where the lipids play a role in

| vari ous netabolic pathways and serve as a nmmjor constituent of cel

| menbranes. Chylom crons are assenbled in 5 the intestinal nucosa as a neans
to transport dietary cholesterol and triacylglycerol s to various tissues.
VLDLs are fornmed in the liver to transport endogenous chol esterol and
triacylglycerols synthesized by the liver to extra-hepatic tissues, such
as nuscle and adi pose tissue. In fasting serum VLDLs contain 10-15% of
the total serum chol esterol and nost of the triglyceride. In circulation,
VLDLs are converted to LDLs through the action of |ipoprotein ase. LDLs
are the 10 primarY° B ™%%m carriers of cholesterol for deIFV@FV f al
tissues, typically containing 60-70% of the total fasting serum
cholesterol. In contrast, HDLs are involved in "reverse chol esterol
transport", the pa&hﬂ@ugbwLN$Hmﬁda@&mgﬁﬁwﬁhghgsteroI is transported from
eri pheral sites back.to the i S _excret n th m of
b1 e oal ts (G omset . GUmers VLA e Bughnsic s SEELS ity ReteBlt FoLs
are 15 synt hesi 7 e 8hd gfsciglygee!s PetﬂPhi}faI stgperhera teflinisylpy 2 rpleyp TIPS prigtabolies
protein-rich discpﬁhaﬂeduan£Eﬁh@imﬂ&ﬁah&dh&%wﬁhﬁl@ﬁ%ﬂ&&hmﬁ&ﬂmﬁhﬂhestero

esters. In f aCtS %e m&tgal muco, uPaCaE I Q&ans% tfansport%hc&a& ftci?cstcrgl aﬁacﬁ cgrkiihtg‘kano stores

of apolipoproteins, prinari nascent or
protein-rich HDLESY &V 1IObpaeiome ‘““ﬁt"(f"gﬁﬁé’r’i‘ E‘ﬁ‘rg"WPSﬁB’ﬂfF‘ﬁt"éPdn“aﬁ!a%tCF‘éf es
t hrough t he accunsinatsizerby 0k lieho basheki kissue@ SicRis Muehtdifipee fssuom faghd ul ar

sources. The HDL QQrired bk Gt iaif, gf%e?bﬁ%’a% cﬁoﬂﬁer&%d%los:f:ﬁr&%g]ﬂgendg% serum
chol esterol. According to current the reverse efflux cel | ul ar

chol esterol to HDIE“Ct‘lé“"“ ﬁ%&f‘atree%‘]“"f’fﬁ' 6’&8?15 ‘t"%h W"eifﬁ%r‘?f'?ﬁ“éme"a’r‘i“sadﬁébﬁ%‘ ¢
di ffusi on pat hway remely riasmagamks ¢ ciwiegtrel ifan delivpps wlttiesdespeicklivagntainiilg 60- 10kt | ve
i nportance of thes-ezoctifs&thgrkg:uin&hﬁhéra mechani sms depends on the cell type and

rertEt :?Ol, : g’ st gtSeLl( g 3‘ ecEmtr?‘st I@Lsige m\?ggid Res: cho e§%rgl7tr§'n35pog4gtlpa(hwaygu6lvhlc ROt hbl at

At her oscl erosi s, T##5 9gsienh i rpnmuey)fpm Pﬂlﬂa*tm‘rfﬁfﬁ)‘?“k wellelier wherdt ingragishe
di ffusi on pat hvvay fans ot tilEsalpr(GRoiepl.€, paLiRAY, thin oughsniNack: Gbiclest er ol  ef f | ux

occurs ( Johnso Ns ersynﬂr'es-rzed Jz?’ Qs lﬂt' t@lrvﬁhﬁ%%ﬂesﬁ%@ rasaprotc:l-rprﬁﬁdr&7 r%p%%ﬁm(el%&é ) Thi s

pat hway i nvol ves ctional e sterol bhetween cell
nenbranes and a |i Eﬁgf}?sgt“bﬂ“ﬁs’ SEEH BT f'('(E“§ '%”"ag‘“ ’ ?L'?lﬁ ‘Stt?@”é%tc‘rlat‘&‘%l | ul ar
space through a procedsoliforpaissingmanly ppa fdpord-ILRepdd 4 neseenipr proteigrh
Arterioscler. Thr oims ard@Rred Bitdbhericallifplotbndariid hrohghIR dcimdnaintbdhaitstet al ., J.

Lip. Res. 40: 781- cz gs btm(re’]d%%?\)clllular} gcc eh-ﬂﬂ.gtgnn %o&&n%‘d%%fpgfltmm mgat sur f ace

m crodomai ns known as caveo ng et a Bi'ochenistry,
34: 14288- 14292 *9199%) e ef f | ux can be driven by conversion

According to current theories, the reverse efflux of cellular cholesterol to HDL is
mediated through two mechanisms: an aqueous diffusion pathway and an apolipoprotein-
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.

25 Lipid Res., 40:781-796 (1999); Stein et al., dtherosclerosis, 144:285-301 (1999)). For many
celis, the aqueous diffusion pathway is the principle pathway through which cholesterel efflux
occurs (Johnson et al., Bigehim. Biophys. Acta, 1085:273-298 (1991)). This pathway involves
the bidirectional exchange of cholesterol 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); Rothblat et al,, J. Lip. Res., 40:781-7%6
(1999)). The exchange may occur primarily at surface microdomains known as caveolae
(Fielding et al., Biachemistry, 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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of cholesterol in the exteracellular conpartnment to chol esteryl ester by
the action of LCAT. -2 wo 00/78972 PCT/ US00/ 16765 Alternatively, in

macr ophage and fibrobl ast cells. chol esterol and phospholipid efflux is
primarily medi ated through apolipoproteins, such as apo A4, apo A-11, and
Apo E (Remal ey, supra (1997); Fntis, et aL. J. din. hivest., 96:78-87
(1995); Vega et al., | Infern. Med., 226:5- 15 (1989); Sakar ei al.,

Bi ochim Bi gpkv.~. Acia, 1438: 85-98 (1999); Hara el al,, J. Biol. Chem, 5
266: 3080-3086 (199 1); Fielding et al., J, Lipid Res., 38, 1503-1521
(1997); O amggl @, J Lipid Res., 37, 2743-2491 (19ebppmskhe process of
apol i pOPTO Cin-nedi ated lipid effl ux particularly dom nates in macrophages
and O her scavenger cells when they are choi esterol -1 oaded andJor

growt h-arrested. Apolipoprotein-nediated efflux is an actiye transport
process that requilteaivine magprhiseind fhieble STE- RS P! 2tIRRoSeRpIC; ef\éb’b’? otein with
the cell surfmggnyhdRe ipldajdiproehs hbhas apailiapopTobeimE (epalend t he
subsequent di sso of ,the, | j n A bl &6fsr om t he cel |
(Oram supro gg%§ h%rvbs eta! ..h@l );B}zdseﬁpgd@?)p{}égﬁéhlgém% 821 (1997) :

Renal ey, supr)é(m%@?})w n?eﬁ'afé? B*OPAVSJ*C’“ ’333L?5p?1389%%é§‘““‘3'7-’ fési 72524 (1996)).
Once renpved fsb.00m0-tdie (1em); Fieldhii@alc.hOpié 84525801 50%-15¢ W1 49DL Oramet . V- élPEs  ar e
transported tp thHe,ld a\éﬁd}g’é&ﬁj ﬂ?ﬂ?&?&?& afol RPbiki n%cmyp:@e?ﬂuﬁl%ﬁﬁlhbed Abnor mal

| i poprotein fUrcti‘on and/or metabolismresultin em”hgaﬁ!}etcﬂfc defect or as
a 15 secondafoPreriertopPRa iy CHE o GreE P NP Ao AV E P TS 0S bi ol ogi cal
consequences. grbwih-agigédt Aptipdpoteinghieditte ey indnlagianesen RitcsoPyERgesdich as

di abet es, hypaf.fyfeakh §ﬂ11e aﬁnslaploim\{%rm 16l BIERSRe, ﬁa@-fb:d’aﬁﬁuhﬁe apdnpopﬁiaevat ed pl asma
level s of LDL-chol ester

3 i %X?u s, Of

LDL- chol est°er8’F‘h°§’ﬁ?§th°’?‘9‘ 1S %'%nrcif(tﬂ f%%q'gt’pﬁ’gemﬁmge&ﬁ%l 4 as r?aj or risk
factors associ!asedens hJthé’P'f’ﬁ%t’déﬁ?f'elB%if“gg’Botif"B‘H'a’rﬁVP’ﬁ@?FfMa'i ¥ease, which is
the primry causﬁ,.,mRedesa,t.hmzwt(b%)bnhde&dmﬁﬂ funese @i the ollerol-2@ HPhdustri al i zed

nations (Hokansop ctrags ort’edt‘gnhe%raqﬁgﬁ{@%:from%c§&' asdgsc@)w 219 (1996) The
Expert Panel f JAMR, 2819: 3015- 3023 (19 gidz‘{‘%""%’g" tion of excess

LDL- chol est er ol of\tnaFatliperotein fiefos andigrmefa nr“r'ﬁadte Ecg(r’lr i

at her oscl ersot keconpiradfere of anostiai disbrdgp baa laveserpg vlosicd leg@ssgnoesh & 2@V E| opment  of
heart disease dxe:ﬁy Qh@aﬂé&? d:'.scheQ lci RVigted, Bpdigtamswhanivkrdaasdcadisdah s rel eased

from arierial plasm? rve solzl.[ L—CPITesiemAf(é’;n QngWCQSest ﬂexkzt"ﬁ%;l/mbh@no@féréﬂl zed form of

LDL triggers §1ﬁva§ response, attracti ng circulating cells to
the site whi chndc’m‘wffﬂldﬁl‘,]‘t"éb‘le’bldinf‘@d SIERETK Brergrec s PP S lie. Anong t hese
are mcr ophage&orar@deaﬁthlstesrc vaeh |s e trivaty coent dbtnin ge Avish e adetEpt or s t hat

accunul at e, £hql,esfer andn&"(H@iﬂnsUMﬁgﬂtﬁﬁaﬁdxmnﬁﬂsélBKl@W}lT&tEx&h Ann, Rev.

|Blnoggﬁ\r;1er sé(zjnzf%g .é«i%?%%?%.?mgr%ﬁ B%Qyﬁs'{'hc accumulel"lson cxcthLS{ %Je&te(;(hg# aﬁé:gler ol result

walls can lead 1o the formation of atherosclerouc plagues, which play a major role in the
development of heart disease. A plaque is believed to form when free radicals released from
arterial wails oxidize LDL. According 10 theory, the oxidized form of LDL triggers an

15 inflammatory response, attracting circulating cells to the site which contribute to the formation of
2 lipid plaque. Among these are macrophages and other cells that cOntain scavenger receptors
that accumulate cholesterol in an unregulated manner (Brown et al., Ann. Rev. Biochem., 52:223-
261 {1986)). Vast stores of internal cholesterol result in conversion o a foam cell phenotype,
which is believed 10 be a major contributor 10 the development of vascular lesions. As the

30 plaque builds up, the arterial walls constrict, reducing blood flow 10 the heart.

Interestingly, however, an estimated 60% of heart artacks occur 1 persons who do not

have elevated blood levels of LDL-cholesterol. Of these, an estimated 45% are associated with

below average blood levels of HDL-cholesterol. indicating that Jow HDL-cholesterol level 15 a
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which is believed to be a major contributor to the devel opnent of vascul ar
| esions. As the 30 plaque builds up, the arterial walls constrict, reducing
blood flowto the heart. Interestingly, however, an estimted 60% of heart
attacks occur in persons who do not have el evated bl ood | evel s of

| . DL-chol esterol. O these, an estimated 45% are associated with bel ow
average bl ood | evels of HDL-cholesterol, indicating that |ow

HDL- chol esterol level is a WD 00! 78972 PCT/ US00/ 16765 significant risk
factor for coronary heart disease. In fact, recent studies have indicated
that a decreased HDL-chol esterol level is the nost comon |ipoprotein
abnormality seen in patients wth premature coronary artery di sease
(Genest J., Circ 85: 2025- 2033 (1992); Genest et rioscler_
Thr onb. , 13 17284%%@%8?1993))_ Al t hough the basis for thééﬁﬁeﬁéég

associ ation 5 between HDL-chol esterol and coronary heart disease is not
wel | understood, it has been suggested that the cardioprotective role of
HDL rmy stem f r onfipifieaniiek faaqr foycoporangiesipeasy I fra recsst it Hovsndistied kbl est er ol
ef fl ux from nmacr cphageHDDa&M ! lesel is e AbMNSMAGCpEIr@dr Bttty deSin piiaes exanpl e

of car di ovasoul ar, i 38856A3306L L Ed. Wekdd | VL ERk: o3 Tanghoh eagace (TD).

a rare genetic diso haract ef | zed y .2 near et e absence of
circul ati ng HDL. ¥niteersdidieront GEhEar > Zer 6“"(31‘35?&%(‘5* @V‘é‘! RVt 29" pat i ent s
wi th TD have asnassieaneiDlepostbliagitoand heaciGanud ratvwed mdafoogiokdedner y| esters

in several ti SSues%ggegtéaﬁlLtlﬁglcngpt'oQ&%E o§rofl|ﬂy stgpﬁirﬁrﬁts azl:nlv:\/)ﬁ-glmng éﬂceen t hmeS,
intestine, and Schwann cells é{’ﬁ redrick so vest.. 43,

228-236 (1964): FEWHPhNEES “ﬁ‘“"f‘ﬁé"‘ﬁé‘? Pﬁ"b°e‘§é{‘saf“§’°%%’°'|l°dﬁ8f’| ted Disease,
(McGraw Hi ||, New Yor®ue cxa@0Gyadioviikuizn dissada assogietedoth flow HRYL isfaedradiseasrDhave not

been previously i ;dr@'@gd-ngnic @Q}rdehﬁzﬁﬁ@ﬁzeﬂyud&ﬁﬁ c&éleﬁ&é@cﬁ:‘ﬂﬂiﬂﬁlatﬁbﬂmi, aells from

subj ects with TD dmon toenegcéro asmal vellso r;gceéaat}] Dh?i c(:)alnla.fglqp&’e sﬁil:'nnand medi at ed
é I pI ? terioscler.

removal of chol’est'erdi osp 0
Thronb. Vasc. Bi %ﬁtumvlwn OffB%%‘e’l‘Ef%eP ip f@@#)‘mﬁ"élmgé‘m%'f e "°d':‘f Lves i n.
| nvest., 96, 78- 8spleénl @Hin}. intdR0g l@rsci@fannatlls (Frobiidk@n,iDES ¢l @n. /mdshr40.1R-23%/ase.

Biol., 15, 683-69 odal ARk et aﬁf}mmw@msg%ﬂmgduege in@cd,m,pmpqsral that
the severe HDL def] clency ents stens

nascent apo A-1 tb&*?b Aéf%"d% ‘?‘é"”l“'i“‘%i“&*@“ “’B@?:"éff?é'é“’lpr‘im “chd °F1‘i§ rmf“ SP’%‘X"’l nt o

| i pi d-rich partsi chaesshovnitet qaididiome ppbjequDlith TR arf Byfectiyg fnjths miogess of applippiireitisy

cat abol i zed and rasm\eeQmwamnhsmmpéna&mmh@eaméntaiemali AridriaRieNBasmbZIRE0 | evel s
of circulating H s AN r 5); Horowitz
et al., J. din. nvesf’mi 8%9/&99%)”%‘% %#gg %héﬁgg%lﬁ% %téB @og&r@g J. Lip.
Res., 22:217-228 {("laggsehy) Thaprar BirtsSriaf® (B8 hesret s fie ﬁdgg\?B’P%’s“ remat ure
at her oscl er osi s amel taisaydae Hbisdefideary in TLEpatirots aevaifrym hemabilindif se@gerorselsul ting from

di m ni shed HDL 2C h%lﬁl%ﬁiﬁdfspbecln@e\éﬁb &o B faiture into lipid-rich particles, the nascent HDL in TD
patients is rapidly catabolized and removed from the plasma, resulting in the near zero levels of
circulating HDL {Remaley, supra (1997); Francis, supra (1993); Horowitz et al,, J. Clin. Invest.,
91, 1743-1752 (1993); Schaefer et al., J. Lip. Res., 22:217-228 (1981}).

Other disorders associated with severe premature atherosclerosis and high risk for

25  coronary heart disease resulting from diminished HDL-cholesterol levels are
hypoalphalipoproteinemia and familial HDL deficiency syndrome (FHA). Persons with these
disorders often have normal LDL-cholesterol and triglyceride levels. [n 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

10 accompanied by elevated LDL-cholesterol and triglcenide levels.

CurTent treatments for coronary heart disease have focused primarily on diet
manipulations and/or drug therapies aimed at [owering the piasma level of LDL-cholesterol by
inhibiting LDL secretion or promoting LDL wrnover. Derivatives of fibric acid. such as
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hypoal phal i poprotei nem a and famlial HDL deficiency syndronme (FHA).
Persons with these disorders often have normal LDL-chol esterol and
triglyceride levels. In addition, disorders such as diabetes, alcoholism
hypot hyroi di sm |iver disease, and el evated bl ood pressure can result in
di m ni shed plasma | evel s of HDL-chol esterol, although nmany of these

di sorders are also 30 acconpani ed by el evated LDL-chol esterol and
triglceride levels. Current treatnments for coronary heart di sease have
focused primarily on diet manipulations and/or drug therapies ained at

| owering the plasma | evel of LDL-cholesterol by inhibiting LDL secretion
or promoti ng wddsdtir nover. Derivatives of fibric aci d°VEHR™™s -4 WO
00178972 FCT/ US00/ 16765 cl ofi brate, genfibrozil, and fenofibrate, pronote

rapid VLDL turnover by activating |lipoprotein |ipase, N cotinic acid
reduces pl asma | eve Ui b RERARbdprok DL
secretion. | n"Sue t"f"gﬁmz’ll—ﬁ{'/ép%ggﬂe Pmlaoer?%dse@n i b rg]'gc;])ar‘:s w2 bo@mas mevi nol i n,

mevast atin, lppsavlasm’artqcnd redusisypiparg feagls of VLY 499 5k by W“‘“%WEP"TO Astatin reduce
pl asma LDL | exglisy BYaskifthi hid-£a8 rctiRR@seTnibiird, aerek hedinalin, syrtdiesi s of

chol'esterol, which causes v !nn | sTati % algﬁdLLllvaEbﬂmbaiﬁﬁlh@f LDL. In
addi tion, bil B EEYIBYHEN & s P\@a‘}%gﬁ!&ﬁd ais]}ﬁé holestyrine, col estipol and

pr obucol decre@s@lulﬁrhﬂﬂlhlﬂse?\?éqhde%ﬂ"l MO <Rhfe PERTERT SIResS) RS SS T g Tt he
cat abol i sm of ,asBl Kb ldasbiad redns isith ishiwlckrire kolestjolvadmebrcohggrrgescaie iHes e

therapies are ABDS cho'les ercﬁ mcregbnlg thgygtagght..rh 9:3;‘17)! cﬁe’ﬂ:gérgﬁn i%difl@. effects that may

prevent |ong- ferm-use. exanp A reduct ase,lnhi bitors
carry a 10 si gni f Hesyse mﬂy§féh°6°f‘h°f"8?|affla"ts‘§f‘aﬁg”é’%}h gﬁcﬁéa S ﬁ%blﬁ% Phe synt hesi s

of meval onat ema\aivenhiorigSent: egjLFor @ainpfeose of HNE-@yhtedneias & ‘b‘l“”sdfrﬁér i mport ant
i so pren oi d co WB’:%&(Jﬁk Bﬂox@%e&lﬁs@mw u@nbﬁ h‘ngjsyﬂﬁi;sﬁ biGhevalofdi§ @hich |Q@<Wf71dl.fﬂf ozil and

nicotinic acid are associated wi th S& lgsff,eq,tlsg i ncl udi ng renal
injury, nyopé{’fﬁ?‘h”ﬁfj’{(ﬁ’ﬁ'lﬁé’m’mm'5058““ "?pﬁ"fno erag(&et skin flushing and itching.

In addition, kéwibogl sed rptinicaridis resetisis it B4t OGS FEES BP9 Cor onary hear t
di sease is Uncr%pta@,l ﬁ\ydgﬂﬁﬁwsﬁd infoBratacHiin Niskihy @d fobing. I5adpisanhergle pin | ower

HDL- chol est er ol an trea%mg p%uegls \§1'(hqgrm§1fyfh&9ths£§cc 15&@(.@1%@1‘ ngUSLﬂ-aﬁTﬁ’h'ﬁ*amt erol .
Furthernore, Presting patlents ave i sal m__md]h WoHRkrchol esterol |evels
provi des a!s pa?s‘ﬁ“istf’d‘l“’a’r °b‘i‘ﬂs‘F’Fldﬁf]5t“fﬂéreg“ e ehal 1 enge. For instance,
patients wth Tangireemet seaseatieniwhopive 'aolﬂ‘?él"“‘tfg)l‘&h‘f"'é‘lﬂdl 1F"ﬁlé?'%"é§ in

cardi ovascul ar mq&ugﬁ)a@fﬁcuﬁ\ﬁ@&eﬁuhﬁugﬁketthtanhcuandnﬁ\ﬂ@@nm dissae PEddy reduced by

about 50% Wi lte th mcre T A Esoi Y bitad Qvgn &&@;mﬂgﬁ[hcm&@alreawﬁﬁud@& cotinic acid
may 20 si mul t an882 y e evate evels, in g?dnn“mca“tihgyrapl es ai ned at
| owering pl as i stopiso% cMik et e rpF e PN 5P "SR Ve for Tangi er

patients whe ssffi@EcufiypractLones i ehvealr heratiesiineg o Igygring plasma LDL-

cholesterol levels are not effective for Tangier patients whao suffer from coronary heart disease as
a result of diminished HDL levels. Likewise, patients with hypoalphalipoproteinemia, familial
HDL deficiency syndrome, or other cardiovascular disease resulting from low levels of HDL will
not benefit from therapies aimed at lowering the jevel of plasma LDL.

25 The problems associated with current therapies for cardiovascular disease stem partially
from the fact that the biology involved in the movement of cholesterol in and out of cells is not
fully understood. Furthermore, the proteins that play a role in cholesterol movement are not fully
xnown. Therefore, there remains a need for a better understanding of cholesterol cel! biclogy, as
well as new methods for treating humans suffering from cardiovascular disease and other

30 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 risk for developing cardiovascular disease.

“The identification of genes and proteins involved in cholesterol transport would be useful
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a result of dimnished HDL | evels. Likew se, patients with

hypoal phal i poproteinema, famlial HDL deficiency syndrone, or other

cardi ovascul ar disease resulting fromlow levels of HDL will not benefit
fromtherapies ained at lowering the |l evel of plasma LDL. 25 The probl ens
associated with current therapies for cardi ovascul ar di sease stempartially
fromthe fact that the biology involved in the novenent of chol esterol in
and out of cells is not fully understood. Furthernore, the proteins that
play a role in chol esterol novenent are not fully known. Therefore, there
remains a need for a better understanding of chol esterol cell biology, as
wel |l as new nethods for treating humans suffering from cardi ovascul ar

di sease and ot herw3G~s0rders associ ated wi th hyperchol esdrarsone®s a.
Additionally, there remains a need for new nmethods 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

i dentification of‘b%ﬁ%?mﬁﬁﬂ“ﬁﬂﬁFﬁﬁﬁgmaﬁVﬁPV@H”Vﬂ“HﬁHPé@F?F8F°W?ansport

woul d be useful - SlistBrsG84c7:80 ¥ith IFEEThtISEO/edE 18 5thérmcitrive. deddeboprent of

phar maceuti cal agqglhtﬁicaug}r of EJ@I@geLe@ Gakdme Ustefugfl thcﬁ@eﬁotbmg{ﬁ mﬁng%gs Qrs:!?é%& for
di sorders associated wth g erchol esterol emi a and at herosclergsis. In

addition, the i deRPRFRTAY BT dte ERTEYP™ GEeTes =RBtT 0 hElFees TPPH The
devel opnment of scriéedficmen dssaysilator cgmrednvdudbe usehd pisdndsetehiaf futegul at e t he

EXpPress i on of gen %aﬁémgnat ﬁgh%&hthgh&llfcgttoﬁsﬂlmestaﬁmm rrﬁlelvea-n%holﬁzstcrol

identification of such r 0 usef u
devel opment of fur'BHE ¥ % t;g“gff%éia “°g95'?1lfat°m}gp i°F|aé°PlﬁrﬁiFS§ma °elhe{d orn?fl fication

of genes and prot eiSSﬂfs'mﬁﬁv'D*W@éiolfsWOlmel esterol transport would be useful as
di agnostic indicators of cardiovascular disease and other disorders

associ ated w th hyperchol est er ol eng;gn .k o%h"'w\éN%NTHE | NVENTI ON The
present i nvention provi des novel polypeptides and nucl eoti des invol ved
in cholesterol effluxh FS?j@é’i“‘fcf“l?éPrP ”T“I”f'ép%"l*"é’g‘ﬁﬁi"d PW'&}fftidffr‘l“"bll"ﬂ\/i des novel

ATP- Bi ndi ng Cass et a@esteplaBGL.) Sppificylipaipricgtesnverneh prove hovpg @l Ty Bisdihe@ssedes t hat
encode ABC 1 pol yp@ﬁ&i)sl%ept,ﬂa%dhﬁkarﬁslynuclm that er@&dAééEéQ@pebmesam@Lst ernative

names for the sang, A ssette protein The i nventi on
Vi in d
provi des ABCL pol yf}ng ges lmmm?“ TP AgRER gﬂﬁa nd' g%aslse%e"m“’mﬁ

variants. In oné pgeet @FF%H‘“E‘W&U@FSF@HE P°‘>tPP?édebP‘é5§°§%‘fﬁe ﬁ“ﬁfé‘ﬁﬁ’rdé’ﬁyﬁ‘ﬁﬁn des an
i sol at ed pol ypept i @gants. (16 bia Iptefirdd Gminkiedy, helMekent Zhventidh parriods breikolapd gflypeprided

enmbodi ment, the pregent {gaMBRNol 2Ny RELY bkea aaimmp!hagrgqu RbRERideOR

conprising an am no_acl d sequence that has at V. SEQ I D
KO T2 “The. pr esent R ETB PSSP GUPHIES “Asee Po BB FRATT RL BRI ang) er

di sease pat | ent's. NO:2. The present invention also provides ABCI polypeptides from Tangler disease patients.

20 In one preferred embodiment, the present invention provides an isolated polypeptide comprising
SEQID NO: 8. In another preferred embodiment, the present invention provides an isolated
polypeptide comprising SEQ 1D NO: 10.

In addition, the present invention provides ABC! polynucleotides, polynucleotide

fragments, and polynucleotide variants. In one preferred embodiment, the present invention

25  provides an isolated polynucleotide that encodes the polypeptide cornprising SEQ ID NO: 2. In
another preferred embodiment, the invention provides an isolated polynucleotide that encodes a
polypeptide comprising an amine acid sequence that has at least 98% identity to SEQ [D NO: 2.
Also, in other preferred embodiments, the invention provides an isolated polynucleotide
comprising a nucleotide sequence that is complementary to a polynucleotide encoding the

30 polypeptide comprising SEQ ID NO: 2 or an isolated polynucleotide comprising a nucleotide
sequence that is complementary to a polynucieotide encoding the polypeptide comprising an
amino acid sequence that has at least 98% identity to SEQ ID NQ: 2.

In another preferred embodiment, the present invention provides an isolated ABCI
-6-



20 In one preferred enbodi nent, the present invention provides an isol ated
pol ypeptide conprising SEQ ID NGO 8. In another preferred enbodi nent, the
present invention provides an isolated polypeptide conprising SEQ ID NO
10. In addition, the present invention provides ABC 1 pol ynucl eoti des,

pol ynuci eoti de fragnents, and pol ynucl eotide variants. In one preferred
enbodi nent, the present invention 25 provides an isol ated pol ynucl eoti de

t hat encodes the pol ypeptide conprising SEQID NGO 2. In another preferred
enbodi ment, the invention provides an isolated polynucleotide that encodes
a polypeptlde conprising an am no acid sequence that has S8k | east 98%
identity to 66@As®:NO 2. Also, in other preferred 8RG8 f€hts, the

i nvention provides an isol ated pol ynucl eoti de conprising a nucl eot i de
sequence that is conplenentary to a pol ynucl eoti de encodi ng the 30

pol ypepti de conpr ;'eo%de”c%n,%';% 460 1NR0: 2 19 st p+e§94damel,mmluwamheot i de

conprising a "Atic sequence that is co AgPoi ynucl eoti de
encodi ng t he "p}e‘?“y'pﬁmqe“dé‘SE‘SFPGW@F‘HB“&H“"”%{%“"C%“ esr%pz(g{q%fg%@e t(ﬁat has at

| east 98% i dents veyandier [SEQed DbDGrenihe intanmeviiera pprwelepidesemmiBiEddi nent , t he
present i nveny 'ac%PdeF;&.ig\l,Le%@hmxegssss@;tmcggy ABGEQ 1BvOND 804 #8538, RCT/ US00/ 16765
Q

pol ynucl eot i de’ SI ng her. B g6 enbodi nent,
t he present H"H%Hﬁ‘i"b‘?‘im{ﬂsﬁ\?|“‘tf§§t’d&??q‘ie'§:61ha'%'asa?mt /ﬁﬁjjc eg'lghl Iﬁgﬁé:onprl si ng

nucl eoti des 20 1n A7 AorOfrefSQnbBIND:. the]eolrnpcrheo'gﬂetmaﬁ%”t%‘?e°‘fffé°ﬁ‘€?ﬁ° ed enbodi nent,
the inventi Onthmagwlg&%o,@913,9596@@;49@%11@@0 CEQP RDSI. AGo,2 ohapeiegatt | de sequence

that has at |east 90% i dentit N NG eqnd Mygs Lekesably, the 5
pol ynucl eot i JEPRBRTE LS NG '{F’épo?g eams%emeu ncm ha Paéngat ‘I glast 95%

identity withseBEe mllw@plm@ntWﬁf‘BP%PC‘eﬁ‘lﬁ‘F wmpiSRE %Eror 8314 CehBBEent s, the
pol ynucl eot, dguyaiiddfide Scfiprishe B thizleQiat deghencsibalis exmplementafyarta rhlsrgcleptide] east 96% 97%

98% or 99% i dentit 256 40 N SR ﬂs&mrawﬁnadaﬁdefhansr ed
enbodi ment s, f%"@nsmrg)ém&m g gveonet %}‘%10 rovi gesan an %at%Ss%ﬂeaQ%'%nUd eoti de

conprising a Fﬂml@ﬁﬁ"d‘é“ P°§é‘tﬁ\ﬁ‘é’ﬁ"c°€‘“?rﬁ‘é¥ i em’dcrsrﬂfegce nmentary to
pol ynucl eot i deieionpassd MNGEQ I D NO |. an isolated to pol ynucl eoti de
conprising a nucl QQJdJreQI:% mu@m&otm&had@o@ﬂmahmms@wngtmh@ pol ynucl eot i de

conpri si ng nucl eot i m=S L NG - ahdiARlisokat ed
pOI ynucl eot"'i dg%éfeglfnc’f%&%ﬁg]ﬁme I(r)ao %%Jd';) INQ enl'lh @1 Bro

¥‘ to a pol xnuc ol |eq5 orrprl sing a
nucl eot i de seepu*elnd:@lynqq’aft“dmf;@’af“g $Fé%{E Oﬁfo%"ml‘“d’é RRARTY 8 ID NO 1. The
present i nventiveifiomdrSQesph @umaesmeaei.dcmpmeqcbwﬁdéﬁldaﬁf’r‘é‘é oHding to the

5 18 1 ankin.r eg) 0a, ghiadhen4RG 8808, phiumna: R1eb pristosmbodi ment,  t he

i nvention pr
entio Pro comp?-x%es?uc]condes 1394-1532 of SEQ 1D NO: 3. In another preferred embodiment, the

20  invention provides an isolated polynucleotide that hybridizes under stringent conditions to a

polynucleotide comprising SEQ ID NO: 3. Also, in other preferred embodiments, the present
invention provides an isolated polynucleotide that hybridizes under stringent conditions 10 2
polynucleotide comprising nucleotides 1-1532, 1080-1643, 1181-1643, 1292-1643, or 1394-1532
of SEQ ID NO: 3. In yet another preferred embediment of the present invention, an isolated
25 polynucleotide that has at least 80% identity to 2 polynucieotide comprising SEQID NO: 2135
provided. More preferably, the polynucleotide has at least 96% identity to a palynucleotide
comprising SEQ 1D NO: 3. Even more preferably, the polynucleotide has at leas1 95% identity
1o a polynucieotide comprising SEQ [D NO: 3. Also provided in preferred embodiments is an
isolated polynucleotide that has at least 80% identity 10 a polynucieotide comprising nucleotides
1-1532, 1080-1643, 1181-1643, 1292-1643, or 1394-1532 of SEQ 1D NOQ: 3. More preferably,
identity, and even more preferably at least 95% identity, 10 &
1-1643, 1292-1643, or 1354-1532

the polynucieotide has at Jeast 90%

polynucieotide comprising nucieoudes [-1532, 1080-1643, 118

of SEQ 1D NO: 3. in addition. the present invention provides an isolated polynucleotide
-7-



i sol ated pol ynucl cotide conprising SEQID NGO 3. In other preferred

enbodi nents, the invention provides an isolated pol ynucl eotide conprising
nucl eoti des 1-1532, 1080-1643, 1181- 1643, 1292-1643, or 1394-1532 of SEQ
ID NO 3. Preferably, the isolated pol ynucleotide conprises nucleotides
1394-1532 of SEQ ID NO 3. In another preferred enbodi nent, the 20

i nvention provides an isol ated pol ynucl eoti de that hybridi zes under
stringent conditions to a polynucleotide conprising SEQID NO 3. Also, in
ot her preferred enbodi nents, the present invention provides an isol ated
pol ynucl eoti de that hybridi zes under stringent conditions to a

pol ynucl eoti de conprising nucl eotides 1-1532, 1080-1643, 1181-1643,
1292-1643, or 1394-1532 of SEQID NO 3. In yet another Rurtghéed

enbodi ment of thé*Pt@8Bnt invention, an isolated 25 pol ynucl eotide that has
at |east 80% identity to a polynucleotide conprising SEQID NGO 3 is

provi ded. More preferably, the polynucleotide has at |east 9G%identity to
a pol ynucl eoti de compi¥pg i BiiagdeSE@akBhaNSromBiemdEnere thappeve frsaPeSdlrre t he

pol ynucl eoti de haiB@it ol%g&tudega{grlcg:%@trédter)fbodatngu %eminyd?xlﬂsﬁivﬂﬁt&ﬂ geae@onpri si ng
SEQ ID NO 3. Also provi gre erre Jsqhated

pol ynucl eot i de t haily“?f%f%“d%l‘f"mf"@ﬁ% nuglePtiee SF“H?ﬁctnFaf S/Cﬁm(gl@mmagﬁoar? eT'éot | de
conpri si ng nucl eotdnrdsshg SBY DN 3 An abOS @reftidrg 8mbodimgr, 1hy @St iny Y PIGYS 27 or

1394- 1532 of SE;Q ESQa:M%lvngcleoMQI&@npﬂﬁ@&%ﬂcﬁbﬂdﬁ’smueﬁc@ﬁ&atﬁkQ])lypﬂlM@‘\t&Qfolade has at

| east 90% i dentity, and even nore Iysnto a
pol ynucl e(:)tl de coﬁﬁ’f“i‘%?‘ﬁ'@“’r’f\ﬁ%sf“é?ﬁdcg‘des 19153@?%%0 l%‘aoggla%:}lggﬂﬁqg%p?&f

1292-1643, or 1394fSEB32NO:3f SEQ ID NO 3. In addition, the present
i nvention provides anmw&eatt,@ammsywmeemdlaemaeom@ ®B¢:FBGT20 PCT/ USO0/ 16765

conprising a nucl %q&;ngg%%% penss gznea& ki QL RIG o yr b AN

described 5 flankin nucl eoti d gg{i DDNc?s gd enbodi nent ,
the invention pt oWP‘ﬂE@”%C?‘@B‘I“‘&tS ID‘IB%I“ySﬁBJ:?ESt ‘H Erpr Perng a nucl eoti de

sequence that is &ammneimmfnyes therecd. Ip athey preferted ottiodlmentscbripEtist By “SED | D NO
3. In another pr efls%{mgﬁg ng mmdlzm,edemgee&mdln&\éent;jo@ﬂdm.wpmnan 5
I sol at ed p0| ynUC| eoL zre] %&Eﬁéﬂ) ﬁb&gng lb%(?gta!lcﬂﬁec p%%ﬁ&?se&&&'&s tl%c&of In

corrplementarytoe? rising nuc eotid d%%
1080- 1643, 1181- 16&130theﬂ£@9@£dl®h®lmewvthiBQ"&“"IB"S?"“S’f'“@E‘U"’I’ﬂ’“K@ ¢35 e present
i nvention al so \pr QuidesidhREl :painyticde eaiprice SEQ OY Y@ 356RAP NG % o SERE 3

flanking region of fh mldt“},%@l, Lene. sL‘{Je;QJ NSTY, mg pRARA HIBArSaleotidd @asinvent i on

provides an isol ated ynucleot i de comn . EQ | D NO.
5. or SEQ ID NO Ge“‘e??(d‘df“ﬂ‘é ‘°6(8?Hﬂ1“8??§‘?"1't°%{?”"3’"§e @n@%é‘ §E§ b QONC% Sﬂ@ IDS

preferred enbodi memd:$, Everraore pmajeeahly tl[;molmu@qppqgég ayjppst 95% 1dcnt1ty to a polynucleoudc
comprising SEQ ID NO: 4, SEQ ID NO: 5, or SEQ ID NO: 6.

20 In addition, the present invention also provides ABCI polynucleotides from Tangier
disease patients. In one preferred embodiment, the present invention provides an isolated
polynucleotide encoding the polypeptide comprising SEQ [D NO: 8. In another preferred
embodiment, the present invention provides an isolated polynucteotide comprising SEQ ID NO:
7. In yet another embodiment, the present invention provides an isolated polynucleotide

25 encoding the polypeptide comprising SEQ [D NQO: 10. n still another preferred embodiment, the
present invention provides an isolated polynucleotide comprising SEQ 1D NO: 9. The present
invention further provides an isolated polynucleotide comprising a nucleotide sequence that is
complementary 1o the described polynucleotides.

In another aspect, the present invention provides a composition comprising any of the
30 above described polynucleotides and a suitable carrier. In one preferred embodiment, the
present invention provides a composition comprising an isolated polynucleotide encoding a
polypeptide comprising SEQ IDNO: 2, 2 poivnucleotide comprising SEQ ID NO: 1,2
polynucleotide comprising nucleotides 791-7074 of SEQ 1D NO: 1, or a polynucleotide
. 8-



i sol ated pol ynucl eotide that hybridizes under stringent conditions to a

pol ynucl eotide conprising SEQ ID NO 4, SEQID NO 5, or SEQID NO 6, and
t he conpl enentary sequences thereof. In still other preferred enbodi nents,
the invention provides an isolated polynucleotide that has at t5 | east 80%
identity to a polynucleotide conprising SEQID NO 4, SEQID NO 5, or SEQ
ID NO 6, and the conplenentary sequence thereof. Mre preferably, the

pol ynucl eoti de has at |east 90% identity to a pol ynucl eoti de conpri sing
SEQID NO 4, SEQID NG 5, or SEQID NO 6. Even nore preferably, the

pol ynucl eot i de has at | east 95% identity to a pol y”“(}sgﬁ?stobfﬂ% conpri sing
SEQ I D NO 4wolE@®D NGO 5, or SEQID NGO 6. 20 In ad 1 on, the present

i nvention al so provides ABCI pol ynucl eoti des from Tangi er di sease
patients. In one preferred enbodinent, the present invention provides an

i solated pol g{gmgggglgp%d&&%mmﬂ hkﬁcupgbhgéﬂemmmden iegIvpr idsiinge SEQ | D NO 8.

| n anot her preferred enbod t, ] se %n&éc@!ﬂ [Qvides an
i sol ated pol yRERIDISE -4 258 l’r‘iarsnl il a@ﬁfp % bAd% pog t her

I n
enmbodi ment , t henppsees énlpted mvewtqﬂeﬁwmprrf@vﬂ Bd’e%”‘a’ﬁs"r‘l’%‘ieéﬁa‘é’ds abéﬂs\r}ﬁﬁcl eotide 25
encodi ng t he pmingb@eu&&mprdn@hmsﬁﬁ@mm IND= sukdle cbrriersinpthdr  anot her

SRRt Ly e enl, LAV BfheDioRMlc Slﬁeém Asspbmt ed
pol ynucl eot’l dé”ef?ﬁ?‘?ﬁ?’?"g'ime"‘s BEPPR IR £ID QfreddoRMlcH phsHP

resent \15 1n§1 on further
provi des an |sﬂeNét@dmwla‘ymbm‘e‘e‘t‘rdﬁ@m%’%‘?“??f‘%@ 553?1&?:3%?) i'de 'sequence t hat
is conpl eﬁenhag"zyisisqnij@erﬂemmb:a@b p@ldywebhee@tqrdlesu"wwpaﬂffmdher aspect, the

present | nvent o, Brovl 46 SAIPORLION HARRI:ShguaNk wfntias 30 above
descri bed pol yhucleotid nd a suitabl e car, gb%NO A oeynpcregferred
embodi ment, t hader Wé@@ﬁ‘t“ﬁ“ﬁ\%ﬁ?‘if‘b‘ﬁe%?e&ﬂpﬂﬁ’? 081 tfon conprising an

i sol ated pof yrudﬁllarelegnudemenccﬁdi InEg0-3643, ptﬂly?ﬂé’r}ﬁ?dé“%‘@hﬁf‘ i¥PHgESEQ ID NO 2, a
pol ynucl eot i dey&QnpLiisi Mmﬁﬁgnk&phmq aJolynacleof® knyimercl iIeatspd@ermiongy i si ng

nucl eoti des 291-7074 of SE e i 42 QlclebiRes) 85300 00! 78972
PCT/ US00/ 16765”8?1’56?31’??{@'“%{“1%% IBIQO e 8‘(""“9“% ?@:c %ﬁ’% % P sequence

that has at | eH8¢168BURI- tﬁéhﬂ?s‘wﬁ“ﬁ (9”3%\5‘@4" P N2 3“3%““""@6?”% abﬁlqe carrier- In
anot her pr ef er ;@gh.£u¥RRghesii Rivsntidnlie: cEORPDS totnbroing aro@h!pﬁ pabmeclegiiie | sol at ed

pol ynucl eot i de CO iS008 N6 50t LARcsaY 8R! hh@icrtasoatcddeast 90%
identity w %h a nﬁélpog%ct fqne éonpror grc ng SEQID NGO | and a suitable

carrier. In otH’ér‘s"Babbr‘%‘f%rred enbodi nents, the conposition conprises an
i sol ated pol ynucl eotside, torpreprRiiny Prtiop PRIEICYS rePIbIREY Ye3ornd Kot U STRP U
pol ynucl eol i d%FQWﬁésc%béagﬂﬁ%lvﬁﬁfe&tﬁ&&uamelﬁii&c k@B R B4Bent EGTLT 643,

étzggr 16?2]: e:,):: eév%x%.ﬁn proSW?:‘]es aq’ecom % 1uaorl\!g1pn§ng%pgolﬁed§uyrﬁl@&h& eficadidglaer . I n still
P 20  polypeptide comprising SEQ 1D NO: 2, an isolated polynucleotide comprising SEQIDNOC: ). an

isolated polynucieotide comprising nucleotides 291-7074 of SEQ ID NO: 1, or an isolated
polynucleotide encoding the polypeptide comprising an amino acid sequence that has at Jeast
98% identity to SEQ 1D NO: 2. In another preferred embodiment, the recombinant vector
comprises an isolated polynucleatide comprising a nucleotide sequence that has at least 90%
35 identity, and more preferably at least 95% identity, with a polynucleotide comprising SEQ 1D
NO: 1. In still another preferred embodiment, the recombinant vector cormprises an isolated
polynucieotide comprising SEQ 1D NO: 7 ot SEQ ID NO: 9. The present invention further
provides a recombinant vector comprising an isolated polynucleotide comprising 8 nucleotide

sequence that is complementary (o any of the described polynuciectides. In yet another preferred

10 embodiment, the recombinant veclor comprises any of the described polynucleotides and further
compnses a heterologous promoter polynucleotide. One suitable heterologous promoter 1s a

cyromegalovirus promoter. In 2 particularly preferred embodiment, the recombinant vecior s

pCEPhABC]I.
-9-



enbodi nents, the invention provides a conposition conprising a

pol ynucl eoti de that hybridizes wunder stringent conditions to a

pol ynucl eoti de conprising SEQ ID NO. 3, or a polynucleotide 10 conpri sing
nucl eoti des 1-1532, 1080-1643, 1181-1643, 1292-1643, or 1394-1532 of SEQ ID
NO 3. as well as a conposition conprising a polynucl eotide that has at

| east 80% identity to a polynucleotide conprising SEQID NO 3, or a

pol ynucl eoti de conpri sing nucl eotides 1-1532, 1080-1643, 1181-1643,

1292- 1643, or 3394-1532 of SEQID NO 3 and a suitable carrier. Al so

provi ded by the present invention is a conposition conprising an isol ated
pol ynucl eotide IS conprising a nucl eotide sequence that is conplenentary to
any of the described pol ynucleotides and a suitable carriq&mmk%saddition

t he present invemadorsoprovi des reconbi nant vectors and hSSTVERI%'s
conprising any of the described ABC | polynucl eotide sequences. In one
preferred enbodi nent, the present invention provides a reconbinant vector
conprising an isol at e, BOLYRUGHEEQld H8i@NCRGHHRGN fecditoR@isypa@pbiaeie conpri sing

SEQ ID NO 2, an isolated pol ynucl| eotide conprising s l, ntdge @N
i sol at ed pol ynucl BOPFEESEEREERS iy A dFEsE i ggtégfg$§$§gdgm5 91D Na 1, or

an isolated ~pol ynueieebiite: enovainriged henppaie ypegited erbymedsaise FoaPeye 8 ani no
aci d sequence t hat, i8S .akh isLlﬁ@%I#{\équa&%eicdrﬁ!ﬁtihgtnycl&;ﬁaeSE@sﬂBSNCH43,2181-Ilm.anot her

preferred enbodi ment, the recg t.vector . conprises ab.d &ahaisd

pol ynucl eot i de %oﬁﬁ??@?ﬁb”%?ﬁﬁ%ﬁ%%f@ﬁ%lggaﬁ@ﬁ%%p? At has at |east 90% 25
identity, and nor eropdeef ewabihayt vegtor Fespasing @ BUEPEratE frprdybrigizes S SPEF Y nucl eot i de
conmpri sing SEQ | Deon¥ns b the Ld’l}mﬁcbttdl‘: ofBRQUINRO: 3pdt @ fcdmicedidermmpribingmnleqtidss e

recomi nant. vect or, SagpIL 33, 30.] 50l Aked. LAALKIMGkASNDIRKGRMRAI S1ng SEQ 1D
. e pre

NO 7 or SEQ ID Nej resent 1nvention further rovi

_ pr es a
[ ecombi nant vect orecewinet FestorfeBEFng SPEIYRE'ER ISt Rint 1t ﬁ'émyct?)grreﬁfi sing a
nucl eoti de sequenaguiifdades. iTse CoMmphenen fugleyprévglesprgrorepinartt MEOHEIRTFNEEd
pol ynucl eoti des. |n. vl anolhebnpel Shbigfe3Quanhadi aRptmathe anecoabi nant

vector conprises any of the described polynycleatides and. further
conprises a heterd*%@ﬁﬂ@wﬁF%W$?eTyﬁSP?nﬁé%@%fTbgﬁeghersui?abfélget rol ogous

[ ) [ i i otide
pronoter is a Cytomegaiovi hdscrrdnetypisiotids prddfes FEPET A\ P ETEFT Ed
enbodi ment, the regQikl NaBbiodRGheptids SuRGERRALIGs folypPrdtOn B¢ FEOFP: -
PCT/ USOO/ 167b S. 1-srh e achrtoe' aes"en Eﬂlolrarr}lvlgzngdl %&y!@a&@raﬁ W&r&@.&nd@re@m&g@@mnsy .E,‘Ct or
conpri sing an i 'S0l BfEq @g ynﬂcﬁeotld% CO”P&QS'PQiaﬂaf‘&&%é e&*@nklng
sequence. |n one prefdresdeapprotiPrgaRice £ AR “PREEREI oA provi des a
reconbi nant vect or exbaiRRn 154 rvgmigmnivesk apARR Lpol ynucl eot i de conpri sing SEQ

In addition, the present invention provides host cells comprising any of the descibed
recombinant vectors. The present invention further provides compositions comprising any of the

20 described recombinant vectors and a suitable carmer.

The present invention also provides methods for producing the ABC) protein in a
mammalian host cell as well as methods for expressing the ABCI protein in a mammalian
subject. The methed for producing an ABCI protein in a mammalian host cell comprises the
steps of: (a) transfecting the mammalian host cell with 2 recombinant expression vector

25 comprising a polynucleotide encoding ABC] in an amount sufficient to produce a detectable
level of ABC1 protein, and (b) purifying the produced ABC\ protein. The method for
expressing ABC| protein in a mammalian subject comprises the step of administering to 2
mammalian subject a recombinant expression vector comprising 2 polynucleotide encoding
ABC1 in an amount sufficient to express ABCI protein in the mammalian subject.

30 In addition, the present invention provides compositions and methods suitable for
increasing cholesterot effiux from cells of a mammalian subject. In one preferred embodiment,
the method comprises administering to the mammalian subject a recombinant expression vector
comprising a polynucleotide encoding ABC] in an amount sufficient to increase cholesterol
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ID NO. 3 or an isolated pol ynucl eoti de conprising nucl eotides 1-1532,

1080- 1643, 1181-1643, 5 1292-1643, or 1394-1532 of SEQ ID NO 3. In stil

ot her preferred enbodi ments, the invention provides a reconbi nant vector
conprising a polynucleotide that hybridizes under stringent conditions to
t he pol ynucl eotide of SEQ ID NGO 3, or a polynucl eotide conprising

nucl eotides 1- 1532, 1080-1643, 1181-1643, 1292-1643, or 1394-1532 of SEQ
ID NO 3, as well as a reconbinant vector conprising a polynucl eotide that
has at | east S0%identity to these 10 pol ynucl eoti des. The present
invention further provides a reconbinant vector conprjshef,@@ isolated

pol ynucl eot i R ®8#3r i si ng a nucl eoti de sequence that i's conplenentary to
any of the described polynucleotides. In yet another preferred enbodi nent,
t he reconbi nant vector conprises any of the described pol ynucl eoti des and
further Conprimgsodine leBASiinecpBhykedsesividhe ncamcedirrygmesher er ol ogous
pol'ypeptide. S Ilt ngclergedtegnrcgill Ogooﬁgsepgf)elcyr%QL%QQQD NBCd, m%lale&lm ferase, G 15
gal act osi dase ™ tHPOY eni cot ace transterase transf ai% and green

f1 uor escent pPCth«me#Pfg’e ComF’?S@% SHUBING: 1?’?1’@’*4?8?‘@’?“6‘[“36‘@‘16@"5 33?““0 Pde is a

luci ferase prehebi.of SEQ IBNPAL dnk Slidolted polypucebid eeding oabbHtehds P e

reconbi nant VeCt OI’ acmdsse ncch ?‘hasz{}ﬂas@g%ll&ht%o Sﬁ(f'@ N:U es}ea’irredi J;_M'Ekminl on pr ovi des
host cells corrprl S ng described r w a]vccor}'st wvegtors. The
present i nvent’?%ﬁmF‘tiﬂet“F?éwaﬁ AR AR AL R AROAES gou 'sing any of the 20
described r ec&nﬂbu.mm&tthaﬁaeﬁlum;sovwrsdroravnlswltvabIssewf@awhid@ﬁ DNﬂf‘r‘fé"““br esent invention

al so provides c%‘ebe?q&n:jvms-h%@g”gEJ&QIc;teh@ueétﬁ@choanMﬁlCﬁPG; precpiztiprammal i an host

cell as well as nethods fo presgslmg% hs OfA[S(f}I protein in a mamalian
subj ect. The ﬁ‘é"fﬁ‘tﬁd“’?’ﬁ}‘esﬁlf%ralt? 'Ry’ B hrotein in a Hfa | i,an host cell
conpri ses the st@rpsoﬂ@fprefﬁ@ep)m{b?dawsif‘éf‘c?e?hﬁ@f°‘t1f’ﬁé°a-‘r‘1‘°éﬁ‘i‘?ﬁ‘\“%ﬂﬁ o5t “C@I1 with a

recombi nant e>sp.-rmaignsuvjamoapns&aammmmuaglamapmsytnm@llmwfdem@modi ng ABCl
in an amount S;Jf fIG r%nhal 1ncr a.s@g’tpeqwgsuﬁl ogﬁ@%tﬁgtlg OlLeQM@iﬂe adinoABC 1 pr ot ein,

COTN

and (b) purlfyl ng produced r ot ei QjoaeX Pr €ssi ng
ABClI protein |°PF“WWP&FF'§I‘P‘§HWE‘&W%’ t 4 1‘1% gelé%ccoﬁpa a]rcr’1gun| sterl ng to

a mamal i an SkHbjiettona cmwn@cmmw@m%@@mw' Vet droebisPF BFG
pol ynucl eot,i decoﬁﬂﬁé?gdnnﬂsxem@%e msﬂmﬁlm aBed Ntompdihid thaCin@aites thosyeb@pr*éss ABCI

protein in the y L e hstegaq,g, stk 6 1@ @Mdlad NVENt i on
provi des conpd¥i 'r"‘ogh'lgrs‘%cfpn Y ”Jf"h d's @)%M&@é}iﬂ r’nlcr‘é;dsm chol est er ol

ef f1 ux from cefubiest aspmngmeinrigiviebe %Wf“é’b‘i““l“ﬁ 5‘5?1%536 &fTed enbodi nent, the
met hod conpr i sigsviad Siiisheptiofigete itherietwebivam. Bubpies &P ddonbi nant

expr essi on Ve%&r(vnxan%muo%bﬂgv@od@mmu&haﬁaiyhdiﬂole&eﬂdm@uﬁﬁel in an anount
sufficient to 1 ncrease chol estero 0. V@ Q0L 432

20 pimobendan, cilostammde, enommone pcroxtmo

In addition, another suitable method for increasing cholesterol efflux from cells of a
mammalian subject comprises administering to the mammalian subject a least one ligand for &
nuclear receptor in an amount sufficient to increase cholesterol efflux. Suitable ligands include
LXR, RXR, FXR, SXf{ and PPAR ligands. In one preferred embodiment, the method comprises

25  administering 1o a mammalian subject a ligand for an LXR nuclear receptor. Suitable LXR
ligands include 20(S) hydroxycholesterol, 22(R} hydroxycholesterol, 24(S) hydroxychciesterol,
25-hydroxycholesterol, and 24(S), 25 epoxycholesterol. Preferably, the LXR ligand is 20(8)
hydroxycholesterol. In another preferred embodiment, the method comprises administenng to a

mammalian subject a ligand for an RXR nuclear receptor. Suitable RXR ligands include 9-¢is
3¢ retinoic acid, retinol, retinal, ali-trans retinoic acid, 13-cis retinoic acid, acitretin, fenretinide,
etretinate, CD 495, CD564, TTNN, TTNNPB, TTAB, and LGD 1065. Preferably, the RXR
ligand is 9-cis retinoic acid. In another preferred embodiment. the method comprises

administering to a mammalian subject a ligand for a PPAR nuclear receptor. One suitable ligand
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PCT/ USO00/ 16765 efflux fromthe cells. Suitable reconbi nant expression
vectors include vectors conprising an isolated pol ynucl eoti de encodi ng a
pol ypeptide conprising SEQ ID NO 2, an isolated polvnucleotide conprising
SEQ ID NO 1, an isolated polynucl eotide conprising nucleotides 291-7074
of SEQID NO 1, and an isol ated pol ynucl eoti de encodi ng the pol ypepti de
conprising 5 an am no acid sequence that has at |east 98%identity to SEQ
ID NO 2. Preferred expression vectors include viral vectors, especially
adenoviral vectors and lentiviral vectors. In other enbodinents, the

i nvention provides non-viral delivery systens, including DNA-Iigand

conpl exes, adenovirus-I|igand- DNA conpl exes, direct injection of DNA, CaPO,
precipitation, gene gun techniques, electroporation, |iposo

l'i pofection. 10 Moot her preferred enbodi nent, the netﬁSHU?'m ncrea3|ng
chol esterol efflux fromcells of a manmalian subject conpri ses

adm ni stering to the mammalian subject a therapeutic ampunt of a conpound

that increases th@al@?ﬁ@&ﬂ:&@d%t&fclaﬁgﬂﬂaajofhlrkMesCﬂJyletanollﬁb&feﬁmctnahlﬂemn'et hod
conprises adm ni st

erin may w A GAVE, @ngla GHQ.rySUi t abl e
cAVP anal ogues 'Pf@?"'ﬂﬁjgcmg‘-’rﬁ?s@%’ﬁ ‘RW‘ ﬁh‘ %kejgﬁ'lm% i %f&?%b ?t hi onet hyl
CAMP. Anot her swme&btdemhmmfdthqifsafémqﬁﬂi%’é@m’a’ ﬁ‘t“éf’@?l“ﬁ@"”{"lﬁ a‘f“i"le mammal i an
subj ect a conpound th;aidmh&hcin&a@aﬁabteh&:hwfm.he&lng ctBlkstecot AR froe eqffs oft or skol i n.

Yet anot her suitabl e nmet ri,ses a [ i.ng ;pau;gg g@mmllan
subj ect a conpduntFALE > h%%mpf‘sfs dﬁ““&‘éé?é%ﬁ&%ﬂaofwg P, S

phosphodi est er as esmoinpffisient syincredi Folgie <ihtfo S PR B8TEP el Frﬁﬁglﬁ“d’t %r s i ncl ude
rolipram theophyjdsiagifdin B, in8 platidcytlin forostpmbdmyibixant hi ne, R020- 1724,

vinpocetine, zaprinasg anog!:rQMngMe%rcsemulvgrltl des@ nBthddd Wereesid® Pi MObendan,
ci | ostam de, enoxi none e'rfg_gr oxI none, ag vebsntarl nan admmmﬂﬂ?glthtel on, anot her
suitabl e method f@peterbiBadrh it PERPEr TSP TN E DM cof |

manmal i an subj ect meonR|EmisoEs: aaetEPE Sttdnciery /‘@361 tehay ipahiferT a‘lﬁf‘%ﬁfb‘]“écfff’“a | east
one ligand for a ch@,gggeLoegmuxrﬁega{at:@g in an anount sufficient to increase
cholesterol efflux. Syitable |igands i J;ﬁ[m%g‘% su“lag@m 1,@@,“ F&Rne eptksi@nd PPAR
ligands. In one prefert&§ enbod ment ., rises 25 administering
to a mamual i an subjA8Et mafqai“’@aﬁ’ﬁsu‘l’lﬁﬂ‘ “h?i‘eri‘%F?eﬁﬂ’Ef’P@‘a?“ ceetﬁ?wmpmésw tabl e LXR

| i gands i ncl ude Z%rﬁ)steh%dds Bxygheliasibeeellsas 2R (IRpd finedrderyetRsr 020@PEE | 24(S)
hydroxychol est ef Olsuffmeﬁ%lﬁwe%% &99‘2 :B@Jf@bm AitlbiHk3) inclidbligpe Ryictiol est er ol |

Pr ef er abl the LXR || gan 0 . r
pr eferr edyenbod| Xgm dﬁg(néx earrecy%tors )ﬁy mg)e &;n%JQAdequJH @(QQ&M

I'stering to a _nanmalian
subject a |igand fc«mmnswdﬁxﬁwmeqléﬂafrmﬁ‘é‘é@ﬁt’lfﬁ“Aglﬁ'la‘l?a}%ieé“ af-‘%?(f—?“‘l“ S‘g@fﬁf&‘s i ncl ude
9-cis 30 retinoic ufaﬁds@lhe ge&htek;malmn of €Bd1N&lyet agvhhbrptefemmismbogimemadticerediedi d, 13-ci s

retinoic acid, acitretin.f, sion BhAEL IoRAE raGRA8Ehe GDB6A, TTNN,
TTNNPB, TTAB, and ‘13D i"’g‘g‘ﬁ‘ g%ggg# 'lé{”éag’ﬁ” He i

20 cAMP in an amount sufficient to mcre%se the gcne expression of ABCI.

In addition, the present invention provides a method for screening a test compound for
ABC! expression modulating activity comprising the steps of (a) operatively linking a reporter
¢DNA with an expression modulating portion of the mammalian ABC] gene to produce a
recombinant reporter construct; (b) transfecting the recombinant reporter construct into a
25 population of host cells; (c) assaying the level of reporter gene expression in & sample of the host
cells; {d) contacting the host cells with the test compound being screened; (&) assaying the level
of reporter gene expression in 2 sample of the host cells after contact with the test compound;
and (f) comparing the relative change in the Jevel of reporter gene cxpression caused by exposure
1o the test compound, thereby determining the ABC1 expression modulating activity. The
30 recombinant reporter construct COmMprises a reporter gene operatively linked to an expression
modulating portion of the mammalian ABC1 gene, such as any of the ABC1 5’ flanking region
sequences provided by the present invention. [n one preferred embodiment, the expression
modulating portion of the ABC1 gene comprises SEQ ID NO: 3. In another preferred
-12 -



ligand is 9-cis retinoic acid. In another preferred enbodi nent, the nethod
conprises admnistering to a manmal i an subject a |ligand for a PPAR nucl ear
receptor. One suitable ligand -11 WO 00/ 78972 PCT/ US00/ 16765 is a |igand
selected fromthe class of thiazoiidinediones. In yet another preferred
enbodi mrent. the nethod conprises admnistering at |least two ligands for a
nucl ear receptor. In a particularly preferred enbodinent, the |igands are
20(S) hydroxychol esterol and 9-cis retinoic acid. In addition, another
suitable method for increasing cholesterol efflux fromcells of a 5
manmal i an subj ect conprises admnistering to the mammal i an subject an

ei cosanoi d i woamsyarount sufficient to increase chol ESVEPYF2f 1 ux,
Sui t abl e ei cosanoi ds include prostaglandin E2, prostaglandin J2, and
prostacyclin (prostaglandin 12). In another enbodi ment, the present

I nvention pr Oe\r{\‘)c%?sem.a}hc@grers]goq rgoglﬁatihgrb%rqi&aoﬂhp&c]%t}zglctﬁr%;iﬁgrg&leoﬁ‘cfei J.ux f rom cel | S
of a mamali an sd‘bj ect con;prl si ng ‘adm ni steri ng tQ c%ﬁﬁ:qlg unarmal i an subj ect
a conpound t HAT2. 10B e 88, 1 ABETO2AR4P1 1t 021 R 1 ah  BhtaRY SUT fiCi'ent to increase
chol est er ol  afdohdd xorfals BBNLde NLifERd, b-galacildiese priesaminichinwehtandrrseairdo provi des

met hods sui taql?elel?ﬂjorgr enl Q&Er?&ﬁd;ﬁngre&gﬁy, GERG cgﬁmmaﬂﬂcellpﬁmamlﬂiyn a mamal i an
subj ect. In one pre?cerred enbodi nent, the nethod corrm;' ses adm nistering

to the nmammlirdredampdispept ohhe P& the ST MRTERET FBF ™S "Rlcl ear receptor in
ananount 15 suf f i RicgRtiddiey haptseasenihie: gelwe foesprring 8 [c8 PIBPNNBC 1. Suitabl e

l'i gands i ncl ude Li 9andsnd Qf colniEnd prdRE AHCXRedismgtholcadsl efbBARmRgichear
receptors. In another prefer

_ red enbodi ment . the nethod, Gopprises
adni ni st eri ng®B® PR SRAHHEF °§ﬁg§sﬁaﬁj"%get g oéé&ﬁ}sng’h{ﬁloguem?pn an anount
sufficient tomainmiimedsseitdiesd gererodirmiost Grrobevelrbepestee ez ®lanot her
preferred gMbodidiBdthe ceils REh HBLNQE poulERY strE@a!; (@GEskg St Brdl ¢ighoteperd he mammal i an

subj ect a conpound t hat 1 NCLeaSEs Jibfe SYRLASS & @hyiRthtNVE 4Bo1-an amount
sufficient to INcrease the gene expression n algggb;l on, the
np

of ABC 1. |
present i nvenmrdd gelsvird g8uxdn HRPHTR] gt SRP8E H}{‘A}Eegmséwf“%oé’?d' conpound for ABCl1
expr essi on N eaknfibihdighedE thi \eit tympondpmios; ML | trivdiaekchqistepiepa§omspsr at i vel y
l'inking a repgrliare neMNAML 2 RNEEXRLESSINGA oneulnatsuingle pdyfon on of the

mammal i an ABC| ene to prod Cn%u 3 Fork agogatc):rio LGP bhhind QN Bl UCT (b)
transfecti g f%%“‘?gé‘?fé‘ﬂﬁ?’?f’ﬁ‘h“t ’r]e%‘g}r)tmgrl’ con@‘t?irghhc{ I nt Ogébgg' popul ation of

host cells; (@&lfeabsayesignainAY aspdl ngre preipd rmRrmgAs ABSHTFEES on in a sanpl e
of the host GRSl efnch)is Gastea Gdirig Agnt-ABCIhaBbdy gl hibityipe apfvintr AB®'st  conpound
bei ng screened, (& ing.aﬁsaﬁt){ﬂengefgnjg@cnlb@%l, weHfach SR elolcgenenexpr ession in a
> arrpl e of the mcgsirgd u(iigg an?xnti?eize%l‘EC(l:go yg\%ﬁgtidé{m 11;[ ahpa::[[iQJ?arl} gé&c&m%ﬂq}w
26 antisense polynucleotide comprises SEQ ID NO: 57.
1n addition. the present invention provides methods for detecting the comparative level of
ABC] expression in cells of a mammalian subject. Such methods can be used to determine the
susceptibility of a subject to coronary heart disease. A method for detecting the comparative
level of ABC1 expression in cells of a mammalian subject is provided which comprises ()
25 obtaining a cell sample from the mammalian subject, (b) assaying the level of ABCI mRNA
expression in the cel} sample; and (¢} comparing the Jevel of ABC1 mRNA expression in the cell
sample with a pre-determined standard level of ABC1 mRNA expression, thereby detecting the
comparative level of ABC1 gene expression in the cells of 2 mammalian subject. Suitable
methods for measuring the level of ABC1 mRNA expression include, for example, RT-PCR,
30 northemn biot, and RNAse protection assay.
The present invention also provides methods for detecting the comparative level of ABCI
protein in cells of a mammalian subject. Such methods can be used 1o determine the
susceptibiliry of a subject to coronary heart disease. A method for detecting the comparative
.13 -



and (f) conparing the relative change in the |evel of reporter gene
expressi on caused by exposure to the test conpound. thereby determ ning
the ABC | expression nodulating activity. The 30 reconbi nant reporter
construct conprises a reporter gene operatively linked to an expression
nodul ating portion of the mammal i an ABC] gene, such as any of the ABC 1 5
fl anki ng region sequences provided by the present invention. In one
preferred enbodi nent, the expression nodulating portion of the ABCl gene
conprises SEQID NO 3. In another preferred -12 WD 00n8972 PCT/ US00/ 16765
enbodi ment. the expression nodul ating portion of the ABCI gene conprises
nucl eotides |- 1532, 1080-1643, 1181-1643, 1292-1643. 1394-1643, or
1394-1532 of SEQ ID NO 3. Suitable reporter cDNAs i ncl er ase,

f 3- gal act osi dase YOOIt anpheni col acetyl transferase, gjg?m'lmu’%&
fluorescent protein cDNA. Preferably, the host cell is a marrmal ian cell. In
a particularly 5 preferred enbodi nent of the nethod, the reconbi nant
reporter COﬂStrUC&nolijchﬂéE)eroteuAh BOce[l cO¥ inghesdlidayubjelrés ppri@aianich fompeset (Rlon s a
met hod for scr eem ccl?s%%plggor;ﬁgethﬁgfngign suggct ({?br) mapﬁg mn@sprkﬂlﬁt

conpound pronot es esterol efflux fromcells YN culture
conprising the st‘eﬁscebfamP‘E &8 (G saring e ppant Pfe“\/Bél’ PEET PHSCESERY D &P  ux in a
sanpl e of mamMal dcafmikedtdn@rdrmbunt & ABEIChrdtdin, berébl tenegting de chapentive et A ABBht r ol

| evel of chol et eéralm & leHesynhé Q&.mmmgmp&aﬁkmmtohﬁsmloleﬁ MM tle Betdrbifedt €St
conpound bei ng sc d; | evel of c e kg&opmwmffl ux in a

eene assa%ll r}% of, chol f £
sanpl e of cells a‘l‘st"é}‘m%ﬁ‘c“ﬁ&"fssw Tk ’é‘hf&t&’ B eund” Ccf) ng the
| evel of ABC 3 - pmdiratedy hohesiserot!] SETFPFEI“UkaPmulﬂ“"sﬁéﬁ’wrﬁ@%ﬁn"é@w§‘ after
contact with the {b?&&:cng@m%mgbmcirﬂ@Lﬁebéﬁnboﬂi%taﬂdﬁcﬁlcﬂlLvﬂghe\m&ﬂd’lﬁﬁitablhe t est

conpou nd pronot es meplPS:s for, detecdrg A%E?amc ngs &?uﬁe we :L ﬁIrtI quMﬁJOBQQ‘PQQJOL 2nd in

cul ture. The cel | ¢4 rom primry cul'tures or a cell Iine.

Sui tabl e cel | siof oFAqSS screeni ng the test conpound include fibroblast,

macr ophage, hepatic, RBEGihbRipes ihie present G@dnlion piorigrs antibddieahaprimisbapificthe théel | | i ne
is RAW264.7. In QQ&bQ&%E%oTyﬁQn&m%L H'&Q'lted errtbtlﬂmm primldin&tn&d proGh’t@larESt er ol

efflux is nmeasured using an ani that inhi 6 gctivity
of ABC | upon bi ﬁﬂ?‘?‘?@"‘g?dﬁ ‘héfﬁﬁ'fsﬁ%"?‘ %ﬂr]ye‘ 3’r“"r‘)leal o8 o}r%%% BNt gtyEb?Dg I"- medi at ed

chol esterol  ef f | usnoihe prefrexd smirodiceny Sie FRyeotian PRKES weseleied Aoty BRd MEfdEdt i de. I n
a particul arly pref 85184 poiponidd BRfHsing dn Aein2/did sqich@ Gmaies apledsepAY plewiot tidle

conprises SEQ ID I 'ﬂe%qgiold}43,9@1,3mm@mrraraﬁrsos‘!}torahmpaasgmeewnoq@s
nmet hods for detectl tche nparative |evel 8,03 oanABE [g,ﬁgpdel n cells of

a mamal i an subj eé{“b"dsdéhe‘ T'Pé‘f“ﬁﬂ’d@d"(‘}%?h mb@‘“‘l?%ﬂ"’? &8P e’
susceptibility of idibsulsjcesbtertl oansron ey yf e @t padbirstidese. A net hod f or
detecti ng t he conpar atl.rj a¥dttion, the present invention provides kits suitable for screening a compound to

20 determine the ABC1 expression modulating activity of the compound comprising a reporter
cDNA operatively linked 10 an expression moduiating pertion of the mammalian ABC1 gene in
an amount sufficient for at least one assay and instructions for use. In 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

25 comprises SEQ ID NO: 3. In yet another preferred embodiment, the expression moduiating
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
luciferase, f-galactosidase, chloramphenicol acetyl transferase, and green fluorescent protein
<DNA. Preferably, the reporter cDNA is luciferase. [n a particularly preferred embodiment of

30 the method, the recombinant reporter construct is pAPRIL.
The present invention also provides kits suitable for screening a compound to determine
whether the compound modulates ABC 1-dependent cholesterol efflux. [n one preferred
embodiment, the kit comprises an inactivating anti-ABC1 antibody in an amount sufficient for at
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| evel of ABC | expression in cells of a manmalian subject is provided which
conprises (a) 25 obtaining a cell sanple fromthe manmal i an subject, (b)
assaying the level of ABCl nmRNA expression in the cell sanple; and (c)
conparing the | evel of ABC 1 nRNA expression in the cell sanple with a
pre-determ ned standard | evel of ABCI nRNA expression, thereby detecting
the conparative |evel of ABCI gene expression in the cells of a mamali an
subject. Suitable nethods for measuring the | evel of ABCI nmRNA expression
i nclude, for exanple, RT-PCR, 30 northern blot, and RNAse protection assay.
The present invention also provides nethods for deteq%hﬂ% Jddke conparative

| evel of ABClwogrmtzein in cells of a manmal i an subj ect uch met hods can be
used to determne the susceptibility of a subject to coronary heart

di sease. A nethod for detecting the conparative - 13 WD 00/ 78972
PCT/USOO/167SE ﬁPHQ}nQRgﬁﬁ&%ﬂ@BQtﬁhﬁmh@m&haeﬁ@hh@m@mkaammnwﬁhlan subj ect

is provided rises obt al ni ng.a e SA0HGedcR t he mamal i an
subj ect, (b) §’§5§%f§/f‘*?@°ﬂﬁ°é“°éfﬁ‘iﬁjﬁ £ BFAB mg}rot%%l& %ngfmﬁ cel | sanmpl e, and

(c) conpari ngfot he eamuiatrlp prefaBCetbopinat éFW“’ieﬁ“ fhRe! "(’:‘éﬁ“‘l‘“‘e%‘lgﬁp"lm "With a pre-
determ ned stapgdang. gyrount of ABC | protein, thereby detecting the
conparative level of ABC 1 5 protein in the cells of the manmal i an subject.
The amount *of ABCI protein can be determined using various I mrunoassays
available in the art. For eRRRPPESCRPRONAFIHHT'GREABC | protein can be
determined by (a) g mpastslarghgphtche:pseerhiuommmgehewwlhofamﬂ@ﬁﬂ“‘é}f’P‘on of anti-ABC
1 antibodi es a g’taﬁ gglesxerqﬁ %\.&gﬂ&p;e%ﬁcegmlaf)d 4p5 Rl peh RgnaABblagrtd bodi es

associ ated wi t | e methods far d%te 409, ABGrd  anti bodi es
i ncl ude west erit Blzpt Fbreh 5‘C‘i“h?ﬁﬂﬁdﬁf“é‘?ﬁeﬁ?‘ia%ftmsgn [9) pQQH Q%DS I anot her

aspect, theao preasaab efﬂnmadﬁtdcmmwaprre@wld:@ssefbmﬁpbéfdP‘é‘sl t"ﬁ%\‘t“dtﬂrﬂ?i specifically to
the described ?&%J&p&é&g@ﬂm@@ cells Bxp@iBR0 ADE RN e Esce tipoddsnerits t he present
i nvention prOV| es an ﬁgr) 1? ] an |bp([3)q;4 that bi nds speC| fically to an
i sol ated pol yp#std g 'cORPFISIThg™ In_ another B,%@Eg%r red
enbodi nent, the i ﬁm?nseﬁmm®Wﬁ%§a‘ﬁh°fF &5t "é{”éséf"“af?\‘fmaﬂ“d'cfmy Rat b nd
speci fi cal I Y 15mbRscAbr tieS ek alpedioping pegit frabes Togip pugh ﬁB”&ﬁi ‘%ﬁ‘ﬁ"‘r‘i’B‘”am d
sequence that has at swheer%%aégﬁé’sk%@%ﬂaﬁébn%uk}ehy&ﬁeed@hWA gepathe ant i body

0

can be a nonociGnal AwilQbMEteRas  anti body.
In yet anot her fsrfoH et "el"’ﬁ‘?aTDdﬁ'i"fch?\g fabeﬁggﬁcﬁ?%ﬁfangwto anBABC 1

pol ypeptide, fahhiNAS c&MRetr@hbdoeeltCeilﬁﬁi’bdfdr‘?iﬁ%%‘?yf) activity of the ABC 1
pol ypeptide. In adﬂ&uTrel 3Q&scﬂealﬂﬂlc PiR6eRiving A@Rtitnonp gty vcdd ek FPESSY| t abl e for

screening a Con}gt i %‘p hAgﬁ‘ & :chc%a‘?n@meEb@nwﬁgéﬁ@bf&&%@&scoﬁnmdul ating

activit of th rising
Y Figure 4 is a schemauc diagram of %e gene strucrure ofhuman ABC1, showing a

comparison between the published human ABCI amino acid sequence {GenBank. Accession #

AJ012376) and the presently disclosed and claimed human ABC1 amino acid sequence ("CVT")

which has sixty additional amino acids at the N-terminal end;
Figure 5 is a graphical representation showing the inhibitory effect that ABC] uansport

25 inhibitors 4,4—diisothiocyanosti]bene—2,2‘-disu1fonic acid (DIDS) and sulphobromophtaleine

{BSP) have on apo A-l-mediated cholesterol efflux, wherein the open circles indicate the apo A-

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

mediated cholesterol in the presence of DIDS;

Figure 6 is a graphical representation showing the inhibitory effect of an antisense ABCI

owing the ape A-l-mediated

i } i i -1~ iated
cholesterol efflux in cells incubated without antisense oligonucteotide, the apo A I-medi

leotide, and the apo A-l-

30 oligonucleotide on apo A-l-mediated cholesterol efflux, sh

cholesterol efflux in cells exposed to 30 pM B-globin antisense oligonuc
mediated cholesterol efflux in cells exposed to 30 pM ABC antisense oligonucleotide;
-15-



CDNA operatively linked to an expression nodul ating portion of the
mammal i an ABC | gene in an anmount sufficient for at | east one assay and
instructions for use. In one preferred enbodinent, the kit further
conprises neans for detecting the reporter gene. In another preferred
enbodi nment, the expression nodul ating portion of the mammalian ABCl gene 25
conprises SEQ ID NO 3. In yet another preferred enbodi nent, the expression
nodul ating portion of the mammalian ABC | gene conprises nucl eoti des
1-1532, 1080- 1 643, 1181-1643, 1292-1643, 1394-1643, or 1394-1532 of SEQ
ID NO 3. Suitable reporter cDNAs include |luciferase, 3-gal actosidase,

chl or anpheni col acetyl transferase, and green fluorescent protein cDNA
Preferably, the merefster cDNA is luciferase. In a parti cBFEYISéHPef erred
enbodi nent of 30 the nmethod, the reconbinant reporter construct is pAPR 1.
The present invention also provides kits suitable for screening a conpound

to deternine whether, the. coIROlNG.JRAN AhES:ARGbureaRRGERt ahakest er o
efflux. In one preferﬁed envo

di ment the kit corTFr_l ?{%3,7 %nactl vati ng
anti-ABC | anti bobiyestrpl e@px avre i evesyreHicbht AF D Eears™s "4 “Wo' 00/ 78972
PCT/ US00116765 | emsbphiye llasbi yransiirekd iwhisdnexpobsiop pigsmddpr bursae ABLh  anot her

preferred enbodi ment,, , g e Kit, GATPLL SRR Bhole@ith LBENS@mABGlnokdig@aucl eot i de
in an anmount sufffcient )for at eIeas'_t one ass an%ﬁailgeﬁglru e’g_ti NS for use.
ense A

In a particul afl wCBFeBED prddheaptioldTsiInt ShOEHE’ AhE IS ol 1 gonucf eoti de
conprises SEQ | QdsfasBB(L3558BR;: EF DESCRI PTI ON OF THE FI GURES Figure |A-Dis
a graphical represent@]l.9f .ShOMNG ebdiRiok S5+t SraRéripCaaRbIfritasechir restoer Ol

efflux and cholesterol efflux in the presence of. AN RARA s oo rOM
normal fi brobl ast REEFRIEm s Kovigg hefeg! #f%cfslogﬁrleéﬂegsggﬂng frgm_Ténsgi er di sease

patients (| B. D)Tadihediepertieis(iElan Talpaerheenerier rosd PRBIRR AP 41 f | ux
fromcells that, Wap&eddOd-BRX00$R6h b6, dlldlste@F loadgl@shied hars), brehaidbtggddded P1éc es
represent the chol esterol ef lehgt@geg:@LsLs exposed to HDL. and the cl osed

flux,f
di amonds represent™ TR’ CRSTEsTerol efflux from el S eXROSEnd Qe AP0 Al

Figure 2 is a graphi cEfrPéeeEnt sy ORGP I 'Geha EXpr ess)| on_m croarray
anal ysi s showi Ng avel §aBPBgehsBestdn it RV fdri cellesepreidstitn hBUfd 5 i) ¢éFl s from a

Tangi er patient (TRL) 28084 RatiofMude) hydroxydiiead (mads)-orl1bisv), snkrer Bhbyrda t ot al
of 58,800 human cDNAs were hybridized with cDNA prepared from nRNA of
CAVP-treated TH) GEPIEE achabel ed with Cy3 dye) and with cDNA prepared

Figure 10 shows the resulis of immunoprecipitation analyses indicating the le
surface ABC1 protein found in normal fibroblasts (NL1, 10A) and ﬁbro]:»lasts from a Tangier's
disease patient (TD1, 10B) in the presence of either no additives (control), 8-Br-cAMP (1mM),
cholesterol (30 pg/ml), or cholesterol and 8-Br-cAMP (30pg/ml and ImM, respectively);

20 Figure 11 is a schematic diagram showing a restriction map of the recombinant
expression vector pAPR 1. which contains the 5' flanking 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 transfected with pAPR1 in the presence of either EIOH

25 (control), 20(S)-OH (10pM), 9-cis RA (10uM), or both 20(5)-OH and 9-cis RA (10pM each);

Figure 13 is a schematic diagram of the 5" flanking region of the ABC] gene.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
In accordance with the present invention, novel polypeptides that increase the cholesterol
10 efflux from cells are provided. In particular, the present invention provides novel ATP-Binding
Cassette | (ABC 1) polypeptides that have been shown 10 increase cholesterol efflux.
ABC] is 2 member of the family of ATP-binding cassette proteins that reside in cell

membranes and utilize ATP hydrolysis to transport a wide variety of substrates across the plasma
- 16 -



from mRNA of cAMP-treated normal cells (labeled with Cy5 dye); Figure 3 is
a schematic diagram showing a restriction map of the reconbi nant expression
vect or pCEPhA. BC1, which contains the open reading frane of the human ABC)
gene; 20 Figure 4 is a schematic diagram of the gene structure of human
ABClI, showing a conparison between the published human ABCI am no acid
sequence (GenBank. Accession # AJOL2376) and the presently disclosed and
cl ai med human ABClI ami no acid sequence ("CVT") which has sixty additional
amno acids at the N-termnal end; Figure 5 is a graphical representation
showing the inhibitory effect that ABCl transport 2f-thRbkh&kst ors

4, 4-di i sot hi B8Y4HYEt i | bene-2, 2' -di sul fonic acid (DI DS) and

sul phobr onopht al ei ne (BSP) have on apo A-11-nedi ated chol esterol effl ux,
wherein the open circles indicate the apo A- 1-nediated choler terol in the
presence of BSRvaidn e einosnih b ek @SCH mel "GBER " prfrelasyhaae A ?r'edi at ed

chol esterol in the BIeSENCH.Qfn AaER:- Jal ighibiRedtn 159 182 givaphiucal representation
showi ng the i HA i)l tory effect of an anti §%951%6ﬁ§§]m,h§,(g0%,hg@aucl eoti de on
apo A-] - nedi oot RSEEY YR AIRE  Show ng t hé apo A- | - nedi at ed

chol est erol  afif fatiiy Have beee Ickrsifisdrictbiaredenaint. bt PRt S 8REE ' Yonucl eot i de,
the apo A- }1_'cﬂﬁgil.ﬂfeesﬁmgu{éh%@gﬁ'R»ﬁl%tmmleema‘s lrblifanipbeC@lobgs thexe os®idant ¢ 30 M 0- gl obi n

anti sense ol i gonucl eotide, and e a - ) enDBAL AFedaehe) @sbpiol ef flux in
cel | s exposed®™ ¥ ‘W°}“P‘1\ﬂwﬂ§&“d§%’%‘%§%ﬁ§’% cﬁtalrglygg%‘nucF ot WO 00/ 78972

_ eotide: = 15
PCT/ US00/ 767 6 Banfiy gremiesss fclids thy myloeepvessinee Pegt QOB A R PSI i SMOnstr at i ng t he
stimul ati on of.ap0ssfsdh(1ved)isatied a., shobesiet.0y: 9Tl (RS e TIREH by

overexpression of th ABC | 98 e RAW.2 641 :7d0- DU S®); skepreiephage cel | s
stably transf %‘&“f’é‘&‘}wgtmhgaﬁ e%ggg(shgﬁon J;] asmid for human ABG]  (pCEPhABCI),
showi ng t he apeCe. 14:5hbt 4PEY BHBT #LE BYSE “BFT'UX n cont r ol parental cells

(no 5 PCEPhAB@hie eand. Aidiechap @68 12ress atoekRemerest-argre &Pt Pix in cl onal
cel I's transfecied od! MemdCERMABC ralshoRer fokaBy ard detallFogreseg 08! dgaing gr aphi cal

representation of reverse transcriptlon PoLYLIEASEdkhdimighigaction (RT- PCR)
anal yses showf3ff Y@ " &yaTe"s Qﬁﬁa%gﬁe ngl l?ées_m on. in.n cells and

cel|'s from Tangickbs sadipet £8@ hpEreTame &PTeP| “BHY CTB‘Q)“g?%ag{ ave been either
exposed t 0 ,al Qumifs 6l EaHIbAEIEYde Hnginpdoposenzitits b BFrEARE ¥8den bars),

chol esterol -1 %naaigeciqu 502080, RALENany REPe£(BLREtE Malre 3aBdRss e subsequent |y
exposed to apo - atched. b

of the resul t S w3 PO &?@Zs‘:’ ;(ISQEJ&)\'?\A&%SM'? 'ﬁ’éé acamg_ Es%&brld@n ngepr esentation
interaction with ATP at the nucleotide binding domains and by regulation via phosphorylation of
residues in the region linking the two symmetric halves (Becq et al., J. Biol, Chem., 272: 2695-
20 2699 (1997)).

Several lines of evidence described herein identified ABC] as a pivotal protein in the
apolipoprotein-mediated mobilization of intraceltular cholesierol stores. First, the studies
presented herein showed that ABC} is defective in Tangier disease, & genetic disorder
characterized by abnormal HDL-cholesterol metabolism. As shown previously, and herein at

25  Exampie 1, the genetic defect in Tangier disease causes 2 defect in the pathway of apolipoprotein

mediated efflux of cholesterol from within cells, resulting in significantly decreased cholesterol
effiux activity and low HDL-cholesterol levels {Oram et al., J. Lipid Res., 37:2743-2491 (1996},
Erancis et al,, 1. Clin. Javest., 96: 78-87 (1995)). Genetic linkage analysis of families with
Tangier disease assigned the defective gene 10 20 interval on chromasome 9931 (Rust et al.,

30 Nawre Generics, 20; 96-98 (1998)). A search of public databases revealed that the ABCI gene
was localized 10 chromosome 9g22-9g31, which is broader than, but includes the interval
revealed in Rust et al. {Luciani et al., supra {1994)). Based on that data, radiation hybnd
mapping of the human ABCI gene was performed, which placed the gene berween Two markers

-17-



| | evel of ABCl gene expression in RAW264.7 cells exposed to either ethanol

(0.1%v/v), 9-cis retinoic acid (9-cis RA;, 101M, 20(S) hydroxychol esterol
(20(S)-OH, 1 OM, or 9-cis RA'and t 5 20(S)-OH (101aM each); Figure 10
shows the results of imunoprecipitation analyses indicating the |evel of
cell- surface ABC | protein found in normal fibroblasts (NL1, 10A) and
fibroblasts froma Tangier's disease patient (TD 1, 10B) in the presence
of either no additives (control), 8-Br-cAMP (1mM), cholesterol (30 g/m),
or cholesterol and 8-Br-cAMP (30g/m and 1nM respectively); 20 Figure | |
is a schematic diagram showi ng a restriction map of the reconbi nant
expression vector pAPRI. which contains the 5 flanking region of the ABC 1
gene positioned upstreamof the open reading frame of thgrhkeidarase
reporter gene; FiR¥E¥E2 is a graphical representation showi ng the |evel of
| uci ferase reporter gene expression induced in RAW264.7 cells transfected
with pAPRI in the presence of either EtOH 25 (control), 20(S)-OH (10M,
9-cis RA (10M), Ofqubadl Jithi2 e Brm EloraattrBn ehiogo@pe (a1 Okpopatbhiust o i §at¥o13 is a
schematic diagramof the 5  flapki QR edQfat hBABGE isgesed  DETAI LED
DESCRI PTI ON OF THE SWEEWBZI@%&%{}%&{@% I'n_ accor dgq@s%n\g@etspdigsho@mm@sent

i nvention, novel pubrypeEinEesie iEg S iiet BREE Ve CHoTr ést erol 30 efflux from
celI's are provi dege qddaivpgnd in CukiaiseateheABsi epediition. AyenidEhr G PE8s novel
ATP-Bi nding Casseg te(?AE?m(ae?ﬁ@ bl Rl YRER ki H9 SFifshaldichBrsed Baemibsdpfin t o

i ncrease cholesterol efflux. ABC I 4i ) %‘&erﬁ?g‘ﬁ{ben‘é’f’ a8 bidttdl ¥ip@f anATP- bi ndi ng
cassette proteins ABRAFPESEYE M & 1 Hebranes and uti|ize ATP hydrol ysi s
to transport a Wi eephviamoghtajeingfBSEAs inhinited sponcrediaed dhpjesters) sl fiom I RIpn

00/ 78972 PCT/ US00/, 46 (6% JIBITa] ANE inhibliorsdapt iched expratoadsiteratmtischie ABEY ns “ ABC 1"
and "ABCA |" both refer to the same, ATP: hindi €St & fifdkseteds The term
"ABCA | " was int PB’ifﬂ‘ifé‘H'Eel‘ ‘ﬁ%f@%wbr% bgagﬁgnﬂghlgﬁgﬁ%ﬁ e., Sommitiee and has
received |initet dEweptBnieeonis: eREEtegpges srgegLE 8515 e "t han 30 nenbers of
this fam |y have heegn modertdifssethed that braexptesivaref AGERGHES in PHXERS HAFOf ogous

pr ot ei ns cgnt ﬁi n 5 %CQQT%JL%J(F};&ﬁﬁ%ﬁ:ﬁuglm@gﬁp&‘amwghgmghanmnggﬁ;egharb e .
transported through the ce e and . Q RIiRhd 1800 C ind to
ATP to coupl e ener“@%}“‘g‘é“ﬁaéﬁdé{ﬁ%lﬂﬁ‘ggﬁm rng‘f/rspigat??gy{e,l\r{% spart. EEQ{,T,I; RY
nmenbers i ncl ude t haolenstotsffax ingome sinsfe ‘ésé“'l*sa‘tt'tﬁf‘y‘("%ﬁ?]“ﬁ’?d{rﬁ’/c%p ot €l ns; Chen

et al., Cell, A7:9)38:ka388es{ (BH)ic waShereinthed b4t ARE L playMppsjor Plsay HRATET! |
49:962-971 (1996)) e ansporters associ ated with antigen presentation
(Neefj es et al., Cl en[?igaosﬁlg}étfﬁ?géczlays(a:ll-'o?e%r?t}nétranss0% :g'neorfgtra%;llularcholestcrol to

the outer leaflet of the plasma membrane. Deficient transport of intracellular cholesterol due to a
lack of ABC! or defective ABC1 results in a lack of cholesterol in specific membrane domains
20 with which apoAl and other apolipoproteins specifically interact (Stang] et al., J. Biol. Chem.,
273: 31002-31008 {1998); Babitt et al., J. Biol. Chem.. 272: 13242-13249 (1997))). The failed
to apoAl leads to the formation of cholesterol-deficient HDL particles that
novski et al., J. Clin. Invest., 80: 1742-1747 (1987)).

delivery of cholesterol

are rapidly removed from the plasma. (Boja

25 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 onl ginal

. . W
environment {e.g., the natural environment if it is naturally occurring), and thus is altered "by the

50 hand of man” from its natural state. For example, an isolated polynucleotide could be part ofa

vector o 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.
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10 al ., Cell, 74:577-584 (1993)), and the cystic fibrosis transnmenbrane
conductance regqulator (Chang et al.. J. Biol. Chem, 269:18572-18575
(1994); Rommens et al.. Science. 245: 1059- 1065 (1989)). Menbers of the
ABC transporter famly are generally conposed of 4 dormains found within
two symmetric halves that are linked by a | ong charged region and a highly
hydr ophobi ¢ segnent. Each hal f contai ns a hydrophobi c domain, containing 6
transmenbrane 15 segnments and a hydrophilic nucl eoti de binding donain
contai ning highly conserved Wal ker A and B sequence notifs typical of many
ATPases (Hyde et al., Nature, 346:362-365 (1990); Luygra&bnesds al .,

Genomi cs, 21.WO%@E59 (1994)). The transporter activity is dependent on the
interaction with ATP at the nucl eotide binding domains and by regul ati on
vi a phosphorylation of residues in the region linkin the§@¥q symmetric
hal ves (Becq et aﬂ]s.usedHereizBihOﬂCTm"mmewidﬂ?)z-’.sdeﬁﬁ@@-en?mp?@a(“i §). Several
lines of evidence deses l.Radniherst fiyhdrakit hiyeds ABhle-asloebiqpirnétdal protein in

the apolipoprotei n-nedi ated nobilization of. 1ntracell ulakichahesterol
stores. FirstPNg Pfé“‘@t?ﬁéﬂWbﬁﬁggﬁ?éﬁ%ﬁgf%ﬁpﬁ]@ﬁo%d thf:'::tS ABC | is defective

in Tangi er di seasenposd gemalyGhotiFiserthe poYSeHAPHEFWRs Yt "B *abnor mal
HDL- chol est.er %amgdﬁhg!oimm@&Sdif&hQMomWiF&u&knylp, palpdcltvetepiambeat 25 Exanpl e

1, the genetic defect in ggnﬁé-s%randd& rﬁxﬁ.aﬁﬁ,a GAUSES e HaffCind bdtbit-he pat hway of
apol i popr ot ei FPPPREH! Ht8ef T UX"0f chol esterol from within cells, resulting
in significantdeyetreameasidedpbi et BPIGFrandst FHTL “BYT Py e_é.lr’ld[ﬁfow
HDL- chol est er ghal 384 /Sind et sirle: and dubid-fupided riRisss. hybBIFACEPAS_ 2491 (1996) ;
Francis et al L QUL d BYSRL e, 9650 L0nBE of ASOSIL. Eametiiraed s nkage
analysis of T&MTTE with "Tangier di sease, assi gned:fhendef ective gene to
an i nt er vallo orFrerrBRe<ooE* oG Y PP RAEY °”§F'S%1T. , re%ﬁg‘_Nat ure Genetics, 20: 96-98
(1998)). A seabichaefidepuik iowdatobpstendedronnat Sarthat™N HEMABL "gene  was
| ocal i zed t0 GHAQIPSOTE, BFRARRRAGHay alwtbdn dnor b akifed bdsar, PNFUT i ncl udes the
interval revealed in RUSE el Al o kHGiABkonEtv@liter wupEdck £994)) . Based on
that data, radPStPER BYSFd " Wapping of the hunan A;BC%i gene.yas perforned,
whi ch pl aced tdvenplgarie=bidpraatrnpsi o FIER T S5 72 YR 68T 18872 PCT/ US00/ 16765
squar el y Wi fhi et B enFEacVNAekisomholceidriambesy bmehne2001rPePor t ed by Rust et
al . In additiopn,,  .as. SHeME okt oEXBRPkRGR. THRT pasmayi@Rabysnyareveal ed t hat
the ABC! gene Is g ol d _underexpressad.in Tangier patient cells as
conpared with TOHHETCRRAFST FRESE StUdies i dentified the defective gene in
Tangi er di sease asTHABGL polypeptgetidlirtiironey PUF RSt U 8L pr eSent ed herein
acids joined to each other by peptide bonds or modified peptide bonds. "Polypeptide” refers ‘°.
20 both shont amine acid sequences, commonly referred to as peptides, as well as longer amino acid
sequences, generaily referred to as proteins. The polypeptide may contain amino acids other than

the 20 gene encoded amino acids. Moreover, the polypeptide may be modified either by narura]
processes, such as processing and other post-translational modifications, or by chemical

modification techniques, which are well-known in the art. A given polypeptide may contain
25  many types of modifications. Also, the same type of modification may be present in the s@e or

varying degree at one or more sites in the polypeptide. Modifications may occur anywhere in the

polypeptide, including the peptide backbone, the amino acid side-chains, and the amino or

carboxyl termini. Modifications include, but are not limited to, acetytation, acylation, ADP-

ribosylation, amidation, formylation, gamma-carboxylation, glycosylation, hydroxylation,
30 jodination, methylation, myristoylation, oxidation, phosphorylalion, prenylation, sulfation, and
ovalent atachment of a nucleptide or nucleotide derivative, a lipid
inking,

selenoylation, as well as the ¢
or lipid derivative, or a phosphotidylinesitei. Other modifications include cross-|

cvelization, formation of pyroglutamate, GPl anchor formation, proteciytic processing,
racemization. and t-RNA-mediated addition of amino acids. such as erginylation and
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5 linked ABCl activity to cholesterol efflux activity. First, studies
showed that inhibitors of ABCH transport activity, such as

4, 4-diisothiocyanostil bene-2,2'-disulfonic acid (DI DS) and

sul phobr onopht al ei ne (BSP), al so inhibited apoAl -nmedi ated chol ester ol
efflux fromfibroblast cells (see Exanple 6). Also, inhibition of ABC
gene expression, using an antisense ABC 1 oligonucleotide, was shown to

i nhibit apoAl -nedi ated chol esterol efflux fromfibroblast cells to (Exanple
7). In contrast, transfection studies, in which the ABCl gene was
transfected into nouse nonocyte cells, showed that overexpression of ABC |
results in an increase in apoAl - nedlated ef flux (Exanple_8 Finally,

RT- PCR per f or nedwosimgz wi | dt ype and Tangi er pati ent mRNETFBYAEd that ABC
| nRNA expression is regulated by cellular conditions related to

chol esterol efflux in normal skin fibroblast cells, but not in Tangier

pat ient fibroblas ]( @Hﬁ@ele %Jrlaémg) Proﬁi@§§g1c%a1¢d%§aﬂaf l’r&dﬂ“&g& Edl t.EWAS

det erm ned t hat A&u‘ t f It is
postul at ed t hat Apseight I%ﬁ? 9’?‘8?’48% Yemk{{r}%ﬁh’?(i)dgg }J%gnpam'af}&lg nlJm%‘cel | ul ar

chol esterol to tfﬂeilf@w?refewpe"meis v Preipecsz@P%qrglgﬁﬁn%@éwgl ieqigq 9f EroEns.
transport of i ntr@celisdnaid. abodmeFrey Biw tie 198): Sifterd cpabiMedf EnaBel| 18%p26def ect i ve
ABC 1 results in @6 1%i<m@fkaﬁéhmaleﬂo@fn@}nnﬂeﬁ &aeﬁklixmﬁl VRifiadtieda endad@inpians 20 wit h

uhvch PO and oL GeL 20! D9pEIL b3 TRGEBLE N B Btk gL = 2

tt
Chem . 272: 13242“1@2&‘9’“‘(”1§’€§'75°j’)’ep“dfh‘éd ARk ik “ammq]v °Ci7lémn pc’l#‘apufjuo'l esterol to
apoAl | eads to thecofnbipamest ireipeediolvednirler sribyienly U‘é’ﬁ‘ieﬁi"’&ﬁ?’ 980 PR es t hat
are rapidly renovgeiues Bya difignafdinatih@e mftiBd] Bieroy/fedorepaing sath polypgetidefeie Mell | nyest | |
80: 1742-1747 (198 fddood dxmelRf i Nitions The follow ng definitions are

pr ovided to facili tatg upguec{eo%nﬁ Hf]e%th mvgrgsrl:a?sb Bc]&c@srtﬁ@e ﬂd§ﬁgeot13£E@NGh0Ut this
specification. In the sent 1nvention, " S% n fers Lo.Mmpkesial

removed fromits Bfrhﬁ”g‘id‘ﬁ'% ”“dé'ﬁWT%”‘BHWEﬂ‘Ea“‘(’é°"6’"°"S ural environment if it
is natural |y occunso-mg).,,!siretstipesi643s!38d- t6aT: @dﬂ“"diﬁ" fnSéQ“%I?iOFhaﬁ‘i(:i""of man" from
its natural StateconF%en%XMKH E;poiﬁaﬂcido&ﬁloiaﬁeq,dseptm{vymucnlsemtmdeketmwuI d be part of

a vector or a conpgsition of natte ol g RE-EARL iRk, Wiskhim a cel |,
and still be "i? olpg’f“égfmpeb SERLS rhyb 5 g dcgl%qrg ”@o ttl on of matter, or

particul ar cel I i NOHOtEQAR 00T P@Fﬂé{? N%r‘?\?f‘P"cfﬁ’H‘é?ﬂ‘“‘?) “Yhe p {nucl eotide. -18
W0 00178972 PCT/ US00/ 167456 thsrdizgoslcchiont rrfcrstmheotcengmmtmtioyﬁd I%Bt i de(s)" is

defined to enconpagsi ¥R RRd s m@thide, sx SSC (750 M NaCl, 75 mM sodium citrate), 50 mM
sodium phosphate (pH 7.6), 5x Denhardt's solution, 10% dextran sulfate, and 20 pg/ml

20 denatured, sheared salmon sperm DNA, followed by washing the filters in 0.1x SSC at about
635°C.

As used herein, the term “complementary” refers to the hybridization or base pairing
between nucleotides, such as, for example, between the two strands of a double-stranded
potynucleotide or between an oligonucleotide primer and a primer binding site on a single-

25 stranded polynucleotide to be amplified or sequenced. Two single-stranded nucleotide
molecules are said to be complementary when the nucleotides of one strand, optimally aligned
with appropriate nucleotide insertions, deletions or substitutions, pair with at Jeast about 80% of
the nucleotides of the other strand.

"Identity”, as known in the art, is a relationship between two or more polypeptide

30 sequences Of TWO O more polynucleotide sequences, as determined by comparing the sequences.

"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. "Identity"and “similarity” can be calculated using 2

number of well known metheds. inciuding those published in Computational Moiecular Biology,
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both synthetic and natural origin. The pol ynucl eotide may exist as single-
or doubl e-stranded DNA or RNA. or an RNA/DNA heterodupl ex. Thus, the

pol ynucl eoti de of the present invention can be conposed of any

pol yri bonucl eoti de or pol ydeoxri bonucl eotide, which may be 5 unnodified RNA
or DNA or nodified RNA or DNA. For exanple, polynucleotides can be

conposed of single- and doubl e-stranded DNA, DNA that is a m xture of

si ngl e- and doubl e- stranded regions, or single, double-, and
triple-stranded regions, single- and doubl e-stranded RNA, and RNA that is
m xt ure of sing&g;zand doubl e- stranded regi ons, hybr pcraswhesul es

conpri si ng DRRY14” RNA t hat may be single-stranded O, nore typically,

doubl e-stranded or to triple-stranded, or a m xture of single- and

doubl e-stranded regions. In addition, the polynucleotide can be conposed
of triple- st rasiced. reGkionSnivermphress Nay Y RIVA 98P BIREPHE TETRASRNA and DNA. A
pol ynucl eot i GRnd¥R Yro@hsS SnitNtvakd) seddenioFressbEeY o 0pBI; Eondyaiedysse! DNA or  RNA
backbones MO e0h.{.0fur 3 cth|A 1Yar brfiRlis QLR BASaSey J'érMSB,dis'ﬁ*ig;ed" bases
include, for _exanple, trit t ases. ) gh as inosine.
A variety of Sﬁ?ﬁ*&]“?}i?’@léﬁ‘B&l’%lc%]gfis'%éy gl Sﬁﬁﬁif?&é%nf)ﬁ%}%k(@ ?ﬁli us,

"pol ynucl eét | Aalysisgrpr dedsocHeatt RAPFYY, -6tz Pref e drery ™o r™ Yt abol i cal | y
nodi fi ed f or nerinf Hped Vimuc DeBrid asplied¥iah 488 P98 Yrlirdt @BPPde(s) " al so
enbraces  ShaqhioRe loYReneahig 8sindhdenmeafierst@ehcd belae boleega taet eot | de(s) .
The term "pol M,&%E’c_tdiégcﬁ&%ﬂ ""Guigcﬁ{) Bl ngﬁpuég‘ﬁl\ﬂrgﬁb)i by, f, AR{derkiEprals, SANDT 1:15:‘ _ngdt Wwo
or nore amno_ acids | olLn o.each_o . ( _ J1odi fie

pepti de bonds‘?‘eg"ﬁbﬁg‘i)ﬁ@‘bﬁ“g"eﬁ“ PLHEPY Dt’Eo ﬁg@p%f){)ﬁmﬁgﬁﬁgﬁiﬁéﬁgei d sequences,
commonly r&f enqteds ¢ stearaespitedesiong & BRSIT S PERGEHAT O aci d sequences,
general |y ref eneaiedetoss tasliginpiobnwrioidfveroyeirydsent Pefisd RESPPEERI BT ami no aci ds
ot her than tH8ui2Qmgene prenmaiaask: arevdiax,acd dshuclki pedResearch(§8) pol ypept i de may
be {m?l fi efl teizhbﬁgs (199353[13?.5@1‘??!3LAS@R%@$§@x‘-is.chuﬁsl;.h;\] A3, %Ep?gf£93 an? ot her

post -transl at| oha i fi i on r s ; dxC&bhds@n techni ques,
whi ch are melV%%h%ﬁﬁﬂf%mFﬁgw?F?ﬁkﬁgwf8%Hgngiiﬁgﬁi?dgﬂgﬁyﬁ&g@%@in 25 ngny
types of nﬁdiFWB%TVBW&F“ﬂF?BF“Fﬁ@ngﬁgSf I3 og nodi’f | cation y be present
in the sane ofpcal apliypgordemnf Saitgpd BHemsy ﬁ%mﬁf?@g“Tﬁm?ﬁ%A%gﬁypeptide.
Modi fi cati onsge®my. occur anywhere in the polypeptide, including the peptide
backbone, the am RQen@GhghnStflesceldt NgameapeberbdiRo @inve whdther apgrdgloxy| term ni .
Modi 11 cati ons  §REL UGG BH, o8k Bl oL Icich ke, iagRnkkL anowacy| at i on, ADP-
ri bosvlation, dmdat)on, 1o atlon, gamgs:c : cosyl ati on,
hydr oxyl at Pon Persage 8id{At 'f %‘rﬁmﬁé’fcﬁgf By g’(’)%mr}}??f;é%? ééy\étge ?dgg " gggiydat iyon,
phosphor yl at i eslyregtoadegdaiel e i ey Hep GA%% AR S8PENGYIat 1 on, as wel |l as the
coval ent att acdmrtpoiphciaidrae bibged de or nucl eoti de derivative, a lipid or

| ipid derivative, aQffeedtBsqibt@biirtliping hoizhtbatall m@thereenptf feaatf @ns i ncl ude

Cr 055 |1 NKi NG 0, GYGHLARLL AMerub) FALIRR slenR:0GHebth AR Sl GRIcnanc hor
formation, proteolytic processin

25  alignmert, can be g‘)aiennincd using gé FASTDB computer program based on the algarithm of
Brutlag et al. (Comp. App. Biosci. 6:237-245 {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 amino 2cid sequences. The result of said global sequence
alignment is in percent identity. Preferred perameters used in a FASTDE search of a DNA

30  sequence to calculate percent identity are: Matrix="Unitary, k-ruple=4, Mismatch Penalty=1,
Joining Penalty=30, Randomization Group Length=0, and Cutoff Score=|, Gap Penalty=5, Gap
Size Penalty 0.05, and Window 8ize=500 or query sequence lengih in nucleotide bases,
whichever is shorter. Preferred parameters employed to calculate percent identity and similanty

of an amino acid alignment are: Matrix=PAM 150, k-tupie=2, Mismatch Penalty= 1, Joining
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racem zation, and t-RNA-nedi ated addition of am no acids, such as
arginylation and - 19 WD 40/ 78972 PCT/ US00/ 16765 ubi quitination. See, for
exanpl e, Proteins- Structure and Mol ecul ar Properties, 2nd Ed.. T.E.
Creighton, WH. Freedman and Co.. New York (1993); Wwld. F.,
Posttransl ati onal Protein Modification: Perspectives and Prospects, in
Posttransl ati onal Coval ent Mdification of Proteins, B. C Johnson, Ed.,
Academ c Press, New York (1983); Seifter et al., Meth. Enzynol., 182: 626 5
646 (1990); and Rattan et at., Protein Synthesis: Posttranslational

Modi fications and Aging, Ann. NY. Acad. Sci., 663: 48-62 (1992)). The
pol ypepti des of the invention can be prepared in any suitable manner. Such
pol ypepti des inch& oIated natural |l y occurring polypeptintems76s

reconbi nantly pro uced polypeptides, synt hetically produced pol ypepti des,
or pol ypeptides produced by a conbination of these nethods Means for
preparlng such polypeptides are well to understood jn . th L

"pol ynucl eot i de" PERVE R PIBEEIRE COMMEHITD AUl ¥ aeT 2] e gj’t%a &

pol ynucl eot i des ecapgbl.es, anoWinkytRidechioFir agry sumrderiengh n gt ﬁh%ﬁl di zati on
conditions, to SEQ..R NQ.3.0r nucleotides 1- 1532 1080 1643 1181- 1643,
1292- 1643, 1394-1643, or_1394-1532 of EQ | D d qecedﬁﬂwm &onpl ement s
thereof. A pol ynucl et &= BEoN 1Y Sud e e A TSI I oR 2" I Aer lides t hose t5
pol ynucl eot i des cipap!ies shuetvy toriivk iniSE 1D MPid eveans et oagfislstidtsyBeTeen P4t i on
conditions, to S Lot NGk idbnticat R s&q@nN@ama’ﬁmd iREEEDQON DexbNQY thz6thOr t he

conpl enments thereof. " ent ]hn I lzation ¢ PR nuckRh&ESnL O an
over ni ght |ncubatpflgﬁc‘%?f’§e5‘? % ind é{% i fnPSRPELéQQAQPJéE 150/10 for mani de, 5x

SSC (750 mM NaQl totaf Bnethgf §%Rj&Dmﬁ buhn ?‘%Pt‘é‘)‘ds fsv?fawp"*%?ﬁ" ‘BREERate (pH 7. 6),
5x Denhardt's soOlnudidofa seqdeBdatahantar icest 96%dénsity @, SEQMRINGO, \@haii0% 2Oheheratidst ed,

sheared sal mon, spe Jnem cquinu:Jd wed Ilplyo W@éxm Rel, Heenddl Jrrsﬁfusneﬁ RidDotikX SSC at

about 65C. As use hereln the term"c t he
hybri di zation or "HEEEHAPTT HEee FAY WREHTY (r)fh ﬁc’” %° °ly"u°EﬁE° e “?aoéc exanpl e,

bet ween the two sturamgs cibr lraiwmﬁub#"eﬂ@t"?l@n@wm %mf?ﬁaw%‘t“f H%“F’b‘f“hﬁet ween an
ol i gonucl eot i de ngbrg@noand a pr| mer binding site on a single 25 stranded

pol ynucl eoti de to be a enged ;W}Q, SERRL @smﬁt'fdaan agl. nucl eot i de
nol ecul es are said to nprlyéa’??% PJeh;ﬁ'%ng \/\ﬁ1 Ids he ?leucl eostl %e st rand,

optimally ali g'ﬁeoFeq%“t%m?ﬂfB iPGHR D 2 ﬁ"ﬁ‘l?f ‘8‘6’[‘17' ?TE“" HEEFETD ?{g‘e’ p°c]iyé’ F&t5ns or
substitutions, pabdiasicddreatnct @asgted mlSBUID 18D Ysxofpt thit frerofypwlide A EEE2Hf t he
ot her strand. include up to 2 amino acid alterations per each 100 amino acids of the total length of SEQ ID

NO- 2. In other words, to obtain a polypeptide having an amino acid sequence at least 98%
identical to SEQ 1D NO: 2, up to 2% of the amino acid residues in the sequence contained In
20 SEQID NO: 2 can be deleted, inserted, or substituted with other amino acid residues. These
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 to a polypeptide exhibiting activity
similar, but not necessarily identical, to an activity of a polypeptide of the present invention {e.g.
15 cholesterol transport activity}, as measured in a particular biclogical assay, with or without dose
dependency. I[n 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
compared 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
30 less activity, and most preferzbly, not more than about three-fold less activity reiative to the
polypeptide of the present invention.).
"Polypeptide variant” refers to a polypeptide differing from the ABC1 poiypeptide of the
present invention, but retaining essential properties thereof. Generaily, variants are overall
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"ldentity", as known in the art, is a relationship between two or nore

pol ypepti de 30 sequences or two or nore pol ynucl eoti de sequences, as
determ ned by conparing the sequences. "ldentity" or "simlarity" also has
an art-recogni zed nmeaning that refers to the degree of sequence

rel at edness bet ween pol ypepti de or pol ynucl eoti de sequences, as determ ned
by the match between strings of such sequences. "ldentity"and "simlarity"
can be cal cul ated using a nunber of well known nethods. including those
publ i shed in Conputational Ml ecular Biology, -20 WO 00178972

PCT/ USO0/ 36765 Lesk, A M. ed., Oxford University PrggsusibiivésYork. (1988);
Bloconputlng‘M?WFﬁPnatlcs and Genome Projects, Smith. D.W, ed.. Acadenic
Press, New York, (1993); Conputer Analysis of Sequence Data Par t I,
(}lffln A M, and Giffin, HG, eds., Humana Press, New Jersey, (1994);
Sequence Anal yisds siniir, Mol i Guly o] iy hapolpepk fmensingSEQ BAQGENi ¢ Press,
(1987); and SegHERE Ge poiyARadeYSias rddink Miologital icB&K OV, chdibsteandnsBaver eux. J.,

eds., M Stockton Press. . INew, i e ARl ofgafielid Jafomis A wenand Li pton, D.,
SI AM J Appl i ed™ VBt h'mﬂ'i§ igl's% {%@3 ﬁégt%]&%“ Rods cormonl y nérrp‘lwoyed to

determne i deﬁ‘idi"P’yd’éff“’“sar“ﬁi“}’%i‘i”il"c“yarﬁ’é’fween two sequences include, but are not
limited to thoseikeNischdseotidnvarigirdes 1t oropRAglE 0t&e8 ™ Martin J.

Bi shop, ed., AoaAadiidc ofhasen iSafion. i egmme(ssk@@léb)opemmer%rﬁhf YepansH, | and
Lipton, D., SLAM /80 &/P&h\ng“rggwmm cédln%&@l)ms Pocef et @d etaopieet hods t o

determ ne identi | ! p%{\ﬂ(?;ﬁgoa(iv antqas 2 DucHbidE se ucr]%e Jhﬁ'c‘ﬂ]%§ﬂ'orrnﬁat Q@E@ﬁwen the

sequences tedbd C tides I, pol ypepti des are
codified in cdnﬁﬁ'W@ﬁcsﬁP%Wa‘??éha‘ hay “ﬁ‘gﬁiﬂ P"f‘ﬁ%‘”@b%?so rf% 1 aq §)acka ge

(Dever eux. 1d. ,polgiucietkide, va:Nu(bisen@ch@FGslerﬂeéééeff?fhﬁ%“l"%‘ﬂf'f PG }P887 (1984)),
BLASTP, BLASTNﬂalEMﬁcT(aAtu@C biﬂkc;all\a:rﬁeneﬂre rallmucieadide WirhieenaifpgpieraugnE5: 4103
(1990), Bes”'t%m EﬁgélﬂmsﬁbwnmgQ@dumnssgqa@aﬁe,m/&aadxysﬂtsc Raelesge, Version 8 for

Uni Xx. Genetic 18 . I sﬁg,rrh,onséyéo Sci ence
Drive, Madi sor?"“‘\}f%%?fﬁ tﬁ%"pﬁ%‘% ks }/g %m&%p Jﬁﬁfép@ % of Smith and

Vat er man,  Adv ahfdssendagy °At’5‘b¥‘i“’é’d°° "rPé‘ifFHfdi 5’?“"7“4‘@5”5 9" it %0;35%5) Waen usi ng
any of t he 1S € (i @ e gk CpremEbsHuigdy dlgieca preddecyn B EEPOIRIRAGHBPRIET ™ a parti cul ar
sequence i s, f@lynicREkanREH:s c:Q6rdidoetoi Dardetyloiressons. eb-ap etivE: ¥&quence, t he

parameters are, §,€Jm$r9ra DAL thhe e 2 20:n PR SRMALRGE S nirthand hdsypriferetial cul at ed
over the full ng}alt;]OSQSufhasg rgf erence pol ypepti de or pol ynucl eoti de and

that gaps in i dben %of the total Cevd, QHQJ eot| des in
the reference poi Wiﬁ‘él"aé'fi’fsl ?i"e“aﬁf" B o) Y% i tgzuf %&E?cg 14

det er mi ni ng:t hembetesparming » g \otvs petcierrems ot S TG TsH (
ed., John Wiley & Sons, New York (1985).) These allelic variants can vary at enher thc

polynucieotide and/or polypeptide level. Aliemnatively, non- -naruralty oceurring varianis may be

produced by mutagenesis techniques or by direct synthesis.

The term "conservative amino acid substitution” refers to & substitution of a native amino
15 acid residue with a nonnative residue such that there is little or no effect on the polarity or charge
of the amino acid residue at that position. For example, a conservative substitution results from
the replacement of a non-polar residue in a polypeptide with any other non-polar residue.
Another example of a conservative substitution is the replacement of an acidic residue with
another acidic residue. Conservative substitutions are expected to produce ABCI polypeptides
30  having functional and chemnical characteristics simiiar to those of the naturally-occurring ABC]
polypeptide.
The term "ortholog" refers to a polypeptide that corresponds to a polypeptide identified

from a different species. For example, mouse and human ABC] polypeptides are considered

orthologs.
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sequence of the present invention) and a subject sequence, also referred to
as a gl obal sequence 25 alignnent, can be determ ned using the FASTDB
conput er program based on the algorithmof Brutlag et al. (Conp. App.

Bi osci. 6:237-245 (1990)). The term "sequence" includes nucleotide and

am no aci d sequences. In a sequence alignnent the query and subject
sequences are either both nucleotide sequences or both am no acid
sequences. The result of said gl obal sequence alignnent is in percent
identity. Preferred paranmeters used in a FASTDB search of a DNA 30 sequence
to calculate percent identity are: Matrix=Unitary, k-ruple 4, Msmatch
Penalty=l, Joining Penalty--30, Random zation G oup Length=0, and Cutoff
Scor e=|, Gap Penal ty=5. Gap Size Penalty 0.05, and W ndawuSida@ss500 or
query sequence | 8REYH™ n nucl eoti de bases, whichever is shorter. Preferred
parameters enployed to cal cul ate percent |dentity and simlarity of an

am no acid alignnment are: Matrix=PAM 150, k-nple=2, M smatch Penalty 1,

Joi ning -21 WD 00/ 7807 2mPTOUSHSH PET6D Peprertisie0ufefiti 8AT YA 5R & oup
Lengt h=0, CUtOffué&QGﬁg&cmﬁﬁﬁmRﬁnﬁbﬁymawlGap Si ze Penal ty=0.05, and W ndow

Si ze=500 or query seguence L oh el NR @ Ghds LBSE AHERstormabt £ I1RMEr i S
shorter. As an |IIus.?r\’<’ai’f"il o’ﬂmsm eco rrﬁfjc eot‘img “havi ng a nuogneotl de sequence

of at |east 90% Sel'sidgenrins pupitic o S%ﬁu@@qméﬁt%‘ 2 fRrH EH O PHIEO NG | neans
that the nucl eot Q&8s HeRE Ridgiquinte Expebiymisiidectui ide: ingted dertsedl-it o a

sequence cont ai nedt axilspnptlonQ'ansPnoNQnd &Nﬁgﬁﬁgf@tlf‘hgﬂ;m&;@em p0| ynucl eoti de sequence
may include up t§te tations {? F‘g"g 100, nru& rgs%dr%@lﬁauf? t he
total length of SEQ ﬁD‘SNdFre‘P ‘h“"f"h UEsHEYe oy %08t AP nucl eoti de

Conprising a nuGhat ke 030N ofehetekratinclidize, 't ndt Erpitse ‘%’G’%"i"&éﬂ‘f‘]“f‘ira“ﬁo SEQ I D
NO 1, up to 10%T$I égrpe nucl eotides 10 in the sequence contained in SEQ ID

NG | can be deleted, inserted, of substituted wih QLOGEe okLGhEN des.
These changes 'fray oc At HRT IS 8" PISg ?)erlj? th Ir\%s l-P':nuqlca: ecogg’:@ de, and may be

i nterspersed eit Her 5') mde wircieriah ¢fy3‘a*ﬁ%fﬁ’§e’}‘iéﬁé‘le@63t‘f Hé‘§b°d‘r‘°?‘ﬂ of nore
coNnti gUOUS gr OUPS.oibit #é hnscripkika of i MGl genSi i | ar 1y, a pol ypeptide having an

amno acid sequence gf aéhelc%ﬂem%ﬁ{&n Lrﬁeéeérshws ac&r@el@mcmlgfmqﬁﬁnﬁﬁoﬁont ai ned
in SEQ ID NO 2 neans that the anino acid E%égnccer:[ of énhﬁce g }{:Q&Qfg,l de is
identical to a sec‘.fh@?lhpé“E‘tﬁﬁt‘%ﬁ‘ﬁb‘ﬁ‘}lcﬁ“’gﬁ‘é“’l’ﬁr TRXC

pol ypept i de segueneeaimynd pisiiel inderendop W@V%?Fﬁ“r‘ﬂﬁ“dasci“ﬁ%ﬂ’ 'f‘?a*F”’a’f’?PB‘fTé’"’ber each
100 ami no aci ds of thg.dQiada binmgtahoea! ranltthel B rai@rielor islcppatdddier words, to

obtain a p0| ypept 1'1-395 ong]a?fc\)/nl o?%n&c@tio%g} ﬂgxog&lng pd?)%mmﬁgeq%cel R &tm RRfes the
progeny of the parent cell, whether or not the progeny is identical in morphology or in genetic
make-up 1o the original parent, so long as the selected gene is present.

20 ‘The term “operatively linked” is used herein to refer to an arrangement of flanking
sequences wherein the flanking sequences so described are configured or assembled so as ©
perform their usual function. Thus, a flanking sequence cperably linked to 2 coding sequence
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 transcribed 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 syransfected” 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, Virplogv 52:456; Sambrook er al.. Molecular Cloning, A
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identical to SEQID NGO 2, up to 2% of the amno acid residues in the
sequence contained in 20 SEQ ID NO 2 can be deleted, inserted, or
substituted with other am no acid residues. These changes may occur
anywher e t hroughout the polypeptide. and may be interspersed either

i ndi vidual |y anbng residues or in one or nore contiguous groups wthin SEQ
ID NO 2. "A pol ypeptide having biological activity" refers to a

pol ypeptide exhibiting activity simlar, but not necessarily identical, to
an activity of a polypeptide of the present invention (e.g. 25 cholesterol
transport activity), as nmeasured in a particular bio}ggjsaae:assay, wth or
w t hout dosewdépBittelency. In the case where dose dependency does exist, it
need not be identical to that of the polypeptide, but rather substantially
simlar to the dose-dependence in a given activity as conpared to the

pol ypept i de Ofasshi6- PERSENI Spi¢embirerboione. 959% Reiscahdrerdfefél ypept i de wil |
exhibit —oreajer. AGkiul Bgl 0L lBLE 413D, 8hOUNIRSech alidiiccasheand,
preferably, nof“Hbre than about tenfol d_30_|es_s,b1ahctt|ceylgty, and nost
preferably, netd eioweduae g ey REFGHRZTOHBE ST 88  act Ivity relative to the
pol ypeptide of the present invention.). "Polypeptide variant" refers to a
Eol ypepti de5 differing }‘rom t he ABQOQQJFMQ‘?&M de of ]the present inventi onl, I
ut retaining essential properties thereo ner. i@t s are overa
22 \WD 00/ 78972 Pcﬁmsm/"mmsdaéﬁs8§‘&1*U“§?“rﬁﬁicég’?”%?F‘n%’l“ ifone ér@ﬁd"@éraegi ons,

i dentical to tHaBPOloy et iotersermming keigeaSEe shopy EGEQ B NO: %rlélf/"é‘r”é‘bl y, the

pol ypeptide Vgl RhanhBEAlfis, ,Lgosedta% aia&gdmcﬁdaaﬂwiietsyg,wn in.S8Q g ¥hal ester ol
transport activity. Variants_include - 1 bkt ed2410, splice
variants and dFPRRFEGL AR a‘ége_a\'/\ngf mg%ﬁ’ regﬁg}g?{) AEn, ';dehl,se;zi on, and
substituti on vamp @idt gher Ban 22| @pyng geids (Si?d’l*‘%ﬁﬁﬂ’&f“ébf‘iﬁﬁg'e"\’ia’r"f ant™ refers to a
pol ynucl eot i deoghi.ffs€0é-mg1sbsypm dulieon, troiBIN aetiperte sepam BEER INBE EE8ht i nvent i on,
but retaining ﬁe§,8§gpei s RLORKLLES shREEROLsaucT Niecibanty, &b prsent WBG! cont ai n

alterations in the cbdi hg regians, - coding | [,6Gi, OS5, M o@tsls, Thus, for
exanpl e, an ABEEFELHPHULTRE] iNa’éz}i/asaaPI?grr\[?at egglgé *hucl eot i eorse%llgnce t hat

de
differs from tifar a0hosSHG PlaD 5RIOK for R at 114 a0 fopRia ! 0% T8EPYPEPTIGe t hat has
chol est er ol s t I ANSROkkaiHCihd Wdvk YninoAkis Bmbérodte i ive ¢t aia /16 oty htic] eot i de
variant has a 11;281 (t‘?é%)', %ﬁ?ﬁl%qyo?@o%ﬁé PAto: di AfBESed i Rpetdaatvent, 8SEQ | D NO. 3,
0 er- ac

but retains pronote rvity. Especial | el erted.alfqRoh ¥okc! eot i de
vari ants cont aﬂivaﬂﬁg”@H’%F“&{yiaE’m&ﬁ°“‘tﬂﬁé"t“‘b”l‘%‘}d/ﬁur%é‘géll gﬁt *substitutions,

additions, or g} etdrongd subey agdahemiteamhtlyeronehsma ARG FINSE Y™ Y8Eti vi ti es of
the encoded polyREPHiAG sedied @ hsle: prtdin. antBCpradueed gkt ent
substitutions due to the degenerac sfhgegenetic code are preferred.
Mor eover, v’ﬁri‘aﬂfcya‘iwﬁ‘g\’/‘vﬁﬁé 1 ‘-1%51? %?)?L)%D 1-5, i

The present invention also relates to ABC) polypeptides comprising amino

sequences which preferably have at Jeast 98% identity over their entire length to the amine acid

sequence of SEQ ID NO: 2. More preferably, the polypeptide has at least 99% identity over its

entire length 10 the amino acid sequence of SEQ ID NO: 2. Most preferably, the polypeptide has

15 100% identity over its entire length to the amino acid sequence of SEQ 1D NQ: 2. As defined

previously, the term “identity"refers to the degree of sequence relatedness between polypeptide

sequences, which is further defined below.

Such related ABC) polypeptides include substitution, deletion, and insertion variants, as

well as allelic variants, splice variants, fragments, derjvatives, and orthologs. Preferred
30 polypeptides and polypeptides fragments include those polypeptides and fragments that possess
the biological activity of ABC1. ln particular, those polypeptides and fragments that mediate
reverse cholesterol transport are preferved. Also preferred are polypeptides and fragments that
have improved reverse chelesterol transport activity.
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is or 1-2 amno acids are substituted, deleted, or added in any conbi nation
are also preferred. Polynucleotide variants can be produced for a variety
of reasons, e.g., to optim ze codon expression for a particular host (e.g.
changi ng codons in the human nMRNA to those preferred by a bacteria] host
such as E. colt). "Allelic variants" are naturally-occurring variants that
refer to one of several alternate 20 forns of a gene occupying a given

| ocus on a chronosone of an organism (Genes Il, Lewin, B., ed., John
Wley & Sons, New York (1985).) These allelic variants can vary at either
the polvnucl eotide and/or polypeptide level. Alternatively, non-naturally
occurring variants nmay be produced by nutagenesis techni gues or by direct
synthesis. The tewdmor®anservative am no acid substituti of™YRYEES to a
substitution of a native amno 25 acid residue with a nonnative residue
such that there is little or no effect on the polarity or charge of the

am no acid residue at ugsh lonpuﬁh?tlor\ IaIQ nse:rFoql;.'a1'@:?&.‘3'&:9ltoe!\B(ﬁ‘iigﬁ’g‘i’<i’e‘{-"*\’,"?‘{Phsy'lg
substitution results rom e repl acenent of %\ non- puglu%(mgggéu%ge in a

pol ypepti de with &P 6! HRPRERLPBILIe ¥ T8 HHL “ANNES

conservative substnivbutditons a5 empard tqkeBEE epieoeid 8ﬁ"°’&ﬁseafeﬁ"’d’i‘ %E ' §I°cfué“ Wi th
anot her aci di ¢ r egiiehi@embbiiae iheabriamhag fos biiottU tid s0mgrom preutd xp@ ot ek 9t pr oduce
ABC 1 polypeptides 2§Qr RAUNG Abn&ffrbré?%lt | BREarGReHE GokinGRABEGEIRRIEGE | CS

sinilar to those of .t enatu accurrin ngmypagmolgioq addde term
"ort hol og" r ef er SdeﬂeBOné qe t[m %namts rhan Ea eangddp}gcagone esi

corresponds to a ag]m )éﬁnpgl de
identified from a’mwef‘@?@ﬁ'tfpegﬁé&ﬂ“’é'é“ a‘lﬁifrcaﬂé’iyéﬁg‘] s sl BURE ANA T human. ABCL
pol ypepti des are oos ivteriedretiortidirgica fysction 2Bo. WW‘?%?E“WP]"U@;@&?“?LG?GS The
term"vector" i s YSREhed Bmaff Sdionbxhaalypepiit, @ciuting the ealtgxyl pudiueindoraomel, pl asm d,
OI’ vir US) USE(#D t ?e,—'ng Sugaﬁltoggsutg%klncgs df&fal%%m&ﬂﬂﬁ@n aaN03%to. Criml, 268 Eh@- t er m

"expression vector . ector S (St ahlaSind Qla Jbgt,am&isc})rrmtl on
of a host cell ?338&13?‘?{ gf’tﬁﬁ mnlU(J:IBeaJ che{ Balggehu(eln%lé) :

/ or
control the expr e§%‘|"b'|"?“56ff“a“"%§°é'r°?“éﬂ”a'5"° Wé’f"é‘f"ﬁ‘?‘&a@&ﬂ%mﬁmslk’éf'c%fflélggl sequences.
Expressi on i ncl udessns bologisal proticy] inaddition the bstimstopElsants ¥itgpfpaseygd amine
transcription, transledhdsQmere dEabdNAd SgidubsEiayrg may rot te pricpdohby t‘aw@“&F@&é‘?ﬁ As
used herein, the t&RMind a£;@;4§&eghmdgqaﬁinmmgwpat ory region" or "expression

modul at i ng pOI‘t ion” rSegcab Vanantso 03)97 Q&&Lbéﬂ%&%ng &ﬂ%dm&eﬂﬂlﬂuebUt not
limted to, pronoters, enhancers, FI ressors. ABCI
For example, suitable ABCI variants can bc etermined by identifying regions of the

molecule that may be changed without destroying biclogical activity. Also, as realized in the art,
even regions that may be important for biological activity or for structure may be subject to
20 comservative amino acid substitutions without destroying the biological activity or without
adversely affecting the polypeptide structure. Amino acid residues that can be changed without
destroying biological activity can be determined by identifying regions of the ABC! polypeptide
that are not important for activity (Bowie et al,, Science, 247: 1306-1310 (1990)). For example,
ABCI polypeptides from various species can be compared to determine the amine acid residucs
25 and regions of ABC! molecules that are conserved across species. The conserved amino acid
residues are likely important for biclogical function and/or structure. In contrast, changes in
regions of the ABCI molecule that are not conserved across species and are thus tolerated by
natural selection would be less 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 vanants. Even in relatively conserved regions, chemically similar
amino acids may be substituted for the narurally occurring residues while retaining activity.
ln addition, suitable ABC! variants can be identified using structure-function studies to
determine residues in other members of the ATP-binding cassette protein farnily, such as ABCR
and ABC-C, that are important for activity or structure. Such studies altow the prediction of
-26 -



10 As used herein, the term"pronoter"” refers to an untranscribed sequence
| ocated upstream (i.e., 5) to the start codon of a structural gene
(generally within about 100 to 1000 bp) that controls the transcription of
the structural gene. As used herein the term "enhancers"” refers to
cis-acting elenments of DNA, usually about 10-300 bp in length, that act on
the pronoter to increase transcription. Enhancers are relatively t5
orientation and position independent. They have been found 5 and 3' to the
transcription unit. "Host cell” is a cell that has been transfornmed or
transfected, or is capable of transformation or transfectign.hy an
exogenous poI ywoaed®ot | de sequence. The term i ncl udes t'he progeny of the
parent cell, whether or not the progeny is identical in norphology or in
genetic make-up to the original parent, so long as the selected gene is
present. 20 Th%nﬂo%t%m@&@fr@stdhéd&hy;%hd:lmﬂleﬁdf'thai Smyedio hgnatifretdeytefds t o an
arrangenent of bl S ANENOE 8, ues. S%mgtcnﬁncplm@e%lﬁagex%qmms S0
described are &BHF gure assenb ?1 so as to rformth ej I.us sual
function. Thus StnamTﬁMﬁl@P W@‘%@é}%ﬁE%b‘BdﬁéFﬁﬁFVrﬂ‘?“ﬁM“T"omé{mEC’ ding sequence
may be capabl e pip@ffe@edy 1G4 i Reiors @pdeiacatithomgieotide bindneridpteicbnsaid/ or

translation of tmhﬁe 9a99;1'ts &ludesﬁp& rrIBFéepolyE Blfdcs%%?ﬂxeﬁscal@ sxmﬂhﬂﬁv sSiequence is
oper ably |i nked" ¥ a pronoter when Le of directing

transcription G‘Fb“!“h‘a’ts fes b wigg @%ﬁ’ﬁ‘éﬁ&‘é’“‘“‘%‘:ﬁre{i’ﬁ‘ﬁ‘ e Agéd’ 8%938 need not be
conti guous with theuictdhBg Beguende be gmi @ngﬂfase“?“tc c‘fgmffﬂgl‘ﬁ’f‘f%““‘if&?r rectly.
Thus, for examln%duce drr[“oqaa/@nmq@gl sblz@ih{@ﬂ&’nﬁ:ﬁ eder Wedemtify ragtmCHitiddel Sequences can

be present between a pronoter seguence cadl i geance and the
pr onot er sequen‘%ﬁ’@“&'éfﬁp“ P I%@“&%ﬁ??ﬁgpgﬁnﬁ &Jél?éo bly ’?g“ mtg? t he codi ng

sequence. SOmThemaBelpsmofilqﬂanw’e'ewwﬂ“ei‘%c‘ﬁé‘éﬁﬂa"t%“’r%‘f"é‘ﬁ 20" Che®Upt ake of
foreign or exog@ﬁ@ymmﬁmymn v@ighd can Bdntle 1@sted & bioldpasl apyuitysing fansf ect ed” when
the exogenous heaasnrQ%‘éﬂhe'C%J;&Qléﬁ]%daséaﬁ%bs%ecthaan ks nivebpaear A nunber

of transfection Xf’mepl ues are wel ik A ndkscl osed
herein. See, e i a@’éﬁd&ﬁ’?"&?’m‘ﬁi‘ma’ "i"@‘i’é Y & cf"’licmm]gg&x 34 qy‘%{anbr ook et al.

Mol ecul ar Cl oni augsiderdd 2 suidatfle YNBX 0@12718972 PCT/ USOO/ 16765 Labor at ory Manual

(Col d SpringHar bor xJsbQr Adualsii@ SienibO8 isbleDarisinsadhovaliy hBasichdethnods in

Mol ecul ar Bi ol Ogrygkﬁle&%\c{re% Wou{]dgtgl@)s am:ﬁt:ry:td %esﬁlllat @ethke])ltgge]ppmﬁﬁﬂel &3in3 97. Such
e

t echni ques can i ntroduce. on K QOERAUS TNy DI et i es
into suitable hegglfoaggmﬂgmg'“}f\g@f““&g 20 p IIBBE'Sllﬁ Fgt)gr eg L& | nvention rel ates

“H'E ﬁ es 1 he prov em) arm
to novel human AR® hatge et e (FRhip e Eh B Rent"s P

residues require nonpolar side chains, whereas fewer features of surface or exterior side chains

20  are generally conserved. Moreover, it is known that tolerated conservative amine acid
substitutions invoive replacement of the aliphatic or hydrophobic amino acids Ala, Val, Leu and
Tle, replacement of the hydroxy! residues Ser and Thr, replacement of the acidic residues Asp and
Glu, replacement of the amide residues Asn and Gln, repiacement of the basic residues Lys, Arg,
and His, replacement of the aromatic residues Phe, Ty, and Trp, and replacement of the small-

25 sized amino acids Ala, Ser, Thr, Met, and Gly.

The ABC! variants can be naturally-occurring or artificially constructed. Examples of
paturally-occurring vaniants are allelic variants and splice variants. Allelic variants refer 10 ane
of several ajtemate forms of 2 gene occupying a given locus on a chromosome of an organism or
population of organisms (Lewin, B., ed., Genes /I, John Wiley & Sons, New York (1985)).

30 Allelic variants can vary at either the polynucleotide and/or polypeptide level. Splice variants
refer to 2 nucleic acid molecule, usually RNA, which is generated by aliernative processing of
intron sequences in an RNA transcript, and the corresponding polypeptide. Alternatively, the

ABC] variants can be artificially constucted. For example, ABC] variants can be constructed
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the ABClI pol ypeptide conprises the am no acid sequence shown in SEQ I D NO
2. In contrast to the human ABClI protein reported by others, the ABC

pol ypeptide shown in SEQ ID NO 2 has an additional 60 am no acids at the
am no term nus, revealing an ABC! protein of 2261 to am no acids rather
than 2201 am no acids (see Langmann et al. in Biochem Biophvs. Res.

Comm, 257, 29-33 (1999)). In addition, the ABC] pol ypeptide shown in SEQ
IDNO 2 differs fromother reported sequences at several am no acid

resi dues. Specifically, the present ABC | polypeptide shown in SEQ I D NO
2 has a K for Rat residue 159, 1 for Vat 765, Mfor 1 at 823, 1 for T at
1495, L for P at 1588, K for Rat 1914, and L for P at 2108. To renain
consistent with |. sor;%%?l i shed notation, the above am no ecingoanenebers are
those of Lawn et "&2¥ 3. din. Invest., 104: R25-31 (1999), rather than
those of SEQID NO 2. As discussed in further detail below, the sequence
difference likely arises fromthe fact that the fi rlsLBéQCI.m(S:% was cl oned
from mouse usi ngsipe FCRMYaS elditdirciet BYIFTSYT AR E §TBRYqlent 1y reported human
ABCI cDNA sequenGRsariion hepsregintibedclfiv oifmblalesamepdiogreié vaofns Wich i8S e pr ot ei n.
The ABC | protei g;hf;% %&ﬁﬁ%&&i&&kﬁd 250 DLiRGHE BR A WRle@his s@for®dBEGD as
determ ned by SDS- . The present invention also relates to ABCl

pol ypept i des conpt9:di ng anmino acid sequences which preferably have at

| east 98% i dentsity ovelypdphieifagmenstréferen pblemspyidts whish eoperisyle hep Bed¥de®8equence of
SEQ ID NG 2. Nbrﬁ@mrgrag% gsmlz%mt:h&t tpalygpem Nde. hﬂﬁnﬁ?ol}p&&'&iﬁ 9% dentity
over its entire |engt o the am no. acid. Lk DhNO. 2. Most
preferably, the p‘B‘flVB@bsf%‘ﬁ'c lsathsa‘pﬁgesita%dom%ﬁi%%ib{tgefgﬁvcg'rIH?FLS entire length to
the amino acid sefpsoemsahapfedBEG esprhRleyerobransaer b9 e ed FrEeP8IasTS, the term
‘identity"refers tfshhgids g peered oeqaanes adkatednessairetildieyddPYpept i de
sequences, whigh Is further defineeReh oMo HERinis@hddt SnoABhins, BhgapEpt | des
i ncl ude substi t'ut |.5n,, del etion, and insertion.variants as. Wl lags allelic
variants, splice bvelpsiarfpstionfsmagFipift E","Aggr‘i"’\?'ﬁ & 5N or t hol 0gs. Preferred
30 pol ypepti des amebugrohspeystilicessr i rizgpmeate siyinedr 6 & FHGYR “?5‘8'[“%%‘6{’% des and
fragments that pogseSswnhdddsdi ol ogi cal activity of ABC]. In particular,

those polypeptides anghfirfva BN 3104 18kBATHALRERC 4 BURL SR cnGaHa Laicer Ol
transport are preferred.

| So preterred are pol ypeptides and fragpents that
have i nproved rl-‘eve?l@eP"éﬁma‘é’g‘E'é’rEBF‘“':P‘F*éﬁ?é?j’édr‘l"egt:‘?%l@?’{%y?"°-°§"§3\’7\%°%6/ 78972

PCT/ US00/ 16765 Sulb&ivitivtitric @rdified @lagtingrhat indirantfmemyrdirosruried®ts refer to ABC
| polypeptides CORPLiSiiR0imdatyPir Realich oBRIMMIIR Sustiaitt helybaiide. Deeaticns nor e

amno acid s eque n?neay ?ugkl%rsig'lclzi&dléj;[m y?e@t?d’m !gnenlechty Ithg Qé?dtion of one or more chemical groups which

are naturally artached o the ABC1 polypeptides. in addition, the ABC! polypeptide comprising
20 the amino acid sequence of SEQ ID NO: 2, as well as the above-described ABC| variants and
fragments, may be fused to a homologous polypeptide to form a2 homodimer or 10 2 heterologous
polypeptide to form a heterodimer.
Another aspect of the present invention relates to mutant ABCI polypeptides and
fragments thereof, corresponding to polypeptides isolated from Tangier patients. In one
25 preferred embodiment, the ABC! 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 IDNO: 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. Invest., 104: 125-31 (1999), corresponding to position 597 of SEQID
30 NO: 8). The location of this residue is within the amino-terminal hydrophilic domain, near the
first predicted transmembrane domain. The substitution alters the charge of the amino acid in
this region of the protein, resulting in an ABC1 protein that has significantly decreased

cholesterol efflux activity, as shown in Figure 1.
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and/ or additions as conpared to the ABC | am no acid sequence set forth in
SEQID NGO 2. In preferred enbodinents, the variants have fromabout | to
5, or fromabout I to 10, or fromabout 51 to 20, or fromabout 1 to 40,
or fromabout | to 65 am no acid substitutions, additions, and/or

del etions. For exanple, the variants can have an addition of one or nore
am no acid residues anywhere in the polypeptide as well as at the carboxyl
termi nus and/or at the amno termnus, as long as the variant retains

bi ol ogi cal function. Also, for exanple, one or nore am no acids can be

del eted from an%/ regi on of the pol ypeptide, includi ngrh@ncer boxyl term nus
and/ or am no™0"¥#& m nus, wi thout substantial |oss of biological function
(Ron et al., J. BioL Chem, 268: 2984- 2988 (1993); Dobeli et al., J.

Bi ot echnol ogy, 7: 199-216 (1988)). The ami no acid substi%(#JItDiN%)(s) can be
conservative, norsoohssrivat imbadimay bepyEncHDPHEETSHOTHEF 86T .- as | ong as t he
ABg: | vari anE,O) R LRl Soredhhadld Ddoggsip@alsolmtﬁomiatrgngierlpmicaréld:dmﬁiﬂé)g, theWh )
substitution(s) can be w.th non:c ieg! e BFfoth if ) 100@S, ere the
substi tuted r%@?’tﬂ%@%}g%‘%’/&%‘%mﬁﬁfﬂﬁg?sﬁgy@%@ggggﬁﬁ §)et he t;’ﬁjeti c code, and 15
with am no aciodssimelsitctiregidtyassenegpea S ST aﬁi’%‘ﬁiﬂ."’%‘%l"f“ abl e variants of
ABC | pol ypeptihdes: aadidhertht ekdid etk 4 skrvfLane ks kpowt®Pechni ques.  For
exanpl e, suitable ABC | .varj - e Laethermi ty, visdeatriiby i ng regi ons
of the ABC | °°rrff)5F°é‘c(l:"ﬂﬁt%poflﬁogtéé?%gg&l;g%ghlgﬁré'ed w t pﬂ%ﬁﬁ]d%g £ QykDg bi ol ogi cal
activity. Al sd&eﬂﬁzsChP’é%ﬂfih%@EP"iaﬁyrfsf?ée“é\”'f? nogyBR® PEGFons T hat may be inportant
for bi ol 0gi cakpeGhdsH Ty ek eras sBCUCtotsmealspkey i califieaetsd (85 conservati ve
am no acid supégxiaglg]r“j QRS wM.FRQuE destroying the biological activity or

wi t hout adversely affecting the pol ypeptide structure. Amino acid residues
that can bé& changed without destroying biological activity can be

determi ned by identifying regi ondBGfPolyps'eni8e | pol ypeptide that are not

i mportant for act isvdieyhspeddie@re@it ingdntion Bk @NCleied W clesi OB £8949 ¢ 1990) ) . For

exanpl e, ABCI nogﬂqut_p%%%ggé VIV do 0 e PRECHRSIoCAsIdReoceapR ed t O
Ci

determ ne the am no _residues a eql. o I ARG:aks Mol ecul es t hat
are conserved #04E8LmesRidrERodirgis ﬁ’igﬂg‘gg%ée]cfgfé’?fﬂﬁ%géci d . resi dsléfns are likely

i nportant fior BiwhioghedatenfhsBts Pod-aPRIYESH PR Ceidfs e Pie REAYE 5 , changes in
regions of the ARGl Hl@Esi-bitalBca ke phglucietRsenviat: raerdiss” ¥éci es and are
thus tolerated b n?MlaJs wé]ea.ls %chgaid%“lﬂgemcll 6:Signs| inl%@*e%mt o adver sel y

an

; ; ETICES O ) L
af fect bi ol ogi EAact tvi ty d/ or struc ure. . A‘\%:"?g%(ﬁl"a%e%m“é&ﬁl

pol ypept i des  winvestionder rravigf solaef@plarFishEs P €GBSt tuti"ons 1 n the
non- conserved 30nkegiofigpate. | i kely suitable variants. Even in relatively
conserved rggi ons,;, GREHEAL Yl idfated PINNGoiE totgriserRyudsetids ubst i tut ed for

the naturally occurring residyes whil ecHoahaioN. MepoAGHy, Micdnpasl winaddi ti on,
sui tabl e ABC | *¥&Ff ?f?fj‘ggd(;:e{’n]y%gg? °8)§$Pt l|L§s| gg usin ?@t} uct ure-fungtj on studies

to determ ne reblshedsreunck ¢f Lanerer o At Yl 2PRE™ bi ndi ng cassette protein
a1y, SUCH afcsbBCn aNEABGHD) ctfiamamen i Apdrben B FECETY Ly or
structure. Such 5259%5‘96) (@erbﬁWA@cQﬁonmo.eﬂ o B 16Q ke Grsently claimed nucleotide
75  sequence contains 50 exons and codes for a protein of 226} amino acids (see Figure 4). The
corresponding nucleotide sequence of the present invention contains & coding sequence that

includes an additional 180 nucleotides at the 5' end corresponding 1o the following 60 amino-

terminal amino acids:
MACWPQLRLLLM(NLTFR_RRQTCQLLLEVAWPLF]FL]LISVRLSYPPYEQH ECHFPNKA

30 . Given that there js an in-frame stop codon 6 to 9 nucleotides upstream from this location, the

newly predicted start siie is the first methionine codon that could produce a continuous apen

reading frame. Alignment of this new ABCI ¢DNA sequence with related ABC transponier

sequences ABCR and ABC-C (also known as ABC3) which also contain open reading frames for
.20 -



-26 WO 00/18972 PCT/ USO0/ 16765 i nportant am no acid residues in an ABC
variant that correspond to am no acid residues that are inportant for
activity or structure in other ATP-binding cassette proteins. For exanple,
based on structure-function studies of other ATP-binding cassette
proteins, inportant amno acid residues in ABCl are likely found in

regi ons associated with nucl eotide binding and sterol transport. 5 Suitable
variants include, for exanple, polypeptides having chemcally simlar amno
acid substitutions for such predicted inportant am no acid residues of the
ABCl polypeptide. Suitable ABCI variants can al so be determ ned using
genetic engi neering techniques to introduce am no acid changes at specific
positions in order to identify regions critical for pol yReptdseessf uncti on.
Amino aci d changé¥® ¥8#"*be nade using, for exanple. site-directed tO

mut agenesi s or al ani ne-scanni ng nmut agenesi s (Cunni ngham et al ., Science,
244: 1081-1085 (1989)). The resultant ABCI variants can then be tested for
bi ol ogi cal acti vi thyswusditogy affi@rcidsandaned ahizh deryee Srimilaty. FREingliBtest erol ef f | ux
assays described Rerelfs ekl béd@ with RikdctsGathad fo theainfi@rmai d 1 esi due

substitution that results in destroyed cholesterol .efflux actividywould
not be consider e&““&s‘@ﬁ?qt‘eﬁﬁlpgwﬁ\ﬁar%'}ii’ f‘g%t' I ﬁésyﬁfgﬁfht |I olnrglﬁbl?rle%{iéﬁoés %t or

i denti fying suit alk eumasBeineseraiced karotrpuptishet eussABCL SR EHETERGEE™ © one
skilled in the art; wolhe 5ealbZ@oantamaticksicdangesss) Madh cara@s dnickal y to be
perm ssive at certain amno_acid positions. 0. 4REsRALRESLR {BoWksmeet al .,
supra (1990)). For*&¥sHd] ‘é&ef’?ensyc’é‘f&é’rﬁgfhﬁ%@e Khown t hat ;Rf most buried or
interior (wthin tHoeeverafthq "aropelegtide ifchemosse sratepsss 'Gpet Bf AU W8 aci d

resi dues require RQGRQL ke SitclGonedgian asideniai 1ol of thayersutfsatit kel $adfe fdlur f ace or

exterior side chains, 20 ane 98RGLAklY 228 ORsRI:MEkneN 8BY Biao skils. s _known t hat
tol erated conservatTve amno acid substi tbjft(sl Qns . avelve fenl aggment of the
al | an '

al i phatic or hy®r GFHESY cesNFbs TaEPEL A R “PEARGT T e, Tepl acement of

t he hydroxyl resi gestiBdull camakadigrfzme Epiraeéhent of the acidic residues Asp
and Qu, replacenment 1pfohdigeraii GodiRai, BtesuAsnyrandidckampread fdclewent of the
basi c residues Lys, _Ar and Hi s, S SR - Dlindsngd BLQRtd 6refeSd dues

Phe, Tyr, and Trp, Ag@cf%}q’é‘ﬁ cgg%%ﬁ%ﬂ aop§ p%ﬁgggﬁg%nl C?jr%s Y l%qé??n‘lihpg g1 ds Al a,
Ser, Thr, Met, and hepyymucipride muerseshympcltos ssggire H8VHAL udr al'l'y-occurring or
artificially comsthuehsBC! -BXassicas sofm in §BR U | yenintan Peep irefing rreht’™d™ ar e
allelic variants aqgleéﬁisipﬁgi‘%aﬁ'iumﬁsﬁted A&'ll)l‘@l Thére ¥ @ EthrBidoB atp@fiier 291 @done  of

several alt -er nate chI' I’TIIS Oifionq{)ﬁ.ejﬁ'\% rgs%r(l:l%}ﬂ &gq ashcanYneé% |1r9ﬁé|51 dfHers ﬂonCthJ Q!’TDSOFTE
of an organi smor “P8PUFALT6n of Organi sns (Lew n, B., ed. . Genes ii, John
Wley & Sons, New ‘ﬁgh‘li#bed(ﬁggggsly}jg (GenBank Accession No. AJO12376) in several respects. First, the

present ABC1 cDNA includes an additional 350 nuclectides at the 5" end and an additional 3136

20 aucleotides at the 3' end (not including the poly{A} tail). The present ABC| 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 followirg nucleotide and amino acid numbers are
those of Lawn et al., J. Clin. fnvest., 104: R25-31 (1959) and GenBank Accession No.

25 AJO12376. rather than those of SEQ ID NO: 1. The nucleotide and amino acid changes are as
follows: (1} A for G at nucieotide 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 Gat2413 (1 for V
at amino acid 765); (6} G for A at 2589 (M for | at amino acid 823): (N T for C at 4604 (1 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

30 for R at amino acid 1814); and (10) T for C at 6443 (L for P at amino acid 2108). Five of the
atnino acid changes are conservative amino acid changes and may represent polymorphisms or
seguence errors. ln two instances, the present sequence predicts important amino acid
differences from the GenBank sequence. The differences result in a leucine rather than a proline
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30 Allelic variants can vary at either the pol ynucl eotide and/or

pol ypeptide level. Splice variants refer to a nucleic acid nolecule,

usual ly RNA. which is generated by alternative processing of intron
sequences in an RNA transcript, and the correspondi ng pol ypepti de.
Alternatively, the ABC variants can be artificially constructed. For
exanpl e, ABClI variants can be constructed -27 WO 00178972 PCT/ US00/ 16765
usi ng the techni que of site-directed nmutagenesis. Al so, for exanple, ABC
variants can be prepared fromthe correspondi ng nucleic acid nol ecul es
encodi ng said variants, which have a DNA sequence t}t@;‘m%%dses as descri bed
fromthe vaY:IO%"W?@DNAsequence as set forth in SEQID NO 1.

Pol ypepti de fragnments refer to pol ypepti des which conprise | ess than the
full length amno acid sequence of ABCI set forth in SEQ ID NO 2.
Preferred pol yaem&ins@smfmrragnmmss Imdedbiudeot hogiensfieayfiamtycriat possess the
bi ol ogi cal aCtl \ﬂm% in Ok ABGdee TH 8m era];allﬁédla%dl 24 hOS8y chfecagmaks that nedi ate
reverse choles erol transport or have inproved reverse chol esterol

transport act PEF LR e Bfef erred. ABC | fragnents can have one or nore

ani no aci ds del etmelpréstnoimetion drycae i/ ofyrtdretidrsPyppEmPeeI*i ncl udi ng the
carboxyl termpus, e?@a‘#{;rg&abﬂ%\ﬂg 1&3%@%8&%0&5:1141&51@1&@}; wlieol ogi cal function is

mai nt ai ned. The ABCI aghent s . BaLUE @l Yy, such
through alter H%{Ef“i‘"i}e@“‘g‘ﬁ‘l"}‘%ﬁp’ﬁg%ﬁ) VR mpms b?yétﬂsée%ggug%?w ty or can be

artificially eongtwiuctet enictrgh ‘O\A)EIPP‘W%WTCWP%&E DK 1 HEEATS on al so
relates to ABQre}craﬁpkh)épc%ﬂiidedﬂeE&Etllaabsmeﬁurym:tshmreerf\mmthe ABC 1 15

pol ypepti des, variants, or 1S Mo @S E18HJ NSy GL I Ras 150RAt  have been
chenical Iy nodf¥ied; 'f'?1é° cfes?rc'|8\g/1:<21ﬁt@(|51vegl sg?refg?rlo)’t iQ%ENén’ %J:m}: r that is

di fferent for ordepatayeas mire Sesdup 15 YR ©mEEPS in type or
| ocati on of t hecmpdecibi@ss iatuticschgstion deidibre and oo prinders "’E‘ie“f i“"{fatl ves nmay
further incl Udz%a%'s;}{.&ez%htﬂ%gmfeﬂ! BB G2y, atdRBhoth@d, Slteted Anedf m@n@cl@rdenDr € chemi cal

groups which ar at.t ached, Lo LN8 ARG biyROVRERG RS | N
addi tion, the A‘ﬁ%eisu%mf“mk dé{? dnsmé%r%df% g?zng 50t he am na FlCl d sfaquence of

SEQ | D NO 2, ralgnupledtifes i °'t°PF€ AQBbW@Pﬂé@Wfsﬁﬁﬁbﬂﬁéfal YTAWLE and fragnents,
may be fused tdoaehnmmkegons pol ypeptide to forma honodimer or to a

het erol ogous pol ypent Q‘?‘eni&nﬁ&fnﬁhﬁhﬁﬁhﬁ&&@hm&meo&ﬂﬁﬁd@&abexﬂsp@m'g of the

present invention reI ate mit ant YRE AeRia A0 hagment s
t hereof , corr eSPEHHT ﬁac‘tz’aﬁémc“’]b‘fmﬁ 65 |b‘§‘g )| at ed‘B{y‘l‘uom anﬁlmer patients. In

one 25 pref erredcesirod: wetides %%émAB@iEQ;%P?'deﬁ THELHRPITYEs SEQ ID NO 8.
The pr ot €i N Wa&ntains an ABC] open reading frame of 6783 nucleotides and encodes a polypeptide of 2261

20 amino acids, as described above.

In yet another preferred embodiment, the isolated polynucleotide comprises a nucleotide
sequence that encodes an ABCI variant polypeptide. In particular, the isolated polynucieotide
comprises a nucleotide sequence that encodes a polypeptide comprising an amino acid sequence
which is at least 98% identical to the amino acid sequence of SEQ ID NO: 2. Also preferred is

25 apjsolated polynucleotide comprising a nucleotide sequence that encodes a polypeptide
comprising an amino acid sequence which is at least 99% identical 10 the amino acid sequence of
SEQID NO: 2. Accordingly, the invention includes those polynucleotides that encode the
above-described ABC) polypeptides, including the described substitution, deletion, and insertion
variants, as well as ABC]1 allelic variants, splice variants, fragments, derivatives, fusion

30 polypeptides, and orthologs. Preferred polynucleotides are those polynucleotides that encode
polypeptides that possess the biological activiry of ABC1. In panticular, those polynucleotides

that encede polypepiides that mediate reverse cholesterol transport are preferred. Also preferred
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isolated froma Tangier patient (TD I) and sequenced as decri i
Exanples | and 5. The amino acid sequence se'? forth in SE((:) II lIZ))eﬂIOI. n8 IS
simlar to the wild-type sequence with the exception of a glutamne to
arginine residue substitution at position 537 (the residue nunber is that
of Lawn et al., J. din. Invest., 104: r25-3 1 (1999), corresponding to
position 597 of SEQ ID 30 NO 8). The location of this residue is within
the am no-term nal hydrophilic domain, near the first predicted
transmenbrane domain. The substitution alters the charge of the amno acid
in this region of the protein, resulting in an ABCI protein that has
significantly decreased cholesterol efflux activity, as shown in Figure 1
28 WD 00! 78972 PCT/ USOOL116765 i n anot her preferred enboditmabasdshe mut ant '
ABCI  pol ypept i d&V8FPPi ses SEQ ID NO. 10. The protein corresponds to a
pol ypeptide isolated froma Tangier patient (TD2) and sequenced as
decribed in Exanples | and 5. The am no acid sequence set forth in SEQ ID
NO. 10 i's si il & polybuctedieswial atiocedy pavpetiéps bribere WPPMCIHE“SXEBPL I BIPBf  an
ﬂ\glt moPeLtO trypgclg,gg_an 5 substitution at residue 527 (the residue nunber is
R o L Y bBh S s T RS BRI AORESI LaBRRT ol SEQ |D
) . . o1 e, this substitution altesth% char ge of
the am no acid ressalyeypmideiien Savpireaeny i AL FyHTEpiTe: B ‘H[B’Pr‘ﬁe?{‘ of the

ABC] protein. Jhe,r8sukbaptpifast ssniioABG, wpaebigicnidals soaddsmgitgnilPi Bént | y

decreased chol est er ol fflux actiwl j i
. ; i v ! i i 1
Pol ynucl eot i des Aﬁ%?“ﬁ%efigbé)sepgncafighéipr?\tﬂhnréy%np ‘Zd?é‘ﬁ‘tm ﬁ%ﬁffgﬂdd?afa?g&ﬁbéB%ol at ed

pol ynucl eot i des tiveltoigeseapetes seifps migl & NABCTE "SSP pERTI des  and i

t hler eof . The presents chititett udbpepreding Gas,2s Feies Em%#@%ﬂg Seﬂ%?fgsg?@:\c/!’g"r"l ants

;132 Zgﬁﬂa?gf :]detshegcdpr%}ﬁg,ge;Jg@sj};‘;ly[,e-indegfgpdi MBRGclds, p@laiyiiag plhéng @per pol ynucl eot i des
t ai ni J 0 © ul ti -nl entchoti P[\kos\iotront atlr du-ltEMQneA é%qmsnrﬂi%é{%%r%@ﬁ' des

contai ning the _enf“ib?‘@‘iéﬁ@"tﬁ ot the" codi ng sequence of w | d-type ABC 1

and pol ynuci eot i de:s‘_ngzhmtxraticmgwguwbﬁﬁ‘e6‘61"1‘1@99%‘ and 3' sequences of ABCl "as

wlel | as pol ynucl eot i dgsoddr pefrted tnrddiMBGllatnar pembdeotidFithat res Byt #¥fent i on

al so provides 'Sohﬁlﬁpgpgde?%%ég%lu%%m&%s;ﬁehjapp_eﬁ:a@adm MLNGNG, wABGhlypeptide

pol ypepti des, suc ~of Tangier patients. 20 |
enbodi ment, the i MOB‘E%%P"HGP%ETH‘I“%%“%S acs?)grﬁ(’)c?1 Pegé?vcéglnyﬁtc @{ggﬁ,ﬁg%af géaﬁgnce
i D NO:;

encodi ng the psl ypeptinee teonprisideerBie haouagerde 29 pgFoPIRATTY Y 1 cont r ast

to the The nucleotide sequence set forth in SEQ ID NO: 9 contains the full open reading frame, as well
as §' and 3' flanking sequences. The open réading frame encodes a polypeptide of 2261 amino
acids, containing, among other substitutions, a polynucieotide substitution that results in an Arg
to Tryp substitution at residue 527 {using the numbering of Lawn et al., supra (1 999)).

20 Another aspect of the present invention relates 1o isolated polynucleotides that comprise
the non-coding 5' flanking and 3' flanking regions of ABCI. In one embodiment, the isolated
polynucleotide comprises the non-coding 5' flanking region of ABCL. Preferably, the &'
flanking region contains, but is not limited to, the ABC1 promoter region. Thus, in a preferred
embodiment, the polynucleotide comprises the sequence shown in SEQ 1D NO: 3. As

25 demonstrated by heterclogous reporier assays, discussed in Example 15, the polynucleotide set
forth in SEQ 1D NO: 3 contains the transeriptional regulatory region of the ABCI1 gene. As
shown in Figure 13, the polynucieotide set forth in SEQ ID NO: 3 is a 1643 b.p. non-coding
sequence that contains several transcription regulatory elements, including 2 TATA box at
positions 1522, 1435, and 1383, as well as transcription factor binding sites, inciuding 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 reporter assays
described in Example 17 revealed that several discrete portions of SEQ ID NO: 3 retained
promoter activity. Accordingly, in another preferred embodiment, the polynucleotide comprises
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publ i shed sequence of Langmann et al. which codes for a proteir, of 2201
am no acids based on a predicted start nethionine found in exon 3
(Langmann et al., Biochem Biophvs. Res. Comm, 257: 29-33 (1999) (GenBank
Accession No. AJ012376), the presently clained nucl eotide 25 sequence
contains 50 exons and codes for a protein of 2261 am no acids (see Figure
4). The correspondi ng nucl eoti de sequence of the present invention
contains a coding sequence that includes an additional 180 nucl eotides at
the 5° end corresponding to the followi ng 60 am no- term nal am no aci ds:
IVACV\PQ.RLLLV\&Q%;I;@%BRQTCQ_LLEVAV\PLFI FLI LI SVRLSYPPYEQt1aGHEPMKA 30 . G ven
that there is an in-franme stop codon 6 to 9 nucl eotides upstreamfromthis
| ocation, the newy predicted start site is the first nethionine codon
that could produce a continuous open reading fr [{sl of this new
ABC | cDNA sefifdides 'ifizh (%5t EEI"‘,% "??’éﬁﬁﬁﬁ’dg 4@?‘%@?‘% eﬁgg@%m and ABC-C
(al so known asspdBG3yefanki exhodalesioharolmtvaibaridespamise maldiidy | 19¢-a1ee SE@r - 29 WO

80/ 78972 . PCT/ | ._3{@1?c§§eq5elh@_ha§9ee§‘%€ltr1:$ ﬁwsﬁa%ﬁger@&iﬁ@zﬁ Exaglilciat es a hi gh
egree of simTlarity, inplying that the honologous . r orter

prot ei ns begi FPWTW‘%%?‘J{W@%%‘@?%“@‘E ‘E‘t"@‘d”uf%c’“f C%m%‘rsﬁg 'r’luc"il%'%t gtrsqrr%gplé?ﬂ%gxt ensi on
sequence propcE@tb K@, whishrasho®BCtezuldtetthe ABCE [ogstigriorahraporesteERIE Y e publ i shed
start site of thg.buiRR, ABRCIWAS: D ERfi%d @okidotide Baqiche puipitished nmouse ABCI
cDNA sequence (Lucjani et 5 al., .Cenon : . 1994en menBank
Accessi on no. :“SW%')W%H?“&’HO lcl%eodﬁf]%}f]‘;r%sscf"éeﬁ&é%‘(%&%‘ﬁgﬁ%l%%e%t&i de "n" in the

ext ensi on r egineroing edauends his ABREPTIRSW AT e YRt HEPRTShIe i s not in-frame.
However, if th@yiubitoidich@iet i teedit sish@cempug@idgequéngaeinsoidgasred, the nouse

and human OseqycetuQch%l?de?Jq ct:c}ggom%%sﬁng%ie&ﬂesrlﬁ%iz.qtaﬂoa@@, lighentd, oad-1s4d, 60 | 1 ght of
these results, it is . |ikel h

that the full |ength_ hu protein
cont ai ns 2261 'aifi'AG ASFHE N%/)éﬁ’ ngfc’"t“ﬁﬁ‘r’]c{e?ff)ffquérhc‘f %BA%égi ?@feégﬂtyd previ ously
suggest ed by LanghmmmheesmbaiimenahrdsolattpelyaicieotigessPrRiistigF § PHAHEHESRh et al. do
not present thef tdvirel ORBRsRAWEMEhald badiRienificd b mayAdEhentalteray signot her
preferred enbodi nent, the i , il flS. CQMEHSes the full-lenth
ABC | CDNA in°gf"gy§?°ﬁyg“’“§?‘gf”éggé'q’té’%g’él?? %"%ﬁf’?%}‘:@@iﬁ Ft?io%’c%ngr%% hg 5 and 3
sequences. Pr e"F%‘fa‘a‘Blsiﬂ,“e"“f'ﬁé‘"b%‘lpk‘fﬁﬁ}cf‘l"éﬁ‘?f‘88 %gsn%rl S€s the nucl eotide
sequence ShownseiuencGEQ hINNDAAD whilltheve b8 shotyo YePedststpalel B YA sequence
shown in SEQ | RO, wiqufRbf@dinenmalk RRetey ieath, Rghkdagr@inofb6783  nucl eot i des
plus 5 and 3' .U tra%{ﬁh?ﬂ,n{nﬁ%g%%ﬁQI_-EREETS{eiJ}é. o, That breden2ei position 291

I on . The

vitellogenin .
O b o ucims KDL igin i b S2STwAFChe S M SRR 10 SEQ 1D

20 mRNAs and 10 increase the half-life of the mRNA transeript (Mol. Cell. Biol.. 18:3991-4003

{1998)). Thus, the 3" flanking region could be altered, for example, 10 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: ¢. Also preferably, the isolated
polynucleotide comprises the sequence shown in SEQ ID NO: 5. In another preferred

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

The present invension also includes retated ABC] 5" and 3' flanking polynucleotides.

30 Accordingly, the invention relates to polynucleotides comprising nuclectide sequences that have
at least 80% identity over their entire length to the polynucleotide comprising SEQ ID NO: 3,
the polynucleotide comprising SEQ ID NO: 4, the polynucleotide comprising SEQ IDNO: 5,
the polynucieotide compnising SEQ ID NO: 6, or the polynucleotide comprising nucleotides }-
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publ i shed ABCI cDNA (GenBank Accession No. AJO 12376) in several respects.
First, the present ABClL cDNA i ncludes an additional 350 nucl eotides at the
5' end and an additional 3136 20 nucl eotides at the 3" end (not including
the poly(A) tail). The present ABC | sequence also differs fromthe

publ i shed ABC | cDNA by the substitution of 10 nucleotides in the coding
region. O the ten differences, seven nucleotide differences predict am no
acid changes- To remain consistent with published notation, the follow ng
nucl eoti de and am no acid nunbers are those of Lawn et al., J. din.

| nvest., 104: R25-31 (1999) and GenBank Accession No. 25 AJO 12376, rather
than those of SEQ ID NO 1. The nucl eotide and am no acid changes are as
follows: (1) A fagodm®iz nucleotide 414; (2) A for G at nRIATESPIEE 596 (K
for Rat amno acid 159); (3) T for C at nucleotide 705; (4) A for C at
nucl eoti de 1980; (5) A for Gat 2413 (1 for V at amno acid 765); (6) G

for A at 2589 (Mf, - + 13640 )sa3l, Gy #1804 lgefor T at
am no acid 1495); [0 %%fﬁgpm%wé gﬁa%)o 11‘364 ks éfggg[r?] n(f)lB %%&‘Yg%ﬁ‘ (9 A

for Gat 5861 (K Qe'kuefotlﬂé*es A R (IR AR R} 3”%??& (o) Rt 6443 (L
for P at am no aciss 248kt prefeiavie 100%: idetni@y overric endre Eodttclo g argétbe dgrencwiorder vat i ve

am no acid changes,,and . see eseRk pgmuMm&pméi@@ﬁos@ﬁolyn&ﬂﬂﬁb@ﬂﬁ‘a@po&&ﬁOrS I'n
two i nstances, the pr esent sequence, redicts i ortant am no acid

di fferences from LS BRI S Bt “"ﬁ%‘a‘?ﬁ’?"f 8Fences result in a |eucine
rather than a prol i neltis u@@rscd@aQB RSO FR REATHS0 Ot O7BBedroypesleptideieha1 588 and
at residue 2108. 'é@c@r&]ﬁeﬁkhzﬂﬁk)ﬁwo&tofnlapibtheﬂ&&ibtdpemﬁmle&.meqnsﬂilxstuead | euci ne

was also found in each of .th ge TD sa RAL¥786h35.0€! | as the
hi ghly conserved nB5i&é et‘?&%(fl"mpeme‘fmerf rfogsemﬁ‘ E?]gmeg i r(’j}’a%éésergit i nvention al so

relates to ABC] poiugieptiteaust ésdergxa@alﬁcﬁffwger ﬁg*“’ﬁ&w'ﬂéaftaud&@‘e sEnded BUMBHERE t hat
preferably haves at Themgle-s80# duelaiibd diojecidey et satdheieromaftinemagy whemryt ticltopdet he

pol ynucl eoti de compri S8 .smk&d, fndin Lpprob(llre%ucn&ﬁt BL-abhsYdeletcierr pol ynucl eot i de
has at |east 90% i denti ty over 1t 2:H9! ynucl eoti de

e
conprisi ng SEQ | D Ne¥™ens preHb Hispt? °";5?°e/‘f°fg’° 'I‘J”I‘:]e ld?sﬁttmc 051Imynucl eotide has at
| east 95% i dentity ove@nothet speapfiharessdiangtipn @iae%th@mpqﬁ'ﬁwmwéthﬁ?& conpri sing
SEQ 1D NO 1. Most ap¢ighigtabises &ektebep@cloyﬁud:d s6i0blk chirieh asond 8060l O | dent ity

over its entire lepgth to th L CONPLLRIHhaE@eb D N> 1. Such
related ABQC) gol yn‘%@ eot 1 d peseslp l%& gtldgﬁ’ %ﬂ?‘h @mc%p QQ, %Em[rﬁzgln%ﬂ nsertion

variants, as wel | egbmufeptde f“&"’“s\?&FFrQa[Htl‘? Lagt! ¥“B°ée°\’/jzifcim§ﬂ?"§ Mragment s
derivatives, and obtsEQIIDYS:, !, snh@tveichotgnecoging mbeeppﬂaeqfr@m"lgd'egmmﬁ%ﬂle been

substituted, del et gguend REEH i £fast 98 iddRkd Mate brifiblacia Rigth @ of &) IpEbyNLcd eot i des
i ncl ude those

suitable carrier. In another embodiment, the composition comprises a polynucleotide having at
20 least 80%, preferably 90%, or more preferably 95% ideatity over its entire length to the
polynucieotide comprising SEQ ID NO: | and a suitable carmner.
In another embodiment, the composition comprises a polynucleotide comprising an
ABC1 5' flanking sequence and a suitable carrier. Preferably, the compasition comprises a
polynucleotide comprising SEQ ID NO: 3 ora polynucleotide comprising nucleotide fragments

25 1-1532. 1080-1643, 1181-1643, 1292-1643, or 1394-1643 of SEQ ID NO: 3 and a suitable
carrier. #lso preferably, the composition comprises a polynucleotide having at least 80%. 0%,
or 95% identity over its entire Iength to the polynucieotide comprising any one of the described
5' flanking sequences and a suitable carrier. In vet another embodiment, the composition
comprises a polynucleotide comprising an ABC1 3’ flanking sequence and a suitable carrier.

30 Preferred compositions comprise a polynucleotide comprising SEQ ID NO: 4, a poiynucleotide
comprising SEQ ID NO: 5, 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 iength to any of these polynucleotides, and 2 suitable carrier. Still other compositions of
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pol ynucl eoti des that encode ABC | pol ypepti des possessing bi ol ogi cal
activity, such as 15 cholesterol efflux activity. In another preferred
enbodi ment, the isolated pol ynucl eotide conprises the entire coding
sequence of ABCl. Ina particularly preferred enbodi nent, the pol ynucl eotide
conprises the sequence shown as nucl eotides 291-7074 of SEQID NO 1 _
Thi s isol ated pol ynucl eotide contains an ABC] open reading frame of 6783
nucl eoti des and encodes a pol ypeptide of 2261 20 am no acids, as described
above. In yet another preferred enbodi nent, the isolated pol ynucl eoti de
conpri ses a nucl eotide sequence that encodes an ABCl-Mibdhged Pol ypepti de.
In particul awmooehie2i sol ated pol ynucl eotide conprises a nucleotide sequence
t hat encodes a pol ypeptide conprising an am no acid sequence which is at

| east 98% i dentical to the am no acid sequence of SEQ ID NO 2. Al so
preferred is 25 800 Cwnéetn%dmp@tymyﬁhc&&tdbﬂereeﬂlii’plthle simgitien cpEEEEdL | de

sequence that encodes COMRL IcfihiA0coR p &6l dhnss2quence whi ch
is at |east 9PHTHENL “Ef’éﬂ%mig% B?Flﬁek(gﬁlon dg&tgequgﬁﬁgﬂ%ﬁ SEQ 1D NO 2.

Accordi ngly, tsheblinaviention includes those polynucleotides that encode the
above-descri bed Aﬁ(a‘(yd,da,ol,yda@ah]brdce&,: presBiC Inughiidngney erde SemicRtP28Ybst i t ut i on,

del etion, and i nser;[elo he abo\\/fg‘rescnpe%%B?%)ymle!mdésmﬁsgablﬁ.&hﬁj A sMand ants, splice
variants, fradhi®R{s, “derrvatives, fusion )pg % { des, ,g;qimprt hol ogs.
t €r Ieny € Comy

Preferred pol yﬂ%FG‘l’Semq‘lﬂ@Ee “&Fé‘“teﬁ%és"ﬁﬁlﬂfﬁﬁﬁ’f hat “encode
pol ypepti des thdke mpeasae&sapardne: Hitok ogn cabermtqrthy‘emﬂfaﬁ‘B@]e G particul ar,

t hose pol ynucl g9 nak als }p@ka\‘rﬂﬁﬂkhﬁl&&cﬁﬂwmcmﬁdn&tﬂesemeverse
chol est er ol trgon %Ofapﬁje ?tgﬂgr ﬁi d%qs q._terred - 31 WO 00P78972
PCTI USOQY 167655“d‘r‘%‘h‘rfﬁl“"'3f’r‘|’lﬂi’f‘e§8f Y ”{f'ﬁa’f &hocode pol ypeptides that have

i nproved raverse chol esterol transport activity. Yet another aspect of the
invention relates to isol ated pekcyneo-eat Baeseashat encode nutant ABC |

pol'ypepti des ffomﬁa”egénﬁgveﬁa&ms% ok PR Bl @mROchRAL | he

pol ynucl eotide 5 enco pe t| e of [ Bred W D POl ypepti de
is isolated fr&weyutdeseived ARY! P‘?M‘d““l’ Wé‘“&“rslﬁb‘aff 3 1ca“Nggnnmgmotlher preferred

embodi ment , t heecpakyticl@Bri BomeBerdes agdie strWec“mrﬂJéP%’(ﬂ"VRi@‘ d€&Juence set forth
in SEQ ID NQ Tecorbhbn RMELEO AL El@msrﬁﬂU@ﬂ@éﬂmﬁ@{owﬂe@&bdﬂ)bmﬂt‘@E@ﬂllaD NO 7

cont ai ns the u‘ﬁ) open read |n & L bcASiymicledig h?,mefir}eankl ng
sequences. The °8’ﬁPé‘f‘f°“er°é’8?i P‘gr?ésq%ﬁ%o i ﬁp% : Cfggﬁl am no
e

tidely cE’aEn ino
aci ds, contai nlemgf’dlﬂamﬁgfe@tﬂ?l@ﬁ‘ VERPT STBEES “E"lﬂ’l?“&’ﬁ%“ e RUCl e substitution
that results i nomghsif SEQ IENSDEpolyatlbdF cabpriesIEAT® Hoﬂsﬂrd ‘he

polynuclectide comprising nucieotides 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 10 the aminc
acid sequence of SEQ 1D NO: 2. Also, in another preferred embodiment, the recombinant
veCIoT COmprises a vanant polynucteotide that is at least 80% identical to a polynucleotide

comprising SEQ ID NO: 1. In still another preferred embediment, the recombinant vector
25 comprises a polynucleotide that is complementary to any of these polynucleotides.
In another embodiment, the recombinant vecior comprises a polynucieotide compnising 3
mutant ABC] polynucleotide isolated from a Tangier disease patient. In a preferred

embodiment, the recombinant vector comprises the poiynucleotide comprising SEQID NO: &

1n another preferred embodiment, the recombinant vector comprises the polynucleotide

30 comprising SEQ 1D NO: 10. The recombinant vectors may 2lso comprise polynucieotide

seqguence that is complementary 10 these sequences.

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

two or more of the above-described wild-type, variant, or mutant ABCI polynulceotides.
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(using the nunbering of Lawn et al., supra (1999)). In another preferred
enbodi nent relating to pol ynucl eotides that encode nutant ABC 1

pol ypepti des, the pol ynucl eoti de encodes the pol ypeptide of SEQ ID NO 10,
whi ch pol ypeptide is isolated from Tangier patient TD2 and is al so

descri bed above. In yet another preferred is enbodi ment, the pol ynucl eotide
conpri ses the nucl eoti de sequence set forth in SEQID NO 9. The

nucl eoti de sequence set forth in SEQID NO 9 contains the full open
reading frane, as well as 5 and 3" flanking sequences. The open reading
frame encodes a pol ypeptide of 2261 am no acids, containing, anong other
substitutions, a polynucleotide substitution that results in an Arg to
Tryp substituti ogoatrssesi due 527 (using the nunbering of PEHYRE®S al ., supra
(1999)). 20 Anot her aspect of the present invention relates to isolated

pol ynucl eoti des that conprise the non-codi ng 5 flanking and 3' fl anking

regions of ABCl. In gne er nuce i b0 R QL YR LGB! ggggangorrprl ses
the non-coding 5 fl&RRT'HG "nq‘%gll Fooy 1 dﬁéékgg'ly%m or abl'y, the f1'anki ng

regi on contains, douai solbr'iéﬁl!mq“‘iesrﬁs t“éfﬁ':dt“é" 3 YRS “SABCe‘ik“ﬁ‘f"b‘f%‘tc’é?“d F&%Bon. Thus, in
a preferred enboginigud cichil@eabydtdelben bdsdibed GOEPRRI se@rdlsheageguestc e shown in

SEQID N '3 AS 23, SHRASLY ALE BNaNIEhALOL QUMD IEPALRL AF SRYSuar Ol Scussed

in Exanple 15, the p ﬁffé eot |dg set m(al ns the

transcriptionaf r@g'u'rgafﬂ W?{“‘P'@Qﬁ%‘ﬁ’ BfEdt Wé‘dm@lﬂﬁt@hpécss Eé?d g‘I’C")Pn‘%)wr‘lb"' N Figure 13,
t he pol ynucl eot i dessgiaufud tihl. ids, GEEQ: PRYNEIN Bidegar @iolbSABYikey 199 Sph®Eddi ng

sequence that contalns.Seysl ,eﬁuﬂa@s,% mms,ﬁgwmgpnmmmms, i ncl udi ng
a TATA box at positions 152 as transcription

14 |
factor binding si P& TrsketdfPHS S V’é’fogl lﬁ’ﬁ“p“f ?é A sites, and several
nucl ear receptor hal fAnssvetsle!suﬂalﬂﬂfoa@RﬁiP?‘W‘“‘ﬁ’ﬁ‘“i“&é‘hfai‘P"l“é‘ifl TEFBI 1 esponse
element is foupd ghicPsickidaibekith8RnalbBOpartmiir hdaeeti hetosx Gleogousorisepor t er

assays descri bed Jm“ 3 el G £ lﬁ&vﬁ‘ﬁrﬁl ré;! régan%tf@egmrtl ons of
SEQID NGO 3 reta é’d@( rmlhq}%rz nag%ﬁ%té t A%E:pi)r ) y é ther preferred

embodi nent, the peﬁny?fwtlpée&‘ﬁb‘déhed’é?%isf% 'bl"ﬁﬁ‘t\?ﬁrﬁ'd 800/ 16765
nucl eoti des 1- 15324150 pBBABIL 64 B5ctolid B Explefuip8 vecd A 9Da i G Df exefrsmarggﬂmﬁsﬂs of SEQ 1D

NG 3. In an esp%éd@él lDyV B 8feBbd: @g’vn%nb@ﬂbm&ss ink.f3en ab yUcheptthde conpri ses

nucl eotides ] 394-1532 bl eh., e ARESR rshown to
have ABCI pronbt er"“é?é‘f‘?@f tf‘?“%% E‘xga lalsnhd 1461 %ﬁgHg?&a#c}?ﬁrelr g‘crfq{ygrred

enbodi ment, the padkprigeibegmpete °(:6Wfﬁ“?‘§éf§°“ﬁu |“2§6‘¥‘Ffdﬁ% ViEh P eSf O g 5 SEQ I D
NO 3, whi ch is shawiedt aiyiegubiateidghetcABCl transcri ptional response to LXR

ligands. The 5' flanking RGIMAHGLERLIEE 2FLER HEHIN WS REuidsaUakaat | de
sequence that hybridi Zes,

plasmid maintenance and for cloning and expression of exogenous nucleotide sequences. Such
20 sequences. collectively referred to as “flanking sequences” should preferably include one or
more of the following nucleotide sequences: a promoter, one or more enhancer sequences, an
origin of replication, a transcriptional termination sequence, a complete intron sequence
containing a donor and acceptor splice site, a sequence encoding a leader sequence for
polypeptide secretion, a ribosome binding site, a polyadenylation sequence, a polylinker region
25 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 ABCI
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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under stringent conditions, to the nucl eotide sequence set forth in SEQ ID
NGO 3, wherein the nucleotide sequence has ABCI pronoter activity. In yet
anot her enbodi nent, the polynucl eotide conprises a nucl eoti de sequence
that hybridi zes, under stringent conditions, to 10 the nucl eoti de sequence
conprising nucl eotides 1-1532, 1080-1643, 1181-1643, 1292-1643, or

1394- 1643 of SEQ ID NO 3, wherein the nucl eotide sequence has ABCl
pronoter activity. In another enbodi nent, the isolated pol ynucl eoti de
conprises the 3 flanking region of ABC]. Several 3 untranslated regions
have been |d%%%&%%gd whi ch may represent alternate sptrssonghs

pol yadenyl ati'on"of "the ABCI transcript. Preferably, the 3' flanking region

contains 15 regul atory sequences. For exanple, the full length 3" UTR (SEQ

1D NO 6) contains 46 sequences peen shown to
be necessary for T vePatpuBei gy H“‘“dc%ﬂ Uq”ei “nb]”%mer orprg%’gmpr otein with

14K honol ogy desmei ASsleciise ddber :esgeﬁe@gmtthaqdu@FSbIP@‘em\?fcfséW fgeri e

3" cunt ransi at e, £ogl QR PlndLAgh bk @lciufehediBl Ghisb Cherm, md@dien 2249- 12252
(1997)) In a(,?d%-rtl on bi grmheﬂoxm?‘%g a%%ﬂllﬁhom to bind to
the 3' flanki W@’d‘?‘éﬂ'f"aﬁ’a‘dpc%” i ‘°é’1m%'°f’°s increasethe half-life of the
MRNA t r ansor i ptacychel or kaelykin foBirdsbryotic 18 <39 &) capisB="" PIIYEF FFRES the 3
flanking regi QR..GQHHulE cAlch Glrehs no'i ﬂsﬂalee(ﬁjmlmeplexmdm Refeedisescetie bi ndi ng of

Vigilin, thereby increasi N of 60kl NE oA Dy oAk ef er abl y, the
i sol ated pol ¥ EI"?&“B‘F“’%"““nQ;é ?lgrse (ISJ Is"g uenceg%w{\%dmge@ﬁaal D NO 4. Also

preferably, t e espdlipg @HﬁmyﬁbPVﬁ&&‘l“éﬁ‘ﬁ"’d@ 6%'?“?3 e sequence shown in
SEQ ID NO 5. |n anethehe pegingtress@Shemrort ke amplif e peigT4 28
pol ynucl eo] de GATRL] 2RSyL02RRAYEEGR SNOWE RrSEG bEb@GSs | n ot her

&
preferred embodfl ment t he nu LSS B sssience t hat
hybri di zes, uR@&EP °“‘§"t‘ f‘i’ﬁ@‘gh e ’Eltfﬁ“ E‘f’ mdtem w‘?hm 19!’9% nucelseostl de seguence set

forth in SEQ IgBei®ns ofrecosbiint BlsNBzmEes °HP“ab'SEEf‘1bB“W B M FRE b esent
invention al sGchtGliEaa @duaise@HABG)d uymidainkinge. The regplopliagcephol ynucl eotides. 30
Accordingly, the inventi NtaTol VAR INTo aa&and@:saneawcmeu ng nucl eoti de
sequences t hat™Rava " at plﬂggélé%sg%oﬁ/?lphgr{tl t & c&h%h&uo%'alcés&&s| ength to the
pol ynucl eoI'Fdéd"@@‘h‘ﬁF‘ir‘%‘Fﬁ@“’SEQS ‘i“lﬂ’lﬁﬁ@”g?emﬁ?ﬂh pol ynucl eot | de conprising SEQ
ID NO 4, the ip@kaihyeingint iheckansbome edisinigcosiions lD“'RE‘)‘mS"““"‘PH‘@ bol ynucl eot i de
conpri si ng SEQuLddNE:t iBihe BégiukMBudpdive sauﬁigemmerd:eleammhegmﬂ@“mféfeotl des |-

- 33 WO ODR897 / 500/ 167 2 1&&95&65%& d dkinek 6AKBC) 1292- 1643, or
1394- 1643 of éﬁbql-r e R 835 “hr'e %&q m(}}gﬁ | he pgieynucl eotide has at | east

80% nore prefebeid vapmheiEgionieamey frore prefer ablez/uence ,Least

20 The vector should also preferably contain a transcription terminanon
Typically located 3' of the end of @ polypeptide coding region and serves 1o terminate
wanscription. Usually, the transcription termination sequence in prokaryote cells is a G-C rich
fragment followed by a poly T sequence. The sequence can be purchased as part of 2
commercial vector or synthesized using weil-known methods for nucleic acid synthesis.

25 The vector should also preferably contain a ribosome binding site, which is usually
necessary for translation initiation of mRNA and is characterized by 2 Shine-Dalgamo sequence
{prokaryotes) or a Kozak sequence (eukaryotes). The element is typically located 3" 10 the
promoter and 5 to the coding sequence of the ABC1 polypeptide 10 be expressed. The Shine-
Dalgamo sequence is varied but is typicalty a polypurine (i.€., having a high A-G content).

30 Many Shine-Dalgamo sequences have been identified, each of which can be readily synthesized

using well-known methods.

The vector should also preferably contain a promoter that is recognized by the host
1er can be an inducible

organism and operably linked 1o the encoded polynucleotide. The promo
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95% and nost preferably 100% identity over its entire length to any one of
the af orenentioned flanking pol ynucl eotides. Preferred pol ynucl eoti des

i ncl ude those pol ynucl eoti des that possess 5 biological activity, such as
transcriptional regulatory activity. It is understood that the present
invention further relates to isolated pol ynucl eotides that are

conpl enentary to any one of the above-described pol ynucl eoti de sequences.
As used herein, the term"conplenentary” refers to the hybridization or
base pairing between nucleotides, such as, for exanple, between the two
strands of a doubl e-stranded pol ynucl eotide. to Two singl e-stranded

nucl eoti de nol ecul es are said to be conpl enentary when the nucl eoti des of
one strand, opti mAPPYs%E} i gned with appropriate nucl eoti def?THEE&YEi*dns,

del etions or substitutions, pair with at | east about 80% of the

nucl eoti des of the other strand. Anot her aspect of the present invention
rel at es to conposiptom@&sr COMDtvE privipret. NBRIuADY@ImoteA. ilBGle ifoedsyindret &ot | des

described above angd . a, tﬁub&@&hﬁunqgwmu §aml ,mssaﬁg@m%mwngmms &ﬁdum
conposition conprises pol ynucl eot | encodi ng pol ypepti de conpri sing

SEQ ID NO 2, a pyf ?ﬁiﬁ@'leﬁﬂff P"d%“’tfb‘?fﬁf“i“ﬁ“r?@“@ﬁ@‘f’ B"‘N@mrei “°81“"ﬁ§5l°%‘ﬂ‘5’?’ otide
conpri sing nucl eotpiotiess B8 AQAdl geaf praBiet prédidiOrondequenly ttare pltly e kead!i de

encodi ng a pol ylpelQ,t,.Jr g6 LAERE %lsmgbx@ﬂ?on@mme@m ﬂucedsceaq;u@m@eouxmmnavﬁg at | east
98% i dentical to the amn ?}S %Oumi% ence of SE D.NO sui tabl e

d
carrier. In anot héli‘cpré“r‘}f}%’l FSRPEST ¥P8h d’ées“c’"ra‘l‘ sf’és%”m "58FVRuc] eot i de

havi ng at 20 | eastrroB80stseqpmesfinsy tylesor JOUenigped rpppiEye p‘P‘ECf‘féFaabq YedgBdiest dent ity
over its entire | engiffuibdend/diexprepdh YT GoiR0doGR. TRRPE ebdmBBanBEERAcR NO 1 and a
suitable carrier. &Q@%?}Q%@Eﬂ%%%%@& vide EARPO Sk RRc GOIRAdkAES 2

poi ynucl eoti de conpri sin uence and a suitable
carrier. Pref er'&blaf}da“f‘ﬁﬁ ‘Ef?ﬁ?ﬁbéﬂdf ?SHW f‘(‘E‘Bdn‘b??% g'oa ARails '81“{9"(??‘ P& “Ednpri si ng
SEQ ID NO 3 or a (oirynueiveatbind@n.commpmps piitg aipuefeeotel ded-treagraenersway 1- 1532,
1080- 1643, 1181- 1643 pol)z.&;’a,tld@ABdanwiaciLé&émlG43 of SEQID NO 3 and asuitable

carrier. Aso preler abl byt 18, S0MROSIL 00 LOMLLARS A ROLUBUELAA SIS havi ng

at | east 80% 90% over its entire ? ) ‘
pol ynucl eot i de corﬁ‘J‘*‘l‘dF Sﬁ”‘ﬁ‘&‘ BpI§™ ﬁﬁ‘énpérfd P ﬁ"e“aﬂ‘és“@ﬁ' pregetengnd iy inwppHiEe ¥8quences
and a suitabl e warthdbest cell bystery @i hameb keteddirivadimbatglo R @roogmpede bsedatpne

conprises a pol ynttglneals@g&@n\c.mrmunsamlgaaméﬁ%uﬁmou;aemmm&e&u@me and a

suitable carrier. 30 Prefer ed co 03|t|o o C Qggde
conpri sing SEQ I D R Wecmb%’lmﬁrﬁﬁsc ot T ge L des %E%j %”l\f% 5

pol ynucl eot i de cony¥ ihl’%i‘)ﬁngE@"leD “N@P““‘-Bpfef%d W@P‘l'm"ds‘h‘é“""’b‘ﬂ’l‘“ﬁ)h"ﬁ"é‘r'eot i de
havi ng at | east 80%mprpds@fy@ndaldinyab®@Uescrived vatantaBOT efi@ickinldys :86Yekdesybs ty over

its entire |engt hprsn&eﬁwye%oﬁehﬁé&emlbymd £t AR S v RS hphk & carrier.
Still other conpositio

the abovg ﬁescn ed 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 ABC 1 polynucieotides and a heterologous
promoter.

25 Heterologous promoters suitavle for use with prokaryotic hosts include, but are not
limited to, the beta-lactamase and l:ctose promoter systems (Villa-Kamaroff er af., 1978, Proc.
Nail. 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 et al., 1978, Proc. Nail. Acad.
Sci. U.5.4., 75:3727-31). Their sequences have been published. thereby enabling one skilled in

30 the art to 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 skilted

in the art.
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WO 00/ 78972 PCT/ US00/ 16765 the invention conprise nutant ABC I

pol ynucl eoti des. Preferably, the conposition conprises a polynucleotide
conprising SEQ ID NGO 7 or a polynucl eotide conprising SEQID NGO 9 and a
suitable carrier. In addition, a conmposition of the present invention nmay
conprise, in any conbination, 5 two or nore of the above-described ABCl
pol ynucl eotides and a suitable carrier. Any suitable aqueous carrier can
be used in the conposition. Preferably, the carrier renders the conposition
stable at a desired tenperature, such as roomtenperature or storage
tenperature (WowsssAC to - 20CH, and is of approxi mat #CyUHesisf al pH.

Exanpl es of suitable carriers are known to those of skill in the art and
i nclude Tris-EDTA buffer and DEPC-H O 10 ABCl Vectors and Host Cells The

present invention 3L 63ahds REEAMRINANLYRELAL 5. Lh3k aapr i s one or
nore of the abovseuaf Egg?cﬁﬁﬂﬁpi’@ T O%Fe nuc otllad% oest cel|s that are

genetically eH‘Ql‘ﬁﬁ‘e‘%&rbé@fwtﬂ‘ﬁ“ﬂdl‘?e‘h“?/%!’t‘?t"ﬁff%“"&fﬁﬁw’?ﬁﬁ‘@mﬁwh HBIMMuC] eot i des,
and the produciewief vikdBiknopal yeeptidaesnby, bl tnepationbiinanta teehmi ques. As

mentioned, the.| QYgRLL OQ%swumgﬁepxﬁggm 3k @60 &Vhd)Bbtner CONPI i SE ONE OF
more of the above cri nucl eot i des n preferred

enbodi nent &°, FHEGBEGHBT Hﬁ‘ﬁ’ﬁt“s\)’élﬁ%?w’?f‘&?‘ﬁﬂa%ga’i%‘é’mﬁgl IREPESE de encodi ng

t he pol ypept i g®eck pponges ing ihngiSE@oleD Al@iond smt@ﬂ#@f@@ie&m’a’e*é’@tﬂi‘d@ conpri sing SEQ
ID NG 1, and 1ntnh:‘3 mpmi Mbl&hﬁmrﬂomnmmm& RgiodB6h@0ink dRsbaddits1 7074 of SEQ I D
NG 1. In anOTNh ?&]%i) fhe ;hromc‘ter co tam gm tllxr%nlaﬂg tgnnlgal I;egc%ﬁ o@&uggﬂsma\(r%t or

conprises the V¥ eoti de enco de conprising an
amino acid seémiewe‘éo Whi é??“l%” B7eT 9éé§‘f heygopp f‘l“?f&l’“”f“be’ ‘Yi’é“"'%fh‘i’ no acid

sequence Ofio SEQ1) HbcNG. A2ad R 8.04. TB:MMsaNDhithe puiete sedeeesfidodi ment , t he

recombi nant \ﬁﬁgﬁo%onﬁpémr[ﬁrﬁug§e@1 W@éﬁlfﬁnﬁ'e 29959)‘1%@!6@)@&1& dﬁp%m& |s|as at | east 80%
identical to a polynucl eot| de risi

VITUS Va €s ec19l re% em{)\l(c-i)mems the recomg anot her
preferred enbd&?'ﬁ”é‘ﬁ‘f e ?%%fﬁ)ﬂ_ﬂa?ﬁ? EL S By BB ses 0 ynucl eoti de
that i s conpl erentempysestons Avgabe:- d@h@@ewlﬁrwyﬁ?d Ipéﬁ?f‘ﬁé‘é‘fs °’Fﬁ“‘3fr? “Her
enbodi ment, t hechRCardi ABN bolyhRGHIAES, & MRS th&BSe-des@iBddyaala80t | de conprising a

nutant ABC), pOL%nfLUIQJﬁS’e?LJ ﬂ&&éﬁm@%&%&(epﬁa Bokanglsly fiseaneanak ent . 1n a
preferred et € reconbl nant. vector gg‘é%fﬁ’"" d‘iscn@?d R9l.ynucl eoti de

conpri sing SEd‘“I’tﬁ“’N@a“ gector PP St e BPAf™ ‘F"’f’&rd““’ he recombi nant
vect or conpri sas. e, pohynuidedrvdeti@ome pnjaresings BEQ-D NO 10. The
reconbi nant vect orge B 2 ﬁ&rﬁ]@%ﬂfahﬁaﬁerﬁmﬁ@ke&{ﬁﬂﬁ lo@x@tehsel @e transcription of

& polvrucleotide, such as ABC]. Suitable enhancers for the activation of eukaryotic promoters

20 include viral enhancers. such as the SV40, eytomegalovirus early promoter, polyoma, and
adenovirus enhancers.

Expression veciors of the invention may be constructed from a stanting vector, such as a
commercially available vector, which may or may net contain all 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 obrained and ligated into the vector. Methods
used for oblaining each of the flanking sequences are well known 10 onie skilled in the art.

Preferred vectors are those which are compatible with bacterial, insect, and marnmalian
host cells. Vectors preferred for use in bacteria include, for example, pQE70, pQE60, and pQE-%
{Quiagen, Inc.), pBluescript vectors, Phagescnpt vectors, pNHI6A, pNH18A, pNH46A

30 {Stratagene Cloning Systems, Inc.), prre99a, pK¥K223-3, pDR540, pRITS {Pharmacia Biotech,

Inc.), and pCEP4 (Invitrogen Corp., Carlsbad, CA). Preferred eukaryotic vectors include, but are

not limited 10, pWLNEQ, pSV2CAT, pOG44, pXT] and pSG (Stratagene), pSVK3, pBPV,

pPMSG, and pSVL (Pharmacia), and pGL3 (Promega, Madison, W1). Other suitable vectors will
-39.




sequence that is conplenentary to these sequences. It is al so understood
that the reconbi nant vector may al so conprise, in any conbination, two or
nore of the above-described wld-type, variant, or nutant ABC|
pol ynul ceoti des. -35 WO 00/78972 PCT/ US00/ 16765 An i sol ated ABC
pol ynucl eoti de, such as any of the above-described wild-type, variant, or
mut ant pol ynucl eotides, is inserted into a vector using well-known |igation
and cloning techniques. Coning techni ques have been described in several
standard | aboratory manuals, including Davis et al., Basic Methods in
Mol ecul ar Bi ol ogy (1986); Sanbrook et al., Mlecular 5 Coning: A
Laboratory Manual, 2 d Ed.. (Cold Spring Harbor Press, Cold Spring Harbor,
| N.Y. (1989)); Ausubeh et al, eds., Current Protocols inPqUP®eif’ar Bi ol ogy,
| (Wley and Sons (1994)); Goeddel, ed., Gene Expression Technol ogy (Methods
in Enzymol ogy (1991)); Murray, ed., GCene Transfer and Expression Protocols

(Hunman Press, CIgefrgaglnhpp[‘l\[%)mm@\%]ey%ﬁggr suitable for ABCl pol ynucl eotide
i nsertion can be Used:

e vector 1s_ 10 typical I‘y sel ect e(jCEtPthBlng
functional in the pdpeseeastiady PrEet crRefiPent g feeRPe " 1*'8 SmePHeP et or i s
conpati bl e with #ha idtestcctieElanpraciid seryio Swoh?. tThartcombpipphivedos pEEPBHRCAN/ or
expr ession of t hseOmgl%g%\e pm &%Fﬂfn_)lhroé:e)ﬁ),eatl @[p@gioyvectgrh&tamﬁthgEytcirrﬁga(b(ﬁﬁipati bl e

with bacterial, Insect, or manmalian_hq | 1s. . Alsgdref Yy, the
vector is an expPesdf g vEET-oe (?‘8?9%5K‘\’A§§f%‘%ebcf’mpe§cﬁ?n e'gﬂscﬁgﬁw\%g%?{)r s, see

Goeddel , D.V. edoperaively tretigo Erisiepiresus cyopesaldem Reompiea dBe AR POYSARIY ego, CA
(1990)). The 15 yapherscARYNDQ, whidkor@saphelmaphages, ighdsgrioteodiu ¥ al , or
retroviral vector. Retrovir vect MBY inP S8R | Cation conpetent or
replication defeg?PW§V“fﬁ‘?hénfﬁ??%?gggge,n%%?él propagat i on general |y

wi |l occur only in clnjsitietnpFsryoHEEE PREFT EomFYBHERIT TP ERPr 8Ssi on vectors
used in any Ofio t hndgsdueae pdiguarolides. domt enbodis@y hereegindiorctor fTasHid

mai nt e“ancesa“ﬁ fp%n&ﬂc&.m aTe - 1aTeN ,@l(:f?rseﬁq&inglﬁquce ?L&Q@Qﬂi‘?%ntﬁb@#&@&ﬂ@ge
sequences. Suc 0 sequences. collective eferr Qe B8 nollu@HGhNT
sequences” shoul d*Pféf WdBdeFﬁgfﬂﬁgmohécgfmﬁﬁ$E %% fﬁéefoff%ﬁhng

nucl eoti de sequenoesisngSESIIBMEt B rin angrhe PefereftpbediBih AHEEF a8 iBces, an
origin of replicafngties ud piynadks6de bqpiphiaRabcleb@iesTi VAL 08 68etfleltés |29 conpl ete
I ntr qn SeAuRTas F&%%dlh@ﬁfo?sg%qmpﬁmdm_@sqa&@mt&crfm&phb&ene&l aﬁﬁ, a sequence
encodi ng a | eader sequéence for pol tide ion,.a rihpsone binding
site, a poIyadenyFﬁf?&ﬁ“&@ﬁﬂ@ﬁéﬁ@m“%§§%YFgﬁ&%ﬁﬁégbf%%kﬁgf?ér inserting the
nucl ei ¢ aci d encoditgminh be pohyiprayeitel compsetypolsuppoies duthybridize: WiEBIBTL abl e
mar ker el ement . conditions, to the polynucleotide set forth in SEQ [D NO: 3 or the polynucleotide comprising

nucleotides 1-1532, 1080-1643, 1181-1643, 1292-1643, or 1394-1643 of SEQ ID NG: 3. inyet

20 another embodiment, the polynucleotide comprises a nucleotide sequence that has at {east 80%,
more preferably at least 90%, and even more preferably a: 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 13941643 of SEQ ID NO: 3. The
recombinant vector also comprises a polynucleotide that is complementary to any of the above-

25 described 5' flanking sequences.

In another embodiment, the recombinant vector comprises a polynucleotide comprising a
3' fianking sequence of ABC!. ina preferred embodiment, the recombinant vector comprises
the polynucleotide comprising SEQ ID NO: 4. In ancther preferred embodiment, the
recombinant vecter comprises the polynucleotide comprising SEQ ID NO: 5. In an equally
k1] preferred embodiment, the recombinant vector comprises the polynucleotide comprising SEQ
ID NO: 6. Also, in another embodiment, the recombinant vector comprises 2 polynucteotide

that hybridizes, under stringent conditions. to the polynucleotide set forth in SEQ 1D NO: 4,

SEQ IDNO: 5, or SEQ ID NO: 6. In yet another embodiment, the polynucleotide compnses a
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The fl anki ng sequences nmay be honol ogous (i.e., fromthe sane species
and/or strain as the host cell), heterologous (i.e., froma species other
than the host cell species or strain), hybrid (i.e., a conbination of

fl anki ng sequences fromnore than one source), or synthetic. Also, the 30
fl anki ng sequences may be native sequences which normally function to

regul ate ABC 1 pol ypepti de expression. The source of a flanking sequence
maybe any prokaryotic or eukaryotic organism any vertebrate or

i nvertebrate organism or any plant, provided that the flanking sequence
is functional in, and can be activated by, the host gekbsoomahi nery. - 36
WO 00! 78972 PaIP8B0/ 16765 The vector should al so preferably include at

| east one sel ectable marker for propagation in a host. A selectable marker
is a gene elenment that encodes a protein necessar y for the survival and
growth of a hostieotekdquagregarhes anleayt 88°%morepie(FRP e 1 1t r%6™ REIURS™ Sui t abl e

sel ecti on Mar Kesi B¢ A8&st 98NRHHE o iR bt gt hak pda)cicdhnferiseSiGPance to
antibiotics or, OLNGL 4 AXING se@ubhor o Plelehbibdllecct bbbyl [ ne, or kananycin
for prokaryotl% A cells; E 5 conpl ement auxotro hL.c deficiencies of the
cel |: or (c) sweppiciotigstha isextplenentari ety & HaaPve: Tﬁe%ﬁaé' T$0m conpl ex nedi a.
Preferred sel ect alh folaamuske nSkingtedutnekepor@oeiity, suG41 8y oMeghBFET¢ or neonycin
resi stence for,eukaryot LU, Bsen@iiflo 1 RUdragagGlell-R@wn igaanmyci n, or
anpicillin resi %rt"gﬂmggngf%gen%g%l%nﬁgﬁl&,’i n E_coli and. otherebackeria. O her

sui tabl e sel ect gerngarEiauss ) GHE FHGEE IPHAT "are “Used to anpl i fy the
expressed genevecoriOohpaiblé xffiihcbafneh@.m#csomh’emﬁ%éé%‘s-mséP’éf‘:ﬁb]’g@h‘éﬂé‘ 'that are in
greater denandisfaxpgxprzsgﬁm RES OHE Udetonna® be, Br exfiip@faphdle, plintid, gal orfegevirgr owt h ar e
reiterated in tandemw thin the chronosomes of successive generations of
recombi nant'® cel'¥"S” Exanpl es of suitable selectable markers tor mammalian
cells include di Hysiditenos he ABG! denipe Seret BRER "Sh P FRY M dT ne ki nase. The
mamal i an cel | udvin@iskiod mBdati& sanecepk aoedks aregerosahact SO PreS¥lire wherein
only the transgfper,@g;,smglrscg{ngml A aYon deRuemtd @ RdPhteinrorSsedubric/@nitinewi r t ue of t he

sel ection gene present 1 n_the vect or. . ugla Cll QN R & ide ScrebslpoOsed by
cul turing the PramdrsrERica’t v URder cd;ngtl c}[ i gﬂ"s i n%??@g&l?e concentration
ed,

of selection agente i ke, arelidemetos seaigee & BT E LA HGE A8Feby | eadi ng
to the anplifi gatehddine@fc poiliftie b hoxBeit it sfecigbmmarkandmerh et ABES | gene. As a
result, i””easr%w UANLL L b &8, A ABCkequeR) YeRBRIE d8e MRengsymhhessed from the

anplified DNA P e vector should al sq preferably cantai.R,a& transcription
termnation sebErelves peERiesPEndClHTEST Bilsgllhacﬂé%’g%e%w of fﬂﬁe tlepd of a

pol ypept i de costaweressentsh ommalin hnsien y eglae dBEBRRPRUL &P tPANTE PPt On. Usual |y,
the transcr Lopt Iﬂ%né s%t{umcgﬂ;yibeﬂly prEILaR Gx&uld-alﬂoqa b!@iklam,yagi angbaijepgnvErebe G C ri ch
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, pQES0, pQES,
35 pBluescript vectors, Phagescript veclors, pNH164A, pNH18A, pNH46A, ptrc99a, pKK223-3,
pDRS40, pRITS, and pCEP4 for use in bacteria and pWLNEQ, pSV2CAT, pOG44, pXT], p5G,
pSVK3, pBPV, pMSG, pSVL, and pGL3 for use in eukaryotic cells.
In one particularly preferred embodiment, the recombinant vector compnses a
poiynucieotide comprising the 5' flanking region of the ABC1 gene and further compnises a least
30  one polynucleotide encoding a heterologous polypeptide. The heterologous polynucleotide is
operatively linked 10 the ABC] 5' flanking sequence. The ABC1 5' flanking sequence preferably
contains the ABC] promoter. Thus, preferably, the 5' flanking sequence comprises the sequence
set forth in SEQ ID NO: 3. Equeily preferably, the 5° flanking sequence comprises nucleotides
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fragnent followed by a poly T sequence. The sequence can be purchased as

part of a conmmercial vector or synthesized using well-known nethods for

nucl eic acid synthesis. 25 The vector should also preferably contain a

ri bosone binding site, which is usually necessary for translation

initiation of NRNA and is characterized by a Shi ne-Dal ganb sequence
(prokaryotes) or a Kozak sequence (eukaryotes). The elenent is typically

| ocated 3' to the pronoter and 5 to the coding sequence of the ABC

pol ypeptide to be expressed. The Shine- Dal gano sequence is varied but is
typically a polypurine (i.e., having a high A-G content). 30 Many

Shi ne- Dal garno sequences have been identified, each of which can he readily
synthesi zed using well-known nethods. The vector shoul d @h&ﬁwﬁ%gferably
contain a pronot BP%%FEt i s recogni zed by the host organi Smand operably |
| i nked to the encoded pol ynucl eoti de. The pronoter can be an inducible -
37 WD 00/ 778972 PCTI USOQO 16765 pronoter or a constitutive pronoter.

| nduci bl e pr onot ens2,jipdotibat @8 1HRET B85 B, brd Vi3 18430f SEQIPAPs & rihpheeripedis om DNA

under their contrgl,,ifide GIRMASELR 5 §M?pnmang£mhlact@b+htwgrabﬁggtempl ons, such
as the presence or absence of  a nutrl ent or EI ? erat ure. In
[}‘grone eterolo

contrast, consti it KrEMNIH HABELIES R FRAYE °°(5’8‘r‘|’t"l°ﬁ éne’ product

producti on: conseduendolide. Mbrepreerivly, th lelelolegony polyricicwidg ?ﬂeﬁdess PV ET I YRhE

expr e_SSi on. hA §Ui51;cﬁ~gl; th?r@éalg‘gxaﬁtrve&osprggm@bésyot l:dnﬂ}ﬁ@l@ aliditional pﬁdn@ﬁfiUC' egti de, by
renoving the promotef from the triGLi yne di gestion
and inserting thé™ass &g °E)?f6“h%btcrepo“erﬁrﬁ%ﬁ(':necxfer{ucgf ég\a/lg:cﬂ) s'gargez As nenti oned,
a native pronpt erchigramphipisolgestytiransérragh tegsterase. 3a‘i“r$5$'=f‘f‘?"é‘&t“?‘@ﬁ‘e’énﬁfffﬁﬂb‘ye%breSS| on of
t he pol ynucl eot i da;onc}l'ﬁw&pnctc R Qucitepied Mhiis iadik espetiallyrefetambaioR@Ithse any one of

the above-descri bed wi v val k%;lﬁu Qe TH LB & bu@pimul ceotides 10
and an ABC | prom)c mbnam ec %‘8&“5& ; oﬂ%dsul n S l creco*ngl reconbl nant

vector can al s ltﬁfﬁﬁ?ﬁe@é"”"?*ﬁu%‘fﬁ‘iﬂe ‘Bﬂ’ﬁ‘ir Ti]iYBrﬁfc"':fci?\‘i\‘ZSb"gf“‘%%
above- descri bed wiedid edmpies a prianuii@nde conprisimaybcentides IABEY 195%I“37‘hdl3éé6“t3|‘d%s and an
ABCI pronoter. PrgiesalhYs & speiek®:e@Qusi ko eiokepolinseiadsed i f it permits

greater transcription and higher uQcQEaﬁLJL As.Lompared to
the native ABCI pronot&f: an &c?mpn mgiq}léeq%g?g ﬂé%gfgeq ¢ 5 the host cel l

system that has bweine sepreutetp CP@T‘“CLPéIéM‘*FHé"Eﬂ‘é”t =i, F%‘{j‘BEj"‘s’e‘BF‘%S noter can be
used al one Or isi NpoGARjedsiBE tEik @AMt iuhabttBh&reﬂSaJtl vegiers ABE)e Pk ioBagt. ahich Phreizs2 i n one
preferred embodi ng Jasell:[;b%e,&[;ne%%g %E&%ﬁ@@ﬁa@{cm&&crﬁﬂ% Aanpecf at he

above-descri bed w n cI eot n o] agous
pronoter. In anot H’éf?""?ﬁe'é‘?’ésr‘?"éabe%ﬁ %c' msef':’mfwecmr W%'g rﬁ%ﬁal%\rs/ejé? or

conprises any onefmfingsteenceivenseiniog ths 8BF yeshoigrafes caﬂp‘eﬁé@]m POyt edti des and a

het er ol ogous 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 IDNO:land a
luciferase reporter gene in a pGL3 vector (see Figure |1).

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 andfor polypeptide expression. Host cells may be
prokaryotic host cells (such as £. colf) or eukaryotic host cells (such as a yeast cell, an insect cell,
or a vertebrate ceil). The host cell, when cultured under appropriate conditions, synthesizes an
ABCI polypeptide or, aliernatively, a reporter polypeptide, which can be subsequently measured.

The host cell can be a mammalian host ¢ell, such as a primate cell line or a rodent cell line,
36 inctuding transformed cell lines. Normal diploid cells, cell strains derived from /n 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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20 pronoter. In yet another preferred enbodi nent, the reconbi nant vector
conpri ses any one of the above-described nutant ABCI pol ynucl eoti des and a
het er ol ogous pronoter. Preferred enbodinents also include reconbi nant
vectors that contain any conbination of two or nore of the above-described
wi | d-type, variant, and nutant ABClI pol ynucl eoti des and a heterol ogous
pronoter. 25 Heterol ogous pronoters suitable for use with prokaryotic hosts
include, but are not I|imted to, the beta-|actamase and | actose pronoter
systens (Vill a-Kamaroff et al., 1978, Proc. Natl. Acad. Sci. U S A,
75:3727-31 ) ka3, Ne phosphat ase, a tryptophan (trpyTysPdf®Bt er system

and hybrid pronoters such as the tac pronoter (Vill a-Kamaroff et al., 1978,
Proc. Natl. Acad. Sci. U S A, 75:3727-31). Their sequences have been

publ i shed. thereb ab ing one., ski| | ed N30 108 ldiatilohigat € themto the
desired DNA Seque%l&lg'lgﬂ'o suila e)ros: ti(lsareknornm ant ! Sap}ear ne‘é Cea) to suppl y any

usef ul restrlmemevnTmef:éQTfC@leﬁ@F(@GF)E Migksees et SYBYUHETE pIS B ers will be
known to t hosgersk ivh @ ot hmdtorwmamama&amu@@mmngHCWUS@e)@|ee6765 Sui t abl e

hei er ol oeous Cra S8 6Ny, hest a8l doscapsr al so -el |
§ RERPSL e Qaq 200 Wb el AT AR (28] 15

known and in mte those] gg 8 o’]msmaﬁi m t he genones
of viruses ssuehs H§T3pfel|‘sywyc9§ﬂﬂ‘§(30? ol psx it G AdBhovirus (such as
Adenovi rus 2) markvinke! papichdeomare vit fitig) awignesibeowb2A iy B2

cyt omegal ovir s, mb mou‘?& 9gé’ée1rsu~?ﬁ§nes BRI dusks, Ba¥k FUSH ARG BSK Birak Vi rus 40

(Sv40), O her e mamalian pro n e . d ous mamal i an
promot ers, foPmé‘XféFinnﬁ “Héaﬁe"@sﬂ%@ﬂg r;g)“ftﬂ;m Ea&aHgﬁeggf‘:‘% g&%fqormt er.

Addi ti onal S Uby b hveiape © o erillsd in the brud ercteiberpresiee ARsEered PR &Pt o: t he SV40
early prommt ano@QQonLc%&eaplrn@m@aa 71 BHH 048 is (Bevei is Exadpdek. Chanbon, 198 1,

Nature 290:304-10 2B AIPLELLAUALNGG L LiE Fhnloongisd, spm nal  epeat
of Rous sarconma v%‘f”bﬁmi‘% e ) S I%Q E%FQ ngS 2:5.187-97); the herpes

t hyni di ne ki na@@%?@hﬂt"é’ra’emﬁﬁ‘é’rasé‘ﬁ‘ oglls in "f(f‘eli@fé’f‘“hﬁ’"% VRt I™Acad Sci .
U.S. A 78: 344445 hipriiaFeutidnancs @g ket orifus e qireroess - e kepty P %t hi oni ne
gene (Brinsier, 55 Bk s &Q&ZAasé\lﬁLertﬁzn%%B&anso Reiabiesabl of)s firkbe pronoter is

a cytonegal oviTUS or SVA A ReGLalsh v p,r,@cfﬁerred
enbodi nent 2 EHETBEUHEY' ‘g’H’F""?vec edyeaE"'rﬁs)nsms]gdsee%ne 'plf cha above- descri bcd

wi | d-type ABC ckr:vpalamm{ae@tﬂi'ﬁé‘éd“"’e?‘l‘é insfet cethestes BERe SYBE LY Bed vari ant ABC |
pol ynucl eot i dggec &1 syQets affdestride, atrearpicdeisitye hewmfpfm*wquﬁB@Sl‘-’"l’

pol ynucl eot i das, andiod, eyrhggp%g@ih%rsmmmwmzl neanekhensespeci al |y
preferred embod 1t € reco t _vector conprises, in any

conbi nati on, t’\ﬂoPTH’F"CFrB?‘QC"(?f ”Tﬁé“g%ﬁ VEELEri bed wi | d-

20 The present invention alsc provides a method for expressing an ABC1 protein in a
mammalian host cell comprising 1he steps of: (2) transfecting the mammalian host cell with a
recombinant expression vector comprising a pelynucleotide encoding ABC] in an amount
sufficien 1o produce a detectable level of ABCI protein; and (b) purifying the produced ABC)
protein. In one preferred embodiment, the recombinant expression vector COMPprises a

25 polynucleotide encoding the polypeptide comprising SEQ 1D NO: 2. In another preferred
embodiment. the polynucleatide comprising 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 to the polypeptide comprising SEQ 1D NO: 2.

30 Introduction of the recombinant ABC vector into a mammalian host cel] can be effected
by methods well-known in the art and described in standard Jaboratory manuals, such as

Sambrock, supra. Preferably, the recombinant vector is introduced into 2 host cell in a
x with 2 charged lipid. Suitable methods for introduction of the ABC]

.43 -

precipitate of in a comple



type, variant, or nmutant ABC | polynul ceotides and a cytonegal ovirus
pronoter. The vector also preferably contains an enhancer sequence to

i ncrease the transcription of a polvnucleotide, such as ABC]. Suitable
enhancers for the activation of eukaryotic pronoters 20 include viral
enhancers, such as the Sv40, cytornegal ovirus early pronoter, polyoma. and
adenovi rus enhancers. Expression vectors of the invention nay be
constructed froma starling vector, such as a conmercially avail able
vector, which may or nmay not contain all of the desired flanking

sequences. Wiere One O nore of the flanking sequences described herein are
not already 25 present in the vector, they may be individually obtained and
ligated i nto theywaeisor. Methods used for obtaini ng eacRCHPSNESE | anki ng
sequences are well known to one skilled in The an. Preferred vectors are

t hose which are conpatible with bacterial, insect, and manmal i an host

cells. Vectors preferred for ncl u exanmpl pQE70,
pQE6O, and pQF- 9 Y{OIFUGEH MR %Se})atc "a“% cﬂ%‘s@%&p ex{?rérg%gtf%aﬁ%ﬁagescrn?pt

vectors, pNH | 6A;pldpwﬂhnedamnsfepw@Aop@@no@smsattc@fgevfec"@t BAPHFFE BB | nc. ),

?t rc99a, pKY, 223- tﬁaanp’afgémmodpge]ég§nl(e?mﬁ'éﬂm&b&EBMO&GCHQNC Mei&ds Y Moterrdhr p CEP4

i nvit TOgen Cor p. P rred e I & L EGLQL:S, ihc! ude, but
are not linmted §4% 8@%&2@“‘”‘%@‘6}& EEP&EM“ ’#ﬁ%&id QYSng Satgral agene),
pSVY- 3, pBPV. Spl\/B@anam!pr@\PECk(%a"t“#WPdd)‘m tr “ﬂ&"é“’s(pf"i)rrega Madi son,
\14) . Ot her suitabl e meabOrSiyMbtldk can BQeVRed Bk FBAARCFIAIBAO LLGTEEs be 1 eadi | y

apparent to the skillad artl.gan .0, ARnGAREG ff@otxham&tﬁpntslﬁm a@wbodl ment, the
reconbi nant vect of GONPrlSes p BRABG i s descri Exanpl e 4

and shown in Fi gup&acsen WH%”F%‘&WP‘H%%IW‘“?}%‘?BW "hﬁ ‘A@&cﬁmmawgrfph ses the
pl asm d pCEP4 (I nwidiostogeinyrciarthesgeass :ninveenorereonvéibniapyet he
cytonegal ovi rug 5cm{m9£9£h?rmdﬂ&% éﬁx@#ﬂﬁ&ﬁﬁry (sed D@, 346 br@UohRGEBRABE Lh4of ur t her

conprises an ABC | pol tivel 19 406 AEt €r ol ogous
cyt omegal ovi rus ptd yrfferabﬁ”hem}ih%c’r‘m Qnuc% ebéf\!ag{euﬁ%g%rrpsrel Eleys SEQ ID NO 1,

whi ch cont ai ns themflm'?ﬂ-l enth ABC | cDNA, i ncludi ng non-coding 5 flanking
(i.e., native ABC | pmQasisR ) prestlin@niich pavides ngetne fuerresess ARG peetdditd on, t he

pr esent i nventi on ROV AES . cs,gpqmtm@gofvoer%%@g [sma%mjeaaﬁco&emf | anki ng
sequence polynucleotl es- I n one enb

ct or
comprises a pol yMBEFEL S HE RO PETH awrﬁ,&ﬁ&j "fr%cq fI'a ) a "m glur{]éscg}(:{]tﬁence t hat
preferably cont ai merepra®®bbrerin inged tagrinplizo S“TFFUstefﬁifﬁH‘Ydheﬁﬁc‘é‘l‘bé}“?‘éﬂ’ef-ﬂ?ﬁ6“6‘f”rrent
the reconbi nant vegiQtes £RNRKkESndNR; 1Rl RpEE @BbdsBESEQ ID NO: 2, the

polynucieotide comprising SEQ ID NO: 1, the polynucieotide comprising nucleotides 291-7074
of SEQ 1D NO: 1, or the potynucleotide encoding a polypeptide that is at least 98% identical to
20 the polypeptide comprising SEQ ID NO: 2. [ntroduction of the recombinant ABC1 vectorinto a
mammalian subject can be effected by methods well-known in the art and are described in detail
herein below. Expression of ABCl can be measured by obtaining 2 blood sample from the
subject to whom the recombinant ABC1 vector was administered, separating the monocyte
population, and measuring the ABCI gene expression in macrophage cells. The ABCt gene
35  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 ABCl protein can be measured by
obtaining a blood sample from the subject, separating the monocyte population and measuning
the ABC1 protein in macrophage cells using well-known methods, such as immunoprecipitation,
described herein at Example 11.
30
Methods and Compounds for Increasing Cholesterol Efflux
In another aspect of the present invention, a method suitable for increasing cholesterol
efflux from cells in a mammalian subject is provided. Such method compnises administering to
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conprising SEQID NGO 3. In another preferred enbodi nent, the reconbi nant
vector conprises the poiynucl eotide conprising nucleotides 1-1532,
1080-1643, 118 1 - 1643, 1292 t5 1643, or 1394-1643 of SEQ ID NO 3. In an
especially preferred enbodi nent, the poiynucl eotide conprises nucl eotides
1394- 1532 of SEQ ID NO 3. Also, in another enbodinent, the reconbi nant
vector conprises a polynucleotide that hybridizes, under stringent
conditions, to the polynucleotide set forth in SEQID NO 3 or the

pol ynucl eoti de conprising nucleotides 1-1532, 1080-1643, 1181-1643,

1292- 1643, or 1394-1643 of SEQ ID NGO 3. In yet 20 apetdhenserbodi ment, the
pol ynucl eot|Y1%“°€E?ﬁ’pr| ses a nucl eoti de sequence that has at |east 80% nore
preferably at |east 90% and even nore preferably at |east 95%identity
over its entire length to the polynucleotide conprising SEQID NGO 3 or

t he pol ynucl emirhdalmmamnfehsida@bmmuabreﬂbd des cdmpti5R2n AROS0yheep8de M 181- 1643,
1292- 1643, or 13(?u£}n g §ml :nc hégs)te ug’fron-‘l_t!!% celﬁ.eﬁ:@m:x&adﬂiveé{@%or al so
conprises a po ynucﬁueotl I's conp nt ar%/_‘ to ny,of Lhe above- 25
descri bed 5' Claé)‘rﬂffhnﬁ’°‘§é’€ﬁﬁ'ebﬁ‘?:‘€§°‘s‘1°1’fa’%i?ﬁf‘n *BRETEY FEREY "I HE* Fecombi nant
vect or conpri s@s: ABQQblyniedigntss e achrmpriaisfg! eplvp®“d6ﬁ’115énl@¥’ﬁbﬂ°’§§quence of ABC
1. Ina pref erf:?%ﬁ&l@%ﬂh%&im&ﬂeﬁ&@%@”fmr@émtnnsﬁﬁﬁ&monﬁﬁx@mel ses the

poi ynucl eoti de conpri si gdg (%é %\IO I q]PQBh,e{ I efgsked embodi nent,

t he reconbi naH‘t‘y“\er‘:B‘Ed(")F““ B PFORREREm BB HGCT ot T 4 donpri si.ng SEQ | D NO

5. In an equalcdrrgpnsu@(SEiptIeTﬁ@rlr1w°1MWd¢ans'n&'Tﬁée°F"3§t%)"ﬂTﬁ(i7ﬁ%fﬁF {Pect or conpri ses
the pol ynucl eqbl d& ukQaRhb&kfGnSERa phifPeNE cofiprish SGmint Ridamendenicrenbodi nent ,

t he reconbi nant ve ONpr.i ses . % hES. alhatrybsd di zes, under
stringent condfi® illa(s)‘%gp’dfmm mem”ﬁﬂg?‘!e%telyﬁggset oLt f}a QIDNO 4, SEQ

ID NO. 5, 6r SEObE!Kepe fempﬂs?'iayﬂéi‘“' (o a1 @ﬁﬁdﬂfaﬁ‘@%‘/ 2 e§gol ynucl eot i de
conprises a %nx%o@&/p&ﬁﬁ&&tu&@ﬁpdﬁ&@ﬁ@m@ 1nﬂa@h£@thr=ei’eodsde°t?€énce t hat has at
| east 80% mrpgvpgg,ﬁjﬁg@ggyﬂ@{m pgpaggv1r§90% and even nore preferably at |east

95% identity over_its entjre |ength & res ke Lokl A6 spaprising SEQ I D
NO 4, SEQ | D NO ™§2dmjpsreeeyi BsIS)CIJ P P ¥r!)lg‘lﬁant vect of al so conpri ses

a  pol ynucl eots ressediveerpréssing RG] [2episstidsgject f@‘ ‘%fﬁ'&?a“ﬁ‘l‘“ F EosBBVeE&scri bed 3'
f1 anki ng sequ %B&ﬁ&nﬁ tbffneinsDl ki etieABOhdapbdiariiet hghsegireive of isdPFhucl eot i de,

such as any of Lmn% m@&%}{&e Qﬁssa&r Jthbr%goleséml—aggum%almé J:e ndﬂﬁ 1h® BEEEIBDs

pol ynucl eot i d&€S;"7'S inserted into a_vector | Jesid akdpgation and
cl oni ng tecthHﬁ@?m%‘HV”B’P“’E‘H]@d‘ﬁ?sévf"gﬁ%ﬂ"(]"fc?’ AI(???’BOY\@% {/égﬂg}ré@:cgn be used.

Preferably, t vesidafiectrerer pratugionyitit ABF lepraing AhasaRstamiyroduct S EEL POy nammal i an
host cells. AlWg8d HLhedmlalsyose th RQeaviR0keGHflux of cholestero] from macrophage and other

20 cholesterol-laden cells found in anerial lesions onto nascent HDL particles. The cellular efflux
would lead to the overall removal of cholesierol from peripheral sites, such as ihe cholesterol-
rich core of arterial plaques. A concurrent reduction in the size of these pathological Tesions
reduces the risk of arterial blockage that leads to heart atiacks and angina. This method could
also be used prophylactically 1o prevent the accumulation of cholesterol in arterial walls.

25 A sufficient amount of ABC1 expression vector is the amount of ABC1 vector that
increases cholesterol efflux from the cells of a mammalian subject. Such amount can be
determined by measuring the cholesterol efflux in the cells of 2 subject before (contro) level) and
afier administration of the recombinant ABC| expression vector at vanious dosages and

determining the dose that effects an increase in cholesterol efflux compared to contro! level. The

30 chalesterol efflux can be measured by obtaining a bload sample from the subject, separating the
monocyte popuiation, and measunng the amount of cholesterol efflux in a subject’s macrophzage

cells. Any of the assays described herein can be used to measure cholesterol efflux.
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is an expression vector. The vector may be, for exanple, a phage, plasmd,
viral, or retroviral 10 vector. In addition to the ABCl fl anki ng sequence,
the vector may contain one or nore of the follow ng flanking nucl eotide
sequences: a pronoter, one or nore enhancer sequences, an origin of
replication, a transcriptional term nation sequence, a conplete inrron
sequence containing a donor and acceptor splice site, a sequence encodi ng
a | eader sequence for polypeptide secretion, 15 a ribosone binding site, a
pol yadenyl ati on sequence, a polylinker region for inserting the nucleic
acid encodi ng the polypeptide to be expressed, and a sel ectabl e marker

el ement. Any of the previously described flanking nucleotide sequences are
sui t abl e The fl arlddagregequences maybe honol ogous, het er gcoygus7sshybri d, or
synthetic. Al so, the flanking sequences nmay be native sequences which
normal Iy function to regulate ABCI pol ypepti de expression. The source of a
20 fl anki ng sequence mg n karyotic eukar yot any
vertebrate or inverté%?é?@‘mg?yﬁﬁﬁgﬁfm ?mﬁwmgﬁwa mm%gokr g h?ﬂl

f | anki ng sequencem®@w¢Umc@m@nahmwNmmaw@a@awmbeﬂemwﬁvaee@mmbyxﬂthe host cel
machi ner y. Pr ef erc&ﬁgst%efﬁo@ I &n o@s‘ér@edt RS inMDILCHbleatEa i YR btb'sﬁ;chfd]lBlN frlcteri al

i nsect, and mammalian ho LIS g gégab e vectors have been previously

t ce
descr i bed and | n(ﬁdlalaléuall(b.? a I'CCO ressmlbgctor Jescri t vect or S
Phagescri pt veétdﬁ@xlﬁNPEGQWmHNHSPSS%PMDNHQHRmﬂb¥W%@§ﬁ “ﬁkk???“?c“bDR540
pRI T5, and pCEP4 for ins@iibnkhbiacioedting canen@ileNnGheaD HEATe, of p@ediiotipXTl , pSG
pSVK3 pBPV pl\/qustS Iﬁd mf?nQ gncgaqgwgh Jf QEub)gé @Efo'reracoﬁt%kmew% afoer Qiﬁ]lnls§auorl d7 th@ne

particularly preferre he reconbl nant vectq qpl
pol vnucl eot i de coﬁﬁ???@ﬁ&cﬂﬁﬁmgm“??ﬁ KRiTHEF ey P otre 8 ?“fﬂ@aﬁﬁﬁ T‘ﬁ%ﬁ% and

further conpri sesingdaselireagésteroBHlup vesqpobymeoing gteiid Bsiene ol kypwa nhee@r ol ogous
pol ypepti de. The AgLeh®l, 9995&5crgeitymmxefsawa,@ealueso@maaaaagm Mink ke t 0 t he
ABC 1 5' Tl anki ngmgflgpaeu{é%g:lemﬁ esc&Beg:)n ]@enret%]arﬂnulrenﬁo %E&H?P %@J}ﬁg lel y

contains the ABC| sequence
conpri ses the seqefénewber ke m?delFt‘Ff'“F F'i’e S@Q“"FFE?’W‘“’S m°EE]ﬁFSa‘1“PE§ “ﬁf‘é‘f"é? ably, the
5" flanki ng sequeasies DAk icS®Smattd 8¢t desteraddidisrai)o 0B/ ABEY Ye2oPEhtty/ USO0/
16765 1-1532, 108Q; 1643 TSlzlJn%;Jo pl%mmm;ta@;a&@ ,caecca,l&%asmomfed 8EQ I D NO

3. The heterologous nucl eot i era ncodes ol pii.de that
is a conplete pr of“e'i"ﬁ°Bar°"'é“b‘l°65|af)ﬁf°85eﬁI"Se}’aw’hé‘f|’¥/'éa TAgEN i mw??%t ein. The

vector may al so cmmemovprrrsr'@ttlﬂrf@ﬁle’me“i?etee‘PfGP@gfeﬂeaEf[;'ﬂﬂl‘“ﬁ%‘ﬂ‘@laé‘t?fr?‘de Mor e
preferably, the heL@rid@gal inSeaQh dResttoBaitux Hen BOIEDHE ) mmigpekitedf protein. In

atherosclerotic lesions found in arterial walls can be measured using, for example, nugiography

and non-invasive ultrasound methods.

20 Alternatively, choiesterol efflux can be measured by obtaining a blood sample and
measuring the level of ABC] mRNA or ABCI protein in the macrophage 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 ABCI mRNA concentrations and
cholesterol efflux. Likewise, assays can be performed 10 correlate the amount of ABCI protein

25 with the amount of cholesterol efflux. Using such correlation data, an observed increase in
ABCI1 mRNA or ABCI protein in the cells of a subject following administration of a
recombinant ABC1 expression vector can be used fo indicate an increase in cholesteroi efflux.
ABC! mRNA and ABC1 protein Jevels can be measured using the assays described herein and
other well-known techniques for mRNA and protein quantitation. Therapeutic dosages and

30 formulations are discussed in further detail beiow.

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 vectors
suitable for gene therapy include, but are not limited to, adenovirus, herpes simplex virus, pox
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5 such case, the reconbi nant vector preferably does not contain any

addi tional pronoter sequences. Exanples of suitable reporter proteins

i nclude luciferase, (3-gal actosidase, chloranphenicol acetyl transferase
transferase, and green fluorescent protein. Preferably, the reporter

pol ypeptide is luciferase. Thus, in one especially preferred enbodi nent,
the reconbi nant vector conprises the 5 flanking sequence set forth in SEQ
ID NO 3 and a 10 luciferase reporter polynucleotide. In other equally
preferred enbodi nents, the reconbinant vector conprises a polynucl eotide
conpri sing nu@l %'des 1- 1532, 1080-1643, 1181-1643, pdal8dnedH643, or

1394- 1643 of é@ﬁ NGO 3 and a luciferase reporter polynucl eotide.
Expressi on vectors conprising the ABCL 5 flanking sequence can be
constructed froma starting vector, such as a commercially avail able
vect or, mhlch“%ﬁh%dﬁﬂ@ﬂdeQﬁdWFéP”TE“ﬁ@PyﬁﬂEP@HWPﬁém°%&%hples of suitable
expr essi on VveGivedveusi gagiioe erp @ed- Bagi@ vinwlr 00 pdoninalansRNG virbsesejufher ase
reporter gene.(Rramka., Ml aan mllac AnduA3ERL Bask G onbeah. Palo Alto,

CA) A preferred vector 1Is asi c |uciferase reporter vector,
which is prontiide ey sysem sush as “koda[ﬁk?‘?'?b ve SR AIEE R ORPET AT The” ABCL
pronoter, fsor (DexaiFpd eonplees)] ddctbdporandy. ad@anmb@mdr@bﬁcefdplwsnﬂ@’e!mone of the above

expressi on Veﬁrogaﬂa%e (gaﬁ’b greéﬂﬁlatlon K]Q%\Qﬂ]cmﬁ&uhﬁdﬁam (hdﬂ@duﬂdt}ﬁ@uet)hﬁosﬁf&t hods 20
15), Thus, in an especially preferred

descri bed herein g’see ﬁ%}f‘

enbodi ment, t RE™2P EREHGT “Vector is pAPRL, a reporter gene construct
conpri sing SEQ | DSt m@difiweiepn of = cfligesh beespearambshedsisins refr mgesire™ i ¥pGL3 vect or
(see Figure | idowpinhtB@e pERS 4 (MUIBMEK, | BB Satms0260 eb B eB-30)oCGhest cel | s

conpri si ng, a”}ﬁeQP“%agialstan@emegQ&\%ﬁmglﬁa%%(dﬁct%@qm&sgsles&amem\é@&,t ors. After the
vect or has been donstructe e conpl eted vector can nsgrted 25 into

a suitabl e ho&Pmesf PNf gffveaiiisl ?Tdé‘ﬁf'fedﬁc‘gﬁ?i?g@f"’“ A ‘é"e’fces(ﬁgabéexpr essi on. Host
cells may be pooliarapotciie ad‘rmf: celt sargel hbf—‘aso@flfr:w%‘)"“@r“”ém@éfr"yot| ¢ host
cells (such a§elc@no){ @@ér;xs aﬁ@éx)l)ress@ﬂorjtﬁﬁﬁﬁ&s (Ea&ly'measm'&lj cli-speeind lamgigenscel | ). The

Bgf;pgg!{ : de O?fn or Célrlf.l’téelillll; g.el]l'!sgeldc: 1£ mt@‘r@a[?lza?g'; fac O1S, anﬁ%ﬂmptaénq;&%rs lo%){}micﬁez :'a.rZ] e; ean ABCI

subsequent 'y  [EPzeSUPP (R vecloT prgve 6§te‘h?9éf'fl"°°l9&’ﬁa“ffé““& Fﬁﬁ?’f?ﬁ"l f‘é‘?‘i’“’ 6% cell, such as
a primate cel Imalefidi@orgi pacite@t@nthean hehdiquiyere I@@ b4 AT & HitergNas QTSP med cel |

l'ines. Normal (momng'elstn&%lmtoﬁmﬁ@&eb, b8 Rb ﬂ&cr@ﬁé&l\rfﬂﬂ%ﬁ;ﬁ&mm:ﬁg s)%efnl’f@ (é;l g u(rj e of
primary tissue, %\3’3 imary expl ant s 93§ 12589, SHidabl e ndi dat e
R&g@% @ me camers§ e ?

host cells rra)Fe"ﬁgd“' AT BB TRR e selection gene, or may
contai n a domceym PWSPW"PJH@C"S@IE@C‘E9’I“%‘?§O @@ﬁ@'“ga‘ﬁ‘?‘:sM‘@F’IbP'f%‘é"?’? 'BET/ US00! t
6765 A nunher padicl& b prafelie@ akRaB bt 2 geddlvgeray Ge fersovapenerptetiyeurfaee bl trtels many are

avail able fr Orgl'n} lngome incorporated into the interior of the cells), and PCT Pub. No. W 96/40958
(involving nuclear ligands).
Adenoviral veciors have proven especially useful for gene wransfer into eukaryotic ceils

(Rosenfeld, M., 1 al., Science, 252: 431-4 (1991}; U.S. Patent No. 5,631,236). The first ial of

25 Ad-mediated gene therapy in human was the transfer of the cyslic fibrosis transmembrane
conductance regulator {CFTR) gene to lung (Crystal, R., el al., 1994, Nat. Genet., 8 (1): 42-51).
Experimental routes for administrating recombinant Ad to different ussues in vive have included
intratracheal instillation (Rosenfeld, M., er &l 1992, Cell, 68 (1) 143-55) injection into muscle
{Quantin, B., ef al., 1992, Proc. Natl. Acad. Sci. U.S.A., 89 (7): 2581+4), peripheral intravenous

30 injection (Herz, J., and Gerard, R., 1993, Proc. Nail, Acad. Sci. U.S.A., 90 (7): 2812-6) and
stereotactic inoculation 1o brain (Le Gal La Salle, G.. er al., 1993, Science, 259 (5097): 988-90).
The adenoviral vector, then. is widely available to one skilled in the art and is sujtable for use in

the present invention.
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American Type Culture Collection (ATCC), Manassas, VA Suitable mammali an
host cells include, but are not limted to. chinese hanster ovary cells
(CHO, COD1l-1FR- cells (Ulaub et al., 1980, Proc. Natl. Acad. Sci..
97:4216-20), human enbryoni ¢ kidney (HEK) 293 or 293T 5 cells, or 3T3

cells, nmonkey COS- | and COS-7 cell lines, and the CV- | cell line. Oher
suitable manmalian cell lines include but are not limted to, nouse

neur obl astoma N2A cells, HeLa «cells. mouse 1-929 cells, 3T3 lines derived
fromSw ss, Balb-c or NIH m ce, BHK or HAK hanster cell lines, Thp-1,
Hep&, and nmouse RAWcell |ines. Each of these cell lines is knowmm by and
available to those skilled in the art of protein expression. A preferred
host cell is theyl|,Q meuse nonocytic cell |ine RAW 264. 7, rathisehsese i S

described in Exanple 8. Suitable bacterial host cells include various
strains of E. coli (e.g., HB101, DHSO DH 10, and M 061) whi ch are

wel | -known as host cells in the fie of bi ot echnoldosgé Va ousstemstral ns of
B. subtilis, PseudonfUREESHE. “‘msé‘f"h\é)wasl?%??i’Ilieﬂ'sf“tg’ﬁuﬁe e '15 hyces spp., and
the like may al soitbh@entenplicafied in genetheiay. Hid- hmfd‘\AVAdewﬁstranaw ‘S"Flr”zi‘icwy of yeast
cells are al so aygidigbl aﬁ‘ge sﬁzgﬁé‘,w QaJtégémfgmo ey kB g NI (@SSP Qs ABCI

pol ypepti des. Preferred %(%?alspmc ﬂfc’t(f A JC b?fyfu(Ioﬁea‘s%@)m'erfessxmglgxcvh‘r%rOVWC@S

cerivisae and Pi CHPEHAst? ti6ha Sect ce maybe
sui t abl e host telups! (HSVisectefond fecgysen (Rliare echesiéts beds Vesr-ékBfpl e, in
Kitts et al., 199%.::Bcigfidcs hnt aUess, M&%:B&mel?m Rt KiloBosh, 1.1093199Cusne.  Qpi n.

Bi ot echnol . 4: 56%& %{cragol 4&‘%?%&09\/\(@8:1-‘_? gus 0f3’|9?0§01m§]fam\<j l(a?‘ilso becﬁché}é@GG 79.

Preferred i nsect Cce Sﬂ trogen Ig?r esent
i nvention al so prewicepesssion veriat i F-ond ¥sp Pe %67 ﬁg"eaﬁ‘Aéé:s i‘""f)‘“‘r%T ™ in a
mammal i an host cedidecaagrpsing,; ke Bstepswellos. (ajobbl amefood 18 Hep st fechmanmal i an

host cell withya . fesouRlRR0EXAY E&5 20k 8Ok CORRE inShd\GhuR bp@hyBuUC] eot i de
encoding ABCL in an anpunt sufficient to produce a detectable |evel of

ABCl protein; andCH)" BRHFFYIRY°the produced ABC | protein. In one
preferred embodi nent Prefefably. tecorisirrantseaxPiEe s S VeRr S eirPEEs a 25
pol ynucl eoti de e%ﬁﬁlk@&fe‘étﬂ@aﬁ@lcbé&em'gddﬂﬁeﬁr@mlt&ﬂm@grﬁﬁ@n@[ﬁe NO@geng@me | N anot her

preferred e”bodidﬁﬂﬁ{“ EOSQQJan%&icﬁ,%g%)@ww&ww%%@ﬂ& Mo, 1N yet

anot her preferre dI ment nucl eo{; de conmpri si. ngmpytcl eoti des
291- 7074 of SE® |-‘E§7F®D> Eﬂmrﬁ’“éf‘fff‘i“e"aﬁaﬂ%l&ﬁmﬁ eferyed enBodi nent, the

pol ynucl eoti de endoe. mgwere frolusepepteistiéy forlaat mirkingend Fapgedine G8IINA dentical to

t he poI ypept i de CQEmsﬁdeaéaﬂﬁlasSﬁ@Ab o Meian @mpn%hed b6l Ce ircBbVir@ frectohi@a 1 econbi nant

ABC VeCt Or I nt Oden\"a IVCmTa u I%Q'vr ahV'lOSItCK CVI?US 0r lgg‘lrl'l pl%l ftgre% §QCIalQ¥rc{médhOds
wel | -known in the”art and ‘descri be ard I ab

abor at or %/ rqar}ual S, such as
Sanbr ook, supra. W‘é‘f"f’éYe&‘HI'V lenti gl “’Fcé’(:cﬁ’fﬁ?pﬁ%fﬁfe"?)’é’t‘ft"fﬂ”” invhpE PBEIEEE into a.
host cell in apo ppechietnaie iGfudd, hu ae ©oimikdax Malotdy marins fraleryie s IMHMILVISUI t abl e
met hods for intr qu*g:; imgﬂe Qicorﬁahﬁus%ul\f), murine mammary tumor virus (MuMTV}, STV. BIV,

HIV and Rous Sarcoma Virus (RSV). A number of additional retroviral vectors can incorporate
multiple genes. All of these vectors can transfer or incorporate 2 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 particies. This assistance can be provided, for example, by using helper cell
lines that contain plasmids encoding atl of the srucrural 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 transcript for encapsitation. Thus,

30 helper cell lines produce empty virions, since no genome is packaged. Suitable helper cell lines
include, but are not limited to %2, PA317 and PA12. If 2 retroviral vector is intraduced 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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-43 WD 00/ 78972 PCT/ USOQO 16765 vector include cal ci um phosphate
transfection, DEAE-dextran nedi ated transfection. cationic |ipid-nediated
transfection, electroporation, transduction, infection. or other nethods
known in the art. These nethods are described, for exanple, in Davis et
al ., Basic Methods in Ml ecular Biology (1986). If the reconbi nant ABCI
vector is a viral, vector, it my be packaged in vitro 5 using an
appropri ate packaging cell line and then transduced into host cells. The
ABClI pol ypeptide can be recovered and purified fromreconbi nant cel
cultures wusing well-known nethods, including amoni g@asbhi-at e or et hano
precipitati oo é1’8, extraction, anion or cation exchange chromatography,
phosphocel | ul ose chromat ography, hydrophobic interaction chronatography,
affinity chromatography, hydroxylapatite 10 chromatoraphy, and lectin
chronatographmm@a@emmemgmcmthbhmamdm&mhn$0ﬁ”H@%ﬂ@ﬂ@ﬁ”@liﬁb‘0(1988))
Preferably, affinit {u ggR%QQQQQQMMQ§b£g anti-ABC | antibodies is enployed
for purlflcﬁflon f tion resent |nventupq provides a method for
expr essi ng ABCI ﬁ?ﬁf@?ﬁfﬂﬁmﬁﬂ“ﬁﬁﬂWﬁF?%%c@ﬂﬁfﬁ”ﬁwgm“a?rs ing the step of

admi ni st er i NQecknyua woaEGRIdbR D Beblledt hearr BeordbPiaaITIY bi@““é)?ﬁ?“@?%l on vect or
conpri si ng, aln%%L\MQH&L&QJférQ&s &a&@ﬁbzmg%}nglma@am&mmz (sarbbikod ent t o

express ABC rotein’i t he

r ecombi nant é’kd?@s%”i‘dosﬁmi?&?'tbﬂﬁabm@g%f“sége"e d lml'm' TECE % QMQEJ%?IC ding the

pol ypcpti de ciarprolosi Vig. 1SEitbddy RCoegae, }PHeAca?f@!CfFFEfcsraéBteF%%A)c“B %I sing SEQ I D
NO 1, the pobynue!entd 46000k ehag.Ruatieoii desasd@icgRdsan BfoSEQ | D NO 1,
or the pol ynuccl eotide encoding a pol ypeptide that is at least 98% i denti cal
to 20 the pol yﬁeptl de conprising SEQ I D NO roducttlnon of the

r econbi nan® ABC Ilnvfé%tOGP‘a‘Fﬁ%“Ef“%iw“??ﬁ‘ﬁﬁﬁ‘F’lpﬁﬁ“”é‘ﬁ“bjd “6 PREITTbe ef fected by

met hods wel | - deR@mftioiaNeduha@ryadeion aptile afrdevichaere piptsesen intheciegeEl] Muier ei n bel ow.

Expr essi on of uﬂﬂ@g THE %schﬁ:oﬁgﬁﬁmfogdeagy;jrggsbﬁl c&hﬁ@as aprh}h@ﬁd]d@&mpleS fromthe

subject to whomthe reco ec - Sb6d o separating
t he nonocyte w‘ﬂﬁ’ﬂiﬂp%ﬁ‘ﬁv%ﬂpeﬁﬁdpeﬁ%@g r)imﬁl tdel Thw%?: @Q%gé %& gg‘fsjchstlhon in

macr ophage cehellcsalosﬁ%heﬂAB@FIqu’O%d‘é&b}sé%“ﬁ’bW??&ﬂ R PR ALUT S " Us ng net hods
wel | - known s Nedndt@c aNitbe inSeH@h TiRSrafsthpRGR caganed regsh ioets shoglédrivt iihé herei n (see

Exanpl es 9 an end & 10 ms‘g’ el g}ég lenOF AR 2 ,p;cgﬁh@gegpeg.a{brmt&maﬁm ed by obtaining

a bl ood sanpl e subj ect arating t ocyl & Ranulati on and
measur i ng thé‘""’A&”F“%‘f’&?‘é" a?‘h“‘ﬁ%&‘ﬁ “ﬁ‘seﬁrgl r&ﬁgpﬁgloﬁé wel %%novm met hods,

such as i NMun&pivies pimbtat (Fawmmi et dle&ibardstiaedisH e BTS8P SsF &

particularly preferred promoter is the 5' region of the scavenger receptar type A gene, wh:ch
20 contains a strong macrophage promoter that can be used to drive the transcription of the ABCI
gene. In addition, a means to increase endogenous ABCI polypeptide expression in a cell is to
insert one or more enhancer elements into the promoter region, where the enhancer elemenis can
serve 10 increase transcriptional activity of the ABC1 gene. Similarly, the enhancer element(s)
used is selected based on the tissue in which one desires to activate the gene. Thus, for example,
15 enhancer elements known 10 confer promoter activation in cells found in arlerial tissue,
especially macrophage cells, will be selected. Other wranscriptional regulatory regions suitable
for use in the present invention include but are not limited 1o the humnan cytomegalovirus (CMV)
immediate-early enhancer/promoter, the SVA0 carly enhancer/promoter, the JC polyomavirus
promoter, the albumin promoter, PGK and the o-actin promoter coupied to the CMV enhancer
30 (Doll, R., et al., 1996, Gene Ther., 3 (5): 437-47).
Other components of the vector construct may opicnally include DNA molecules
designed for site-specific integration {e.g., endogenous sequences useful for homaologous

recombination), tissue-specific promoters, DNA molecules capable of providing a selective
.49 .



30 Met hods and Conpounds for Increasing Chol esterol Efflux In another
aspect of the present invention, a nethod suitable for increasing

chol esterol efflux fromcells in a nmammalian subject is provided. Such

met hod conprises admnistering to -44 WD OOn8972 PCT/ US00/ 16765 t he

mammal i an subj ect a reconbi nant expression vector conprising an ABC]

pol ynucl eotide in an anmount sufficient to increase cholesterol efflux from
said cells. The reconbi nant vector can be any of the above-descri bed
vectors containing any of the previously described wild-type or variant
ABCl pol ynucl eoti des, as Iong as the encoded ABCI pol ypepti de has

bi ol ogi cal activity 5 (i.e., cholesterol transport activity). Preferably,

t he reconbi nant g'%%_;g;nconprl ses the pol ynucl eoti de encodtingsobfsess

pol ypeptide conprising SEQ ID NO 2, the polynucleotide conprising SEQ ID
NGO 1, the polynucleotide conprising nucleotides 291-7074 of SEQID NO 1,
or the pol ynucl eoti de encodi ng a pol ypepti de conprising an am no acid
sequence which iadvapteee pyspiit BB oglli EhTeIeclps uped! 4 praelsdpii B’ Jerigsttlience of SEQ
ID NO 2. Also, plepli@iadiiofsysiehCcel petiR0nming Ramley, 6t rreoypeelisesia vari ant
pol ynucl eoti de t hat t % 9 9 th &l nd ks e

pol ynucl eot i de coat ral"%’i“gl facgﬁ%%sbrggﬁmgg {Qéhgg {“%‘%g g%lgl %ﬁg gﬁ?(%iefd 0ABC I

pol ypepti de has cﬁ@l“@é’f‘é‘%‘ﬁ’l"d“‘f‘P&nsport activity. The adnministration of a
reconmbi nant ABGI eXxpries®iedtbdivnet, iie rechocagintiBinmbtingPN A fabjite ecificapagratye- used to

express the ABC %%Q?get;nPDﬁﬂ‘llsq n&”.gudg&&ueﬁcgﬁ:attsQ@npﬁc‘fu@r@Jr%logjus)Q‘ﬂirr@loﬁvfasCUl ar
di sease. t5 Specifical mbmatr1 apﬁacutl c effect

by the introducti Bheeeor F%'@‘A‘Baamg‘eﬁép‘gﬂ %"ehgrb'?ugh'ﬁmc’]%gm P8 And ot her
chol est er ol - accunbNatcqyge pdk insrd geater sereme ﬁebeail"ﬁ@# i%ﬂe APES§eBTPE 22 gfie franmal s
wi th cardiovascul arthedil‘gStﬁ@ﬁﬁA EXDIQ8% s iQdrich hALABCExapaE. yRidSloemtA de i n

t , X Bfankin n. Th
Sﬁ‘rbggqugﬁt | ; p\rlhgducyelracrﬁgel ogcor?trahgc cxpogsgcgl%ggn A%Er &ﬁypgph& e’% ﬁ%nl( 3@'@4&'@,@& e

i orate Sgl sea§% y
i ncreasing the ef ﬂ“ﬂi&‘cﬁfpfeﬁﬁbeé@F"éFeﬁlABFfW%‘?‘?F&ﬂ’ﬁé‘ﬁém%‘é‘m THEP
chol est er ol - | aden th@ekcbds hoaBm ginmit@lf, b@ rathal by the s offvsgetna DY ArersleEHth DN |

particles. The ceLJthut@,rsegfteth Maspmmwedndbﬁms e s;qh@cewerca@llzamamm%r of

chol esterol from peri he L chol.estenobri dlchi.cor e of
arterial plaques. gﬂ"?g‘ﬁﬁuﬁ? 1P°'§‘2§E} f bt ?n tB e é’?czheogo%rzp b ‘hat hol ogi cal

| esi ons reducés M@dFFWObFZ%P?%’PK‘é?”)bI ockage that |eads to heart attacks
and angi na. Thi s met hadeeottletbodiaksOrepaogsedapraphipdiaet foraalcdnyolted prevent the

accunul ation of c Q:&;Irc%%;a @frtl%lABbmgeﬁJ:;l faL !tu@lt cM¥ab S elemlas o nsithl b 1@]‘«:%53 aspunt of

ABCI ex p ress I on v eangOglEﬂIeI C%feCEOlh eII] t%g‘\g;gvnatthcompeuuc chl poly CptéP%Ee carnae expressed when

desired. One conventional control means involves the use of smail molecule dimerizers or

20 rapalogs to dimerize chimeric proteins which contain a small molecule-binding domain and a
domain capable of initiating a biclogical process, such as a DNA-binding protein or
transcriptionai 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 mifepnstone {RU486),

25 which is a progestercne 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 nucleus to bind DNA. The ligand-binding domatn 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-
controliable transactivator. This system involves a mutated tet repressor protein DNA-binding
domain {mutated tet R-4 amino acid changes which resulted in a reverse tetracyctine-regulated
transactivator protein, ie., it binds 10 a tet operator in the presence of teracycline} linked to a
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i ncreases chol esterol efflux fromthe cells of a manmalian subject. Such
anount can be determ ned by neasuring the cholesterol efflux in the cells
of a subject before (control level) and after adm nistration of the
recombi nant ABCl expression vector at various dosages and determning the
dose that effects an increase in cholesterol efflux conpared to control

| evel . The 30 chol esterol efflux can be neasured by obtaining a bl ood
sanple fromthe subject, separating the m)nocyte popul ati on, and neasuri ng
t he amount of chol esterol efflux in a subject's macrophage cells. Any of

t he assays described herein can be used to neasure chglgstrfs®l efflux. -45
WD 00/ 78972 PE®PT8B30/ 16165 I n addition, chol esterol efflux can be neasured
by determning the level of plasma HDL- cholesterol in a subject before
(control) and after adm nistration of a reconbinant ABC | expression
vector. An obseypusdt whit fceaserananpHbl Seh elsestaerdetibpdin Y hdagetm of a subj ect
follow ng adgyis Eéasbhé%nan@; esaléseﬁﬁlmaham%ss: o YRme&S homic waict or i ndi cat es
an increase in chol esterol %} \m hlaoés?«? S(grol | evel s in serum can be
det er m ned usFHFUAEFIHETWR M T&% f E 5T " I'n addition, chol esterol
effl ux can be rreanma*leqtlvelwecmceacsummgn@%PWHZC@W!?F“&?W%‘%’&?‘ BFHPE | esi ons
found in the grbieriedlra Walshen O iBosdh BGAd tRek QE®A: (e Bibibé @bledieeddon and af t er

adm ni stration of tcgk, I‘l‘grmﬁolmthe vectorm?Q:{sgcc*%ﬂ?%%’eggrey?eﬁttm T'hAmE:@dUCtl on in

the size of tH&%Y ésion I nd increase i'n chol esterol
ef fl ux. Assaysasfoomy rememns ¢fprerearheer] bird spesigrainig 2 P GBI “KAGHES I the art. to
For exanpl e, isi§ERagadfchakest Beabbviyehd tkdporisifam adtsiedy @alerdeagiseis can be

measur ed usi ng.%ttﬁbg%e? 6?%' %ggvgl% lmaggs f@gﬂﬁﬂ%ﬁr%ﬂrqsh%e Q@ﬁ@JlJe@eid] in Lawn et

at.. Nature, , . as € er known
model s.  Usi'hg SFHEY FOP™ PERSHPas © 6‘5?38&‘?1”&& It c‘ﬁ‘e%“cbf O'f:'i"mEi . 1]%thvn et al.

chol est er ol  efcrding acarbodyer svpimsyfaggenbefor Babaon ebaf Y recogeiTe ﬁ‘F Wpds 10t | on of t he
ABC | vector. Jahikekic ep’*‘ntaﬂe @ckKe thi b THIVER chaltae@uERS byGfiseramianabigonfled an

atherogeni c dief  can e Lind £8m0 Hhae stk mhg&mkﬁaortl c
sections as deS¢PBEY | ﬁ?a'en 038\/?/:16] g?mb?{m& Feduction in size of fatty streak

lesions in tiREot Wpﬁcrpél‘f‘é‘iliﬂ‘ FRRE Hise iané‘i(‘ﬁﬁf’éegg‘fc’éjﬁ ST “Conpared to a
group receini NgedspedRiiaiody of the edcorconuirdtisda r8S! mhmicktideease i n chol est er ol
efflux fromthe | G\§La@ﬂ§n 2 takkd hﬁmﬁnucltéﬁeeosﬂb&ednmtstcreathesﬂhmomeé c | esions

found in arterial be. nmeasured. ys 0L EXARPlaBmistREI ogr aphy
and non- mvasﬁ?&"’ﬂ’%‘??soun PSR OIS S gas Oscgrgsﬁrgtlv% g choimésterol ef f1 ux

can be measured ab‘}ﬂ!ﬂ@tﬂ‘&ﬂﬁ‘i"ﬁgﬂ‘&“ bﬂ“ﬁ’ddm@aﬁ‘l‘ﬁl‘ gomartef 20 HEEUPPRY Phe | evel of ABC
| nmRNA or ABC As@poiiiebidenr iedd@biRMCAROD kageicsekbreas mvmaslsflsbje@lﬂem #Hefore and

after adm ant { &Qm?é?ungaﬁly ﬁc&@&%l&@ﬁﬁgmﬁﬁ@a&d Q% PERSSHAMe MR bOr . Rout i ne

igsciay er&,in c Oﬁ C%fefgn[lsg{“?% %gﬂaaﬁignnugnon matcnan preferab )I: &S nl():%to}nptg rcgﬁsnm i ncreasing

concentrations employed and are described herein below.
The phammacewtical composition comprising an ABC] polynucleotide or an ABCI
recombinant expression vector may contain formulation materials for modifying, maintaining, or

25 preserving, for example, the pH, osmolanty, viscosity, clarity, color, isotonicity, oder, sterility,
stability, rate of dissolution or release, adsorption, or penetration of the composition. Suitable
formulation Thaterials include, but are not limited to, amino acids (such as glycine, glutamine,
asparagine. arginine, or lysine), antimicrobials, antioxidants {such as ascorbic acid, sodium
sulfite, or sodium hydrogen-sulfite), buffers (such as borate, bicarbonate, Tris-HCl, civates,

30 phosphates, or other organic acids), bulking agents {such as mannito] or glycine), chelating
agents (such as ethylenediamine tetraacetic acid (EDTA)). complexing agents {such as caffeine,
polyvinylpyrrolidone, beta-cyclodextrin, or hydroxypropyl-beta-cyclodextrin), fitlers,
monasaccharides. disaccharides. and other carbohyvdrates (such as glucose, mannose, or
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chol esterol efflux. Likew se, assays can be perfornmed to correlate the
anmount of ABCL protein 25 with the amount of chol esterol efflux. Using
such correl ation data, an observed increase in ABCl nmRNA or ABClI protein in
the cells of a subject followi ng adm nistration of a reconbi nant ABC I
expression vector can be used to indicate an increase in chol esterol

efflux. ABCI rnRNA and ABC | protein |evels can be neasured using the
assays described herein and other well-known techni ques for nRNA and
protein quantization. Therapeutic dosages and 30 fornul ati ons are di scussed
in further detail below There are available to one skilled in the art
multiple viral and non-viral nethods suitable for introduction of a

nucl ei ¢ acid nol eoule7i nto a target cell. For exanple, viarakeodess very
vectors suitable for gene therapy include, but are not limted to.
adenovirus, herpes sinplex virus, pox -46 WO 00!78972 PCT/ US00/ 16765 virus
(i.e., vaccinia),, I i rus arvovirus i rus rus,
coronavi rus, rhaf)xgﬂo!\r/?|ch>dﬂsng é%gaslselnf orlrbwtﬁrm\ll1 gremm TE L'Q Bg\s{l%oéflgn%élg\??{}%gd (AAV)
polio virus, and dmRree %“th@é‘%fyméw h"ét'gphé‘cPW'@(PP‘F‘%@%’“&W@FW&PHP% Vi rus.

The ABCI pol ynuclmegiviathe:igtaaly@pia, hiefottalgicmekeds (sSH 49 ghdiam)) frservanids gshehdel 1 very
system such as Rty GG XL il e Rk WURGL b dGkePt O - medi at ed

transfer 5 (DNA-1I mpl exes), el ectroporation, adenovirus- Ilcgand DNA
conpl exes, cal ti Y'E?Fi‘&?ﬁ’t‘l’z&f @fakt‘cachi@aa“dwr é‘E‘i FEESE PR PRI pAY P &P
bombar drrent ( genes gusaintpeoyieve gjirelsdr polieihpor eimel). symediceible Gudh pampstieror  and

|'i pof ection. Gen%srblcan r;asummgcagetug @lmfa@&tsan@al,gagmysums ;ﬁﬁ&&?ﬁ’h(t s.mdn usi ng one
or nore techni ques we

p Li.gan, R,
1993, Sci ence, 2607 %’ﬂ%‘}ms SQ%S %89 °rbméé(9°r pc?“”‘f“ﬁ i3 "XO“ [q?m(' ZH s ta%d net hods
can include i nduGPW‘@OlﬁT‘HWPQrS@b”“r f"é@ﬂ@asfp'e@impla@“‘@ﬁ"rmﬁﬂﬁ'é‘ﬁu Bt ers, DNA
sequences desiignehafcOE agbitd (@SRRI fuktl hiliaése gre@bi RdurDNporsBGLAREES ocapabl e of

pr ovi di ng a sel e%ahn\[’t s@gl\éﬁlqzh eQMSM:I&e@@ cgareﬁpat:-nd/g%*al'macéuagﬁahjgvatxtQ Sieedent I fy
transfornmed cells ﬁ%ogatl ve selection sl}/ste ex ressi.o control

systenms (safety r§% égf“"m"éﬁ‘f‘i‘”s§ﬁ'€f:‘|“fgl & b’ﬁ%ﬁfrﬁﬁ" S SR
targeting), cell-8fecific internalization factors, and transcription
factors to enhance 1m&xpnfesialikcily comhpdRGiiarams pwahdleoaﬁ otchedsned vect or

manuf act ure. Eg( ang | r?c%sséaf a@;dlt]bgﬁth%gemwgﬁ;n@tmd%f?)haﬁrrﬂtgy t& Q@du&rnﬁglklhaq:%en%f gene

t herapy techni ques are descr sl nvol vi ng
el ectroporation t¥CHHRYEES ) P8 e 7Y s e O rHIfga 1?’?5 ‘B‘ﬁ‘?‘?f‘f‘gf“r‘i “tont ai ni ng
system for gene dedoive koprising 6461 98 vhudiforide ol 2pARG! o POROTFRIISEIN S S) |
5,593, 875 (descr ik agn081MASid ok {mcﬁ@hﬁra'ﬂuﬁﬂs,ﬁ:h@&ﬂ batodbansfiectdion) , and
4,945, 050 ( descri tbrmraf.gg sollﬂgrg%l%gé?‘mmns rrerenlulgmr%i. Qtl]iggcinsgggl‘o!'n}/s ﬁg'%ltai EMI%MSH'&HOD
20  may include capsules, tablets, pills, powders, and granules. In such solid dosage forms, the
active compound may be admixed with at least one inert diluent such as sucrose, actose, or
starch. Such dosage forms may aiso comprise, as in normal practice, additional substances other
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.
Liquid dosage forms for oral or parenteral administration may include pharmaceutically
acceptable emulsions, solutions, suspensions, syrups, and elixirs containing inent diluents
commenly used in the art, such as water. Such compositions may also comprise adjuvants, such
as wetting sweetening, flavoring, and perfuming agents. For example, a suitable carrier for
30 injection may be water, physiological saline solution, or artificial cerebrospinal fluid, possibly
supplemented with other materials cornmaon in campositions for parenteral administration.

Neutral buffered saline or saline mixed with serum alburmnin are further exemplary carriers. Other
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20 particles are propelled at cells at a speed whereby the particles
penetrate the surface of the cells and becone incorporated into the
interior of the cells), and PCT Pub. No. WO 96/40958 (i nvol ving nucl ear

| i gands). Adenoviral vectors have proven especially useful for gene
transfer into eukaryotic cells (Rosenfeld, M, et al., Science. 252: 431-4
(1991); U. S. Patent No. 5,631,236). The first trial of 25 Ad-nedi ated gene
therapy in human was the transfer of the cystic fibrosis transmenbrane
conductance regulator (CFTR) gene to lung (Crystal, R, e: al., 1994, Nat.
Gener.. 8 (lloumn2l). Experinental routes for adm pEEESEME®NHg reconbi nant
Ad to different tissues in vivo have included intratracheal instillation
(Rosenfeld, M, et al.. 1992 Cell, 68 (1): 143-55) injection into nmuscl e
(Quantin, B., et al 9 (7): 2581-4),
peri pher al Iﬁfﬂb@ﬁl@ﬂr’éﬁce\% %Compgs"f(’”scompfﬁemp\’ 3°fa$°utﬁ4é ofmaé., 1993, Proc.
Nor]. Acad. Sofferoflabo, pA 4,0-5G0wHicH Jnay frgtrincigye serpitg! OYSf%?béé‘Ebélé‘t“i c inoculation to
brain (Le Gal La Moia@eree@am fcﬁtreata]ga carﬂ&ﬁ&]ar&ﬁdséﬂﬁﬁporﬂ:’ﬁﬂlo(} 5’-619175)“8 088- 90)

The adenoviral é.%? g'ndcleouge or ’AP%IScx ressmnv cmr 18 gascd%pL %n&?of@a@lgrs %ILJ rlfed in the art

and is suitabl resent iInvention, - 78972

PCT/ US00/ 16768 Wdefﬁesd’a‘g%freimda‘?%dhﬂ\ﬂﬁ% Yidehy de‘ﬁ&é’“df“é?:‘éfHFPi}“’bé‘én i ntroduced as
a gene transf@vens yiste@snditw, ihdropodf entinisadioa pio ke patchlongnpovnd grentreredt her apy.

W1 d-type AAVLdeppnstl @gﬁﬁe%n!;}\gi} va@a\;%Ll cheitt &&H.}/ehtomme;y bsnntaamh@st range and

speC|f|C|ty|n|nte ratin ost ce ., and
Mizyczka, N. m%@ﬁﬁzﬁﬂﬁ"ﬁﬁ@ﬁ gfﬂén"’l““‘ °fA(‘cB§d| P°‘>§&ﬁ‘°°“dﬂ°’§%§’ e""ﬁ?ﬁ’ 2?"6‘)’ °n"é466 70) .
Her pes si npl eadmmismusls51atnytpesufﬂthcn(tHSVﬂﬂiE)Chqlﬁslefeﬂ cffluefany thesel s pbreraBmel&y st em
(Geller, A, &t; ec@lsuch ax;t&:gtl:an b-[ﬁt@ﬂﬁiﬁed Ne 286 by meadéng(tdeQyasma HH2 8- 32 d ori oso,

J., er al %o]cskcrokl)‘gvel of %sug) ng'md' agefgdw%ni% uor$thh%%BCﬁ0%l!cQ§Qe ord., €t af .

1995, Annu Vacci nia_ virus, of t he pOXVI rus
fam |y, has ahB® dresvenaesie|oPBee™ wevmef ABS hpoRweai: YRELPPEE/ th, G, and
Moss, B., 198gioGenenoudtha(idc)ersedtic-pBsmaliPs SholeBerol 1evQ 92 subjeBi 4@l ogy. 20:

345- 62 Moss, tthlmlanngc%ncr @Ué&age ;E@Qodlth@rrodefQAm:mJlrmfd(ainam thélp@ial 25- 38) . Each

10 of the above- desc d vectors is ' Le:1dk@.R0g skilled in the
art and wolnl dPE&Laf e%{b‘?é”" or *use an%f\% IF%'ebﬁy‘rogs%‘Iﬁgt“@%%nv]ent %ﬁ Preferably,

the viral del mferdgpwys'er\é?ﬁfifﬁslﬂiﬁ‘é@d%i""feet roviral vector. Retroviral vectors
are capabl e of i nfe@edinagproshawiyeppe poent mgeaofinetidrerapasgdtie 8811 s and
integrating i B&gméi}ﬁe &%Léor QSR Eanba Ve Léu@&i Tﬁrcal!y&@ﬁl’n&@ﬂi&ﬁ\mmﬁr the

Bi ot echni ques, 4 0 (1989) S No. 15
5,672, 510). R&TM s\iﬁ)"?‘ﬂ‘glé?"sv%‘r‘s’m‘edG‘hT“E“as B e ed?lg)t rTgéns perg)@%/ng‘%% ors relatively

earlier thah gk be administered asa single dose, as rwo or more doses (which may or may not contain

the same amount of the desired molecule) over time, or 2s a conlinuous infusion via implantation
device or catheter. Further refinement of the appropriate dosage is routinely made by those of
ordinary skill in the art and is within the ambit of tasks routinely performed by them.
Appropriate dosages may be ascertained through use of appropriate dose-response data.

25 The cells of a mammalian subject may be transfected in vivo, ex vivo, of in vitro.
Administration of an ABC1 polynuclectide or a recomnbinant vector containing an ABCI
polynucieotide 1o a 1arget cell in vive may be accomplished using any of  variety of techniques
wel] known 1o those skilled in the art. “or example, U.S. Patent No. 5,672,344 describes an in
vivo viral-mediated gene transfer system involving a recombinant neurotrophic HSV-1 vector.

36 The above-described compositions of ABC] polynucieotides and recombinant ABC] vectors can
be transfected in vivo by oral, buccal, parenteral, rectal, or 1opical administration as well as by
inhalation spray. The term "parenteral” as used herein includes, subcutaneous, intravenous,

intramuscular. intrasternal, infusion techniques or intraperitoneally.
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viruses, and were first used successfully for gene marking and transducing
the cDNA of adenosi ne deam nase (ADA) into human | ynphocytes. Preferably,
the retroviral vector is a derivative of a nurine or avian retrovirus, or
is alentiviral vector. An especially preferred retroviral vector is a

| entiviral vector. Exanples of retroviral vectors in which a single foreign
20 gene can be inserted include, but are not limted to: Ml oney nurine

| eukem a virus (MoMULV), Harvey nurine sarcoma virus (HaMuSV), nurine
manmary runor virus (MUMIV), SIV. BIV, HYV and Rous Sarcoma Virus (RSV). A
nunber of additional retroviral vectors can incorporate nultiple genes.

Al'l of these vectors can transfer or incorporate a gene for a selectable
marker so that §Hapssuced cells can be identified and grAfkiaheds 25 Since
recombi nant retroviruses are defective, they require assistance in order to
produce infectious vector particles. This assistance can be provided, for
exanpl e, by using helper cell lines that contain plasm ds encodi ng aI | of
the structural genes" PPN FEtrSRFPh TR HHERP meREocosTt B ABE! r egul at ory
sequences Wi t hi npdinerlebiBRor rebbrabidag ABEr vepbraspbedsihaiosh i Shfige, Acapuliélacot | de

sequence that eqghl.88pdb6. @%ﬁa%erwmnﬁamamo&g@s&ﬁ, Jp%?e%gamn%o% rgEL fRNA

transcript for en aggm tation. Thus, 30 hel 1 nes uce enp

virions, since n8 JERSHR °°'§a"b'§€ﬁ%i§‘é‘8°”“5‘ﬁpf"éﬁ’l "é’a'HéFf"b’é"F“‘Efef‘F °’lai"ﬂé§‘°se| ncI ude,
but are not |im metkottan ai 2nouR/ARth Zbcarl (- IPAERL partifles gprefegbly Ga sbalt 16)e@tvorl | S

i ntroduced into pﬁtﬂﬁh ACRkabis ddﬂpdomrqmurgan gr dﬁ'@&mgila]rﬁgy &:!'yg\nc@‘y dép@ndln?grﬂﬁet but

the structural genes a a ot her interest, the vector
can be packaged an m“fﬁ r?“e\etla'rld::og“n fbcx"s dtie &° =2 ﬁéa"@é‘gf%?“eé/'i“f"?f?ﬁ‘g“ 48. WO

00/ 78972 PCT/ US0O8#4¥765 produced by th| s met hod can then be used to infect
a tissue cell line, Su@hmiseuMeldodpbdiidaedntaming hOARIIMALE RcomBib@eamiant i ties of

chimeric retrqyi K,élor M zﬂéoi?@a%mml D4 Y&}, %E§ab19£111;§0h%ngl%0$ﬁgpgcin{mnsYrgQE% X may be

construct ed u5|ng r econbi nan ues aval le to one
skilled in the art™ %&M’%% R TEEe RS “hk® ‘(‘fﬁlﬁ&"““‘ﬂ‘a‘(f‘éfﬁ‘?ﬁﬁ"‘ sush 359°&c ul ar

bi ol ogy refer enc bsterguishivetylevodhedyhame Cliomoriigpry winperadoesbartliguid/at Marraa |
(Sanmbrook, el al tempekd@hnd 30 theketSP Mbing mbREROMms LeRROHALQ5Y Press), Gene

Expressi on Technol og ods LN Z 5, edlt d by D.
Goeddel . 1991, Acade% l((:a%%en cgl corgos uohgl oyca.n e%ﬁlatc\c{%r mﬁéﬁ; O,i o%dfms A Gui de

to Methods and’ Aﬁﬁﬂ‘l‘?ﬁ?‘icbﬂ’g“(‘l"ﬁﬁi 'anb%ft’m‘éﬂa“’d%Q%P"WA@%@H“&“W%@CS% Di ego,
CA). to I n order ptipudrdotidapryediar g en spittioastarte fdimhieatedB@il2 pppéiymtcdewst | de Wit hin

a target cell, ageftdAMSl bt ARHimhEILAL ALY hE8diQN capabl e of driving gene
expres sion in the t ali'l%egannaceu!wair(r:lélrﬁgosnl?o% containing the ABC1 DNA or recombinant ABC|
vector can also be injected. Injectable preparations, such as sterile injectable aqueous or
20  olesginous suspensions, may be formulated according to the known methods using suitable
dispersing or wetting agents and suspending agents. The sterile injectable 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 carmer for parentera|
injection is sterile distilled water in which an ABC! polynucleotide or vector is formulated as a
25  sterile, isotonic solution, properly preserved. Among the other acceptable carmers and solvents
that may be employed are Ringer's solution, and isotenic sodium chionde solution. [n addition,
sterile, fixed oils are conventionally employed as a solvent or suspending medium. For this
purpose any bland fixed oil may be employed, including synthetic mono- or diglycerides. In
addition, fatty acids such as oleic acid find use in the preparation of injectables. Yet enother
30 preparation can involve the formulation of the desired ABC! molecule with an agent, such as
injectable microsperes, bio-erodible particies, polymeric compounds, beads or liposomes, that
provides for the controtled or sustained release of the ABC1 product {see. e.g. PCT/US93/00829;
Eppstein et al., Proc. Natl. dcad. Sci., 82: 3688-3692 (1985)).
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utilized. The transcriptional regulatory region preferably conprises a
pronoter and/ or enhancer, which is operatively linked to the ABC 1

pol ynul ceoti de. The pronoter can be honol ogous or heterol ogous to the ABQC)
gene, provided that it is active in the cell or tissue-type into which the
15 construct will be inserted. The transcriptional regulatory regi on chosen
shoul d drive high level gene expression in the target cell. Preferably, a
macr ophage- specific pronoter, such as a scavenger receptor type A natrix
nmet al | opr ot ei nase pronoter (MVP- 12), or macrophage-tropic |entivirus
pronoter (Fabunm et al., Atherosclerosis, 148: 375-p380s0pd389)), is used. A
particul arl y*BPM€f8tred pronoter is the 5 region of the scavenger receptor
type A gene, which 20 contains a strong macrophage pronoter that can be
used to drive the transcription of the ABCl gene. In addltlon a neans to
i ncrease endogenous, ARG poligizeroiithe cawinrelst Bh DNA ogecemtiaipA8lt o i nsert one
or nore enhanger caﬁLo‘?r[‘?ﬁékaﬁw'p@aﬁt? HolGpi a2 @R {@on, ﬁ}agdcﬁnnay\dd?d@hefrbdne enhancer

el enents can ser to increase tr nscrldj%l gma'}auog y%]tnyr,apf the ABC 1 gene.
Simlarly, Wé’ob/hﬁé?r’&‘é’l‘” e é’f’fﬁh‘f’("g)/ Y e P °Se"ect ed based on the tissue in
whi ch one des:brmeseatsmucaeilw%affvebmh@fergl@rrEImoTFHiﬂE5"/ﬂT’dra“@E%{ﬁ‘i5f @Y 8 enhancer

el ements k'glovml"/ttgl%We@Jm@JtimBﬁﬂlatﬁﬁstshMmfbrOcﬁnch!lﬂdrr&ﬁsltrht@n fownbhuicn arteri al

ti ssue, especi al Iéﬂdnacr aﬁ}e&ggﬁambﬁef\mgmémmn rglﬂ%e?@{g £ tiithent ToftRY,

transcripti orfafy 1§ €gi on or use in the present

i nvention i ncd mml@tsbumweasmbeﬂdldwms‘ﬁ‘w f?fd“t’?i%“‘ﬁ&ﬁﬁﬁ“éﬁ’o%ﬁ‘él ovirus (CW)

i nmedi at e- earJuyabg&B,adﬂ&BJJfM:Qn@teeem oftahexoﬁ\"/tﬂepr@a:rlh»ymenha#mrer%?"enot er, the JC
pol yomavi r us ono, prom)t PGK and the a-actin prom)ter
coupled to ¢ g™ Eft arﬁ%‘)ergwghrp S R, veaih 96,4 SeRgTher., 3 (5):
437-47). OPher cobeBH’éﬁ't°§‘°6‘1’dsf‘1‘} ’Vfé‘&‘f‘%fr’h"l‘? nr“”u‘c may optional |y i ncl ude
DNA nol ecul eSacti@@Eaimipamakalfagant, Giyticansspleaief lneombmtt?@?”ﬁ’toi“‘cﬂﬁm?’é"‘@“”s° endogenous
sequences Use&ullnvefn% oJ%{%@E%JRQOMﬁm a&rﬁ‘rﬁe{mislaﬁbﬁﬁ)m 1ht thgpse gpeckt | ¢ pronpt ers,

DNA nol ecul es_capabl e of providing a selective. 49 VL3S he
PCT/ US00/ 16765 %{'g'{‘/‘ﬁfﬁaéﬁ%mgev%"r‘mf"hmq’f)gr egﬁt E%L i ‘DNA ol ecul es useful as

| abel s to i demtrreyic paerineaf seivercs tdiele omposiigiyat | ve sel ecti on systens, cell

speci fic bisndi Ng AGRMeSemb@ingnt of thaQtesa@Eivintibras erest fehhigransfesd fvgpci f i ¢

| nternallzatt oL A%k 84S, %aueﬁésﬂ;nfe Rhrbly lAGLRLERRRANGI OBeXpe eSST On from a
a

vector, and t BRFOrS en to ). Barh B, AMedi nent, the
vector can i né{bdemt&rgdr ?189 {V“R{ e,a}lcéa dgp f"f@ é’ﬁ{"%@a’?. on. The

targeting DNAS$: $8sep0rdsicle oL il 8. f@ecﬁfﬂﬂh”é@ ﬂhh?‘@%%‘df?ﬁ'f"ﬁﬁ% t4fy (honol ogous)
to a region Ofenglntf.h@ tcgﬁ:laﬂzc 9firal VB&R ERBHing theVBCE pampleaide ok & rABE it} V"g‘ene Thr ough

honol ogous I’ EC 0 m? s mahe wcmﬂy o}m target cells, i.c. preferably macrophage ceils found in

atherosclerotic lesions. A portion of the released viral particles cantact the target macrophage

cells and infect those cells, thus delivering an ABC1 polynucleotide to the target macrophage
cell. Following infection of the 1arget cell, expression of the ABC1 polynucleotide oceurs,
providing the macrophage cell with functional ABC] protein.

25 In another embodiment, the invention provides a method of wreating a cardiovascular
disease by the ex vivo introduction of an ABCI polynucleotide or recombinant ABC] expression
vector. In such instances, cells, tissues, or organs that have been removed from the patient are
exposed to ABC) compositions after which the cells, tissues, or organs are subsequently
imptanted back into the patient. For example, one method includes the removal of a blood

30 sample from a subject with cardiovascular disease, enriching the sample for monocytes, and
contacting the isolated monocytes with a recombinant expression vector containing the ABC1
polynucleotide and, optionally. 2 arget specific gene. Optionally, the monocyle cells can be
wreated with a growth factor, such as GM-CSF, 10 stimulate cell growth, before reintroducing the
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DNA sequence to be inserted into the genonme can be directed to the ABC
gene by attaching it to the targeting DNA. DNA sequences for insertion

i nclude, for exanple, regions of DNA that 10 may interact with or control

t he expression of an ABCl pol ypeptide, e.g., flanking sequences. Thus, the
expression of the desired ABC | pol ypeptide is achieved not by transfection
of DNA that encodes the ABC | gene itself, but rather by the use of
targeting DNA coupled with DNA regulatory segnents that provide the
endogenous gene sequence Wi th recogni zable signals for transcription of an
ABCl pol ypeptide (Sauer, Curr. Opin. Biotechnol., 5:521-27 (1994); Sauer,
15 Met hods EnzvnolL, 225:890-900 (1993)). In yet other enbodi nents,

regul atory el emewbsosan be i ncluded for the controll ed BI#Se€¥dn of the
ABClI gene in the target cell. Such elenents are turned on in response to an
appropriate effector. In this way, a therapeutic ABC | pol ypeptide can be
expressed when cSls m{o?ne suby) ec Cwhd MYEh TG uleQrLae‘lcellg spcgkcalrr/q%ﬁlhé cnlY&xL\}{a%& the use of
smal | mol ecul e dinerizers rapa ? imeriz Imeric_proteins

whi ch contain a §fﬁ'al‘”f“°}h‘bqyé’e’an§mﬁiyr*F€|‘F‘Pf’g fﬁbﬁ‘aﬂvﬁheamfm& PR hAREpabl e of
initiating a bi olpaigiegat nPnLOGESSyrosuthbiaeoafibiNA: bibjadi ng protein or
transcriptional acti tel. v

97/31898, and WO 97@%8@2 oG bl B b Sl b S ol 'hér/%%%@g%ﬁdebe used
to initiate transSEFrepirs ‘“?ﬁ@m?W&ﬂ@@@ﬁ@“m“ﬁﬁbFﬁEV”%ﬂfﬁﬁ%Fﬁ°EﬁﬁtroI neans
or gene sw t ches coanrling the Sirds eefad 8. a0¢rovinsfuep for & orriod 0 REMigIStion2Bonglymch 1S a

progesterone ant Q%@éloﬁtofforl_la@oeak H%pn:gts QImchIMbIDB]%don@E %?&ta%@@ef af ecept or
| i gand- binding donmajn to the ﬁg est er one anta oni st ac ates

transcription bys??FWFﬁ§?¥Wﬁm BT D ?“5‘ TPt 1R 1" c ors that then
pass into the nuchediefoltieredyitprel DBERR. geﬁFln'emeg?ah‘dﬂbﬁ rferiyreeh @ofiveePiastsi 80 benpdi f i ed
to elimnate tihe i@hieh iav{thywrﬁfls chilihing @ €0 PArS EontrAlct BdnRGlink Be AH®@ phAGtutiécade | | gand. The

nodi fied steroi N U S
Patent No. 5,36 4q<}g§l§ ¥ %Tct\i‘%p%igvts f§'¥p§£1§mr%g sggh apﬁgvengﬁﬁe%&)lopﬁ%dl 110337 Vet

anot her contr ol rfE%[‘ﬁB““ﬂ@%sﬂé infrejed <glis i bt EPddedta e MEBREE 61N PaBT e
transactivator. Tiwb Be @psticamisivnsidie desis @ trutiate cibe@t Aste prregsorolifrgt ©f n
DNA- bi ndi ng  donmBddgoe Mﬁ%@duﬂt s%zc,ﬁl&nélmﬁmh@argaQél}CLo&;nadagﬁsms\Ahy gh resulted in a

reverse tetrac cllne r equl at ed nsact to € i e plnds to a
am in cell f;
tet operator in ¥ LFlesi’f:‘)"r”‘é'serﬁscés'"d*?cr""fse ré)tl(’:“w(?%':l\{'ﬁe m’ in e ? el atg(.e)“{'/% 00/ 78972

PCT/ US00/ 16765 poraypuisispds whi ch acti vates transcrlptlon. Such systens are
described in U S. PatigabthdNestodiméy, 46 4combiBant &pr&&eh v2@E computsthe h ABGY, 168.

Addi tional ex Presg Iggﬂ]c&maﬁ QS SLQTE, moruamqeasqmm BoePRSlIMehs are
described in U No 5 39 QEG ygscxamge an AECQ po ypcpn e can bt.%z}lben%gy implanting certain cells
20 that have been genetically engineered. using methods such as those described herein. to express
the ABC1 polypeptide. In order to minimize a potential immunoiegical reaction in patients
being administered an ABC1 polypeptide, as may occur with the administration of a polypeptide’
of a foreign spe ies, 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
25 cells producing ABCI polypeptide be transformed with an expression vector containing a gene
enceding a human ABC1 polypeptide. The cells can be autologous or heteroiogous. Optionally,
the cells can be immortalized. In order to decrease the chance of an immunological respense, 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 release of the protein product(s} but prevent the destruction of the cells by the patient’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.
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Viral delivery vectors containing an ABC | pol ynucl eoti de can be nade
target specific by 5 altering the viral coat such that it contains a
ligand that is specific for another nolecule found on the target cell-
This will allow the vector to bind specifically to the desired cell-type.
The Iigand can be any compound of interest that wll bind specifically to

a nol ecule found on the target cell, such as a cell-surface receptor.
Preferably, the receptor is found exclusively on target cells and not on
other cells. For exanple, ligands for scavenger receptor A can be used to

direct viral to delivery vectors to macrophage cell seriuinefeniati vely, the
viral coat ¢HH*H2altered such that it contains an antibody or antibody
fragment. such as Fab. or F(ab'),, that recognizes and binds to an
antigenic epitope on the target cells. The viral coat can be altered by
i nserting an addietinanefor thqynézysnieroh efdtﬂﬂﬁe“staﬁé*tc’“’ér‘i‘é’lﬁd’é§“dt“l’f€’°?afa§%nd into the
viral genone . lNaseuff «sKink heil iRpikoGondk fatidtis by té bty adconptithelr Fepeci fi ¢

pol ynucl eot i de se uences Vidtdhe gENONME t O
allow t5 taF’@@? ﬁ@&f’f’l@gyge“ﬁl \7’er89:9(§4§2 d%Err/%ggérOB%g)r?tgsg‘?’Fu ng.the ABCI
pol ynucl eot i desuiet anaiciati gerieaally ewm@i@eﬂls mpE fErarerl ey YdelgE” %%‘h“ be

adm ni st ered ARG Tppéaﬁgma%le a%inﬂaetse an@Beleadil@ eGEtabla At caﬁl@]en%séfiPEsm on
vectors, such as t ho Ve co @Q&Ikﬂbs&&dﬁ{ as a

phar maceut i Cé? Ea&%éimfh recorn m ?Sﬁ/\ mggﬁgs Orgﬁ.lilrl%[%‘l co San effective
anount of an bicBally %wey*ﬁlEFe‘FSe’mfﬁ"tTé“tﬁlfedPé’E’B’Pfﬁ'f iEhis "‘g\%ﬁ? CIié“‘xpr essi on vector. as
previ ously defunesliihes Binimplaachn 20 :anaphainme T doislpyrviacedlst abl e formul ation

agent sel ect g, fersr/)oft Se%'oitec%@ thth%né/\éeﬁs'% L0Bc ABNAE recipehitiNkdkidnakd on. Sui tabl e

fornul ation matéerial s preferab toxic.to Rien sisat the
concent r at'? oS- éﬁ‘iﬁl“ﬂ?;‘réag”éﬁ’?:lf’%’é "d??gg % Reral "ﬁ%ﬁ%&] i ];)har nmaceut i cal

conmposi ti on Glednited :3P¢rgPuamJoAB®]1”}9@I5Wh}?fheem“’ﬂd%e6’1‘" BT TABES (? econbi nant
expression veﬁh&ﬁo(mscw;@mfem Mad 12k xpd Verralt 105:32a12% ARtoschenanefis fying,

el ntai ning, g Fxg% J\B;r:rg!sﬁ[ybqug co??&?WleASAibh@J'fpﬁ osmol arity, viscosity.
| 0

clarity, col or?! , or, steri S] L ; of
di ssol ution or re‘lne‘a%éﬁ“vea’dw&'P‘B‘f‘i‘“"'eﬁ‘t‘d“ﬁéﬁ‘i‘a{ L’H ‘Sa “°F %[ahéj&g%ﬁpoa tion.

Sui tabl e for @A tTedibquaiatatebes vied s projebeed fopgspe l@raey ﬁ‘t.‘ﬁd PR4i'¢¥d to, anino
acids (such aé,mglL,béSCLdg{%vlmgll,gﬂdaman@mplexﬁﬁaar@g:lum&;fnm giaP0, pesipigion.| ysi ne) ,

antim crobials, antioxidants SUGH 88,2 11Gis g;md, of g,tllumgggsul fite, or
sodi um hydrog%‘ﬁ‘%’h‘f’?’i“’ﬂ“@‘}"c‘bo”?r%’ ?po ato ’aﬁd 9cho‘ra‘tQ g nate, Tris-Hd,

citrates, 30 PlrosphabEs); 2632 o‘t"héfr‘heiiF@‘é‘ﬁ‘f X AN FY lg’hb‘iﬂnk&nmq gents (such as
nmanni tol or glyiGkiieye suitinedr ade inig preggervtrgon Sl luitakde I@E’h%%ﬁ‘éﬁﬁ“&fﬁ ne

tetraaceti g acld (D %& andmme@%krg&d@mﬂg&e&tw&mn@y Geabcbmeylisted
pol yvi nyl pyrro'] i done et a- c%c odex

VOI' have been
hydr oxypr opy| “Her ot 'i’dﬁ)’fm’fS}eT“Fn s S e o eérﬁ c g% @I sacchari des.

and ot her car bohsity atsesilgcubrrash ywhing sses AR e sy 0/ 78972
PCT/ US00/ 1676%,6.3)

Preferably, the non-viral delivery system is a colloidal dispersion system. Colloidal

25 dispersion systems include macromolecule complexes, nanocapsules, microspheres. beads, and

lipid-based systems including oil-i 1-water emulsions, micelles, mixed micelles, and lippsomes.

The preferred colloidal system of this invention is a liposome, which is an artificial membrane

vesicle useful as delivery vehicies in vitro and in vivo. Liposomes are self-assembling, colloidal

particles in which a lipid bilayer, composed of amphiphilic molecuies such as phosphatidyl serine

30 or phosphatidy] choline, encapsulates a portion of the surrounding media such that the Lipid bilayer

surtounds a hydrophilic interior. Unilammellar or multilamrneliar liposomes can be constructed

such that the interior contains a desired chemnical, drug, or, as in the instant invention, an isolated

DNA molecule. For example, it has been shown that large vnilamellar vesicles (LUV), which
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dextrins), proteins (such as serum al bum n, gelatin, or immunoglobulins),
coloring, flavoring and diluting agents. enulsifying agents, hydrophilic
pol ymers (such as pol yvinyl pyrrolidone), |ow nolecular weight

pol ypeptides, salt-form ng counterions (such as sodiun), preservatives
(such as benzal koni um chl ori de, benzoic acid. salicylic acid, thinerosal,
phenet hyl al cohol, 5 nethyl paraben, propyl paraben, chlorhexidine, sorbic
acid, or hydrogen peroxide), solvents (such as glycerin, propylene glycol,
or pol yethyl ene glycol), sugar alcohols (such as mannitol or sorbitol).
suspendi ng agents, surfactants or wetting agents (such as pluronics; PEG
sorbitan esters; polysorbates such as pol ysorbate 20 or pol ysorbate 90;
triton; tronmethawbeessd ecithin; chol esterol or tyl oxapaPdT/usawistst| ity
enhanci ng agents (such as sucrose or sorbitol), tonicity to enhancing
agents (such as alkali netal halides - preferably sodiumor potassium

chioride - of MONIRL ROl S Al duy BBl ELYsdtBDLEL AR odh LRI Sy eXCT PI €Nt S

and/ or pharmaceutital adjuvant's ton”s Pharnmaceutical Sciences
(18" Ed., A R GEMiingreergrerompecrips, mefiis F%u WA KRTons 1GgTTpsiped
phar maceut i cal | y waliti thy/@uetid MBGLNEESe fd@molddBEs cin o 6dliydied¢d re@imialihe cel in ABC!  vect or)

can 15 be procesgaleioacaat dARCE. M bHuSORNARID aRInARGHOAS sl cRhar macy Lo
produce nedi ci nal agents for adm nistration to patients, I|ncl udln% humans
g

and ot her manmbl $% PRIE fore [RePRQPAECEGET eaf “a“?f‘(')l‘friﬁ‘t?%’l 'be QiR ReHHPIET Ry an ABCL
pol ynucl eot i de owhoain be/iB&ZRt: (1 BoGpima L theaxypy & SEregnt Nedclfigecy yidymobe nade up in

a solid form (i nebpchinfithe BEAIMMRS acup@'wﬁﬁe@eregﬁal ﬁ@a@%h;[ Slﬁdu@%)a e dellina |i qui d
form(e.g., solutions, suspen sHpgéddwc nga e fornms for

oral admi ni strat S0 R AR SNG4 ﬁ% T“Qmewf?CM%gmﬁders and
granules. In suchd§ﬁ$wﬁmé@§a§@m$®Tﬁ%ﬁ)FW@“a&@ﬁﬁvﬁeﬁwﬁwwﬁﬁﬁmﬁhy be adni xed
with at | east uonenf&rmaroi(wdinkmewemsuon ﬁ&‘ecSrMﬁEsCXS(e), szamt ose, or starch. Such

dosage forms may al sq,gG Qﬂ;&g,zm%%ﬁhe%swe DRLIR cofdb eagl;a& spetﬁ%gkhst 10884y
substances other than Inert luents, e.d. brica ents such as

magnesi um st ear at"@" P t?ﬁ@%‘agpémw p‘&?é“;ﬂglimd%§S“a”yf“af6’f"?é‘ta§°“ g?ﬁf Pt 1s, the
dosage forns nayeaks@v@dmpwﬂsywhmwﬁswmﬁgnagémwsmnmabheﬁé'@ndWﬂ%IIs can 25
additionally be p-'ﬁa@d@l@tﬁs@cd oMjpsslslne@ng@\H b&pfpﬁﬂi JrB @6, andihpddschebOG RGR chioksns f or

oral or parent ?I’ agxamgp em)fml!g use% m?%osgn% ol 890:1 nglgcgepci@phm)?l%y po&ngsl iu% as acceptabl e

enul si ons, sol ‘Ut contalning inert
di | uents connnn“?“@?@ﬁ@W%mtH@WE¥9ﬂm§ﬂ%H“§§“%%T@?Im%ﬂ@ﬁ“ﬁﬁﬁﬁﬁ%Ftlons may
al so conprise adjsphinitoRls. cegtinhides, agl swlidsidaagpagiveell eaiuvg, f | avoring, and

perfuning agents. d,aEﬁghoﬁasmly&m]sawém}Lam,ﬁ'me%aeeru.@rfm&ma%gbdn BhRCtion may be
wat er, physiol ogical ' sa Jn r ar rospinal fluid,

possi b| y suppl erﬁaa.mfuiady l% lofaﬁ»on atorgrnas‘,taxédﬁs satiurateA Illlustratwe pl(:n;osphel1 ids mglfdc %ﬁs for
parenteral admni @?SP‘H‘E"JIVBW“DC feekmicpyihosphatdyighobing a%deiil’slcﬁé"’%?sp@ ¥ichebreni xed wit h
serum al bum n are f urthbegeieX nfpbotedhaCRénlciaLifi&i badeld dd@fiatomical and mechanistic

factors. Anatomical classification is based on the level of selectivity, for exampie. organ-
specific, cell-specific, and organelle-specific. Mechanistic targeting can be distinguished based
upon whether it is passive or active. Passive targeting utilizes the natural tendency of liposomes

25 to distribute to cells of the reticulo-endothelial system (RES) in organs which contain sinusoidal
capiliaries. Active targeting, on the other hand, involves aleration of the liposome by coupling
the liposome ta a specific ligand, such as a polyclonal or monoclonal antibody, sugar, glycolipid,
or protein, or by changing the composition 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 atso 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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-52 w o0 0088971 PCT/ US00/ 16765 exenpl ary pharnmaceuti cal conpositions
conprise Tris buffer of about pH 7.0-8.5, or acetate buffer of about pH
4.0-5.5, which may further include sorbitol or a suitable substitute. The
dosage reginmen for treating a cardiovascul ar di sease with a conposition
conprising an ABC 1 pol ynucl eotide or ABClI expression vector is based on a
variety of factors, including 5 the type of cardiovascul ar di sease, the
age, weight, sex, nedical condition of the patient, the severity of the
condition, the route of adm nistration, and the particul ar conpound

enpl oyed.  Thysqsst-ne dosage regi nen may vary w del y,ecouboonaaea be determ ned
routinely using standard nethods. For exanple, the anount of ABC I

pol ynucl eoti de or ABC 1 expression vector to be admnistered is an anount
sufficient to increase cholesterol efflux fromthe cells of a mamualian to
subj ect. SucRERIOEFRtN ENsEETEREt BB maFRRes K HTHORS SBY STESEEW i ng t he

pl asma HDL- ehfdy estsied fod i@ webosedf 1aaresiy bjtindi-Abeflossenadiccthfiteer adm ni stration
of the ABC] polympckgotide or  ABCI expression vector. A sufficient anmount
of ABC] pol ynucleotide or ABC|] expression vector '!ES% an_anoiint t hat

i ncreases the pl éé‘l‘?ﬁ“ﬁfﬂi‘“?ﬂrﬁﬁcé‘é?"'é?%l“?"é‘\/"@?’““&‘fh RGBT B P RECOT di ngl y,  the
clini ci an camntibidtean a treemdpBagerlsangid goehs faybrtxh:emwoﬂvtéo flivdditArmpilst rati on to
ogt alt not QGOOI@]{H iPEtkne ;L%rdtrwaa%uﬂe zggc@igﬁ@aq& in stmetaaemaﬁaqlwndmse;ga;nﬂayf r a{lge from
abou n e factors
mont 1 oned s SHERT BEIRHETE B Tesbiet i PP ER R Bl e

phar macoki net#ssingagearet ers of the ABC poI ynucl eoti de or vector in the
formul ati on bei N@ndi& edsentclhpbif dbley thaidigGbsi 6t iniledRecaplolslvera el néfed @r  t he

cOMpoS| 11D WDLLL . BI0588R, 1 Sk EARNGbRALsARRAHSRbARARSI rod effect. The

conposi ti on nay mnistered as_a single dose, as two or
nore doses (\R/F?l"’&% FEgPd gptabledss e e plsigohetur fiem S WISERT “8F t he desi red
nmol ecul €) ovepmiribinshe sy of aimingsiediend thaverowslizp sybiers# bt e Beaidfpsla gistesit i on  devi ce
or catheter. rEcEHorrmgrrm{o@)f Juﬁ‘i@%mtmcﬁise &hm%tc@p@f[@a&ﬁ aldcenel os@ageadasical OUt | nel y nmade
by those of ordinar apd is Méﬁdﬂm&&%emgxﬁe of tasks

routinel y perc_Frgosmoa %nanfnﬁ rﬁandr}%ﬁucleﬁ' rec? or ca.la;gc Ages TRy be ascer t ai ned
t hr ough usé abovafrpries W‘éFP%fOfdﬁg‘é’a‘Wé%éﬂ‘i%“é EREPRETROR AR PS Aof 2 pammal i an

subj ect may hefitifnansicedt Scledr Rcegioni@and @Xhe whorg of i@end ihet ingiegsesgholesid@gdmi ni strati on
of an AlBC L g&{u%( rgta&latﬁam cfbe Q&ﬁnﬁnéﬁgﬁmmh&%tcholéﬂg& omumm aiﬁmmg:ng an ABC | f
pol ynucl eotide to a cell in viv LMdSing any of a
vari ety of tc¢RAFH U@gﬁhi%é?“fl R HSRAPES ¥ 5%“3”%%\ ?Os?j'ga cf‘%e%art . 3r exanpl e,
U.S. Patent Nechovssw@mﬂtsmve ehelseyrd! BB cemrbe npsured psing as\ﬁy‘r%T‘”"PFé”chS&'tb%’d gene
transfer system iNuwel Micfigs e 1ip06-adildd aitkcrifDhlfa®drd tphdye chdSzok invect or .

vertebrate deveiopment and aduh physiology by ransducing the effects of smail, lipophilic

hormones into transcriptional responses. Several families of nuclear receptors exist, including
peroxisome proliferator-activated receptors (PP ARs), liver X receptors (LXR), retinoid X
receptor {RXR), the famesoid X receptor {FXR), and the steroid and xenobiotic receptor (SXR).

25 The PPAR family comprises the three closely related gene products PPAR, PPARy, and
PPARP/S. PPARG has been implicated as a key regulator of intre- and exwracellular Jipid
metabolism. When bound to fatty acids, PPARa stimulates the protiferation of peroxisomes and
induces the synihesis 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 reducnon of

30 high miglyceride levels (Isseman et al., Manure, 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 to the class of
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30 The above-described conpositions of ABClI pol ynucl eoti des and reconbi nant
ABC 1 vectors can be transfected in vivo by oral, buccal, parenteral,
rectal, or topical admnistration as well as by inhalation spray. The term
"parenteral” as used herein includes, subcutaneous, intravenous,

intranuscular. intrasternal, infusion techniques or intraperitoneally. -53
WO 00/ 78972 PCT/ USO0/ 16765 For oral adm nistration, the pharmaceutical
conposition containing the ABC | pol ynucl eotide or reconbi nant ABCl vector

may be in the formof, for exanple, a capsule, a tablet, a suspension. or

| i quid. The pharmaceutical conposition is preferably nade in the form of a
dosage unit containing a given anount of DNA or viral vector particles. For
exanpl e, these Sygm¥ss&ontai n an anmount from about | 03- 18&iBsepinéres |
particles, preferably fromabout I 0- 1012 viral particles. A suitable

daily dose for a human or other mammal may vary w dely depending on t he

condition of the patl ent and other factors, but, oncqeec@gal n, ngq 1

det ermi ned usi ng“EEUETHE™S FEPHBLL"ePFR HSHLP ST ke S

contai ni ng the ABGuhanNA or reconbi nant ABC | 10 vector can al so be

?ﬂm ni stter ed rectal | yxg @k”otaﬂgl'oereéﬂﬂm% qutﬁe&atth@rsmroe&&aslch@eem]nLmor ation of
e vector can are Xi.n a suit

non-irritating e3%| ‘gf‘g’ﬁ ““éﬂcdﬁga FeeEsa §m¥ tDWA r?ipmscldemetnﬁn :ér?é gl ycol s

that are solid atgcnamﬁucmwymhemmeatsmne@e forutte r4tq 1qmw staJtm 'ﬂ’h‘@""l"é‘&’tcél

tenperature and holeberdl RBHELAQS. %nﬁ'@s]htweisﬁbwh (@ mic@ GEGHTL AREcEhuR@ERmblte vect or . A

phar maceut | Cal CO Ofoflchofegerg}e ers i t nrlggrs Ivh%rl; at%glgsgro HC{I d:l tncnlg‘\loﬁmgll‘ Q%lht)For
exarrple an nuc eotl de or vector ornmul ate as a

powder for i nhal éﬁ'pcmﬁse CN 4 gene JpEETition ‘ﬁéﬁsﬁ?ﬁaﬁ‘l"é@ﬂ’ﬁ%ﬂ 5‘6‘?1 Rygeeblet hefat i on
sol utions can be (fsgg)rBinad @oliaatithLXRpDPEE shwthat £ XRa i8@0 OS@Yed indtekdguieipy. | n yet

anot her embodi rent s’eveﬁprerMe&E‘ﬁat F’W R&n 91%1@1& ol £8 by HAGorRBBETBG &I dga
conposi tion containin ector can al so be

i njected. |njectdBi®d? g‘?sgbﬁ‘?‘é‘fB’?"i‘)'Ff’é“"eE‘ﬁrc n‘?ésr"fpl"’ése‘ilb\'ﬁ“éeé'" e Aqueous or
20 ol eagi nous suspenglibphssamagrystdls f b*ﬂfmteai"édncmfdwmﬁgP'Pb’Vf’hféw% wn net hods
usi ng suitabl e disspedo8iifng); Sdol. w/eztinimgnoagaent(sgﬁnd suspendi ng agents. The

sterile i nj ectabl e p awrh% sgvralum)aymyare]%% to B&a is QEOQ{)})ILE 11‘! cQJhgtgrt)Iabl e solution .
or suspenS| onin a I’lOI’l t OXI C_par en acce l'uent or sol vent, |

for exanple as®a "eBetitsidriei LPFRE‘L Fé‘“lﬁ‘iﬁ'f‘&ﬁéﬂ? *6‘l°’°d‘ﬂ”ﬁ’éi‘? ‘f“i'?iﬁ'éﬁ“i‘%/(sgﬂ’ia?za"bl e
carrier for parent.gualOpin Nigid@ct% Oh(1PE): Slabaetid egal dE@trgebbr-debrdt 149 {1PP7hi ch an

ABC | pol ynucl eotsixglgs Qfvadt®§ the Eymihgac feQonTRAEEE ASerysRRgitd @hdeku@iond BOE ONI C
sol uti on, proper ! u‘\rlmsggtggce;;:y&avackx et al., gmc qﬁﬂ 9 D%Ei.. QQC%S‘P(E @%l).q{c&glrst(l&igr s and

sol vents .
indicate that FXR is a nuclear bile acid receptor. First, FXR is abundantly expressed in tissues

20 through which bile acids circulate, including the liver, intestine, and kidney (Seol et al., Mol.
Endocrinol., 9: 72 (1995); Forman et al,, Cell, 81: 687 (1995)}. Also, FXR has recently been
shown 10 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 enceding CYP7a and
the intestinal bile acid-binding protein.
As described in detail in Example 13, ligands for LXR, RXR, and PPAR nuctear
receptors were shown to increase apoAl-induced cholesterol efftux in cholesterol-loaded mouse
macrophage cells. For example, administration of 9 ¢is-retinoic acid (30 ng/ml} produced
30  approximately a 3-fold increase in apoAl-induced choiesterol 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/mi) produced an

approximate 2-fold increase in cholesterol efflux. These results indicate that nuclear receptors
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that may be enployed are Ringer's solution, and isotonic sodiumchloride
solution. In addition, sterile, fixed oils are conventionally enpl oyed as
a solvent or suspending nmedium For this purpose any bland fixed oil may
be enpl oyed, including synthetic nono- or diglycerides. In addition, fatty
acids such as oleic acid find use in the preparation of injectables. Yet
anot her 30 preparation can involve the fornulation of the desired ABCl

nol ecul e with an agent, such as injectable nicrosperes bi o- er odi bl e
particles, polymeric conpounds, beads or |iposones, that rovides for the
control | ed ovowostai ned rel ease of the ABCI product "CEEE1ESy.

PCT/ US93/ 40839; Eppstein et aL, Proc. Natl_Acad. Sci., 82: 3688-3692
(1985)). -54 wo 0017BR72 PCT/ USO0/ 16765 Al so, the pharmaceuti cal

conmpos i tion gany %&\aﬂg mtu-hﬁaséﬁg%tc Quﬁbhﬁfprofeﬁgrgmhédmmtterﬁ%uxl fromvect or can

adm nistered topically. for to adm may conprise
from 0.001%"PEPAHE%: W‘Wm%e g descp ti“f)lfhE’famB)& {1 oé )ebm‘%’md thh'?mo e%uﬁe formul ati on,
al though it ey macgpips delisén aaissefﬂmwela@arm@o/@wrwcl%mmﬁfra@f"é?’awvsnot nore than
3%, A Yw, angczEHMa@ @Fe@lfuoer'ﬂ %b*c%asfe BRI e Q‘ﬂul%aﬁ nét%fvn)t he fornmul ati on.

For mul at | ops suitable for to admi t Liguid or
semi-liquitl prepAfSEirghd &t B?’a(gt?remcfmmgmé)%%?‘?af?ﬁg L rsgﬂﬁ?%lt he skin (e.g

lininents, | otéptonisgand, ‘mlmeﬁﬁmeﬁmbwfﬁe@aﬁsﬁﬂm&}e gTﬁ%?sff"é’é‘)“g ofihg® d*8uitabl e for
adm ni strati GRrI DHRGUEYEece@@Nigan@T 1nME Fefere emiBiimtraBie@int OBR lm:hd idose of active

| ngredi ent of a?m‘{,%%%s%o@m & t}ﬁuxp&é%&%msrr!ow@ta,talslp;aaeae% 56 phstered one to
four, preferab free tinme he nucleic acids and

/or vectors df’“s‘f‘l’?é°flzﬂ(§8ﬁf’i”t¥?’f’°lﬁi‘”% ”53??‘?'?1‘?"3‘? ésf‘ﬁ’\é\gu 4 grf”ﬁ ol act i ve
phar maceutib ¢ alydragasitsierl, i@ p4(Ears cadxsboldyeroiS&dizings Motrbitra 1K t h one or nore
vectors of tfig isﬂb’(%wr&vch%smcbﬁ hehe RGSBE Saboditavhadid RirRSzen 8dseds a

conbi nation, the t cgolemgml utjc %aa E Sm& 9@&:&%@ SJ;cQéJMhQﬁe%uﬁ%nsﬁs%Q@fr ate

conposi tions TRAT AT e grven a time or different tinmes, or the

t her apeuti c a9gfe’m"§°‘ta&ﬁ fﬁ’é"‘gf‘\?éﬁ‘“ s ’&“‘?IC AT & Cé‘d?‘r‘b%“sai”f *gF"™15 1 n anot her
enbodi ment  Of fedrdiBidELSMAICDIAAY ENEH STINNA TNEF B BTAR BFD 1063 Mospigfsstect ed in vivo
by i npl angat th%(kq;gana‘ls 9Qfs%$b¢c%l’:;d GRknbthd: | br@f%-reh Buodisehl Whekiyf 2 PRORIG@A t ar get  cel |

g(jf)\l;llerat ! Oﬂ (S;llmécl 10 mcr&elcao?tgerlg ei’ﬂux ﬁa?%and 1§S;elferab]}6fct§d Jnﬁlfeé‘-l’aSSé (2)9 ggg gg
A dfield, E. tm@%\edlmmm@e#e Ther 4 (1): 39-69)~ The producer cell line

is engineer ed t O plofbel Y Rral emtddﬂlcnt\ﬁe&tmonemnlteaaiecnbtngig@headﬁiﬁ@wred

pol ynucl eot i dt% lh%Q}Ma%a:{sﬁdjc%ﬁ(?ﬁcr’eage%ho\l@stgralefﬂ%p PR, Ghéd SwoloPmdrdRc1ast Cinity of the

target cells, i.e. prefera rophage emlms1 und d51 .88 hekoscl erotic
| esi ons. °poFfeP‘8'H’“6’flsaf”ﬁ@“‘?’ﬁ%/%jé%a5 ‘Q‘ almgs ¢ Fgsdcont A&t the target

macr op hage preferably, the nuclear receptor Jigands are 20(S) h}'droxvcholcstcro] and 9-cis retinoic acid.

In still another embodiment, the present invention provides a method suitable for
increasing cholestero] efflux from cells in 2 mammalian subject comprising the step of
administering to the mammalian subject an eicosanoid in an amount sufficient to increase

15 cholesterol efflux. A pharmaceutical composition comprising an eicosanoid can be prepared and
administered using the above-described methods for formul: ting 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 afier administration of the eicosanoid at various dosages and determining the dose that

10 effects an increase in cholesterol efflux. The cholestero) 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
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cells and infect those cells, thus delivering an ABCI pol ynucl eotide to the
target macrophage «cell. Following infection of the target cell, expression
of the ABClI pol ynucl eotide occurs, providing the macrophage cell with
functional ABCl protein. 25 In another enbodi nent, the invention provides a
met hod of treating a cardiovascul ar disease by the ex -vivo introduction
of an A BCl pol ynucl eotide or reconbi nant ABC | expression vector. In such
i nstances, cells, tissues, O Organs that have been renoved fromthe
patient are exposed to ABC | conpositions after which the cells, tissues,
or organs are subsequently inplanted back into the patient. For exanple,
one nethod includes the renoval of a blood 30 sanple froma subject with
cardi ovascul ar d¥@¥3¥E enriching the sanple for m)nocytecér SEHE®® cont act | ng
the isol ated nonocytes with a reconbi nant expression vector containing the
ABC | polynucl eotide and, optionally, a target specific gene. Optionally,

t he nonocyte cel IPGI?Qammhﬁ:ductedaem;ﬁﬁhewatzhoicam@iaQ\MJaopfiarsat:dacrqholssuainem 3Vt CSF, to
stimul ate cell r

PCT/ US00/ 1676{ ce IR, LRELQL BB PG AN R c? ’Gé"é‘dg"?%g’%é’ée S will
speci fical l'y tar fepoA eyl ’atﬁﬁiﬁfes“\‘-"rdﬁ‘ﬁ‘f%i“é‘ﬁ‘ cCPRERY IR TR ‘Eﬂ nal |y

i sol ated. |n thi saewdapplipbp@eidrmediagamsEst=aCdfiuy frby mafophabe. ABGIingyp@laypept i de may
be used to propotgrcholeshar ok msofsinwzgséleae oﬁ,qlbelqﬁ,egmn bRfdsta fd@%@' of ex

vivo adm nistration i1nvolves | ntroduci ng o ynucl eot | 5 or
recombi nant ABC PR bPofgiytin lﬁea“‘?‘r‘ﬁ?ﬁ?ﬁf‘id'&ﬁz %“ﬁﬁ‘j“’é‘ét by means of skin

transplants of cells containing the virus. Preferably, a rerrovius used
for this method of adni mts&lsaahlc@mpoukmgntcal;mgmptﬁﬁéhmc%qfOrel gn genes

tni ITp| ants, usi ng C%llesha?IuBéllfuanI% tagrgm (t)e.cl'lcgest role%ay Dneewaatg' Q\Lrgvgc olestero?' str ong
housekeepi ng gene prondter 15 USed to drive transcriptio or exanpl e, the

di hydro Fol at'® F@W&P%@”{‘H‘FR} tj@ﬁéf”m‘ﬁ?@t éfFcoRagy. B@pr@ﬁg@@vem 3sg such as
fibrobl asts, can pld@desnexhddii@bit @6lintMatidy chdiesibraliRSuC Riat callsi abiimnalia@ bubed by al

construct contai thﬁlgsténhﬁoéBanQQJnX@}éEJa%%deQ@ améuﬁlgﬁatclaﬁﬁowtﬂahn@cagﬁnﬂ@ whi ch
allows for specific tar scavenger receptor A, and a strong

promoter. The i nf&ETE] "fg'5é11CII q‘i‘%ﬁw"bé‘ %Wﬁf@‘&d@ﬁ’“ Peoprep Fﬁ‘gaé‘}?“’?’rﬁ rix that can
be grafted i nto ctrimeund davsTHisWECE fxgrewgien. Gichineunderbailsterpined bhweasuded i ent
subj ect. As the rgatg@,@u-ksrouw.pto*&oieaﬁmannaxﬂﬂl-anoesmap@@omnhavmt.srdoasgést will

SpECI ficall y i nf e‘agatdet]g*%?mn%ﬁxr &?e tha?%}e«ltcfp%g‘gas N gcnc ex% Lok 'H'@?‘BEP%F Ux activity

transplantation resu n increased anounts of estero

in cells manif estTHTFPHE o PRIFE POPRngs sHrgEmee ?W%ﬁ*ﬂ‘}‘i‘eﬁcp%ﬁ nent, the
reconbi nant expr essicpnpopdgiboind dmpnipgSheropcénhigioNBEBC! piRNA/Rng nalyids ldewrcan be
adm ni st ered USi N@d 4 aVd dedeided IRGANLH WSS PcRUCh as described in U S Patent

20 In one preferred embodiment, the method comprises administering a cAMP analogue to
increase the gene expression of ABCL. As shown in Figure 8, cAMP increases the expression of
ABC!] mRNA in normal fibroblast cells approximately 10-fold. Preferably, the cAMP analogue
is selected from the group consisting of 8-bromo cAMP, N6-benzoyl cAMP, and 8-thiomethyl
cAMP. In another preferred embodiment, the method comprises administering a compound that

25 increases the synthesis of cAMP to increase the gene expression of ABCL. Preferably, the
compound is forskolin. in yet another preferred embodirment, the method comprises
administering a compound that inhibits the breakdown of cAMP 10 increase the gene expression
of ABC1. 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-l-methyixanthine, R020-1724, vinpocetine, zaprinast, dipyridamole, milrinone,
amrinone, pimobendan, cilostamide, enoximone, peroximone, and vesnarinone

phosphodiesterase inhibitors.
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No. 5,399, 346. For exanple, an ABClI pol ypeptide can be delivered by
inplanting certain cells 20 that have been genetically engi neered, using
nmet hods such as those described herein, to express the ABClI pol ypeptide.
In order to mnimze a potential inmmunol ogical reaction in patients being
adm ni stered an ABClI pol ypeptide, as may occur with the adm nistration of a
pol ypeptide' of a foreign spt ies, it is preferred that the natural cells
producing ABCI pol ypeptide be of human origin and produce human ABC

pol ypeptide. Thus, it is preferred that the reconbi ngnfane&el | s producing
ABCI ponpepWP&%”%b transforned with an expression vector containing a gene
encodi ng a human ABClI pol ypeptide. The cells can be autol ogous or

het er ol ogous. Optionally, the cells can be imortalized. In order to
decrease the chamggouef praaareci d?ﬂmm&h:oxgei xﬁaalod toBSPaRGEnistdrhee heehhrgliomay be

encapsul ated 0 aYl tpff)r a nuc]ear recgnm %n TE%”M‘CQH QJC“! Cnf%e Ihl? E‘é“ﬁﬁess:a-ﬁe

encapsul ati on"br’fr:ﬁ'ta s are I oconpati ble. sem - per neabl e
pol yneric endBé?éu'?‘Sé‘Ssc’l?Fd 'f‘r)é‘r‘FBP‘%l é%d Sf“}‘f’z&f“ Figsg 4] ¥ab%fT ﬁ‘@'e?gfeéase of the protein
product (s) bub-riigartnckessBeSTABIC Trdkfecodn studne ugre|phBR hyhithlqentgnat i ent ' s

| mune sys{em, g&aspéé otk D& unge“r‘thE &%’i‘&fﬂle ABACLH S o, ioRaMthge A0 T oundi ng ti ssues.
The transfecte

s can be adm ni st?}2 %BF?E&J tlent II%SI ng the
above- descr i FEF°BIRSEE e T BEP RO/ 'PHY faérféeg echni ques for the
encapsul at i orspefficilly.rannepheedelisragfeacduritbpPRil progubrd « 43-fold ingistie ' K& Fiepar ati on  of
the encapsul ﬂtﬁﬁer&@‘luly%t@@ﬂseiadaefizb ol i, @ - @il irosd iRlupRizicatibiey iy be routinely

acconpl i shed. For ge..et @ { Rty BUR o0 f\(;Qh95/ 05452 and
PCT/ US94/ nggq‘s?en of‘?as an%’a ?‘r@q’q} crea.'se ml rae.ss CO?'(]'[ A I'.;])rl nqg:;é i cal |

engi neer ed'¢c efsprgs @BPWE’ Héh TP e v'@"' 'd% ﬁ‘?ﬁé?‘ﬁ/‘hﬁlb"’*bsi‘eb"lls&@ 537 ’°§3 ti ve 5

nmol ecul es. Th&ogapsLb@s regpRe BHir0EorRSAbbhe Nk treisemapbdeyt syeeEicevabl e. The
capsul es encapsylales, Gl Jla§sz‘:stol;r aRsdubs 2640 Wisteh vy iRGaRBicianise DNA nol ecul es

conpri sing DI\{;A‘H{%@% lélcgag (,?mdcir(:) Ils tgat?d wnltu bogal li(é?almgsg n a@cloib%cea&lthllh\é %véE@JeeC ul es

operatively er's g regul ation in
Vi Vo upon |rrp1na‘rrvtiat=fet9?iy’|‘hﬁt’@“das SETRHEPT Eﬁﬁgrﬁ’aé‘t"”“%”&%\??‘%ep br'dVi de for the
delivery ofs thesnoligasl es fromliving cells to specific sites within a

recipient. |n addjti.Qp, mﬁ,gs‘m;Jng;MaﬁmlE@ftA@et prmg,s ,evam&&znéaam@n&al 472; and

5, 106, 627. A system for encapsul at I Vi ; Libed in PCT
Pub. No. D OIUSE CRERPSRREF et AP Fosisdigf ol po lEg ey 0, )

91/ 10470 ( Aebprseh @vengp pavsde)am%bﬁweableéﬂrmcrcail gholestgrglsfnn ﬁﬁ%ﬁﬁ‘Fd’l” 113: 322- 29;
Aebi scher er ahammalidQ8ec EXIAGKE the NepuT &iministedrk 1 Q6OnapbaliagstiecTr ib@eyiet al , 1992,

ASAl O 38: 14 2 ouﬁ P cglﬁgourg(ﬁ!ag iYREYs ABYS L8R 10k aM:WQL:QﬂE&edﬁS encodi ng ABCI
is a"non-vira elivery s system . Techni ques that shaye.hgen used or

proposed for g&lfget ﬁ‘E'f"aﬁ;?"“i"?f&"l“ SOBIREALF FOERITE = s b

and administered using the above-described methods for formulating and administering
pharmaceutical compositions. A therapeutic amount of compound is the amount of compound
that increases cholesterol efflux. Such amount can be determined by measuring the cholesterol

25 efflux before and afier 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 efflux is due 10 an increase in ABC] activity, the
amount of ABC] protein present in a cell sample before and afier administration of the
compound is determined, using methods described herein {see Exampie 11). For both

30  measurements (i.e. pre- and post-administration of the compound), the amount of cholestero]
efflux activity is divided by the concentration of ABC] protein to determine the amount of

cholesterol activity found in a standard concentration of ABC1 protein. An observed increase In
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conpl exes, adenovirus-I|igand-DNA conpl exes, direct injection of DNA CaPOlL
preci pitation, gene gun techniques, electroporation, |ipofection, and
col | oidal dispersion (Mulligan, R, 1993, Science, 260 (5110): 926-32).
Any of these nethods are widely available to one skilled in the art and
woul d be suitable for use in the present invention. O her suitable nethods
are available to 20 one skilled in the art, and it is to be understood that
the present invention may be acconplished using any of the avail able

met hods of transfection. Several such nethodol ogi es have been utilized by
those skilled in the an with varying success (Milligan, R, 1993, Science,
260 (5110): 926-32). Preferably, the non-viral delivery systemis a
col | oi dal di sper#bamssystem Col | oi dal 25 di spersion systemsoinses ude

macr onol ecul e conpl exes, nanocapsul es, m crospheres, beads, and

l'i pi d-based systens including oil-i -i-water enulsions, nicelles m xed
ool es, and |1 pARAR R HIg BLELSLLSd sall ol ol SUhom o il nvent or
vehicles in V|tr&”§ﬁd“ﬁﬁJﬂFv®’ Li posones are sel f- assenbllng, col | oi dal
particles in which a lipid bilayer, conposed of anphipltilic nolecules such
as phosphatidyl serine 30 ory encapsul ates a portion
of the surroundi ng nedi a sucﬁﬁgﬁiﬁn?&gﬂ¥$Tﬁgg%mP%hme"§Urrounds a
hydrophilic interior? mﬂﬁaﬁﬁﬁﬂﬁlP§$mﬁwﬂﬁﬂVFFF FRECIsAY sSTEP8L6MPe e En be
constructed sucHetdmhigtwhetheetht @ingqundnoddent(ia. msreglages dadezahentheaie, drug, or,
as in the Instanmxph;w@mm@n sL,aqraodm%mda&,@@eusQNA, 6o eﬁmfﬁg eR¥anple, it has

been shown that |ar Ves. 7 WD 00/ 78972
PCT/ USOQOY 16765 r antjg’L ndslrjlhag?cieés ¢ rla g{rﬁxﬁts?w" a”gt%“my g&%"‘" Br§'l.ffﬂéff EEEubst ant i al
per cent age of an b4tflrgitd HBLfiolerterol.canserdipgiy. ﬂgholdafPfg@mlfmsrcmvnévbﬁf ey resuch as
RNA, DNA and itnt aeful iving i@ of QRG22 NEAPG R pOEAded Win bidiembokihen AG YRGS
interior, these gRGEAMLESLLES %a&rebfﬁagqﬁeg cyr&r;,s,g fot Qamm@é an%d aﬁ%' sina

blologlcally active form (Fraley .an Fa ad] opou 1, Trends
Bi ochem Sci ., am??°%“§6¥““sﬁm8$BEP“?H?YQ* Fbﬁ@ﬁﬁéDW%mﬁé“ﬁﬁ“ﬁ?T|0|ent gene

transfer vehi cl e meduktingfoersi¢ngivharopmoiatien ABE brepegt predgce agdoaniinght hrpresant . (1)
encapsul ati on of () BRsfGeNas @fmbina: &5&:sxtcma&uchinghpo@fia‘ni>mf%QMls Vmidss@lngl ot

conpr omi Si ng t helr]'rc lepél 81 %g-lexcg%tlc e%;?clsg:ow aysampqczo} mptragsfe%tr;:c?hn%t ccﬂs x{?comac?:u Q§t anti al
binding to a tar arison to non-t dellvery
of the aqueous c F‘ftsfé‘:r‘FF§°‘b°F“St‘”ﬁ’é‘h?/‘éséf°81p‘é‘“‘{ t5ing ﬁ@e"f‘hﬁegﬁi“mgd@llﬁ"e’GVfF’B'Eﬁ' asm at

hi gh effici ency; zemekpfestipniae enplatiche gadfeaddhecdeis\nier eaeps @gisthaaa: ohpogenet i ¢ 10

i nformation (Man r&hcﬂ@ corrBanng ©d rel@dive Gharégﬁ&e el Qtrémmeﬁué%stoﬁ cdudeh i by c@)ﬁ% S0). The

COITpOSI tion of th lhettﬁpcgr% UIE tglerebfée}énmnegtheera xPressmrh or}ulrﬁm¥ Ictmtggholjlsgiatjisy in

particularly hlg% ase-transition-1
conbi nati on \lef h st el‘:’(ﬁt dgecombma.nl reporter construct comprising a helerol.ogous reporier gene

operatively linked to an expression modulating portion of the ABC| 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., Rasic Merhods in Molecular Biology
25 {1986); Sambrook et al., Molecular Cloning: A Laboratory Manual, 2™ Ed., (Cold Spring
Harbor Press, Cold Spring Hafbor, N.Y. (1989)); and Ausubel et al. eds., Current Protocols in
Molecular Biology, (Wiley and Sons (1994)). Alternatively, the ABC] expression modulating
polynucleotide can be inserted into a commercially available reporter construct, such as those
previously described. Any vecior suitable for ABC) polynucteotide 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 medulating portion of the ABCI1 gene is the 5' flanking region

of ABC1, containing ABC| promoter activity. in one preferred embodiment, the expression
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especially chol esterol. Oher phospholipids or other |ipids nmay al so be
used. The physical characteristics of |iposones depend on pH, ionic
strength, and the presence of divalent cations. 15 Exanples of |ipids
useful in |iposone production include phosphatidyl conpounds, such as
phosphati dyl gl ycerol, phosphati dyl choli ne, phosphatidyl serine, phosphati dyl
et hanol am ne, sphingolipids, cerebrosides, and gangliosides. Particularly
useful are diacyl phosphatidyl glycerols, where the |ipid noiety contains
from 14-18 carbon atons, particularly from 16-18 carbon atons, and is

sat urated. IWdddsisrat i ve phosphol i pi ds include egg 20°pNEHR%t i dyl chol i ne,
di pal m t oyl phosphati dyl chol i ne and di st earoyl phosphati dvl choline. The
targeting of |iposones has been cl assified based on anatonm cal and

mechani stic factors. t cl ass on the | evel of
sel ecti vi ty, n:fog yl ar %(paomo r}ah 8@32 ene compnses%é(%l%(ﬂd ?p'_‘ én%lgég?r?@rgd

or ganel | e- spewmﬁwvmlNe%h§ﬁ¢eT$%mT%W@evﬁﬁgA@%nwﬁémﬂP§fWﬂﬁﬂﬁéhed based upon
whet her it i Slsﬁa&)Stl \6@3, OT31-8638,11 Y5216 BASSI 166, & aTogessh SIGEQLD Wd:2e8lst he nat ur al

tendency of Pfepera%P rEe%eterc\)?a%Bug Ee n%rtra[ slcl.lgéfled ?mrL e & 38.(1%5:5%;)2 prfﬁwﬁcﬁgtld&m o-endot hel i al

syst em ( RES) contaln sinusol capillaries. Active
targeting,? on‘haﬁ H@db'ﬂ‘hle?‘fe’ﬁsar’?cﬁa‘a‘i‘%‘{?ﬁf egamphepigq! éff‘F]H?PS%‘P“ aﬁeg"?e? posome by
coupling t henubrle@as;ecminst Bloraprefprey, the Brebolog@msrenons e bolasciegtidgptbly cl onal or

monocl onal E&Q&Qh!lum?eHQe%Fmemgl%%QLéth}memQ{ cmpgdﬂ'teﬁhﬁhrecﬁlﬁblrbry @Jm&ngl ng t he
conposition or size | i I posore in order to achieve targeting to

organs and ce‘i"PS"'t’cy‘ﬁ@%PRdtsh"é"f““t i 'the naturally occurring sites of
| ocal i zati on. Pr ekenigidcymbinetep@@ chrisgaritiransieeed ipod speeore g <fronocl onal
anti body whi Ci’ﬂa&&ﬂb:m rbbs&dcohﬁu&aﬁgﬁﬁmhdc@mmsa t-0s Sipeej ffie  cel | - sur f ace

i gands The vlgualnqescn% d 112 ns§:c§1on ods %gglg)ﬁetizmm& m E%%QIQ; 8al§d Fab or
F(ab')I, as 't D |C|en to an the antigenic epitope on

the target ceP I rs"f C"P’I‘Péeﬁ BF SN | °°“f."H‘é il ‘i’aﬂﬁ'd?d usigg GNP PRSSRY® ‘FPAGITENt r ecogni zes
an anti gen t haaEidsarinonetichediasstea®h, vaibnic lpi-rchiged rarsfyaipn, ele#‘PPDfa‘FDOr - 58 WO

00! 78972 PCT /JA%&QAJ,GZfﬁéoneaﬁmkewmmnaﬁn daaaa;uug,emdse@epe ggmagespeci fically on
macr ophage cel ven receptor A TBY X Qi ted for the
are%dfﬂﬁgx }ﬁff ecblar o!o %‘?Ejl;f:)) 'ﬁ )?cp 1 qlr b A Iyrgg‘]tlr p@h géﬂll

pur pose of *t osones to a nmacrophage
cel | . A nunbemdepfrrprrioe exdditioas %‘aﬁlzﬁe'W@OWP‘%VQ?@HWW%‘E“L"&% ei t her
pol ycl onal  OrmdiRRa Addendly, thehoditrt! s Bitiresiant h0s: &1 Mposdnmiyishdmayepin Al so, |ipid

groups can b Ll@&]qgaprﬁgrgl;hggg ﬁloﬁalglgt flepa% lod :Hl:sglnah:'c]l &yoalbrcﬂifab]y R Rysd cb!pOSOTTE i n order
th the I'i posonal

to maintain the targ t a i at.i

bi layer. In aﬁ'ﬂ‘i“’("lf’%‘he ?&‘}Plc%’ﬂg’“ﬁ AR r% 7a°F1 Seﬂ‘ %%%“%b%&% for joining the

| i pi d chaimns dogeettiagn oftreportretopsres: 40 graatieh °f89 Lﬁdif‘e@“ﬁﬂ“é%ﬁ‘ip@ﬂ'“%@l‘}él n showed t hat
| i gands for ngeli@ah rkeaapd i ise WR E@ceabli@ of 1@st edifu@g t Degnnination of the

appropriate concentration of reporter construct and transfection time is well within the skill of
the ordinary artisan,
Following transfection, a sampie of transfected host cells that was not exposed 10 the 1est
35 compound is assayed 10 determine the level of reporter gene expression. The level of reparter
gene expression found in the sample of unexposed transfected host celis provides a conrol
measurement. The transfected host cells are lysed and the level of reporter gene expression is
assayed using any of the methods well-known in the art. The assays used to measure the level of
reponter gene expression differ, depending on the reponter construct used in the transfections.
10 For example, if a huciferase reporter construct is used, the luciferase activity of the cell lysate is
measvred as light units using a luminameter, as described in Example 15.
A different sample of the transfected host cells is contacted with the test compound being

screened and the level of reponer gene expression found in these cells is subsequently measured.
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to increase in cholesterol efflux. Accordingly, in another enbodi ment, the
present invention provides a nethod suitable for increasing chol esterol
efflux fromcells in a manmal i an subject conprising the step of

adm nistering to the nmanmal iran subject at |east one |ligand for a nuclear
receptor in an anount sufficient to increase cholesterol efflux fromsaid
cells. A pharmaceutical conposition conprising a |ligand for a nuclear
receptor canpMEPar ed and admi ni stered using the 15 %B VR d€scri bed met hods
for formul ati ng and adm ni stering pharmaceutical conposi t| ons. A

sufficient anount of a nuclear receptor ligand is the anmount of |igand that
i ncreases chqir@esgb@r:ﬁutranse&a‘dIhweenﬁmbmasmumheesaraorlqﬁurﬂa}ﬁsm aeduhly neasuring
AT Rl e R A e B e W R o 1. SR
vari ous dosages debeey ehe"§ Tfects an Ineiease in

chol esterol éfs t‘jxen mTrhewfefHJ@I \éS'Eﬂeﬁ?ﬁ‘Fd Tef felpKe rprep &t eBP I Ng assays
previously desskirishad, Tt%@anNhh@dyaaa 1ohRESRPHOERE @ fefortkd ciia BGreakt invat ed
transcriptjon factors Q]r devel opnent
Lranscrit %O e 8{5 rsgﬁggg%s?aﬁgaéaﬁr&%ﬁvgg{@poh%;g.my& }519 ?‘%ﬁph. vel

hor mones i nt Ge“t‘-‘F@PFS%?i“bﬁ‘Bﬁaqu“dr esponses. Several fanmlies of nuclear
receptors exist, rinAly| heddvegf refodr Peié pEBonpEBd in biek@ted con@t telaiat ed receptors

(PPARs), liveg, geé @&Q}Q O St cdobrlRene &RLIidAdubh ieend EEEREARe &R&E{)oundt he farnesoid
X recept or (F§< tl e1 sterord aﬁd xenobj otnl cporg ! R). 25 The

PPAR fani |y cb b EHPRR M ELE ] PETAE ’é?i’“‘é‘é‘ﬁé“g?o’(rﬁﬁc B Share X,
PPARy, and? PRP&R(BhrEsionPRARGs! shepsss bebesanapp thoe gt eaheahe test chrepgund dasul at or of
infra- and exbin@@hd ABclgent xpregion. mai@&mbeil siaponidN@ne dund if @iskeabdey aci ds, PPAR

t stimulates the proliferation of neroxisones and dlrl’lcg genst he syntheS|s of
sever al enzyrrelg |%vof°°\}’3de]allvet°ﬁ' ch(g;( dation ¢ fSE {1y a%:{% The PPARa

receptor is ardsgeththeies ‘@'E'??F‘%é?r“l"f“é‘ﬂ”g'éthe Ef“b‘r“’“f’ﬁ%"“f"fﬁ‘?cdt éé““’e’df"ﬂdg that are
prescri bed f okpotidigent @ptesgini nodallsGhpo@iolthie gh cdmppgll yeBeveitedi® ldve viatmrtef | Sseman et

al ., Naturg, g%&lzxpré@ 1eudeIODddol cefil iR @ikt 1BGEst RBp IR ﬂcﬂﬁﬂdﬁe gedeO I egU| ate
the transcripti on%nlof gﬁ@' ar ge nunber of genes that affect |ipoprotein and

fatty acid n@tan In addition, PPARy |igands, such as conpounds
bel onging to the Ao sspesTol hETESDN GURTBIYTI0 PEPALISOBrTBRES! PRS0l | di nedi ones
conpounds. haw edagierwhsoB colprubdpeimeasBCiHRkdi@dd dholeaeltl e®ud Bucghhyizer i de | evel s

in humans. LXB,LRea5 agéxag&@re@l ofr:}%f;#m Qﬁuxtmgnge%gmmitaﬁaﬁ a.tube cat abol i sm of
excess chol est erol tLerodl mer with RXR

0
to a DNA rés p‘Bﬂ@”é““é‘l"éWﬁ’c"d?thf’%a 2 %ﬁff‘g °l°§’er° Efd\?\’ﬁl(bsﬁmeaﬁ'?:%cfes the enzyne
responsi bl e fowmmalize crllavig-dieiesticerpragpd 'ﬁf@fﬁ@’ﬁd (hessianberei bl chol esterol to
bil e acids. StaudiSarhpi\seceifRftniadd@iih FeS:@orthpaEki 2ndydLaXRangdte euvemefl at e enor nous

ABC1-dependent cholestero] efflux in a sample of cells after contact with the test compound,
thereby determining whether the test compound promotes ABC l-mediated cholesteroi efflux
25  from cells in culture.

The level of cholesterol effiux in a sample of cu]m.red celis can be determined using
methods known in the art and described herein (see Example 1). Any mammalian cells that can
be maintained in culture can be used to measure cholestero] efflux. The cells can be denved
from primary cultures or from immortalized cell lines. For convenience, cells can be

30  immonalized by transfecting them with amphotropic retroviruses containing vectors with inserts
of human papillomavirus 16, oncogenes E6 and E7, and a selectable marker gene, as descnibed in
Example . Preferably, the cultured cells are fibroblast, macrophage, hepatic, or intestinal cells.

More preferably, 1he cultured cells are RAW 264.7 cells.
- 66 -



anounts of chol esterol esters in their livers when fed a cholesterol-rich
diet, due to their inability to increase CYP7a gene transcription in
response to dietary cholesterol (Peet et a]., Cell, 93: 693 (1998)).
Further studies with LXRa null mce show that LXRa is also involved in the
regul ation 10 of several other genes that particpate in chol esterol and
fatty acid honmeostasis. The biological role of a closely related nuclear
receptor, LXRI, which is expressed in several tissues and is activated by |
t he sane oxysterols as LXRa, remains unclear (Song et al., Proc. Natl.

Acad. Scr., 91: 10809 (1994); Seol, Mt. Endocrinol.. 9: 72 (1995)). FXR
which is evolutionarily related to LXRa, is also involveg?hﬂ ﬁng esterol 15
hormeost asis. Li k¥OPXEY: FXR functions as a heterodinmer w P

receptor (Schwartz et al., Curr. Opin. Lipidol., 9: 113 (1998); Vlahcevic
at al., Gastroenterol ogy, 113: 1949 (1997)). FXR is activated by the

synt hetic retinoid TTNABeandolsupestpi s sohpdgif ¢:0d thacionechénrcatiensthak al | -

trans retinoic acl'esdco(n&@%%sm@& to@dlama cE{n@ﬁeveiN@éhLlcstef%P%x l§§ddman g levei7909
(1997)). Recent studies ndicate that FXR is a nucl ear le acid receptor.

First, FXR is abuliagitTrs) Ry s eeeed PHtliestab st bin s Wm'%:‘ﬁ‘ bile acids
Ci rcuI at e, i ncl udiomgpuddiisanepsirgdtp detgrmibegistainprer of ehaigsiekal effk@ ypifec8Bltheest al ., Mol .
Endocrinol ., 95 7c%m£01u%95bso thERYBRABEL m@laied chbidekol effiokin a@%!e(ﬁ%baﬂ At so, FXR

has recentl y beenhat Eas Qecn clom cte? \th‘h\{]%[%tscorgpogn%?senl%gsorgdt g)cl;ernﬁne){SI Oou91%¥£
concentrations of "S&VETar b IT's ch Enoae eoxycho | c acid

(CDCA) is the nostedpist ‘éﬁtm'f"l\em“é?/%?“dé‘r ‘haFS‘ 00"8@1“@3ﬁ@éﬂfﬁb‘zgﬁce“%e?“%:kﬁd( 1999) ;
Maki shima et al ., wifiGie@RCEypoudBdi abdB6 24 hbFOR fofel RO i ICDICABT SmdéaGIWN t O

regul ate the eXpr@.&%eQPeﬁ%?stfsayéﬁ‘ﬁ%ﬁ@Ll ogﬁﬂﬁ%ehlm chdh@b bl lPal as!sJ}cob' le salt
honeost asi s, including those éencod mgp the intestinal bile

aci d- bi ndi ng p¥ot &ra> %A%féé‘lfﬁb‘?dﬁg‘ﬁ ¥ bd‘é't“%ll“’lh‘b'i‘sr‘f‘eﬁi?é'ﬁﬁf@xi3”‘ef"i""@"él'ﬁds for
LXR, RXR, and PPAR Imgoif 83! -mefigcieptiars! oiflor @n biremmad tsog inqurens&BAUpoAl - i nduced
chol esterol effl uarolyinweaiaahaeﬁi.ars Bk exbeaided ApOUSer exmﬁrtapehagﬁamlnieaawdFor

exarrpl e, adm ni st gh?l%teg)pﬁ:ﬂﬂ& ca? b s%yeE %(n% &%\%ﬂ%-s%gel A%(’ §o yn& m Qomgrl;sglg?lé\(ﬁ% 30

approxi mately a chol ester ux in

these cells. Sim V& e E“&tﬂ't‘rfh??t“?’ﬁf‘i%ﬁ“d?“‘??‘tﬁh MUY R eS B ol (5
g/ m ) pr oducedisappnexBiiableluyieogdedt theghnk tima ardda@ diesame uratqyaba| it is epokeresg eith
chol esterol effl Uke tefhnbsind hat recei ved fenfi brate (3 pg/m) produced an

CPat “mucTear T ecept or Lo BB T EE BB BT/ G HRyEE Ry FMeshul At ed (o
i ncrease the rat ecgfseheiy Fupsrintdiconanedy! 'ét‘*l%éf“é‘l’ﬂi’P‘é‘%t‘*\ﬁ F°d1"’°“é‘l‘ PEE from
macr ophages. Fur t bemaohessteralstiighe 30 fnclsadin ihalefek & iplegerd gfluxFougd is s=RAomemdd at ed
chol esterol ef t;ol U¥ith test compound over the control level of cholesterol efflux indicates the amount of
cholesterol efflux promoted by the test compound. The difference between the cholesterol efflux
found in cells contacted with test compound alone and the chotesterol efflux found in ceiis
contacted with test compound and anti-ABCI1 antibody or anti-sense ABC1 polynucleotide
indicates the amount of cholesterol efflux mediated through ABCL. For example, if controf level
25 of cholesterol efflux is 1.0 and the level of cholesterol efflux found in ceils contacted with test
compound is 1.1, the test compound promotes cholesterol efflux by 10%. If the cholesterol
efflux found in cells contacted with test compound and anti-ABC1 antibody or anti-sense ABCI
polynucleotide is 1.0, the increase in cholesterol efflux caused by the test compound is entirely
ABCI1-mediated.
30
Methods for Detecting Susceptibility te Coronary Heart Disease

The present invention alse relates to methods for detecting the comparative levet of

ABC] gene or protein expression in a mammalian subject, including a human subject. Given the
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from macrophage cells in a dose-dependent manner. O her nucl ear receptor
activators, such as bezafibrate, were shown to increase cholesterol efflux
(data not shown). 5 Accordingly, in the nethod for increasing chol esterol
efflux by adm nistering a nuclear receptor ligand, the ligand is
preferably selected fromthe group consisting of LXR RXR PPAR FXR, and
SXR nucl ear receptor ligands. In the preferred enbodi nent wherein a LXR
Jigand is wused to increase cholesterol efflux, the ligand is nore
preferably selected fromthe group consisting of 20(S) hydroxychol esterol,
22(R) hydroxychol esterol _ 24-hydroxychol esterol, 25- 1o hydroxychol esterol,
and 24(S), 25 epoxychol esterol LXR |igands. Most preferapgxﬂm&n s LXR
ligand is 20(S) WYdY8%§chol esterol. In the preferred enbodi nent wherein a
RXR ligand is used to increase cholesterol efflux. the ligand is nore
preferably selected fromthe group consisting of 9-cis retinoic acid,
retinol, retinal mledflkBEYiariwleneat ¢fhoitee daeimihatiod 8fa@icgeasedlbvelndABCahedy aci tretin,
fenretinide, etreljenak sm@m A%:émn%@&l ret VBN prIIMNEEed stlidBievdr (AREP69.  Most

preferably, 15 the RX igand is b9 ci.s retinoic . I n anot her Rreferred
enbodi ment wher elgﬁ"eﬁ”’ﬁﬁ? ﬁ’essg"éﬁ‘%& ° &g %‘%Ef‘e“6““‘?1‘&?!)’86‘1“5‘@*"8‘%'1“%% SEFOP MRf 1 ux,
the ligand is pretecabioprdiggly. the preset fryeonn pigeides b aigiwd HF detetting By empgitireedi one
conpounds. In ﬁnoévtlafAE{UI%ineEx&ﬁﬁoﬁﬁbﬂdﬁﬁ@&tsubjdm&ﬂmhm&sQﬂﬁ;f Iy Bt 2 I €CEPL OF

LT 1 L AL P ot £l NS ARIIALLEO (UL EG 12 o RECCAAG SIGUGS! o1 O
efflux. Preferably WO Or nore rece gands are

adm nistered to a @"U‘Eﬁ‘ ‘él’:fmp‘f A% () FFares ‘h&F‘ée‘ %MBENF?*%"(’}P%%'"'RXR" i ¢find. More
preferably, the nusdeanaesepiiet sunigaadsf aBel @NOxpréyich daybe hadwgther ol  and
9-cis retinoic a%xqparamlerl:vétaf'plab&m&ﬂé‘sEmrﬁmgﬁi&ﬁﬁ%sub}ege present invention

pr ovides a method sui tta cel?sam le is fir tlgbul;le ?mac.rnmo la%S\EbeerlC{rlmu%Inf | }Hi%(': f[\oel;:n cells in
a mammal i an subj ect CoRbEl ErRg fRe EAPAET PR GE BT Fammal i an

subj ect an ci cosaRuite cr"rfmm*r Caﬁ?eﬂ‘mf’d SWHP'H whFrEpthe ‘P@Oq}’ﬁ ecrpela@e h Beep fothesst er ol
ef fl ux. A phar nmacsetddobseea tan BOAMOS bding Giall-LR APl SchdtjordibcRLreQBaN6M, O Kadplche

prepare d and ad ”Eeﬁ‘é = tcgrﬁgltm Lefd Qﬁ&u@ eN&p QY ﬁvedcﬁigﬁf rplg*g\ mggrdiﬁ :ht R cell

formul ati ng and adm ni steri ngﬁﬁﬁﬁ}{ar maceut i cal compositions. A sufficient

amount of ei cosar8TRF T &4 fe™ B HETY HRTEay °é”sbe SEHE wes By g &fF I ux. Such
anount can be detkaeyn wreneds iy ndamerrpteg addaccidhighddippthohethofsidesgibedefnpte  and
af ter adm ni st r atéxafeidb arliberoeixGripsathdiotterbiior ABCUHRNIO&A e& AR Bet er m ni ng

the dose that 30 elLeghs. Al b0l ARE: MhiNBhEsLEI Bl ik dlinchol ester o
SR ISERY

ef fl ux can be neasured using assays ‘grew ousl é descri bed. As
\

descri bed in Exanpt® 1,84 §é‘r‘i‘6‘?"&?§°‘WB‘?"@’ béﬁﬁ%ﬁ‘ ° PHREPEFEEIHEA - i nduced
chol esterol eff| urRNmioodoltestiedioimpleo Sidaig trabS eexpressipropthage cledrps is For
exanpl e, adm oSt dofbdred Witldf pre-de@rhined siandard level of ABC1 mRNA expression. A pre-determined

standard level of ABCl mRNA expression can be obtained by determining the average
concentrations and distribution of ABC1 mRNA found in cell samples taken from a
representative population of mammalian subjects, wherein the mammalian subjects are the same
species as the subject from which the test cell sample was obtained, and wherein the mammalian
25 subjects do not have coronary heart disease, Tangier disease, or other disease associated with low
HDL-cholesterol and are considered to have cholestercl efflux activity within a nermal range
(i.e., as indicated by an HD'L-cholesterol level within a normal range). The determination of 2
decreased level of ABC1 mRNA expression in the test cell sample of a mammalian subject
relative to the pre-determined standard level of ABCl mRNA expression can be used to indicate
30 a susceptibility to coronary heart disease in the mammalian subject.
Likewise, the detection of a decreased level of ABC1 protein can be used to indicate

decreased capacity for cholesterol efflux and a susceptibility to coronary heart disease.

Accordingly, another embodiment of the present invention provides a method for detecting the
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WO 00178972 PCT/ US00/ 16765 PGl2 (25 nm) produced approxinmately a 2-fold

i ncrease in apoAl -induced cholesterol efflux in these cells. Likew se,
adm nistration of PGEl (25 nM produced approxinmately a 3-fold increase in
apoAl -i nduced chol esterol efflux. These results denonstrate that

ei coasnoi ds can increase the rate of apolipoprotein-nedi ated chol esterol
ef fl ux from macrophages. Accordingly, in a 5 preferred enbodi nent, the

ei cosanoid is selected fromthe group consisting of prostaglandin E2,
prostacyclin (prostaglandin 12), and prostaglandin J2 ei cossnoids. Methods
and Conpound¥0 67 ncr easi ng ABCL Expressi on/ Act i vi tRfF"& Wt hat ABC 1
functions to pronote chol esterol efflux, one way to increase chol esterol
lo efflux is to increase the cellular expression of ABCL. Accordingly, the

present i nve@Jnlpgnw@;le@mmlcbvatedﬁmmﬁtnhﬁmlsubﬁw E\ﬁibrln@mé %pﬁs&c}reaaﬁl ng

chol est er ol Ié{]%énnjnralest e samslc lfro tgemamma 1an su 1 {‘téa!sa the.’Xn u?q'm nisteri ng to
the manmmal i af ] S o i oVl Jo'f Sipound t hat increases the
expr essi on ofABSB\B@“Fn ip fre SS’&FE& SWM agd (C)AOIPME'FEalﬁemW@faﬁ*ﬁjmf?temeff'heé‘t‘-j'npound is the
amount of cemampndmﬁ Dad-deleRGi-0 a5:@51 MR bf ABXPHASS hhiereby d&m}g wamount can be

det erm ned, by negs We VepogAg&eer gene expression of ABC | before and after
admini stration o nd at various dosage and determ ning the dose
that effects an W@W@@@é ‘H PSS %ﬂﬁéﬁﬁ%ﬁ%&*p&@%gfqﬁﬁe“‘?ﬂ@“ﬁB@SF gene

expressi on Canasbdg paes Pregiblp)heabbai dhBg! ol ioodsueanpk & ibmomsthe subj ect,

separ at I ng t hﬁone m&yntt, %e Q‘Q&Hlomé@ @vottﬁ%cg%tn%‘m@&eﬁg:n% cﬁ}Qﬂﬁﬁ‘ent ration Of

ABC! r RNA usi ng net hod rein,, such as
lesassomatéd

desc
RT-PCR 20 | r'BR&PHP&Te 2?“?@8%?%%"31%13@’) Jg'te‘?’l'&g‘ 6151& AORPTT SES adni ni st eri ng
a CAMP anat ogiteiht el ssimple Femrsenpichibe ARSH eromivpmswpered yitk 2aBCENmARseS hown | n
Fi gure 8, CANRinkiAGHMaS eStide BRreARME R KNQMVODAVIABCHDBIRNA siRa@ar el i br obl ast

cells apprOX'ar%%Lsyas%mem%md% mggﬁf eh%mnyﬁsctlQ&,b&%g&?@cwmg 'sdsel ect ed

fromthe group consistin rono CcAl MP,

8- t hi omet hy| *SERMos H’"%h’afhﬁ@? B T (R TS ‘""’E“ﬁ‘é’reﬁ@PWBd conpri ses
adm ni st er i ngn&EFACSMpatinde delaaion @bbd apremdigigsesing hgosyratdesiesicof cAMP t o

i ncrease the fger&eenﬁasarngiﬁia Qae&fa mé\mlfo-rmaﬁﬁfxﬁﬁs%bnlo%l ofrm@ preIPoEINd i s

forskolin. In another nreferred. acmma gonpri ses
e AR T et S SR Ry (Ol U

adm ni stering d AMP to increase
the gene expr‘eaé%l“‘lffhwyﬁ‘l"‘hﬁwdf”“ %Clé‘%QPFﬁI‘Sé’°‘8?ed§ﬁj’éﬁ“%{“€6‘r‘PﬁEfﬁ?‘?ﬁ is a
phosphodi est ee@sésd nhi bi tor. Preferably, the phosphodiesterase inhibitor
is selected fromyhgogk s pm&smé&mlm‘-nplsfal;ardax@m,mme&mydea| ne, 3 30

| sobut yl _l 1 ITEt hc}/ald)grggitth¥xlﬂ%l TOLEL Apre%ﬂﬁml\#dqprgcgamourﬁbfA?B%Pr naéa;l be di pyl‘l danol e,
m | rinone,” affinone: °prmobenda t per oxi none, and

vesnari none cﬁﬁ@g’ﬁhmq&&ea&e@gq cﬁﬁFtﬁiﬂ{o%?fngCI protein found in cell samp!es taken

from a population of mammalian subjects, wherein the mammalian subjects are the same species

as the subject from which the test cell sample was obtained, and wherein the mamrmalian subjects

do not have coronary heart disease, Tangier disease, or other disease associated with low HDL-
25 cholesterol and are considered to have cholestero! efflux activity within a normal range (i.e., as

indicated by an HDL-cholesterol level within a normal range).

ABC1 Antibodies
As used herein, the term "antibody” {Ab) or "moneclonal emibody” (Mab) ts meant to
30. include imact molecules as well as antibody fragments (such as, for example, Fab and F(ab’)2
fragments) which are capable of specifically binding io protein. Fab and F(ab')}2 fragments lack
the Fc fragment of intact antibody, clear more rapidly from the circulation, and may have less

non-specific tissue binding than an intact antibody {Wahl et al.. J. Nucl Med., 24:316-325
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-62 WO 00! 78972 PCT/ US00/ 16765 I n anot her preferred enbodi nent, the nethod
conprises adm nistering to the mammalian subject a ligand for a nucl ear
receptor in an anmount sufficient to increase the gene expression of ABC.
As described in Exanple 17 and shown in Figure 12, ligands for nuclear
receptors can up-regulate the gene expression of ABC 1. Transfection
studi es using pAPRI, which contains a 5 luciferase reporter gene under the
control of the ABC] pronoter, showed that the ABCL pronoter was activated
in the presence of ligands for LXR and RXR nucl ear receptors.

Specifically, macrophage cells transfected with pAPR I produced a 19-fold
increase in luciferase reporter activity in the presence of 20 O4chol, a
16-fol d i ncreasewonisyei f erase activity in the presencePefUsuigiss RA, and a
280-fold increase in luciferase activity in the presence of both 10 |igands
conpared with Et OH control. The results indicate that both sterols and
retinoids elicit @gssﬁtmengesetf;amﬁmmfwa;ﬁﬁg%%d s OMELRE, HBCI promot er.

Further, there is an a(gﬁ ent SYEI istic et ween the two cl asses
of conpounds, as TRHHRICSENHY RS W?Qﬁeéttai‘“é"dleh‘éfr”@&%“‘ NP er ase
activity found i th"@e’I'CIS?BIFF“émae@“WW Pdedes] | gands. | n accordance with the
inventive nethod, praéienslehydimtitanduigainercia8ibsies egl @eafifomsiRer gidoup

consi st ng of Iﬂ'XRnon&SBI anPiPdm SE:?‘S%mmlgtéarﬁ&qle%BbJ dréﬂ.ﬁﬁi‘% knolupte@ﬂg.le; bAN to

increasing cellular |evels of ABCL roteln reverse chol esterol transport

can be pronoted BY AtAREF ?fg“d‘chFé'“’& PEPPR e ABPIR FHERIRETHR A ™ anot her
enbodi nent, the proesebtinemdntings Wwnoiataibedy coredrisoe the suitttcatzioeoffaor

i ncreasing chol esrt.ﬁlmpatmbeéyf(&wt ﬂcraﬂmn&e.h Lgssné tRerc@f) a0d B BIRRn ragbnsxubi-d%&]aconpri si ng
the step of adm n]%usterl n rr%mm an O%UPJ ect _ath er, eutic 20 anount

antibo anized antib t a t
of a conpound that Tnhcre ses TV EY 1 h &N angunt su Tamél ent to

i ncrease chol @st@Mdie 5“é?ffalﬂlh'52“° "R“%’H‘&H"r‘é’e@dt‘q adwab‘?:Bﬂﬁ'd@F’teP‘de@E)ﬁbrl sing such
a conmpound can prapa&saing Srikeadrirdn Shehedibelsi RgediRefoalkowectdastmnindeed met hods

Iﬁr for rr;JI ating amma}simnaﬁé&mnmn? RG] m&@gtao&a&scgb@maﬁwaam@ A

er apeuti c anoun Creases
chol esterol effl ug‘?’a'”’éﬂscﬁgp%é}ql’” ﬂ%{r{p@é§ ?Sp grerﬁnL C}g%/)g#g‘ﬁgﬁ 7t92

chol esterol 25 ef fBUxndiéferapd Ramd (TAF% /€839 1ABst rati on of t he corrpound at
various dosages and dei eeRddié:pgdutifEan atb@e conpats i1hin@6k SnodMurhal &liBASER | N
chol esterol effluy ,yging. AREDQMS, J%fyﬁe}{ﬁdgl}é&i}{edqrﬁsﬁQ%&i%@geou&g%mp%rig%'éa‘nﬂ‘e

whet her an increase 1 n chol esterol ncrease in

ABCI
activity, the anBBrit? Po¥ uaeRste PPETES WIPPEEBHIYS of SERERTY: 1sBAPT B B8 %r e and
af ter adm ni st r at toonnsof 2 tubectidcemeruintha) ssiedep’e Mertityedth 2 ppbprrgottetchodos
descri bed herein §(se® Eyampl@redylniboliey diddédd Mgainst the polypeptide translated from the

20 described polynucleotides are generated in said animal. Procedures have been deveioped for
generating human antibodies in non-human animals. The antibodies may be partially human, or
preferably completely human. Non-human animals (such as transgenic mice) into which genetic
material encoding one or more human immunoglobulin chains has been introduced may be
employed. Such transgenic mice may be genetically altered in a vanety of ways. The genetic

25  manipulation may result in human immunogiobulin polypeptide chains replacing endogenous
immunoglobulin chains in at least some {preferably virtually all) antibodies produced by the
animal upon immunization. Antibodies produced by immunizing transgenic animals with z
polypeptide translated from any of the described polynucleotides are provided herein.

Mice in which one or more endogenous imnmunoglobulin genes are inactivated by

30 various means have been prepared. Human immunoglobulin genes have been introduced into
the mice 10 replace the inactivated mouse genes. Antibodies produced in the animals
incorporate human immunoglobulin polypeptide chains encoded by the human genetic material

introduced into the animal. Examples of techniques for production and use of such transgenic
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30 neasurenents (i.e. pre- and post-adm nistration of the conpound), the
anmount of cholesterol efflux activity is divided by the concentration of
ABCl protein to determ ne the amount of cholesterol activity found in a
standard concentration of ABC 1 protein. An observed increase in - 63 WD
00/ 78972 PCT/ US00/ 16765 chol esterol activity standardized to protein
concentration indicates that the increase is due to an increase in ABCL
activity. Methods for ldentifying Therapeutic Conpounds 5 Anot her aspect of
the present invention relates to nethods for screeni&q wigipound to

det erm ne wWi¥® ¥&#73 he conpound nodul ates (i.e., up-regulates or

down-regul ates) the gene expression of ABC 1. Such conpounds may be useful
in the devel opnent of therapeutic conpounds that increase ABCI expression
and thereby pranohe chelestes obacf fslsuxianssemaisand blsoads.| exelss of

HDL- chol est er ol . Ag orpli n?Ley . et hods for identifying conpounds that may be
to useful in™fE™{ BAFIENE "G car di ovascul ar di sease are provj ded. In one
embodi ment, the Mresent sntipqtirermay ot PPUER di's o8V RPN oRPFUFS sicérelni ng a t est
conpound f or iAB&i-eX RHAS $410 Markaeelll frat iHagran@eatci asintay sfeo npolesinng thdhe st eps of :
(a) .Oper atsl V%n}{milz:!tignklc@%ulg B@?%ﬁc&r@ge]lg R’a\%bWﬁJtsela el rﬁ%gﬁg%éﬂsq‘npromu' ating
portion of the _rram"rals| an Al ene to produce a reconbi nant reporter
construct; Byl rabsPrRErPrHFrii¥er econbi nant reporter construct into a
popul ati on of hoatmemed fosprodfidng a agsayriang 16 comprses iaperizingfuch @ BHFEFERT gene

expr efssi Ondi %ﬁaﬁ@m&l :i%%og%ha?lﬁEiﬁg&flﬁﬁts@dn BGduoE inS jacid ebhico it ac;i ng the
transfected hqost ce th t test. conmpound.bei ng. -onl €) assayi ng
the | evel of PPES5BFE &P a%nérﬁ‘@ °'éex°EFh§§Ess‘fn8% plrgﬁ”ugtog%e?qu?rg&bn? Q%]%g&? érjféor?(sf ect ed host
cel s after dorimmetzehiotihalt honsteshkresApeadls 12ad™ery? e8nBarih§ the rel ative
change i n t h@ede@MR hywliota@pRrbeiengnge: Bifdves &l dine BausedesByroexdsure to the
test conpoundy L NEELHYas JGhiGkThdtaRGhch Bom ARG nEALEBSSToORciEREI| 8k Ng activity.

20 First, a recombinant reporter construct risin r gL ogous
reporter gendYordarst iRfe Ry “i"’i“‘?’ﬂ?’%f’b“’f’%’ﬁ’ésrf’ "8y #gggioghmrr%apﬁqualﬁ Eyg portion of

the ABCl generde gonstr Metodehs dnfvadies ABEtd byt BEEPBheHbRfA R T If
pot ynucl eat i demamiehal e@4uter gene can be inserted into a vector using

vel | -known |i gat i1l‘?.£‘ AN CLONL NG LRI NIANES poiSttele, 32y hfAOSR 1@ | Ded herei n
and in standard |aboratory nanuals, .incl gg’.n nhm\i/}ksmggser%}tm Jasi ¢ Met hods
in Mlecul ar F§AAOgY P TEEBYY BeAREF 6 ER" 8P 51" \VB1 ecul ar O oni ng: A
Labor at on Marugédity ofZhe ABG} polyp@irde dSuSpmiibadies c4ke hrde byPRRYENE 7" EPr i ng Har bor ,
N. Y. (1989)) ; anAfwifd$slRRNidebredonding GhShe regibhidsseial forlPhoBtted obmgpoitithe Mol ecul ar

Bi ol Ogy.’ (IW ! a% bogvncq t%Qers]éd gg‘e%grﬂl)c)wheﬂél il:iﬂ'ﬁﬂ’i't?‘lhl)]_l/s@]’oycfﬂ\.& h@)g%@}t_hte)(pr essi _On
nodul ating  po yn’uc? gotide can be i nserted. into ComEr.C ally available

reporter consferiba cholesieep] etfis apspyygich inactivating anubodses can be &mp nan v

assay, such as any of the cholesterol efflux assays described herein, to determine whether a test
compound promotes ABC 1-mediated cholesiero) efflux. The inactivating antibodies can also be
used in in vitro assays to detect the comparative Jevel of ABC1 protein in the cellsof 2

25  mammalian subject. The inactivating antibodies are also useful in kits suitable for screening a

compound to determine whether the compound modulates ABC)-dependent cholesterol efflux.

Kits for Identifying Therapeutic Compounds
The present invention alse includes a kit suitable for screening & compound 10 determine
30 the ABC1 expression modulating activity of a compound. The kit includes, in an amount
sufficient 1o perform at least one assay, a recombinant reporter construct COmprising a reporter
cDNA operatively linked to an expression modulating portion of the mammalian ABC]1 gene, as
a separately packaged reagent. Instructions for use of 1he packaged reagent(s) are also rypically
71 -



previ ously described. Any vector suitable for ABC | pol ynucl eotide and
reporter gene insertion 30 can be used. The chosen vector should be
functional in the particular host cell enployed. Preferably, the vector is
conpati ble with manmal i an host cells. Preferably, the expression nodul ating
portion of the ABC | gene is the 5 flanking region of ABC 1, containing
ABCl1 pronoter activity. In one preferred enbodi nent, the expression -64 WO
0078972 PCT/ US00/ 16765 nodul ating portion of the ABCI gene conprises SEQ I D
NO 3. In another preferred enbodinent, the expression nodul ating portion
of the ABC | gene conprises nucleotides 1- 1532, 1080-1643, 1181-1643,

1292- 1643, 1394-1643 or 1394- 1532 of SEQ ID NO 3. Al soperaRfeB8E:er ably the
het erol ogous repd?¥8¥™ s sel ected fromthe group consisting of

pol ynucl eoti des 5 that encode the |uciferase, 0-gal actosi dase,

chl oranpheni col acetyl transferase, and green fluorescent proteins. Mre
preferably, the khebéeldhogeesionegaptnprotios ofahegahyaigcsRdtspd eomphint e Sencodes t he
| uci f erase prot elﬂQﬂcm& J@qu@ncpaﬁ dnk Erwer?eﬁ Lr%omfn%ﬁ e E:@stﬂ)mmlamlﬂfﬁmonbh& reconbi nant
reporter construct Is @gconblnant
reporter construfP™PE*4Hand ells. 10 The
r econbi nant repoFHE¥W%Gmyﬁwwewm@aﬁmb@mWﬂPF68%@@&CWﬁﬁﬁsﬂﬁﬁmﬂﬁéﬂSQelIs usi ng
any of the prevu@aaslsay ndasmm e 687, a8 fa@ag, i 109%- ITEX dASEEEID NS 3.VIRdE depoas t he
methods descr i bedolyf s ANPLESI: Hodtkene mruafifth o BXAIMRL BreehrliCmb RO T

construct can be°® rans n cal ci um phosphat e transfection,

DEAE- dext r an nedWﬁ?@H“TFﬁ%@?@ETFBHMfEhﬂT8%*%“WP$WH‘Wﬁ&fgWEHmT?Eﬁsfect|on
el ect ropor ati on, mehrs &n@atiot horpondr prbeigt Thon the Orcompizes orheetth euclpds hidters kown  and
descri bed nethodgmgéﬁgum@&gqmm;gm5§&ﬁgmal , 15 Basic Methods in Ml ecul ar
Bi ol ogy ( 1986) The Is:]t?scdth:re: thct can Qa e'afg'é/rs 10 sohd rtnataitof maten%lguc%lag s ed under
appropriate co d|t|on ALHEST 268 & r rfer T ich can be
subsequent |y neaissricé PW@?‘E‘F aijFSWP"'f“ﬁé‘ Hﬁ'@%‘tb‘"&@ pargr. §°“é“"rr‘ﬁ"rﬁ‘fﬁ‘fai"’e'i‘ﬁ°fhost cel | .
More preferably, thiaRg wamaddiias 2 ritostinag edclor ¢f Sie gresrm gwophafes. for et ast |

hepatic, or int esplaékgh@l:anggel élass vM:lﬁéd tpgoﬁix%iﬂmaﬂ‘ quatathfe‘s JﬂQ&Btcrﬁﬁs’tJd vdclr. Sel E‘Ct ed
fromt he group consistin

cell's. The 20 concent lf'sé”f‘?g?)rﬁ f°6'fse t’t?'cal}ytmé]ru ge(?éaﬁﬁle “8'855‘0" dascebm %{e rea‘Eﬁ'eqof t he
transfection c@n'Wawymwdep@ﬁﬂngﬂawﬂﬁﬁbmmvﬂﬁﬂ§¥@é?#&ﬁ*ﬁ@?ﬁ%ﬂ*ﬁﬁﬂaﬁhe type
and concentr at i Orsa@fle hR:Simigd) daintdsaadd imERH a1k R @t dveanpBhdniikrges, eymeropr | at e
concentration of yeporter copsheuct and transfection tinme is well wthin

the skill of +the ordinary artisan. Follo 'H‘P? i’granb ct |e§lr!11gac%m sanpl e of
transfected host celI%“?ﬂﬁ%mﬂﬁﬁmHS?mﬂ&%%§E %’?H@ 8"? P

determine whether the compound modulates ABC1-dependent cholesterol efflux. Inone

cfnk cot-ngges Et)nD ﬁbg‘ lin her prcferre ]{n’o% megts

0 embodiment, the kit includes, in an amount sufficient to perform at least one assay, an
inactivating anti-ABC] antibody, as a separately packaged reagent. Instructions for use of the
packaged reagent(s) are also typically included.

In another embodiment, the kit inciudes an antisense ABC! oligonucleotide in an amount
sufficient for at least one assay and instructions for use. Preferably, the antisense ABCI

25 oligonucleotide comprises SEQ ID NO: 53.

Microarrays
Tt will be appreciated that DNA microamay technology can be utilized in accordance with
the present invention. DNA microarrays are miniarure, high-density arrays of nucleic acids
30  positioned on a solid support, such as glass. Each cell or element within the array contains
numerous copies of a single nucleic acid species that acts as a target for hybridization with a

complementary nucleic acid sequence (e.g., mRNA). In expression profiling using DNA

microamay technolegy, mRNA is first extracted from 2 celi or tissue sample and then converted
.72




25 conpound is assayed to determ ne the | evel of reporter gene expression.
The | evel of reporter gene expression found in the sanple of unexposed
transfected host cells provides a con-,To] nmeasurenent. The transfected
host cells are lysed and the | evel of reporter gene expression is assayed
using any of the nmethods well-known in the an. The assays used to neasure
the level of reporter gene expression differ, depending on the reporter
construct used in the transfections. 30 For exanple, if a luciferase
reporter construct is used, the uciferase activity of the cell lysate is
measured as Lb@Hssrtini ts using a | um noneter, as descreisep1sies Exanpl e 15. A
different sanple of the transfected host cells is contacted with the test
conmpound being screened and the |evel of reporter gene expression found in
these cc] is is subseqyentl %§§éed _ -65.l Q%lg@gZZ EQT/U§QOI16765
Preferably, tFRE™TFERLIEErBEH Caf P aeied W TRt he t est conpound
for about 4- 4&mh@uﬂ§Amrwbw@tpwaﬁesaﬁkymmvﬂ@‘#ﬂ@%ﬁ#%@%@ﬁ“ﬁﬁgﬁnwélIs are
contacted wi tanavt h@en%%ﬁze@@rﬁmﬂﬂﬂg ThOfmoa Ol ibeiSs DI A 1ROk fptcificdily Bdand1OI €

preferably, the transfected ells ar nt act sd.amf ok he st est conmpound
for about 24*NStF ”"d'?’ﬁac’ds%"r]fé‘g%s'gahs ageg XSIeQrﬁggasuroe the geeve of reporter

gene expr essiwmite iba mﬁeb(w@édﬂa'(ﬂ’(‘fbmﬂﬁ% frym eenelesapli S HLPEBR LY to measure
the | evel of repams e.rgh GRRBpCKREEGSIr@Tng Has { ied rapglof gpiexposatretrec't he t est

conpound. Fi nal,| e hec! %eJui%sV&'mef%Ive.ﬁ,QrP% L&l GRN& hﬁmn@s@,&m,fmbmdl n unexposed
control cells is ggare W t l'evel of orter gene Ppresm on found

in cells expogkdiop (9f @ test ’”lé‘BiniTB‘ﬁ ﬁ?:l‘argf‘i)f"ﬂg‘f%nf FhEoEHET e Phe t est
conpound has #ABE&] ABXprosss e wrbder dtriofi graibeliapiof yopuiptonstapeeepegdien ©f 10 of gene
expr essi ony,i NRRLD meRd:d fmSc@HBI \%§s akdCenfah@neSAN® AHC) @higuficd fel sarele the test

COITpOUI’ld dOES dqstcovgroby ald m the % i non%f s@lxcp(re c§1§$09ﬂ’5 m’ﬁiglh’(m%m 5'1:1@&4@' of

reporter gene&XPFEEEISH S expose t est corra};’)1 nd relative to
the | evel of repo'?‘st‘éﬁm?j‘éh“é‘f ’é"kﬁ’f"’é%@lzoanmﬁ”t?ﬂuﬂﬂ bF“ﬁ df:"élﬂ‘t"'? g REFTE™ %' ndi cat es
t hat the testREONPHOM HEm dQis bteguhnathesmthheergewénmq@)wesdsqoewewmﬁ\Bc‘sm3. A | ower

| evel of repgit§bm Q%&ﬁal%ﬂfd% Slih%hcim@ B&lif BB ¥ PO Qtke Bam&hei siests conmpound

relative to the |evel gene expressi o0, f.ou0d. i ont rol
celI's, indP’calBL KB T1E iech f”@é’i‘“‘é’a“ ’SO “aown-r egu%':at es t he rgwn expr essi on

of ABC 1. Anopdvsraiopiagie ldewfrtﬁneuswee%mﬂ“v PVBIFTT GrriPs efibess Py thods for
screeni ng a t egtoees GHIPBEostiliti@henaiche nhietier stdreliverrpoirid Pronot es ABC]

redi at ed_chOLesf i loe S SHTBINAA -wS ORI bG8 ca) sasa2y N 1 he

| evel of cholesterol ux i I ng . faintained in
culture to def®? HFREa Cc?B'Fﬁ“P%‘F 8V rcss'n'p()fem B5Iesterol e JI% %‘g"‘%g’ contacting

the mammakd ambremhlisdiviguy! bity mnet“é@%&tfﬁb%%ﬁfdﬁ%?“ﬁg“%‘d?dé’@%ﬁ“ 9 assayi ng
the | evel of echal @Eiseﬁh@e corresponding mRNA is missing, severely underrepresented or severely

overrepresented in the abnommal diseased cell.
The term “individual™ and used herein refers 10 any living organism that has RNA such
as, for example, mammals, plants. This method is preferably used to identify the source of
25 human genetic abnormalities. More preferably, the method is useful for detecting genetic
sources of human cardiac and cardiovascular disorders such as identifying ABCI as the genetic
defect in Tangier’s disease.
The term “abnormality” as il is used herein refers to genetic differences that causes a
physiological deviation in small number of individuals in a species in comparison o the majority
30 of individuals of the species. The abnormality may be a positive abnormality or a negative
abnormality. For example, a positive plant abnormality would be 2 genetic difference that causes

some individual plants 1o be drought resistant in comparison to the other individuals in the
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efflux in a sanple of cells after contact with the test conpound: and (d)
assaying the level of ABCl-dependent cholesterol efflux in a sanple of
cells after contact with the test conpound, thereby determ ning whet her
the test conpound pronotes ABC 1-nedi ated chol esterol efflux 25 fromcells
in culture. The |l evel of cholesterol efflux in a sanple of cultured cells
can be determ ned using nethods known in the art and described herein (see
Exanple 1). Any mammalian cells that can be maintained in culture can be
used to neasure cholesterol efflux. The cells can be derived fromprimary
cultures or frominmmortalized cell lines. For convenience, cells can be 30
immortalized by transfecting themw th anphotropic retroviruses containing
vectors with i ns¥Wppssmf human papill omavirus 16, oncogett@4sEgs'8nd E7, and
a selectable marker gene. as described in Exanple 1. Preferably, the
cultured cells are fibroblast, macrophage, hepatic, or intestinal cells.

Nbre preferably, yjoh8 KUkl 88l Gk SoRbEoRAW 204 o inG8hbiSn mﬁémmec%%mfm
PCT/ US00/ 16765 The | evel  of chol esterol efflux in a sanple of cells that

has not been con?léf}’:{"é’lﬁ”\ﬂiet"“r‘f“et%%”“glftég‘tag"é'@?rb??ﬂ?i’bf‘i"% nmeasured to obtain a
control [evel of cholegkEeedrhn beftbd descrivéf by refetehicd tb ominvestizasioh awpeatic gengfc cgbrol est er ol

ef flux in a sanpberafierammal mme@@LJr&v&r@&onfea&,nngﬁm ﬁ%gma@@de W the test

conmpound is neasured {9 anount of ch t effl ux affected
by The test 5 potbodarteintsr g ¢ B ariner D OBttt erf ux

in a sanple of maffalF AR e biedo use haprol sl Bt Ees éeldﬁiwrt\fhwhe thisest
conmpound i S neas oegentc Qisd@tiewiith BRiedtd1eve asiDidRlevaf of M3Thing nigheseksiad ipebreihrol est er ol

effl ux affected %ﬂ)mam&tm&%@&mlsaﬂ ﬁtsq&%te%sxm i;alafﬁe ﬁlnlége@en&ulf&gnt act ed

with the test conpound tor about 8-24 hours ore ch estero | ux or

ABC 1-nmedi ated E&RBT 8L & Sl ?‘%“” SV BAS PTPRE" | ‘é\?lésl SUEFESTABETPE. medi at ed
chol est erol efif| mwuehalis dreofts SHEPR prodepontfs imirgp-sary varvimiore ABC. 1 fold mideip@dyedt hat |
upon bi ndi ng, i nkidtassict HRasaBl A Vekshiyno@Hat, ARGl Ldditihal ebady ib&/t@ded 10 contittnel evel of

ABC | -nedi at ed anrgty 0§h1§r5u?pnt gcl:lc{.' LIH mcﬁdc r%.?an%%%% a%%@USI n galt@ﬂltul clgednse ABCI

pol ynucl eoti de t hat e expression o or - exa e, the level
of ABCI - nedi at ed ‘“dti{ﬁfﬂ' & TrgifT disFaeg ﬂ?&“’&’&f‘ﬁ Bocprenpe Bar Sy F KD 47 1° sense

ABCl pol ynucl eot icehepare @itparrersitad (rreSEegetc Dtervh@eat W67 linkgleathddceasptoasidipion$he cel | s

shoul d be contlactu.e@ MMchidd of Jﬂ@ca@dﬁaﬂe p{f\a@ dnd BB HoRAGLY, bQEhcﬁi@Jl &estsl&ds,aluéangABCI
pol ynucl eoti de a duration th b J S

contacted with tﬂhtmicand%atc %)cnc e fjmffm 9 %HQPHauoTSe\%‘Z&]m of SRt ol ¢ of ester ol
efflux is the saf@§t cakele ‘*FPI‘E“‘@%PI‘FE“ o4 inhyritge eyngliy dyfectsfsuch as the identification of

ABC] as the defect in Tangier disease
A further utility in this method is that other genes that are either under- or over-expressed
20 in the disease sample vs. normal should include those that are differentially regulated in
consequence of the genetic defect in the patient, either as compensatory rtesponses or as
contributors to the disease pathology. This couid provide identification of other proteins in the
relevant biological pathways that may be amenable to drug development and help eiucidate the
pathology of the disease, with implicattons for treatment and diagnosis. In the cases where a
25  gene deletion or other mutation causes complete absence of mRNA, as observed in many
examples of thalassemia (globin gene defects) and other genetic diseases, gene expression
analysis of disease versus normal samples can lead to the identification of the missing gene in a
more straightforward manner.
Although in these examples, the genc expression array that was probed with RNA
30 samples was of the type in which probe samples were cDNAs arrayed on microscope slides,
alternarive array technologies would suffice. These would include, but not limited to those
which array DINA samples on filter membranes or use oligonucteotide probes synthesized on
'gene chips” by photolithography.
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chol esterol efflux found in cells contacted with the test conpound. the
conpound does not pronote cholesterol efflux. An increase in the |evel of
chol esterol efflux found in cells contacted 20 with test conpound over the
control |evel of cholesterol efflux indicates the anount of chol esterol
ef fl ux pronoted by the test conpound. The difference between the
cholesterol efflux found in cells contacted with test conpound al one and
the chol esterol efflux found in cells contacted with test conpound and
anti-ABCl antibody or anti-sense ABCI pol ynucl eotide indicates the anpount
of chol esterol efflux nediated through ABCl. For exagpluemndds control | evel
35 of chol est®P6¥%efflux is 1.0 and the | evel of cholesterol efflux found
incells contacted with test conpound is 1.1, the test conpound pronotes
chol esterol efflux by 10% If the cholesterol efflux found in cells
contacted with testagoRnen Rtk it b aBE&Lof distingt lo\edspclestideg preesi€dnse  ABCI

pol ynucl eoti de, slubsstra:l'e th{ Q?pell MJn%atﬁfcr ly?e Ghehest. 31[:9|ch:§fgfaksumcaﬁwed by the

test conpound is entire 1- medi a L Pelesting
Suscept i bi | i ?‘Veff%abéSéPllfrf‘éiipﬁ)‘ HB‘éff“f‘”aﬁ 'EaéaE’%@rePfﬁg s} arédeaﬁ yz%dﬁj\r/eﬁlhon also rel ates

to nethods fefowslet @€t ngrel e Bonpalakti vel I@\?@IU%fPa‘ABE $4714ERe"Ir protein
expressi on, | Y584 5306, %y@nqyrﬂ al. I 1964y Bat &gncamhwnsﬂns.ﬂsﬂbg\dets PaG ven t he

-67 wo 00/ 78%?2 PCY / US00/ 16 . gnol efflux, the
det ermi nat i oﬁ'°8f6°5a66%i‘€"csr"%°5§%&“sP%@%I"F J’Aégcommge%’ 1%!;]9 ﬁé’rreot}el n expr ession in

a manmal i an subj ecbemiel @tslivepracetuy apst - HBJF'éiFY’r‘i"r‘f@bbc feﬁt‘f’dsé?”éfs’fe of ABC |
gene or prot @lefenR%P he 55 Bf GafibdRe. US @hytataidzsvelicGaibier ao@u’se@p"ﬁi’ Eﬁ lity to

coronary heart disease sublLect nglgpared;sgg“nlﬁjvechaﬁ.asem i nvention
provi des a rrefeﬁﬁof"?nﬁca“a{e’?kggcc?‘%ﬁ“ the con ar at |lved§ 1m3/or um?gfav gene

expr essi on® i rregrem@hiPrlineRrPe SR} &SP U SHBr TR Ph PHe ™ obtai ning a
test cell sanyhedsfascomackibve amecnmar manpmmtﬁe@tnbﬂ (’%e}emél?séf}’ir Ay f?é  evel of ABCI
MRNA expr essi 9fybridBeatphtBes R $dmoGedlahd aSsamr @3ed BetertrG) he BrApand mymthe | evel of

ABClI nRNA expression_in the.tes LI E@%l@ Windahee 31 REEpsER tagicim ned
standard | evé]“‘”&sfe"%BBe “e%%fznﬁA‘“’é‘fé%’r’%‘? ion. "t her eby i conparati ve

R

| evel of ABCIhvYisiHE pIESEobife M PHE ""r‘?‘é?’r‘hﬁfefsédn‘ ”&gm‘éi’s Ofi y test cell
sanpl e i s i righgeobt ai ned from a manmmal i an subj ect, including a human
subject. The tesiygeld Mphﬁx&@m shierde g0 QERTHAGD h@menshorel mst he nonocyt e

popul ati on has been enric tee§S e iahed Wshags wel | - known
cel | separ at i SFFPF 3&83’5??‘%%8%6 m’mc’jamoyn% t g%%lrrggé]%&? el pSi uml ell density

or cel | affi nisiy sofimsyell kndye in) b8/ B s ’ﬁ(’ééFG'Ffﬁ\iA e PSP TR "Fhe test cell
sanpl e i s assayed.esThe fagmeek hekof ABEpotRAA texpdieeiss syttt 2h® 58 ayed usi ng

any of t hezom!njiividual and a normal individual are arranged on an appropriste substrate, e.g., 8 glass slide.
The ¢DNA is fixed 10 the slide using, e.g., UV cross-’inking followed by thermal and chemical
treatments and subsequent drving. (See, e.g., Schena, M. & al. (1995) Science 270:467-470;
Shalon, D. et al. (1996) Genome Res. 6:639-645.) Probes, such as fluorescent probes are
prepared and used for hybridization to the elements on the substrate.

25 In order to conduct sample analysis using the microarnays, the RNA or DNA from a
biclogical sample is made into hybridization probes. The mRNA is isolated, and cDNA is
produced and used as a template to make antisense RNA (aRNAY. The aRNA js amplified in the
presence of fluorescent nucleotides, and labeled probes are incubated with the microarray so that
the probe sequences hybridize to complementary oligonucteotides of the microarray. Incubation

30  conditions are adjusted so that hybridization occurs with precise complementary matches or with
various degrees of less complementarity. After removal of nonhybridized probes, a scanner is
used 1o determine the levels and panems of fluorescence. The scanned images are examined 1o

determine degree of complementarity and the relative abundance of each oligonucleotide
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15 known net hods for nRNA preparation and detection, including the nethods
descri bed herein at Exanples 2 and 9. For exanple, the concentration of
ABClI nmRNA can be determ ned by reverse transcription polynerase chain
reaction, northern blot analysis, or RNAse protection assay. The ABC I
MRNA concentrati on shoul d be standardi zed to the concentration of total
MRNA found in the test cell sanple. Finally, the ABC i expression in the
test cell sanple is 20 conpared with a pre-determ ned standard | evel of ABC
1 rnRNA expression. A pre-determ ned standard |evel of ABCI nRNA
expression can be obtained by determ ning the average concentrations and
distribution of ABCl nRNA found in cell sanples taken froma

representative popudeassizon of manmal i an subj ects, wherei nrchesopresmatal | an

subj ects are the sane species as the subject fromwhich the test cell

sanpl e was obtai ned, and wherein the marrmal ian 25 subjects do not have
coronary heart di S Ot he e as d wth

| ow HDL- chol este%gﬁﬁgﬂn Eg?% og%a glridglgtégdfal g Ve %gfaé'gdt Efot™ g‘fdf’( '%‘%actl vity
within a normal r8tffjes blopd. ugne. saliyy phiggai segricdicet pio- b prinppy celisHislpsasitop pibdr tidseesy e
within a normal remegeons. Ihaecd@tsﬁl’cmnﬁﬁﬁdtﬁdatcﬂfneaﬁre :ﬂe&&@a&%cb @NBImo @ ofABC |

TRNA expr essi on | Aukdiuch 884 fehdgRL e subisgl o helative to
t he pre- determ ne% staﬁ’ dard Ievel o Ju ¢ Slﬁ%ﬁg\%us% resgdgtf(r)nﬁy Jéeélrsledﬁroe”u% dto

i ndi cate 30 a Sus¥EPETBETT D °“c8f 6?‘!%1?“575 HHEfiens: di“%"é‘és‘é ROPmePRESMTEf*ARE | an
subj ect. Likew sesamplite det ecti on of a decreased | evel of ABCl protein can

be used to indicate ﬂﬁ%@@ﬁ@ds ﬁ@f&%‘ JoMszéarorGhQJc%ﬁ&ﬁF & unlef th&sﬂmeda
susceptibility to gor am@r% hear t Accor not her enbodi ment

of the pr esent i NUSREiGh ?eac\t/es dlsual y C]T. er syﬁmthdlcfaa(l;selﬁeeflégn[uytﬁ)&?f Hr fraggngmsvﬁ OGn8972
PCT/ US00/ 16765 coffpHr drgdve als‘é‘\S‘éPPP‘GT Mms@vﬂws pRvotrin oligppugleotiteprhibti eaer shebj ect .
Such met hod conprkeesstdie. sheps, or 6dnwin (saypen@id biomikIEbgded whigSdoves @l lfuiSiaigpl € from

the mammal i an sub&e@ﬁ&ce oNuAGS RIS BE AU By Qhricu@al wET Gl B e Lest
Cell sanple-, and rotéin in the test

e anpunt o S
cell sample with %’f & re q’a[g'{?‘ gfc’r!ﬁl °9"35‘P 2 s RERPEY Eﬁb'ﬁﬁ'fg"’&‘f:lgﬂ\g@hlﬂ *BrBEEF 18,2 t her eby
detecting the 5 c%fﬁ‘p%{rgaftef Oleintpresy 8| whish atA8st @ fagmenion§ e veciaqect i Enowg AT 3@
subj ect. The anpustcifofio ABGor|mdes Bitdeiificd CBNAD OhiS S YRbhobl & Ngar@BY: Qfi tiphe
wel | - known net Rodg.@fomMERSHLIAG. Protein. Preferably, the anmount of ABC |
Protein i s neasured usi g{ an | nmunoassa I n one enbodi nent, the anount of
ABCl protein is deter RPHEE BT 8YEOREREAE 9 2o rHeavsaen Pr 2 ufesey haprheta
popul ati on of ant ineRBEEx2@ired YogH cerumrrikofitly) widestsaustai trch' dr nere anaferdably\BGE 3
anti bodi es associ ati @dmd RichbitidisefudRe. TR digoSBRkRifiesREomEX 8NGefiRd 1chdAEHARE]

pr otein can be CO{H!qqgtoelge %‘1; 'ﬂav@@ %’néizg ?(&k@?ﬂ §§1?:ble Qog%%r:}; 1%at1?rh al}{inl Qet ic
pept I de corr esponngnc%d secondary snucm/rAt\s that may interfere with hybgt(i::guoen The oligomers are
synthesized at designated areas on a substrate using 2 light-directed chemical process. The
substrate may be paper, nylon or other type of membrane, filter, chip, glass slide or any other
suitable solid support. An array may be produced by hand or using available devises (slot blot or
dot blot apparatus) materials and machines {including robotic instruments) and contain grids of 8
25 dots, 24 dots, 96 dots, 384 dots, 1536 dots or 6144 dots, ar any other multiple which lends itself
1o the efficient use of commercially available instrumentation.
Once the genetic causes of the inberited abnormality are narrowed or identified, the
potentially or actual defective portions of the genes can be used as targets in a microarray. The
microarray can be used to monitor the expression level of a large number of genes to develop and

30 monitor the activities of potential therapies and therapeutic agents.

The following examples further illustrate the present invention but should not be
construed to limit the present invention in any way.
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C-term nus, as described in Exanple 11. The anti-ABCH antibodi es can be
detected using several nethods known in the art, including, for exanple,
western blotting, imunoprecipitation, and FACS, Werein the detection can
be acconplished using radi oactive, colornertric, or 15 fluorescent

| abel ing, One preferred nethod for neasuring the amount of ABC | protein in
a cell sanple is imunoprecipitation, wherein biotinylated ABCl proteins
are contacted with anti- -ABC | antibody and the bound anti-ABC | anti body
is detected using stteptavidin horse radish peroxidase. 'Me anount ABC
protein in the E§$$103|| sanple is conpaTed wth a prerdeimrs ned 20

st andard anoun ABC | protein. A pre-determ ned standard anount of ABC |
protein can be obtained by determ ning the average concentration of Al3C
protein found in cell sanples taken from a popul ation of mammalian

subj ects, wherein the mammal i an subjects are the sane species as the

subj ect fromwhich the test cell saxphMeLhms obtai ned, and wherein the

manmmal i an subj ect V& 1COLQRnaLY, TAear b; ggcm@ee TRhgicer di sease, or
ot her di sease assg?:'sl a?me?cf%monﬁt ) l%' 25 T%%ol esterol and are considered to

have chol est eegsiA-Ereireadirdetipy ty W|tl-~n a normal range (i.e., as
i ndi cated by an HDur@hetseBines tiroblagyrete owpited ifrpm skinveriama from aTpEy2l  ABCL

Anti bodi es As g i@rgmﬁlﬁrm%ﬂeeu&ﬁﬁedtpﬁ{em @.%ng@dyase ['("]ﬁ}b)‘DlQﬁ]lsuﬁ:BSl:(MHeDnm
ant i body" (I\/ab IS, meant

| et |,8Scva8Snyel | as

ant i body ftagﬁ’éﬁf‘? yfgﬁgﬁerrﬁgwnhrenreme] %nﬁ asrnahELah esledo i‘."?g% p)el e alpagrrent S) whi ch
are capabl e ofclispbehiitims abikayofBimaidi Frepset GDPIUTETRDRIES Fomirg y?(‘ﬁ%“ﬁ? fragments
lack the Fc fvfﬂﬁgmﬂtmoﬂfholbqﬂilaxﬁdblcaﬁhlcbﬂ]ﬂyrps o€ T gier dism@seanciugips @ty yorf r om t he

circul ation ev sma eho ol an ¥ g’érsf! G, plCﬁrSHees Digqasigaaoishan an intact
anti body (\Wahl 155 Pt BE o B800 ORRIRECLLY ’

r@i caSC W% TCSCHQQ 13}]897 2
PCT/ USOOt 16765TD(3I9188‘)“)°"‘“"I’WL?§“‘ aq ﬁé&‘é""%’?‘&”’ %“§“” 2 efer as well as the
products of a%x@snlrmmasvmmﬁmghfobmp?w Ié%%‘ﬁ?'é@sﬁe ‘°’I°‘i°lf)?’aﬁ’§}‘: Mbr eover ,
anti bodi es of é\@g)m%%tofiéﬂmﬁk\ﬂﬂn al Wt d@es: Clok, KRR (198NTlee chai n, and

humani zed anti bOd Eand%%qwelclcge mgtmgﬂ‘lmﬂhécdb&qll (yrg'ﬁetglh!f QEIHRQJ anti b0d| €s,
e.g., humani ze€t vers 5 nonocl onal  anti bodi es. Such hunanlzed

ant i bodi es 'Hay"'ob’é'ﬁgp‘r?%‘dégrg%)d&tﬁy’ R’ﬁff%h“f“érérﬁﬁ’l‘ﬁl‘j’égmp?“ap ’”e"?of"rél?est he advant age of
reduced i NMUNO@&EHIGY vEjorsMie Msetud1e hamt febbatizens BroecoetthyFM"$EE® t o humans.  In
one enbodi ”E”tneorﬁyd}lmmcezs@dmmn@&l QB cal vk:DRecdCOnpEbSRS (hive vari abl e

regl on of a m'l%ﬂer} aorl];[dlce P lal ns e%ecte&lpﬁegaycgoqadllglfdgmoggsa&Ta@erther eOf) and
a constant regf Ive 1q n

ant | tern %;tlye| y, a
humani zed ant i B‘B@)ﬁ“fgr“agﬁé‘l'ﬂfd ff?ﬁ’y“‘é'tﬁ‘i‘?ﬂ“r F%’b‘fsﬁé”e’éﬁ%/"? ‘fj&”ﬁe"

20 sixteenth passage {primary} or sixth and fourteenth passage (immortalized). The immontalized
normal and TD cells were seeded into 16-mm wells or 35-mun dishes and grown to confluence in
Dulbecco's modified Eagle's medium (DMEM) plus 10% fetal bovine serum (FBS) before
experimental use. RAW 264.7 mouse monocync cells (American Type Culture Collection,
Rockville, MD) were also mainiained in DMEM comtaining 10% FBS.

25 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 uCi/ml [’Hjcholesterol (40-60 Ci/mmol, Amersham Corp.,
Arlington Heights, IL). The radioactive cholesterol was added to serum-containing growth

30 medium when the cells were 60-80% confluent. After 3 days, the cells were washed twice with
PBS/BSA and simultanecusly growth-arrested and cholesterol-loaded 10 maximize
apolipoprolein-mediated lipid efflux. This was achieved by incubating the cells for 48 hours in
serump-free DMEM plus 2 mg/m)] faity acid-free bovine serum albumin (DMEM/BSA) (Sigma
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10 binding site of a murine nonocl onal antibody and a vari abl e region
fragment (lacking the antigen-binding site) derived froma human anti body.
Procedures for the production of chinmeric and further engineered

nonocl onal anti bodi es include those described in R echmann et al. (Nature
332: 323, 1988), Liu et al. (P)VAS 84:3439, 1987), Larrick et al.
(Bio/ Tecl :nology 7:934, 1989), and Wnter and Harris (TIPS 14: 139, My,
1993). 15 One nethod for producing an anti body conprises imunizing a

non- human ani mal, such as a transgenic nouse, with a pol ypeptide

transl ated froma pol ynucl eotide conprising SEQID NO 1, a polynucleotide
conpri sing nucl eotides 291-7074 of SEQ ID NO 1, or a pol ynucl eotide

conpri sing a nucvewtisse sequence that has at |east 90% i WA Y®with a

pol ynucl eotide conmprising SEQ iD NO 1, whereby antibodies directed

agai nst the pol ypeptide translated fromthe 20 described pol ynucl eoti des

are gener at ed in C%er cq} C%ngtn@olms th)%%Q%IQ§OM£CIQ%B65Q%V%W7 @e@srwere
gener at i ng human anti bodi es 1 n non- human ani nal s.

chplester he € tor b inc oW etyqated%BL may be
partial |y human, SesteryiRfed b sBHBIRTErSs Pharian ! NB%’ ﬂ%% ani-mals (such
as transgeni c i clespribkdit Smiwei L1V, Bj@r@en. C71: 39607 6p45a(1 9% h Boehynip VO PRS- 7 erils ) ’I‘TDI‘ e human
i munogl Ogul in C{h%glﬁdll .@%m@@siastardltos&meﬁﬂlemmm moesrmlooxyrem u&wat m&drz gnsgenl c
mce may be genetica tered ic

mani pul ati on nay “F‘Eéclﬂ‘%' ]Nhglﬁ i “'f n’% ?' E'YTH"MWS% a“dwﬁ' de” crﬁal ns

repl aci ng endogen@ﬂ@mdhwﬂwmugﬁm@uhWWLEHawﬂéﬂFWk&FﬂW@§§Pd§6ﬁ€”vﬂ?§?erably

virtual ly all) antiibadies: prestaaoLyyiddidinal adikamlionsp®Is dcrmuirig-zat i on.
Ant i bodi es pr oduc cgilcsle 1. Cmn!':szu‘)scrggngl; Qﬂ§egﬁaltlﬁ1lesavntll1m ént%:LJ\V?BSAQPJ ypeptl de

transl at ed fronlany 0 escr nucl eoti des _are rOV|qed her ei n
M ce in which onémBW“WﬁW@gﬁH&d@@ﬁ%ﬁ%DMﬁﬁ%ﬁbﬁﬁwﬁﬂv°ﬁmﬂ@ﬁ€§dﬁkﬁmiHﬁétlvated
by 30 variousieneans Afeneguilbe@ncfgoepas @cbls, cklls rwam rinseirform bgds obuPESBSgedes have
been introduced hﬂL@md%hﬁeﬁh&@n&gmmemh@mﬁA%meme&&hm%aﬁadsmnmsamganes

Anti bodi es pr OdUC M%Sagam%mng[gﬁhcr ahburlnglglggeg%gt%) a!btbrxlﬂggr Il'g{m ?L QQHI | n

pol ypepti de chaln EHCO roduced into
t he” ani mal . ExaanégmwﬁmﬁééﬁﬂﬂWWQ@‘Pﬁﬁmﬁﬂﬁﬂﬁ%?Wbﬁmﬁﬁﬂmdﬁawﬁﬁmgﬁ@
transgeni c -70 WiGRfe imBD7 fRE R4 45800ES Phbphatitidrndrsiaateébydetding 9ed/min U. S.

Patents 5, 814, %18ﬂﬂ§m§@?5@%ﬁmmﬁﬂﬂmémQéémﬁﬂﬁmeMﬂt&@sﬁsﬁm@hQﬁﬂmﬁﬂfatEd by

reference hereln. Nonocl onal roduc nyepti ona
procedures, e.g., By™ PﬁﬁﬂP?QTV%“Hdngﬁ?@' °m“ % ﬁwﬁﬁjsa "lfgﬁﬁ e

t ransgeni c anlnalﬁaﬁﬂémm@eﬁﬂhéﬁwﬂwtﬁﬂmﬁhEWESWFWﬁnﬁﬁfaﬁ¥8ﬁ“§%ﬁ@&ﬂle The
spl een cells may Qaflsesnw kit 9418 in®8kh &f 0281 NaOB (hutGtR et at.. J. Biol Chem.,

271:30647-30655 (£996)) or extraction in hexane:isopropanol (3:2 v/v) as described in Francis,
30 etal,J Clin. Invest., 96, 78-87 (1995). Cells containing labeled phospholipids were extracted

with 1 ml of isopropanol for t hour and then with hexane:isopropanol as described above. The

effiux 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).

25 As shown in Figure | A and C, the addition of HDL or apo A-] 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-l to
remove cholesterol is completely absent. Figure | shows that normal and TD fibroblast cells
release about 3-4% of the cellular ["H]-cholesterol into the medium during 48-hour incubatien

50 with albumin. Addition of HDL to the albumin medium increased the effiux of ['H}-cholesteroi
from both normat and TD fibroblasts, although to a lesser extent with TD cells (Figure 1B, D}.
Addition of apo A-f 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).
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hybri domas, by conventional procedures. A nethod for producing a hybridonma
cell line conprises immnizing such a transgenic aninmal with a inmunogen
conprising at | east seven contiguous anm no acid residues of a polypeptide
transl ated fromone of the described pol ynucl eoti des; harvesting spl een
cells from 10 the i mmuni zed animal; fusing the harvested spleen cells to a
nyel oma cell line, thereby generating hybridoma cells; and identifying a
hybri doma cell |ine that produces a nonoclonal antibody that binds a

pol ypeptide translated fromone of the described pol ynucl eoti des. Such
hybri dor na ealdordsiznes, and nonocl onal anti bodi es pr d8tEEYStherefrom are
enconpassed by the present invention. Mnoclonal antibodies secreted by
the hybridoma cell line are purified by 15 conventional techniques. The
ant i bodi es, upon specific binding to an ABCl pol ypeptide, may inhibit the
activity of the ABC polypeptide Preferably, t he anti body, upon bi ndi ng,
inhibits the chol esterol transport B@ttvrty of the ABCI pol ypeptide. Such
ant i bodi es can b@isrgateledynonsnmas iz hggneashmon Jdaw rirfold degresadeoresbienh @ pol ypepti de
correspondi Ngngt3& gtrtaeshsvegrem sa’érge.ataséatmtcgronr;,helceﬁtuerpgtd Wliuh &Rsport - The 20
anti body can|$ _&e%i fo eternrn%tmhegp it inhibits chﬁhgﬁterol ef f | ux
usi ng any “of “Vhe M YEELH BEG LRGN S8 F B PE {7 eél’s'essszi‘msmlcr activating
anti bodi es caﬁwbeﬁeﬁﬁ%é?@@ﬂwhmﬁﬁmrmmvfﬁﬁ6”ﬁ&@B@??“@%E% as any of the

chol esterol effl g AGERY e GEBEIEDCA hffetiblined Pmdahanitiviaaswligbher a test
compound_pr ORR &Mt | ellBel 8kaCOAbERLERA v ity T BG=lBREL | vALi NG

anti bodi es can al so used In 1n vitro assays to detect the conparative
| evel of ABCF’“dﬁPP@‘t"‘é"r“ﬁd fore? ave “gk PN 8-Bpma vglis at"Fﬁ?ﬂ‘?ﬁ‘F‘?“&’??"%‘tiB 8t . The
i nacti vat iing cav?.ishoditesicare Salsw. M8ef ul in kits surtable for screening a

conpound to det erivRexhet AeDNANEnEAIROWAG AL RLEL S ABEdbasdependent

st e o | Shkhiindth S b IELL b0, IOGAPENE FewGRamAUNdS The present
i nvention also in 1 sul tabl e screening a conpound to

deternine 3@ WB@‘“T” ‘é??ﬁt”@%s?’bﬁ“%ﬁtﬁI’S%!t‘i’drf@‘”%.‘&"t‘?"\#?‘t"ﬁmé'ﬁ k4 compound. The
kit includes (Qikgnan VarBUTs, C 7§D kentingioveperfroranialidnifdstvaone assay, a

r econbi nang reeerut.%béaqaﬁtcw&ttymmasunsayng crenid FREAE @ 1abeiclDi Oper at i vel y
linked to an a‘%.@r £ L%Qhog?escnl)e% Iﬂ:grts: thE tgcrence '{685 hs%é{wﬁ‘rﬁlf'llﬁsaﬁpanABc | gene, as

a separat el y packaged™r eagen CYT ONS packaged
reagent ('s) aFBNaﬁng?y%?@ﬂﬂ#?d“¢£WWﬁPBﬂﬂ?897ﬂ‘@EWWEBBGWTBWS& i ncl uded. The
expr essi on nodeikdaiih g Pakstcn@pe (DEyddreomimriakiaoa)ABC! gene conprises the 5

f1 anki ng Sequencﬁtcrdaﬂaﬂﬂ& Qrﬁfﬂﬁ%ﬂffeﬁﬁn%e monﬁﬁ%is@&pfnﬁﬁﬁlgn nmodul at | ng
portion of the

1th TD and normal individuals, Cy3 and Cy5 fluorescent labeled cDNA samples prepared as
described above were hybridized to 2 set of Gene Album microarrays (GEMs) on microscope
slides (incyte Genomics, Palo Alto, CA). Each of six slides contained about 9,800 human cDNA
samples plus 200 control samples, resulting in 2 microarray of 58,800 partial cDNAs. Therefore,
allowing for estimates of redundancy, approximately 30-50% of expressed human genes were

35  represented. The hybridization of Cy3-labeled cDNA prepared from TD1 cells and Cy5-labled
c¢DNA from normal cells allowed comparison of the relative RNA content of TD cells versus
normal cells for the expressed genes. In addition, Cy3-labeled cDNA prepared from TD2 cells
and Cy5-labled cDNA from normal cells were hybridized to the same set of micrearrays to
examine the variation of gene expression between different TD patients.

30 Results: Data were analyzed using GemTools software (Incyte Genomics, Palo Alto,
CA) and expressed as ratios of TD cell to normal cell mRMNA. The results indicated that the
majority of genes are comparably expressed in TD1 and normal cells. As shown in Figure 2 {in

the section above and 10 the ieft of the diagonal) only 175 genes were more than 2.5-fold
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mammal i an ABCl gene conprises SEQID NO 3. In other preferred enbodi nents,
the expression nodul ating portion of the manmalian ABC! gene conpri ses
nucl eoti des 1-1532, 5 1080-1643, 1181-1643, 1292-1643, 1394-1643, or
1394-1532 of SEQ ID NO 3. The reporter cDNA can be any suitable reporter
gene, including In a particularly preferred enbodi nent, the reconbi nant
reporter construct is pAPR 1. In another enbodinent, the kit further
conprises nmeans for detecting the reporter protein. Thus, the kit
conprises reagents, such as buffers and substrates, used for reporter
protein detection. to As used herein, the term "package" refers to a solid
matrix or material such as glass, plastic (e.g., polyethyl ene

pol ypropyl ene or WdIJ¥%Hr bonate), paper, foil and the 1ik %{ﬁ’glﬂﬁé of
holding within fixed limts a reconbi nant vector of the present invention.
Thus, for exanple, a package can be a glass vial used to contain mlligram
quantities of a caﬂ&epreﬂseatrerin\éer@mrpmd \.Jnn%rau&ng m&asfswgerre&ee}e doyeiagal I'y
include a tangibleg Eé Le%xsr'es(s)eﬁ' dr‘f) crur dt Fg'f o S 460nc ]rlttratr on or at
| east one assay netRod paFareter §Eusc‘ﬁ’m5 t'h e“°?“é' e ARCURt S 8 r eagent
and sanple to bed‘ﬁelfr‘r‘ﬂx@ftﬂes "Wﬁrhﬁb‘ewarqee“ftlhﬁ@ ceepquedeluredwserleeegent/ sanpl e
admi xtures, tenpediaiinidy regmhudeﬁfaﬁrco;e@lm&tohﬁuﬁng&ﬂdudnheeilhirlsﬁ cochgdnsaglgli tion, the

present i nvent I Onre%'ﬁrﬁpora&%lo!hlr%et%r lgtagt% gease pa EI%@ %moc?grhc %g:rent Cuﬂig:rn@nb Qtl’TpOUﬂd to

det er m ne whet her est er ol
efflux. In one 20™MetEHE! Wé‘l’?type thri%afrser mPfﬁt‘iﬁhUdé%“’“Fﬁ@ﬁ“‘éﬂﬂ‘!ﬁ‘ﬁf“"@iﬁl"f‘l cient to
perform at | east OFepassSahageatilanundt@Ciritaredol Mguiait cheMBLid pradeintd, hady, as a

separately pac kagedmrgeeg.%mo emkrrcssgrtrsetﬂ e8R fer,mrr;‘pendgf anll R&ocyRAEKALED
reagent (s) are also not her enbodi ment, the kit

i ncl udes an anti sBREB IA’BE'%“(LOT"“EiS]nﬂ%ﬁ'éé"t"‘i” & Rr?rs 81 (¥%unt  sufficient for at
| east one assay? and i Kstreli@iNtdnsvag expreses én thePprpafi dpralidsy wastidyed caplqebapse ABC |
25 ol i gonucl eot i de eGenips 108 STIBELR:.| AhoNGinpab3n ofhMe Gitferadiifin Yiresstd gt ih FD 1D E

appr eci ated that Q’%Dmcgcglgoa\rc%l\l%l\e @aﬁﬁﬁﬁ‘&l@&%e %%Oldgﬁrdgal 6|an Zﬁﬂnétaﬂce%@&pr dance

with the present i nvention m croarrays are mniature, hij density

arrays of nucl ei c "8EMHEY gL ﬁ"ﬁﬁe'rc'?zéﬂs FSET e B EErE i) rf° §s gl ass-
Each cel |l or el emeqwrasgd with ngymgl pedls. Zine efyhe goritmaie isn 2. higderdguysrenpréBl of a singl e
nucl eic acid Sﬁ)seCirﬁﬁverhhanmalQilﬁ waEShcaurea,rgm phofn. TBBE icdAtal PRuMR a

COITp| ementary nucl e | gnb@cpgu(?i:no%e omc%? oggde?amll\sl‘.e\)oecauseqmé ra/gsﬁocah(z)g 1o [Of i1 ng

using DNA microarray technol ogy TSt extra fToma cel | or
tissue sanpl e and “PHEMEEHRPSIPEHEonrerysed s\{BTHETY S5

EXAMPLE 3
20 This example demonstrates that the ABCI gene is localized to the human chromesome
9q31.
Previous genetic linkage analysis mapped the TD gene to the 7-cM region of human
chromosome 9q3 1 (Rust et al., Nat. Genet., 20, 96-98 (1998)). In addition, in sitw hybridization !
analyses revealed that the ABC| gene was localized to the broader chromosomal interval 9922 - |
25 9q31 (Luciani et al., Geromics, 21, 150-159 (19%94)). Using PCR methods with the GeneBridge
4 panel of human/harapster radiation hybrids (Research Genetics, Inc., Huntsville, AL), human
ABC1 was determined to be jocated between the markers W1-14706 and W1-4062,
cotresponding to the 7-cM region of human chromosome 9931. DNA from 93 human/hampster
hybrid cell lines was amplified by PCR using human ABC |-specific primers LF:
30 CCTCTCATTACACAAAAACCAGAC (SEQID NO: 11)and LR:
GCTTTCTTTCACTTCTCATCCTG (SEQ ID NO: 12). Each line was scored as positive or
negative for the human ABC1 amplification product and the mapping of ABCI derived from

analysis of this data was accomplished using the Whitehead Institute/MIT Center for Genome
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PCT/ US00/ 16765 enzymatically to fluorescently | abeled cDNA. This materi al
is hybridized to the mcroarray and unbound cDNA is renoved by washi ng.
The expression of discrete Penes represented on the array is then
visual i zed by quantitating the anount of | abeled cDNA that is specifically
bound to each target nucleic acid nolecule. In this way, the expression of
t housands of genes can be 5 quantitated in a high throughput, parallel
manner from a single sanple of biological material. This high throughput
expression profiling has a broad range of applications with respect to the
ABCl nol ecul es_of the i nvention, including, but not Ilecfude@des0: the

i dentificati oh®%AH™ validation of ABC] di sease-rel ated genes as targets for
t herapeutics; nol ecul ar toxicology of related ABCI nol ecul es and

i nhibitors thereof; stratification of populatlons and generation of to
surrogate MBI R@esh fofwarg bdcnied id the imirzl @tp: ainsedeiladce el at ed ABC

pol ypepti de Sﬁﬁ/LJnno‘/FQJﬁ&E& 1€ Thedd rbkgtsdbrssﬁhée;rownbéd biliodthargpldt hvbiidvexicb dent i fi cati on

of sel ective conmpoun throu 1 AondhSessgd herein at
Example 2, a H‘@Fh%ﬁ”ﬁ%“baé&c'% herveolsorn gdp%th”%ﬁggng&génp%es og RNA deri ved

fromcells of ingrveli paiditionmetiic 4aizbapt segrchjea {Brr BB PRI ®and conpares them to
the RNA froms@eRdid@intdndbny ind tidibtion ihfbstrapirgakibiyaed et iidvificadsi on of t he

cause of inher Idt e%req‘,cdser%sslgﬁle m:cr%#@d%&lﬁtnﬁge ]LJaQJleﬁqupgneQEenbﬂc aeRam cal anal ysis
or, nore recently, Tr ene na osrtional cloning to

identify the Mﬁ@’é?‘e"yé‘ﬁ“éd%dfﬂ‘ﬁ“ﬁa‘&‘ﬁa‘ PR AR ¥ 'Te ‘sd‘f"a‘?’fll F EhE 8 Base pairs

whi ch  had beeg) stiGwinerimBicdahcthosiel yent & mrhogeed othffimgierdsteeset i n i nheritance
studies (li nkage anal ysi s). The wuse of nultigene expression anal ysis, npst
notably via "gene chips" can revol uﬁ% t he pace of such discovery.
Conparing the expression of sanples o derived fromecells froman 20
abnor mal i ndi vi dudhis sspiie shovg aéstepnan g Ebr sl g ide Sen RIS AR hor mal

i ndi vi dual caRefRUhKihyine To¥R asiogeras emhosidz eeirr espondi ng MRNA i s i ssing,

sever el y u nderr eprﬁ%nqtugmgngqgas &ﬁ%&i@ilﬁé an QM@H&?E} @&aﬁhﬁﬂyzbrﬂr vy Ipevisabnor mal

di seased cell. The term"individ erein 4.9 any living
organi sm t hat S5#&™ Waﬁhﬁﬁ) Bﬁgs‘mﬁ)wmé‘% cehl%‘mu%? ﬁ“l“ ak rX%Fg‘fnhtis]]j Thi s net hod

i s preferabby regeglfdne of ibe¥RCi fope frolpe nemil F‘{b)e':‘ ¥t detomingd 9@ A Tl SRR SR
abnormal i ti es. Jybibink Rhes &bkyion plabiRd Meahhadinicsd fusabirl fbovlsd@t*edti ng genetic

sour ces of human cardi ac..and ) i SOh RS U Haadl | denti fyi ng
ABC | as the ge %’“”““5‘39?" ?%rﬁ)&aap\{,ﬁ%%%h%mg dﬁ@m{ug im "abnormal i ty"
as it is used HEreern e binfa) PB‘“@@H@%“SC%AW%W &8 TP cauées a

physi ol ogi cal dignéTafimerwith m >k andMiviieneversf trapsyeiags iefberrgented 3m<hkci es in
conparison 40 Jd’t? ARk Rbnk bdng wablsyfesideeliny Rkttt £d ORA pdngnespeoires. The

Ol P RSl s RGAIBL bk B A DRATHING sabpocal | . For
exanpl e, a postErV normal ity would be a Q%I C ihe]rence t hat
causes EcoRl lmker was ligated to the cDNA. Theé cDNA was then d18¢5“’- ol, crean

ends a1 the 3' end of the cDNA. The internal Xhel sites were protecied from this digestion due to
the semi-methylation during the first strand synthesis. The synthesized cDNA was cloned into
25 the Hindlll and Xhol sites of the piasmid pCEP4 (Invitrogen Corp., Carlsbad, CA #V044-50),
an expression veclor containing the cytomegalovirus promoter/enhancer. A 585 bp ABCl probe
was generated by reverse wanscriptase polymerase chain reaction (RT-PCR) using primers based
on known ABC] sequence, which were § TCCTTGGGTTCAGGGGATTATC (SEQ ID NO:
13) and $'-CAATGTTTTTGTGGCTTCGGC (SEQ 1D NO: 14). Using this ABC! probe, a
36 clone containing a 10.5 kb insert of human ABC] ¢cDNA was recovered from the library using
the CloneCaprure selection kit according to the manufacturer's protocol (CLONTECH
Laboratories, Inc., Palo Alte, CA). This clone is shown in Figure 3 as pCEPhABCI. The 10.5
kb ABC) ¢DNA insert sequence is shown in SEQ ID NO: 1. Sequence determination confirmed
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sonme individual plants to be drought resistant in conparison to the other
individuals in the - 73 WD 00178972 PCT/ US00/ 16765 species. A negative
abnornmality woul d be one that causes an individual in the sane species of
plant to ne nore prone to drought danmage than a nornal plant. The net hod
can best be described by reference to our investigation into the genetic
cause of Tangier's disease. W began our investigation by using RNA from
cells cultured froman 5 individual with Tangi er disease to probe

m croarrays containing nearly 60,000 normal human genes, and we were able
to use the probe results to identify ABCl as the defective gene in this
monogeni ¢ di sease in which patients have near zero |evel sodhbeul ating
hi gh density |ipbptot&n (HDL) and an increased risk of heart disease. It
is not necessary that the defective gene results in a zero |evel of
detectabl e "RNA signal in such an experinment. In this successful exanple.
10 roughly 175 ottapofPhirR€! H3iB0HE hiprao BBE] wen rtddiag indms Pl Wmpdpptidsenie Srwy e t han
2. 5_ f0| d under eXBfum%Qd re&i@ns.thg\gng-g?a&griosgn rgéim_@lhm_cﬁﬁ.& &h‘@nc@%m by _SGVGI’ al
additional steps may be taken to confi rmth%_f ] c%?q%#%l%hmem%hgrlt gene.
They i ncl ude rep&dEPHg Sl iferss 8¢ QY probe " th R Gnr el atad

i ndi vidual with Pamgi’ér di sease, determ ning the chronosone map | ocati on of
each gene to c¢onpare with a reported |arge genetic interval that was

| inked to the disease, consideration o 5 likely function of the

candi date proteins and their honol ogs, biochém cal tests, and sequencing
the best candidate gahsespplqsapenemestheserogmpesifferpestieiamde *idyre ABS kS Hays, gene
exXpr essi on m Cr 0-aadtheaA 1, AN Ahd/H3Gere &fuehcead t o the identification of

i nherited genetic defggl s, Sughcan {6l AaNthTA cablARa 8fn 1B 3Dt he
defect in Tangier diSease Afurther utjlit _|ant 5 ”e%h&de i.s that other
genes that ar€°®ei 8t CERHEPCPHP PP s BS et 20" {5 PheP i Yease  sanpl e
vs. normal shoul d:DNAsistrd endittia dd@ntieh eN Agrobmetist fuf@invingthy mpnyR B red!i n
consequence of theL@eRets ko ded, e&icai. #sihQuspa ot of peiet RRY ded@ecdiOMI@RNS At Or y
responses or as confiributors 19, Lhe.diSeass Lallo.o0y. This coul d provide
i dentification of Ofher prot in the. rel i

I ns el evant hi ol o%cgjlsgat hways t hat
may be amenabl e t@GT&POSCE@Mﬁbﬁ@ﬁﬁcﬁﬁ%ﬂﬁgf‘ﬁcﬁq}cﬁcﬁgfng B 34t hol ogy of
the di sease, wist hhaborBpdli CACTOIGSATOETAGGEGTATRGACAG (REQAP HErOnE@) Hei3pdie cases
where a 25 gene dekgti@b1etcRidA@LTEMratden RauUsSeabe@Ipl et e absence of NRNA,

as observed in nag%rscggégx@&%cmﬂrcgm%a ?g@po’*b %gaﬁ) gefigets) and

ot her genetic dis gene expressi on . i sease versus nor mal
sanpl es can | ead teplifiadonioffnt g Heipeledi BBM i begs @ piresd 9y ceREire &4 Mor e
strai ghtforward ngnsmes wolbdippigimilaes thassimaxia AP kie The wrimbategeresekepfiedssi on
array that was,prpegl. ¥.ER 1RM8m (QIAGEN, inc., Valencia, CA; Cat. #20021) and adjusted to a

SRy .




30 sanples was of the type in which probe sanples were cDNAs arrayed on

m croscope slides, alternative array technol ogies would suffice. These
woul d include, but not limted to those which array DNA sanples on filter
menbranes or use oligonucl eoti de probes synthesized on 'gene chips" by
phot ol i t hography. -74 wo oon8972 PCT/US00/1 6765 Cenerally, the term
mcroarray refers to an array of distinct oligonucleotides synthesized on
a substrate, such as paper, nylon or other type of menbrane. filter, chip,
gl ass slide, or any other suitable solid support. Mcroarrays my be
prepared, usesqsand anal yzed using methods known i TTHEYS8I%. (See, e.g.,
Brennan, T. M et al. (1995) U S. Pat. No. 5,474,796; PCT 5 application
W95/ 25] 116; Shalon, D. et a]. (1995) PCT applicati on W95135505; and U. S.
Pat. No. 5,605, 862 1.he.aRaglfications of each of which are incorporated

herein by reference) A chem cal coupling procedure and an ink jet device
can be used to W#@P%ﬁg?ﬁémgm °?aeéa§dg'f the substrate.
An array anadeageu shoteovagseqhertcedtr a reaipb witl individvel yeqeengis phveers derigad 08 B¢ ar r ange and
link el enent 5t @ 6. 3¢ f ARG « BaSHRSENBE & 08I NGe iRk WRLas UV, chemical, or
10 nechani cal bondin roceduqtf\gts. @tﬁggg@% by Y.y be produced by hand
or using avallusiE S EtHoge T EHE AR 2nd Pont i n any appropriate number
of el enent s. AGFGAEATAGBAGAHCASHSESHD NORH B 5T PHTFEGANFeHES E\‘f’g Removed and a

scanner useddq.d8tLr fMicarcthssdrevelscransepatioermsrof  fl uorescence. The
degree of conpliyentyi | A1 s¥6. abMadaRseratagashsig obe whi ch
hybri di zes tg‘ggwe%%#%nqqt( %q%&g'r%gipﬁr/’a may be_assessed through anal ysis
of the scann&NO:28: TFrideSACRMFIACARGTH (éff;{l@f ‘Biffessed Sequence Tags
(ESTs), ofio f nagnmadsscrberceot (IFayD NQoaprh: 8e the el enents of the mcroarray.
Fragments suigabhfs @rchybrrdradic @t vaw: be 1sebected  using software wel |
known in the art such_as Eﬁgﬁ)\l saf t war, e, gﬁgNé AaEMAd sk@ngth  cDNAs,
ESTs, or frad‘ﬁgﬁ%q%ffgﬁg rresgf))?lng’?ll\g@{ o1 é nuc ‘eé'?i de sequences of an
abnor mal 20 MNON2PELRE] 5-ARECATGSOA HetCGTRAERGUNP: 8% EFar r anged on an

appropri at e substdsacRATEGECTSER IPINas 51):Shi: deTTCTTERI CODMATIEET FFX¥d to the slide

using, e.g,, T\H\:/B&E;r!9§§.;Ai£'%&gﬁjjcgbh§gmsgylﬁmrg,g_ml.spa-nd chem cal treatnents

270: 467 470, ATRERTHCAE AR oF0 Bppodie) KeaspteoREa Tl PR B0 C e

as fl uor escemo: pH.eRes CATASCGSAEMATTEEAGHBEQSRYNCT O 3Riybri di zation to the
el ements on thgasupsidraherrT2senD sodey 41: 6- THTUCAICASaTAsIAGGaRRR Wsi s usi ng t he

m croarrays, [he,RNA. Q- ONAGKE@M @ cc (sEQ ID NO: 39); 6R: 5+
20 GTTTCTTCATTTGTTTGA (SEQ ID NO: 40); 7R: 5™ AGGGCGTGTCTGGGATTG (SEQ ID
NO: 41}, 8R: 5'- CAGAATCATTTGGATCAG (SEQ 1D NO: 42); OR: 5
CATCAGAACTGCTCTGAG (SEQ ID NO: 43); 10R: 5™ AGCTGGCTTGTTTTGCTTT SEQ
ID NO: 44), 11R; 5 TGGACACGCCCAGCTTCA (SEQ ID NO: 45), 12R: 5'-
CCTGCCATGCCACACACA (SEQ ID NO: 46), 13R: 5-CT CATCACCCGCAGAAAG (SEQ
25 1D NO: 47), 14R: 5- CACACTCCATGAAGCGAG (SEQID NO: 48), 15R: 5-
TCCAGATAATGCGGGAAA (SEQ ID NO: 4¢), 16R: 5'- TCAGGATTGGCTTCAGGA (SEQ
ID NQ: 50), UTRIR: 5- AAGTTTGAGCTGGATTTICTTG (SEQ 1D NO: 51).
Results: The nucleotide numbening follows the numbering found in Lawn et al. {1999).
Patient TD 1 retained the full open reading frame. with 2 substantial differences from the wild-
30 type sequence (SEQ 1D NO: 8). One of these is an A to G substitution, resulting in a change
from a glutamine to arginine residue at position 537 of the 220! amino acid sequence, as
published by Lawn et al. (1999). The location of this residue is within the NH2-terminal
hydrophilic domain, near the first predicted transmembrane domain. Patient TD2 also retained
-83-




bi ol ogi cal sanple is made into hybridization probes. The nRNA is isol ated,
and cDNA is produced and used as a tenplate to make anti sense RNA (aRNA).
The aRNA is anplified in the presence of fluorescent nucleotides, and

| abel ed probes are incubated with the mcroarray so that the probe
sequences hybridize to conpl enmentary oligonucl eoti des of the m croarray.

I ncubation 30 conditions are adjusted so that hybridization occurs with
preci se conpl enentary nmatches or with various degrees of |ess
conplenmentarity. After renoval of nonhybridized probes, a scanner is used
to determine the |l evels and patterns of fluorescence. The scanned i nages
are examned to determ ne degree of conplenentarity and the rel ative
abundance of eac¥ ®"#%onucl eotide - 75 WD 00/ 78972 PCHUSHOI16765
sequence on the mcroarray. The bi ol ogi cal sanples nay be obtained from any
bodily fluids (such as blood, urine, saliva, phlegm gastric juices.

etc.), cultured %@Lﬂe&ead%ﬂ%‘&ﬁan anEanFthEmpMn%EHﬁmorﬂfr@s%é ab|eB3pNh detection
system may be used t he absence, presence, and anount of

hybri di zati on fof% ﬁ“s gE hWé’“ddliD&“‘f“ﬁ‘G’ta S"ébé‘lﬂU%'ﬁE"é'gg '8 ‘Hiﬁ°t°5ar‘ié‘6ﬂ%1°3? nhi s data
may be used for bargeiobofge abien.CTUI3IM Aabitadn a Sinuckosss ingenict ngs SBYUONSES,

mut ations, vari apfiSwingHciddRde ¥EP(RAd HEE n@ DB By insSBIREE ReciectBEs 0B ik 1hO&KF aY 1S
preferably conposiap of a large nunber of unique, single-stranded nucleic

aci d sequences, usually ei ther synthetic antisense oligonucl eotides or
fragments of cDNAs freld saendpesthd PlsT3pet T03 DMserotfamsdalyshangey foerdimt ai n
ol i gonucl eot i des taksgehiveDWRE. Th@nokll KqHeNMWaDgenerdl bYFCR 2MBGARCS 2 158 6p cont ain

Sequentl al oli 90%1% ﬁ‘eﬂén'o.geﬁNm&ng fg%\ﬁ%mbl;sngatc lamcd t}%r;'rggahon f%@lg%%%e | engt h of

uni que ol i gonucl eot | ected from part Lcular. areas a
the sequence. PEPYNEET BYeeptes: Theserorls S%ﬁ@‘“ﬁ?‘iﬁ’r‘%ﬂ‘&?‘?‘*éﬁ‘ R 5
ol i gonucl eot i dlles h¢nipatgowg feg the @ guifejiCargigneaubsiig@me Gomig @NA 8nabfis shewtee¢th@st i n whi ch

at |east a fragnept wgfacm@ﬁm&ewm&nmgmmmngttm&ecéa ﬁbsuﬁﬂﬁ%dft}lec to one

or nore unidenti fse! eq al%l:gl\luei\uch ed to n%uce de ec{mnr&hFASCO [alglgg}nl S etlerTanI;ne type s
devel opnent al or “di séas ate CTRUSIHER dac gonuc ofl des to a

known sequence f Ofthg %htﬁuﬁawﬂaywwt‘)h%wag foppd i “’cﬁm ”Iahﬁoé}*"éfé ?f 8F“§°%‘5<%M #fed using a
conput er al gori t hon-Thindhdusit. D6 Susetionsd e idntifi@inhy fleee phigisaiabliynaby khe 3' end

of the nucl eOtlJ d@cﬁ@%%ﬂ@% su%%m@*lhggtg&ltom&sdﬁiqu Jp 1@&109#&1!9}9%[}§:0M3 defi ned
length that are hin a range

st Tabl e Tor hybr PR t B R Faak oo Br Y Cea SR et Efur e ¢ ha
may interfere w thpcdvgbiefortitearcidATE Hibkng déniagomtortts reirtel 2 pepahergFized at

desi gnat ed ar eas wafindios TBSI3E BitiReritmifdligwiag dubi@ide s@bb mee bed aichhesrtaadn process.
The substrate n%ﬂpgsmg@@gr[ nylon or other type of nenbrane, filter, chip,

gl ass slide or any ot her
EXAMPLE 6

This example demonstrates that inhibitors of ABC] transport activity also inhibit apo A-
I-mediated cholesterol efftux from fibroblast cells.

To test whether inhibition of ABCI could affect the process of apolipoprotein-mediated
cholesterol efflux, two compounds reported to be ABC1 inhibitors were tested in assays which

25  monitor apolipoprotein mediated cholesterol efflux. The compounds 4,4-diisothiocyanostilbene-
2,2-disulfonic acid {DIDS) and sulphobromophthaleine (BSP) were reported to inhibit anion
transpor activities of ABCI in a dose-dependent fashion (Becq et al., J. Biol Chem., 272:2695-
2699 {1997);: Hamon et al., Blood, 90:2911-2915 (1997)). The apolipoprotein-mediated
cholesterol efflux assays were performed as described in Example ! with the noted changes.

30 Cholesterol-loaded and [*H]cholesterol-labeled normal fibroblasts (n=3} were incubated for 6
hours with or without Sug/ml apo A-I and either 0, 0.2mM, or 0.4mM DIDS. In addition,
cholesterol-loaded and [*H]cholesterol-labeled nomal fibroblasts {(n=3) were incubated for 6
hours with or without Sug/m! apo A-1 and either 0, 0.2mM, or 0.4mM BSP. {*H]cholesterol
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suitable solid support. An array may be produced by hand or using avail able
devises (slot blot or dot blot apparatus) materials and machi nes
(including robotic instrunents) and contain grids of 8 25 dots, 24 dots, 96
dots, 384 dots, 1536 dots or 6144 dots, or any other multiple which ]ends
itself to the efficient use of comrercially avail able instrunmentation.
Once the genetic causes of the inherited abnormality are narrowed or
identified, the potentially or actual defective portions of the genes can
he used as targets in a mcro array. The mcro array can be used to
nmonitor the xkassi on | evel of a |large nunber of geh@Ustd®®evel op and 36
nonitor the activities of potential therapies and therapeutic agents. The
fol | owm ng exanples further illustrate the present invention but should not
be <construed to limt the present invention.n WO 00! 78972
PCT/ US001 167 65 XFomst e byfﬂ?‘kga”&%a‘ﬁ*b‘rgés SrSABREErpEL & "V\m’a‘e‘jaatz ?‘ént s with

Tangi er Di seageef2dD) ohbwdinldeiedalpiand eppefing laﬁbvﬂ%&w’]ﬂ Fhé(fF”él{ f’é*cf"ﬁ“’“& d efflux. 5
Cel | Cul tur eSFl l&@?ﬂe r‘;éapf %!naﬁEf%fﬂ\&\ﬂE ﬁxe Q&Enaé d’ilafd lib@muskidan @xpleant s from two

(TD). TDI ceI f"‘sap ?8"" emale with extrenely |ow
pl asma HDL sc holied tietegdrol Mat@pbapﬂm%fq‘f@\fel 4 aé‘?ﬂf“ Sﬂ"frﬁit“é’éi?“ T Ehs typi cal of
Tangi er di Sea&ﬁa me'EEQZx &GHnluSd IMEERLRE@hauatk HIDDaY BSHGrapetarovol @enal e Wit h

clinical, mor Sals mand. ! Leatis es, pledangicer di sease,
i ncl udi ng vergs“?)“’?g'if) ?ts}eve b *18%&59%{?}%& chol estlgr ol and apoA-1 (Francis,

et al., J. d ?W“quﬁ\Fég‘EP‘“ 96 78-87 (1995)). TD3 cells were obtained from
an 18 year-ol d male with Tangi er dised®eEWwho presented with orange tonsil
remants, gsymmet H1s('e%lmpflmn%%su&%Wa&ﬂtﬁin&ynh:bmoa&mcHEHNAC&SIQLs@@t&:&W@Sl of 5 my/dL,

and LDL chol esterol of J. din. Invest., ] 04,
R25- R31 (19997 A ¥f 5'““]1;@"@109%%%Omvﬂmﬁgﬁrﬁhsub ect cells were imortalized

as described in OVemseigfin fa’lmb‘as‘%]‘”"-’eLaP‘ib‘idd"“ﬁé@“"”eﬁ%’] AISEFEETFEL (1999) .
Briefly, the amddiswaeme ibBansh setneﬂieo\xuebhaaumhroherm@ ofegiter YyMr uses

contai ni ng vegt o foWhdill diB3Gdidose cd’r‘é*ﬂ‘ﬁa(tcﬁ@mﬁf\@mrmma 16 oncogenes E6 and
E7 and a neonycin resistance seFect

g =eh.ks were

i nfect ed wi't h EEEYIS BTG ABSCHSER™h 1 Etgm(’ﬂlwaﬁ %’fcgﬂ 12] popu?atl ons were
selected in theBmee@éh@esmf:M@ﬂhomdﬁmudﬁﬂﬂf(bassages, after whi ch (1418 was
excl uded fromddherragtAmcdaTosohiasts:; smnb Nosnbeedperm rehéshfs fth and 20

sixteenth passage CRUMRbodl i thlho @ Lk pRALIL H&sagen bt mortal | zed).

The inmmortaliz
absence of oligonucleotide. Apo A-l-mediated efflux was measured after 2 hours by

20  scintillation counting as the percentage of total radiclabeled cholesteral appearing in the medium.
The results are shown in Figure 6 as the mean + SEM of three separate experiments. normalized
10 the value for apo A-l-specific efflux in the absence of oligonucleotide in each experiment. As
shown in Figure 6, antisense aligonucleotides directed against ABCI mRNA caused a 50%
reduction in cholesterol efflux from normal fibrobiasts compared with control antisense

25  oligonucleotide (B-globin antisense ol gonucieotide).

EXAMPLE 8
This example demonstrates that over expression of the human ABC] gene results in an
increase in apo A-l-mediated cholesierol efflux from monocyte cells.

0 Stable Transfection of RAW 264.7 Cells: Mouse monocytic RAW 264.7 cells were
stably transfected with the pCEPRABCI expression pl asmid for human ABC1. Construction of

the pCEPhABC] plasmid containing the open reading frame of human ABC! is described 1n

Example 4. Approximately 1 x 10° RAW 264.7 cells were wransfected for 5 hours with 2 pg of
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normal and TD cells were seeded into 16-mmwells or 35-nm di shes and grown
to confluence in Dul becco's nodified Eagle's nmedium (DMEM plus 10% f et al
bovi ne serum (FBS) before experinental use. RAW 264.7 nouse nonocync cells
(American Type Culture Collection, Rockville, MD) were also maintained in
DMEM cont ai ni ng 10% FBS. 25 Assay to Measure LipidEffux: Apo Al -nedi ated
effl ux of chol esterol and phospholipid was assayed according to the nethod
described in Francis, et al., J. din. Invest., 96: 78-87 (1995). The
cultured skin fibroblasts fromnormal and TD subjects were | abel ed by
gromh to confluence in the presence of 0.2-0.5 G /m [3H chol esterol
(40-60 G/ mol, Ageisham Corp., Arlington Heights, IL).pdfaRedsed Oactive
chol esterol was added to serum containing growh 30 nedi um when the cells
were 60-80% confluent. After 3 days, the cells were washed twice with

PBSI BSA and sinmul taneously growt h-arrested and chol esterol -1 oaded to

maxi m ze apol i poPFBARY MM BrEekndrbTsi hnsdftfop (srgent Thens Thavary Sagdmis-encedrn by

i ncubating the calidgs chata. #8000 (nD.8kNserus Sed M. eﬁlomVEMcp]:cUﬁvo?csﬁﬁiatW] fatty

acid-free bovine serum al bum |

PCT/ USOQ | 6765 cH%‘Pﬁ‘E‘: }80 " gtsﬁ %’“""“4%%"5 ag‘él“%‘do "E%‘? nfg“““d/ﬁ‘“‘?aéu oactl ve
chol est erol . RAWPBH Tpdigme | 4fer nypyesks. hyFpiSSreapsr wlopadet pickre @¥gFPtdPfe scavenger
receptor by 24shour iapcAHDabdiabA Chullcktbto|FERE Ydsat Pflenlalla vass4.7d@IS 6 ke elonain S t h

et al.. J. Biol. 1%‘?[5‘ I5 g\Z EG)%QD@AEZprQQrg§§ma(\1\g?]6\}e‘re g%ru}n? &Aﬁm@“\‘%&@ﬂwéecﬂ I's in

24-wel | dishes were chol esterol'- overnlg . of
DVEM suppl enent ed™' S t3Aed 5t 1456k oy I“Rnbfj'l"ih@b?éé‘?““l’ﬁ‘h EJF PR DBEIFEY Pt ami ne and
2% BSA and wi t h 50ugyg Aqiylaadiglyss debogibkd indixanthin S A fey equilippmprodthelrserof saclk Blak and

[ 3H] - chol est er ol Mlﬁlhnﬁ&QOnbﬁﬁtlﬂEl@ﬂﬁgﬁ|cQ§UQ@ﬂLa@eranﬁ&@efﬁ@(n’l’g&%tﬂﬁﬁdcﬁéas?’?C Wi th
AcLDL to yield a dfscr%atimgoncepg{ ation sterol.

s L1008 033, pe./ [ 3H,
Cells were subsequent washed i i mefh“ S “sm? Bﬁgscon a"”’npr';ﬁ"ou ’06 BSA and

i ncubat ed over ni gq‘iftC"%‘!L‘B’-S‘i‘B‘“ﬁBw’S‘&mﬂ R hpREB Il ctee! Y thes e “Pf‘é‘t“me"qlﬁ‘fs%ei* B2i um of
chol est erol pool Spercéh@geAf hebral@gidts fetd¢redfign @k ce0h:0d @&itver The rBAG S pree@ddlas wer e

rinsed four ti ”E‘Sme‘%em égmfﬁg&eﬁﬁg exdeﬁ]‘&%@%ﬁﬁ%eﬁ RhneQli% fth;%rA cci%zc with
DIVEMBSA bef ore th 1 ux incubations. Efflux nmedi um SA) cont ai ni ng

either albumin al€ é ‘("b‘i?ﬁl’ AR 241 SURTHT SRR FRYET éf”“’sr (h)/‘{at T M), or
al bumin pl us apo Medinedch@esigrorrEiux BinortenttlGAM 26t keelitand lGric and Kermdtoit! VE) was
added and the ceilabss AR 1@ séeh) GkBdri@Chvith@He AﬂCleZﬂ-;:sstfchcgreklﬂlklﬁSA fdRhogptsol i pi ds

were | abel ed by i tﬁlﬁ lLlﬂlgrldrll.%Ngl'EcpeasQQa!)orﬂ r;llélalagt!_ul&@x%l éﬁEJg {hZé re%s g&i éam

Amer sharn Corp. ) overni g rium di um

radi oactivity fou‘ﬁ’H""P'ﬁss‘P’h‘é‘hé aPt C?Fébﬁs‘ﬁf}‘ff’\x;é{?”f‘r‘b‘&*saﬂ?‘é‘ﬂ°f5§f'°§‘&’? ﬁffﬂi"ﬂ I ation
counting after afrokGraprpahegeesiicentrifugation at | 2,000g. The radioactivity
in the cells was neasured by

EXAMPLE 9
This example demonstrates that ABC1 mRNA expression is regulated by cellular
conditions related to cholestero! efflux in normal skin fibroblasts, but not in TD fibroblasts.
To determine whether ABCI plays a rate-limiting role in cellular sterol efflux, the
35  synthesis of ABC] was measured under vanous cellular conditions related to cholestero] efflux
processes. Specifically, normal fibroblasts and TD fibroblasts were individually exposed to
conditions of excess cAMP, cholesterol, or Apo A-1. Cell cultures of normal skin fibroblasts and
TD1 and TD? fibroblasts were prepared as described in Example |. The level of ABCI mRNA
was measured by RT-PCR.
0 Cell cultures: Immortalized cell cultures of normal skin fibroblasts and TD! 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 48

hours. RNA was prepared as described in Exampie 2.
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scintillation counting after solubiiization in 0.5 mM of 0.2M NaOH (Smith
et al.. J. Biol. Chem, 271:30647-30655 (1996)) or extraction in
hexane: i sopropanol (3:2 v/v) as described in Francis, 20 et al., J. din_
I nvest., 96, 78-87 (1995). Cells containing | abel ed phospholipids were
extracted wth 1 m of isopropanol for 1 hour and then with
hexane: i sopropanol as descri bed above. The efflux of chol esterol or
phosphol i pid was expressed as the percentage of tritiated lipid counts in
the nediumover the total tritiated |ipid counts recovered fromthe cells
and nedi um (@pwrsedi um / cpm (nmedium + | ysate) x 10B9T/US®B6'®s shown in
Figure | A and C, the addition of HDL or apo A-l results in the renoval of
chol esterol from chol esterol -1 aden fibrobl asts obtai ned from nornal

subj ects. Howeve t he abil i H ve chol esterol
is slightly dim %—Sﬁ%&“ﬁ"ﬁ’&“‘f"ﬁé&g i'f m':d gQu?ngtu)é GC%ATR"O(SQ?%ﬁgSe chol esterol is
conpl et el y aBsegtien Syfry@rrin-Bime Howisd 3‘?@%‘“1%6?%@‘%% BsiyitPetl ast cell's

rel ease aboutnde4%@fhrihascobleltbadib{iIgrmbed iRStnerpahert at.00M he medi um duri ng

48- hour incubation e?)Q/n of@q;sﬁcﬂnn»ﬁs gthgg}'l;ClRQ%]ngQIt: Sl\_figk' 8(:&“@1(1% bum n medi um

i ncreased t h&PBPFTUX terol romboth normel” and TD

fibrobl asts, @P‘Fﬁ%'afgﬁﬁ“ts(f"%ﬁ FiasShs Cat g t55e) A RS L erTE P gure 1 B, D),
Addi ti on of apocredrTpcornoisedctheseBEd doil) pidHR-2chol est erol from nor mal

fibroblasts (Jegps T%T&A&TCT&)TCCW#SE@@N&) Iy §yhd yRe1dQk s @ffemiCt ON
[3H] -chol esterol efflux fromTD r obl gst S éRcv econdn}l?r%w%) -78 WO 00! 78972

PCTI US001167 65 2o 30445 QSR o1 e nerrafes genes show at
] east 2. 5-f olfdlodett ease @ Xgresd 81 Guayclean 85°3 25s<enetiesd Hlof? &r"Feast 2.5-fol d
i ncreased exp;me,sﬁm,om chcR sathfle O llafiitded BRI Libly Wé ibdatd @I @Escépcecbel . The

differenti a] Ereen nldm%lg thd %@taﬁﬁimﬂ&%ﬂd& &&r%@&n?é@ﬁ@ﬁm on

m croarray ( IS O from norma&i ﬁNA mq.l dug non- TD) and
from pati ent Y t“"l’\‘S’F@cs‘tfé“I”I’“ weiplictis BEPomeSS FEARLE NP TR “BRT “Cul t ur es

obt ai ned f r onpasaie rERliont widipuhakradng: SamC‘FD%Cq&ﬁlGlT@ﬁ@%Tcdé%& iSB‘éEP ¥ Exanple 1
were used. CoﬂHny?cBﬁB oLt AddGE R A NI CARICTCAR Nasl st Q IDMENBSAndand suppl enent ed

for 24 hours Wth yclic. ade ne m)nophosphate (8-Br 10
cAWVP, Sign8 “msweremn%bgmh‘g 'h’II'_dgjmmn)@ia n}%\plA Extraction I? .

CDNASVNt hesi s:  nRAB:-cAMBAssio NrmloFHedd brpbiast el R et 1 “EEPPE has pr epar ed
fromtotal RNADeXEM aGFRTanf homese bvis) muBiBr-AMPZo PMEMBES foTéclydl ogi es | nc.

Bet hesda, MD, Cat Choiesxerc,lﬁ@GN%Q)mlTab@mIRNéb]aA&Snslws;@lga&ﬂdswmm@cet he O i got ex

gfyf\oiélof s ( -?hlg 1L 0%&&5 angthen rreate% wnt%hg/nclaaﬁce cho]es?eroplg %)VIEMQ rftg hzﬂQué o vendor’

2 followed by 18-24 hours of equilibrium in DMEM/BSA.

Apo A-l Assay: Normal, TD1, and TD2 fibroblast cells were grown 10 subconfluence in
DMEMY/10% FBS and then treated with 30pg/ml free cholesterol in DMEM/BSA for 48 hours
foliowed by 18-24 hours of equilibrium in DMEM/BSA plus 10pg/mi apo A-L

Results: Figure 8 shows that in normal fibroblasts ABC1 mRNA is increased

25 approxjmately 10-fold by exposure to 8-Br-cAMP and increased approximately 17-fold by
exposure 10 cholesterol in serum-free medium. Subseguent exposure of cnolesterol-loaded cells
1o Apo A-l results in a marked decrease in ABC1 mRNA expression. Although the mechanism
has not been demonstrated, previcus studies have shown that choiesterol efflux is promoted in
the presence of such compounds as cAMP and cholesterol (Hokland et al., J. Biol. Chem.,

30 268:25343-25349 (1993)). The presem results indicate that in normal fibroblasts, ABC] mRNA
is induced by these known effectors of the cholesterol efflux pathway and repressed by exposure
to an apolipoprotein cholesterol acceptor, demonstrating that the expression of ABC1 15

regulated by cellular conditions reiated 10 apolipoprotein-mediated cholesterol efflux. In
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| 5 reverse transcribed using Cy3 or Cy5 fluorescent dye to create
fluorescently | abeled cDNA according to the nethod described in DeR si et
al ., Science, 24:680-686 (1997). The resultant cDNA from TD cells was

| abel ed with Cy3 fluorescent dye and cDNA fromnormal cells was | abeled
with Cy5 fluorescent dye (I ncyte Genomics, Palo Alto, CA). Mcroarray

Anal ysis: To anal yze differential gene expression in cells fromindividuals
20 with TD and nornmal individuals, CO and Cy5 fluorescent | abel ed cDNA
sanpl es prepared as described above were hybridized to a set of Gene Al bum
m croarrays (GEMs) on microscope slides (incyte Genomics, Palo Alto, CA).
Each of six slides contai ned about 9,800 human cDNA sanples plus 200
control sanples,wg@8atting in a mcroarray of 58,800 parrcrakooediNAS.
Therefore, allowing for estimtes of redundancy, approxi mately 30-50% of
expressed human genes were 25 represent ed The hybri di zati on of Cy3-)abel ed
CDNA prepared fromT normal. cells

al | oned conpari s%’ﬁ"a(s)lgbf(’ﬁlw ‘:'Jlslﬁc”[“r:ILB N?Aare “m “é’'r‘“ni"‘?b([i’)flb’l{%s s°{r}'ﬂles‘er\c}'ee%nsus nor mal
cells for the expredsedFgenale l«klpt 4B mﬁ»bb"nlpb@ymllafait}'@?eﬂéis ie®NA prepared from
TD2 cells and Cpamdki ﬁmueﬂ%eamnfnaremcaermha C8bsls o Reriydaldd Gz RAPE O t he

sanme set of mcr BQ%ng'ydl% not alle %ébur stonE’F[El caﬂs‘faihéﬁ@ lngrtaseg%EF gerQ 5|§SSI on

bet ween differen atren usi ng

Genifool s sof t viar &D¢ Fﬁ*i@y?é“@é‘f‘fbﬁ?ee‘éhe dEfaqt i Ap-frdymediagAyholatep! e‘ﬁ‘t&ﬂ@g’é’e"d"fas ratios
of TD cell to nomrpeds. cnedr&suugﬂ%wm‘shensne&uin{@nramdlneaﬁneﬂpptehsamﬁme\essaaj ority of

genes are conpar ahly.exhar o?é?e%@(ﬁ!n (dEla Jop&,oxﬁrﬁdrhﬁl%ﬂ@ﬁea%@ka'cﬁhm eﬁ&uo%lagmel n Figure
2 (in the sectlon above and to the left of ona 75 genes

were nore than 283 ﬂrf%ﬂ*aam%feq“vwﬁdmeﬁf Beereelidn i & ﬁs‘%ﬁaﬂe}%‘x’ﬁ%‘ﬂessed in
TD | cel | s conpatregrcipsignhcomigionratiat aragbsedated witkineasd G715 ofpeivascholestes! (or e t han
2.5-fol d over expuResed 1oiacﬁhg,TcDMpeeknLesz SRR EMoM:ido ResuhGH iffRdase€ Bbkssio{ ddel ow and

to ihe right of bue: ol oQenal b fi8NSE OBLR.DLANLL CXRLESSASALNE TD ool s

coul d include those erentiall gul ate consequence of
the Tangi er nutafpﬁﬁmcéFPH€%“H§“§56%%ﬁ%ﬂ§§ﬁbry 5 response or as a
contributor to the di sease pathol ogy. Anong the genes that could contribute
to the observed phenotype of TD and QﬁgNﬁQﬁQ hi ghly expressed in TD cells

include interferon-a nacr.ophage mTetor rogelg 2a,
granul ocyt e chenot acﬁ’éexaﬁ‘ 'eggmns"ﬂe‘c’ “faE ”%iﬂ’ EU&“ cafarlma‘irfc?pﬁucen oper oxi de

synt hase-2 ( COX- ydm"r"h‘r“tﬁ‘ﬁfﬁlﬁ)@ﬂ)bﬁﬁwf?f‘haWWﬁﬂﬁéWés9c‘l‘fé‘i‘|'ﬂ3d°<fﬁ'ﬁ i In5Ht ei ns 1,
3, and 4 (Lawn etaBah gepe edpresiniifimouterRA@6164.7 cl4: 825- R31 (1999). to No single

RNA that was expressedg mxe& nepmearmn ibiRE ghl-ask BB 8 summﬁ.ewm &tely

g:)fs]?gf’ en![ Pale: ;hg;ﬁcﬁegxggcég)r dIFE)%Ct Celdlltosenhance trankcr:puoyB%clr target ge?lis b; tl;lr%mg

a class of oxystcrols mcludmg 2-hydroxychoiesterol and 20-hydroxychelesterol (Janowski et
al., Nature, 383:728-731 (1996)). As such, they are candidates for the mediation of cholesterol-
induced gene transeription. Further, in light of studies which showed that ABC] mRNA and
protein increase in fibroblasts and macrophages in response to cholesterol loading, and other
studies which showed that LXR and RXR expression increase in chaolesterol-loaded macrophage

25 cells by exposure to oxidized LDL, the LXR and RXR nuclear receptors are highty plausible
candidates for transcriptional activators of the ABC| gene. To determine whether LXR and
RXR receptors play a role in ABCI gene expression, the jevel of ABCl mRNA was measured in
response to 20-hydroxycholesterol and 9-cis retinoic acid.

Mouse RAW 264.7 cells were grown to subconfluence in DMEM/10% FBS and then

30 treated for 24 hours in serum-free DMEM/BSA with either 9-cis retinoic acid {10pM), 20-
hydroxycholesterol { 10uM), or both ligands together (20uM total). Control cells received
ethanol vehicle only (0.1% v/v}). RNA was extracted, reated with DNase, and ABCI mRNA
measured by RT-PCR using PE Biosystems SYBR Green Technology as described in Example
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and TD2 reveal ed very little variation between the individual TD patients.
For instance, of the nost highly down-regul ated genes in TD2 cells, 92%
were al so under-expressed in TD 1 cells conpared with normal cells. One of
the genes nore than 2.5-fold under-expressed in TDI or 15 TD2 versus nornma
cells was the gene for ABC | protein. The ABC 1 gene was pursued due to

the ascribed functions of sone of its honol ogues and al so because the gene
was | ocalized to the approximte chronosonme region reported as the TD gene
regi on. EXAMPLE 3 20 Thi s exanpl e denonstrates that the ABCI gene is

| ocal i zed t owbh@sdsiman chronosone 9g31. Previ ous gerdwsembipnkage anal ysi s
mapped the TD gene to the 7-cM region of human chronosone 9931 (Rust et
al., Nat. Genet., 20, 96-98 (1998)). In addition, in situ hybridization
anal yses reveal ed that the ABCl i,zed to the broader
chr onpsomal Snk'&"i’iﬁafF"“@H’?‘fea"Q%‘ ‘té@g’% c“’5\?‘1:}’)0?‘:’5‘{’r Jites EBROM Ce 921 150- 159
(1994)). Usi rpenP@RstierROUSRN txbresibre IrGéh@Brﬁ@géshﬂﬁs “Ha‘FFé‘P’“bf”‘hrPa‘ﬁan/ har pst er
radi ation hyhag&nﬁl;sogéxﬁeﬁamlsbmﬁ&e@wn&gsm&fraa wnhHlWr&WaHé&qld)N#s human ABC |
was deternlned t

(e) res n crvc wilh gither alon es¢ resu mo r§e Qd W - 4062,
COI'I'ESpOI’ldI ng eith f\%& &?‘p M ogs % 1 fthf‘]li d lo kl%s? V\'&sdg‘ ZQ 1

ion 0O n chronosone g . DNAfrom93
human/ hanpst étsandwmn@fleeechwﬁ LR gnd R caprifsienst PettPEry o PR (1] ‘ﬁ@“ehuman ABC
1-specific primers LF: 30 CCTCTCATTACACAAAAACCAGAC (SEQ ID NO. 11) and LR
GC I | | CITTCACTTCTCATCCTG (SEQ | B M g12) . Each line was scored as
positive or negative for the human ABC n‘ﬁ i fication rloduct and the
mappi ng of ABCI d&fF PRHC fPemraafd rperd ogreston e B EAP 4 g & §&8npl i shed usi ng
t he Wi t eheadndmisteiidasbaddivih pareffex. f or Genone -80 WD 00/ 78972

PCT/ USO0/ 1,6765 R@ﬁﬁfrﬁ@ lagéﬂfxéa\ﬂ@-ﬁn%mnowﬁtsms Videdo idte@miheth@fenBéreased

( htt p/ / car bOﬂ gres_flon otf A%gldyrogem m{ }Sasma rBﬁ !a:%?srl:é %E \DlmpmggaSOQIll ')h()]es-l;nﬁse results

were further Hern I zat1on human
genoni ¢/ yeastef%lﬁ“ﬁ‘ﬂ‘licéi’)aﬁeﬂ’ﬁ“t?r?ﬁg‘tﬁ‘rfé’“%?’d’ﬁé’%“(‘ R@écéd?séﬁe@ffé’f’ e, Inc.) from
the equi val enlinking ftLE pM@tins oh Ma@ ektli Wiih@ma merpurpt-imperdab! adzers &lis BRT- b,'mﬂng (CGeneMap

' 98; Nati onal sfnlBh e £k orﬁﬂeﬁi&)&k@mm QOhmbidhEREL Gi)asaNshisadi at i on hybri d
mappi ng el | m nated_t he other SI ni.ficantly underexpressed genes in the

m croar r aydat’d TG FELRELTOR" ™ the reported genet] c interval. These
conpl enent ary dat@?ﬂ&éwéltmdtﬂ@R%ébmbtlaﬁé"'“ABﬂ’m@é‘ﬁé“ % pgtgied on human
chronosone 9gddpiandofhusrink asd TN el C@k @ uitthr@itndé herAB@litagemnecondiiogsssoci ated with

Tangi er dis eaﬁ%m to increase apolipoprotein-mediated cholesterol efflux (Oram, et al., J. Lip. Res., 40:

1769-1781 (1999)). Control cells were grown to confluence in DMEM/10% FBS and then

20 incubated in DMEM/BSA for 18 hours with no additives (control). cAMP-ireated cells were
grown to confluence in DMEM/10% FBS and then incubated in DMEM/BSA for 18 hours with
I mM 8-Br-cAMP(cAMP). Chalesterol-loaded cells were grown 1o confluence in DMEM/10%
FBS and then incubated in DMEM/BSA for 48 hours with 30pg/ml cholesterol plus 18 hours
with no additives {cholesterol). Cholesterol-loaded cells treated with cAMP were grown to

25 confluence in DMEM/10% FBS and then incubated in DMEM/BSA for 48 hours with 30ug/ml
cholesterol plus 18 hours with JmM 8-Br-cAMP (cholesterol + cAMP).

Cell-Surface Labeling: For selective labeling of plasma membrane ABC1, the cells were
jncubated for 30 minutes at (°C with PBS containing 1 mg/mi sulfo-NHS-biotin (Pierce,
Rockford, IL; Cat. #21217) to biotinylate celi-surface proteins (see Walker et al.. Biochemistry,

30 50:14009-14014 (1993)).

Immunoprecipitation: Rabbit antiserum for ABC1 was raised against a synthetic peptide
comesponding 10 the deduced peptide KNQTVVDAVLTSFLQDEKVKES located 2t the C-
terminus of human ABC}. Immunoprecipiation was performed by selubilizing the cells in PBS
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10 EXAMPLE 4 Thi s exanpl e shows the determ nation of the nucleotide

sequence of the w |l dtype ABC] gene, including the flanking regions and the

entire coding region. DNA sequenci ng was perforned using an ABlI Prism 310
Genetic Analyzer or by Davis Sequencing (Davis, CA). Both strands were
sequenced t hroughout. The sequence of the open 15 reading frame of the ABC
gene froma normal subject was determned froma full-length cDNA clone
obtai ned froman expression plasmd |ibrary constructed from nornal
fibroblast RNA. To construct the plasmd library, cDNA was synthesi zed
according to the Stratagene kit protocol (Stratagene, La Jolla, CA).
Briefly, first strand cDNA was synthesized from nRNA using an oligo-dT
primer with an Xkolosit e and MMLV reverse transcri ptase PAIMYPHRHF esence of
5-nmet hyl 20 dCTP_ The second strand was synt hesi zed using RNase H and DNA

polynerase | in the presence of unrmdi fied dNTPs. After the cDNA was
bl unt - ended with PNA-DpoOl K Jgat.ed to the
cDNA. The cDNA vvace lat“h rll/"drlpmne%@ E%?and rgllle%gng}[lb"ﬁ@ﬁ FJ':Isenng %gt the 3

end of the cDNA. m@uq(w@raﬂwmymw%ﬂ%@“ F/véi’"éwﬁﬁl‘“ﬁ‘tbétdt°éﬂ“’¥hf‘t&f‘rlct‘”ﬁ’i‘ s

di gestion due t o0 and-RECISRREImIR 1 :20plddttibOmN et by Brgedliti@al fi ug incuddtipaid Sglynt hesi s.
The synthesized cINA VB4 c%a@qeaas Q,alzlgakctsn&esbmd&alt n@neh Xahusiyf.es of the
plasmd pCEP4 (I|nvitrogen %w an eerresm on
vect or cont ai nling"“fﬂﬁ‘n‘é""ES}‘i"(‘)"ﬁ'bsg‘g’f‘ﬁi?i‘ ¥ i MIEinBt Wt gﬁﬁ‘éﬁ'&f& iee RUSSETRY- ABCL

probe was gener at/esh, byih¢ puerssere tinehsbiptegsedpol ynmer ase chain reaction
(RT-PCR) using pri rTEr&:e&a@@ﬁ%cpﬁockmqm@elﬁ@@omsa{auﬁa&@,wembﬁ&dwm

5 - TCCFTMTCA@H%%E;&, %elhlS%§E§aﬂP an'é@ sfen-e 0 oce ltﬁosc miembr e{I-Em-ICﬂ_

(SEQ ID NG 14) onée ai ni 5 kb
insert of human AB@rxﬂr@Ewaevvafsmb@c&%ffw‘dw‘eﬁﬁ ff‘h% Pff?*rﬁ“awmﬁwgi’@mt‘-‘ﬁe
Cl oneCapt ur e sel emichiany, Ki; Caa®@e® i i YiQuidd00d e andd fidtfediopn eoiaged Serpiipihocode

( CLONTECH  Labor aT’al%Mg (&%hacéo%‘g 10 \Er@l)rq pA‘o@op(anﬁQam Pl;l;mag‘;a @Js&ﬁ@ay' ). Sl'bQWn in
Figure 3 as pCEPhABCI eDNA i nsert seguence i S shown in

SEQ ID NO 1. SeqlBiietleBetgri ﬁfé‘i““é'ﬁ”]aé%r?ff"’s PG ET RO 67 76 g7 v
PCT/ US00/ 16765 t hatatepy@EPRABGdnogans eeiibqy oty surdrelarpra@C-$Ofen readi ng frane
of 6783 nucl eot i d@gnuptdSpithed v laed B-CONAs adbddl etph @l vonsg. Noassiag a | ar ger

open reading frang thaan t he cDNA sequence reported by Langmann et al. in
Bi ochem Bi ophes Comm , 257, 29-33 (1999 gGenBank Acc«% Si
Al O 2376) 5 EXAI\/PLE%U_LS_ As shown in Flgure 10, the 240 kDa A rotein appears as a doublet.

ABC1 protein is partially localized to the piasma membrane in both normal (10A) and TD1
{10B) fibroblast ceils. Sinilar results were seen with a second normal fibroblast cell line and
with TD2 fibroblasts {data not shown). Celi-surface expression of ABC1 was increased slightly
2¢  when cells grown in serum (normal and TD1 cells) were treated with 8-Br-cAMP. Serum
deprivation and cholesterol-loading of both normal and TD1 cells markedly increased cell-
surface expression of ABCI, which was further enhanced by cAMP treatment. These results
indicate that expression of ABCl at the cell surface = regulated by conditions that enhance
apolipoprotein-mediated lipid efflux, consistent with the idea that its localization to the plasma
25 membrane plays a key role in its lipid transport function. The mutations in TD1 and TD2 cells
do not appear to severely impair expression or processing of ABCL, implying that secondary
effects on lipid transport or interactions with accessory proteins depend on its NH2-1erminal

domatn, where the mutations occur.

30 EXAMPLE 12
This example shows that ageats that inhibit the degradation of 3'5' cyclic AMP, such as
phosphodiesterase inhibitors, increase apolipoprotein A-l-mediated efflux from macrophage

cells.
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Thi s exanpl e denonstrates the sequence differences between the w | dtype ABC
1 gene and the TD L, TD2, and TD3 gene sequences. cDNA Synthesis of TD 1.
TD2. and TD3: cDNA was prepared from TD 1, TD2, and TD3 10 cells by
reverse transciption polynerase chain reaction (RT-PCR) using the
Superscript Choice CcDNA system and the Advantage cDNA pol yrnerase m x
follow ng the manufacturer's protocol (CLONTECH, Palo Alto, CA, Cat.
#8417-1) using two sets of prinmer pairs designed fromthe normal hunman
ABCl gene sequence, designated: (1) sacl habef, 5

AGT CGAGCT CCAVWA@ASET CAGCTGT TACTGGAAGTGGECC ( SEQ | D NOPCYBYO6¥E habcr 3851, 5' -
TCTCTGGATTCTGGEGTCTATGICAG (SEQ I D NO 16) and (2) habcf 3585,

5' - GGGAGCCTTTGTGGAACTCTTTC (SEQ I D NGO 17); habcrsall, 5'-

ACTGGTCGACCATTG% s%wn -Il-: ur ] WI(@E%I& %]GVIT)( c§§9(‘ l QPL\lgpesen;]'sﬁ)d]es weérrpl ification

of 0.2-0.5 pg poly I nal concentratl on of
0. 4M generameé@lqu/&mdeﬁvrerremmswmgmf@ﬁﬂp‘{%ﬁf@gwﬂaﬁsﬁ %fbw BxrEeer §°9%5 kb, The
t enpl at es wesurg @levaptl leldisioe€hAMEQants briafgedtidiBe figheAEXf dgbntsShesditenyih@MAGEN, | nc.

Val enci a, CA . Pex R 7 o THUS00/ 16165
concentrati on Nggmﬂﬁg Q%I%chgg%tfg‘%hﬁ%ﬁg Fof anm 5&2 Dé%r@?:-E;NA Ei ght N

of each ténpicgss @’é’f’fé?"é‘f pygjnhipiting H‘é@hﬁdieﬁb’é“&“’séﬁ’&%"ec'fﬁ}é’gm%g?ﬁ&egnced in a reaction
wi th indivi ducahP sreqtffe:mdlemgtepml\ﬁemshodeml gffiedvendsictried usipadt s of wi | dt ype ABC |

sequence at aLm HONEE Moledddi Qﬂlx@jsaygde@ix\éd m-B;lﬁnpllrll Behg rRaenesas 5 fol | ows:

(SEQ 1D RO zea g el B S T o0 1 5

c:CAGGCAGCATT@4»«@@’1-?@sed(‘@E@ﬂ“ﬁl}e Niter 24 hgursqiggmedigm wasmm* CREENECATA (SEQ I D NO
2 3) 6F. o - DW@@:@I&Y%MH@@E@H& ’@I]memﬂd) and Y0Ra/mhof-

AAGACGACCACCAEI@ %.I{LSEQ Lchs N@e cc%?\)/erre tﬁEma:ﬁame& QJT A%T%&mm GCTG ( SEQ | D

NO. 26); 9F: 5"- GCTGACCT. NO, 27
AAGAGACTGCTAATWS(S‘?EQI PSS A 'ﬁ@)““‘““ 2Py a"% E%&m&%‘&g,&e (SEQ ID
NO 29); 12F3, BtAMPIGRONT GCAATFRAGETEE0 RBE®AETH-RiCows Giijcholeg ol cun

TCCT CCACCAATGLGQQ%@@Q SNk curdidg as debedhbd inE xample 1 GIEkGGTEAETRACTGIT (SEQ I D 15

NO 32); 5 - AT el 2 ol l;?,cm Thksutis hAfaredar

ATy CPAGEAT &% ( §"1§ “ﬁg i GI TCACAAATACTT (SEQ | D
cholesterol- oad control cells that recewed no apo A- ] showcd a 3% cholesterol efflux

cells that received apo A-1 only showed a 5% efflux. Cholesterol-loaded cells that received apo
A-I and cAMP showed a 32% cholesterol efflux, demonstrating that elevated cAMFP promotes
cholesterol efflux. Similarly, cells that received apo A-I and a phosphodiesterase inhibitor

20 (rolipram) showed & 17% cholesterol efflux.

EXAMPLE 13

This example shows that agents that are ligands for nuclear receptors, such as LXR,

RXR, and PRAR nuclear receptors, increase apolipopratein A-l-mediated efflux from
25 macrophage cells.

To determine whether ligands for nuclear receptors affect the process of apolipoprotein-
mediated cholesterol efflux, various ligands were tested using the apo A-l-mediated cholesterol
efflux assay described in Example 12. The nuclear receptor superfamily includes several
members, such as the liver receptor LXR, the retinoid receptor RXR, and the peroxisome

50  proliferator-activated receptor PPAR, which have been implicated in lipid metabolism (Russel].
D.W., Cell, 97:539-542 (1999); Spiegelman, B.W., Celf, 93:153-155 (1 998); Janowski et &l.,
Narure, 383:728-731 {1996)). Funiher, ligands for some of these receptors have been observed to

increase plasma HDL and gene expression profiling {microarray) data have shown that hormone
-9] -




NO 35); 2R 5'- CITAGGGCACAATTCCACA (SEQ ID NO 36); 3R 5'-
TGAAAGTTGATGATTTTC (SEQ ID NO 37); 4R 5'- TI TTTCACCATGICGATGA SEQ I D
NO 38),5R 5'- CTCCACTGATGAACTCC (SEQ ID NO 39); 6R 5" 20
GITTCTTCATTTGITTGA (SEQ ID NGO 40); 7R 5'- AGGGCGIGICTGGGATTG (SEQ ID NO
41); 8R 5'- CAGAATCATTTGGATCAG (SEQ I D NO 42),9R 5'- CATCAGAACTGCTCTGAG
(SEQ ID NO 43); 10R 5'- ACCTGCCTTG | ITTGCTTT SEQ ID NO 44), 11R 5'-
TGGACACGCCCAGCTTCA (SEQ I D NO 45),12R 5'- CCTGCCATGCCACACACA (SEQ I D NO
46), 13R 5'- CTCATCACCCGCAGAAAG (SEQ 25 ID NGO 47), 14R 5'-
CACACTCCATGAAGCGAG (SEQ ID NGO 48), 15R 5'- TCCAGATAATGCGGGAAA (SEQ I D NO
44'), 16R 5'- TCAGGATTGGCTTCAGGA (SEQ ID NO 50), UTRF@. Rorisr65
AAGTTTGAGCTGGATTPEPFE (SEQ 1D N0 51). Results: The nucfe0tT dé hunberi ng
follows the nunbering found in Lawn et al _ (1999). Patient TD 1 retai ned
the full open reading frame, with 2 substantial differences fromthe wld-
30 type sequencec(rSEQshB NDoieBol lofdme vie bxididedsiy).. isingthe sBovt-des@aiubat # t ut i on,

resul ting in a ChanR il @XrAea) Whamonexi Pusfl gmzn@@mg@ﬁm%d ashQsi tion 537

of the 2201 am no, acid segue awn e 1999). The
| ocati on of thi < FEGGHE ?"W%qﬁterﬁﬁtﬁhg %HZS‘T’%?" eK‘éﬁ’l’"r‘" ﬁi}sdﬁabﬁﬁwfé“@ donai n,
near the first predltred: 'ransweriiandilcdoirtiomecePaps &henlyEBedi Bo r et ai ned

-83 WD 00/ 78942 emGIr/u!LLSQQAJcﬁi&aoltuh&dememaﬂ;ee@dia@g\ i 2 P9E. - Mindiblaciz0ar gi ni ne to
| trypt Ophan SUbSt anHfleJng aq‘g% Eh§l§s&eg3r§ﬂu§23ell T?E‘chnﬁ apo A-l andflog)stero-lrﬁ] %O bOt h TD |

and TD2 contain ron alterin acid in the
sane region of tsFPéccbﬁ"éf’é‘PH?‘cmf @“*Dﬁﬂs%ﬁ‘t"afeﬁg" %{'aﬂ feﬁﬁ@leémgfnd)e‘h‘i‘”ﬁ%%rti on in
its ABC 1 cDNA 1p®kHobsiral effiiu Te@odsile ndibfIMt ioAnoodre-e@drd iedy ®e @didiaead p 38 bp

insertion after &I-Lgsleﬁglaﬂegteapo'ipoﬁ%mh%e& D& QDG efiax Bl BkBphade€NOM C sequenC| ng

Of the TD I TD2 a@uﬂhcr%e%ﬂux assa I\NES@[QO]‘T}]EQESHFQ%% eCS Cfntcgalilind %J"CI
respective cias. T tence was  geretat e By PER arp |f|cat|on

of a 156 bp red? 6&5’“’(‘)\3 O@étﬂ’dm[’&gf@Nﬁc f“-@’éﬁ Sa‘t"eéi‘W@@Wi"&ﬁ@%lcwlgmﬁﬁ‘a’t cont ai ned
t he nutations f GtAGhatsphighels i DNA-dEfemien: hbhera@c IR, codihecig@dpeRilenigequenci ng

al so indicated thaks igdd S0 toﬂpmigmsmvemapzm%gim% mzﬂa@shglvéatawm ne to
argi ni ne substitution, ceno ‘f. ysi s showed that, TD2 was a conpound

het er ozygot e wi t4" e 33f"f/‘61|9e“5§6’ﬁ'ﬂ°“ %5%7g° Pih " YRt WCHBsE BT W on and the
second al | el &3 (ViRVERP4F gl etk chalestgrpidebdad éor digtowrs Pl InelerrRGNCr hvaeri skt Ay an
undet er m ned def2eldoxydNadstdaar xr0fgadd}ind SettdBsrhik, tdde kHORn 1B UHtakd BAIGedBSHk OUNd | N
nore than 80 allglgs: pfngeneom c DNA of

EXAMPLE 14
20 This example shows that eicosanoids, such as prostaglandin El and prostacyclin PG12,
increase apolipoprotein A-[-mediated efflux from macrophage cells.
Eicosanoids, such as prostaglandins and prostacyclins, have been shown to be effective in

the wreatment of hypercholesterolemia. To determine whether eicosanoids affect the process of

apolipoprotein-mediated cholesteroi efflux, PGE1 and PG12 were tested using the apo A-l-

25  mediated cholesterol efflux assay described in Example 12. This assay showed that cholesterol-
loaded control cells that receive no apo A-I have a 3% cholesterol efflux, while cells that receive
apo A-I only have a 5% efflux. Cholesterol-loaded cells that receive apo A-1 and PG12 (25 nm)
showed a 10% cholesterol efflux. Cells that receive apo A-l and PGE] (25 nM) showed a 1 5%
cholesterol efflux. These results demonstrate that eicoasnoids can increase the rate of

i0  apolipoprotein-mediated cholesterol efflux from macrophages.

EXAMPLE 15
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non-TD i ndi vidual s. TD3 insertions were identified by sequence anal ysis and
confirnmed by RT 15 PCR using priners surrounding the insertion points. The
14-bp insertion foll ow ng nucl eotide 5697 causes a franeshift, resulting
in the replacenent of the wild-type am no acid sequence from a |ocation
before the second ATP binding domain, up to the point of a premature
protein termnation. The 138 bp insertion foll ow ng nucl eotide 5062 in the
other allele contains an inframe stop codon. 20 EXAMPLE 6 This exanpl e
denonstrates that inhibitors of ABC 1 transport act|V|%y al so inhibit apo
A- | -nedi at esvoobmsdest erol ef fl ux from fibroblast cel FS"C8F%est whet her
inhibition of ABC | could affect the process of apoli poprotein-nediated
chol esterol efflux, two conpounds reported to be ABC] inhibitors were

tested in assaysmm;ed%%nsﬁmalﬂamrepafﬁpéehmm@@&ml dT&dABitlexdmﬁJaol est er ol
ef fl ux. The conpounds 4, 4-d hj ogé?nostl ' -disulfonic acid

(DI DS) and sﬁﬂ“ﬁh‘ﬁﬁ‘r‘b‘ﬁ%ﬁﬁ‘f"’r‘f%\dlsé‘f 'éabtlg fa‘gcp%ene ex‘frésﬂo fo inhibit anion
transport acti vi The@SL0fcifBElepdrer vawdvsen(ﬁepa%d@n'ﬁonf‘&%m“dﬁd*(’F’?ééq et al.. J.

Bi ol . Chem, rr.%?n%mgnﬁaémxdaﬁ%:%sm(e 1(%&119 genel:ﬁ)@éam uidikr c@dtro),of i34 Q@ pro@@er2911- 29 15

(1997)). The apol.i opr Ot ¢ e 1.8 golm ys were
perforned &s des#ﬁé&—ﬁﬁ-%?%n%‘e—sl Hasmfdﬁ’gkﬁg g hﬁ%ﬁ&e?%ﬁ

Chol est er ol - Bt dasasd asf2'ctdrel iBImas ey e- Weaﬁ@P‘E‘Bssﬁtﬁkfﬁ‘fé‘I gege] B}‘b"B‘lngst s (n=3)

vvere i ncubat ehsduetlcorfinin Gkl ASC VirdmdieQubd Mdiferhte bdne Bas ingdeny clap@a gdricand ei t her O,
2mvi or O. ”MDD§ od: QP e £ahek . gl@(gire Gne to

[ H] chol est e?‘o ef"érﬁe hemm@g%ﬂ%& A Aé\cpgl:st@s leSL§ 1m:;gje\?ere @&utf% d for 6

hours with ormdfetdsodto-18Hgf THQ 18;5“8 3A“’f° Eiin ﬁﬁef’%r Ly Pasy, pﬁ'srﬂ\ﬂc Br 0. 4mM BSP.

[* Hl chol est erppbmid 8146 MO PlesABOTN26aPET dSOR M SFGH Akl WxBs¥EsSeseas ur ed by

scintillati on,Goutdatms 1H88GEHBR e dn dPBE! dnandenatcul ated as the

percentage of total radiolabe teral. appeariag.hLy the nmedium The
results are Scwawnc!mmonﬁdeouda 1I§§4d fg IID% ? hga % e TerrMin Q

of %TR lux in the
presence of aser’ABg! Hﬁfﬂt"@fﬁasfaﬁtﬁ"’db‘?‘? *@rrﬁh’&ﬂgevw J&““‘f"ﬁr" P free medi um
Fi gure 5 showscobiddat nbeix répiidSGeanatieBSicdpridipl bintrol bhig?s 8b ﬁdlahuﬂeff #3Ux of 5
tritiated gholgsterol..iredi ated by apoli poprot ein A-1. In addition, simlar

i nhi bi tion was obserfved rWl th the ef g_bfuggv Sc;tﬂ(el tcolmg ’Pp‘ﬁ‘h QaphAat | dyI chol i ne
using DI DS and BSERHeaRRtheBYeoaig® S of ‘these tests nmimc the

ef f1 ux def ect was panfipcts wiglcenBiest celayes Qf@dwfzﬁ"o?ﬁ"'ba‘ta’i“‘éﬁfdé“ W’E“ﬁ “FPME descri bed in
Exanpl e 1. EXAMRLdrbokine serum. Each well of a 12 well dish was transfected for 5 hours with either

pGL3-Basic, pGL3-Promoter or pAPR1 DNA (lpg), luciferase plasmid DNA (] pg), and 12 pl

10  of Geneporter reagent (Gene Therapy Systems, San Diego, CA; Cat. #T201007). In addition, 0.1
g of pPCMVP plasmid DNA (Clontech, Palo Alio, CA, Cat. #6177-1) was added as a conrrol for
transfection efficiency. After 5 hours, the culture medium was replaced with serum-free
DMEM/BSA in the presence of or absence of acetylated LDL (100 pg/ml) and incubated for 24
hours.

25 For added convenience in high throughput sereening, cultured cells can be stably
transfected with reporter plasmids using the following procedure. First, 5x10° RAW 264.7 cells
are transfected for 5 hours in a 60mm dish with 9ug of the pAPR | plasmid and pCMVscript
{Stratagene, LaJolla, CA) in 10 ml of serum-free DMEM with 50 pl Geneporter transfection
reagent {Gene Therapy Systems, San Diego, CA). Subsequently, the wransfection medium is

30 replaced with complete medium and the cells incubated overnight at 37°C. Subsequently, the
cells are transferred to separate dishes at dilutions ranging from 1:5 to 1:1000 and incubated in
selection medium contzining 800 pg/mi G418 (Life Technologies, Bethesda, MD) for 20 days.
Visible colonies are picked, expanded., and assayed for luciferase activity as described beiow.
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to This exanpl e denonstrates that antisense inhibition of ABCL nRNA
expression inhibits apo A-1-nediated chol esterol efflux fromfi brobl ast
cells. Normal skin fibroblasts were | abeled with [3H] chol esterol as
described in Exanple I. The cells were then | oaded with oligonucl eotide by
scraping in the presence of either 30PM control Morpholino oligonucleotide
(5" - CCTCTTACCTCAGITACAATTTATA- 3" 15 corresponding to the anti sense

conpl ement of a P-globin thalassemc nRNA, SEQ ID NO 52) or 30pM ABCl
anti sense Mrpholino oligonucleotide (5 - CATGITGITCATAGGGTGGGTACGCTC- 3'
SEQ ID NO 53) and reseeding on new dishes. Control cells were nock-| oaded
after [3H chol esterol -l abeling by scraping and reseeding in the absence of
ol i gonucl eot i de. wopwsye | - nedi at ed ef fl ux was neasured af b@UsiAsKours by 20
scintillation counting as the percentage of total radiol abel ed chol esterol
appearing in the nmedium The results are shown in Figure 6 as the nean
SEM of three sepajal & GXRRIdIBALS llﬂgmké %@ irerdsOach @ v Bl Gr el RF usBRO
A-1-specific efflux in the absence of oligonucleotide in each experinent.

As shown in Fi gitsB™ 8 sB##$%nse ol i gonucl eotides directed agai nst ABC
MRNA caused a 50% r &ehiferhse dmsevi Holphint Ewif@tia] theafll ingaeh felorereoedim?0 of ¢fbr obl ast s

conpared with corntxrcalluysa%gegteﬂ%gzﬁla@ehgﬁ@p&a@@ﬂli A%ec(ek?aogéfggia MhadfkibSense

ol i gonucl eot i de) gA Thi s emonstrates. that. over Xpressi on
of the human ABC)ancF \_resatln; cee:sar yscel}mnfugétﬁn or? uteéat at'12 }%)905 ﬁﬁcAc trify n%adon %Og 1

chol est erol ef f | wtivfiferarmneyiayritaesyit(Rroresgt: P”S‘!‘”@Gﬂ Sta'atﬁléﬂﬂwaa?ﬁéfdétlﬁubﬁ Iygrte: RAW 264. 7
Cel | s: Mouse nONOBY fudiferadddMinGleadh 1804 V8 melred as Ihiakls side e Aehegded Wi th the

PCEPNABC, & PXPT SRl ARl die BATDD: ARGk uCHRRE G LN OF e

pCEPhABCI pl asmi d contai ni ng e open’'rea frame o uman ABCl is descri

bed in Exanple th°’f}&b’r>‘r’“6‘3€’l"ﬁﬁ‘t3‘é?a§e“'iS“RP“I‘U&“‘F&W‘EM“‘7‘ EErg°fEr e t ransfect ed
for 5 hours wh fangacgfer'si@iucis JBbi¥ 89 /BHdRECTMAISA0ELEPES TGERRIABCI DNA and

| 21 Gengzortcgr tr[acrzkgisg&m,@rfbrsaaags@masG&E&mleedw%a@yhe&i)es&@nﬁm} ﬂﬁm by AN .

D ego, ; t. #1201 L0 [ U Y wo days later, cells
were split at ratlos 09%%&1 msg@lElS Vamear%rqfo“m.’f %5 eg%%uns"el ection aﬁ)erl i ed by
addi ng 150 g/ m hygr ¥gEE: e Briferpe 2t ey Pegren srBuTenrfrredarit af PRI G ieeik's,

hygr onmyci n-r esi st lagtr t@ohoRniws doverdn phwkeds tramidctex»paﬁmgcbﬁsi@iaﬂmmcoﬁmhmmdi at ed

E:Ih_gl ei 1'-59 rol q E[IS') U%c;é&@ éﬁNAP@fyeﬂte@res%\é\éx&@ém% the @L—;Lcﬁpni%&dreéumo%@cg%h&??' l'i ne 'SI' "
an SI on ence. e
er Olc ml aQe en tp %A_F&H fccag cells wer: ingul %t wnh ‘;OBF&E% eﬂ/P

cells were choles Incu I on ours with
0.5tG/m [ 3H} Ch!d?lefgr@é}aqﬂs %\ﬁﬁerasc activity was 3.25- fold higher than in cells that had not been

treated with acetyl LDL. These results suggest that the genomic ABC1 sequence contains a
"cholesterol responsive” element found in the 5'flanking region which mediates the cholesterol
20  loading response of the native ABC! gene. This reporter system can also be used to test other

compounds to determine whether the compound modulates ABC1 expression.

EXAMPLE 16
This example demonstrates an additional assay that can be used to test compounds for the
25 ability 1o regulate ABC] gene expression using a reporter gene under the contro] of an
endogenous ABC| promoter.
This assay involves constructing a recombination vector that contains a promoterless
reporter gene and a selection marker gene. The vector is linearized and transfected into cells
such that the reporter gene is integrated into the cellular genome downstream of the endogenous

10 ABCI promoter. Using this assay, expression of the reporter gene is driven by the endogenous

ABCI promoter in response to a test compound.
Construction of Reporter Plasmids: The recombination vector containing a promoteriess

reporter gene can be made starting with a 7 kb EcoRl genomic fragment of ABC1 that contains
-4 .




509/ mM acetylated LDL as described in Exanple 1. After equilibrium of

chol esterol pools by an overnight incubation in DVEM BSA, cells were
washed and the efflux nediumwas added as 10 described in Exanple |I. Apo
A-1-nedi ated chol esterol efflux was measured as previously described by
scintillation counting of the tritiated cholesterol in the cell nedium
expressed as a percentage of the total counts recovered fromthe cells and
medium The results are presented as the nean { SEM of three separate
experinments normalized to the value for apo A-l-specific efflux from
parent al RAWvdoeghs¥#zcel | s within each experinent. Fi glfFEUS?*€Kdws t he apo A-]
t5 nedi ated chol esterol efflux fromparental RAW?264.7 cells and L3, L5,
and L6 transfected cell [|ines. As can be seen, transfection with the ABCI
expression vect [ -fold t 3 and L5) increase
in apo A-l- nﬁﬁ“g'rwgdh ﬁ”dleeléct’o%rcg S "mx‘gm!T H%rgrg r%grégtf?‘{ﬂgmé%dl cate that

OVer expr essi ontagspesit. |y SaliABOFuop 62 dagtnesep S NP AFPY E ATESEY ' he anpunt of
chol esterol @fofchdws stk mm&mpheogeecaak beBerated Oy AN rafitens  exanpl e

denonstrates that ABC | L eSS b Qs Re, LEIHLAL AL R¥enteblnd, ar
conditions r & Sleg® PO he esotneriéo ?%S iy m|§en noworra ki rfmfl‘pbrrobl asts, but

not in TD ¥i biebisirgepysin ’esrf‘éi‘c’izlé‘t"é’}eﬁf“rfée iR el bosgsee ef‘"”ﬁlg%g‘mﬁ Fate-limting
role in cell idsaed Btvednate rbriet gase, and hueker2Bne st heshes witifoe YBECT%Ed ipghs neasur ed

under vari Ou%orﬁ&'ok&!a@tfn %F@Jﬁblngm§veEtgl a*lta%gm&)(@coqhﬁ)kaﬁss&ﬁbmhmﬁfnflsl X pProcesses.

Specifically, nornmnal br obl ast TD fl obl ast N i dually
exposed to ~CHRBA'C;‘Gh%” °b‘f"”%")'<ecsé‘§§”e%%ﬂﬂ5mg"8ﬁol eSerol ESE“W%],&p l°g!°‘¥ Cel |

cul tures of mpteambf oSO, fsivdst obbcagege it TD | and TD2 fi brobI aéts wer e
prepared as descrihgghidnRs Fesaelofimkys: TH @nchrevBcottfinaiB@ctonfNdningwas measur ed by

RT- PCR. 30 QE‘| ) CU|nt 1roduce cu ce LtJMII.l‘ %&nzgfce]@@ ﬁaljf skin
fibroblasts and T 1¥d%§kﬁ% Hg’l Ld%ﬁgsﬁgédvxélgé”l reg'Ear ed asj; described in

Exanmpl e 1. CéTEIV?W@fe&PBWﬁh*W%‘Ub’HBWﬁ RS FraEPls fe 1 % EBS bef or e
repl acenent watshecBVEM BSHtadidestrihel it Bxainmalt eThe Hetetized reremifingron 2% °br 48 hour s.
RNA was pr ep%ﬁgnsa%cd@ms&mah biidw X aBth @ Zgrare int@Be ceDMUBr £OImE B Rite

PCT/ US00/ 1676 ntitative b afé%ﬂé d, QUL niSiRE, t he GeneAnp
5700 Sequence§ erid%gcrfo" Cg\%Z:é’tem émopRa §n ApD |etd Bi osyslems Foster

City, CA). Bralletymesdaimspen fh°5"'I5?‘\1é‘§é’h’fhr‘@dTpé‘lf’ 'Wé{‘§ $¥¥V8Fse transcri bed
usi ng r andom. :h:egf:amﬁwrprea:mﬁm e@bgc@p&ﬂﬂ] promoter in the proper orientation. For

instance, if the vector contains a puromycin resistance gene inserted downstream of the reporter
gene, the transfected cells should be grown in the presence of puromycin. Only those cells that

20 have a properly integrated puromycin resistance gene, and can thereby encode a functional
protein, will survive in the presence of puromycin. Thus, the wransfecied cells should be grown
under conditions that induce ABC1 promoter activity in the presence of the appropriate
antibiotic. Surviving cells can be clonally cultured and the DNA sequenced using PCRor
southern blot analysis to test for proper integration of genomic sequences.

25 The resultant ceils containing a reporter gene under the contral of the endogenous ABCI
promoter can be used 1o determine whether a test compound modulates the expression of ABCI.

The ABC1 modulating activity of a compound is determined by assaying the level of reporter

gene expression found in the cells exposed 10 the test compound. For example, cells having an
integrated luciferase gene can be used 1o determine the ABC modulating activity of a test

50 compound by measuring the amount of luciferase activity found in celis exposed to the

compound.

EXAMPLE 17
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Approxi mately 5% of this reaction was anplified by PCR using the SYBR green
core kit (PE 5 Applied Biosystens, Foster Cty, CA; Cat. #4304886) and
human ABC) priners LF: 5" - CCTCTCATTACACAAAAACCAGAC (SEQ ID NO 11) and LR
5'- GC/T7CTTTCACT7CTCATCCTG (SEQ ID NO 12) to yield an 82 bp fragnent
correspondi ng to nucl eoti des 7018-7099 of human ABCl. PCR cycle conditions
were as follows: 10 m nutes 95C, followed by 40 cycles of 95C, 15 seconds;
and 60C, 60 seconds. 10 The nRNA in each sanple was quantitated by
detecting the increase in fluorescence caused by SYBR green binding to the
doubl e-stranded anplification product generated during each PCR cycle. Al
sanples were run in triplicate and normalized agai nst 1i-actin nmRNA
anplified in pat@dbsh reactions with priners actinF:  PCTAIS00/16765
5' - TCACCCACACTGTGCCATCTACGA (SEQ ID NGO 54) and actinB: 5'-
CAGCGGAACCGCTCATTGCCAATGG (SEQ | D NO 55) St andard 15 curves were run for
both ABCl1 and 3-actin. on th x 45)1 1 BrtcAI\/P ’?‘St%%\é rcl}lornal TD 1,
and TD2 fi brobl ast c@lsf”samﬁé *‘8“”5?*’6“\%&#'3 1§ (':“(’)cn TG ERE P F R DVEM ™ 10% FBS and
then treated wi tbﬂarmmr&chmnd@AtwﬁowﬁODhﬂamBsmmﬁm 24 hours. Chol esterol Assa
DNEOR/! rr%é/ EEBNS, agd THeidrnBE ORlhaSikhan&Sbrlis (YRE. 8 XEP MWAXE OnuSIktd EBbIs mamccl\a” in f

) 0 an reate ol.est.era BSA for
48 hours 20 fol reg.ﬁated\rg6¥ gei%cxggfs:%noth?%A%g?plasmld antqm;niglt} Iuc1§’. %’\%S% %20 A—
Assay: Nor nal ,s TBider cand fFDZ\BFT wfwmrawﬂa@@ft’fdsﬂ‘v\%&%’f@rT’dﬁh“%d e | uence in
DVEM] 0/ a FBS a b 1ihaRErr themedh@eteptdrst(Figu3O121 g/mL free chol esterol in DVEM BSA

for 48 hours  Tol| OVedR¥iod fa 24, OUL & r0ford BRI ML B MBBSA P! us
1081m apo A-I. Resu OSHQX g&re et * ngnoeir’Ur% ft%ob a4ts ABCs
MRNA is incr eased‘“‘%’%’ﬁﬁr‘?ﬁ?"ﬁ&?bﬁ %iﬁcrfﬁa&‘%ﬁdﬁ%ﬂwgpﬂe&% AVP and

i ncreased appr oX et nypinkihed indutiurbiapd t@xEES wittesitheaop@ B Ghses tHarcobARRA (g8r um- f r ee

medi um Subsegyent desertieiR Efaﬁxpl@fi &Maﬁﬁ&t@fﬂw iﬁ@&@ﬁﬂve@e&kh@ w:tﬁ chAp'&Ba.nA- results
in a mrked decr ?Ig?@éd 1% v/\g ﬂRdro %Xlgsne$o I-éﬁhol I]é/ﬁkb c:sr O a%la%ryissm has

not been denobnst I'es Yesterol effl ux

is promoted in tRhé“MSré’ﬁ‘béO(%P”ﬂf%Hldétﬁﬁﬁb&ﬁ%% ol fop2A RSy ﬁ’?ﬁf“&fﬁ‘iﬁ?sést er ol
(Hokl and et al ., adivigBlaOheasufe@reportdes RGBreBBB43s B384Bed(iD@B3Y 15. The present

results indicate t hasleslll ﬂ'g;emlLoft}th&&balreQMnn P&B{C’l" celissrarisﬂéjé&%ﬂ by these
known effectors of_ t | este g by exposure

to an apol i popt otPQF%B“(?ﬁi??‘%“g P%chbeﬁétcg‘étﬁf&g‘“ né?%"é’ﬁ%ns‘t“ 5f°°t°cp"¥ 115?
expressi on of ABGedics!a 19-faifunicertsei lupiferageatobish 8 viy @n‘HlP{eiCEfﬁ Sf 2f @Fé‘t"éd ‘? 0
apol i popr ot ei n- el Akef iRk iai@h e hfeebt of ot RASF ABN-OULRBDT D

PCTI USOO' 16765 Tuciferase activity in the presence of both ligands compared with EtOH control. These results

indicate that both the sterol and retinoid elicit a strong transcription response from the ABC1 5'

20 flanking sequence in pAPR1. Further, there is an apparent synergistic effect of the two classes of
compounds, as can be seen by the dramatic increase in luciferase activity found in cells treated
with both ligands. 1t is known that LXRa and RXRa recepiors form active heterodimers. Thus,
the ligand-induced activation of both nuclear receptors simultaneously could produce the
observed synergistic increase in transcription.

25 These data demaonstrate that hydrexy sterois, such as 20(S) hydroxycholesterol, and
retinoids, such as 9-cis retinoic acid, activate the ABC]1 promoter, indicating that these and
related compounds can be useful in the development of therapeutic compounds to increase ABCI
expression in macrophage cells to rid peripheral sites of excess cholesterol. Additionally, the

present ABC1 promoter/reporter gene screening assay can be used to screen other compounds

30 that increase ABC1 expression to identify further therapeutic compounds.
EXAMPLE 18
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contrast, fibroblast cells fromTD patients are not regul ated by effectors
of cholesterol efflux. First, the cAMP-inducible |level of ABCI nRNA in
both TD 1 and TD2 cells is only approxinmately 40% of that in normal cells.
Further, exposure of cholesterol-loaded cells to Apo A-1 either did not
alter ABC | expression (TD I cells) or slightly increased ABCl expression 5
(TD2 cells). These results reflect the defect in Apo-A-1-nediated

chol esterol efflux described for TD cells. Interestingly, growh of cells
in serum containing medi um suppressed ABC] nessage to near the limt of
detection (dgia-4 shown). This may reflect the factctdssisunctioni ng of

the lipid efflux pathway requires cell quiescence or other cellular states
of reduced chol esterol need. 1In conclusion, conditions that are associ ated
with increased efflux of cellular cholesterol (i.e., 10 chol esterol

| oadi ng, CAMP t r BatsHEmi demgastreithig Sppe ¢aes o onpf SpARESTAM I ' ncr eased
expr essi on Ofncludhde ddedtifAonionan MER FBonsk bibitenbl ast cel | s. Conversel y, exposure
of chol eSterO' - fﬂﬁ%éﬂ%g%moidfm%@%& 58l &élqemqaﬁnhmwduces ABC1

expr essi on. IS exa enonstrat es '19 nds for the
LXR nucl ear F‘él’f@ﬁt’fﬁ’°““§%‘&’ﬂ“&%§a’?® "ar’r?yﬁd’i"*ﬁ’ﬂ?éﬁﬁlné%f@ﬁ?ﬁ‘f“‘ p"ﬁ’ﬁ'bl”l gands for the
RXR receptor flagivClgi@snd-igifgast iefond @ine waCtachfecigtifto RAY2&e7rells uggBChitlgene

expr ession | rall 1{1}?%% M{tgeqﬁcl;r r&@ﬁt$r§ U51L-2§Bs J}H&l %ero‘i 1%59&'@; &rnﬁmar e
transcription factors that t he nucl ear

receptor RXRSTERY ﬁF@“‘éfEf‘id\fa{fsgdS@ngﬁﬂéHee P ‘Sﬁ’gﬁerq?ﬁlcf%rﬁl "of "Their target
genes by bi ndiengt coR@nsa diescigee-belemspyTSH B¢ GotagTAAGET u@nnﬁ’gva@z sH¥rde8kychol est er ol
and 20- hydr oxgshekiesdavaObnialnd s AR K lireQid nidlagencsiNak Ui shifdB3y édBqui3 1 (1996)) .

ps_such. ey ar e condl 45t Ea Bl e Bl AN O Shokeskarel - | nduced gene
transcrlptlon di‘es |c showed that. ABC |

and prot ei n PHEFSLEEBER ‘H‘PHEH aé%ﬁ“é‘“&f?(?*?ﬁfffr]?)ﬁﬁ&‘ﬁé’§°’lsﬁwf ECEBHse to

chol est er ol |etladiviigiideanthibt e 643 3tddbes 28hpShr s1oWeEd ofiSRAID FXR and RXR

expr ession i Wegl%chsmtc@ h@#eﬁﬁ&@{n%m c&ﬁﬁﬂ?nu@&ﬁﬁ@M@ﬂﬁB Qf&EQﬂj NG 3by EXpOSUI‘ e

to O-Xi di zed B(E_?!__Fal)was constmct daas es ed mr]':lilca fqg PI: %Oggﬁég{ngmﬂlsghl y pl ausi bl e

candi dates f anscrip fionar aftivat or'g %ene To determ ne
whet her LXR aﬁ@"“%@”lﬂ%‘éé?ﬁ BNe: bT"ﬁV"“&“’?“Eﬁ’I"éd’BW“’AEf@AF Rigaferd ¥ 8ssi on, the
| evel of ABC i| andiieNésithis thé2 BBitifie@ declonfraghiedtS POHS s @mtr@ﬂmhydnmy@wbﬁl esterol and

9-cis retinoiGyacieds wM&%ctWrng Z».m@%Uéw'W% 208, bih@Wihe tesSHBGONT | uence i n
DMVEM 10% FBS and t hen , F U |1 nlatgle(hlequgfb g% DVEM BSA wit h
either 9-cis ‘F’@Heﬂ%"i%’yﬁ'&l 8“’(”?&%“" ‘%“a?{“ﬁ gvry fe % or both

| i gands t oget Yhet-Sat DOMsivestdifapmenCHRie Y’@F‘OTG@P‘P & veptprobIpied &Y d‘@f‘ﬁ&ﬁ&l’- 5 ehicle only
(0.1 % v/ ). RNAKAES vientihd AGt &ksivd dn@atietensiviedtyhiNageion aihdaB6E g MRNA

”easé;(”edl by RIS inS shfmeRl QYRR YRR RRRIAGRAAGY as descri bed
In anpl e

constructed by consecutive digestion of GL-6a with Acc65 1, blunting the ends with Klenow

enzyme, digestion with Sac 11, blunting the ends with T4 polymerase, and re-ligation of the gel-
isolated vector fragment. A reporter construct containing nucleotides 1394-1643 was construcied
25 by digestion of GL-6a with Acc65 I, blunting the ends with Klenow enzyme, subsequent
digestion with Apa 1, end-blunting with T4 polymerase and re-ligation of the gel-isolated vector
fragment.
Transfection of Reporter Constructs: The RAW 264.7 cells were maintained in culture
and transfected with either pGL3-Basic (1pg), pAPR1 (1pg), or one of the other reporter
30 constructs according to the method described in Example 15. The transfected RAW 264.7 cells
were treated with either ethanol (EtOH) (0.1% viv), 20(S)-hydroxycholesterol (20(S) OH-chel)
{10pM), 22(R)-hydroxycholesterol (22(R) OH-chol) (10uM), 9-cis retinoi¢ acid (9-cis RA)
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- 88 WD 00t78972 PCT/US/ 0011 6765 9. Figure 9 shows that treatnment with

ei ther 20- hydroxvchol estero] or 9-cis retinoic acid results in an increase
in ABC1 nRNA expression. In addition, Figure 9 shows that treatnment with
both 1igands together results in a markedly synergistic effect, with an
approximate 6-fold increase over the ABCl expression observed with either

| i gand al one. These results denonstrate that 5 |igands for the nucl ear
receptors LXR and RXR can increase the expression of the ABC! gene. EXAMPLE
11 This exanpl e denonstrates that enhanced expression of ABCI protein in
the plasma nenbrane is associated with lipid efflux. 10 Cell-surface

| abel i ng and i mmunoprecipitation was used to determ ne whether increased
expression of AB®OWiein in the plasma nenbrane is cor FEMEIEYRith an
increase in cholesterol efflux (Figure 10). The relative amount of ABC 1

on the cell surface was determ ned by cross- |inking surface proteins on
intact cells wthdhe o%ﬂ?@(%@réhm %&Q'(ﬁpﬁ%ﬂtfoﬁuhﬁr@ PR 1 Qb Diey
foll owed by the steps of nenbrane s ilization |mmnoreC|p|tat|on W th

ABC | anti body, 1‘5"%@%‘“&/‘-{@9‘”&%’ﬂ‘"’é‘f‘*é'é‘ﬂ‘“‘a‘ﬁ“\iéf"f‘ﬁ%‘ﬂ‘rﬁé’ﬁ‘ﬁé "din. Cell Qulture:
Normal and TDI fi br olfi:aBitecteiNtagengpy. &hd spavrsbabd creeht ecgresdedio tp elebtiles  Exanpl e

1. Both normal angdsoli9f £€ld 1B NGRS fasGhilaiedih RE 10BN RS seagmae%bc@sﬁawu&bgqn& and
condi ti ons knovvn to i ncreaseéle oI i Shogrot ei.n- nedi at ed ,chol e}c—lzrol ef fl ux

(Oram et al., °J.%Ffehmupgeess CAPBge TRET e (TUY Gy AR P e eT TS wer e gr own
to confluence | n TIVIENGAQTAFESS veaneiucetblanCTOEA CauasE trbGE Tousing the WMOBBW"T or 18
hours with no addiploinde Mafi®aWiy 2totdingtAMatiRakaGrkRdl S Were grown to

confluence in DVEM I Hggg ~IMEM hhe rs with
1 nmM 8- Br - cAMP( CAMP) O(ﬁ:(.jﬁng"?Ej‘s‘ero éng %ﬁrds&v\ere j??\%hq;b?éh g:ngﬂr‘lﬁggence in
DVEM 10% FBS andORes: d-ret Buted (o8- Dﬁéﬁf‘ﬁsbs‘)f"tfkmkf%s fh’@wg‘sw?’ﬁ Sfpg/ m

chol esterol pl ws L& kpuselemmnt (TACACTHAWCATAERAACCHOTABE $HQIP NO: 56) and its

Chol est er ol -1 Oadeﬁlutﬁﬁ|c4u§[er§£t@ﬁi@@dﬁb&kbﬂAWAngﬁp\m0tl:Q‘J&57)GvQ@f | uence in
chol st er ol plus T8 HBLPE AT ARF BT POR CRBr St S o |
Cel | - Surface LabeFER§s pHGP: 68 EEE Wm%e'l“i%”o?s WERSIREAKERSE Hfe ABCI, the

cell's were incubgjed if @predDeerst Mih@ S 13§ anbileumi IXRBBE IBptsanaireg | ny/ m
sul f o- NHS- bi Otl k gﬁ'ec‘ﬂo?b@y CatRQCS!g QBFjSa.n bmz @ﬁ}orm‘!’%z&x}i@mgl(ﬂkl I’ly| ate

cel |l -surface pr ‘ot el ns Qgsee ‘%‘F en %& eswma 0: 14009- 14014
(1993)). | mmunoor BEFEPHTY8Y Fﬁﬁ‘{" ﬁagﬁ‘lsf‘ma i Cs“érﬁ‘ﬁf‘?‘(ﬁ?‘ éﬁé"]ple P'§ed agai nst
a synt heti c pept i €& non-denaturing polyacrylamide gel for 1.5 hours at 150V in 0.5X TBE buﬁ'cr The protein-
DNA complexes were detected by autoradiography of the dried gel.
Results: Transfection with the individual reporter constructs containing the 5' flanking
20  region comresponding to nucleotides 1-1643 (i.c., pAPR1), 1-1532, 1080-1643, 1181-1643, 1292-
1643, or 1394-1643 of SEQ ID NO: 3 each produced the same results. All of the individual
constructs produced a 3 to 4-fold increase in luciferase reporter activity in the presence of 20 (S)
OH-chol or 22 (R) OH-chol compared with EtOH conol. Also, all of the individual constructs
produced an B to 10-fold increase luciferase reporter activity in the presence of 9-cis RA. In
75  addition, transfection with any of the constructs produced a 25 to 50-fold increase in luciferase
activity in the presence of oxysterol ligand (either (20 {S) OH-chol or 22(R)} OH-chol)} and
retinoid ligand (9-cis RA) together compared with EtOH control, indicating a synergistic
interaction. Each of the described constructs demonstrated comparable levels of luciferase
activity in response to the ligands tested, indicating that even the shorter 5' flanking sequences
30 comtained transcriptional regulatory sequences for sterols and retinoids. Specifically, these
results demonstrated that the transcriptional regulatory sequences for sterols and retinoids are

located in the 5" flanking region comresponding to nucleotides 1394-1532 of SEQ ID NO: 3.
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corresponding to the deduced pepti de KNQTVVDAVLTSFLQDEKVKES | ocated at the
C termnus of human ABC I. | mrunoprecipitation was perforned by
solubilizing the cells in PBS -89 WO 00/ 78972 PCT/ US00/ 16765 contai ning 1%
Triton X-100 (Signma St. Louis, MD and protease inhibitors |eupeptin (ImMV,
pepstatin (1mV), and aprotinin (I mVW). The cell extract was incubated
overnight at 4Cwith anti-ABC antiserumat 1:200 dilution followed by an
additional 1 hour incubation with 51 proteinA-coated nagnetic beads
(Dynal , Lake' Success. NY; Cat. #1001.01). The anti body 5 antigen conpl ex
was sedi nentweloomssth a nmagnet, the beads were washed ramuseneisth | % Trit on-
X/'PBS, and the proteins were eluted with 1% acetic acid. Detection of ABC I
Protein: The eluted biotinylated proteins were subjected to SDS- PACGE (6%
gel; 150V, 5 hours% and transferred _to nitrocel |l ul ose nenbrane (200m, 18
hours) - The ni t r SEEFFUF BELNYE Y SEEF TR L8 P BBV HTN-HEPLR r adi sh

per oxi dase ( e riktsiramveRiaomverciding toingcldRlidsCIa80alvdyf SEQID NOat and ##RPM: 1231) di | ut ed

300-fold andcgﬁﬂ,sg&n@gmbymama&@&& &b&epmdlngmn&@a@dem@ mlsagbgﬂonﬁg (ECQL)
according to vendor's prot o taway, NJ)-

Lo P
fost for podl BrEs e Ry PRPIaR BT e PASBRrU e et S o

on proteins, the
post - i nmu n50p deseribgsisboat: |Temsf§m3e‘1ﬂhm aﬂﬁ*wmapsuem@ pedveed d ropcriFPnd rPRSUS € nonocl onal
anti body to tdagurédtl briascRkde Wl 1&rfera£ Qtnﬂtiy nn thedIrcSealR ofditel: POTEMOMAS &1 t at ed

D1 0 Y8t o O, 2P S P SR AL L Bl 1l i BT s LS

detected. Re protei n appears
as a doubl et °°“Tﬁb"a“?f\BEfE’“Iw“bPh6‘E‘l¥f‘W SF%E”&ér“t”P‘a{"F‘V‘*ﬁ‘BES&PPf Téldes?"bset“l‘l‘ﬁ pl asma

menbr ane i n hetehce B0 (BADH chol @AY RAOH-cHoD Thansfdciod B)hefriubrdbiast proetefs. Sim | ar
results we§ € a$£§:9d r%gnhe t@‘? §ﬁ@zp %du@@im 5- 1foid MJ 1ﬁ1§;nscﬁ§1|mlm] Jcﬁvnf" ra@z@'d \M th TD2
fibrobl asts (( %bf@,i‘f - sur f1 ce ex on. of ABC |

i ncreased sl i f%/“’ © érﬁascef‘elws Wllt’ own T RPSE l’j“r:ﬁ ?rﬁr(‘)s el and ‘z]lﬁl ceI l's) were
treated w th sgw@peasygypishesdior WE’ﬂéWFCVI&PfIaUFFP‘Hﬁd“Bﬁ&eE’S"L"@F eﬂ?oqsbam ng of both
normal and TRH-&&kidd-crrrkeethey ThEE FeaRS@et fiGRE konfusidd fygashiexpysesss on of ABC 1,

which was f urlﬁeugrrol cgﬂg@;lgeﬁganYnug% I4§(ﬁl@¥(ﬁ§)@§ts muTJl‘:@%cﬁmnga%u{'ﬂc§cl Sl'!lfndl cate t hat
expression of el'l surface re ul at ed tions t hat enhance

apol i popr df elaffa’i’rﬂm"ﬁt“?ﬁ”hl’]f %’f'EFr BrPneaR e BhET St ?73417 FF? our’dtdea that its
| ocal i zati on step! wivensiplsasng. R8canEadirdid ect phay be mnkayeqrepdeeFytremores | j pi d
transport fungdbad.of nbh@r FrtiR iR RSwilditypd Ekrol conftfbusTsEfRenceah thpresdiex cNOt  appear to

severel y | nhajy GXBLEISHAN, B roRLOE SSGkIeLLonABE Lo whiIBl Mipial secondar y

effects on liprd transport Intera accessory Erotelns depend
on I LS NHD- t CPRPHED: STBHAFA ST e R T SFToHe Bt ecchi

20 LXR. In contrast, incubation of nuclear proteins with the wild-type steroi response element in
the presence of RXR antiserum did not result in the formation of supershifted complexes.
indicating that RXR does not bind to this sequence. These results show that the mutation which
destroys nuclear protein binding to the consensus sequence also abolishes the wranscriptional
response to LXR ligands and diminishes the response 1o RXR ligands. Furthermnore, the nuclear

25  binding smudies performed in the presence of LXR or RXR antiserum confirmed that the
consensus sequence found at nucleotides 1480-1510 is an LXR response element. This element

also mediates a partial response to 9-cis RA.

All of the references cited herein, including patents and publications, are hereby
30  incorporated in their entireties by reference. While the invention has been described with an
emphasis vpon preferred aspects of the invention, it will be readily epparent to those of ordinary
skill in the art that variations of the preferred embodiments can be used and that it is intended

that the invention can be practiced otherwise than is specifically described herein. Accerdingly,
-89 .




30 EXAMPLE 12 This exanple shows that agents that inhibit the degradation
of 3'5" cyclic AWMP, such as phosphodi esterase inhibitors, increase

apol i poprotein A-l-nediated efflux from macrophage cells. 90 WD 64175972
PCTI US00116765 As shown in Figure 10, cAMP increases the activity of ABC |
The present studies were perforned to determ ne the chol esterol efflux
from nmacrophage cells in the presence of elevated CcAMP. Elevated |evels of
CAMP can be attained in the presence of agents that either stimulate CcAW
synthesis or inhibit the degradati on of cAMP. For exanple, rolipramis a
conpound that 5 regul ates cAMP | evels by inhibiting phosphodi esterases, a
group of enzynmes that degrade CcAMP. The effect of el evated cAVP on

chol esterol efflwxooms: det ermi ned using the apoli popr ot®iTruseasisat ed

chol esterol efflux assays described in Exanple |. Briefly, RAW264.7 cells
suspended at a density of 1.25 x 105 cells/m mere gromn in DMEM | 01/fl FBS
suppl enented with ruvate. Aft 24 hours, the m was .renoyed and

bl acad w th 10 RO 1o A BT B RO SRV R PO e Spear 6

pCi / m ' [ H - chol estventiol 3 defined b0 (plipivivk clofs. acetyl ated LDL for 24 hours. The
cells were then maintained for 24 hours in equilibrium nediumconsisting
of DMEMBSA plus either apo A-I alone (20 pg/m), apo A-1 and 8-bronmo 3',
5" cAWP (inmM or apo A-l and rolipram (50 M. After 12-24 hours,

[ 3H) chol esterol efflux was measured by scintillation counting as descri bed
in Exanple | and cal cul ated as the 15 percentage of total radiol abel ed

chol esterol appearing in the nedium The results indicated that

chol esterol -1 oaded control cells that received no apo A-I showed a 3%

chol esterol efflux, while <cells that received apo A-1 only showed a 5%
ef fl ux. Chol esterol -1oaded cells that received apo A-I and cAMP showed a
32% chol esterol efflux, denonstrating that el evated cAMP pronotes

chol esterol efflux. Simlarly, cells that received apo A-1 and a

phosphodi esterase inhibitor 20 (rolipram showed a 17% chol esterol effl ux.
EXAMPLE 13 This exanpl e shows that agents that are |ligands for nucl ear
receptors, such as LXR, RXR, and PRAR nucl ear receptors, increase

apol i poprotein A-l-nediated efflux from 25 nmacrophage cel | s.
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To determ ne whether |igands for nuclear receptors affect the process of
apol i poprotei n- nedi ated chol esterol efflux, various |igands were tested
using the apo A-I-nediated cholesterol efflux assay described in Exanple
12. The nucl ear receptor superfamly includes several nenbers, such as the
liver receptor Wt wklttimas:i noid receptor RXR, and the peroxi sonme 30
proliferator-activated receptor PPAR, which have been inplicated i n I ipid

nmet abol i sm (Russell. D W, Cel I 97:539-542 (1999); Spiegel man,
Cel |, 93:153-15% (1938 r )
Furt her i gandg for%s%)-lﬁ:rt\g&‘%1 ese é%géea g\;% %égi eoéésesr?c%'é[gg@ﬁ&%

i ncrease plasma HDL aﬁldrltgenmpﬁmngﬁ&&tm qﬁr Ofl ling (mcroarray) data have
shown that hornone -91 V\D? [ 78972 PCT/ USO0/ 16765 receptors_respond, to
chol esterol | oadi ng 9PesatEly 3 goportens DRt wib a8 s¥rressipBdreduiptige pediop. 9

cis-retinoic acid (R¥R¢d ahé?f(h’dﬁi@f ené L%Sf 8]‘ddg@é1da) re@bidai | le Eél?l{‘re

(PPAR l'igand) was tested eterm ne ct on cho esterol
Chol est erol -1 oaded cmntstrutt ceI | s that recel ved no apo A-[ showed a 3%
chol esterol efflux, while.cells th receive apo A-1.only &%BOIAO 5% 5

efflux. In contrast, WM&MWC@B TERQTIeE CPPSRICY, Dl A RoP hosty 9

cis-retinoic acid (3Qellsn%é’91ﬂ Brep&itar AR &pheSdiq inef fdnple of Bk hgstt hat
receive apo A-1 and g@f/sterol /rﬂ) shovved a 14% chol esterol effl ux.

Cells that receive a mnmmm@masklawehmwmnmu@dmw@emﬁo%

chol esterol efflux. These uI i ndicate that .hornone 0 be
nodul ated to i ncreagséa%ﬁ?j K 8¥ mgﬁ‘?ﬁ |g556pfwlﬂn Hbaﬁa%‘a 2&1& é%sf g,%
efflux from nacrophagwmrﬂ;ﬁ;tﬁﬁmtﬁe{egt uhitendf f | ux assay was perforned
usi ng various concentrations of 9-cis- (0 3ng/m, 3.0ng/m, or 30ng/m),

the results showed tmmn&ﬂ?rﬂmmmeé@ﬁ@ﬂwebgﬁwerwmmm

rmcrophage cel3 11 6,808 URAROUEINE e SORRLAID B ACTLEBel | ©
3.0 ng/rnl 9-cis-RA modmmgaﬁﬁaty c.p.m, and 30 ng/m 9-cis-RA showed 8597

C.p.m In addition, using a simlar assay where 15 RAW?264.7 cells were
chol esterol -1 oaded for 48 hours, other nuclear receptor activators, such as

22- hydroxychol est er offpd h?éﬁaoh'cﬂ%ﬂﬂh la%e%{‘ﬂmfe'éigéﬁs%n Mﬁﬂﬁaﬁﬁoﬁﬁh&rpofﬂﬁr ease
chol esterol efflux (data not shown EXAMPLE 14 20 Thi s exanpl e shows t hat

ei cosanoi ds, such asABlﬁisgeagisahdﬁ'rﬂzElkmgmgpnost acyclin PG 12, increase
apol i popr ot ei n A-1-nediated efflux from nacrophage cells. Ei cosanoi ds, such
as prostagl andi ns and prostacyclins, have been shown to be effective in

the treatment of, hypehé ahiest 6 QhighaAwhdRinithe & Mafkinghefibe coripfif&asRNds
affect the process O{DNO N

4, The method of claim 2, wherein the 5' flanking region comprises a
polynucleotide comprising nucleotides 1-1532, 1080-1643, 1181-1643, 1292-
1643, 1394-1643, or 1394-1532 of SEQ ID NO: 3.

5. The method of claim 3, wherein the reporter cDNA is selected from the group
consisting of luciferase, P-galactosidase, chloramphenicol acetyl

transferase, and green fluorescent protein cDNA.
6. The method of claim 1, wherein the host cell is a mammalian cell.

7. The method of claim 5, wherein the recombinant reporter construct is
pAPRI.
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apol i poprotei n-nedi ated chol esterol efflux, PGE 1 and PG 12 were tested
using the apo A-I 25 nedi ated chol esterol efflux assay described in Exanple
12. This assay showed that chol esterol- |oaded control cells that receive
no apo A-[ have a 3% chol esterol efflux, while cells that receive apo A-I
only have a 5% efflux. Cholesterol-loaded cells that receive apo A-1 and PG
12 (25 nm showed a 10% chol esterol efflux. Cells that receive apo A1 and
PCE | (25 nM showed a 15% chol esterol efflux. These results denonstrate

t hat ei coasnoids can increase the rate of 30 apol i poprotein-nediated

chol esterol gffohsk,f rom macr ophages. EXAMPLE 15 - 92 pcYso3hes8972

PCT/ US00/ 16765 Thi s exanpl e denponstrates that a reporter gene under the
control of an ABCI pronoter can be used to test conpounds for the ability
to regul ate ABC 1 gene expression. The pG.3 luciferase reporter vector
system (Pronmega, Madi sonSEQUENGEd4STiS@d to create a reconbinant plasmd to
measure reporter gene expression under control of the ABC | pronoter. 5
Construction of Reporter Plasm ds: Plasm d pG.3-Basic (Pronega, Madison,

W; Cat. #E17819 Was ts®d 8s a control plasmd containing the pronoterl ess
| uci ferase gene. Theergparter construct containing the ABCl pronoter and

| uci ferase gene was nmade by _cloning a genomc fragnent fromthe 5

f1 anki ng regi on of ®*fH& ABEI**gene (hAPRL 5' pronoter, corresponding to

nucl eoti des 1080- 1643 whn SEQ I D NO: 3) into the Sacl site of the G.3-Basic
plasmd to generate 10 plasm d G.-6a. Next, plasm d G.-6a was digested with
Spel and Acc651. A BsiW-del fragnent excised froma | anbda subcl one,
representi ng t1ec>AB@esFafoM e "seefiette ércretf redpmirig t o nucl eoti des 1-1534
of SEQ ID NO 3 wasseld0ak @sh=i43t:0. Lbes nedRiRiGasact or / ABCl  pronot er
fragment produced bly this di gesti on- The resultant plasmd, pAPRI, encodes
the |uciferase repdft 8 "FeRE UNARY transcriptional control of 1.75 kb of
the human ABC 1 15 pronoter sequence. Transfection of Reporter Constructs:
The above-descyii,ped, control or pAPR | plasnmd was transfected into
confluent cultures of RAW264.7 cells maintained in DVEM containing 10%
fetal bovine serum Each well of a 12 well dish was transfected for 5 hours
with either p&Ed-Basic, pG3-Pronoter or pAPRI DNA (1 jig), luciferase

pl asm d DNA (1 p(lg), and 12 p] 20 , of Geneponer reagent (Cene Therapy
Systems. San Di'égo, CA; Cat. #T201007). In addition, 0.1 pg of pCW3
plasmd DNA (Clontech, Palo Alto, CA Cat. #6177-1) was added as a control
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transfection efficiency. After 5 hours, the culture nediumwas repl aced
wth serumfree DVEMBSA in the presence of or absence of acetylated LDL
(100 pg/m) and incubated for 24 hours. 25 For added conveni ence in high

t hr oughput screening, cultured cells can be stably transfected with
reporter plasm ds using the follow ng procedure. First, Sx 10 RAW 264.7
cells are transfected for 5 hours in a 60mmdish with 99 of the pAPR I

pl asmi d and pCWscript (Stratagene, LaJolla, CA) in 10 mM of serumfree
DMEM wi th 50 PI Geneporter transfection reagent (Gene Therapy Systens, San
D ego, CA). Subseq7uent ly, the transfection medi umi sp3Qstegpbsaced with

conpl ete med "IMPANd the cells incubated overni ght at 37C. Subsequently, the
cells are transferred to separate dishes at dilutions ranging from1:5 to
1: 1000 and incubated in selection nediumcontaining 800 pg/m (418 (Life
Technol ogi es, Bethesda, MD) for 20 days. Visible colonies are picked,
expanded, and assayed for luciferase activity as described below. -93 WO
00178972 PCr/ U600/16765 Usi ng this method, five clonal cell |ines positive
for luciferasezaetiparkty were identified for use in high throughput assays.
Luci ferase Assay. kgllowi ng transfection, the cells in each well were |ysed
in 70 i of I X cell lysis reagent (Pronega, Madison, W, Cat. #E3971 ),
subj ected to ofE-fifEeZ8thaw cycle, 5 and the |ysate cleared by
centrifugation for 5 mnutes at at 12,000g. After centrifugation, 100 Pl

of luciferase assay reagent (Pronega, Madison, W; Cat. #E 1501) was added
to 10 M of Iy‘s‘?ft’e". The luciferase activity of each |ysate was neasured as
| i ght units usisrigsaacd earrpoeEeIcsacAd dietronal doyecedctreoBegaeaét osi dase activity
of each |ysate Was. hEASHLEd, USiBl.d NEggsGhaM L UM RESGONtcAS5AY I eagent s
supplied in the Gal acto-1i g%t kit according to the 10 manufacturer's
instructions (SFEGPTK FYTESS - BSEPHPRFT RIK* 2t “*9BBIIDE“**Thé* hor mal i zed

| uci f erase acticVistated odaaaih sbdssate vgSclet @pdirbnedByceisvized ng t he

| uci ferase activity value by the determne 3- gal ' e val ue and
reported as r eﬁggﬁtf%/éég P GHE=" T T &> " ReStl 57 chi‘ a(eggﬁagccf%g%tg%gqguzti vity detected
in cells transdsectad: visstrepARR bsapms*<FeFrfrotaghasftpyg hercatdtan®t he activity
detected in COJLE{ Q\l.acpgéalaég%;:lé Q%tﬁggteﬁlat\é&gcn Q%EBQSJthtQJg@-SETﬂ. d cont ai ni ng

t5 luciferase c only. These results indicated that the transcriptional
regul atory regioeFrs 6t HBEr o & oA oS e " VifaH > e *FAPR " t*'fansf ect ed cel |'s
wer e i ncubat edcadbdsbncd QO:-t Yotk NHagsagetaydergrhdohe faera=@4c houresgretshe | uci f er ase
activity was 3.25-fold higher than in c Jcltstaggg;t_cbggé%g%tcQ@@n treated with

t t gct cocoggag X
acetyl LDL. Thes&*fesufts suggest that the genonic Al sequence cont ai ns

a gcctgttocte agatgetcgg aggettcotit tatacagoca gaaagacacc agcatgaaqg 660
acatgcgcaa agrtctgaga acattacagc agatcaagaa atccagetca aacttgaagce 720
rtcaagattt cctggtggac aatgaaaCcet tototgggtt cotatatcac aacctcotetc 780
tccceaagte tactgtggac aagatgctga gggetgatgt cattctcecac aaggtatttt 840
tgcaaggcta ccagttacat ttgacaagtc tgtgraatgg atcaaaatca gaagagatga 500
ttcaacttgg tgaccaagaa gtttctgage ttrgtggect accasaggag aaactggctg 960
cagcagagcg agtacttogt tocaacatgg acatcctgaa gocaatectg agaacactaa 1020
actctacatc teccttocog agcaaggage tggotgaagc cacaaaaaca trgotgearta 1080
gtcttgggac tctggoeccag gagetgtica geatgagaag ctggagrgac atgegacadg 1140
aggtgatgtt tctgaccaat gtgaacagcot ccagelccte cacccaaatc taccaggctg 1200
tgtctogtat tgtctgogdg catcocgagg gsggsoggact gaagatrcaag tcrctcaact 1260

ggratgagga caacaactac aaagccctet ttggaggcaa tggcactgag gaagatgcetg 1320



"chol esterol responsive" element found in the 5 flanking region which
nedi ates the chol esterol 20 | oadi ng response of the native ABC] gene.
reporter systemcan also be used to test other conmpounds to detern ne
whet her the conpound nodul ates ABC | expression. EXAMPLE 16 This exanpl e
denonstrates an additional assay that can be used to test conpounds for the
25 ability to regulate ABCI gene expression using a reporter gene under the
control of an endogenous ABCl pronoter. This assay involves constructing a
reconbi nation vector that contains a pronoterless reporter gene and a

sel ection marker gene. The vector is |linearized and tgppalrgied into cells
such t hat théV°r°&’Efg?ter gene is integrated into the cellular genome

downst ream of t he endogenous 30 ABCI grom)ter. Usi ng this assay, expression
of the reporter gene is driven by the~“endogenous ABC | pronoter in
response to a test conpound. Construction of Reporter Plasm ds: The

recombi nat i on 2¥AEETET COTPEIChig<acPrioroterd B8 sre gttt géite can be made
starti ng W th c@echcka &G&&acgamg@a&gf&é\g%m g&&ct%@gaga:daa:t: wgantains -94 WO
04/ 78972 PCT/ USO0/ 16765 exon O (which includes the ABC 1 start sites) and
part of introff B n*SiteE? dF PERPE T WITHgEREEPES *2P*SAIT FEstriction site
can be gener at:gflaitBgct BRGRXBA Bk cSREHICNRCR PONMBEIreAMcOfadatre 15600 known st are
sites. The recoblnallon Vel fle,li?, ISRl AL L DY JDIRLLLAG 2:DNA T agment
containing a pronot eriess reporter gene, such as fuciferase. and a

pronot erl ess selsewtia e tmapdeercascbatsgcioTSTapUEIMFeIch PE3RsPANe, into the
Sall site. An  Qbernals L0088 0R.&0L ¥ StgnAtaashiout dediseacd:NSar ted bet ween
the reporter gene and marker gene so that the genes will be transcribed in
the correct GPIa¥CEt IO “PASTATBHLI AT “VBTTSF EMAI NSt wo Eco47! 1|
sites, one of gahicedciystabea Rhddinat:@dgaathS ktdgsrefroraaxangl @se site-directed
mutagenesis. N8 LSMALALNG. LGOI IILL, Shle..l ocalod, upsleansof of exon 0 is
used to |inearf¥E the Vet 6. " Y0 Ff%andfécti on of Reporter Constructs: The
i neari zed recosdinet BORCveCt BrItCEIH TRTEPYIG BitesacTtepore@redgéhe and mar ker
gene is introcLugg%gLangagtuLatgtga%qg&@J lSacci B L uding: humen «geloks, by any of
the various transfection methods known in the an. For exan;ol e, the

lineari zed vecE#>E5h IFET 1P ATEPECIRFISTHY *hE *HEtRABAY FeSeT i bed in

Exanpl e 15. Theadchdiedkizadgdceodibipatda@@erve etadigeag Gadadchs ABClI sequences

of t he- endogeri RECTGRRE Tho PP R bf AN AR Sor Lot & anti bi o1 ¢ (0

Thi s

an appropriate antibiotic to
t he cul ture nedeamrose

aggcacgget
gecrggrtcoat
tgaagttagg
tgtttgetgt
acctggeagce
gtgtggcatg
Ztgrggeret
tgcagtguaga
cgatctocat
ccgtettLee
actggtttgg

cagaaatctg

crtggatctac
gaaagagacc
tagtagcctc
aaaccrgctg
ggtgacaatc
ageergtggg
graggactac
tgggritggc
caacctgtrt
gatgctgttt
aggccagtac
cgaggaaagt

catggaggag

tcagtggctg
atgcggatca
atLecteLTe
ccctacagtg
ctgcagtget
ggcatcatet
grgggcttca
tgtgagtact
gagagtcctg
gacaccttcc
ggaaticcca
gatgagaaga

gaacccacce

tgatcatcaa
tgggcctgga
ttgtgagege
atccragogt
tecergattag
acttcacgct
cactcaagat
ttgococttt
tggaggaaga
tctatggagt
ggcecctggta
greaccoigg

acttgaagct

gggcatcgtg
caacagcata
tggcctgota
ggtgtttgte
cacactcttc
gtacctgeece
crtcgotage
tgaggagcag
tggettcaat
gatgacctgg
rtrtecttge

tteezaccag

gggegrgtec

tatgagaagg
ctetgattta
grggtcatee
ttectgtecg
tccagageca
tacgtcctgt
ctgetgtctc
ggcattggag
ctcaccactt
tacattgagg
accaagtcct
aagagaatgt

attcagaacc

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2340

000



allows the selection of only those cells in which the reporter gene and
mar ker gene have integrated downstream of the endogenous ABC] pronoter in
the proper orientation. For instance, if the vector contains a puronycin
resi stance gene inserted downstream of the reporter gene, the transfected
cells should be grown in the presence of puronycin. Only those cells that
20 have a properly integrated puronycin resistance gene, and can thereby
encode a functional protein, will survive in the presence of puronycin.
Thus, the transfected cells should be grown under conditions that induce
ABCl pronotegoaebdvity in the presence of the appropRar&f@ie’nti bi otic.
Surviving cells can be clonally cultured and the DNA sequenced using PCR or
sout hern bl ot analysis to test for prﬁper integration of genom c sequences.

25 The resultant cells containing a tggat er cgegaecyg der..t.hg control of the
endogenous ABEJ ***pF 0Bl C AT e E’ﬁseﬁjc dEPET M né Whet her a test compound
nodul at es t he:f¥@kessicaacoé tABscc aTh@ggABnglggarmdmlaatafqﬁgata?eitﬂl vity of a

compound i s deter i ned. by 335aVL0Q Ll1e.) BVEL..oL-.f GALLE »igene expr essi on
found in the ‘€8T €%eX50sed to the tgg’t conpound. Eor exanp cel I's havi ng

an integrat ededetrcid ergrvescgerEITsam d9eoeRSECICTE RS EREE 67 T TESC ‘ﬁ‘é’ ABCI nodul at i ng

activity of at L85k ar ?ctgacha@l<_!.Qaqaééycaf@@g%wcmgscmenammu@faabouclferase
activity found in cells exposed to the conpound EXAVPLE 17 -95 WO
00178972 PCT/UBEEPI6 7B >THE S*BXEN| ¥ IETONLLFAf BS 17811 gands for nucl ear

receptors up-d-egtdgad eagtneace)(agd'ceﬁﬁétmggt@é:aa@.gd’aﬁiﬁ@fab@Fatg‘em urder the control

of the ABC | prompter. To determ ne whefher Ligands. fQt.tig LXRa, LXRP and
RXRot nucl ear®FEaspt 6¥°8%880 16 e 6uiat tgi@% gence!‘ te":{%tf)&rgec"55|on t he pAPRI

pl asm d cont aacmtnqnt hechadeds faerraseoT epwricer agetrecs sgifder-scBM rol of the ABCL

promoter was {1ansleelelobnt 0B 208 L LU SakiRAk et foal | east  one
| i gand for the nuclear receptors (Figure 12). Constructi on and Transfection

of Reporter Conmgrtige r=oREHSr LEFLUNSETGHEE" pAPRPSTa "6t 1’61 reporter
construct pG3dzBasie VQEL-Qhiainaeh ag:Hoseridedad: &l €205, RAW 264. 7

cell's were maintained in culture and transfecied v Lh.&ifhesr pE.3-Basic
(1g) or pAPRI *CF gy 6 8 Gt B ¥ Exanpl e 15. gTan transfect ed RAW

264.7 cells vve:rgecgtaqrceabﬁelgmctht‘eiaighseFCB&CMﬂG?‘CSa(‘ETG‘EI)QCEEGC‘l% YIv),

20('S) - hydr OXnghQJc@LSaL Qr aa 2:0{1@“9;‘5 e ) ogt LMLt OmbdaBabLisonOi C acid (9-cis
RA) (10M or both and 9-cis RA (20. tMtotaaI) {or 24 hours. The
| uci f er ase aewww %}aeg FLATEH AR RO FESE S TEITATive Tight units as

descri bed | n E@(aafmlge cl&_xtctca gacctgggea tttctaghtta tggoatorca gagacgacer 4020

tggaagaaat attcctcaag gtggccgaag agagtggggt ggatgctgag acctcagatg 4080
graccttgcc agcaagacga aacaggeggg cottoggggaa caagcagagc tgtertoges 4140
cgttcactga agatgatget gctgatccaa atgattctga catagaccca gaatecagag 4200
agacagactt gcotcagtggg atggatggca aagggtocta ccaggtgaaa goctggaaac 4260
ttacacagca acagtttgtg gcoctittgt ggaagagact gctaattgece agacggagte 4320
ggaaaggatt ttttgetcag attgtettge cagotgrgtt tgtctgcatt gooctrgtgt 4380
tcagcetgak cgtgccacce tttggcaagt accccagoct ggaacttcag ccotggatgr 4440
acaacgaaca gtacacattt gtcagcaatg atgotectga ggacacggga accctggaac 4500
tcttaaacgc cctcaceaaa gaccctggct tcgggacceg ctgtatggaa ggaaacccaa 4560
tcccagacac gocctgecag gcaggggagg aagagtggac cactgcocca gtregcoccaga 4620
ccatcatgga c¢ctcttecag aatgggaact ggacaatgea gaacccttca ccrgcatgcec 4680

agtgtagcag cgacazaatc aagaagatgc tgectgtygtg tococccaggy geaaggeggec 4740



Results: The results of this study are shown in Figure 12. Control cells
transfected with t5 pG.3-Basic showed no luciferase activity (data not
shown). Cells transfected with pAPRI produced a 19-fold increase in

| uci ferase reporter activity in the presence of 20 O4chol, a 16- fold
increase in luciferase activity in the presence of 9-cis RA, and a 280-fold
increase in luciferase activity in the presence of both |igands conpared
with EtOH control. These results indicate that both the sterol and
retinoid elicit a strong transcription response fromthe ABCL 5 20

fl anki ng sequgnggshn PAPRI. Further, there is an appacevseuginer gi stic
effect of the two classes of conpounds, as can be seen by the dramatic
increase in luciferase activity found in cells treated wth both Iigands.
It is known that LXRct and RXRa receptors form active heterodi ners. Thus,
the I7gand- i nduced actlvalon. of., Both..uel eal.  SePRLOLS, 2 ! taneous] y

coul d produce “Fhe““observed syner gi Pstic Increase in transcri ption. 25 These
dat a denonst ra¢aec¢#mttt#5¢dages<yags¢9earteltscaggaﬁhasasaa%( Sadvydr d%4fchol est erol

and retinoidg,, SUGR AS:;25:€l Sogt &LIAY G- ACIOyqgREldY alebectie +ABC | pronoter,

i ndi cating that these an rel at ed d conpounds can be useful in the

devel opnent oFa%FFéffap?é‘EFthT?até‘ﬁ'ﬂb‘ﬁi’fﬂs‘ci‘téaala?fc?aé%@%“%Bﬁ““&6?%’3& on in

macr ophage ceklgscdafyal dagtpd phefaalccSiciRs-0f s RXLRSS aGhRabes tseq0] .

Additionally, the present ABC | rormt er/ire ortcgr SGL&eNi ng assay can
be used to scFEBFFGThEF-2HiHStATLS géotcfﬁ%aat“a ?‘Fré € g%értflag g)%’rf)r ession to

i dentify furt heitcdrhar gpeutdac a@c@mawnrdaggmwmléaais 952965400 5018972

PCT/ US00/ 16763, Thi s, eXaImpl &, QQIPJ}&IJﬁlc%&gzb@umg;abeggc:gb@r&as.eioerl zation of
t he ABCl pr onot &r region, 1including the identification of an LXR response

el ement. To deteesresreraprtedse PEAEA9EAT BFTETE" ST FEhRIAY T8gFtn of ABC |

retains transcLipldlanakcceast |a¥dttt¥;t&gntar£ﬁ$@9tnSﬁgéa@cg@ldedaﬁ:afag|ﬂJgCandS vari ous
pl asm ds contalnlngadfferent aportlono tagtS' 5f|ak region and a
| uci ferase r efOPEEF Tg&RE FRF STEPERTT TETETT A6 RAW 287 s treated with

at | east one Icicgamla:f @docdahec nuckears ¢eeeptorsrattSF ngrathps %%tem an sterol

response el ement,..cor LSRN NG LA NUELLOL a3, daBlileofaSEQ 1D NO. 3
was identifie The sterol response elenent contains a direct repeal -

el ement TGACCGat%@FM@GF“G@rFFFF‘FPéﬁ HAC6TTt R SEEF GF9"7E8pShse el enent was

obt ai ned usi ng,csdt R di4:66L84d amkgagg@n&s{csmandggla&mdt S;b\daﬁctgt®55a‘y t echni ques.
10 Construction of Reporter Constructs: F portet[:aa(t:%ns; Het  pAPRL and
contr ol reportcé?“"(f?)hg‘itf’?f@ftgptﬁ_aﬁcglg‘éasf &*{ier e “Obt al ned as described in

Exanpl e 15. Repeicketc eonsicrugcdescat@ri edcrHagrys 2g8stiqEr watﬂltfééﬁtal 7€s 1- 1532,
1080- 1643, 11811643, .A2925:4643cAla 13945c643 O c:SEQcERNe:3

tatcttggga cttggtggga cgaaacctct togoecatgge cgtggaaggg gtggrgttect 5880
tcctcattac tgrtoctgatc cagtacagat tcttroatcag gccocagacct gtaaatgeaa 5940
agcratctce tctgaatgat gaagatgaag atgtgaggcg ggaasgacag agaattcttg €000
arggtggagg ccagaatgac atcttagaasz tcaaggagit gacgeagata tatagaagga 6060
agcggaagec tgotgttgese aggatttgeog tgggoattec tootgotgag tgetttggge 6120
tcctgggagt taatggggct ggaaaatcat caactttcaa gatgttaaca ggagatacca 63180
ctgttaccag aggagatgcet ttocttaaca aaaatagtat cttatcaaac atccatgaag 6240
tacatcagaa catgggctac tgccocctcagt ttgatgecat cacagagctg ttgactggga 6300
gagaacacgt ogagticttt goctrtttga gaggagtocc agagaaagaa gttggcaagg 6360

ttggtgagtg ggcgattcgg aaactgggce togrgaagila tggagaaaaa tatgotggta 6420



were al so constructed. A reporter construct containing nucleotides

1080- 1643 of SEQ ID NO 3 (G.-6a) was constructed as described in Exanple
15. A reporter construct containing 15 nucl eotides 1-1532 of SEQ ID NO 3
was constructed by digestion of pAPRI with Sve | and Nhe 1, and
re-ligation of the gel-purified vector fragnent. A reporter construct

contai ning nucleotides 1181 to 1643 was constructed by firstly digesting
G.-6a with Sty I, blunting the cohesive ends wth Klenow enzyne, digesting
the resultant vector with ac I, and isolating the 462 base pair blunt-Sac
| cohesive er&dogrggrrent This was cloned into a vect gerasthdigdsed by

di gestion of G™84*20 with Accé5 I, blunting of the cohesive ends with

Kl enow enzyne, digestion with Sac | an gel isolation of the vector
fragment. A reporter construct contai meng nucl eotides 1292-1643 was
construct ed b)@ce@m@caﬂgéauaadicg:esggmrht@cfagﬂ;- sjgatweat;h gé\@ﬁsﬁ&ck,asobl unting the
ends W t h Kl enov¥ te T yct lat aa gecsat Ia(c)an Wt EtCC aa dCC tt‘!:cr!]‘. tthdeO ends W t h T4
pol ynerase, and re-ligation of the gaf = i sofat d:g?/e%% ragment. A
reporter constggmtgt@omtaemtngt%mhﬂ@gpﬁ%gtl%dc&ﬂ.ﬁﬂcmgfeoﬁﬁs%ruct ed 25 by
di gestion of G;6a.wW i, ﬁ@cfzﬁfigJampJau%gaaggaJ be.angds aggtmggél &RPW enzyne,
subsequent digestion with , end-blunting wth T4 nmerase and
re-ligation ofgcf%EﬂCU?ng-tffﬁﬂaatcéPd“\féiftQ?Fttgq“ﬁaagﬁ?éﬁf“a Tfa&h?f"é %/F‘)on of Reporter
Constructs: ThR.RANLE4cabczelshs iRt tBRENEALIEAdgh cEdbdrnees7eland t ransf ect ed
wi th either pGL3 Basi c glﬁgg APR | 5? % or one of the other reporter 30
constructs accofdrhy t6°Y RO I T el FROEXaMpfe 5. The transfected
RAW 264. 7 cel | stctwereoder@adredraabtancceict ireqoae thangdsa (cEthal)as(mﬂl%// V),

20(8) hydrOXyC actd £ c acd a a l g*dﬁQxyChO|eSterO|
(22(R) OH cho o g%}\ﬁ FQQLE g%gg%t %\%u %Q%%T o %M rexf quig97 WO 00178972

PCT/ US00/ 16765“69‘?0% reagrctyo 22U S) aﬂi%fthaaaﬁEF%—g&igéggFﬁ T2OM total) for
24 hours. The {:4Ghfiel ase:caGt icVichibarNASa0RES WaecadnQediepodst R8 as rel ative
light units as described in Exal Ie 15. Site-Directed Mitagenesis: The
sterol respons® e ERLATIESTF 881 ET ™ ag?“““hc‘i“tcf'itélé’caccafi'i?o 1510 of SEQ ID
NO 3 was nut aiaedricre b*weaaiﬁsec%absrgssqmﬂeeaﬁe@em bed<abwvecusi ng site- 5
directed mut ag@“&%lé: caS.,Q%Qit CQQ:HQA: &%%TlaﬁésQé%Qé@ca@'t@JLEJ;EcaCQ@J alning a

di rect repeat- £ el enent was nutated to CTGCACat agTAACCT
using the GeneBdfTUF: SFSTEHr ‘Cpﬁtﬁiﬁga‘camﬁ BRSNS HETOTdI*AY to the

manuf act ur er' SadafRLQ€ Qlgrgth - St f dogASR Y652 DltCIBRE ceeticast 738@s prepar ed
from RAW264.7 cel | s by the net hgqt of . hisson et al.., Cell,,45: 35-44
(1986). "P-| ab& &4 6l FGonder 6t T das (B AGF corresponding to the io LXR
response el enematc(aﬂ'e@GAGE@A@@GAﬂ'rAGFM@Cﬂ'ﬂ@ﬂ't%éecasE@t [sBFeREGE2356P° and its

gccatgooat gcctaggaga ctggtttece ggtgacacat ccattgetgg caatgagtgt 7560
gccagagtta ttagtgccaa gtrittcaga aagtttgaag caccatggtg tgtcatgetc 7620
acttttgtga aagctgctct gotcagagtc tatcaacatt gaatstcagt tgacagaatg 7680
gtgecatgeg tggetaacat cotgotttga ttocctctga taagetgtte tggrtggoagt 7740
aacatgcaac aaaaatgtgg gtgictctag gcacgggaaa cttggrtcca ttgttatatt 7800
grecetatger togagecatg ggtctacagy gtcatcoctta tgagactcott aaatatactt 7BE0D
agatcctgot aagaggcaaa gaarcaacag ccaaactgct ggggetgcaa getgctgaag 7520
ccagggcatg ggattaaaga gattgtgogt tcaaacctag ggaagoctgt goocattigt 79580
ccogactgtc tgctaacatg gtacactgra tctcaagatg tttatctgac acaagtgrat 8040
tatttctgge LtLttgaatt aatctagaaa atgaaaagat ggagttgtat tttgacaasa B100

atgtttgtac ttttrtaatgt tatttgoaat tttaagrtcot atcagtgact totgastcct BLED



mut at ed count erpart ( TCGAGCTGCACATAGTAACCTCTCGA;, SEQ ID NO 57) were
individually incubated with 5 g of nuclear protein for 30 m nutes at room
tenperature in 20nM HEPES, pH 7.9, 60mM KCL, | mM MO ,, i nM DIT,

66. 6g/ M poly(didC, and 10% gl ycerol in the presence or absence of 14g
antiserumto LXRu and LXRP (Santa Cruz LS Biotechnol ogy, Cat. No. SC- 1591,
Santa Cruz, CA) or antiserumto RXR (Santa Cruz Biotechnol ogy, Cat. No.
SC-774, Santa Cntz, CA). The protein-DNA conpl exes were applied to a 4%
non- denat uri ng pol yacrylam de gel for 1.5 hours at i 50V in 0.5X TBE
buffer. The protein- DNA conpl exes were detected by muhemwadisogr aphy of the
dried gel. REUWPE Transfection with the individual reporter constructs
containing the 5 flanking 20 region corresponding to nucl eotides 1-1643
(i.e., pAPR), 1-1532, 1080-1643, 118131643, 1292- 1643, or 1394-1643 of
SEQ I D NO 3 each produced the same results. Al of the individual
constructs prosRiewer scrBeatiss £efoPdol PEPEISE AP HE TEPESE Fborter activity
in the presenge, 0fic2QachShge: Fek£0QL O RZal RhecFhahpbarsarpaned wi th Et OH
control. Also, all of the individual constructs produced an 8 to 10-fold
i ncrease | uci 9ETE%E° FEPHFTEr= 48T EV TR HE prEgeis i 8'Cis RA. In 25
addi tion, transfecti ofu:aidld At thiegceRAItIeta Proeuceekoa 25 to 50-fol d
increase in luciferase activity in the presence of Qxy | I'igand
(either (20 (@f“@iﬁ:‘%ﬁ%ﬂ"‘-‘%?“z%?ﬁ}l“ﬁi‘ftcaﬁaéff"fe‘atr%’d° @grte{ i:ér)f)(;%lgé ?‘f‘gand (9-cis RA)
t oget her conpatedeuat thecER6d CoTTETted ook reddoe FFichEyaax TYITETgT 81°Pc i nteracti on.
Each of the dgggrihed. onst.r uels..dempstiated.conpacable: bavel s of

luci ferase activity in response to the ligands tested, indicating that
even the shor t¥8FEs&ac PRGAEF g A WGTIREH AES2939 COTFE U He P tF BA% &T' pt i onal

regul atory seguences of QkcgsiLer0dgsa-an dedaadihGodSigcdSpaettbiacakioy, t hese
sterols and ré&thoi8s“@re- 1ocated in the fI"anking regi on correspondi ng
t 0 nucl eot i des=21364kc EEBActofc SEQidr NGrt3929- QG WFVFETBFF2 *BC | US00116765

These resul ts vere conflried fy..bdci.fLoLASE Assays usidgcasweporter
construct containing the wld-type sequence correstpondl ng,to nucl eot i des

1080- 1643 of SEGFPD* NCF22 ¥ Bt 8 F8p Pt e SHStFifctt'6ht ai ni ng a nut at ed
sequence cor r @sjaaaehs NGt deox cBl el et da6l @8t 1B 80 - k643 r of 2BESPD0WO 3, wherein

the sterol response elenent {ound gt nucleotides. 1480.150Q.0as mitated as 5
descri bed above. “Iranstfection wth the wld-type sequence produced a

transcriti onaltresporsesaaast STFESSHE G P2AIN PIiET & SE AT Jti°f er ase
activity, in the.nresense:.of akibak 30.(S: Gkehad 1QEagbreisssc RA al one and
produced a synergistic response in the presence tgf bot h ligands together.
In contrast, “tPa18PePEION WA P HE HIT A €d**SEqUente did° not produce a
transcri pti onakagggs@oﬁsﬁtitﬁc ftdp@atcgta trctaattct tcattatagt aaatctatga 9300

gcaactoeit acttoggttc ctotgatttc aaggocatat titaazaaat caaaaggcac 9360
tgtgaactat tttgaagaaa acacgacatt ttastacaga ttgaasggac ctcticrgaa 9420
gctagaaaca atctatagtt atacatcttc attaatactg tgttaccttt taaaatagta 9480
atcttttaca CLttcctgtg taaacctaat tghggtaclaa atttitacca actctatact 9540
caatcaagca aaatttergt atattcocotg tggaatgtac ctatgtgagt ttcagaaatt 9600
ctcaaaatac gtgttcaasa atitcigcott ttgcatcttt gggacacctc agaaaactra 9660
ttaacaacty tgaatatgag aaatacagaa gaaaataata agccctctalt acataaatgc 9720
ccagcacaat tcattgttaa aaaacaacca aacctracac tactgrattt cattatctgt 9780

actgaaagca aatgcttigt gactattaaa tgttgcacat cattcattca ctgtatagta S840



presence of 20 (S) OHchol or 22 (R} OHchol. Transfection of the nutated
sequence preserved 10 a reduced response to 9-cis RA producing a 4 to
5-fold increase in transcriptional activity, rather than the 8 to 10-fold
i ncrease observed with the wild-type sequence. Transfection of the nutated
sequence al so abolished the synergistic transcriptional response seen in
the presence of 20 (S) OHchol and 9-cis RA together. These results were
further confirmed by gel-shift assays using the sterol consensus sequence
(nucl eotides 1480-1510) and its nmutated counterpart. The gel-shift 15
assays showedwd hageranhi | e nucl ear bi ndi ng proteins i sFcatsehsfes om RAW 264. 7
cells bound to the sterol consensus sequence, nuclear proteins did not
bind to the nutated sequence. Furthermege, incubation of nuclear proteins
with the wild-type sterol consensus sequence in the presence of LXR

anti serum r esUl *&d* i n?**e¥re* T OPHETI -t Gf-SUuprertsitt{thedsewnplr éx¥s (1. e.

ant i body- pr ot ai- {1+ DA ga@&HQ:@XEa‘éQmaJaCLQ&LMcVJ {bgtat.n[eg seauence.as a sterol
response el enent that binds nuclear receptor 20 LXR In contrast,

i ncubati on of FAUETEH “PrioTar A=Wt CHA WY H=tye" §181°61* r&8ponse el ement
in the presenea:obscR¢R ARkt SSkHR i wdrdiohea @itk {agd Begbdierct abdwmt i on of
supershi fied complexes.,,ladigating fhat RXR dogs not Bind Lo this
sequence. These resulfs Show T hat thHe mutation whicn destroys nuclear

prot ei n bi ndi et ithErscorse NSUSIseaeneessal ts@: abo Fisgfresc oo

transcripti onalaa.f£8PANSL: &0 LXR1d-gands .and. di LNk shes..L hecbesponse to RXR
| i gands. Furthernore, the nuclear 25 binding studies perfornmed in the
presence of LXRVI**FRORENITFEErAMLOTIFHFE thdt2*fhe 2 ¢HiidéfSlis sequence
found at nucl egtdgtles dA8Qg:t51akSaancblRaECEPONELa laedtent 103Ehi S el enent

al so nediates a partial response to 9-cis RA Al of the references cited
herein, including paté&nts and pubfi’ catTony, *are* Aefedy3d ‘"itorporated in
their entiretiees by reference. While the invention has beemsdescri bed with
an enphasis upon preferred aspects of the invention, it will be readily
apparent to those of ordinary skill in the art that variations of the
preferred enmbodi%ients can be used and that it is intended that the

i nvention can be-practi ced otherwi se than is specifically described herein.
Accordingly, -99 W) GOMB72 |'MJS00116765 the present invention includes al
nodi rications enconpassed within the-spirit and scope of the invention as
defi ned by the?*tolicemfamer=el ai ns. - 100 What we claimis: 1 A nmethod for
screening a test conpound for ABC 1 expression nodul ating

<4Q00> 2
Met Ala Cys Trp Pro Gln Leu Arg Leu Leu Leu Trp Lys Asn Leu Thr

b 5 10 15

Phe Arg Arg Arg Gln Thr Cys Gln Leu Leu Leu Glu Val Ala Trp Pro

20 25 ao

Leu Phe Ile Phe Leu lle Leu lle Ser Val Arg Leu Ser Tyr Pro Pro

35 40 45

Tyr Glu Gln Bis Glu Cys His Phe Pro Asn Lys Ala Met Pro Ser Ala

50 55 (14



activity conprising the steps of : operatively linking a reporter cDNA with
an expression nodul ating portion of the mammalian ABC 1 gene to produce a
reconbi nant reporter construct; transfecting the reconbi nant reporter
construct into a popul ation of host cells; assaying the |level of reporter
gene expression in a sanple of the host <cells; contacting the host cells
with the test conpound being screened; assaying the |evel of reporter gene
expression in a sanple of the host cells after contact with the test
conpound; and conparing the relative change in the | evel of reporter gene
expression c¢ ,by exposure to the test conpound, determ ni ng
the ABC | exSﬁ%@%?%n nodul ating activity. 2. The nef 0 0o %%Iainll,
wherein the expression nodul ating portion of the ABCI gene is the 5
flanking region. 3. The nethod of clai4m 2, wherein the 5 flanking region
conmprises SEQ ID NO 3. 4. The nethod of claim2, wherein the 5 flanking
regi on conprises a polynucleotide conprising nucl eotides 1-1532,
1080- 1643, 118&iy 1643, rl29%3- val A3 cih304-11643 20ra11394x:1532 of SEQ ID NO 3.
5. The method of claim3, wherein the reporter cDNA is selected fromthe

. | M 70 B .
group consisting of |uciferase, P-gal actbsidase, chl ofanphenicol acetyl
transferase, and green fluorescent protein cDNA. 6. The nethod of claim1,
wherein the h ell . lian cell. 7. T t hod of claimb5,
wherein the rg%%ﬁ%ﬁﬁgn §F%b§??gga%b%§ﬁ§ﬁéF’%g‘hgiﬁgaifﬂalol WO 00/ 78972
SEQUENCE LI STING ¢110> La%n, Richard M°*® \Wade, Davi s Garvin, M chael
Oram John F.

Phe Asn Lys Ser Ile Val Ala Arg Leu Phe Ser Asp Ala Arg Arg Leu

100 105 110

Leu Leu Tyr Ser Gln Lys Asp Thr Ser Met Lys Asp Met Arg Lys Val

115 120 125

Leu Arg Thr Leu Gln Gln Ile Lys Lys Ser Ser Ser Asn Leu Lys Leu

130 133 140

Gln Asp Phe Leu Val Asp Asn Glu Thr Phe Ser Gly Phe Leu Tyr His

145 150 155 160

Asn Leu Ser Leu Pro Lys Sexr 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 7hr

180 18t 190

Ser Leu Cys Asn Gly Ser Lys Ser Gilu Glu Met Ile Gln Leu Gly Asp

19% 200 205



cl120> Conpositions and Met hods for |Increasing Cholesterol Efflux and

Rai sing HDL using ATP Bi nding Cassette Transporter Protein ABClL <130>

99, 395- A <140> <141> <150> US 60/ 140, 264 <151> 1999-06-18 c150> US

60/ 153, 872 <151> 1999-08-14 c150> US 60/ 166,573 c151> 1999-11-19 c160> 57
<370> Patentln Ver. 2.0 PCT/US00116765 WO OOn8972 <210> 1 <211> 10442
<212> DNA <213> Honpb sapi ens PCT/ USO0l 16765 c400> 1 ggccgggacc cgcagagccg
agccgaccct tctctcccgg gectgcecggcag ggcatggcgg 60 ggagctccgec gcaccaacag
agccggttct cagggegett tgetccttgt tttttcceccg 120 gttctgtttt ctccccttct
ccggaaggct tgicma®eog t aggagaaag agacgcaaac 180 acaazeamyiggreaaaacagtta

at gaccagcc acgggcgtcc ctgctgtgag ctctggCCgc 240 tgcecttcccg ggctcccgag
ccacacgctg ggcgtgctgg ctgaacgaac atggctagtt 300 ggcctcagcet gaggttgcetg

ct gt ggaaga acctcacttt cagaagaaga caaacat 360 agctgttact ggaagtggcc
tggcctctat tt&tEEYCEr Fatergdtt Sterytee ﬁbmﬂéﬂsL?gﬁggﬁhccc accct at gaa |
caacat gaat gccattied cc aattaaacec atgccctctg:460 caggaacact tccttgggtt
caggggatta tctgtaatgc caacaactcc tgtttccgtt 540 acccgactcc tggggaggct
cccggagttg ttggaaactt taacaaatcc attgtggctc 600

Ala Glu Arg Val Leu Arg Ser Asn Met Asp Ile Leu Lys Pro lle Leu

225 230 235 240

Arg Thr Leu Asn Ser Thr Serxr Pro Phe Pro Ser Lys Glu Leu Ala Glu

245 250 255

Ala Thr Lys Thr Leu Leu His Ser Leu Gly Thr Leu Ala Gln Glu Leu

260 265 270

Phe Ser Met Arg Ser Trp Ser Asp Met Arg Gln Glu Val Met FPhe Leu

275 2B0 2835 |

Thr Asn Val Asn Ser Ser Ser Ser Ser Thr Gln Ile Tyr Glm Ala Val

280 298 aed
Ser Arg Ile Val Cys Gly His Pro Glu Gly Gly Gly Leu Lys Ile Lys
305 310 315 320 |
325 33c J35

Ser Leu Asn Trp Tyr Glu Asp Asn Asn Tyr Lys Ala Leu Phe Gly Gly
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 Fro Leu Ser

355 60 365



gcctgttctc
acat ccggaa
ttcaagattt
t cccaaagt ¢
t gcaaggct a
ttcaacttgg
cagcagagcg
actttacatc
gt ctt gggac
aggt gat gt t
t gt ct cgt at
ggt at gagga

agat gct cgg
agttct gaga
cct ggt ggac
t act gt ggac
ccagtt acat
t gaccaagaa
agt acttcgt
tcccttcccg
U Gl ARsHRAY
t ct gaccaat
t gt ct gcggg
caacaact ac

aggcttcttt
acattacagc
aat gaaacct
aagat gct ga
tt gacaagtc
gtttctgagc
t ccaacat gg
agcaaggagc
gagctgttca
gt gaacagct
cat cccgagg
aaagecct ct

t at acagcca
agat caagaa
tctttgggtt
gggct gat gt
t gt gcagt gg
tttgtggect
acat cct gaa
t ggct gaagce
gcat gagaag
ccagctcctc

gaggggggct
tt ggaggcaa

gaaagacacc
at ccagct ca
cct at at cac
cattctccac
at caaaat ca
accaaagggg
gccaatcctg
cacaaaaaca

agcat gaagg
acat t gaagc
aacctctctc
aaggtttttt
gaagagat ga
aaact ggctg
agaacact aa
ttgctgcata

ct ggagt gacrepgsgacagg

cacccaaat c
gaagat caag
t ggcact gag

t accaggctg
tctctcaatt
gaagat gctg

660
720
780
840
900
960
1020
1080
1140
1200
1260
1320 wo

GonS972 3 PCT/USOCA | 6765 aaaccttcta’? acaactct acaactcctt actgcaatga

tttgat gaag
gctgect Cgt t
t gaggt gaac
ggaact cagc
gatgctgttg
tt ggacagcc
taatggttct

ctggctcatc
gttcactgga
aat g9acatt
t ect cgagct
ggatgtggtg
ctat at gcaa
ccggtcaatg

gggcat cgt g
caacagcata

aattt ggagt

1380

ctagtCO Ct ttcccgCé&tt atet9gaaag Ct ¢t gaagcc

gggaada Ec DR4Qs AragieattaCreC-<t gRCHTC €ECayyéledenagge agqt cat c2qc
aagacgts cc 1500 aggaactqgSc tgtgtiecat gatctggaag gcat gt ggga
cccaagatct 1560 Sigaccttcat ggagaacagc caagaaatgg accttgtccg
gacageaggg 1620 acaatgacca cttttgggaa cagcagttgg atggcttaga
caagacat 66 2080r ricggegti hid ciggecaagruaclceagaggat g t ccagt ccag
gtgfacacct 2740 _ggagagaagc ttfcaacgqaq accaggcagg caatccggac
catalLtctc9c ttcatggagt 1800 " qtgtcaacct gaacaagcta gaacccat ag caacagaagt

aacaagtcca

1860

t ggagct gct ggat gagagg aagttctggg ctggtattgt

attact.ecad 41920, L8ca06Gal bRA:IGLgcoceRtaf Al Of-paagt acaagat ccq
gacaat gt gg 2980 agaggacaaa toaaatcaeg gat gggtact gggaccctgg

gacccctttg 2046° aggacat gcg**§t acgt ct gg 99999cttcg cctacttgca

gagcaggcaa

t t_ 2160
Coctr et & 9530° o8

2100

cgc

t cat cagggt gctgaci aggc accgagaaga aaact ggt gt

aﬁﬁ@&%%&!qugEEgﬁiQQQr§£P&LtCtgc q' Sqt 9at gag
ggc ctggatttac tcagtggctg tgatcatcaa

t at gagaagg #2280 aggcacqdet gaaagagacc?*dat gcggatca tgggcct gga

ctctggttta

2340

Met Asp Leu Val Arg Met Leu Leu Asp Ser Arg Asp Asn Asp His FPhe

438

Trp Glu Gln Gln Leu Asp

450

Ala Phe Leu Ala Lys His

465

Val Tyr Thr Trp Arg Glu

Thr lle 5er Arg Phe Met

455

470

485

500

440

475

490

505

445

460

Gly Leu Asp Trp Thr Ala Gln Asp Ile Val

Pro Glu Asp Val Gln Ser fer Asn Gly Ser

480

455

510

Ala Phe Asn Glu Thr Asn Gln Ala Ile Arg

Glu Cys Val Asn Leu Asn Lys Leu Glu Pro




gctggttcat tagtagcctc attcctcttc ttgtgagcgc tggcctgcta gtggtcatcc 2400
t gaagttagg aaacctgctg ccctacagtg atcccagcgt ggtgtttgtc ttcctgtceg 2460
tgtttgectgt g9t 9acaatc ctgcagtgct tcctgattag cacactcttc tccagagcca 2520
acctggcagc agcctgtggg 99catcatct acttcacqct gtacctgccc tacgtcctgt 25BO
gt gt ggcat g gcaggactac gtgggcttca cactcaagat cttcgctagc ctgctgtctc 2640
ctgtggcttt tgggtttggc tgtgagtact ttgccctttt tgaggagcao- ggcattggag 270D
t gcagrggga caacctgttt gagagtcctg tggaggai Lga tggcttcaat ctcaccactt 2160
cgatctccat gatgctgttt gacaccttcc tctatggggt gatgacct t@pg&tgagg 2820
ctgtctttcc aggewadi ac ggaattccca ggccctggta ttttcctt%%m§3&aagtcet 2880
actggtttgg egaggaaagt gatgagaaga gccaccctgg ttccaaccaq aagagaatgt 2, 940
cagaaat ct g cat ggaggag gaacccaccc settghBgct gggcgtgtcc attcagaacc 3000 WO
00/ 78972 PC 1T/ USOQY 16735 1.ddf agaagt, gtaccgagat (0ggatgaagg tggetgtcga

t ggcct ggca ctbéaf?f?t 3060 at gagggcca gatcacctcc ttcctgggcc acaat ggagc
ggggaagacg accaccatgt 3120 caat’ettgac cgggttyftc cccccggect cgggcaccge
ctacat cct g ggaaaagaca 3180 ttcgctctga gatgagcacc atccggcaga acct gggggt
ctgtccccag cataacgtgc 3240 tgtttgacat gpt act gt ¢ gaagaacaca tctggttcta
tgcccgettg aadgdgetet P33ED Mactyddadycie Qfgﬁhﬁgéﬁrgﬁbafggagc agat ggccct
ggatgttggt ttgccatcaa 3360 geaagctgaa aage&maaca agccagct gt caggt ggaat
gcagagaaag ctatctgtgg 3420 ccttggcctt tgtcggggga tctaaggttg tcattctgga
t gaacccaca gctggtgtgg 3480 acccttactc ccgtagggga atatgggagc tgctgctgaa
at accgacaa ggecgoaccaLldS#d nid pat'vattied vrtiae dend@at: AtRyH&t gaag cggacgt cct
gggggacagg atigccatca 3600 ,.fctcccatgg gaagctgtgc tgtegbgggct cctccctgtt
t ct gaagaac cagctgggaa 3660 caggctacta ectgaccttg gtcaagaaag atgtggaatc
ctccctcagt tcctgcagaa 3720 acagtagtag cactgtgtca tacctgaaaa aggaggacag
tgtttctcag aggaoid chgc3789 makgciggeetysgggcagogatr et gagagt g acacgct gac
catcgatgtc tctgctatct 3840 ccaacctcat, caggaagcat gtgtctgaag cccggct ggt
ggaagacat a gggcat gagc 39076 tgacctatgt gctgccatat gaagctgcta aggagggcgc
ctttgtggaa ctctttcatg 3960 agattgatga ccggctctca gacctgggca tttctagtta
tggcatctca gagacgaces »402Q ».L 3gaaQaaa i AklC6t eaagGrghggrcgaag agagt ggggt
ggat gct gag acct'cagatg 408 gtacctt%cc agcaagacgg aacaggcgag ccttcgggga
caagcagagc tgtcttcgcc 87140 =83

Phe Ala Tyr Leu Gln Asp Val Val Glu Gln Ala Ile Ile Arg Val Leu

588 600 €05

Thr Gly Thr Glu Lys Lys Thr Gly val Tyr Met Gln Gln Met Pro Tyr

610 €15 §20

Bro Cys Tyr val Asp Asp 1le Phe Leu Arg val Met Ser Arg Ser Met

625 €30 635 €40

Pro Leu Phe Met Thr Leu Ala Trp Ile Tyr Ser Val Ala val Ile Ile

645 650 655

Lys Gly 1lle Val Tyr Glu lys Glu Ala Arg Leu Lys Glu Thr Met Arg

660 665 670



cgttcactga
agacagactt
ttacacagca
ggaaaggat t
t cagcet gat
acaacgaaca
tcttaaacgc
t cccagacac
ccat cat gga
agt gt agcag
00! 78972 5
t caggacctg
agccaaaagc
gggt gt cagt
aat gaagaaa
gggaagattt
gggct ggcat
cct gcaaaag
t ct caccaag
gt ccat ct gt
ccaggagcgg
ctactggctc
cattatcatc
gct agccctt
ctttgtgttc
t ggcat t aat
t aat at caat
agggct catc
gaatcggttt

cgtggaaggg

agat gat gct gctgatccaa atgattctga catagaccca gaat ccagag 4200
gct cagt ggg at ggat ggca aagggt ccta ccaggt gaaa ggct ggaaac 4260
acagtttatg gcccttttgt ggaagacact gctaattgcc agacggagtc 4320
ttttgctcag attgtcttgc cagctgtgtt tgtctgcatt gcccttgtgt 4380
cgtgaccgc tttggcaagt accccagcct ggaacttcag cccggcatgt 4440
gtacacattt gtcaacaatg atgatcctga ggacacgaga accctggaac 4500
cctcaccaaa gcccctgtgt tcgggacccg ctgtatggaa ggaaccccaa 4560
gccctgccag gcaggggagg aagagt ggac cactgcccca gttccccaga 4620
cctcttccag aat gggaact ggacaat gca gaaccctt earngedigeat gcc 4680

c§8Y%EAt ¢ aagaagat gc tgcctgtgtg tcccccaggg gcagggggge 4740 WO

PCTN500116765 tgcctcctcc acaaagaaaa caaaacactg cagat at cct

acaggaagaa 4800 acatttcgga ttatctggtg aagacgtatg
tt aaagaaca 4860 agatctggghilgaatgagttt aggtatggcg
aat act caag 4920 cacttcctcc gagtcaagaa gttaatgatg
cacel aaags 4980 ahogcenagga-Cagt ictgeangatecgat tt c
atgacaggac 5040 tggacaccag aaataatgfc aaggtgtggt
gcaat cagtt 5100 ctttéttgaa tgtcatcaac aatgccattc
ggagagoacc 5160 ctagccatta tggaattact gctttcaatc
cagcagctct 5220 ¢ t gacG.Acatcagt gg
gtgﬁfc?i%ﬁ %§§8’L%:ﬁ?g%%%%ﬁﬂig%%%%aggc agctttgtcg
gt cagesaag 5340 caddacacct gcatt®aatc agtggagtga
tctaattttg 5400 tctgggatat gtgcaattac gttgtccctg
ttcatctgct 5460 tccagcagaa gtcctat fcctccacca
ct a¢f et G B520° LT“g‘E‘&tg"Z;‘gg rg“gtpé%l%'t’c‘%té g'alc 5‘{%‘%% at gt
aagatcccca 5580 »gcacagccta tgtagtgctc accagegtga
ggcagcgtgg 5640 ccacctttat gctggagctg ttcaccgaca
gatatcctga 5700 agtccgtgtt cttgatcttc ccacattttt
gacetggt g& HI160 Aagacehdeyciiadry§ttt gatPyctctiggaaa
gtgtcaccat S82Q, tatcttgggarettggtggga cgaaacct et
gtggtgttct 5880

Ser Thr Leu Phe Ser Arg Ala Asn Leu Ala Ala Ala Cys Gly Gly Ile

740 145 750

Ile Tyr Phe Thr Leu Tyr Leu Fro TyT val Leu Cys Val Ala Trp Gln

755 760 765

Asp Tyr Val Gly Phe Thr Leu Lys lle Phe Ala Ser Leu Leu Ser Pro

774 715 780

val Ala Phe Gly Phe @ly Cys Glu Tyr Phe Ala Leu Phe Glu Glu Gln

785 790 795 800

Gly Ile Gly val Gln Trp Asp Asn Leu Phe Glu Ser Preo Val Glu Glu

BOS glo 815

t gcagat cat
gcttttcect
ccat caaaca
t caacagct t
t caat aacaa
t ccgggccaa
atcccct gaa
atgtccttgt
tattcct gat
agcct gt cat
ccacact ggt
at ct gcct gt
acccagcctc
acctcttcat
at aagct gaa

gcct gggacg

ggtttgggga
t cgccat ggc



tcctcattac

agctatctcc
at ggt ggagg
agcggaagcc
t cct gggagt
ctgttaccag
t acat cagaa
cagaacacgt
ttggt gagtg
00! 78972 a
ggctttgatc
caaagcccgg
agtgcttaca
ggt caat gga
tggttataca
tttctttgga
at accagctt
caaaaagcga
tgtgaatttt
aaaccagaca
agaaagct at
actttccttt
aagt aaact g
aaaat t ccat
agact t gaat
cat at gggt t
t gcaacaat a
t gcacat cct
ccattgctgg
caccat ggtg

tgttctgatc
t ct gaat gat
ccagaat gac
tgctgttgze
t aat ggggct
agaagat gct
cat gggct ac
ggagttcttt

99GQAbAsE9

cagt acagat tcttcatcag gcccagactt gtaaatgcaa

gaagat gaag
at ctt agaaa
aggatttgcg
ggaaaat cat
ttccttaaca
t gccct cagt
gcccttttga
aaact gggcc

at gt gaggcg ggaaagacag
t caaggagtt gacgaagata
t gggcattcc tcctggtgag
caactttcaa gatgttaaca
aaaat agt at cttat caaac
ttgatgccat cacagagctg
gaggagt ccc agagaaagaa

agaattcttg
t at agaagga
tgctttggge
ggagat acca
at ccat gaag
tt gact ggga
gt t ggcaagg

t cgt gaagt a t ggagaaaaacteseyerygt a

5940
6000
6060
6120
6180
6240
6300
6360
6420 WO

PCT/ USOQO' 16765 act at agt gg aggcaacaaa cgcaagctct ctacagccat

ggcgggcctc 6480 ct gt ggt gt tittct ggat gaa cccaccacag
cggttcttgt 6540 ggaattgtgc cctaagtgtt gtcaaggagg
t ct bRt AYttEe BOGY Tﬁﬁéﬁaﬁéd‘?‘g StrgadEt &t P d8altagga
aggttcaggt @660 gccttggcag tgtcaagcateet aaaaaat a
atagttgtac 6720 gaatagcagg gtccaacccg gacctgaagc
cttgcatttc 6780 ctggaagtgt tctaaaagag aaacaccgga
ccabit i-Galr 68401 Meatred totet 1ggeoaggatiari=treagat cc
ctccacatag, 6900 aagacfgctc tgtttctgag acaacacttg
gccaaggacc 6960 aaagtgatga tgaccactta aaagacctct
gt agt ggacg 7020 ttgcagttct cacatctttt ctacaggatg
gt atgaagaa, (988 A:-5GLOLLCAL PACRQOYL GgCLYsGaAaG aaa
gcaccatgtg 7140 aag %ttgtg gagaaaagag ccagaagttg
gat act §fac 7200 ffactatt caat gélatg caattcaatg
t acaggggca 7260 gtgcctttgt agcctatgtc ttgtatggct
ttagtttttt 2 -y X St gga
tgag‘é“[ Ehaeccal"fg‘é N %t 1% Et’{atlg’% Stg{ tgt ?‘?S??%S&‘S{; té;?ntat tc
att eet caag 7440 *%"aarcatggc cadtgattat tgat &aaat
cattcactaa 7500 gccatgccat gcccaggaga ctggtttcec
fgﬁggg I g

885 890 8585

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

915 820 525

Thr Ser Phe Leu Gly His Asn Gly hla Gly Lys Thr Thr Thr Met Ser

930 935 940

Ile Leu Thr Gly Leu Phe Pro Pro Thr Ser Gly Thr Ala Tyr Ile Leu

945 @50 955 960

Gly Lys Asp Ile Arg Ser Glu Met Ser Thr lle Arg Gln Asn Leu Gly

S&5 970 975

gcat ggat cc
ggagat cagt
t gccaat cat
ggt tt ggaga
ct gt ccagga
acat gct aca
t ct cccagag
accaagt att
cattacacaa
agaaagt gaa
gaggaact ag
at gt gggaag
caat gaaaac
ct caagt gaa
acccaat gga
t catt ggggt
caaaaggt aa
ggt gacacat
aagtttgaag



acttttgtga
gtgccat gcg
aacat gcaac
gt cct at get
agat ect ggt
ccagggcat g
cct gact gt C
tatttctggc
atgtttgtac

aagctgctct gctcagagtc tatcaacatt gaatatcagt tgacagaatg 7680
tggctaacat cctgctttga ttccctctga taagctgttc tggtggcagt 7740
aaaaatgtgg gtgtctctag gcacgggaaa cttggttcca ttgttatatt 7800
tcgagccatg ggtctacagg gtcatcctta tgagactctt aaatatactt 7860
aagaggcaaa gaat caacag ccaaactgct ggggctgcaa gctgctgaag 7920
ggat t aaaga gattgtgcgt tcaaacctag ggaagcctgt gcccatttgt 7980
tgctaacatg gtacactgca teteaagatg tttatctgac acaagtgtat 8040
tttttgaatt aatctagaaa at gaaaagat ggagttgtat tttgacaaaa 8100

tttttaatgt tatttggaat tttaagttct atcagtgastrusgi@ggat cct 8160 WO

001- 78972 PCIPP88G 16765 tagaat ggcc tctttgtaga accctgtggt atagaggagt

at ggccactg
tgcct agaaa
tcatttagga
gct gaaagag
t gt gccat gt
ccact gt aac
caagaaagt a
ctt gaaaact
ggctttgcag
at cact agtc
ttttctaacc
atacttactg
agttcaagtg
ttzacgct aa
acagastatt
tcaatattga
tcgttacaat
aatatttttc
tcattat agt
ttt aaaaaat
tt gaaaggac

ccccactatt 6220 tttattttCt tatgtaagtt tgcatatcag tcatgactag

gcaat gt gat 8280 (ggtcaggat edBcat gacatt atatttgagt ttctttcaga

tactcttaat 8340 ctcacttcat caatcaaata ttttttgagt gtatgctgta

tatgtacgta 8400 cgtataagac tagagagata tcaagtctca gtacacttcc

t abf,cagGhe <8460 asaeiiguhtrthaespamatiat agOraltde ¢t gt gg tt gt aggagce

aatattgggc 8520 agcctttfit ttttttttti,,aattgcaaca atgcaaaagC
t aagggt cac *¥580 aagtttaaac aatgaattct tcaacaggga aaacagctag

t gct gaaaaa 8640 cacaacttgt gtttatggca tttagtacct tcaaataatt

atattag aIt a g ;Qonlaqgocggtg,g@@, totQagagie diceaaattttt catctcttca
aagaaaaata t aaaaacaac aaatacttcc atatggagca tttttcagag

cagtctt at’¢ 8820 ctt ¢f¥gt ca gtaaacbf?t gt aaaaatac tgtttcacta

ttaactgt.ct 8880 tgagagaaaa gaaaaatatg agagaactat tgtttgggga
atctttcaat 8940 atcatfacta acttgott Jtflccaa aatttgaata

aqotytHatly "so6Y Glé’t”Ftcélgaa’ftt% cgaa‘fCl a%tggrt%tct atatt ttttaaattt

at at aacxcca ' 9060 ©hgctgaaaa agad¥daaaat gattgtttta gaagttaaag
ttttaaatat 9120 aagtaatgaa qgcatatttc caataactag tgatatggca

ttacagtatc 9180 ttcaaaaaca caggatttat aggq}aattt ctcctcattt

aadat caaby 9240 ™t Sf GOt PP ECRat Yt TPac tadadtcgta ttctaattct

aaajl.ed at ga 9300 .ogcaactcctt aottcggttc ctctygatttc aaggccat at

caaaag9cac 9360 tgtgaactat tttgaagaaa acacgacatt ttaatacaga

ctcttctgaa 9420

Lew 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 llie 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 ATy Ile Ala Ile Ile

1090 1085 1100

Ser His Gly lys Leu Cys Cys Val Gly Ser Ser Leu Phe Leu 1ys Asn

1105 1110 1115 1120



gct agaaaca atctatagtt atacatcttc attaatacrg tgttaccttt taaaatagta 9480
atttttcaca ttttcctgtq taaacctaat tgtgijtacl!aa atttttacca actctatact 9540
caat caagca aaatttctgt atattcCCtg tggaatgtaC ctatgtgagt ttcagaaatt 9600
ctcaaaatac gtgttcaaaa atttctgcrt ttgcatcttt gggacacctc agalLaaactta 9660
ttaacaact q tgaat at 4aag aaat acagaa Saaaat aata agccctctat acalLtaaatgc 9720
ccagcacaat tcattgttaa aaaacaacca aacctcacac tactgtattt cattatct9t 9780
act gaaagca aatgctttgt gactattaaa tgttgcacat cattcattca ctgtatagta 9840 WO
00178972 |y PCT/USOO 16765 atcattgact aaagcacttt gctgtgtttt cttcttgtgg
ntgnatatat cgggiaaaat 9900 attttccaaa gagccatgtg tcrtosaab®s ct gaaccctt
tgatattgag acattaattt 9960 ggacccttgg tattatctac tagaataatg taatactgna
gaaatattgc tctaattctt 10020 tcaaaatgggfgcatccccct taaaangttc tatttccata
aggatttagc ttgcttatcc 10080 cttcttatac cetaagatga agctgttttt gtgctctttg
ttcatcattg gcétedtte THOIUOTYr Cangeatr tiee dtighrgrtitp YPa&tyggatc tatttttgea
ctggaatatc tgagaattgc 1Q200 aaaactagag, aaaagtttca,gaacagattt ctaagttaaa
tcattttcat taaaaggaaa 10260 aaagaaaaaa aattttgtat gtcaataact ttatatgaag
tattaaaatg catatttcta 10320 tgttgtaata taatgagtca caaaat aaag ctgtgacagt
tctgtt aaaa aaaaasaaaa siP3d0cysadgaanfaaar aaddaannaa paaanaaaaa aaaaaaaaaa
aaaaaaaaaa aaaaaaaaaa 10440 as 104%14% <210> 2 <1g%1> 2261 <212> PRT <213>
Hono sapi ens <400> 2 Vet Ala Cys Trp'Pro A n Leu Arg Leu Leu Leu Trp Lys
Asn Leu Thr 1 5 10 15 Phe Arg Arg Arg G n Thr Cys A n Leu Leu Leu G u Val

Ala Tr p Pro 2Qy52§y53(gu Asp Ser Val Ser Gln Ser Ser Ber Asp Ala Gly Lew Gly

1155 1160 1165

Ser Asp His Gliu Ser Asp Thr Leu Thr Ile Asp Val Ser Ala Ile Serx

117¢ 1175 1160

Asn Leu Ile Arg Lys His Val Ser Glu Ala Arg Leu Val Glu Asp Ile

1185 1190 1185 1200

Gly His Glu Leu Thr Tyr Val Leu Pro Tyr Glu Ala Ala Lys Glu Gly

1208 1230 1215

Ala Phe Vval Glu Leu Phe His Glu Ile Asp Asp Arg lLeu Ser Asp leu

1220 1225 1230

Gly Ile Ser Ser Tyr Gly Ile Ser Glu Thr Thr Leu Glu Glu Ile Fhe

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 hla Arg Arg Asn Arg Arg Ala Phe Gly Asp Lys Gln Ser

12865 1270 i27s 1280



Asn
Val

Arg
Arg
Leu
Leu
Leu
Lau
dn

Asn
Ay
Arg
Lys
Lys
Tyr
Arg
H s

Leu Phe Ile Phe Leu Ile Leu Ile Ser Val Arg Leu Str Tyr
GQu dn Hs Qu Cys H's Phe Pro Asn Lys Ala Met Pro Ser Ala 50 55 60 WD
00! 78972 PCTIUSOCO 4 6765 Ay Thr Leu Pro Trp Val An Gy lle Ile Cys Asn

Pro 65 70 75 80 Cys Phe Arg Tyr Pro Thr Pro Ay Qu Ala Pro Ay
Asn 85 90 95 Phe Asn Lys Ser Ile Val Ala Arg Leu Phe Ser Asp
Leu 100 105 110 Leu Leu Tyr Ser @ n Lys Asp Thr b5er
Val 115 120 125 Leu Arg Thr Leu dn Gn Ile Lys Lys
Leu 130 135 140 A n Asp Phe Leu Val Asp Asn du Thr
Hi s 145 150 155 160 Asn Lau Ser Lau Pro pkgsustmsresThr
RiC4¥A&hH 165 170 175 Val Ile Leu Hi s Lys Val

Leu Thr 160 185 190 Ser Leu Cys Asn Ay Ser

Leu Gy Asp 195 200 205 WO 00178972

Cys Leu Arg Pro Phe Thr Glu Asp Asp Ala Ala Asp Pro Asn Asp Ser

128% 1290 129%

Rsp Ile hsp 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 Gin Gln Gln

1315 1320 1325

Phe val Ala Leu Leu Trp Lys Arg Leu Leu Ile Ala Arg Arg Ser Arg

1330 1335 1340

Lys Gly Phe Phe Ala Gln 1le Val Leu Fro ala Val Phe val Cys Ile

13458 1350 13585 1360

Ala Leu Val Fhe Ser Leu Ile Val Pro Pro Phe Gly Lys Tyr Pro Ser

13€5 1370 1375

Leu Glu Leu Gln Pro Trp Met Tyr Asn Glu Gla Tyr Thr Phe Val Ser

1380 1385 1390

Asn Asp Ala Pro Glu Asp Thr Gly Thr Leu Glu Leu Leu Asn Ala Leu

1395 1400 1405

Thr Lys Asp Pro Gly Phe Gly Thr Arg Cys Met Glu Gly Asn Pre Ile

14310 1415 1420

Pro Pro 35 40 45

Met Lys Asp

Phe Ser Gy
Asp Lys
An Gy Tyr
Gu du Mt

Phe Leu



PCT/ US00116765 G n du Va

Al a
Leu
Al a
du
Phe
Al a
I'le
Phe
Ser
Pro
Al a

210
225
du
Leu
Leu
Val

Lys
dy
Thr

Leu
Leu

215
230
245
260
275
290
305
dy
Thr
Ser
Lys

220
235
250
265
280
295 300
310 315
330330
340 345
355 360

Al a
240
255
270
295

Au
Arg
Al a
Phe
Thr
Ser
320
335
350
365

Pro Leu_Leu

Pro Asp Thr Pro Cys

1425

Arg
Thr
Thr
Ser
Asn
Arg
Ser
Asn
Pro

Leu
Asn
Thr
Arg
Asn
Val

Asn
Thr

Cys

MD 00/78972

1430

val Pro Glpn Thr Ile Met

Gin Asn Pro Sexr Pro Ala

Met Leu Pro Vval Cys Pro

1460

1475

Arg Lys Gln Asn Thr Ala

1490

Ile Ser Asp Tyr Leu Val Lys Thr Tyr Val Gln Ile

1505

Leu Lys Asn Lys Ile Trp Val Asn Glu Phe Arg Tyr

Leu Gly Val Ser Asn Thr Gln Ala Leu

Asp Ala Ile Lys Gln Met Lys Lys His

1445

1510

1525

1540

1555

Ser Ala Asp Arg Phe Leu Asn Ser Leu

1570

Gln Qﬁa

Rsp Leu Phe Gln Asn Gly Asn Trp Thr

Cys Gln Cys

Ser
Thr
Leu
Trp
Ser
Ay
Tyr
du
Asp

Arg
5er
Leu
Ser
Ser
Cys
Trp
du
Asn

Asn
Ser
Hi s
Ser
Ser
H s
Au
Asp
Leu

Met
Pro
Ser
Asp
Ser
Pro
Asp
Al a
Met

Asp Ile
Phe Pro
Leu Gy
Met Arg
Ser Thr
Gu Gy
Asn Asn

Leu
Ser
Thr
Gn
Adn
Gy

@UUSF‘MW“Phe

Lys Asn

Leu

"1 IARCTI USOCQJ16765 Arg Ile

1435

1480

1465

Pro Gly Ala

1480

Asp 1le Leu

1485

1560

1575

Gln Asp

1485

Leu

1500

1515

1530

1545

? GlJ Saulé?&lTrp Thr Thr Ala Pro

1440

Met

1455

Ser Ser Asp Lys Ile

1470

Gly Gly Leu Fro Pro

Thr Gly

Ile Ala

Lys Lys

Gln

Fro

Arg Asn

Lys Ser

1520

Gly Gly Phe Ser

1535

Pro Pro Ser Gln Glu

1550

Leu Lys Leu Ala Llys

1565

1580

Gly Arg Phe Met Thr

val Asn

Asp Ser

Gly Leu

Lys
Lys
Leu
Au
Ile
Ay
Lys
Tyr
du
Ile

Ser Qu Leu Cys Ay Leu Pro Lys Qu Lys Leo Ala
Val
Leu
Lys
Met
Val
Ile
Leu
Ay
Tyr

Pro lle
A u Leu
Ala Gn
Val Met
Tyr G n
Leo Lys
Al a Leu
Asp Asn
Ser Ser
Trp Lys



375 380 Tyr Thr Pro Asp Thr Pro Ala Thr Arg G n Val Met Ala Gu Val Asn
390 395 400 Lys Thr Phe A n GQu Leu Ala Val Phe H's Asp Lev Gu Ay Mt
405 410 415 Gu Gu Leu Ser Pro Lys Ile Trp Thr Phe Net Qu Asn Ser G n
420 425 430 Met Asp Leu Val Arg Met Leu Leu Asp S5er Arg Asp Asn Asp His
435 440 445 Trp Gu G n dn Leu Asp Gy Leu Asp Trp Thr Ala G n Asp Ile
450 455 460 Ala Phe Leu Ala Lys H's Pro Qu Asp Val G n Ser Ser Asn Ay
465 470 475 480 Val Ty- Thr Trp Arg Gu Ala Phe Asn Qu Thr Asn Gn Al a
Arg 485 490 495 Thr Ile Ser Arg Phe Met G u Cys Val Asn Leu Asn Lys Leu
Pro 500 3Q%:-2tP WO 00/ 78972 PCTIUS00116765 |l e Arcan®ne’® u Val Trp Leu
Asn Lys Ser Met G u Leu Leu Asp 515 520 525 G u Arg Lys Phe Trp Ala Ay
Ile Val Phe Thr Ay Ile Thr Pro Gy 530 535 540 Ser Ile Gu Leu Pro Hs His
Val Lys Tyr Lys Ile Arg Met Asp lle A9

Asp Thr Arg Asn Asn Val Lys Val Trp Phe Asn Asn Lys Gly Trp His

1585 1590 1585 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 Vai Pro Ala Ser Phe Val Val Phe Leu Ile Gln Glu Arg

1665 1670 1678 i680

Val Ser Lys Ala Lys His Leu Gln Phe Ile Ser Gly Vval 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 Iie Phe Ile Cys Fhe Gln Gln lys Ser

1715 1720 1725



550 555 560 Asp Asn Val GQu Arg Thr Asn Lys Ile Lys Asp Ay Tyr Trp Asp
565 570 575 Ay Pro Arg Ala Asp Pro Phe Gu Asp Met Arg Tyr Val Trp Ay
590 585 590 Phe Ala Tyr Leu G n Asp Val Val Qu dn Alalle Ile Arg Va
595 600 605 Thr Gay Thr GQu Lys Lys Thr Gy Val Tyr Met G n dn Met Pro
610 615 620 Pro Cys Tyr Val Asp Asp Ile Phe Leu Arg Val Met Ser Arg Ser
625 630 635640 Pro Leu Phe Met Thr Leu Ala Trp Ile Tyr 5er Val Ala

Ile Ile 645 650 655 Lys Ay Ile Val Tyr Au Lys Qu Ala Arg Leu Lys GQu

Met Arg 660 665 670 WO 00178972 PCTI USO0/ 36765 Ile/&%

AN ERY Leu Asp Asn
Il e Leu wopofdwe Ser Trp Phe Ile Ser 675 680 685 &' TE0 1 e Pro Leu Leu

Ser Ala Ay Leu Leu Vval Val Ile LeH.690 695 700 Lys Leu Ay Asn Leu Leu
Tyr Ser Asp Pro Ser Val Val Phe Vak=705 710 715 720 Phe Leu Ser Val

Al a Val VaI‘Lr Iﬂr SeL ls@r Ir}QruAsg du Q’cs Vaehlgu I-AQAJ Léul By 1‘21.5 Lefi3u

1720 1735 1740

Tyr Gly Trp Ser Ile Thr Pro leu Met Tyr Pro Ala Ser Phe Val Phe

1745 1750 1755 1760

Lys Ile Prc 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 I1le Asn Aep Ile Leu Lys Ser val Phe Leu

1795 1800 1805

Ile Phe Pro His Phe Cys Leu Gly A}g Gly Leu Ile Asp Met val Lys

1810 1815 i820

Asn Gln Ala Met Ala Asp Rla Leu Glu Arg Phe Gly Glu Asn Arg Phe

1825 1830 1835 1B40

Val Ser Pro Leu Ser Trp Asp Leu Val Gly Arg Asn leu Fhe Ala Met

1845 1850 igEE

Ala Val Glu Gly val Val Phe Fhe Leu 1le Thr Val Leu Ile Gln Tyr

1860 1B€5 1870

Arg Phe Phe Ile Arg Pro Arg Fro Val Asn Ala Lys Leu Ser Pro leu

1875 1880 1885



735 Ser Thr Leu Phe Set Arg Ala Asn Leu Ala Ala Ala Cys Ay Ay Ile 740 745
750 I'le Tyr Phe Thr Leu Tyr Leu Pro Tyr Val Leu Cys Val Ala Tx-p G n 755
760 765 Asp Tyr Val Ay Phe Thr Leu Lys Ile Phe Ala Set lieu Leu Ser Pro

| 770 775 780 Val Ala Phe Sly Phe Ay Cys Qu Tyr Phe Ala Leu Phe Gu Gu Gn
| 785 790 795 800 Ay Ile Ay Val dn Trp Asp Asn Leu Phe G u 5er Pro Val Qu
| G u 805 820 815 WD OOP78972 PCTIUSOCO | 6765 Asp Ay Phe Asn Leu Thr Thr Ser
Ile Ser Met Met Leu Phe Asp Thr 820 825 B30 Phe Leu Tyr Gy Val Met Thr Trp
Tyr Ile Au Ala Val Phe Pro Ay 835 840 845 Gn Tyr Ay Ile Pro Arg Pro Txp
Tyr Phe Pro Cys Thr Lys Ser Tyr 850 855 B60 Trp Phe GXsfehétesG U Ser Asp G u
Lys Ser H s PP&&EYy Ser Asn G n 865 870 8,75 880 Lys Arg Met Ser Qu lle
Cys Mt Au QQu Qu Pro Thr His Leu Lys 885 890 895 Leu Ay Val Ser Ile Gn
Asn Leu Val Lys Val Tyr Arg Asp Gy I\/bter-OO 905

Asn Asp Glu Asp Glu hsp Val Arg Arg 6lu Arg Gln Argc lle Leu Asp

1890 1895 1900

Gly Gly Gly Gln Asn Asp Ile Leu Glu Ile Lys Glu Leu Thr Lys Ile

1505 1910 19135 1920

Tyr Arg Arg Lys Arg Lys Pro Ala Val Asp Arg Ile Cys Val Gly Ile

1925 1930 1935

Pre Pro Gly Glu Cys Phe Gly Leu Leu Gly Val Asn Gly Ala Gly Lys

1540 1945 1950

Ser Ser Thr Phe Lys Met Leu Thr Gly Asp Thr Thr val Thr Arg Gly

1955 1360 19€5

Asp Ala Phe Leu Asn Lys AsD ser lle Leu Ser Asn Ile His Glu Val

1970 1575 1980

His Gln Asn Met Gly Tyr Cys Pro Gln Phe Asp Ala Ile Thr Glu Leu

1985 1950 199% 2000

Leu Thr Gly Arg Glu His Val Glu Phe Phe Ala Leu Leu Arg Gly Vval

2005 2010 2015

Pro Glu Lys Glu val Gly Lys Val Gly Glu Trp Ala Ile Arg Lys Leu

2020 2025 2030



Lys
Thr
Ile
955
970
Met
Leu
Asp
Len
Al a
Al a
Leu

Val Ala Val Asp Gy Leu
Ser Phe Leu Gy H's Asn
Leu Thr Gy Leu Phe Pro
960 Ay Lys Asp Ile Arg
9,75 WD 00/ 78972 PCTI US00116765 Val Cys Pro Gn H s Asn Val Lev Phe

Leu Thr Val u G u 980
Ser Qu Lys His Vval 995
Val Ay Leu Pro Ser Ser
Ser Met Gn Arg
Phe 3?6"”%% Gy Ser Lys
Gy Val Asp Pro Tyr Ser
Lys Tyr Arg Gn Ay Ar

g
Gly Leu val Lys Tyr Gly Glu

2035

Ala Leu Asn Phe Tyr Au dy A@n Ile 915 920
Gy Ala Ay Lys Thr Thr Thr Met Ser 930 935
Pro Thr Ser Ay Thr Ala Tyr Ile Leu 945

Ser Gu Met Ser Thr Ile Arg G n Asn Leu Ay

985 990 His Ile Trp Phe Tyr Ala Arg Leu Lys
1000 1005 Lys Ala Gu Met Qu Gn Mt Al a
1010 1015 1020 Lys Leu Lys Ser Lys Thr Ser
Lys 1025 1030 1035 tOaGwess Ser Val Al a
Val Val Ile Leu 1045 1050 1055 Asp Qu Pro
Arg Alg?dy Ile Trp 1060 1065 1070 G u Leu
Thr Ile Ile Leu Ser ;I'Q{Y 1075 1080 1085

Lys Tyr Ala Gly Asn Tyr Ser Gl

20490 2045

Asn Lys Arg Lys Leu Serx Thyr Ala Met hAla Leu Ile Gly Gly Pro Pro

20590 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 Sexr val Val Lys Glu Gly Arg Ser

2085

2090 2085

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

Glp 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 Fhe Gly

2145 2150

2155 2160

Leu Ala Phe Pro Gly Ser Vval Leu Lys Glu Lys His Ara Asn Met Leu

2165

2170 2175

Gln Tyr Gln Leu Fro Ser Ser Leu Ser Ser Leu Ala Arg Ile Phe Ser

2180

218% 2180



Hs Hs Met Asp Au Ala Asp Val
1100 5er

1110 1115 1120 WD 00/ 78972 PCT/ USQQ 16765 A n Leu Ay Thr Ay Tyr Tyr

Thr
Asn
S5er
Asp
Lys
du
Phe
dy

Leu
Ser
Gn
Thr
Hi s
Leu
Val
Ile

Hs Gy Lys Leu Cys Cys Val

Val

Ser
Ser
Leu
Val

Thr
Au
Ser

Lys Lys
Ser Thr
Ser b5er
Thr 1le
Ser Gu
Boloo¥eth Leu
Leu Phe Hi s
Ser Tyr Ay

Val Qu
Ser Tyr
Ala Ay
Val b5er
Arg Leu
Pro Tyr
AQulle
Il e Ser

Leu Ay Asp Ara lle Ala lle Ile 1090 1095
@y Sex Sex Leu Phe Leu Lys Asn 1105
Leu
1125 1130 1135 5er Ser Leu 5er Ser Cys Arg
Leu 1140 1145 1150 Lys Lys G u Asp Ser Val
Leu Ay 1155 1160 1165 Ser Asp H's G u b5er
Ala Ile Ser 1170 1175 1180 Asn Leu lle Arg
Val Gu Asp Ile 1185 1190 1195 1200 Ay Hi s
Qu Ala Ala Lys Qu &nyusdaess 1210 1215 Al a
Asp Asp Arg Leu 5er Asp Leu 1220 1225 1230
Au Thr Thr Leu Gu Gu Ile Phe 1235 1240

1245 Leu Lys Val Ala Qu du Ser GIyQ_VgI Asp Ala A u Thr 5er Asp dy 1250

1255

Ile Leu Ser Gln Ser Lys Lys Arg Leu His Ile Glu Asp Tyr Ser Val

2155

2200

2205

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 lLeu Thr Ser Phe Leu Gln Asp Glu Lys val

2245

Lys Glu Ser Tyr Val

2260

<210> 3
<211> 1643
<212> DNA

<213> Homo

<400> 3

gaartccttyg
tgtectgagt
rccrgrrgac
agttctggaa

atgccaceote

ctggtagctc
gttgatagaa
tgtagcatgg
tatgatggag

attctggeca

sapiens

cacatgcact tccagggcct gottggetcot
ceactgatgt gagtacctgg
aggggygetty tcagctgaat
ctggaggtgg gaagagaagt

aaactcaggt caaactgtga

2250 2255

tctatgggte €0

gettgagegt ggeoctggaga 120

gtcegTatge aggtggtgdg 180

aggrtigggg cagotcterc 240

300

agagtctaaa tgtgaatctg



1260 Thr

Lev Pro Ala Arg Arg Asn Arg Arg Ala Phe Ay Asp Lys d ss Ser

1265
1270 1275 1280 WO QUI 78972 PG ' 1 USOCQO 16765 cys Leu Arg Pro Phe Thr G u Asp
Asp Ala Ala Asp Pro Asn Asp Ser 1285 1290 1295 Asp Ile Asp Pro Qu Ser Arg
G u Thr Asp Leu Leu Ser Gy Met Asp 1300 1305 1310 Ay Lys Gy Ser Tyr An
Val Lys Ay Trp Lys Leu Thr GAn Gn A n 1315 1320 1325 Phe Val Ala Leu Leu
Trp Lys Arg Leu Leu Ile Ala Arg Arg Ser Arg 1330 1335 1340 Lys dy Phe Phe
Ala An Val Leu Pro Ala Val Phe Val Cys Ile 1345 1350 1355 1360 Al a
Leu Val 5er Leu Ile Val

Leu Qu Leu

Pro Pro Phe Ay Lys Tyr
Gn Pro Trp Met Tyr Asn Gu A n Tyr -hr BhagshakssSer

Pro Ser

1365 13,70 1375
1380 1385

1390 Asn AspVA"W*PBto G u Asp Thr Ay Thr Leu Qu Leu Leu Asn Ala Leu 1395

1400 1405 Thr Lys Asp Pro Gy Phe vy AN S
1410 1415 1420 WO 00! 78972 ™ 9o

cccttcaagg tggoctacasa ggtatctittg

gcactrccag
cocLtcaggge
aggtgacatt
ggcectgeoatt
ceeectacag
acgactgcaa
tttrtcatcac
ttcrgrgttt
atgaagagaa
tgggaatcrc
aaacaaaagce
tttgaaagga
agcrctctee
gcggaaagca
gactagagag
ggcecgagcyg
cocecacoe
ccgtttaagy
cagaggccrdy
tgcgoieggt
gagcgagagt

cggeagggca

<210> 4
<211> 748

<212> DNA

ggeetgeig

agattcatat
tagtttgttg
cctactettg
ccaaaggcaa
ttectergget
agggaggcetg
trgretgttt
gcagtaagat
caayggcagta
agcccattac
aacaaaagac
cceccecaatec
ggatttagag
tctgeggegl
agggaagggg
acccacctce
ggegggeces
gaacggygey
gcagecgaat
gagtgggogec

99g9¢g599ag

<213 Homo sapiens

-C

gcotottota
rtagactctt
qcttgatgaa
ccttttittt
acagataagt
gcacttcaca
atcaatataa
grttctttet
gttccteLeg
ggrcgootat
ccagaggact
aagacaaaat
crcecrcocgg
gaagcasatt
agccccgagce
acgeagaccg
ccoccaactec
ggetccacgt
gggaggaggy
crataaaagg
gggaccogea

cLc

tcaaggtagg
cgggtctgtc
cacagtttga
tgactraaat
tgccceteca
tggaggtcetg
aatgtataca
tgaaattaaa
ttgtettLgt
ggtcctctga
caaaaatcaa
gtcocgoctte
gattggegrc
ctgaggaaac
ccacrggtgc
ccagegettc
cggaccctaa
ctagatgtgt
gctttotgee
agagcacagg
aacragtccc

§agccgagec

agaccttgrg
ctgagtdtre
cctgagtttt
atttagacat
gtgttttggg
gagtggcrac
aactaaatac
agggggrtgg
ggeotocctte
gggacctggg
agrccaggtt
ccotcaccce
ctgagggaga
taacaaadgga
certggctge
ccgogegtot
gacacotget
cgrgggegsc
gagtgactga
crttgaccga
ggcaaaaacc

gaccertetco

Met Gu Gly Asn Pro Ile

gccrecacgt
catgaatctc
ggccagaata
atggtgtgra
tagrtttgce
ataattttac
aagtcctgtg
tceccatattg
ctctcaattt
gagctcagge
tgrggsggga
agcetaggece
ttcagectag
aaaaaaaatt
cgggasacgtg
taggreggeg
gtaccctcca
tgaacgrcgce
actacataaa
tagtaacctc
cegtaattge

tcocecgggerg

360

420

489

£40

60C

660

720

780

840

S0o0

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1643




PCTI USCQ' 16765 Pro Asp Thr
1425 1430 1435 1440 Val

Pro
Trp
Lys
Leu
Asp
Val

Asn
Adn

Thr
Ile
Pro
Leu
Adn
Au
Al a

Lys Lys
Pro Pro
Thr Gy
Ile lle
Phe Arg
Leu Pro

1460 1465 1470 Met Lev Pro Val

Pro Cys Gn Ala dy Gu GQu Gu Trp Thr Thr Al a

Pro dn Thr
Met 1445 1450 1455 A n Asn Pro Ser

Ile Met Asp Leu Phe G n Asn Ay Asn

Pro Ala Cys A n Cys Ser Ser Asp

Cys Pro Pro dy Ala dy Gy

G n 1475 1480 1485 Arg Lys A n Asn Thr Ala Asp Ile Leu @ n

Arg Asn 1490 1495 1500 Ile Ser Asp Tyr

Al a Lys
Tyr Ay
Pro 5er

Ser

Met Lys Lys YP®B%U Lys
Phe Leu Asn Ser Leu Gy

Ar
00/ 78972 PCT/ US0O0/ 16765 0

Leu Val

Lys Thr Tyr

1505 1510 1515 1520 Leu Lys Asn Lys Ile T
Gy Phe 5er f / P!

Adn du Val
Leu Ala Lys

Phe Met

Asp Thr Arg

Gy Trp H's 1585 1590 1595 1600

attccaanaa cattttcoeng

acttaccenc caaatgaagn

cttacactta tgettecgge

aacagatatg nccatgatta
gaattcgegg cocgeagtcga
gacagtagryg gacgrtgcag
ctatgratga agaatcetgt
cttrgcacca tgtgaagtgt
actggatact gractgatac
ccattacagg ggcagrgect
gaatttagrt trrttacctat
ggtttgaact cacacttbrt

aattcatcaa gtaaaaaaaa

<210> 5

<211>

<212>

«213>

2011

DNA

<400> 5

agaatcctgt tcatactggg
accatgtgaa gtgttgrgga
tactgractg atactattca
caggggcaag tgcocttugta
tagttrttta cctataccta

gaactcacat CTLELTLELTL

Homo sapiens

catctgtggt
tcggcacgca
tngttgtgtg
cgccaagtta
cggaceeecg
ttctcacate
tcatacgggg
rgtggagaaa
tattcaatge
ttgtagecra
ac¢ratgrga
ctrtttigte

aaaadaaa

gtggertgaa
gaaargagcce
argcaatgca
gcecatgtet
tgtgaaactc

trrtgetoct

tcatcaagta atcatggcca gcgattattg

1525 1530 1535 Leu dy Val

Asn 1540 1545 15&GuéepiAl a |le Lys A n
1555 1560 1565 Ser Ala Asp Arg

Asp Ser

Ser Asn Thr

Thr dy Leu 25,70 15,75 1580 WO

s

tgccaactcea
attatgtagt
ggaattggac
tctaggtgen
ggaaagattc
ttctctacag
tggergaaag
agagccagaa
aatgcaatic
tgrtettgtat
aactctatta

cecrgtgtatt

agtaaatgga
agaagt:gat
artcaatgca
tgtatggctc
tattatggsa
gtgtattctec

atcaaaatca

Asn Asn Val Lys Val

caatgtettt
agenactctt
ggataccatt
cgatagaata
ctctcattac
gatgagaaag
taaagaggaa
grtgatgtag
aatgcaatga
ggctercaag
tggaacccaa

crcattgggy

ggaactagac
grggoaagaa
argazaacaa
tcaagtgaaa
cccaatggac
artegggttg

aaaggtaatyg

cattricrga
aggececcegg
tcacncagga
ctraagecttg
acaaaaacca
tgaaagaaag
cragactrte
gaagaagtaa
aaacaaaatt
tgaaagactt
tggacatatg

ttgcaacaat

tctocctotge
gtaaactgga
aatrccatta
gacttgaatt
atatgggttt
caacaataat

cacatecctca

&0

120

180

240

300

360

420

4B0

540

600

660

720

&0

120

180

240

300

360

Trp Phe Asn Asn Lys



Ala Ile Ser Ser Phe Leu Asn Val Ile Asn Asn Al a |
e Leu A
1615 Asn Leu G n Lys Ay GQu Asn Pro Ser u Arg Ala 1605 1610

. Hs Tyr Gy Ille T

1625 1630 Asn His Pro Leu Asn Leu Thr Lys G n éln Lgu Ser EJUA%SIPRFalﬁgS
1635 1640 1645 Met Thr Thr Ser Val Asp Val Leu Val Ser Ile Cys Val |le Phe
Ala 1650 1655 1660 Met Ser Phe Val Pro Ala Ser Phe Val Val Phe Leu Ile @ n
G u Arg 1665 1670 1675 1680 Val Ser Lys Ala Lys H's Leu A n Phe Ile Ser &
Val Lys Pro Val 1685 1690 1695 Ile Tyr Trp Leu Ser Asn Phe Val Trp Asp thy
Lys Asn Tyr Val Val 1700 1705 1710 Pro Ala Thr Leu Val Ile Ille Ile Phe lle

Cys Phe A n A n Lys S5er 1715 1720 1725 WO 00/ 78972 RETikisdetk16765 2' ~D Tyr

07 2
Val Ser 5er YRM™Ah Leu Pro Val Leu Ala Leu Lau Let Leu Leu 1730 1735 1740

Tyr Ay Trp 5er Ile Thr Pro Leu MeteTyr Pro Ala Ser Ph
e Val Ph
1755 1760 Lys Ile Pro Ser Thr Ala Tyr Val Val Leu Thr rsn Lou Pho

atgagtgtgc
tcatgercac
acagaacggt
gtggcagtaa
gtratattgt
atatacttac
tgcoctgaagcec
ccatttgtce
aagtgtatta
rgacaaaaat
tgaatcctta
ccactatrttt
aatgtgatgg
ctcttaatct
tgracgracg
ttcagcrLcad
tattygggcag
taagggrcac
tgetgaaaac
tattggatac
agaaaaatat
agrcttattt
taactgtcrt
rcrLtcaata
ggrgraagga

atatraaccca

<210> €

cagagttatt
ttrtgtgaaa
gecatgogtg
catgcaacaa
cctatgetc
atcetggraa
agggcatagg
tgactgtctg
ctterggett
gtttgractt
gaatggcctc
tattttctta
tcaggatctc
cacttcatca
tataagacta
tggrttacaa
cettetrttt
aagtctaaac
acaacttgrg
cecattaaat
asaaacaaca
tccrtagtcag
gagagaaaag
tcattactaa
cttcagattt

ctgctgaaaa

1765 1776 17 ABractaage cargccatge craggagact

agtgeccaagt
gctgecTectge
gctaacatce
aaatgtgoggt
gagccatgeg
gaggcaaaga
attaaagaga
craacatggt
tttgaatta;
tttaatgtta
tttgtagaac
tgtaaghtttyg
atgacattat
atcaaatatt
gagagatatt
atataggtty
ol ot o o ) ) ) o4
aatgaattct
rttarggcat
ctgacagtct
aatacttecea
taaacatttg
aaaaatatga
crtcetecac
caaattaatc

asaaaaaaaz

ggttrcecegy
ttttcagaaa
tcagagtcta
tgetttgatt
grctctaggce
tctacaggyt
atcaacagcce
ttogtgogrte
acactgecatc
tctagaaaat
tttggaarte
cectgtggtat
catatcagtc
atttgagrtt
trttgagtgt
aagtctcagt
tcttgtggtrte
aattgcaaca
tcaacagoga
ttagtacctt
caaatttttic
tatggagcat
taaaaatact
gagaactatt
tcrriccaaa
tttectatatt

a

tgacacatce
gtttgaagca
tcaacattga
cecctctgata
acgggasact
catcecttatg
aaactgotgg
aaacctaggg
tcaagatgrt
gaaaagatyg
taagttecat
agaggagrat
atgactagtg
ctrrcagatec
atgotgrage
acacttcetg
gtaggagecc
atgrazaagc
aaacagctay
caaatzattg
atctettcaa
rrttcagage
gtttcactaa
gttrggggaa
atttgaatat

ttttaaattt

attgctggcea
ccatggtgtyg
atatcagttyg
agctgttctg
tggttececatt
agactcttaa
ggctgcaagce
aagcetgtge
tatctgacac
agttgtattct
cagrgacttce
ggccacrgec
cctagaaage
atttaggata
tgaaagagta
tgccatgrta
actgtaacaa
caagaaagta
cragaaaact
getttgeaga
tcactagtca
tttcraaced
tacttactge
gttcaagtga
taacgcraaa

acagaatatt

540

£00

660

720

780

1020

108G

1140

1200

1260

1320

1380

1340

1500

1560

1620

1E€BO

1740

1800

1860

1820

1980

2011

Senayal Asn Leu Phe



Ile Ay Ile Asn Ay Ser Val Ala Thr Phe Vi
al Leu Gu Leu Phe Thr 1780 17
1790 Asp Asn Lys Leu Asn Asn Ile Asn Asp Ile Leu Lys Ser Val Phe Leu 1782

1800 1605 Ile Phe Pro H's Phe Cys Leu Ay Arg Ay Leu Ile Asp Met Val

Phe

Val
Al a Lys Lau
Asp A u Asp
Ay Ay Gy

1915 1920 Tyr Arg Arg Lys Arg Lys ProyAla Val

1925 1930 1935 Pro Pro Ay Qu Ph
Lys 1940 1945 y Cys Phe Ay Leu Leu Ay Val

Scr

1825 1830 1835 1840 Val

Leu Phe Ala Met 1845 1850 1855 Al a Val
Leu Ile @n Tyr

Ser

Val

Lys

1810 1815 1820 Asn A n Ala Met Ala Asp Ala Leu Qu Arg Phe Gy G u Asn Arg

Pro Leu Ser Trp Asp Leu Val

Gy Arg Asn
Gu dy Vval 1 °

Phe Phe Let.
1060 1865 22,70 Arg Phe Phe Ile Arg Pro Arg Pro Val

Pro Leu 1875 1880 1885 WO 00/78972 21 PCr/USOQ(l 6765 Asn

Ile Thr
ASO

hASP Val Arg Arg Gu Arg Gn Arg |l e PEISEEF“1BI0 1
gDnAsnAsplleLeUGIulleLys Gdu Leu Thr 4 895 1900

211> 3366
<212> DNA

¢213> Homo

<400> 6

agaatcctgt
tgtgaagtgt
gtactgatac
ggcagtgcct
tttracctat
cacacttttt
caagtaatca
ctaagccarg
grgtgecaga
gctcactrtt
aatggtgcca
cagtaacatg
tattgtecta
acttagatcc
gaageraggg
ttgtcecrgac
gtattatttc
aasaatgrtt
tcecttagaat
tatttrratt
tgatggtecag
taatcIcact

cgtacgrata

sapiens

tcatacgggg
tgtggagaaa
tattcaatge
ttgragcota
accrtatgtga
treccctteet
tggccagcyga
ccatgcccag
grtattagtg
gtgaaageryg
rgcgrggota
cascaaaaat
tgettegage
tggraagagg
catgggatta
tgtectgctaa
tggetetttg
gtacttttta
ggcctctrtg
ttertatgta
gatcicatga
tcatcaatca

agactagaga

tggcrgaaag
agagccagaa
aatgcaattc
tgtettgtat
aactctatta
gtteoctgrgt
ttattgatca
gagactggtt
ccaagtittt
ctetgctcag
acatcctget
gtgggtgtcr
catgggtcta
caaagaatca
aagagattgr
catggtacac
aattaatcta
atgtratttg
tagaaccertg
agtrtgcata
cattatattt
aatatttttt

gatatrtaagt

taaagaggaa
gttgatgtgs
aatgcaatga
ggctctcaag
tggaacccaa
attcrcattg
aaatcsaaag
tceecggtgac
cagaaagttt
agtctatcaa
ttgattcect
ctaggcacgg
cagggtcatc
acagccaaac
gegttoaaac
tgcatercaa
gaaaatgaaa
gaattttaag
tggtaragad
tcagtcatga
gagtttertt
gagrgtatge

crcagktacac

ctagacttte
gaagaagtaa
aaacaaaatt
tgaaacactt
tggacatatg
gggrtgcaac
gtaatgcaca
acatccattg
gaagcaccat
cattgaatat
ctyataaget
gaaacttggt
cttatgagac
tgctgggget
ctagaogaagc
gatgrrtatc
agatggagtt
tretatcagt
gagtatggec
ctagtgcecta
cagatrcattt
tgtagctgas

ttcetgtgee

ctttgeacca
actggatact
ccattacagg
gaatttagtt
ggtttgaact
aataartcat
tcctcattca
ctggeaatga
ggtgtgtcat
cagttgacag
gtretggtgg
tccattgtta
tcttaaatat
gcaagctget
ctgtgeoeoeat
tgacacaagt
gtatttrgac
gacttctgaa
actgccecac
gaaagcaatg
aggatactct
agagtatgta

atgtratrca

Lys Ile

Asp Arg Ile Cys Val

€0

120

180

240

300

360

420

480

540

600

660

720

780

B840

500

960

1020

1080

1140

1200

1260

1320

1380

1905 1910
Ay lle
Asn Ay Ala Gy



1950 Ser
1960 19,55 Asp Ala Phe Leu Asn Lys ken Ser
1970 1975 1980 His G n Asn Met Ay Tyr Cys Pro A n Phe Asp Ala Ile Thr Gu

Leu
Leu Arg Gy Val

Val

Val

Ser Thr

Ile Leu Set Asn

1990 1995 2000 1965 Leu Thr Ay Arg Gu His Val
2005 2010 2015 Pro D u Lys @u Val
Ala Ile Arg Lys Leu 2020 2025 2030 WO Od 78972 2Z PGI[ USOOdI

Phe Lys Met Leu Thr Ay Asp Thr Thr Val

Thr Arg Ay 1955
Ile Hs u Val

d u Phe Phe Al a Leu
Ay Lys Val

Gy GQu Trp
6765 Ay Leu

Lys Tyr Ay GQu Lys Tyr Ala Gy Asn Tyr Sex Ay @d
y 2035 2040 2045 Asn
Lys Arg Lys LeunSer Thr Ala Met Ala Leu Ile Ay Gy RrAsfth€s2050 2055 2060
Phe Y8 "®eH G u Pro Thr Thr Ay Met Asp Pro Lys Ala Arg 2065 2070

2075 2080 Arg Phe Leu Trp Asn Cys Al a Let®sex val Vval Lys Qu @y Arg Ser
Hs Sex Mt Au Qu Cys Au Ala Leu Cys

2085 2090 2095 Val

Thr

gggcagecet
tcacaagttt
aaaarcacaac
gataccccat
aatataaaaa
tatttrecta
grcttgagag
caatatcatt
aagacttcag
eccactgerg
atataagtaa
tatcttcaaa
aaagttatag
atgagcaact
gcactgrgaa
tgaagctaga
agraattttt
tactcaatca
aattcrcaaa
crtattaaca
atgcccagca
ctgtactgaa
agtaatcatt
aaatattitc
attrggaccc
tctttcaaaa
atcccttott

attccaagca

Val

TrrLeteLet
azacaatgaa
ttgrgritat
taaatctgac
caacaaatac
gtcagtaaac
aaaagaaaiaa
actaacttct
atctcaaatt
aaaaagaaaa
tgaaggcata
aatacagaat
rrrcctrcatlt
cectracttcg
ctattrtgaa
aacaatcrat
tacattttcc
agcaaaattt
atacgtgrte
actgtgaata
caattcattyg
agcaaatget
gactaaagcc
caaagagcca
tcggrattat
tggtgeatec

ataccctaag

ctrracgcty

Leu Thr
2100 Zloac%la:@gt ttacaaatat

Ser
aggtitgtctt

ttttaattgc
ttcttcaaca
ggcatttagt
agtctcaaac
ttccatatqg
atttgtaaaa
tatgagagaa
teccacrttet
aatctttcta
aaatgattgt
tttccaataa
ttatagaata
ttactaaaat
gttcectotga
gaaaacacga
agttatacat
tgtgtaaacc
ctgtatatee
@aaaatttct
tgagaaatac
ttaaaaaaca
ttgtgactat
atttgetgtg
tgtgtcatgt
ctactagaat
cecttaaaan
atgaagcrgt

tctgtaatgg

grggttygtag
aacaatgcaa
gogaaaacag
accttcaaat
ttttcatgte
agcattttte
atactgrttc
ctattgtttg
ccaaaatttg
tattttttaa
tttagaagtt
ctagtgatat
atttctcocecrc
cgtattctaa
tttcaaggce
cattttaata
cticattfaat
taattgrgat
cctgtggaat
gcttttgeat
agaagaaaat
accaaacetc
taaatgttgc
ttttetcott
aatactgaac
aatgtaatac
grrctattte
ttttgtgetc

gatctatttt

gagcccactyg
aagccaagaa
ctagettgaa
aattggrttt
ttcaatcact
agagtrtter
actaatactt
gggaagttca
aatattaacyg
atttacagaa
aaagtcaata
ggcategttg
atttaatatt
trcttcatta
atattttaaa
cagattgaaa
actgtgrtac
agaaattttt
gracctatgt
cttrgcgaca
aataagccct
acactactgt
acatcattca
gtggntgnat
coctrrtgatat
tgnagaaata
cataaggartt
tLcgttcate

tgcactyggaa

taacaatatt
agtatraaggyg
aacttgctga
gcagatatty
agtcaagaaa
aacccagtct
actgttaact
agrgaccrte
ctaaaggrgt
tattatataa
ttgattttaa
caatttacag
tttcaaaakc
tagtaaatct
azatcaaaag
ggacctcttc
ctitraaaat
accaactcta
gagtttcaga
cctcagaaaa
ctatacataa
atttcactat
tccactgrat
aratcaggta
tgagacatta
trgctctaat
tagertgett
attggcectc

ratctgagaa

1440

1500

1560

1€20

1680

1740

1800

1860

1220

1980

20490

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2680

2540

000

3060

3120




Arg Net Ala Ile Mt Val

Met Lev
Il e Phe
Ser Lys
Thr Leu
Asp Asp
2240 Val

sapi ens

2165 2170 2175 @ n Tyr G n Leu Pro Ser Ser

Ser

Lys Arg Leu His Ile Au Asp Tyr Ser Va
Asp On Val

Hi s

Val
2250 Lys G u Ser Tyr Va

2180 2185 2190 WO 00/ 78972 23 PCTI US00116765

LR

ttgcaaaact
gaaaaaagaa
tcrargrtgt
aaaaaaaaaa

aaaaaa

<210> 7

Phe Val

Asp Leu

Al a Val

agacaaaagt
aaaaaatttt
aatataatga

adaaaaaadaa

<211> 10474

<212> DNA

<213> Homo

<400> 7

tctagaactyg
cttctotceo
crcagggoge
ctigtcaagg
ccacgggogt
tgggegrget
gaacctcact
atttatcttc
atgccatttt
tatctgtaat
tgttogaaac
tttatacagc
gcagatcaag
cttetctgag
gagggctgat

tetgtgcaat

sapiens

ggtaccagct
gggetgegac
rrtgecrectt
ggtaggagaa
ccetgotgtg
ggctgaggga
ttcagaagaa
crgatectga
ccaaataaag
gccaacaace
tttaacaaat
cagaaagaca
aaatccaget
ttcctatatc
gtcatretec

ggatcaaaat

Ser

Leu Thr
2260 <210> 3

ttcacaacag
gtatgtcaat
grcacaaaat

&aaaaalaaa

gctagcaagce
agggeaggge
grtttttocee
agagacgcaa
agctctggec
acatggcteg
gacaaacatyg
tcrtotgtteg
ccatgecctc
cctgttrecg
ccattgtogce
ccagcatgaa
caaarttgaa
acaagercte
acaaggtatt

cagaagagat

Ser

atttcraagt
aactttatat
aaagectgrga

aaaaaaaaaa

ttecggoacga
ggggagcerce
cggttetgrt
acacaaaagt
gecrgecttoe
ttggooctcag
tcagergtta
gctgagetac
tgcaggaaca
ttaccegact
tcgoeotgttc
ggacatgege
gcttcaagat
tctcoccaaayg
tttgcaagge

gattcaactt

taaatcattt
gaagtattaa
cagttcotgtt

aaaaaaaaaa

gocegecagage
gcgeaccaac
ttcteccett
ggaaaacagt
agggctcecy
ctgaggrtgce
ctggaagtygy
ccacectatg
crecortggg
cctggggagng
tcagatgcte
aaagttctga
trccrogtgg
tctactgtgg
taceagttac

ggtgaccaag

Lev Ser

Asn Ay Arg Phe Arg Cys Leu Ay 5er Val
2125 A n H's Lev Lys Asn Arg Phe Ay Asp Gay Tyr Thr

2135 2140 Ile Ala Ay Ser Asn Pro Asp Leu Lys Pro Val
2145 2150 2155 2160 Lev Ala Phe Pro Ay Ser Val

::1e Val

Ser

2115 2120
Arg 2130
G n Asp Phe Phe Ay
Leu Lys Qu Lys H's Arg Asn
Leu Ala Arg
Il e Leu Ser
2195 2200 2205 Ser
Asn Phe Ala Lys Asp @ n 2210 2215 2220 Ser Asp
Leu Hi s Lys Asn d n dtuseo@5 2230 2235
Phe Leu G n Asp Qu Lys Va
c211> 1643

dn
Adn Thr

2245

<212> DNA QM Hono

tcattaaaag
aatgcatatt
aaaaadaaaaa

adaaaaaaaa

cgagccgacc
agagccggte
ctccggaagg
taatgaccag
agccacacgr
tgcrgtggaa
ccrggectet
aacaacatga
trcaggggat
cteccggagt
ggaggcettct
gaacattaca
acaatgaaac
acaagatgcth
atttgacaag

aagtrtctga

2180

3240

3300

3360

3366

60

120

180

240

300

360

420

480

540

600

6130

720

780

840

S00

860



R I I I T I R R R R R I R R R R R R E E"ELEE—

2255 <400>
tctatgggtc
ggcct ggaga
aggt ggt ggg
cagctctctc
tgtgaatctg
t caaggt agg

cgggtctgtc
cacagtttga

t gact t aaat
tgcccctcca
t ggaggt ct g
aat gt at aca
tgaatttaaa
ttogtttttct
gttcctctga
caaaaat caa
gtccgecttc
gattggcgtc
ct gaggaaac
ccact ggt gc
ccagcgcttc
cggaccct aa
ct agat gt gt
gctttctget
agagcacagg
aact agt ccc
gagccgagcc

3 gaattccttg ctggtggctc cacatgcact tccagggcct gcttggctct

60 tgtcctgagt gttgatagaa ccactgatgt gagtacctgg gcttgagcgt
120 tcctgttgac tgtagcatgg agggggcttg tcagctgaat gtctgtatgc
180 agttctggaa tatgatggag ctggaggtgg gaagagaagt aggcttgggg
240 atgccacctc attctggcca aaact eaggt caaact gt ga agagtct aaa

300 WD 00/ 78972 PCT7US00116765 ccctttaagg tggctacaaa ggtatctttg

agaccttgtg gcctccacgt 360 gcacttccag ggcctgcttg gecctcecttcta
ctgagtcttc tatgaatctc 420 ccttcagggc agattcatat ttagactctt
cahaRghitt ggccagaata 480 aggtgacatt tagfttyPt'§*yctt gat gaa
atttagacat atggtgtgta 540 ggceigeatt cctactcttg cetttttttt
gtgttttggg tagttttgct 600 ccccCtacag ccaaaggcaa acagat aagt
gagtggctac ataattttac 660  : t a.t Letaehggabegcact t caca
aad?%gﬁFﬁbuﬁgafg%t%tgt?%og ?%%%fﬁ%%gc agggaggctg at caat at aa
agogeggedcgyedoceat atdsepcFB P et gt GET ot CHPEF Gt gtttcttttt
ggcgtocttc clalGaatlibe840...at GaAGABARGGagEargat gt t cct ct cg
gggacct ggg gagct caggc 900 tgggaatctcCg%%g%gggtguggtcgcctat
agt ceagytl *TH6H 8 oA %0B0°FaRcadaa|ye agcccat tac ccagaggact
CCCL.CAGGEL - APELLaGgecabit2 otk ichg aaaygas Facate®PAE® aagacaaaat
ctgagggaga ttcagcctag 1080 agctctcelcl  cenesaatge, ctcecectcecgg
taa&ﬁﬁﬁ@@%°§%§5§35§F¥“1T189“g%b%g%g%gi ggat%}aga gaagcaaat t
cCt tgaRtgE 0gggaacybgat20tGaaagerct agﬁgﬁﬁttcétcgifgifcij‘g" agccccgagce
ccgcgeat ot tagdesadcy. ob0 - LOce co9ges 3999829000 acgcagaccy
gacacctgct gtaccctcca 1320 cccccacccc acccacctge ccccaactcc

cgt eggTgye tYHEGt CHREPEIBOTIEEYT T EAGH “ggtgggccce ggct ccacgt

ggatggcrta
tgtccagrce
ggcaatccgg
agcaacagaa
ggctggtatt
gtacaagatc
ctgggaccct
cgcetacttg
gaaaactggt
gcgggryacy
tgtgatcatc
catgggectg
tcttgtgagc
tgatceccage
cttectgatt
ctactrcacg

cacactcaag

ctttgaccga tattaacctc 15
ggcaTAHe BThaat
gacgedt e boeceygguberadB?0reygtadegta Hoiciol

00
19c 1560

gattggacag cccaagacat cgtggegttt ttggecaage

agtaatggtt
accatatctc
gtctgactca
gtgttcactg
cgaatggaca
ggtrcctegag
cgggatgtgg
grectatatgce
agccggtcaa
aagggecateg
gacaacagca
gcrggectge
gtggrgtttg
agcacactct
ctgraceLge

atcrtegeta

ctgtgtacac
gcttcatgga
tcaacaagtc
gaattactcc
ttgacaatgt
ctgacccett
tggagcagac
aacagatgcc
cgcecetott
tgtatgagaa
tactctggtt
tagtggtcat
rcrrockgLe
tcrccagage

ccracgteet

gccrgectgrc tecrgtgget

ctggagagaa
gtgtgtcaac
catggagcty
aggcagcatt
ggagaggaca
tgaggacatg
aatcatcagg
ctatecctgt
catgacgctyg
ggaggeacdgg
tagctggrtce
cctgaagtta
cgtgttrget
caacctggca

gtgtgtggea

gctticaacg
ctgaacaage
ctggatgaga
gagcrgecce
aataaaatca
cggrtacgtet
gractgacgg
tacgrtgatg
gocctggattt
ctgaaagaga
attagtagce
ggaaacctgce
atggtgacaa
gcagcotgtg
tggcaggact

ttTgggtttg

acccagagga
agactaacca
tagaacccat
ggaagtistg
atcatgtcaa
aggatgggta
gggggggett
gcaccgagaa
acatcttTCt
1
actcagtggc
ccatgceggat
reattoctet
tgcectacag
tccrgeagtg
ggegcatcat
acgtgggett

gctgtgagta

gagigactie R2Gkacat aamadddtaobagaggoegtregascggsyty°® gggagggggg

a;cg&ggzé%géﬂcag&éﬂ%gﬁiﬂzo ct at aaaagg
gagcgagagt gagtggggcc gggacccgca
a

g 8tc

1740

1800

1860

1520

1980

2040

2100

2160

23220

2280

2340

2400

2460

2520

2580

2640

2700



c210> 4
PCT! USOO 16765
cattttctga 60

<211n 748

acttacccnc caaat gaagn tcggcacgca attatgtagt agcnactctt

aggcccccgg 120 cttacactta tgcttccgge tngttgtgtg ggaattggac ggataccatt
tcacncagga 180 aacagatatg neCatgatta cgCCaagtta tttaggtgcn cgatagaata
ctcaagcttg 240 gaattcgcgg ccgcagtcga cggacccccg ggaaagattc ctctcattac
at caaaacca 300 gacagtagtg gacgttgcag ttctcacatc ttctctacag gat gagaaag
t gaaagaaag 360 ctatgtatga agaatcctgt tcatacgggg

t ggct gaaag t aaagaggaa
agaposaygagsgt t gat gt gg
aat gcaattc aatgcaatga

ctagactttc
gaagaagt aa
aaacaaaatt

42 tgcacca tgtgaagtgt tgtggagaaa
4§g °°”§J8% ggatact gtactgatac tattcaatgc
540

ccattacagg ggcagtgcct ttygtagccta tgtcttgtat ggctctcaag
t gaaagactt 600 gaatttagtt ttttacctat acctatgtga aactctatta tggaacccaa
tggacatatg 660 ggtttgaact cacacttttt tiittiialt CcolaLatabisCtcattgggg
ttgcaacaat 7204 V&égﬁigmﬁiéﬁaaaﬁgamgagégé%a 748 <%10> 5 <211> 2011
<212> DNA <213sxolde® ssaiétens sxcdfeese 5 ragratcct ey etc BEEtYn§°i4t ggct t gaa
agt aaat gga ggaactagac tticegt L4:95: 89 o250l gRsg GsbPt-ggassgaaaagagcec
agaagttgat gtgggaagaa gtaaacigga 120 tactgtactg atactattca atccaaatca
attcaat gca at comeatadaSAtTEc aAPFE I8T > CHIYoHEREG T FER T2 get cat gt ct

c212> DNA c213> Hono sapiens 1643 WO 00178972 <400> 4
CLS attccaanaa cattttccng catctgtggt tgccaactca caatgtcttt

tgtatggctc tcagglOaat.aachtganbiaoddecssaste

ccacttgaag

ctgggcgtgt

ggrggctgtc gatggcctgyg

ccacaatgga
ctcgggoace
gaaccrggeg
catctggtte
gcagatrggece
gtcaggtgga
tgtcattetg
gcrgotgeeg
agcggacgtc
cteetocoety
agatgtggaa
aaaggaggac
tgacacgctyg
agccecgactg
Laaggagggs
catttcragt
agagagtggg
ggccttcggy
aaatgattct
caaaaggtcc

gtggaagaga

gcggggaaga
gcctacatec
grcrgtceec
tatgceoger
ctggatgttg
atgcagagaa
gatgaaccca
aaataccgac
crgggggaca
tttctgaaga
tccteccrca
agrgtttcte
accatcgatyg
gtggaagaca
geerttgrgg
tatggcatce
grggatgerg
gacaagcaga
gacatagacc
taccaggtga

crgctaatty

ccattcagaa
cactgaattt
cgaccaccat
tgggaaaaga
agcataacgt
tgaaaggget
gtttgccate
agcratetgt
cagctggtgt
aaggcegcac
ggattgecat
accagcetgygyg
gtteccotgeag
agagcagttc
tcrctgctat
tagggcatga
aactctttca
cagagacgac
agacctcaga
gergretteg
cagaatccag
aaggctiggaa

ccagacagag

cctagtaaaa
ttatgagggr
gtcaatcctg
cattegcrct
gctgtrtgac
ctcrgagaag
aagcaagekg
ggeccttggeco
ggaccecttac
cattattctc
catctcecat
aacaggctac
aaacagtagt
tgatgetgoyc
ctccaacctc
gctgacctat
tgagattgat
cctggaagaa
tggtacctty
ceccgricact
agagacagac
acttacacag

tcggaaagga

tgeategagg
gtctaccgag
cagatcacct
accgggttat
gagatgagca
atgctgactg
cacgrgaage
&aaagcaaaa
trrgtcgggyg
tcecgecaggg
tcracacace
gggaagergt
tacctgacct
agcactgrgt
ctgggcagey
atcaggaagc
gtgetgeeat
gaceggetct
atattectca
cragcaagac
gaagatgatg
ttgeLcagtg
caaéagtttg

trtrLrgeto

aggaacccac
atgggatgaa
cettectgag
tccoeeecgac
ccatccggea
tcgaagaaca
cggagatgaga
caagcéagct
gatctaaggt
gaatatggga
acatggatga
gcrgtgtosg
tggtcaagaa
catacctgaa
accatgagag
atgtgtcrga
atgaagetge
cagacctggyg
aggtggcega
gaaacaggcy
ctgergatcc
ggatggatgg
tggeceCcTttt

agattgrecet

3000

3060

3lz2o

3180

3240

3300

1360

3420

3480

3540

3600

3660

3720

3780

3840

3200

1860

4020

4080

43140

4200

4260

4320

4380




tagtttttta cctataccta tgtgaaactc tattatggaa cccaatggac atatgggttt 300
gaactcacac tttttttttt ttttgttcct gtgtattctc attggggttg caacaataat 360

tcat caagta atcatggcca gcgattattg atcaaaatca aaaggtaatg caratcctca 420 WO

00/ 78472 PCTf USOCO 16765 ttcactaagc catgccatgc ccaggagact ggtttcccgg

t gacaCat cc
gtttgaagca
t caacattga
ccctctgata
acgggaaact
catccttatg
aaact gct gg
aaacct aggg
t caagatgtt
gaaaagat gg
taagttct at
agaggagt at
atgactagtg
ctttcagatc
at gct gt agc
acacttcctg
gt aggagccc
at gcaaaagc
aaacacct ag
caaataattg
atctcttcaa
ttttcagagt
gtttcactaa
gtttggggaa
at t t gaat at
ttttgaattt

attgctggca 460 atgagtgtgc cagagttatt
ccatggtgtg 540 tcatgctcac ttttgtgaaa
atatcagttg 600 acagaatggt gccatgcgtg
agctgttctg 660 gtggcagtaa catgcaacaa
tedseatt 720 gttatattgt cctatgcttc
agactcttaa 780 atatacttac atcctggtaa
ggctgcaagc 840 tgctgaagee agggcat ggg

aagcct 900 ccatttgtcc t%actgt
t afE? &‘éc“@%‘ﬁ"gé%lé"tg@icétt t & I et
aglt gtabdet cc3f28 tagaﬁagaaaaatcaagbatat ghacdcte tiutaskgkica
cagtgacttc 1080 tgaafcctta t . L4
GOCERRTGE e TTAD™ Eoaer ol (1 LAt LT Te ol aeatiry
cCteagamagcat 20099 as gt gatgy Peugatcc1ee” 2R eraext v &
at tLagaala. 1260 . clLllaatelc.Cast fcatca agtae@aga: atdo
t gaaagagta 1320 tgtacgtacg tata%gacta aga %tq;%
t gCERRGE T 2 EBEE " CIECHGTE CAT 1 8%t ¥ HeaY a”taagt g’g
actgicaaganccstddb-ag badcigag Gag - cettt écbiatdgba pdchiabdat twﬂto
caagaaagta_ 1500 taa tcac. tcl t t.edo
ct agcaﬁatgct “TEEH ¢ cfggg%gaa% g%%a%%?agt&gg jt’?gtq %%?gggcat
gctistgeagask62eraa tgattteeg@eatoatgaffetea@ttg%fé%?ﬁt (oo (oF (o] oA
t caglaotta 1680 . 3aRARAA Al.cARRAAGAREGA; ant acidth GeB
tttctaaccc 1740 agtcttattt ttcta Eggg Egg&gggggg
t acPERLER “FHo™=" * @%?6‘[‘ g gccfggcca@gagjaaaag azaaat at ga
gt t'casgi=ga cbBGes=t (reirbicemadcast wed tret & Ctperecar

tagggctaaa, b,
acagaat gt t

R g% o 401 0f . 2Rag e Clt Lagall L. Garallrate

at at aaccea ctgctgaaaa aaaaaaaaaa_a

tctcocgggoe aacctgcaas agggagagaa ccctagecat tatggaatta ctgetttcaa 5220

tcatccoctg
ggatgteett
cgtattcctg
gaagcctgte
Lgecacactyg
castctgecyt
gtacccagec
gaacctcttc
caataagityg
ttgccrggga
asggtttggg
crtegeocatg
attcrrcatc
agatgtygagg

aatcaaggag

aatctcacca
grgtccatct
atccaggage
atcrtactggc
grcattatca
gtgctagece
cecctttgrot
attggcatta
aataatatca
cgagggctca
gagaatcgct
gccgtggaag
aggQcccagac
cgggaaagac

ttgacgaaga

agcagcagct
gtgtcatctt
gggtcageaa
tctctaattt
tctteatetg
ttctacttet
tcaagatccec
atggcagcgt
atgatatcct
tcgacatagr
ttgtgtracc
gggtggtgtt
crgtaaatgc
agagaattct

tatatagaag

ctcagaggtg
tgcastgtec
agcaaaacac
tgtcrgggat
cttccagcag
gctgtatggg
cagcacagce
gaccacctrt
gaagtcecgtg
gaaaaaccag
attatcrtgg
ctrcoccteoaktt
aaagctatct
tgatggrgga

gaagcogaag

gctctgatga
ttogtoccag
crgcagttca
atgtgraatt
aagtcrtatg
tggtcaatca
ratgtggtge
gtgctggage
ttcttgatect
gcaatggetyg
gacttggtag
actgttctga
ccrctgaatg
ggecegaatg

cctgotgttg

ccacatcagt

ccagctttgt

tcagtggagt

acgttgrecce

tgtcctccac

cacctctcat

tcaccagcgt

tgttcaccga

teoccacattt

atgccctgga

gacgaaacct

tccagtacag

atgaagatga

acatrcttaga

acaggatttg

5280

5340

5400

5460

5520

S580

5640

5700

5760

5820

SEBO

5940

6000

6060

6120

agt gccaagt ttttcagaaa
gctgctctgc tcagagtcta
gctaacatcc tcctttggtt
aaat gt gggt gt ct ct aggc
gagecAsygeot ct acagggt
gaggcaaaga atcaacagcc
attaaagaga ttgtgcgttc
ctg ctaacatggf, acactgcatc
fttigaat taa tct agaaaat

tttggaattt
cct gt ggt at
cat at cagtc
atttgagttt
ttttgagtgt
aagt ct cagt
g tcttgtggtt
aatt gcaaca
t caacaggga
ttagtacctt
caaatttttc
t at ggagcat
t aaaaat act
gagaact at t
tttttc aaa
tttctatatt




2011 <210> 6 WD 00! 78472 c211> 3366
SO0l 16765 c400> 6 agaatcctgt tcatacgggg tggctgaaag taaagaggaa ctagactttc

ctttgcacca 60

act ggat act
ccattacagg
gaatttagtt
ggt tt gaact
aat aat t cat
tcctcattca
cttgcaat ga
ggt gt gt cat
cagttgacag
gttcttgtgg
tccattgtta
tcttaaat at
gcaagct gct
ct gt gCccat
t gacacaagt
gtattttgac
gacttctgaa
act gccccac
gaaagcaat g
aggat act ct
agagtatgta
atgttattca

<212> DNA . 213> Hono sapi ens PCT/ U

t gt gaagt gt t gt ggagaaa agagcCagaa gttgatgtgg gaagaagt aa

120 gtactgatac tattcaatgc aatgcaatgc aat gcaatga aaacaaaatt
100 ggcagtgcct ttgtagccta tgtcttgtat ggctctcaag tgaaagactt
240 ttttacctat acetatgtga aaetctatta tggaacccaa tggacatatg
300 cacacttttt tttttttttt gttcctgtgt attctcattg gggttgcaac
360 caagtaatca tggccagcga ttattgatca aaag J,:gt aat gcaca
42 0/ 87aagccat g ccat gcccag gagactggtt tcccggtgac acatccattg
480 gtgtgccaga gttattagtg ccaagttttt cagaaagttt gaagcaccat
540 gctcactttt gtgaaagctg tctgctcag agtctatcaa cattgaatat

600 aatggtgcca tgcgtggcet catcctgct ttgattccct ctgataagct
666scagagt aacatYr€ aacaa@aatgtyggotgtcsT ruggerncdgétgaaact t ggt
720 lRtLaleGla.g 0644,00006..6aL000ACHA.£ 20061 GBLE,C1 T al gagac
780 acttagat cc tggfaagagg caaagaatca acagccaaac tgctggggct
840222 grasRjcTat 2T ATy A 4Gy AT T GICh A GETEHALE °ct agggaagc
90Q; L -CLL QaKal 95Cl06kaRgLR-gOLAGAE: t gEritieaasogat gttt atc
960 gtattatttc tggctttttg aataaatcta gaaaat gqgm@gatggagtt
1039 B eSS G JIALFT Tt TR arqt (HTlg gaaititaag ttctatcagt
1086kcadcedit t-agaapke ggeal-olt tag-rt agaamersbyge Pergtatagatf gagt at ggcc
1140  tattftitit tietiatola agit tacata, eagkeatga ctagtgecta
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gatggraatc atggtcaatg gaaggttcag

taggtitaga
gcectgtecag
gaacatgcta
ceteteccag
tgaccaagta
crcattacac
tgagaaagtg
aagaggaact
tgatgtggga
tgcaatgaaa
ctctcaagty
gaacccaatg
tectcattggg
atcaaaaggt
cocggtgacac
gaaagtttga
ceratcaaca

gartecectet

gatggttata
gattteettg
caateaccage
agcaaaaagce
ttrtgtgaact
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a@dagaaagct
agactttect
agaagtaaac
acaaaattcec
aaagacttga
gacatatggg
gtigcaacaa
aatgcacatc
ATCCattgot
agcaccatgg

ttgaatatca

gataagctgt

caatagtigt
gacttgcatt
ttcecatctoo
gactccacat
ttgccaagga
cagtagtgga
atgtatgaag
ttgeaccatg
tggatactgt
attacagggg
atttagtttt
ctttgaacLca
taattcatca
ctcattcact
ggcaatgagt
tgtgtcatge
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tctegtggea

gtgccttggeo
acgaatagca
tcctggaagt
atratcttcee
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ccaaagtgat
cgttgcagtt
aatecctgttce
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cagtgeccttt
ttacctatac
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agtaatcatg
aagccatgec
gtgcecagagt
tcactttrgt
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gtaacatgca
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ctggccagga
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ctcacatctt
atacggggty
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ttcaatgcaa
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cratgtgaaa
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gccagegatt
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gaaagerget
cgtégctaac
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cggacctgaa
agaaacaccqg
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taaaagacct
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gctgaaagta
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tcttgtatgg
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aagtttttca
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2% gct cact ggt ttacaaaaat aggttgtctt atggttgtag gagcccactg taacaatatt 1440

gggcagectt tttttttttt ttttaattge

tcacaagttt
aaaacacaac
gat accccat
aat at aaaaa
tatttttcta
gt ct t gagag
caat at catt
aagacttcag
cccactgctg
at at aagt aa
tatcttcaaa
aaagtt at gg
at gagcaact
gcact gt gaa
t gaagct aga
agtaattttt
t aat caat ca
aattctcaaa
cttattaaca
at gcccagea
ct gt act goa
agt aat catt
aaatattttc
atttggaccc
tctttcaaaa
atcccttctt
att ccaagca
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aaacaat gaa
ttgtgtttat
t aaat ct gac
caacaaat ac
gt cagt aaac
aaaaaaaaaa
act aacttct
at BT t

daaaagaaaa

ttcttcaaaa
ggcattt agt
agt ct caaat
ttccat at gg
atttgcaaaa
t at gagagaa
tccacttttt
aatctttcta
aaat gat t gt

aacaatgcaa
gggaaaacag
acctt caaat
ttttcttctc
agcatttttc
atactgtttc
ctattgtttg
ccaaaattt g
tattttttaa
tttagaaggt

aagccaagaa
ctagcttgaa
aattggettt
tt caat cact
agagttttct
act aat actt
gggaagttca

agt at aaggg
aacttgctga
gcagatattg
agt caagaaa
aacccagt ct
act gtt aact
agt gaccttt

aat at t aapggrhAaegat gt

atttacagaa
aaagt caat a

tattatataa
ttgattttaa

t gaaggcata tttccaataa ctagtgatat fggcatcgttg caatttacag
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tacattttcc tgtgtaaacc taattgiggt agaaattttt accaactcta
agCcaALAaET “TEYtaf arrt*obTt Ytytfaa o gtatee atygt-adtt® caga

at a&gwlggalahé; agaadt tGtagol labdhgead aGtdtgegaca aat@agaaaa

act aaggct g%?%i&gaagﬁﬁ ag&atC&g&gagccct“ctatacataa
caa a?i P EaFAaacE ACcHasc Pt “aCact astgi- aft T cat t at

agaaaatg@tg&¢g¢ganbatmtaaatg@¢gccaeen@avp@atutca@tgtat
gacig@%@&QQ agtglctggtaggcgatgégt thécta%g.l trgt:ggﬁra gmstt@graaﬂt}?oaggt a

caaagagcca tgtgtcatgt aatactgaae cctttgatat tgagacatta
t t gYTEHTIAL SHCUCAFAEE At YrHATT AT *totTagadata i géi’ct aat
t gofgeRtCE teﬁﬁ;ta;aaaaa&tg&gt cltatiatg G adaagGalbagtagmid get t
atacect aag ttrfgtgcte tttgttcalc artggtcctc

ct t FCGeT g Cf“@% E‘aa?tt gétcﬁ%ftf:t at Tt *t'gcact ggaa tatct gagaa

gcagcotttt tttrtttttt ttaattdcaa 8580

caatgcaaaa gccaagaaag tataagggtc acaagtttaa acaatgaatt cttcaacagg 8640

gaaaacagct agctlgaaaa cttgetgaaa aacacaactt gtgtttatgg catttagtac 8700

cttcaaataa ttggctttge agatattgga tacceccatta aatctgacag tctcaaattt B760

ctcatctett caatcactag tcaagaaaaa tataaaaaca acaaatactt ccatatggag 8820

catttttcag agtttrctaa cccagtcotta tttttotagt cagraaacat ttgtaaaaat BEBO
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tagaagttaa agtraatatt gattttaaat ataagtaatg aaggcatatt tccaataact 5180

agtgatatgg catcgttgea attracagta tottcaasaaa tacagaattt atagaataat 9240

ttctectcat ttaatatttt tcasaatcas agttatggtt tCCLcatttt actaaaatcg 9300

tattctaatt cttcattata gtaaatctat gagcasctee tracttcggt toctergatt 9360

tcaaggccat attttaaaad atcaaaaggc actgtgaact attttgaaga aaacacgaca 9420

tettzetaca accrotootg caatctatag ttatacatct 5480
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tt gcaaaact
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tctatgttgt
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cttctctccc
ct cagggcgc
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ccacgggcgt
t gggcgt gct
gaacct cact
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acatagcttg
gacaaacat g
tctat
dcatgcec

atttctaagt taaatcattt tcattaaaag
aactttatat gaagtattaa aaggcatatt
aaagctgtga cagttctgtt
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cggttctgtt ttctccectt ctccggaagg
acacaaaagt ggaaaacage€T¥sgdt'§accag
gctgccttcc agggctcccg agccacacgc
ttggcctcag ctgaggttgce tgctgtggaa
t cagakgtta ctggaagtgg cctggectct

gtt chctg&t gagetac ceacectal.g..eacascat ga
C

gcaggaaca cttccttggg ttcaggggat

gC CiaadyalecC s edcgish tsevgedetaccrgact sertgeRjgatfgcci‘ct®ehgagt

ttt aacaaat
Lt Lo

catct

Lgatigtggc. Legactathe LeagalOslLgaaggct t ct
cagaadagaca cCagcat 9aa ggacatgcgc aagtttct

aaatreTatfet TTaMACT tgATFet PCHIGRIE FTETE

a_gaagal taca
acdac 9780
§*‘ataat gaaac

ttcolalall .acaacetclLcdiel 6aeaaag cbat gttt rggracazmgat get

gtcattctcc

ggatCaaeat *CAYEA

acaaggtatt ttt
Jerase At

dlacgagttac att tgacaag

gaagge
fCaactt ggtgaccaag aagtttctga
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cgagcaagga

0 “gCtggctgaa gccacaaaaa catt

ctgca tagtcttggg

act ct ggccc aggage#g#ﬁn&ﬁi@ﬁ“cﬁ@ﬁﬁf@ag&cﬁgﬁﬁgﬁ§@f§°%ﬁﬁfgﬁﬁaca ggaggt gat g

t t t Ct gacca at 9&&@?&@9 tl%gegtta gcttgettat ceceottetrat

trgtgctectt tgttcatcat tggcectcat tccaageact

tctatttitg cactggaata
ttctaagtta aatcattttc
ctrtatatga agrattaaaa
agctgtgaca gtrtctgetaa

aaaas3asaaa aaaaalaaaa
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«211> 2261
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ctccagctcc

099agg9999

cttt ggaggc
ttact gcaat

agct ct gaag
ggaggtcatg
aggcat gt gg
ggaccttgtc
ggatggctta
t gt ccagt cc
ggcaat ccgg
agcaacagaa
ggctggtatt
gt acaagat c
ct gggaccct
cgcctacttg
gaaaact ggt
gggggt gat g
tgt gatcatc
cat gggcctg
tcttgtgagc
t gat cccagc
cttcctgatt
ctacttcacg
cacact caag

t ccacccaaa
ct gaagat ca
aat ggcactg
gatttgatga
ccgctgetcg
gct gaggt ga
gaggaact ca
cggat gct gt
gablogacag
agt aat ggt t
accatatctc
gt ct ggctca
gtgttcactg

t ct accaggc
agt ct ct caa
aggaagat gc
agaatttgga
t t gggaagat
acaagacctt
gccccaagat
t ggacagcag
cccaagacat
ct gt gt aaac
gcttcat gga
t caacaagt c
gaattactcc

t gt gt ct cgt
ct ggt at gag
t gaaaccttc
gt ct agt cct
cct gt at aca
caaggaactg
ctg accttc
ggacaat gac
cgtggegttt
ct ggagagaa
gt gt gt caac
cat gctg
agg att

attgtctgcg
gacaacaact
t at gacaact
ctttcccgca
cct gacactc
gctgtgttce
at ggagaoca
cacttttggg

ggcat cccga
acaaagccct
ctacaactcc
ttatctggaa
cagccacaag
at gat ct gga
gccaagaaat
aacagcagtt

t t ggccaatfEVaECBgagga

gctttcaacg
ct gaacaagc
ct ggat gaga
gagct gcccc

agact aacca
t agaacccat

ggaagttctg
at cat gt caa

cgagl ggaed it gacaatl gt ;a0agaggaca.aad-aagab-caraggat gggt a
ctgacccctt tgaggacatg cggtacgtct
t

ggt cct cgag
cgggat gt gg
gtctat atgc
ageegql caa
aagggcat ¢g
gacaacagca
gct ggcct gc
gtggtotttg
agceedet ¢t
ctgtacctgc

atcttcgcta gcctgectgtc tcectgtgget tttgggtttg getgtgagta 2700 WO

t ggagcaggc &Aatcatcagg g

¢cgacgg

gggggggctt
gcaccgagaa

aacagatgcc ctatccctgt tacgttgatg acatctttct

thCCCtCtI

gt

Cys His P

G 2199296t 9, gcet ggatLt,,act cagt ggc
at gAgaa ggaggcacyg ctgaaagaga ccat gcggat

tactctggts tagctggttc ®ttagtagce tcattcctct
tagt ggt cat cctgaagtta Ogasacctgc tgccctacag

tcttcctgtc cgt
Petce dgfatic Caatct'§

ttt

ct gtggt
h“ﬁb%@

acaa tcctgcagtg
t §t°9 "§gggcat cat 2580
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ccaggccagt acggaattcc 2880

caggccctgg tattttcctt gcaccaagtc ctactggttt

ggcgaggaaa gtgatgagaa 2940 gagccaccct ggttccaacc agaagagaat gtcagaaatc
t gcat cgagg aggamacseags 380fle val ala Arg Leu Phe Ser Asp Ala Arg Arg leu
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ccact t gaag
ggt ggctgtc
ccacaat gga
ct cgggcacc
gaacct gggg
catctggttc
gcagat ggcc
gt caggt gga
tgtcattctg
gctgctgetg
agcggacgt c
ctcctccctg
agat gt ggaa
aaaggaggac
t gacacgctg
agcccggcetg
t aaggaggaa
catttctagt
agagagt ggg
ggccttcggg
aaat gott ct
caaaaggt cc

gt ggaagaga

ct gggcgt gt
gat ggcct gg
gcggggaaga
gcct acat cc
gtctgtcccc
t at gcccgcet
ctggatgttg
at gcagagaa
9@bg@erca
aaat accgac
ct gggggaca
tttctgaaga
tcctccctca
agtgtttctc
accat cgatg

ccattcagaa
cactgaattt
cgaccaccat
t gggaaaaga
agcat aacgt
t gaaagggct
gtttgccatc
agct at ct gt
cagct ggt gt
aaggccgcac
ggat t gccat
accagct ggg
_gttcctgeag
agagcagttc
tctct gct at

cct ggt aaaa
tt at gagggc
gt caat cct g
cattcgctct
gctgtttgac
ct ct gagaag
aagcaagct g
ggccttggec
ggacccttac
catgattctc
cat g;bcat
aacaggct ac
aaacagt agt
t gat gct ggc

.ctccaacctc

gt ct accgag
cagat cacct
accgggtt gt
gagat gagca
atgctgactg
cacgt gaagg
aaaagcaaaa
tttgtcgggg

at gggat gaa
ccttcctggg
tccccececgac
ccat ccggca
t cgaagaaca
cggagat aga
caagccagct
gat ct aaggt

t cccgcagegagmat’sit ggga

t ct acacacc
gggaagct gt
tacct gacct
agcact gt gt
ct gg&€agcg
at caggaagc

acat ggat ga
gct gt gt ggg
t ggt caagaa
cat acct gaa
accat gagag
at gt gt ct ga

gt 9gaagaca,lag9acat gas 9ch gagchat,, 9tgct gecqat, At gaaget ge
gcctttgtgg aactctttca tgagattgat gaccggctct cagacctggg

t at ggcat’¢t cagagacgac?®ct ggaagaa at*&ttcctca aggtggccga
gt ggat gct g agacct caga tggtaccttg ccagcaagac gaaacaggcg
gacaa ca%a gctgtcttcg cccgttcact gaagatgatg ctgctgatcc
galHt Hgact *tafadtt CEg ' ddahatayacs t tgct €ayt ¢ yoat ggat gg
t accaggt ga aaggctggasa acttacacag:eaacagtttg tggccctttt
ctgctaattg ccagacggag tcggaaagga ttttttgctc agattgtctt
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at cgt accac
cagt acacat
gccct cacca
acgccct gcc
gacctcttcc
agcgacaaaa

aagaccct gg 4560

cttcgggacc cgctgtatgg aaggaaaccc aatcccagac
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t caagaagat 474Q
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Ala Thr Lys Thr Leu Leu His Ser Leu Gly Thr Leu Ala Gln Glu lLeu
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Phe Ser Met Arg Ser Trp Ser Asp Met Arg Gln Glu Met Phe Leu
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Ser Arg Ile Val Cys Gly His Pro Glu Gly Gly Gly Leu Lys Ile Lys
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R

gctgcctgtg
t gcagat at c
t gt gcagat c
cggcttttcc
cgccat caaa
t ct caacagc
gtt caat aac
tcttcgggcec
tcatcccctg
ggatgtcctt
cgtattectg
gaagcctgtc
tgccacactg
caat ct gcct
gt acccagcc
gaacctcttc
caat aagccg
ttgcct ggga
aaggtttgag
cttcgccatg
attcttcatc
agat gt gagg ¢
aat caaggag

t gt cccccag
ctt caggacc
at agccaaaa
ctgggtgtca
caaat gaaga
tt aggaagat
aagggct ggc
aacct gcaaa
aatgiaaaca
gt gt ccat ct
at ccaggagc
at ct act ggc
gtcattatca

gggcaggggg
t gacaggaag
gctt aaagaa
gt aat act ca
aacacct aaa
ttat gacagg
at gcaat cag
agggagagaa
agcagcagct
gtgtcatctt
gggt cagcaa
tctctaattt
tcttcatctg

gctgcctcct ccacanagaa aacaaaacac 4800

aaacattt Ccg
caagat ct gg
agcacttcct
gct ggccaag
act ggacacc
ctctttcctg
ccctagccat
ct cagaggtg
tgcaatgtcc
agCaaaacac
t gt ctggegat

cttcfagcag

gattatctgg
gt gaat gagt
ccgagt caag
gacagttctg
agaaat aat g
aat gt cat ca
tatggaatta

t gaagacgt a
tt aggt at gg
aagtt aat ga
cagat cgatt
t caaggt gt g
acaat gccat
ctgctttcaa

gct ct gat FaVERHEHE cagt

ttcgtcccag
ctgcagttca
at gt gcaat t
aagtcctatg

ccagctttgt
t cagt ggagt
acgttgtccc
tgtcctccac

gt 86t @geGe cid @hagh tid agcingtend 8g0sh 39 Eaaimeancacct ct cat
tcctttgtgt tcaagatcce cagcacagee tatgtggtgc t caccagcgt
attggcatta’atggcagcgt ggccéaccttt gtgcfdgage tgttcaccga
aat aat at ca atgatatcct gaagtccgtg ttcttgatct tcccacattt
cgagagetea,l.caacal gl L 9aaraactat. 96aata9gt g..at gecectt gga
gagaatcgct ttgtgtcacc attatcttgg gacttggtgg gacgaaacct
gccgt ggadd gggtggtgtt *@tcctcatt acdfygttctga tccagtacag
aggcccagac ct gt aaat gc aaagctatct catctgaatg atgaagat ga
.agaaaattct tgatggtgga g cc%%

Tatat Mgaay “gaagcogaag tct gt gt't g

agagac
tt cgaaga

aat q'

acatcttaga
‘acaggatttg

4860
4920
4980
5040
5200
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5160
5820
5880
5940
6000
6060
6120

00/ 78972 pCT/USO®@16765 33 cgtigggcatt cctccisggtg agtgctttgg gctcctggga

ctggaaaatc 6194 atcaactttc aagatgttaa caggagatac
ctttccttaa 6240 caaaaatagt atcttatcaa acatccatga
acf¥elrtca 6300 PGttt JHt e S atddkadiyti*t gt t*ifact gg
ttgecctttt 6360 ssgagaggagt c ceagagaaag aagtsbggcaa
ggaaact ggg 6420 cctcgtgaag tatggagaaa aat at gct gg
aacgcaagct 6480

Lys Thr Phe Gln Glu

gttaat gggg
agaggagat g
aacat gggct
gt ggagt t ct
t gggcgattc
ggaggcaaca

cactgttacc
agt acat cag
gagagaacac

ggttggtgag
t aact at agt

Leu Ala Val Phe His hAsp Leu Glu Gly Met Trp

405 410 415

Glu Glu Leu Ser Pro Lys Ile Trp Thr Phe Met Glu Asn Ser Glm 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 Gln Gln Leu Asp Gly lLeu Asp Trp Thr Ala Gln Asp Ile Val
450 458 460
Ala Phe Leu Ala Lys Kis 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



ct ct acagcc
aggcat ggat

ggggagat ca
gat ggcaat c

caggtttgga
gcct gt ccag
gaacat gct a
cctctcccag
t gaccaagt a
ctcattacac
t gagaaagt g
aagaggaact
t gat gt gaga
t gcaat gaaa
ctctcaagtg
gaacccaat g
tctcattggg
at caaaaggt
ccggt gacac
gaaagtttga
tctat caaca
gattccctct

00178972 PCTAJSQOA |
cttcqgagcca tgggtctaca 7860

atggctttga
cccaaagccc
gtagtgctta
at ggt caatg
gatggttata
gatttctttg
caat accagc
agcaaaaagc
twd @kgaact
aaaaaccaga
aaagaaagct
agactttcct
agaagt aaac
acaaaattcc
aaagacttga

t cggcgggcc

ggcggttctt
cat ct cat ag

gaaggt t cag
caat agt t gt
gacttgcatt
ttccatcttc
gact ccacat
tt gt caagga
cagt agt gga
at gt at gaag
ttgcaccatg
tqgat act gt

attacagggg
atttagtttt

tcctgtggtg
gt ggaat t gt
t at ggaaaaa
gt gcctt gge
anaat acta
t cct ggaagt
attatcttct
agaagact ac
ccaaagt gat
cgttgcagtt
aatc tc
tgaagfgftg
act gqaggact a
cagtgccttt
ttacctat ac

tttctggatg
gccct aagt g
t gt gaagct c
agt gt ccagc
gggt ccaacc
gttct aaaag
ct ggccagga
tctgtttctc

aacccaccac
tt gt caagga
tttgcactag
at ct aaaaaa
cggacct gaa
agaaacaccg
tattcagcat
agacaacact

gat gaccXE/VEgEigacct

ctcacatctt
at acagggt g
t ggagaaaag
ttcaat ggaa
gtagcctatg
ct at gt gaaa

tt gt acagga
gct gaaagt a
agccagaagt
t gcaatt caa
tcttgtatgg
ctctattatg

gagat.al 999, ttt9aackca, Cant LhtLl bed L LEL G108t CCL gt gt at
gttgcaagaa taattcatca agtaatcatg gccagcgatt attgacaaaa

aat gcacat c*®t cattcact aalfccatgcc at gcétagga gactggtttc
atccattgct ggcaatgagt gtgccagagt tattagtgcc aagtttttca

Leact t1lol, ggaagetel, ct gt cagag

agt acaat ag_

tt g5dtarta

ltuq;a]gt ¢ aIt..eg CIl

gt fgatagaa

fggt gcéca

g cgtggctaac atcctgettt

gat aagctsgt tct agt ggca2¢t aacat gca as¥iaaaat gt gggt gt ct ct

6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7390
7440
7500
7560
7620
7690
7740
7800 wo

6765 -~q ac9cacgega aacttggttc cattgttata ttgtcctatq
ggtcatcct tat9agactc ttaaatatac ttagatcctq

gt aagaggCa aafiatedat PPoP0 Maf3ctadacty ©f §Godet e "8abtt gct ga agccagggea
t gggat t aaa qagati:qt gc 7900 Otiscaaacct agggaagcct gtgcccattt gtcctgactg

tctgctaaca tqggtaCactc2 0040

catctcaaga tgtttatCg OCacaagtgt ZL t t8L tt t

Ctg gGttrtgaa ttaatctaga 8100 aaatgaaaag acggagttgt attttgacaa aaatgtttgt
actttttaat gttettikgyar6lEOiatisttadgz trrcat’eéadzgi: ¢t ét*gaat ¢ ctt agaat gg
cctcectttgta gaagcctgtg 8220 45 555 560

Asp Asn Val Glu Arg Thr Asn Lys Ile Lys Asp Gly Tyr Trp Asp Pro

565 570 575

Gly Proc Arg Ala Asp Pro Phe Glu Asp Met Arg Tyr Val Trp Gly Gly

SB0 58% 530

Phe hla Tyr Leu Arg Asp Val Val Glu Glp Ala Ile lle Arg Val Leu

585 600 €05

Thr Gly Thr Glu Lys Lys Thr Gly Val Tyr Met &ln Gln Met Pro Tyr

610 €615 620

Pro Cys Tyr Val Asp Asp Ile Phe Leu Arg Val Met Ser Arg Ser Met

625 €30 €35 €40



gt at agagga gt atggccac tgccceacta tttttatttt cttatgtaag tttgcatatc 8280
agt cat gact agtgcctaga aagcaatgtg atggtcai 3ga tctcat9aca ttatatttga 9340
gtttctttca gatcatttag gataCtctta atctcacttc atcaa-.caaa tattttttga 8400
gtgtatgctg tagctgaaag agtatgtacg tacgtataag actagagaga tattaagtct 8460
c&gtacactt cctgtgccat gttattcagc tcactggttt acaaaratag gttgtcttgt 8520
g9t t gt agga gcccactgta acaatattgg gcagcctttt tttttttttt ttaatt~caa 8580
caat gcaaaa gccaagaaag tataagggtc acaagtttaa acaatgaaCt ettcaacagg 8640
gaaaacagct agcttgaaaa cttgctgaaal aacacaactt gtgtttatgg catttagtac 8700
cttcaaat aa t g@@dsdsi gC agat att gga taccccatta aat Ot gaCEg s &aattt 8760
ttcatctctt caatciilctag tcaagaaaaa tataaaaaca acaaatactt ccatatggag 8820
catttrtcag agttttctaa cccagtctta tttttctagt cagtaelLacat ttgtaaaaat 8880
i Bctgtttrac taatacttac tgttaactgt ct 5%agaa aagaaaaat a tgagagaaCt 6940
.ttgtttggg gaagttcaag tgatctttca atatCattaC taaCttCttC cactttttcc 9000
aaaatttgaa catiaacost wwaagoigtaa rgacltgagat vht:Cadat fraaid ctttctata 9060
ttttttaar.t ttacagaatZL ttataraacc cacggctgaa aaagag?aaa atgartgttt 9120
tagaagttaa agtcaatatt gaftttaaat ataad?aatg aaggcatatt tccaat-aact 9180
agtgatargg catcgttgca atttacagta tcttcai LAaa tacagaattt atagaataat ~240
ttctecteat ttaatattit Lcaasalcaa agitalggll fcah ot fht-act aaaat cg 930D
tattctaatt cttcattat& gt aaat ctat gagcaactcc ttacttcggt tcctctgatt 9360

t caaggccat attttaaaaa %4t caaaaggc act®t gaact atttt*¢faaga aaacacgaca 9420
tttt--.-;---aca gattgaaagg acctcttctg aagctagaaa caatctatag ttatacatct 9480
tcaTtaatac tgtgtracct tttaai hat ltaatttg;tghpgtg£§g£;£rtqtiaacth 9540 WO
00178972 PCT/ BBDAT18765" 4f% §t'gyt ag° 45at Tttt aC chactctata ctcaat caag
caaaatttct gtatattcec 9600 tgtggaatgt acctatgi®ga gtttcagaaa ttctcaaaat
acgtgttcaa aaatttctgc 9660 ttttgcatct ttgggacacc tcagaaaact tattaacaac
tttgaatatg agaaatacag 9720 aagaaaaaaa taagccctct atacataaat gcccagcaca
attcattgtt aacanatadc Uo7eolciidctrtat a6t 4ttt t*cddttatct gt act gaaag
caaatgcttt gtgactsadta 9840 aat gist gcac atcattveatt cactgtatag taatcattga
ct aaagccat ttgctgtgtt 9900 ttcttcttgt ggntgnatat atcaggtaaa atattttcca
aagagccatg tgtcatgtaa 9960 tactgaaccc tttgatattg agacattaat ttggaccctt
ggt att at ct actlaga.aq ay A<9020 Leu Pro Tyr Ser Asp Pro Ser val Val Phe Vval

705 710 715 720

Phe Leu Ser val Phe Ala val Val Thr Ile Leu Gln Cys Phe Leu Ile

725 730 738

Ser Thr Leu Phe Ser Arg Ala Asn Leu Ala Ala Ala Cys Gly Gly Ile

740 745 750

l1le Tyr Phe Thr Leu Tyr Leu Pro Tyr Val Leu Cys Val Ala Trp Gln

755 760 765

hsp Tyr Val Gly Fhe Thr Leu Lys Ile Phe Rla Ser Leu Leu Ser Pro

770 775 780

val Ala Phe Gly Phe Gly Cys Glu Tyr Phe Ala Leu FPhe Glu Glu Gln




tgt aat act g nagaaatatt gctctaattc tttcaaaatg gtgcatcccc

tctatttcca taaggattta
ttgtgctgtt tgttcatcat
tctatttttg cactggaata
ttctaagtta aatcattttc
ctttatatga agtattaaaa
agctgtgaca gttctgttaa
aaaaaaaaaa aaaaaaaaaa

<211> 2261

gcttgcttat cccttcttat accctaagat
tggccctcat tccaagcact ttacgctgtc
tct gagaatt gcaaaact ag
at caaaagga aaaaagaaaa
tgcatatttc tatgttgtaa
aaaaaaaaaa- aaaaaaaaaa
aaaaaaaaaa aaaa <210>

acaaaagttt
aaaaltttgt
t at aat gagt
aaaaaaaaaa
8

ct t aaaangt
gaagctgttt
t gt aat ggga
cacaacagat
at gt caat aa
cacaaaat aa
aaaaaaaaaa

10080
10140
10200
10260
10320
10380
10440

<212> PRT <213>

Hono sapi enswocedtiez 8 Met Ala Cys Trp Pro G n Leu Arﬁcﬂngfgﬁ Leu Trp Lys
Cys An Leu Leu Leu Qu Va

Asn Leu Thr 1 5 10 15 Phe Arg Arg Arg
Ala Trp Pro 10474 20 25 30 WO 00/ 7897
Ile Leu Il e Sex Val

Arg Lev Ser Tyr Pro Pro 35 40 45 Tyr

ke

Thr
/ USOQ 16765 Leu Phe Il e Phe Leu
AQu Gn Hs du

Cys His Phe Pro Asn Lys Al g\t Pro Ser Aka 50 55 60 &y Thy Lev Pro Trp
Val Grl dy lle lle Cys Asn Ala Asn Asn Pro

Pro Thr Pro Ay Qu Ala Pro Ay Val

Asp Gly

Phe Leu

Gln Tyr

B50

Trp FPhe

BES

Lys Arg

Leu Gly

Lvs val

Thr Ser

230

805

Phe Asn Leu Thr Thr Ser lle

820 B25

Tyr Gly Val Met Thr Trp Tyr

B35S 840

Gly lle Pro Arg Pro Trp Tyr

855

Gly Glu Glu Ser Asp Glu Lys

Met Ser Glu Ile Cys Met Glu

8BS

Val Ser Ile Gln Asn Leu Val

500 205

Ala Val Asp Gly Leu Ala Leu

915 920

Val

a1i0

Ser

Ile

Fhe

Ser

Glu

B90O

Lys

Ren

Met

Glu

Pro

His

875

Glu

val

Fhe

Phe Leu Gly His Asn Gly Ala Gly Lys

935

Met

Ala

Cys

B60

Pro

Pro

65 70 75 80 Cys Phe Arg Tyr
Ay Asn 85 90 95

Gly Ille Gly Val Gln Trp Asp Asn Leu Phe Glu Ser Pro val Glu Glu

Leu Phe

830

val Phe

B45

Thr Lys

Gly Ser

TLr His

Tyr Arg RAep

Tyr

310

Glu Gly

925

815

Asp Thr

Pro Gly

Ser Tyr

Asn Gln

:3:14]

Leu‘Lys

895

Gly Met

Gln Ile

Thr Thr Thr Met Ser

240




Phe
Lev
Leu
Adn
155
170

Lys
Tyr
Thr
Phe
Asn

175 Val

5er |
Ser
Leu
Leu
Leu

Val
Ser

| e Val
G n Lys Asp Thr
Gndnlle Lys

Ala Arg

Asp Asn Qu
Lev Pro Lys
Ile Lev Hs Lys Val

Lev
Scr
Lys
Thr
Ser
Phe

00178972 180 185 190 PCTNSOO ] 6765

Met
Lys Qu Lys
Ile Leu Lys
Pro Ser Lys
Gy Thr Leu

Ile An Leu Gy Asp 195 200 2C5

Meposa Ala 210 215 220
Pro Ile Leu 225 230 235
A u Leu Ala Au 245 250
Ala A n Ju Leu 260 265

Phe
Met
Ser
Phe
Thr
Leu
Ser
Gn
Ala Qu
240 Arg

25§%A£pﬁThr

Ser
Lys
Ser
Ser
Val

Adn
Leu
Au

Al a
Met
Asn
Phe
Lys
Tyr
Asn
Ser
Val
Leu
Lys

Ile Leu Thr Gly Leu Phe Pro Proc Thr Ser Gly Thr hla Tyr

545

Gly Lys

val Cys

His Ile

Lys Ala

1

Lys

1025

Leu

ASp

Glu

His

Asp Ile Arg

965
Pro Gln His
580
Trp Phe Tyr
998
Glu Met Glu
010
Leu

Lys Ser Lys

Ser Vval

1045

Glu

1060

Leu Leu Leu Lys Tyr

1075

His Met Asp Glu Ala

Ala Leu Ala

Pro Thr Ala Gly

950

Ser Glu Met

nsn Val Leu

Ala Arg Leu

o000

Gln Met Ala

1015

Thr Ser Gln

1030

Phe val

855

Sexr Thr Ile Arg Gln Asn

570

Phe Asp Met Leu Thr Val

ops

290

Lys Gly Leu Ser Glu Lys

1005

Leu Asp Val Gly Leu Pro

1020

Leu Ser Gly Gly Met Gln

1025

Gly Gly Ser Lys Val Val Ile

1050

1065

1080

1085

1

Val Asp Pre Tyr Ser Arg Arg Gly

1070

Arg Gln Gly Arg Thr Ile Ile Leu

Asp Val Leu Gly Asp Arg Ile Ala

Leu
Val
Leu
H s
Arg
Adn Hi s
Gay Lys

Au le S
i GRS
Asn Ser Thr
Thr Leu Leu

Arg
Arg
Leu
Leu
Met

Arg
Lys
Lys
Tyr
Lev
Lev
5er

Ile Leu

960
Leu Gly
978

Glu Glu

Hi=s Val

Ser Ser

Arg Lye

1040

Leu

055

Ile Trp

Ser Thr

Ile Ile

100 105
115 120
130 135

145 150

Al a
Lev
Ser
ady
Asn
Sex
H s

Asp
Thr
du
Leu
Met
Pro
5er

110
125
140

165
WO

du
Pro
Asp
Phe
Leu



270
2E5
300
315
330
Phe
Leu
Leu
Adn
Phe
Thr
Asp

Phe
Thr
Sex
320
335
Tyr
Au
Leu
Val
Hi s
Phe
Ser

Ser Met Arg Ser Trp Ser
Asn Val Asn Sex Ser Ser
Ara Ile Val Cys Ay His
Ser Leu Asn Trp Tyr Gu
WO 00/ 78972 3 PCT/ US44n
Asp Asn Ser Thr Thr 340
Ser 5er Pro Leu Ser 355
Val Gy Lys Ile Lev 370
Met u Val Asn 385
Asp »‘E&é@m%zu Ay Mt Trp
Met Gu Asn Ser Gn Qu
Arg Asp ASn Asp Hi s Phe

1080 1055

Asp Met Arg G n Gu Val Met Phe Leu 275 280
Ser Ser Thr Gn Ile Tyr A n Ala Val 290 295
Pro Qu Gy Gy Ay Leu Lys Ile Lys 305 310
Asp Asn Asn Tyr Lys Ala Leu Phe Gy dvy 325
6765 Asn Ay Thr Gn Gu Asp Ala G u Thr

345 350 Pro Tyr Cys Asn Asp Leu Met Lys Asn
360 365 Arg Ile Ile Trp Lys Ala Leu Lys Pro
375 380 Tyr Thy Pro Asp Thr Pro Ala Thr Arg
390 395 400 Lys Thr retreso@semsd u Leu Al a Val

405 410 4 GQu Qu Leu Ser Pro Lys Ile Trp
420 425 0 t Asp Leu Val Arg Met Lev Lev

lioo

Ser His Gly Lys Leu Cys Cys Val Gly Ser Ser Leu Phe Leu Lys hsn

1105 1110

1118 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 iled 1i65

Ser Asp His Glu Ser hsp Thr Leu Thr lle 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 1180 1185 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 FPhe His Glu Ile Asp Asp Arg Leu Ser Asp Leu

1220 1225 1230

Gly 1le Ser Ser Tyr Gly Ile Ser Glu Thr Thr Leu &lu Glu Ile Phe

1235 1240 1245



435
450
465
Arg
Val

Asn
Val

Lys
Lys
Au
Val

440 445 Trp Gu G@n An Leu Asp Ay Lev Asp Trp Thr Ala G n Asp |le Val |
455 460 Ala Phe Leu Ala Lys His Pro Qu Asp Val A n Ser Ser Asn Ay Sex

470 475

480 Val Tyr Thr Trp Arg Qu Ala Phe Asn Gn Thr Asn An Ala lle

WD 00/ 78972 485 490 PCTNS00116765 495 Thr Ile Ser Arg Phe Met G u Cys

Asn Leu
Lys Ser
Phe Thr
Tyr Lys
Ile Lys
Asp Net
Cudn

Asn Lys Leu Qu Pro 500 505 510 Ile Ala Thr GQu Val Trp Leu lle
Met Cu Leu Leu Asp 515 520 525 G u Arg Lys Phe Trp Ala Ay Ile
Gy Ille Thr Pro Ay 530 535 540 Ser Ile Qu Leu Pro His H's Val
Ile Arg Met Asp Il e 545 550 555 560 Asp Asn Val G u Arg Thr Asn
AFofby Tyr Trp Asp Pro 565 570 575 Ay PeouskmgreAl a Asp Pro Phe
Arg Tyr Val Trp Ay dy 580,585 590 Phe Ala Tyr Leu Arg Asp Val
Ala lle Ile Arg Val Leu 5%/600 605

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

12635 1270 1275 1280

Cys Leu Arg Pro Phe Thr Glu Asp Asp Ala Ala Asp Pre Asn Asp Ser

1285 1250 12585

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

1315 1320 1325

Phe Val Ala Leu Leu Trp Lys Arg Leu Leu Ile Ala Arg Arg Ser Arg

1330 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 Pro Pro Phe Gly Lys Tyr Pro Ser

1365 1370 1375

Leu Glu Leu Gin Pro Trp Mer Tyr Asn Glu Gln Tyr Thr Phe Val Ser

1380 1385 1390

Asn Asp Ala Pro Glu Asp Thr Gly Thr Leu Glu Leu Leu Asn Ala Leu



Thr
Pro
635
Tyr
Al a
Leu
Al a
Ser
Val
Al a
Leu
Lev

Ay
Cys
640
Ser
Arg
Trp
Ay
Asp
Val

Asn
Pro
Lys

Thr Gu Lys Lys Thr Gy Val

Tyr

Val

Leu
Phe
Leu
Pro
Thr
Leu
Tyr
Ile

Val

Asp Asp Ile Phe Leu Arg Val
WO 00/ 78972 y' 7 PCTIUS00116765 Pro Leu Phe Met Thr

Tyr Mt An Gn Met Pro Tyr 610 615 620
Met Ser Arg Ser Met 625 630

Leu Ala Trp Ile

1355 1400 1405

Thr Lys Asp Pro Gly Phe Gly Thr Arg Cys Met Glu G.y Asn Pro lle

1410 1415 1420

Pro Asp Thr Prc Cys Glm 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 Fro Pro Pro Gln

1475 1480 1485

Arg Lys Gln Asn Thr Ala Asp Ile Leu Gln Asp Leu Thr Gly Arg Asn

1490 1485 1500

Ile Ser Asp Tyr Leu Val Lys Thr Tyr val Gln Ile Ile Ala Lys Ser

150% 1510 1515 1520

Leu Lys Asn Lys Ile Trp val Asn Glu Phe Arg Tyr Gly Gly Phe Ser

1525 1530 1535

Leu Giy Val Ser Asn Thr Gln Ala Leu Pro Pro Ser Gln Glu Val Asn

1540 1545 1550

A--a Val Ile Ile 645 650 655 Lys Ay Ile Val Tyr Gu Lys Qu
Lys Gu Thr Met Arg 660 665 670 Ile Met Ay Lev Asp Asn Ser lle
Ser Trp Phe Ile Ser 675 690 685 Ser Leu Ile Pro Leu Leu Val Ser
Leu Val Val Ile Leu 690 695 700 Lys Leu Ay Asn Leu Leu Pro Tyr
Ser Val Val Phe Val 705 710 715 720 Phe, gy, mefs Val Phe Ala
wpoeortsy A n Cys Phe Leu Ile 725 730 735 Ser Thr Leu Phe Ser Arg
Ala Ala Ala Cys Ay Ay Ile 740 145 750 Ile Tyr Phe Thr Lev Tyr
Val Leu Cys Val Ala Trp dn 5 760 765 Asp Tyr Val Gy Phe Thr
Phe Ala Ser Leu Leu Ser Pro



770 775 780 Val Ala Phe Gy Phe Ay Cys Qu Tyr Phe Ala Leu Phe Gu Gu Gn
PC /uS00/ 16765 WD 00178972 785 790 795 800 Ay Ile @Ay Val dn Trp Asp Asn
Leu Phe Gu Ser Pro Val Qu Gu 805 810 815 Asp Ay Phe Asn Leu Thr Thr Ser
Ile Ser Met Met Lev Phe Asp Thr 620 825 830 Phe Leu Tyr dy Val Met Thr Trp
Tyr Ile Qu Ala Val Phe Pro Ay 835 840 845 A n Tyr Ay Ile Pro Arg Pro Trp
Tyr Phe Pro Cys Thr Lys Ser Tyr 650 855 660 Trp Phe Ay Qu Gu Ser Asp Qu
Lys Ser H's Pro Ay Ser Asn G n 865 870 875 880 Lys Arg Met Sex Gu lle
Cys Mt Au QQu Qu Pro Thr His Leu Lys 885 890 695 Leu Ay Val Ser Ile Gn
Asn Leu Val dy&~Mal Tyr Arg Asp Ay Met 900 905 910 TGFSHAt™sSAl a Val Asp Ay
Leu Ala Leu Asn Phe Tyr Qu Ay Gn Ile 915 920 925 Thr Ser Phe Leu Gy H's
Asn Ay Ala Ay Lys Thr Thr Thr Met jér 930 935 940 WO 00! 78971

hsp Ala Ile Lys Gln Met Lys Lys His Leu Lys Leu Ala Lys Asp Ser

1555 1560 15€5

Ser Ala Asp Arg Phe Leu Asn Ser Leu Gly Arg Phe Met Thr Gly Leu

1570 1575 1580

Asp Thr Arg Bhsn Asn Val Lys Val Trp Phe Asn Asn Lys Gly Trp His

158% 1580 1595 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 6ln Gln Leu Ser Gluz Val Ala Leu

1635 1640 1648

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 1le Gln Giu Arg

1665 1670 1675 16BC

Val Ser Lys Ala Lys His Leu Gln Phe Ile Ser Gly val Lys Pro val

16ES 1650 1695

Ile Tyr Trp Lew Ser Asn Phe Val Trp Asp Met Cys Asn Tyr val val



PCT1USOO | 6755 Ile Leu Thr Ay Leu Phe Pro Pro Thr Sex Ay Thr Ala Tyr Ille

Leu
Leu
Val

Lys
Leu

Asp

1095 1100 Ser His Ay Lys Leu Cys Cy
1105 1110 1115 1120

945
Ay
du
Hi s
Pro
Met
Ser
Tyr
Ay
Val

950
965
Au
Val

Ser
Gn
Lys
Ser
Arg
Leu

955 960 Ay Lys Asp Ile Arg Ser Au Met Ser Thr Ile Arg G n Asn
9,70 975 Val Cys Pro A n H's Asn Val Leu Phe Asp Met Leu Thr
980 985 990 His Ile Trp Phe Tyr Ala Arg Leu Lys Gy Leu 5er Qu
995 3000 1005 Lys Ala Gu Met u Gn Met Ala Leu Asp Val Ay
Ser 1010 1015 1020 Lys Leu Lys Ser Lys Thr Ser A n Leu Ser Ay
Arg Lys 1025 1030 1035 1040 Leu Ser Val Ala Leu Ala Phe Val Gy
Val Val Ile Leu 1045 1050 1055 Asp Glu Pro Thr Ala Gy Val Asp
AbgeAg Gy Ile Trp 1060 1065 1070 G u LeUS®(6'f%eu Lys Tyr Arg
Thr Ile Ile Leu Ser Thr 1Q' 45 1080 1065 H's H's Met Asp Qu Al a
Ay Asp Arg Ile Ala lle é\/,?e WO f10r189' 71 PCTI USOOQ 16765 1090
Val Gy Ser Ser Leu Phe Leu Lys Asn

1760 1705 1710

Proc 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 Fhe

1745 1760 1755 1760

Lys Ile Pro Ser Thr Ala Tyr Val Val Leu Thr Ser Val Asn Leu Fhe

1765 1770 1775

Iie Gly Ile Asn Gly Ser Val Ala Thr Phe Val Leu Glu Leu Phe Thr

1780 1785 1720

Asp Asn Lvs Leu hAsn Asn Ile Asn Asp Jle Leu Lys Ser Val Phe Leu

1735 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 1le3o 1835 1840

Val Ser Pro Leu Ser Trp Asp Leu Val Gly Arg Asn Leu Phe Ala Met

1845 1850 1855



Gn Leu dy Thr Ay Tyr Tyr Leu Thr Leu Val Lys Lys Asp Val Qu 1125 1130
1135 Ser Ser Leu Ser Ser Cys Arg Asn Ser 5er Ser Thr Val 5cr Tyr Leu 1140
1145 1150 Lys Lys G u Asp Ser Val Ser Gn Ser Ser Ser Asp Ala Ay Leu Gy
1155 1160 1165 Ser Asp His Qu Ser Asp Thr Lev Thr Ile Asp Val Ser Ala lle
Ser 1170 11,75 1160 Asn Leu Ile Arg Lys H's Val Ser Gu Ala Arg Leu Val Qu
Asp Ile 1185 1190 1195 1200 Ay H's Gu Leu Thr Tyr Val Leu Pro Tyr Qu
Ala Ala Lys Gu Gy 1205 1210 1215 Ala Phe Val Gu Leu Phe Hs Qu Ile Asp
Asp Arg Leu Ser Asp LeU 1220 1225 1230 Gy Ile Sex 5er Tyr Qy Ile 5¢cr Qu
Thr Thr Leu @@y |l e Phe 1235 1240 1245 WD 00/ 789’?‘?"!5{‘3‘”76500 16765 Leu
Lys Val Ala Qu GQu Ser Ay Val Asp Ala Qu Thr Ser Asp Ay 1250 1255 1260
Thr Leu Pro Ala Arg Arg Asn Arg Arg Phe Gy Asp Lys A n Ser 1265 1270
12" 75 1280 Cys Leu Arg Pro Phe Thr G/u”Asp Asp Ala Ala Asp Pro Asn Asp 5er
1285 1290 1295

Ala val Glu Gly Val Val Phe Phe Leu Ile Thr Val lLeu Ile Gln Tyr

1860 1BES 1870

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 Arg Ile Leu Asp

1880 1895 1300

Gly Gly Gly Gin Asn Asp Ile Leu Glu Ile Lys Glu Leu Thr Lys Ile

1905 1910 1915 1920

Tyr Arg Arg Lys Arg Lys Pro ARla Val Asp Arg Ile Cys Val Gly Ile

1925 1930 1835

Pre Pro Gly Glu Cys Phe Gly Leu Leu Gly Val Asn Gly Ala Gly Lys

1840 1945 1950

Ser Ser Thr FPhe Lys Met Leu Thr Gly Asp Thr Thr val Thr Arg Gly

1955 1560 1965

Asp Ala Phe Leu Asn Lys Asn Ser Ile Leu Ser Asn Ile His Giu val

1970 197% 1380

His Gin Asn Met Gly Tyr Cys Pro Gln Phe Asp Ala I.e Thr Glu Leu

15985 1990 1985 2000

Leu Thr Gly Arg Glu His Val Glu Phe Phe Ala Leu Leu Arg Gly Val




'S
| Asp Ile Asp Pro Gu Ser Arg G u Thr Asp Leu Leu Ser Ay Mt Asp 1300 1305
1310 Ay Lys Ay Ser Tyr dn Val Lys Ay Trp Lys Leu Thr An Gn Gn 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 Gn Ile Val Leu Pro Ala Val Phe Val Cys |
Ile 1345 1350 1355 1360 Ala Leu Val Phe 5er Leu Ile Val Pro Pro Phe Ay Lys
Tyr Pro 5er 1365 1370 1375 Leu Gu Leu A n Pro Trp Met Tyr Asn Au A n Tyr
Thr Phe Val Ser 1380 1385 1390 Asn Asp Ala Pro Gu Asp Thr Ay Thr Leu Gu
Leu Leu Asn Ala Leu WD 00/78972 1395 1400 (A c5 1405 Reidobiefedy 16765 Thr Lys
Asp Pro Ay PKRY™H? Thr Arg Cys Met Gu Ay Asn Pro I'le 1410 1415 1420 Pro

Asp Thr Pro Cys Gn Ala Ay Gu Qu Qu }g) Thr Thr Ala Pro 1425 1430 1435
1440 Val Pro G n Thr Ile Met Asp Leu PheG n Asn Ay Asn Trp Thr Met 1445
1450 1455 G n Asn Pro Ser Pro Ala Cys G n Cys Ser Ser Asp Lys Ile Lys Lys

2005 2010 2015

Pro Glu Lys Glu Val Gly Lys Val Gly Glu Trp Ala lle Arg Lys Leu

2020 2025 2030

Gly Leu Val Lys Tyr Gly Glu Lys Tyr Ala Gly Asn Tyr Ser Gly Gly

2038 2040 2045

Asn Lvs Arg Lys Leu Ser Thr Ala Met Ala Leu Ile Gly Gly Pro Pro

2080 2055 2060

Val Val Phe Lsu Asp Glu Pro Thr Thr Gly Met Asp Fro Lys Ala Arg

2065 2070 2075 2080

Arg Phe Leu Trp Asn Cys Ala Leu Ser Val Val Lys Glu Gly Arg Ser

2085 20590 2085

val Val Leu Thr Ser His Ser Met Glu Glu Cys Glu Ala Leu Cys Thr

2100 2105 21310

Arg Mer RAla Ile Metr Val Asn Gly Arg Phe Arg Cys Leu Gly Ser val

211% 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 hsp Phe Phe Gly

2145 2150 2155 2160



1460 1465 1470 Met Leu Pro Val Cys Pro Pro Gy Ala Ay Ay Leu Pro Pro Pro |
G n 1475 1480 1465 Arg Lys G n Asn Thr Ala ASp Ile Leu G n Asp Leu . hr Ay |
Arg Asn 1490 1495 1500 Ile Ser Asp Tyr Leu Val Lys Thr Tyr Val An lle lle

Ala Lys Ser 1505 1510 1515 1520 Leu Lys Asn Lys Ile Trp Val Asn Glu Phe

Arg Tyr Ay Gy Phe 5er 1525 1530 1535 Leu Ay Val Ser Asn Thr G n Ala Leu

pro pro 5er Gn du Val Asn 1540 1545 1550 WO 00/ 78972 PCT/ USDOr 16765 Asp

Ala lle Lys Gn Met Lys Lys His Leu Lys Leu Ala Lys Asp Ser 1555 1560 15E5

Ser Ala Asp Arg Phe Leu Asn 5er Leu Ay Arg Phe Met Thr g Leu 1570 1575

1580 Asp Thr 2@&"”&% Asn Val Lys Val Trp Phe Asn ken 1Y% ‘&Y‘Q“Trp H s 1585

1590 1595 1600 Ala Il e 5er Ser Phe Leu Asn Val Ile Asn Asn Ala I:e Leu Arg

Al a 1605 1610 1615 Asn Leu G n Lys d u Asn Pro Ser Hs Tyr Gy Ile Thr

Al a Phe 1620 1625 1630 Asn His Pro L Asn Leu Thr Lys G n G n Leu Ser Gu

Val Al a Leu '

Leu hla 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 2190

Ile Leu Ser Gln Ser Lys Lys Arg Leu His Ile Glu Asp Tyr Ser Val

2188 2200 2705

Ser Gln Thr Thr Leu Asp Gin 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

22285 2230 2235 2240

Val Val Asp Val Ala Val Leu Thr Ser Phe Leu Gln Asp Glu Lys Val

2245 2250 2255

Lys Glu Sexr Tvr val

2260

<210> @
<211> 10474
<212> DNA

<213> Homo sapiens

<400> 9




1635 1640 1645 Met Thr Thr Ser Val
Al a 1650 1655 1660 Met 5er Phe Val
Gu Arg 1665 1670 1675 1680 Val
Val Lys Pro Val
Cys Asn Tyr Val
Thr Leu Val

Asp Val Leu Val Sex Ile Cys Val Ile Phe
Pro Ala Ser Phe Val Val Phe Leu Ile Gn
Sex Lys Ala Lys Hs LeUGn Phe Ile 5er Ay
1695 1690 1695 Ile Tyr Trp Leu Ser Asn Phe Val Trp Asp Met
Val WO 00/ 78972 PCT/ US00116765 K 1700 1705 1710 Pro Al a
Ile lle Ile Phe Ile Cys Phe G n Gn Lys Ser 1715 1720 1725 Tyr

Val Ser
Tyr Ay

1755 1760 Lys I'Il'e Pro 5er Thr Ala Tyr Val

5er Thr Asn Leu Pro Val

Leu Ala Leu Lev Leu Lev Lev 1730 1735 1740

Trp Sgf s, Thr Pro Leu Met Tyr Pro Ala 5Ser Phg.NaheRhe 1745 1750

1765 1770 1775 Ile Ay Ile Asn Gay Ser Va

Thr

Phe Leu 1795 1800 1805

tctagaactyg
crteteteoec
ctcagggcge
cttgtcaagg
ccacgggogt
tgggcgtgee
gaaccrcact
atttatctce
atgecatttt
tatctgtaac
tgrrggaaac
trtatacagc
gcagatcaag
cCLLctetgyy
gagggctgat
tctgtgoaat
gettrgrgge
ggacatcceg
gctggetgaa
cagcatgaga
ctccagcrec
5993999939
ctttggaggce
ctactgcaat

agctcrgaag

ggraccagct
dggctgrggce
ttTtgercett
ggtaggagaa
cccrgctgtyg
ggctgaggga
ttcagaagaa
ctgatcctga
ccaaataaag
gccaacaacce
tLLaacaaat
cagaaagaca
aaatccagct
ttococratate
gtcattetec
ggatcaaaat
ctaccaaagg
aagccaarce
accacaasaa
agctggagtg
tccaccrcaaa
ctgaagatca
aatggcactg
gatttgatga

cegotyctey

gcaggtcaty goetgaggtga

aggcatgtgg gaggaactca

ggaccttgtc cggatgctgt

1780 1785 1790 Asp Asn Lys Leu Asn

Val

Al a Thr

gctagcaagc ttcggcacga gecgoagage

#99gcagggc
gtrotttece
agagacgcaa
agctctggeco
acatggctty
gacaaacatg
tctctgteeg
ccatgececte
cctgritecg
ccattygtyge
ccagcatgaa
caaacttgaa
acaacctotc
acaaggtatt
cagaagagat
agaaacrggc
tgagaacact
cattgrtgca
acatgcgaca
tctaccange
agtcrctecaa
aggaagatge
agaatrttgga
ttgggaagat
acaagaccrt
accccaagat

tggacagcag

gaggagctcc
cggttctgte
actacaaaagt
gcrgeettnee
ttggcctcag
tcagctgrta
gctgagctac
tgcaggaaca
ttacccgact
ccgootgtto
ggacatgcoge
gcttcaagat
tctcccaaag
tttgcaaggc
gatrcaactr
tgcagcagag
aaactctaca
tagrcrtggy
ggaggtgatcg
tgtgrtotogt
crtggtatgag
tgaaaccttc
gtctagtcoot
cotgrataca
ccaggaactg
ctggaccttec

ggacaatgac

gcgeaccaac
ttctccoeott
ggaaaacagt
aggyetoeeg
ctgaggtitge
ctggaagtgyg
ccaccctatyg
crttocectrggg
cectggggagy
tcagatgctc
aaagttctga
ttectggrgg
tctactgtgg
taccagttac
ggtgaccaag
cgagractte
ccreeocttec
actcrggecce
tttoctgacca
attgtcrocg
gacaacaact
tatgacaact
cttteccgea
cctgacacte
gectgtgttec
atggagaaca

cacrrttagg

Lev Thr

Ser
Phe Val

cgagecgace
agagccagrt
ctccggaagyg
taatgaccag
agccacacge
tgctgtggaa
ccrtggocret
aacaacatga
ttcaggggat
cteceeggagt
ggaggctict
gaacattaca
acaatgaaac
acaagatget
atttgacaag
aagtttctga

gttccaacat

cgagcaagga

aggagctgtt

atgtgaacsg

ggcatcecga

acaaagecet

ctacaactec
Ltatcrggaa

cagecacaag
atgatcraga
gccaagaaat

aacagcagtt

Val

Asn Leu Phe

Lev A u Leu Phe

60

120

igo

240

aao

160

220

489

540

€00

660

720

780

E40

S00

960

1020

1080

1140

1z00

1260

1320

1380

1440

1500

15€0

1620

1680

e@ﬁ Ile Asn Asp Ile Leu Lys Ser Val



Ile Phe Pro H's Phe Cys Leu Ay Arg Gy Lev Ile Asp Met Val
1820 Asn Gan Ala Met Ala Asp Ala Lev Qu Arg Phe Ay G n Asn Arg Phe 1825

Gy Arg Asn Lev Phe Al a

1830 1835 1840 Val
Met 1845 1850 1855 WO 00/ 78972 PCT/ US00/ 16765 Al a Val

Phe
Arg
Asp
Asn
Arg
Pro
5er

Leu
Pro
Val

Asp
Lys
Ay
Ser

Ser

Thr

V

Thr Thr Val

Pro Lev Ser Trp Asp Leu Val

Au dy Val

Lys 1810 1815

Val

Pro Leu 1875 1880 18e5 Asn Asp Qu Asp Qu
Arg Ile Leu Asp 1890 1895 1900 Ay Ay Ay Gn
Lys Ile 1905 1910 1915 1920 Tyr Arg
Asp Arg Ile Cys Val Ay FFEYYSE® 1930 1935 Pro

Gy Ala Gy Lys 1940 1945 1950

Thr Arg Ay 1955 1960

iggg {rggoAl a Rhe gkt ASNlMs cASHL AR ol ittt o0 g Al Hhe G u Val

Ile Thr Val Leu

Val Asn Ala Lys Leu Ser

Arg Arg Au Arg @n

Ile Leu Qu Ile Lys Qu Leu

Arg LYROPPE Al a Val

GQu Cys Phe Ay Leu Leu Gy

Thr Phe Lys Met Leu Thr dvy
tgtccagrce agraatggrt etgtgtacac
agcaatccogyg accatatctc goLtcatgga

agcaacagaa
ggctggtatt
gracaagatc
ctgggacert
cgecctacteg
gaaaactggt
gcgggtgatg
tgrgatcatc
catgggecetyg
tetTgtoage
tgateecage
crtoctaatt
ctacttcacy
cacactcaag
cLttgccctt
tgrggaggaa
ccrectatagg
caggeectag
gagccaccet
ccacttgaag
ggrggergte
ccacaatgga
ctcgggcace
gaaccigogy
catctggtie

gcagatggec

grceggetca tcaacaagre
gtgrttcacty gaattactcc
cgaatggaca ttgacaatgt
ggrtccregag ctgaccectt
caggatgtgyg Lggagcacgc
grtcratatge aacagatgec
agceggtecaa tgcocecLett
aagggrateg tgtatgagaa
gacaacagca tactctagtt
getggectge tagtggtcat
grggrgtttg tcttccetgre
agcacactet tctccagage
¢rgtaccrge ccracgreet
atcttcgeta geetgetate
tttgaggage agogcattyy
gatggettca atctcaccac
grgatgacct ggtacattga
tatTtttectt gcaccaagtc
ggTLLoccaace agaagagaat
ctgggcgtgt ccattctagaa
gatggcectgg cactgaattt
gcgyguaaga Cgaccaccat
gectacatee tgggaaaaga
gtctgteece agcataacgt
tatgecoger tgaaaggget

ctggatottyg gttigecatc

ctggagagaa
gtgtgtcaac
catggagctg
aggcagcatt
ggagaggaca
tgaggacatg
aatcatcagg
ctatcoctgt
¢catgacgctyg
ggaggcacgg
tagctggttco
cctgaagtta
cgrgritget
caacctygca
gtgtgtagca
tcctgtgget
agtgcagtgg
ttecgateotec
ggctgtcttr
ctactggtte
gtcagaaatc
cctggtaaaa
ttatgaggge
gtcaatcctg
cactecgctcr
gcrgtttgac
ctctgagaag

aagcaagetg

getttcaacg agactaacca 1BQO

ctgaacaagc
ctggatgaga
gagecrgecec
aataaaatca
tggtacgtet
gtgetgacgag
tacgttgatg
gcctggattt
ctgaaagaga
attagtagcce
ggaaacctge
gtggrgacaa
gcagceegrg
tggcaggact
tttgggrtey
gacaacctgr
atgatgctgt
ccaggecagt
ggcgaggaaa
tgcatggagg
gtctacegag
ctagatcacct
accgggttgr
gagatgagca
atgctgactg
cacgtygaagg

aasagcasaaa

tagaacccat
ggaagttctg
atcatgtcaa
aggatgggta
9ggggggctt
gcaccgagaa
acatctrctcect
actcagtggce
ccatgcggat
tcatteccct
tgococtarcag
tcctgcagtg
ggggcatcat
acgtgggctt
gcrtgtgagta
ttgagagtcc
ttgacacctt
acgéaa:tcc
gtgatgagaa
aggaaccceac
argggatgaa
ccTtoctagg
teccococcgac
ccatccggea
tcgaagaaca
cggagatgga

caagccaget

1860

1920

ise0

2040

Phe
Ile An Tyr '1860 1865 1870 Arg Phe Phe Ile Arg Pro
1970

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2780

2820

28B0O

2940

3000

06D

3120

3180

3240

2300

3360

3420




Hs An Asn Met Ay Tyr Cys Pro Gn Phe Asp Ala |:.e Thar Qu Leu 1985 1990

1995 2000 Leu Thx Ay Arg Gu H s Vval
WO 00/ 78972 2005 2010 PCTI USOO 16765 2015 Pro Gu Lys du Val
2020 2025 2030 Ay Leu Val

Gy Gu
Lys Tyr
Thr Al a
Au Pro
Trp Asn
Leu Thr
Met Al a
Gn H s

Trp Ala Ile Arg Lys
Ala Ay Asn Tyr Ser

Met
Thr
Cys
Ser
I'le
Leu

Met Val

2140 Ile Ala Ay 5er
2150 2155 226@tcaggresa

tgrcattcety
gcrgetaceg
agcggacgtc
ctcctecetg
agatgtggaa
aaaggaggac
tgacacgctg
agccocggetg
taaggaggga
catttctagt
agagagreqg
ggccrLeggg
aaatgattct
caaagggtcc
grggaagaga
gccagetgrg
graccccage
tgatgcrcet
crregggace
ggaagagtgg
ctggacaatg
gctgeetgty
tgcagatatc
tgtgcagatc
cggercrtece
tgccatcaaa

tetcaacage

Ala Leu Ile Ay
Thr Ay Met Asp
Ala Leu Ser Val
HYS %88F2 Met QG u
Asn Ay
Lys Asn Arg Phe

atgrcagagaa
gatgaaccca
aaataccgac
ctgggggaca
trtcrgaaga
tccteoceoccoctca
agrgrtktcte
accatcgarg
gtggaagaca
geeLLtgrgg
tatggcatet
grggatgerg
gacaagcaga
gacatagacc
taccaggtga
ctgctaatty
tctgtctgca
ctggaacite
gaggacacgg
cgctgtatgg
accactgecc
cagaacecctt
tgreceocoag
cttcaggace
aragccaaaa
ctgggtgtca
caaatgaaga

ctgggaagat

Leu
Ay
Pro
Lys
Lys
Cys
Phe
Asp

Ay
Pro
Val
du
Arg
Ay
agctatcrat
cagecrggrgt
aaggccgcac
ggattgeccat
accagctggg
grrectgcag
agagcagttc
cecrctgetat
tagggcatrga
aactctttca
cagagacgac
agacctcaga
gctgtetteg
cagaatccag
aaggctggaa
ccagacggayg
trgececttge
agcecotggat
gaaccctgga
aaggaaaccc
cagttcccea
cacckgeatg
gggcaggagg
tgacaggaag
gcttaaagaa
gtaatactca
aacacctaaa

tratgacagg

G u Phe Phe Ala Leu Leu Axg Ay Val

Gy Lys Val

Lys Tyr Ay Qu

2035 2040 2045 Asn Lys Arg Lys Leu Ser
Pro 2050 2055 20,50 Val
Ala Arg 2065 2070 2075 2080 Arg Phe Leu

Gu dy Axg 5er
Gn Ala Leu Cys

Arg s Len Ay Ser Val
Gﬁ r Thr
Asn Pro Asp Leu Lys Pro Val

gagecttgacc
ggaccctrtac
cattattctc
catcregcat
aacaggctac
aaacagtagt
tgatgetggce
ctccaacctc
gctgaccrat
tgagattgat
ccrtggaagaa
tggraccctg
ccecgtrcact
agagacagac
acttacacag
rcggaaagga
grtcagcctg
gtacaacgaa
actcttaaac
satcccagac
gaccatcatg
ccagtgtagc
gctgocotect
aaacattrcyg
caagatctag
agcacttect
gcrggecaag

actggacacc

Il e Val
G n Asp Phe Phe Ay 2145

tttgreggay
tcccgoaygy
tetacacace
gggaagctgt
tacctgacct
agcactgrgt
ccgggcageg
atcaggaagce
gtgctgececat
gaccggotct
atattcctca
ccageaagac
gaagatgatg
ttgctcagty
caacagtrttg
crrtttgeec
atcgtgccac
cagtacacat
gececctcacca
acgeccetgec
gaccrcttes
agcgacaaaa
ccacaaagaa
gattatetgg
gtgaatgagt
ccgagtcaag
gacagttctg

agaaataatg

gatrctaaggt
gaacatggga
acatggatga
getgtgtggyg
ragtcaagaa
catacctgaa
accatgagag
atgrgterga
atgaagctge
cagacctggyg
aggtggeega
gaaacaggcyg
ctgctgétcc
ggatggatgg
tggceettt
agattgtett
ccrttggeaa
rrgtcagcaa
aagaccctag
aggcagggga
agaatgggaa
tcaagaagat
aacaaaacac
tgaagacgta
traggratag
aagttaatga
cagatcgatt

tcaaggrgtyg

Val

3480

3540

3600

3660

3720

3780

3840

isco

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4GB0

4740

4800

1060

4920

49EBC

5040

E100

Val Phe Leu Asp

g 2095 Val Val

R4

2105 2110 Ara
2115 2120 2125
Arg 2130 2135




WO 00/ 78972 PCT/ US00116765 Leu Ala Phe Pro Ay Ser Val Leu Lys Qu Lys H's

Arg Asn Met Leu
Ala Arg Il e Phe
Ile Au Asp Tyr

Val
Leu Ser
Leu Thr
<210> 9

cgagccgacc 60
agagccggtt 120

Asn Phe Al a
Leu H s
Phe

Ser

Ser

~211> 10474

Lys Asn @ n Thr
Leu dn Asp Qu Lys Va

2165 2170 2175 A n Tyr
2180 2185 2190
Ser Val

Il e Leu

2195 2200 2205 5er

Lys Asp G n 2210 2215 2220 Ser Asp Asp Asp His Leu Lys Asp
2225 2230 2235 2240 Val

G n Leu Pro Ser Ser
5er dn Ser
G n Thr Thr

Val
2245 2250 Lys G u 5er Tyr Va
c212> DNA <213> Honp sa
PCT/ US00/ 1676%°8¥tt agaact g ggt accagct
cttctctcecc gggetgecage
ctaagggcgc tttgctcctt

Lev Ser

Asp Val

Ser Leu

Lys Lys Arg Leu Hi s
Leu Asp G n Va

Phe

Al a Val
2260

pi ens 2255 <400= 9" WD 00/ 78972
ctagcaagc ttcggcacga gccgcagagc
gcagggc ggggagct cc gcgaaccaac

ttttttccec cg ttetgtt ttctcceccectt

ct ccggaagg 180sccGbiagt Gaagifosg Gt AgYagaa -agagaegeaacacaaaraaghsqgggaaaacagt
t aat gaccag 240

tctececgggoce
tcatcecoctg
ggatgrecett
cgtattcerg
gaagcctgec
tgccacactyg
caatgcrgect
gtacccagec
gaacctette
caataagctyg
ctygcctyggsa
aaggretggg
cttcogocatg
attcotoate
agatgtgagyg
aatcaaggag
cgtgggcatt
atcaactttc
caaaaatagt
gtttoatgeo
gagaggagre
cctcgtgaag
crotacagec
aggcatggat
ggggagatca
gatggcaarc
taggtrrgga

gcctgtecag

aacctgcaaa &gggagagaa ccctagccat [atggaatta ctgeotttcaa 5220

aatctcacca
grgrcecacct
atccaggage
atcractggce
gtcattatca
gtgctagecec
cccrrratge
attggcatta
aataatratca
¢gagggcTca
gagaatcgct
gcecgtggaag
aggcccagac
cgggaaagac
ttgacgaaga
CCLCCtggty
aagatgttaa
atcttatCaa
atcacagagc
ccagagaaag
tatggagaaa
atggcrttga
cccaaagcee
gtagrgctta
atggrcaatg
gatggttata

gattoctttyg

agcagcaget
gtgtcatett
gggtcagcaa
tctctaattt
tcttcatctg
ttoctactIict
tcaagatcce
atggcagcge
atgatatcct
tcgacatggt
ttgtgtcacc
gggrggtgtrr
ctgtaaatge
agagaattct
tatatagaag
agtgctttgg
caggagatac
acatccatga
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ttaattgcaa 8580 caatgcaaaa gccaagaaag cat aagggtc
ct t GRAEAQE: 8646 agaasaget regeit Gadaatt 'gcthaaa
catttaatac 8700 cttcaggzaa ttggctttge agatattgga
tctcaaattt 8760 ttcatctct: caat cact ag t caagat aaa
ccatatggag 8820 cattcttcag agttttctaa cccagtctta
tttcpaaat. 8680.r actgt kicae haatrackt™c stgiipdatt gt
t gagagaact 8940 attgtttggg gaagtigaag tgatctttca
cactttficc 9000 aadafttgaa tattaacgct aaaggtgtaa
tctttctata 9060 ttttttaaat ttacagaata ttatataacc
atgaitgtit, OL2Q, . ta0Aa0L! 8a agkoaalyaldt gatt-tvaaat
tccaataact 9180 agtgatatga catcgttgca atttagagta

1

acaagtttaa
aacacaactt
taccccatta
t at aaaaaca
tttttctagt
ct t gagagaa
atatcattac
gact t cagat
cact gct gaa
at aagt aat g
tcttcaaaaa

tcctcatttt actaaaatcg 9300

Ser Leu hAsn Trp Tyr Glu Asp Asn Asn T™vr Lys A

Rsn Gly Thr Glu Glu Asp Ala Glu Thr Phe Tyr Asp hAsn Ser Thr
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345

atttt tcaaaatcaa
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la Leu Phe Gly Gly

Thr

Pre Tyr Cys Asn Asp Leu Met Lys Asn Leu Glu Ser Ser Pro Leu Ser
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Arg lle Ile Trp Lys hla Leu Lys Pro Leu Leu Val Gly Lys Ile Leu

370

Tyr Thr Pro Asp T

3es

375

ago
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385

hr Pro Ala Thr Arg Glp Val Met Ala Glu Val Asn

40¢0
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tattctaatc cttcattata gtaaatctat gagcaactcc ttactteggt tcctctgatt 9360

t caaagccat attttaaaaa atcaaaaggc actgtgaact attttaaaga aaacacgaca 9420
ttttaataca gattgaaagg acctcttctg aagctagaaa caatctatag ttatttatct 9480
tcattaatac tgtgttacct tttcaaatag taatttttta cattttcctg tgtaaaccta 9540
attgtggtag aaatttttac caactctata ctcaatcaag caaaatttct gtatattccc 9600
tgtggaat gt acctatgtga gtttcagaaa ttctcaaaat acggtttcaa aaatttctac 9660
ttttgcatct ttgggacacc tcagaaaact tattaacgac tgtgaatatg agaaatacag 9720
aagaaaat aa taagccctct atacataaat gcccagcaca attcatt ghirgamanacaac 9780
caaacctcac acva¥fyi’at ttcattatct gtactgaaag caaatgcttt gtgactatta 9640
aatgttgcac atcattcatt cactgtatag taatcattga ctaaagccat ttgctgtgtt 9900
ttcttcttgt ggntgnatat a,:caggtaaa atat @cca aagagccatg tgtcatgtaa 9960
tactgaaccc tttaatattg agacattaat ttgga€cctt ggtattatct actagaataa 10020
tgtaatactg nagaaatatt gctctaattc titc t RCG et t aaaangt 10060
tgt atttccg tag"g'éﬁ?"t 3 lfcgl(rftsthg’gé"t”t]?alta v(a:%:tcp?e'?%??&aitgmgc%g?;ﬁgat ngg;aagct gt '?t 10140
ttgtgctctt tgttcatcat tagetctcat tccaateact ttacgctc tgtaatagga 10200
tctatttttg cactggaata tctgagaatt gcaaaactag acaaaagttt cacaacagat 10260 WO
00! 78972 pCT/ USOO 16165 ttctaagtta aatcattttc at taagagga aaaaagaaaa
aaaattttgt atgtezatas 30320 irtr dtgedt St A4S tgcatatttc tatgttgtaa

t at aat gagt cacaaaat aa 10Q380 agctgtgaca gttctgtt aac aaaaaaaaaa aaaaaaaaaa
aaaaaaaaaa aaaaaaaaaa 10440 aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaa <210> 10
<211> 2261 <212> PRT <213> Hono sapi ens <400> 10 Met Ala Cys Trp Pro G n
Leu Arg Leu Leue:Lep 18y pailars MAs pevliesy *Fhper At A5 490 MBEPhB*Arg Arg Arg G n Thr
Cys Gn Leu Leu Leu Qu Val Ala Trp Pro 20 25 3@

Trp Glu Gln 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

Thy Ile Ser Arg Phe Met Glu Cys val Asn Leu Asn Lys Leu Glu Pro

soo 0% 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 Fro Gly

30 35 540

ser Ile Glu lLew Pre His His Val Lys Tyx Lys Jle Arg Met Asp Ile




Leu Phe Ile Phe Leu Ile Leu Ile Ser Val Arg Leu Ser Tyr Pro Pro 35 40 45
Tyr Qu dAn Hs Gu Cys H's Phe Pro Asn Lys Ala Met Pro Ser Ala 50 55 60

Gy Thr Leu Pro Trp Val G@n Ay Ile Ile Cys Asn Ala Asn Asn Pro 65 70 75
sO0 10474 Cys Phe Arg Tyr Pro Thr Pro Ay Qu Ala Pro Gy Val Val dy Asn |
BS 90 95 WD 00178972 pCr/U500116765 Phe Asn Lys 5er Ile Val Ala Arg Lei)

Phe Ser Asp Ala Arg Arg Leu 100 105 110 Leu Leu Tyr Ser @ n Lys Asp Thr

Ser
Met Lys Asp Met Arg Lys Val 115 120 125 Leu Arg Thr Leu A n @ n Ile Lys Lys
Ser Ser Ser Asn Leu Lys

Leu 130 135 140 G n Asp Phe Lgu,Mals-esp Asn G u Thr
Phe Ser Gy PWEY &R 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 An @y Tyr Gn Leu H's Leu Thr 190 {185 190 Ser Leu Cys Asn Ay Ser Lys
Ser Gu Qu Met Ile dn Leu Ay Asp 195 200

545 550 £55 560

Asp Asn Val Glu Arg Thr Asn Lys Ile Lys hsp Gly Tyr Trp Asp Pro

565 570 575

Gly Pro Arg Ala Asp Prc Phe Glu Asp Met Trp Tyr val Trp Gly Gly

580 585 5%0

Phe Ala Tyr Leu Gln Asp val Val Glu Glp Ala Ile Ile Arg Vval Leu

595 600 605

Thr Gly Thr Glu Lys Lys Thr Gly val Tyr Met Gln Gln Met Pro Tyr

€10 615 620

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 val Ala val Ile Ile

645 €50 BES

Lys Gly lle val Tyr Glu Llys Glu Ala Arg Leu Lys Glu Thr Met Axg

EEQ 665 €70

Ile Met Gly Leu Asp Asn Ser Ile Leu TIp Phe Ser Trp Phe Ile Ser

675 680 €8BS

Ser Leu lle Proc Leu Leu Val Ser Ala Gly Leu Leuw Val Val lle Leu

690 695 700



205 Gn Gu
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230 235 240
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Ser Arg Ala Asn
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Phe Thr Leu Lys
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Phe Gly Cys Glu

Glo
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Leu

Phe Leu Tyr Gly Val
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Trp Asp Asn
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Metr Thr Trp
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Gln Tyr Gly Ile Pre Arg Pro Trp
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I~ Jf 245 250 255 Ala Thr
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Leu Leu H's

Met Arg Ser Trp Ser
275 280 285 Thr Asn Val
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Ay Gly 325 330FSBSMRERF Ay Thr du
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Ala Leu

795
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Cys Phe
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Leu Leu
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lLeu Phe
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Trp
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Thr Al a
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Asn G u
Wed 00481
Il e Asn
Il e Val

ESD

Pro Asp Thr Pro Ala Thr Arg G n Val Met Ala G u Val Asn
400 WD 00/ 78972 6¢ PCTI| 1S0011676S Lys Thr Phe G n GQu Leu Ala

Glu
Asn
Asn
Adn
Ser

Thr

Leu
Lys
Phe

Gy Met Trp 405 410 415 Gu Gu Leu Ser Pro Lys Ile
Ser A n Gu 420 425 430 Met Asp Leu Val Arg Met Leu
Asp H's Phe 435 440 445 Trp Au @n Gn Leu Asp Ay
Asp Il e Val 450 455 460 Ala Phe Leu Ala Lys His Pro
Asn Ay Ser 470 475 480 465 Val Tyr Thr Trp Arg
Asn G n Ala Ile Arg 485 490 4 T Ile Ser Arg Phe
Asn Lys Leu Gu Pro 500 SOSP%?Uﬂ?n{Tse Ala Thr Qu
Ser Met G u Leu Leu Asp 515 520 525 G u Arg Lys Phe
Thr Ay Ile mPro Ay 530 535

85% BEO

Trp Phe Gly Glu Glu Ser Asp Glu Lys Ser His Pro Gly Ser Asn Gla

BES

870 875 BEO

Lys Arg Met Ser Glu Ile Cys Met Glu Glu Glu Pro Thr His Leu Lys

88s 850 895

Leu Gly vVal Ser Ile Gln Asn Leu val Lys Val Tyr Arg Asp Gly Met

500

205 910

Lys val Ala Val Asp Gly Leu Ala Leu Asn Phe Tyr Glu Gly Gln Ile

915

520 925

Thr Ser Phe Leu Gly His Asn Gly Ala.Gly Lys Thr Thr Thr Met Ser

230

935 940

Iie Leu Thr Gly Leu Phe Pro Pro Thr Ser Gly Thr Ala Tyr Ile Leu

945

SED 955 260

Gly Lys Asp Ile Arg Ser Glu Met ger Thr Ile Arg Gln Asn Leu Gly

365 $70 875

Val Cys Pro Gln His Asn Val Leu Phe Resp Met Leu Thr Val Glu Glu

SBO

985 990

His Ile Trp Phe Tyr hla Arg Leu Lys Gly Leu Ser Glu Lys His Val

995

1900 1005




540 Ser Ile GQu Lev Pro Hi's Hs Val Lys Tyr Lys Ile Arg Met Asp Ile WO |
00/ 78972 PCT/ USOQO 16765 545 550 555 560 Asp Asn Val G u Arg Thr Asn Lys lle -
Lys Asp Ay Tyr Trp Asp Pro 565 570 575 Ay Pro Arg Ala Asp Pro Phe G u Asp

Met Trp Tyr Val Trp Gly Gly 580 585 590 Phe Ala Tyr Leu G n Asp Val Val Gu

An Alalle Ile Arg Val Leu 595 600 605 Thr Ay Thr CQu Lys Lys Thr Gy Val

Tyr Met Gn A n Met Pro Tyr 610 615 620 Pro Cys Tyr Val Asp Asp Ile Phe Leu

Arg Val Met Ser Arg Ser Met 630 635 640 625 Pro Leu Phe Met Thr Leu Ala

Trp Ile Tyr Ser Val Ala Val Ile Ile 645 650 655 Lys Sg%(m%@g% val Tyr Qu Lys

Gu Ala Arg Leoopgsz G u Thr Met Arg 660/665 670 Ile y Leu Asp Asn Ser |
Ile Leu Trp Phe Ser Trp Phe Ile Ser q; 680 685 Ser Leu Ile Pro Leu Leu Val |
Ser Ala Ay Leu Leu Val Val Ile Leu 690 695 700 WO 00178972 |

Lys Ala Glu Mer Glu Gln Mer Ala Leu Asp Val Gly Leu Pro Ser Ser

1010 1015 1020

Lys Leu Lys Ser Lys Thr Ser Gln Leu Ser Gly Gly Met Gln Arg Lys

i02%s 1030 1035 1040

Leu Ser Val Ala Leu Ala Phe val Gly Gly Ser Lys Val val Ile Leu

1045 1050 1058

Asp Glu Pro Thr Ala Gly Val Asp Pro Tyr Ser Arg Arg Gly lle Trp

1060 1065 1070

Glu Leu Leu Leu Lys Tyr Arg Gla Gly Arg Thr lle Ile Leu Ser Thr

1075 1080 108B%

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

1165 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 13150

Lys Lys Glu Asp Ser Val Ser Gln Ser Ser Ser Asp Ala Gly Leu Gly




PCTN 500f1 6765 Lys Leu Gy Asn Leu Leu Pro Tyr 5er Asp Pro Ser Val Val Phe |

Val 705 710 715 720 Phe Leu Ser Val Phe Ala Val Val Thr Ile Leu A n Cys Phe
Leu Ile 725 730 735 Ser Thr Leu Phe Ser Arg Ala Asn Leu Ala Ala Ala Cys Gy
Gy Ile 740 745 750 Ile Tyr Phe Thr Leu Tyr Leu Pro Tyr Val Leu Cys Val Ala
Trp Gan 755 760 765 Asp Tyr Val Gy Phe Thr Leu Lys Ile Phe Ala 5er Leu Leu
Ser Pro 770 775 780 Val Ala Phe Ay Phe Ay Cys GQu Tyr Phe Ala Leu Phe Gu
GQu Gan 785 790 795 000 Ay Ile @Ay Val Gan Trp Asp Asn Leu Phe du Ser
Pro Val Gu du 005 810 815 Asp Gy Phe Asn Leu Thr Fwuseerss | e Ser Met Met
Leu Phe Asp TH?®E%(* 825 830 Phe Leu Tyr Gy Val Met Thr Trp Tyr Ile Gu A a
Val Phe Pro Gy 835 840 845 Gan Tyr @¥% lle Pro Arg Pro Trp Tyr Phe Pro Cys
Thy Lys 5er Tyr wOo OOr 8972 850 8S5 860 PC7/11S00116765 Trp Phe v Gu Qu
Ser Asp Gu Lys Sernsl—slis Pro Gy ., Sgr Asn G n e

Ser Asp His Glu Ser Asp Thr Leu Thr Ile Asp Val Serx Ala Ile Ser

1170 1175 1180

Asn Leu Ile Arg Lys His val Ser Glu Rla Arg Leu Val Glu Asp Ile

1185 1150 1155 izo00

G6ly 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 1le Asp Asp Arg Leu Ser Asprheu

1220 1225 1230

Gly Ile Ser Ser TyT Gly Ile Ser Glu Thr Thy Leu Glu Glu Ile Fhe

1235 1240 1245

Leu Lys val Ala Glu Glu ser Gly Vval Asp Rla Glu Thr Ser Asp Glv

1250 1255 1260

Thr Leu Pro Ala Arg Arg Ash Arg Arg Ala Phe Gly Asp Lys Gln Ser

1265 1270 1275 12BQ

Cys Leu Arg Pro Fhe Thr Glu Asp Asp Ala Ala Asp Pro Asn AsSp Ser

1285 1280 1285

asp lle Asp Pro Glu Ser Arg Glu Thy Asp Leu Leu Ser Gly Met Asp

1300 1305 1310




865 870 875 8B0 Lys Arg Met S5er Qu Ile Cys Met Qu Qu GQu Pro Thr H s Leu
Lys B85 690 895 Leu Gy Val Ser Ile An Asn Leu Val Lys Val Tyr Arg Asp Ay
Met 900 905 910 Lys Val Ala Val Asp Ay Leu Ala Leu Aso Phe Tyr Au Ay Gn
e 915 920 925 Thr Ser Phe Leu Gy His Asn Ay Ala.dy Lys Thr Thr Thr Met
Ser 930 935 940 Ile Leu Thr Gy Leu Phe pro pro Thr 5er Ay Thr Ala Tyr Ile
Leu 945 950 955 960 Ay Lys Asp Ile Arg Ser Qu Met Ser Thr Ile Arg G n
Asn Leu Ay 965 970 975 val Cys Pro Gn His Asn Val Leu Phe Asp Met Leu Thr
Val Gu Qu 960 965 990 His Ile Trp Phe Tyr Ala Arg %Hu §, y Leu Ser Gu
Lys H s Val 984000 1005 WO OOR8972 PCTNSOO | 6765 Ly Qu Mt Au @n
Met Ala Leu Asp Val Ay Leu Pro Seré;?r 1010 1015 1020 Lys Leu Lys Ser Lys
Thr Ser An Leu 5er Ay Ay Met An“Arg Lys 1025 1030 1035 1040 Lau Ser
Val Ala Leu Ala Phe Val Ay Gy Ser Lys Val Val Ile Leu 1045 1050 1055

Gly Lys Gly Ser Tyr Gln val Lys Gly Trp Lys Leu Thr Glm Gin Gln

1315 1320 1325

Phe Val Ala Leu Leu Trp Lys Arg Leu Leu Ile Ala Arg Arg Ser Arg

1330 1335 1340

Lys Gly Phe Phe Ala Gln Ile val Leu Pro Ala val Phe val Cys 1le

1345 1350 1355 1360

Ala Leu Val Phe Ser Leu Ile Val Pro Pro Phe Gly Lys Tyr Pro Ser

1365 1370 1375

Leu Glu Leu Gln Prao Trp Met Tyr Asn Glu Gln Tyr Thr Phe Val Ser

1380 1385 1390

Asn Asp Ala Pro Glu Asp Thr Gly Thr Leu Glu Leu Leu Asn Ala Leu

1395 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

1425 1430 1435 1440

Val Pro Gln Thr Ile Met Asp Leu Fhe Gln Asn Gly Asn Trp Thr Met

1445 1450 1455

Gln Asn Pro Ser Pro Ala Cys Gln Cys Ser Ser Asp Lys lle Lys Lys




Asp Gu Pro Thr Ala Ay Val Asp Pro Tyr 5er Arg Arg Ay Ile Trp 1060 1065
1070 G u Leu Leu Leu Lys Tyr Arg An Ay Arg Thr Ile Ile Lau Ser Thr 1075
1080 1065 His His Met Asp Qu Ala Asp Val Leu Ay Asp Arg Ile Alalle lle
1090 1095 1100 Ser H's Ay Lys Leu Cys Cys Val Ay Ser Ser Leu Phe Leu Lys
Asn 1105 1110 1115 1120 G n Leu Ay Thr Gy Tyr Tyr Lau Thr Leu Val Lys
Lys Asp Val Gn 1125 1130 1135 Ser 5er Leu Ser Ser Cys Arg Asn Ser Ser Ser
Thr Val Ser Tyr Lau 1140 1145 1150 Lys Lys G u Asp Ser Val Set @ n Ser Ser
Ser Asp Ala Ay Leu Gly pCTIUS00/ 36765 WO 00x8972 135Bbusekp®s | if5 Ser Asp
Hs du 5er Aspeomz Leu Thr Ile Asp Val Ser Ala Ile Ser 12,70 1115 1180
Asn Leu Ile Arg Lys H's Val Eel Gu Ala Arg4eu Val Gu Asp Ile 1190 1195
1200 1185 Ay H's Qu Leu Thr Tyr Val Leu Pro Tyr Au Ala Ala Lys u dy
1205 1210 1215 Ala Phe Val Gu Leu Phe Hs GQu lLLg Asp Asp Arg LeU Ser Asp
Leu 1225 1230 1220 4s° Hes

Met Leu Pro Val Cys Pro Fro Gly Ala Gly Gly Leu Pro Pro Pro Gln

1475 1480 1485

Arg Lys Gln Asn Thr Ala Asp Ile Leu Gln Rsp Leu Thr Gly Arg Asn

14390 1485 1500

I1le Ser Asp Tyr Leu val Lys Thr Tyr val Gln Ile Ile Ala Lys Ser

1505 1516 1515 1520

Leu Lys Asn Lys lle 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

Asp Thr Arg Asn Rsn val Lys Val Trp Phe Asn Asn Lys Gly Trp His

1585 1590 15895 1600

Ala
Ala Ile Ser Ser Phe Leu hsn val Ile Asn Asn Ala Ile Leu Arg

1605 1610 1615



Ay Ile Ser Ser Tyr Ay Ile 5er Glu Thr Thr Leu Au GQu Ile Phe
1245 Leu Lys Val Ala Qu GQu Ser Ay Val Asp Ala Au Thr Ser Asp d)? 1250
1255 1260 Thr Leu Pro Ala Arg Arg Asn Arg Arg Ala Pile Ay Asp Lys @ n Eel
1275 1260 1265 1270 Cys Leu Arg Pro Phe Thr A u Asp Asp Ala Ala Asp Pro
Asn Asp Ser 1285 1290 1295 Asp Ile Asp Pro Qu 5er Arg Qu Thr Asp Leu Leu
5er Ay Met Asp 1305 1310 1300 wo 00n8972 ff PCTIUSOO |1 676S Ay Lys Ay
Ser Tyr Adn Val Lys Ay Trp Lys Leu Thx An G n A n 1315 1320 1325 Phe Val
Ala Leu Leu Trp Lys Arg Leu Leu Ile Ala Pig Arg Ser Bifustdslds 1335 1340 Lys
Gy Phe Phe Aco@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 Qu Leu dn Pro Trp Met % Asn Gu Gn Tyr Thr Phe Val Ser

1380 1385 1390 Asn Asp Ala Pro Qu Asp Thr Gy Thr Leu Gu Leu Leu Asn Al a

Leu 1395 1400 1408 Thr, Lys AsR.Pro GsPie Gyodhs asgeCys Met Gu Gy Asn

1620 1625 1630

1235 1240

Asn His Pro Leu hsn 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 Rla Ser Phe val Val Fhe Leu Ile Gln Glu Arg

1665 1670 1673 1680

val Ser Lys Ala Lys His Leu Cin Phe Ile Ser Gly val Lys Fro Val

1685 1690 1695

Jle Tyr Trp Leu Ser Asn Phe Val Trp Asp Met Cys Asn TyY val val

1700 1705 1710

Pro Ala Thr Leu val Ile 1le Ile Phe Ile Cys Phe Gln Gln Lys 5Ser

1715 i72e 172%

Tyr Val Ser Ser Thr Asn Leu Pre val Leu Ala Leu Leu Leu Leu Leu

1730 1735 1740

Phe
Tyr Gly Trp Ser lle Thr Pro Leu Met Tyr PTo Ala Ser Phe Val

1745 1750 1755 13760

Lys Ile Pro Ser Thr pla Tyr val Val Leu Thr Ser Val Asn Leu Phe




1410 1415 1420 Pro Asp Thr Pro Cys G n Ala Gy u Qu GQu Trp Thr Thr Al a
Pro 1425 1430 1435 1440 Val Pro G n Thr Ile Met Asp Leu Phe G n Asn Ay

Asn Trp Thr Met 1445 1450 1455 G n Asn Pro Ser Pro Ala Cys G n Cy+s Sex

5er Asp Lys Ile Lys Lys PCT/US00/16765 w0 00178972 1460 1465 1470 Met Leu
Pro Val Cys Pro Pro Ay Ala Gy Gly Leu Pro Pro Pro G n 1475 1480 1485 Axg
Lys Gn Asn Thr Ala Asp Ile Leu G n Asp Leu Thr Ay Arg Asn 1490 149S 1500
Ile Ser Asp Tyr Leu Val Lys Thr Tyr Val Gn lle Ile Ala Lys Ser 1515 1520

1505 1510 Leu Lys Asn Lys Ile Trp Val Asn G u Phe Argrhgeonéksy Gy Phe Ser
1525 1530 1538 °%Y®{*Ay Val Ser Asn Thr Gn Ala Leu Pro Pro 5cr Gn Qu Va

Asn 1540 1545 1550 Asp Ala Ile Lys G n ﬁg Lys Lys H's Leu Lys Leu Ala Lys
Asp Ser 1555 1560 1565 Ser Ala Asp Arg Leu Asn Ser Leu Ay Arg Phe Met
Thr Gy Leu 1575 1580 155570 Asp Thr Acg A ;n- Asn,Mal Lys Val Trp Phe Asn
Asn Lys Gly Trp His 1595°1600 1585 1590

1le Gly lle 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

1795 180D 1805

Ile Phe Pro His Phe Cys Len Gly Arg Gly Leu Ile Asp Met val Lys

1810 1815 1820

Asn Gln Ala Met hla Asp Ala Leu Glu Arg Phe Gly Glu Asn Arg FPhe

1825 1830 1835 1640

val Ser Pro Leu Ser Trp Asp Leu val Gly Arg Asn Leu Phe Rla Met

1845 1850 185%

Ala val Glu Gly Vval val Phe Phe Leu Ile Thr Val Leu Ile Gln Tyr

1B60 1865 1870

Arg Phe Phe Ile Arg Fro Arg Pro Val Asn Ala Lys Leu Ser Pro Leu

1875 18B0 1885

Acn Asp Glu Asp Glu Asp val Arg Arg Glu Arg Gln Arg Ile Leu Asp

1890 1885 1500

Glv Gly Gly Gln Asn ASp Ile Lew Glu Ile Lys Glu Leu Thr Lys Ile

1905 191¢ 191% 1520




Ala Ile Ser 5¢cr Phe Leu Asn Val Ile Asn Asr

_Aalle Leu Arg Ala 1610 1615 |
1605 WD 00178972 6 PCTI US00116765 Asn Leu A n Lys Gy Qu Asn Pro Ser H s |

Tyr Ay Ile Thr Ala Phe 1620 1625 1630 Asn His Pro Leu Asn Leu Thr Lys G n
Gn Leu Ser Au 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 lie An Qu Arg 1670 1675 1680 1665 Val Ser Lys Al a

Lys Hs Leu G n Phe Ile Ser Gy Val Lys Pro Val 1685 1690 1695 Ile Tyr Trp
Leu 5Ser Asn Phe Val Trp Asp Met Cys Asn Tyr Val Val _170Q,,1¢05 1710 Pro Al a
Thr Leu Val kloaetsie |l e Phe I1e Cys Phe A n @ n Lys Sex 1720 1725 1715

Tyr Val Ser Ser Thr Asn Leu Pro Val Leu Leu Leu Leu Leu Lev 1735 1740
1730 Tyr Ay Trp Ser lie Thr Pro Lev Me r Pro Ala Ser Phe Val Phe 1755

1760 1745 1750 Lys Ile Pro Ser Thr Ala Tyr Val Val Leu Thr Ser Val Asn Leu
Phe WO 00/ 78972 69 1765 1770

Tyr Arg Arg Lys Arg Lys Pro Ala Val Asp Arg Ile Cys val Gly Ile

1935
1628 . 1830

Pro Pro Giy Glu Cys Phe Gly Leu Leu Gly val Asn Gly Ala Gly Lys

1540 1545 1550

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

1570 1975 1980

la Ile Thr Glu Leu
His Gln Asn Mer Gly Tyr Cys Pro Gln Phe Asp A

2000
1998
1985 1990

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

Gl
Gly Leu Val Lys 'Iy¥ Gly Glu Lys TyT Ala Gly Asn Tyr Ser Gly b4

2035 2040 2045

Fro
Asn Lys Arg Lys Levu ser Thr ARla Met Ala Leu Ile Gly Gly Fro

20%0 2055 2060

Ala Ar
val val Phe Leu Asp Glu Fro Thr Thr Gly Met Asp PIO Lys a g




PCT1US00/ 16765 17.75 Ile Ay Ile Asn Ay Ser Val Ala Thr Phe Val Leu GQu
Leu Phe Thr 1780 1705 1790 Asp Asn Lys Leu Asn Asn |Ile Asn Asp |Ile Leu Lys
Ser Val Phe Leu 1795 1800 1805 lie Phe pro His Phe Lys Leu Gy Arg Ay Leu
Ile Asp Met Val Lys 1810 1815 1820 Asn G n Ala Met Ala Asp Ala Leu Gu Arg
Phe Gy GQu Asn Arg Phe 1825 1830 1835 1840 Val Ser pro Leu 5er Trp Asp
Leu Val Gy Arg Asn Leu Phe Ala Met 1845 1850 1855 Ala vVal u dy Vval Val
Phe Phe Leu Ile Thr Val Leu Ile @n Tyr 1860 1865 1870 Arg Phe Phe Ile Arg
Pro Arg Pro Val Asn Ala Lys Leu Ser Pro Leu 1875 188@d@8Rf\sn Asp G u Asp
G u Asp Val Avgese2 A u Arg Gn Arg Ile Leu Asp 1890 1895 190D dy dy Ay
A@n Asn Asp Ile Leu u Ile Lys Gu_Leu Thr Lys Ile 1905 1910 1915 1920 WO
00! 78972 PCT/ USOCQJ16765 Tyr Arg Arng‘ys Arg Lys Pro Ala Val Asp Arg Ile Cys
Val Ay Ile 1930 1935 1925 Pro Pro Ay Glsu Cys Phe ({,y Leu Leu Ay Val
Asa Ay Ala dygsbys 1940 1925 1950 27

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 hsn 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 Fhe Gly

2145 2150 2155 2160

Leu Ala Phe Pro Gly Ser Val Leu Lys Glu Lys His Arg Asn Mer Leu

2165 2170 2175

Gin Tyr Gln Leu Pro Sex ser Leu Ser Ser Leu hRla Axg Ile Phe Ser

2180 218% 2180

Ile Leu Ser Gln Ser Lys Lys Arg lLeu His Ile Glu Asp Tyx Ser Val

2195 2200 2205

Ser Gln Thr Thr Leu Asp Gln val Phe Val Asn Phe Ala Lys hsp Gln

2210 2215 2220




Ser Ser Thr Phe Lys Met Leu Thr Ay Asp Thr Thr Val Thr Arg Ay 1955 1960
1965 Asp Ala Phe Leu Asn Lys Asn Ser Ile Leu Ser Asn Ile Hs Qu Val 1975
1980 1970 Hs Gn Asn Met Ay Tyr Cys Pro Gn Phe Asp Ala Ile Thr Qu Leu
1995 2000 1985 1990 Leu Thr Ay Arg Qu H's Val Au Phe Phe Ala Leu Leu
Arg Ay Val 2010 2015 2005 Pro u Lys Qu Val Gy Lys val Ay Gu Trp
Ala Ile Arg Lys Leu 2025 2030 2020 Gy Leu Val Lys Tyr Ay Gu Lys Tyr
Ala Ay Asn Tyr Ser Ay Ay 2040 2045 2035 Asn Lys Arg Lys Leu Ser Thr
Ala Met Ala LeU lle Ay Ay Pro Pro 2050 2055 2060 Ve ¥?I]‘ ghe Leu Asp Qu
Pro Thr Thr @yt Asp Pro Lys Ala Arg WO 00P78972 p 8501 16165 2070
2075 2050 2065 Arg Phe Leu Trp Asn Cys Ala Leu Ser Val Val Lys Qu Ay Ar
Ser 2085 2090 2095 Val Val Leu Thr Sersihis Ser Met Qu Gu Cys Gu Ala Lou

Cys Thr 2100 2105 2110 Arg Met Ala lie net Val Asn Ay Arg Phe Arg Cys Leu
Gy Ser Val

g

Ser Asp Asp Asp His Leu Lys Asp Leu ser Leu Eis 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> 11
<211> 24
<212> DNA

<213>» Artificial Seguence

<2203

<220>

<220>

220>

<223> Description of Artificial Seguence: ABC1

amplification primer

<400 11

24
CCTLCtcatla cacaaaaacc agac




|

2115 2120 2125 A n H's Leu Lys Aso Arg Phe Gy Asp Ay Tyr Thbr Ile Val Val
Arg 2130 2135 2140 Ile Ala Gy Ser Asn Pro Asp Lou Lys Pro Val @ n Asp Phe
Phe Gy 2145 2150 2155 2160 Lou Ala Phe Pro Ay Ser Val Leu Lys GQu Lys
H's Axg Asn Met Lou 2165 2170 2175 G n Tyr A n Lou Pro Ser Ser Lou Ser Ser
Lou Ala Arg lie Phe 5er 2180 2185 2190 Ile Lou Ser G n Ser Lys Lys Arg Leu
Hs Ile Qu Asp T;rr Ser Val 2195 2200 2205 5er A n Thr Thr Leu Asp dn
Val Phe Val Asn Phe Ala Lys Asp G n 2210 2215 2220 WD 00/ 78912

PCTI U500116765 Ser Asp Asp Asp His Leu Lys Asp Leu Sgfrilseedd s Lys Asn G n
Thr 2225 2230 %9738 2240 Val Val Asp Val Ala Val Leu Thr Ser Phe Leu G n
Asp G u Lys Val 2245 2250 Lys G u Ser Tyr Val 2260 <210> 11 <211> 24
c212> DNA <213> Artificial Sequence c2203 <220> c220> <220> <223>
Description of Artificial Sequence: ABCI anplification prinmer

<210» 12
«211» 23

<212> DNA

«213> ARrrtificial Segquence

«220>

<220>

<220>

<2205

<223> Description of Artificial Sequence: ABC1

amplification primer

<400> 12

23
gCttTcottic acrteorcate ctg

«210>» 13
«211> 22
<212> DNA

<213 Artificial Segquence
<220>
<220>

<223> Description of Artificial Sequence: ABC1 RT-PCR

primer




c400> 11 2255 24 cctctcatta cacaaaaace agac WQ 0017$972 <210> 12
<212> DNA <213> Artificial Sequence <220> <220> <220> <220> <223>
Description of Artificial Sequence: ABCL anplification primer <400> 12
gctttctttc acttctcatc ctg <210> 13 <211> 22 <212> DNA <213> Artifici al
Sequence <220> <220> ¢223> Description of Artificial Sequence: ABCl1L RT-PCR

pri mer PCT/US00116765 23 wo 00/ 78972 <400> 13 tccttgggtt caggggatta tc
<210> 14 <211> 21

<211> 23

§972 PCT/USD0/16765
WO 0077

E

«400> 13

22
tecttgggtt caggggatta tc

<210> 14
«211» 21
«212> DNA

«213> Arvificial Sequence

<220>

<220>
<223> Descriptien of Artificial Sequence: ABC1 RT-PCR

primex

<400> 14

21
caatgrtttt gtggettcgg ©

<210 15
<211% 40
«<212> DNHA

<213>» Arrificial Seguence

<220>

«220>

«<223> Description of Arrificial Segquence: ABC1 RT-PCR

primer




<212> DNA <213> Artificial Sequence <220> <220> <223> Descri ption of
Artificial Sequence: AEC1L RT-PCR prinmer <400> 14 caatgttttt gtggcttcgg c
<210> 15 <211> 40 <212> DNA <213> Artificial Sequence <220< <220> <223>
Description of Artificial Sequence: ABC1L RT-PCR primer pCTIl1S001] 6765 22
21 WO 00f 18972 <400> 15 agtcgagctc caaacatgtc agctgttact ggaagtggcc <210>
16 <211> 25 <212> DNA <213> Artificial Sequence <220> <220> <223>

Description of Artificial Sequence: ABClL RT-PCR primer <400> 16 tctctggatt
ctgggtctat gtcag PCTAUSH0/16765
w0 00/78972

)

<400> 15

agtcgagotc caaacatgte agergttact ggaagtiggec 40

<210> 18
«211> 25
<212> DNA

«213> Artificial Seguence
<220>

«220>
«2235> Description of Artificial Sequence: ABC1 RT-PCR

primer

<400> 16

25
tcrtctggatl crtgggoerat grteag

210> 17
«211> 23
¢212> DNA

<213>» Artificial Seguence
«220>
«<220>

<223> Description of Artificial Sequence: ABC1l RT-PCR

primer




<210> 17 <211> 23  <212> DNA <213> Artificial Sequence <220> <220> <223>
Description of Artificial Sequence: ABCL RT-PCR prinmer PCT (U 500J16165 40

25 WD 00/ 78972 <400> 17 gggaaccttt gtggaactct ttc <210> IS <211> 41 <212>
DNA <213> Artificial Sequence <220> <220> <223> Description of Artificial

Sequence: ABCl RT-PCR prinmer <400> 1B PCT/ US00116165 23 act ggtcgac

cattgcattg cattgcattg aatagtatca 9 41 <210> 19 <211> 19 <212> DNA <213>
Artificial Sequence <220> <220>

WO 00/78972 PCT/IS00/16765
k
<400> 17

gggagccttt grggaactct trc 23

<210 1B
<21l> 41
<212s DNA

<213» Arcificial Sequence
220>

<220>
<223> Description of Artificial Sequence: ABC1 RT-PCR

primer

<400> 16

actggrcgac cartgaattg cattgcattyg aatagtatca g 41

<210> 19
211> 18
<212> DA

<213»> Artificial Segquence

«220>

<220>

<223> Description of Artificial Seguence: ABC1

sequencing primer

<4Q0C> 19




1
i
]
!
|
|

<223> Description of Artificial Sequence: ABCl sequencing prinmer <400> 19
WO 00! 78972 tttcctggtg gacaatgaa <210> 20 <211> 18 c¢212> DNA <213>
Artificial Sequence >220> <220> <223> Description of Artificial Sequence;
ABCl1 sequencing prinmer <400> 20 agtgacatgc gacaggag <21D> 21 >211> 18
<212> DNA <213> Artificial Sequence <220> <220> >223> Descri ption of
Artificial Sequence: ABCl sequencing primnmer PCT/USQ0136765 19 18 <400> 21
WO OOr 18912 gatctagaag gcatgtgg <210> 22 <211> 18 <212> DNA

/US0B/16765
WO 00/78972 PCT.
tttectgaty gacaatgaa 19
<210> 20
«211> 1B
<212> DHNA

<213> Artificial Sequence

<220>

<220>
<223> Description of Artificial Sequence: ABC1

seguencing primer

«400> 20

18
agtgacatgc gacaggag
<210> 21
c211> 18
«212>» DNA

<213> Artificial Segquence

<220>

<220>

<223> Descripticn of Artificial Sequence: ABC1

sequencing primer

<400> 21




<213> Artificial Sequence <220> <220> <223> Description of Artificial

Sequence: A33Cl sequencing primer <400> 22 ccaggcagca ttgagctg <210> 23
<211> 18 <212< DNA <213> Artificial Sequence <220> <220:- <223<

Description of Artificial Sequence: ABC sequencing prinmer <400> 23

pCTI USOCO' 16765 18 18 18 ggcctggaca acagcata WO 00/ 78972 <210> 24 <211> 19
<212> DNA <213> Artificial Sequence <220> <220> <223> Description of

Artificial Sequence: ABCI sequencing priner <400> 24 ggacaacctg tttgagagt

S00/16765
WO 00778972 PCT
. 18
gatctggasg geatgtgg
210> 22
<21i> 18
«212> DNAR

<213> Artificial Sequence

<220>

c220>
<223> Descripticn of Artificial Sequence: ABCI

seguencing primer

«400> 22

1B
ccaggeageca ttgagerg

<210> 23
«211> 18
«212> DNA

<213> Artificial Seguence

<220>

«220:
«2231» Descriprion of Artificial Sequence: ABCL

sequencing primer

<4 00> 23

18
ggcctggaca acageata




<210> 25 <211> 1B <212> DNA <213> Artificial Sequence <220> <220> <223>
Description of Artificial Sequence: AEC] sequencing prinmer <400> 25
aagacgacca ccatgtca PCTIUSOCQJlI 6765 19 18 WO 00! 78972 10 <210> 26 <211> 18
c212> DNA <213> Artificial Sequence c220> e220> ¢223> Descri ption of

Artificial Sequence: ABCl sequencing primer t400> 26 atatgggagc tgctgctg
c210> 27 c211> 24 c212> DNA <213> Artificial Sequence c220> c220> <223>
Description of Artificial Sequence: ABCL

WO 00/78972 PCTNIS00/16765

39

<210 24
<21l> 19
<212> DNA

<213> Artificial Sequence
220>

«220>
«<223> Description of Artificial Sequence: ABCI

sequencing primer

<400> 24

ggacaacctg ttrgagagt 19

<210> 25
<21l> 18
<212> DNA

<213> Artificial Seguence

«<220>

<220>

<223> Description of Artificial Sequence: ABCI

sequencing primer

<400> 25

18
aagacgacca ccatgrca




sequenci ng primer c400> 27 PCTIUSOO 16765 18 24 gggcatgagc tgacctatat gctg
WO 00178972 <210> 28 <211> 18 <212> DNA <213> Artificial Sequence <220>
<220> <223> Description of Artificial Sequence: ABCl sequenci ng priner
<400> 28 aagagactgc taattgcc <210> 29 <211> 18 <212> DNA <213> Artificial
Sequence <220> <220> <223> Description of Artificial Sequence: ABCl

sequenci ng prinmer <400> 29 1PCT/US00116765 18 18 agcgacaaaa tcaagaag WO
00/ 78972 '12

w0 00/78972 PCT/USO0/16765

<210> 26
<211> 18
<212> DNR

%213 Artificial Sequence
<220>

<2205
<223> Description of Artificial Sequence: ABCI

sequencing primer

<400> 26

18
atatggeagc tgcrgetg

«210> 27
<211> 24
«x212> DNA

<213> hrtificial Sequence

220>

«<220>

<223> Description of Artificial Sequence: ABC1

sequencing primer

<4D0> 27

24
gggcatgage tgacctatgt gotg




c210> 30 <211> le <212> DNA <213> Artificial Sequence >220> <220> <223>
Description of Artificial Sequence: A$Cl sequencing primer <400> 30
tggcatgcaa tcagctct <210> 31 <211> 18 <212> DNA <213> Artificial Sequence
>220> <220> <223> Description of Artificial Sequence: ABCl sequencing
primer >400> 31 tcctccacca atctgcct PCT/! 50011 6 7 6 5 1le 19 <210> 32 WD
00/ 18972 PCT/ U 50013 6765 <211> 18 <212> DNA <213> Artificial Sequence

<220> <220> <223> Description of Artificial Sequence: ABClL sequencing
pri mer

WO 00/78972 PCT/US00/16765

<210> 28 ﬂi‘

<211>» 1B
«212> DNA

<213> Artificial Sequence
«220>

<220>
«<223> Description of Artificial Sequence: ABCL

sequencing primer

<4 00> 28

aagagactge tTaattgce 1B

<210> 29
«<211> 18
<212> DRA

<213»> Artificial Sequence
<2205

220>
<223> Description of Artificial Sequence: ABC1

sequencing primer

<400 29

18
agcgacaaaa tCaagaag



<400> 32 ttcttcctca ttactgtt <210> 33 <211> 18 <212> DNA <213> Artificial
Sequence <220> <220> <223> Description of Artificial Sequence: ADCL

sequenci ng priner <400> 33 gatgccatca cagagctg 18 18 <210> 34 wo WB972
<211> 17 <212> DNA ~213. Artificial Sequence <2:20> <2.20> <223>
DescriptiOn O Artifici Al Sequence: ABCI sequencing priner <400> 34
agt gt CCagc atctaaa ~222> DNA ~213~ Artificial Sequence ~220~, ~220> ~223>
DescriptiOn O A-rtifici2Ll Sequence: ABCI sequencing priner .400> 35

WO 00/78971 PCT/USD0/16765
YT
<210 30
<211> 18
<212> DNA

<213> Artificial Sequence
«220%

«220>
<223> bescription of Artificial Sequence: RBC1

segquencing primer

<400C> 30

pY:]
tggcatgeaa tCageter .

<2iC0> 31
«211> 18
<212> DNA

<213> Artificial Seqguence
«220>

<220>
<223> Description of Artificial Sequence: ABC1

sequencing primer

«400> 21

18
tcetecacca atctgect

<210> 32




caaagttcac haatactt ,210> 36 PCTfUS0011 6765 1-7 18 4211> 19 WO 00/ 79972
PCTJUS00115765 <212> DNA <213> Artificial Sequence <220> <220> <223>

Description of Artificial Sequence: ABClL sequencing priner <400> 36
cttagggcac aattceaca 19 <210> 37 <211> 18 <212> DNA <213> Artifici al
Sequence <220> <220> <223> Description of Artificial Sequence: ABCl

sequenci ng prinmer .400> 3? tgaaagttga tgattttc <210> 38 18 <211> 19 WO
00! 78972 <212> DNA <213> Artificial Sequence <220>

w0 0078972 PCT/US00/16765

%3

«211> 1B
<212> DNR

«213> Artificial Sequence
<2205

<220>
223> Descripticon of Artificial Sequence: ABCI

sequencing primer

<400> 32

ttcrttccrca ttactgtt 18

<210Q» 33
<21i> 18
<212> DNA

«213» Artificial Sequence
<2205

220>
«223> Descripticon of Artificial Seguence: ABCl

seguencing primer

<400 23

gatgccatca cagagctg 18

<210> 34



<220> 0C <223> Description of Artificial Sequence: A$Cl sequencing priner
<400> 38 tttttcacca tgtcgatga <210> 39 <211> 17 <212> DNA <213>
Artificial Sequence <220> <220> <223> Description of Artificial Sequence:

ABCl sequenci ng priner <400> 39 ctccactgat gaactgc PCI/USOQ 16765 19 17 WO
00/ 78972 PCTi U500116765 <213> Artificial Sequence <220> <220> <223>

Description of Artificial Sequence: ABCL sequencing prinmer <400> 40

gtttcttcat ctgtttga c210> 41 <231> 18 <212> DNA <213> Artificial

Sequence
<220>

WO 0078972 PCT/USDO/16765

<211> 17 %‘-{'

«212> DRA

<213> Artificial Seguence
<220>

<220>
<2235 Description of hrtificial Seguence: ABCl

seguencing primer

<400> 34

7
agtgtccage atctaaa . 1

<210> 35
<211> 18
<212> DHA

<213> Artificial Sequence
220>

<220>
<223> Descriptrion of Artificial Sequence: ABC1

sequencing primer

<400> 35

18
caaagttcac aaatactt

<210> 36

<21i» 13




<220> <223> Description of Artificial Sequence: ABCl sequencing primner
<400> 41 agggcgtgtc tgggattg 1B 1B <210> 42 <211> 18 <212> DNA WO

00! 78972 PCTI USCA 16765 D$ <213> Artificial Sequence <220> <220> <223>
Description of Artificial Sequence: ABC3 sequencing prinmer <400> 42
cagaatcatt tggatcag is <210> 43 <211: 19 <212> DNA <213> Artifici al
Sequence <220> <220> <223> Description of Artificial Sequence: ASCL

sequenci ng primer <400> 43 catcagaact cctctgag <210> 44 <211> 19 <212>
DNA

WO 00/78972 PCT/US0N6765

@S

<212> DNA

<213> Artificial Seguence
<320>

220>
<223 Description of Artificizl Seguence: ABCI

seguencing primer

<4G00> 36

crtagggcac aattccaca 13

«210> 37
«<21l1> 18
<212»> DNA

«213» Artificial Sequence
<220>

«220>
<223> Description of Artificial Segquence: ABCl

sequencing primer

<400> 37

tgaaagttga tgattftc 18

<210> 3B

«21l> 19




<213> Artificial Sequence 18 WD 00(18972 <220> <220> <223> Descri ption of
Artificial Sequence: ABCl sequencing primer <400> 44 agctggcttg ttttgettt
<210> 45 <211> 18 <212> DNA <213> Artificial sequence <220> <220> <223>
Description of Artificial Sequence: ABClL sequencing priner <400> 45

t ggacacgcc cagcttca <210> 46 <211> |B <212> DNA <213> Artificial Sequence
PCTI US00116765 19 18 WO OOP8972 19' 0 <220> <220> <223> Description of
Artificial Sequence: "C sequencing priner

WO 00778972 PCT/US00/16765

D6
<21Z2> DNA

«213> Artificial Seguence
<2203

<220>
<223> Description of Artificial Sequence: ABC]

sequencing primer

<400> 38

trtrttcacca tgtcgatga 1z

<210 29
<211> 17
«212> DNA

«213> Artificial Seguence
«220>

<220>
<223> Description of Artificial Seguence: ABCl

sequencing primer

<400 29

ctcractgat gaactge 17

<210> 40
<211s> 18

<212> DNA



<400> 46 PCTA) SOO 16765 cctgccatgc cacacaca 18 <210> 47 <211> 18 <212>
DNA <213> Artificial Sequence e220> <220> <223> Description of Artificial
Sequence: ABCl sequencing priner <400> 41 ctcatcaccc gcagaaag <210> 48
<211> 1B <212> DNA <213> Artificial Sequence 18 WD 00/78972 <220> 49 11
<220> <223> Description of Artificial Sequence: ABCl sequencing primner

<400> 48 PCT/USOO 16765 cacactccat gaagcgag 18 <210> 49 <211> 18 >212>
DNA

WO 00778972 PCT/US00/16765

L+

«213> Artificial Sequence
<220

<220>

<223> Descripricn of Artificial Seguence: ABCI

seguencing primer

<4C0D> 40

grttrcrttcat ttgrtrtga 18

«210> 41
«<211» 18
<213> DHA

«213> Artificial Segquence
c220>

«220>
«223> Description of Artificial Seguence: ABC1

seguencing primer

<q4C0> 41

acggeocgtgtc tgggattg 1B

«210> 42
<211> 18

<212> DNA




>213> Artificial Sequence <220> <220> <223> Description of Artificial
Sequence: ABCl sequencing prinmer <400> 49 tccagataat gcgggaaa <210> 50
<211> 18 212> DNA <213> Artificial Sequence 18 WD 00/ 78972 <220> %3Z
<220> <223> Description of Artificial Sequence: ABCl sequencing priner
>400> 50 PC 11JS00116763 tcaggattgg cttcagga 18 <210> 51 <211> 21 <212>
DNA <213> Artificial Sequence <220> >220> <223> Description of Artificial

Sequence: ABCl sequencing primer c400> 51 aagtttgagc tggatttctt g 21 <210>
52

WO 00578972 . PCTAUS00/16765

I8

<213> Artificial Sequence
<220>

<220>
<223» Description of Artificial Sequence: ABC]

sequencing primer

<400> 42

cagaatcatit tggatcag 18

<21i0> 43
«211> 1B
<212> DNA

«<213> Artificial Sequence
«220>

<220>
<223> Description of Artificial Sequence: ABCl

sequencing primer

<q40D> 43

catcagaact getctgag 18

<210> 44
<211» 19
«212> DNA

<213> Artificiazl Segquence



<211> 25 <212> DNA <213> Artificial Sequence <220> WD 00178972
PCT/ 11SQ0/ 16765 93 <220> <223> Description of Artificial Sequence:

bet a- gl obi n anti sense ol i gonucl eoti de <400> 52 cctcttacct cagttacaat ttata
25 <210> 53 <211> 26 <212> DNA <213. Artificial Sequence <220> <220>
<223> Description of Artificial Sequence: ABCl antisense oligonucleotide
<400> 53 catgttgttc atagggtggg tagctc <210> 54 <211> 24 <212> DNA <213.
Artificial Sequence 26 <220> WD 0017$472 PCTI USOOF | 6765 <220> <223>

Description of Artificial Sequence: beta-actin anplification prinmer <400<
54 WO 00778972 PCTAUS00/16765

)

«<220>

<220>
<223> Description of Artificial Sequence: ABCl

sequencing primer

<400> 44

agcrggettg Ltrtgottt 19

«210> 45
<211> 1B
<212> DNA

<213> Artificial Sequence
=220>

«220>
«223» Description of Artificial Seguence: RBC1

sequencing primer

<400> 45

18
tggacacgcc cagettea

«210> 46
«<211> 18
<212> DNA

<213> Artificial Sequence



tcacccacac tgtgccatct acga 24 <210> 55 <211> 25 <212> DNA <213<
Artificial Sequence <220> <220> <223> Description of Artificial Sequence:
beta-actin anplification primer <400> 55 cagcggaacc gctcattgcc aatcg 25
<210> 56 <211< 26 <212> DNA <213> Artificial Sequence c220> WD 00/ 78972
<220> <223> Description of Artificial Sequence: sterol response el enent

ol i gonucl eoti de <400> 56 PCTNS00/ 16765 t cgagtgacc gatagtaacc tctcga 26
<210> 57 <211> 26 <212> DNA <213> Artificial Sequence <220> <220> <223>

Description of Artificial Sequence: nutated sterol reﬁgpnse el enent
ol i ganucl eot | #e w®Yd> 57 PCT/US00/16765

SO

«220>

<220>

<223> Description of Artificial Sequence: ABCl

sequencing primer

«<400> 46

cctgocatge cacacaca 18

<210> 47
<211> 18
<212> DNA

«213> Artificial Sequence
<2205

«220>
<223> Description of Artificial Sequence: ABC1

seguencing primer

<400 47

cLcCatcacce gcagaaag 18

«210> 48
«211> 18
«212> DNA

<213> Artificial Seguence




t cgagct gca cat agtaacc tctcga 26

WO (078972 PCT/US00/16765

34

<220

«220>

<223> Description of Artificial Sequence: ABC1

seguencing primer

<400> 48

cacactccat gaagcgag 18

<210> 4%
«211> 18
<212> DNA

<213> Artificial Seguence
220>

<220
<223> Descriprtion of Artificial Sequence: ABC1

sequencing primer

<400> 49

ttcagataat gcgggaaa 18

«210> 50
<21l> 1B
«212> DHA

«213> Artificial Segquence



WO 00778972 PCT/USBON 6765

«220> Q‘Z_

<220
«223> Description of Artificial Sequence: ABCL

seqguencing primer

<4Q0> 50

tcaggattgg cttcagga 18

<210 51
<211> 21
<212> DNA

<213> Artificial Sequence
«220>

<2203
<223> Description of Artificial Segquence: ABCI

sequencing primer

<400> 51

aagtttgagc tggatttctt g 21

<210>» 52
«211l> 25
<212> DNA

«213> Artificial Segquence

«220>



WO 00/78972 PCTAUSD0/16765

A7

<220

<223> Descriprion of Artificial Sequence: beta-glocbin

antisense oligonucleotide

<400> 52

cctettacct cagrttacaat ttata 25

«210> 53
<211> 26
<212> DNA

<213> Artificial Sequence
<220>

<220>

«223> Description of Artificial Sequence: ABCl antisense

oligonucleoride

«<400> 53

catgrtgttc atagggtggg tagetc 26

<210> 54
<211> 24
<212> DNA

«213s» Artificial Sequence

«220>



WO 00778972 PCT/US0G0/16765

¢

<220>

<223> Descriprion of Artificial Sequence: beta-actin

amplification primer

<400> 54

tcaccecacac tgtgeoratct acga 24

<210> 5%
<211> 25
<212> DNA

<213> Artificial Segquence
<220>

220>

<223> Description of Artificial Seguence: beta-actin

amplification primer

<400> 55

cagoggaace gercattgece aatgg 25

«210> 56
211> 26
«<212> DNA

«213> Artificial Sequence

<220>



WO 00/78972 PCT/US00/16765

o
<220» (3\_?

<223> Descriprion of Artificial Sequence: sterol

response element oligonucleotide

400> 5€

tcgagrtgace gatagtaacc tctcga 26

<210> 57
<211> 26
<212> DHA

<213 Artificial Seguence
«220>

<220>

<223> Description of Artificial Sequence: mutated sterol

response element cligeonucleotide

«400> 57

tcgagrrgca catagtaacc tcetcga 26




