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Field of the Invention [0001] The invention relates to

pepti de and small nol ecul e nedi ators of reverse

chol esterol transport (RCT) for treati ng

hy PMEDPAPEIRS OFREVEREE 8FFOLE] 'lﬁk?N %ﬁ
di seases. Description of the ReI at ed Ar gg ?FORTHE

now wel | - es{ERIEASNEENTHAF Y BRRCHOEESTHRODEMIL T ol

("hyperchol esterolem a”) is a causal factor in the

devel onment of at herosgcl er 05| Jg oreSS| ve

accunul ati on of chol est® R arterial walls.
Fipefttbalveaties ol em a and at her oscl erosis are | eading

causes of cardiovascul ar di seases, including

hypelt0@hki onlhe mwaarrylatrs tcep@pmﬂleslﬁésm,all mesledul @triediators of reverse

and stroke. on i,ndi vidqual s suffer from
R EOL PSR B Fidielie bimbruniesteerionia us ronmied gartiovascular
deests of which are estlnated to exceed $117 billion.
Although there are numerous pharmaceutical strategies
gboAgst erol | evels in the bl ood, many of

thes Y, | desirable S|de effests and have ralsed
saf eﬁwﬂg]o ndS NVeovisl-establishedk et celmvasedei ey cholesterol

¢ ﬁzﬁérhlﬁﬁés?ergfeﬁﬂa’t her ap 'cgtﬁalaq?&&atu?l %Vlega‘f{'l&tt s Wéoscleroms a

'esterol transport, an inportan
piolgedssive mosumsulaiidro b€ shelesibrof mathi hige bﬁﬁ‘yal \{IQI%O3Hypercholesterolem1a
(af ul ati ng, chol esterol is carried by plas
an %‘g‘ﬁff’é‘ﬂ%‘io are leadine-equges it cagdippnsewlar ﬂﬁ%ﬁeariaclyflmgémertensmn
Qﬁr@g t d 0
cdt densi t%ltltgllyoq]%%%?&eeﬁ %gé%{ﬁd) 4&0’% %}#oﬂ‘hi gemﬁ ? gldlwguals suffer from
héairpastacio taihngeaf Hhy Tarited ISMemrm tl(b’l@sﬁ&if Qﬂﬁd:h &8lektifhted to exceed
e bel e_*oed tt%gr e responsi ble for the delivery of
S B0 bakipr ofAlfonsh ¢ fer AlFe AUMEFWS ePharmpeeutisgl staiegigh dfor lowering
a
C@F%sgﬁglgl%?ﬁgti{h%mlgd@ tn?arné 0%%38 ﬁé')e ﬁrﬁie?)ﬁblﬁ? ﬁ@ ffleﬁ(js pnd have raised

safetgwoparts. Mesarviehamnt b thia aﬂﬁrnafctal@favﬁﬂﬂﬂ@ gheyf krabled MMequately
ext.rahepatic ssues to the liver where it is

stmylaiofavsisa %W&zeséqr?lnffﬁ%’@ﬁ apt imporigal mesjehplichpathysisadhet removes
Cﬂﬂ@ster@laﬁréﬂ]‘ﬂll%o@l ay a mpjor role in the reverse
S

transport proce , act i ng as Sscavengers of tissue
chol @808Y ol .Cif@0A#k EolgrkdliBgaaiddden pRssdARRbiRehSe particles of

nggﬂ ﬁ’é’({ahat i pi ds deposited in atherosclerotic
cq pRd PEoteipeePpRGsHion; Tht fr%frppﬁl ]é@ﬁﬁ in the bideds, Low density

e PP sty YRR st i

LDhGaIr«EBetlmvedl to bewresputsibis for (Y wﬁéryh@'ehbl%h‘t@iroi o !h%'lﬁ’he(where itis
rijggrsel y  with coronary heart disease - indeed, high
sygthesied pieglipined droppdictare squaens) tﬂ)e@itlalhemltln élgsuqsve therhodly The term

“1 E%%geo %hollegrt?ﬂoo rﬁ% %%P’eé' Z1(31 est Hlat QJIIS% 0er ghoﬁes?erolo from extrahepatic

re no rot eCt
tissues to the liver where it is catabohzed and eliminated. It is believed that plasma HDL

particles play a major role in the reverse transport process, acting as scavengers of tissue

cholesterol.
[0004] Compelling evidence supports the concept that lipids deposited in

atherosclerotic lesions are derived primarily from plasma LDL; thus, LDLs have popularly

-1-



agai nst coronary artery di sease, but may actually

i nduce regression of atherosclerotic plaques (e.qg.
weeerdBadiTmon et all., 1992, Circul ati on 86 (Suppir/us2004/012445

III):86 94). Thus, HDLs have popul arly becone known

as the "good"’ cholesterol [ 0005] The anount of

beermedgumn asdhe has sbelestetol. IhematstdplrsmamHDie ldvBlsssorrelate 1nversely

A 5 BB SR ol SR it o e
risIPlfRet G0 N1 Bl 18ypbiHeSi@e P HOR G3SE Fevels1df ?fasrh@ %Bﬁsar% &ldk LHI%% protective

chol esterol synthesis by turning of the synthesis
agIEtoRTPsdY) cirlese dlsaaﬂee3bue mzq;yrnacﬂumlly hedusk ofegatseibnl of atherosclerotic

t het t h t d
oPBREE Fr BaRBhe Bt Pgl e aERb o pEl, 18699, Thus, HDLs
h@%pdﬁ@hkl@%ec&ﬁé\ﬁaowl@@s ﬁ%"‘?&%c@rchgf&@éf@ whi ch converts

chol esterol into chol este esters that are
depo{;ﬂﬁﬂéh i rlhet arnmgm oﬂmm:eihﬂar chiottstedy] libeeated from the LDLs controls

t olesterol within the cell drives
o B ook RheBiha: Thenssc e qfuq:e&]ﬂllaquhp}ﬁ@gﬂr(g &rived from
r
LI 1 -
thessyhthesig bf HMGCo A rethetast, adiey enefrabil the cﬁﬁeﬁSrol Bidsahétic pathway;

:ﬁVﬁrl oadi.n Irégor a review, see Brown & ol dstein,
© FROTBR dedgidcghol @a@fplspmor?ﬁeﬁtaﬁéetqfc@omtemol by activating

1 P
Ci, 240, Sa ) SO0, 1Y s g e st
d¢iREITYd insstdibge papletd yindy3 whe @bbul&ﬁﬂ&tﬂﬁh&fféﬂhole@t%fdl within the cell drives
. %@é{s:terol can bhe returned to the liver for recycling

t

¥ dhesbatism that dplbits sellwlpg surtheris joftusv ﬂé)L receptors.  Cells,
tﬂrfcgéafﬁt? %(?ﬁseteylﬁ%p !cg Ple;g%ﬁt ﬁggﬁ%&gﬁ?&? rsg thaqseggltlgsn %es?eroly is brought

iexs madee pladit @ndiatﬁ)ﬁbelﬁeedﬁ' heithut eeashdihs. NEHoR! & r@fiew NEREBrown &
chol esterol efflux, the initial renoval of

G@ifgfeé%tlér )5113 PhamaselogisrBagis O4 IT@TaPFQt}CSc Rt Bt rogfman & Gilman,
BhfP!réé twnl%tg&ﬁ@%ﬁﬁ I ecit hin: chol esterol

trans er ase reventlng are- entry of

ef f | {008d] ch@ssiserohblebtdid) tiahspoRRANEE #he fRhIvaEy b?'much penpheral
pt ake/ delivery of HDL cholesteryl ester to |ive

C%Ig Stq_@A’Pn ibg 1‘?‘#@@369 thenlFxeardor rgexoliag WWPWMH@ or excreted
1ﬂtﬁ§ g%ﬁ%ﬂgslﬁ@g %sa \)X“Mh% rk(tr‘"ﬁg) hBK A gr%g? %,]rtlg:ubgl)( eans of eliminating

claxﬂmﬁfbl ﬁromeﬂnbstd@dtﬂahqthh@ hizkest eTid ROT &ﬁﬁis&sﬁﬁﬁ)‘l’ﬂ' of three steps: (1)
esters V\,hl ch are sequestered in HDL destined f

chelerirral ctftyrethrdmitiphramenpl o€ chelesterob foby peiilsral [o@nm(]Z) cholesterol

e m.for. i
e4 P e o0 Ry SR ol RSl BB (L EA g e eming e
eftiypofl ieﬁﬂlﬁ@ﬂsdhblds%i’dlsmﬂft | ¥BS, (P tﬂ&é? 1
WO 2004/ 094471 PCT/ US2004/ 012445 phosphop)) 15 delivéry of HDL

l?fﬂ@ﬂt%lt efte] to( BeerepeflsanbiCAT] gl {he drdydensymthia ﬁBsRCT pathway and is

EEH S B s R 3 e BRERR i fprigied oQ Moo DL fraction.
Lbﬁqoﬁinvﬁt'@é)&blll'lﬂnvﬁé chblet8rof Rﬁé@l&%rﬁtes{e?@ﬁrhcﬁrb?e §é$ﬁ¥stered in HDL

(and usually two to four copies) of apolipoprot
destiped fpsameval. FpoRCOT pegh\gwus mm@bbﬂ;lDtLhe liver and
snal rotein which. s

secr 000" TPE i rasharhlernaor |BoRaipyls athieh w characterized
bP8RGF High 62%521&9 Theah¥ReRbife @%ﬁh@g’cs 288 HY. rb%nﬁ‘)%x%s are various

resi dues. consi sts nmaln
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6 to 8 different 22 am no acid repeats spaced by a

l'inker noiety which is often proline, and in sone
woasegeonsi sts of a stretch made up of sever aPCT/US2004/012445

residues. ApoA-I forns three types of stable

| ith lip [, | d |
Pﬁ%ﬁg?fﬁ S:tc\é\’n ff§teﬁrlede§f§‘f)aasl%a mb’cei‘lfqésat Egg ;@r?sg gg@gl);g;ﬂ apolipoprotein
oBApdichlsaRe AR AR Blophl B £BAOSR BRI AL A0 Se 1.

cho estero

sphe[OOcBa] patdch HBE mﬁﬁﬁl@lcﬁhtaﬂlsth@%hsp&ll@ﬁo@n%n@ %Eggﬂf‘{wo to four

%5 referred to as spherical or mature
I-‘RﬁLa.I’P 1pqgrpﬁ:gh éhl OPeAHDL ApoAdiis syhthesinn by) mhahIVSr and small

II{P:%%I?% I@% a@&%}&?{) éplv{d}ﬂ: E%_efflr ge%&ég]ggérg% tha }Séfapl(ﬂy cleaved to

gafefare b invadure oBpEptidehaAaiE MU PghmoSlchtieStusuUP -
hygot hesi s t hat }?AI HDL is anti - gt erggeﬁ?sg Rﬁ%& ItCBSSKf‘tS mainly of

diffgygyt 22 mmige peid grgats §ﬁac@hﬂvy a hﬂI’Zer?ﬁkiletX'Oﬁhlc]DmﬁEehl proline, and

: N> est 99- 307)
m[e%)B?Q‘ja’sgever 5t lf"an%?tc&m ﬂinﬁ geevs&l, EeFidigs. détP&A'I forms three types
ofsuilAL BEEplieReswi ¥ 1ipiaB! dnsAL bota
protein lcj:gn%sonlentlb1 ApOA- | %pidlﬁo%gggl Zf%g%ﬁf%réﬁaﬂfooas pre-beta-1 HDL;
ﬂ%ﬁqﬁé@ dss@méalo]parbclbaegmnjmmng eoiar ysde (thospHoYipid 281 cholesterol) referred

Ki these attractive targets
o SR B ARG RS e s Sopsta lpids
re€@fdelonhd @PheiehB bf RAINCEIDS fITHT) %ﬂpﬁb([g;%lthoggh most HDL in

concentration and at herogenesis in nman
mr:quiq@,oncpon‘@gggboth;@ﬁgI add Aytech-II, 821frdc8ibA-cF3BL v3eekl@Bntains only

ion 79:8-15 | ndeed, specific
ABT BT oS fo bdinobeciat Bsgo dimatioldastadics support the
hypeehesiedhat A KHor 1@%3@-@91%%%5%5 ?jrrreung b ni;%dZMAf§§1fscler. Thromb.

1987, Anmer. Heart 113:589
12:7i- aohébcosm 8805 39N, Fukr i ctint Tnvst. 24: bdragelz). 1992,

38: 001 S d, | studi
SuppBPBIE e SEFssfbliss t ciofeucs Pemkgont fatp RBERREA In vivo mplicate the
HDL, r
AT O proft Sk e, WAL B Pl hllof R fhesgRiferptic tesions,

an(lf mterylaﬁy,r éla krsgressmon: bf) Iphﬁlheir-ahalflﬁgi tHe@@ *attia%tl(/é@ﬁrgéié“foreﬁlerapeutlc
pid Res. 29:1405-1415; Badi non et

ma‘?F" eh“‘ft’ésg F“LS&b anr Wiste. copelatian 48%ists Bhefwieem serum| ApoA-I (HDL)
ﬁ&%@; d I 2 41 \Y;

COef fi ggcn %r%‘gg&ggr%éfﬁd}rﬁgl%lpgﬁ é &soluir% glf9 S%IDEF Lng. J. Med.

32@Bé|1ﬂ-zl3é6 Gordpn O&12,1989 OG’Iraddl:zﬂérdVSn&lﬂeﬂiﬂ@éd 'sﬁ&ﬁ‘ﬁc &Mopulations

tial Fatty Acids  47:149-152; Mezdour et
Of@égql% (h&FH 8 %I@E?éir with fsreésq&dm for a@emcm@sds nghumans (Miller,

LT S P SR Obled 3L WP P Bl B HEee-9%; Fruchart &

AllhawrdJ 989 Ctin. adﬂl&@ﬁﬁBC@;rm mal s. The expr eSSI on of the
rrﬁ ene for ApoA-1 transferred to mce genetically
re @ﬁ)dsed ?C@nér aninjah trses suppert dbe Ipestodtive pioodLetped-1 (HDL).

Tr@?ﬁ’ﬂe%é%iﬁ&%a%urgedé i goéﬁogg#%élﬁg%gﬁuceg Ki qI:] gsgqt{@pment and

prog@essiinsef plague (faly %&@ﬂfs?%ﬁ BORSER %@f&%%i@ AKBlzuml et al., 1988, J.
ApoE-deficient mce and in Apo(a) transgeni
Ll}(lPse&?it 39:640%1415; Badimony ez @i 1989) harle ThvesA40853-4613 Badimon ef al.,

1950 PG hest. i RI), 2ievmien-hosdcacnvaried depending upon the
soireé @f HOIH Stz 20 e[g@d Prysé{%lgﬁ'cﬁ;gse 'Ze%@;é@?;?eéa{zg Jissgntigh Fatty Acids

expressi ng human Ap erger
47. 149 152; Mezdour et al., 1995 Atheroscleroszs 113:237-246).
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94:713-717; Duverger et al., 1996, Arterioscler.

Thronmb. Vasc. Biol. 16:1424-1429), and in transgenic
woavs/osane el evated | evel s of human ApoA-1 pr eCeaisem4/012445

agai nst atherosclerosis and inhibited restenosis

foll owi ng bal |l oon angi opl asty (Burkey et al., 1992,

Ci r c[i0dd] on, Thifs, pliteetreavidehce 861 theé #Ble AfsApasil Nas obtained from

1876; Furke .et al., 1995, J. Lipid Res. 36:1463-
expeigientsany e Ve HansgE e pimalso r The eravessimeaft e Hr@an Leas 1 ApoA-l

.| | Q . o .

ugb R P RERFLaR nPledel b HOERRRSL WBCLAERLE ribeed agains

thidldevealogmled of &gtit Bisivhs (ROBInr2eAYNOI 1, Whidife 3336265-267). The ApoA-I
desirability of decreasing blood |evels of LDL has

trpgsgenoWahelse shastoierfnprest atherasmieresis &1 Agpkgsticippifaipsrand in Apo(a)

f . these dru \Y ndesi r ahl, ide effects
TRBE ek OB LA PR TR BT, 1009, prus
UBar bi:080R06 Y1 ;Wie e adi 0945 LR 788k ResC IR ERLD6E). Whiiflar results were
ot her drugs. These drugs and therapeutic strategies

obsgeveddie: trnsgenic| rebkits exiyesshignumans iAgwA-IiDovergert dOPap Circulation

9%P\le/%-????é]sg\l/qu%%gg&#spg%t%zosf(@%% ﬁ%ﬁ%?()il.nfﬁzi&é’ft—{]&%, and in
trﬁ[ééﬁ_ﬁi@'rawﬁﬁ&e RAdicabvel 208 haRlaR SA PR NEERE RbBhiidGherosclerosis
( ESTI D, Pharmacia & Upj ohn Conpany)]; (2) Statins,

angh indiibitadhiebienosih 6llosting bhllepnadgoplasty yBlitkey et g, MR 0Birculation,

- the ‘ i nvol.ved j hal est erol_  hiosynt hesi s
SpPIgRent b ML s e TAVAVOR 0l EORT e i, ISP P e 36:1463-
1mﬁgyral product derived froma strain of Aspergillus,

pravastatin (PRAVACHOL, Bristol-Mers Squi bb Co.),
CandntdFreatusentsabr HypértlRilaBRoleWAs met othbaDipdipidemias 4 WO

2004/094471 / US2004/ 01,2445 (3) niacin is a .

wat ol 03] o1 B et BRfLr™e BTRIFE TR c HRedPeRregaliR sof cholesterolemic

QDRSS 0 1PDL a}{é}@b@{bgui b¥iti IsPghitiRhe i
C(4 fib#ates are used oa giééfgéPéﬁygéPg?&%&??@gggkgfdemﬁaﬁng
bloed deveatgof hiBL\Habledf todh¢ dewelopmmeht why numbsoofdipgt.i Eiotvever, many of

opul ations give rise to dest  reductions of plasm . .
R Catcie idesipable et S Indrp cogiramdicaterpipagcatain patients,

GATREM, Dy Ben BTy BhORigS .
pgenfibroz?FI(LOPI%, Pa?tépkg@?@??;&?g)&gg?ggggn These drugs and
theeqpleatiesteategiehiaclagy. may | ower chol esterol levels in

post - menopausal woren; (6) |ong chain

al phql vikgeidtbidinpaxsthd, eviach thserfiy theheorling poObil €sbidOfrom the

| ower serum trjglyceride and cholesterol (See, e.g.,

Bi sgaitertinetto Fre Lives frag, chplestyrpmnineQd ESIRAN I3GHT, Bgstol-Myers

pat . SRty o colgipol Mg TR, ity s rifonn
Pat . QNenpatiyiB9, 344; U.S. Pat. No. 4,689,344; U.S.
Pat. No. 4,689, 344; and U.S. Pat. No. 3,930, 024);

(2) statins, which inhibit cholesterol synthesis by blocking HMGCoA — the key

enzyme involved in cholesterol biosynthesis [e.g., lovastatin (MEVACOR, Merck
& Co., Inc.), a natural product derived from a strain of Aspergillus, pravastatin
(PRAVACHOL, Bristol-Myers Squibb Co.), and atorvastatin (LIPITOR, Warner
Lambert)];



(7) other conpounds including ethers (See, e.g., US.
Pat. No. 4,711,896; U S. Pat. No. 5,756,544; U S.
w63004/05\b4716 506, 799), phosphates of dolichol (BCBUSRA012445
4,613,593), and azolidi ned| one deri vatives (U. S

Paf 4,287, 2 0) dj scl o ri.ng serum

tri é?%e%e Lol Baminy Bremeloy BO CiRgrahesfproduction of
thes\ﬁwyraﬁ@méﬂecﬁvehﬂ1@%&1%1:1:5 S f Of '0werl ng

chol esterol safely elevat | evel s and stinul ate

| ndeed, nost of these current treatnent '
str éf‘)e es appwed 1Q dveperente tdelyednisles oyl reducing the VLDL fraction

tra t at.ing di.etary inta

ooy iiing 5 SR PR BT CHES Bis¥ WTBURL rogions of plasma
pophalekierol M%daﬁﬁgﬁ%}ﬁhﬁlﬂ Qg Télgﬁt)ﬂﬁénﬁ APLOMID-S, Wyeth—Ayerst
Hyper chol esterol em a [0014] |In view of the potenti "al

r ol d-agpragqmies),jang gemfibtazil ApORID, Rarkie-Desisdssoci at ed
phosphol i pid, in the protection against

3: :W&S ZIésﬁfg_q%%igtg‘g%a%%@ﬁﬁrag?%ﬁoﬁx}%hiﬁ%teﬁﬁ h@lef in post-menopausal

conmengey, di scontinued and apparently re- comTenced
by UCB Bel gi um (Phar maprojects, Cct. 27, 1995 II\/B R&D

oyt oy ot i SR S om0t s s
Congﬁgmenderaﬂ dReltead] (KBY, ol BIsEABSH o) @y@a"lt.ﬁ Egﬁd Res. 39:17-30;
1996, Fort Worth; Lacko & MTle J.

Nov )
Li p Wﬁe%g/3@%30126$ Pat7 o. g@%@mm@@mmﬂa Suetat No. 5,756,344;

i Saont PR oy B S ER b At P UE TSR R 680,344 U,

198 P, N&M%&Q%W@n@U@P@iWW%dOQ&) ng ApoA-1 to
treat septic shock (Qoal Reconstituted HDL as a

!t a7 ha ity nediins ghosdSes S E/AIS. o N0 4716896 U.S. Pat.
Vashi o, 955 540 €S, F%@LN% 6%0@2 %) :bﬁb%eat]as olf' h‘éhﬁe 1.8 Pat. No.

94: 139- 1467 L8vi ne ver ere
rm nyt, ¢i|3t,59éb | sndamstidinadiede deriativhe (PsSodtaic No 14 2871200 ere disclosed

A-1, making.it |ess i deal asadrug e.g.,
gg oyying Sielé‘in@g“ V‘Eﬁ“é‘ieﬁné E&qeﬁtgoHW?ﬁcult and
exp nsive to produce; r%{yl ficant manuf acturl ng and

r epl®Hddi bi Nres op thsse shie sQVaHéblé\iiﬂf\d&Sof% Q\Wﬁlﬁlg elidestarol safely

a Yin 9 Ct i
e FOBTLIL o Wi OF e SRANEILN B ABGATHf Ry sresis
appiaawbhankste oﬁ&hém&tdﬂalw&nbﬁﬁﬂpdmﬁ@y,hﬁbdﬁle@ﬁ@fd@et intake, recycling,
peptides that mmc 0A-1. Since the key act|V|t|es

SYIH*‘CS}%R}ON legteped, wukthe YLOT penvgationg the presence of

LE ABL stk % ém%@t@fﬁgée‘i‘é@ge%?e%&”%?ry structural
nphi pat hi c

a- hg0014] ( Semraew of I/ potedtiaBR1é 6 HDI3 86 28dth2sbA- 5@1511[ R$hssociated
et al., 1990, PROTEI NS: Structure, Functi on and

phesphakipids i8: tt@splpiac)twnnmnséf&tb@rosﬂqrotm ehfsagsﬁ, pb-pnand einical trials
A-l h
uui’*ﬁh gﬁélgrl]%&%aén&ﬂ/ I%ﬁ 1? 3 ‘ﬁgglcgglgle%ﬁgq yﬁéc%fcit?nue% and apparently

azsmimeﬁ@sdhb tmm@el 68 (EBShBrdeots, BAGKIYT OMVE: VS R&D F
di scussions 1n U & Pat ree .376, 464 and D Focus, Jun.

3061 @GBDV@Staﬁﬁd&r@tﬁ 9%y Aﬂmv’e!ciﬁmns 2(@126 1-€66); sed alsdoW. Eriksson at
f 0016 ud Fukushi na e

Cop ey R Bb UL o Drssase i st Q- Cetg o Worths Lacko &

MifiBt i1l y . thJGRés 3y ?2@7” i”l’/*ﬁ»‘:'3 lénﬂ %bd§f/§3§lr9§ aa%ge\gere commenced and

periodicalTy so as to form
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anphi pathic a-helix with equal - hydrophilic and

hydr ophobi ¢ faces ("ELK peptide") (Fukushim et al.,
wWo2I®/09d471 Amer . Chem Soc. 101(13):3703-3704; Pakaskhioami2445

et al., 1980, J. Biol. Chem 255:10651-10657). The

ELK pepti de shares 41% sequence honol ogy with the
disgiinugl iy BigrBerh (Bharporejects, Ppe. EURSHk phriae waeesalshawwmpted using

AbShd b Ffplio SRAGT Bhd. CRerhnelRtSF SR ol fotmgh fatcey for

InS ! Y/ N N Kai r .
S 855 RS S ot Voo,

DIQSGpumuap ala,, 19931(&@&@&7 et B4:139-148 b.evide, V\G@ 94 6) Sbtnwever, there
107:7087-7092).. A djpmer of this 22-resi pt i

af\?/é%af}yal?léfFH? a bialed] Viigh L Produrtipinine BSeAgoAPP AL hakingeit less than

1d{3%né§r@5ru q?&%x Jhes ?m%@ ?Mt&g théttls @ﬁﬁcﬁft‘ g%ﬁ %&ggns‘i%% produce;

I'S punctuate

sipmilficant bnmlfz&:tur(r@ atthlempﬁdjdmbfht?ﬁoﬁjhlemsnmesw beefcdsﬂne with respect to
functional domain in \(}6 kagawa et al .

Sti@h‘@’n? Wingstrage devery aha %@We gmsiasft ané el

ot alB5h o B Rl TR iy bads, R B MEI ke 1o prepare

pé&dtides BABhimlcApo L& pBirteshe key activities of ApoA-I have been attributed to the
Synt hesi s- Struct ure- Functi on, Roch and & oss, Eds.
ppeice of aliinle tpeats of g upgup serendgd siructprat feabpe g i raiein — a class

A@@ﬁﬁﬁ»&%ﬁa oheli® S %?e?s 1 3AS }’%?é’&‘ 1P iR DA S QU 8501 1990,

ragnen I’ve poproteins, Sevet

PRETFINS SStWﬁedﬁﬁh@m%ndf@éHéﬁcé-ﬁ(ﬁﬂg—ﬁ 17);AtbsR @ffeRsl to design peptides
LAP-24 (containing 16, 20 and 24 am no acid residues,

Wihé:@géﬁmp\ﬁhﬂ 99t1v1tﬂ@s°evq$obl baveaﬁq?pmﬁeé@mrd@gnp@mqp@égs whigheform class

no._se ththe teins and

Adaes oo Hosh clelc BRARIRP INCRLAG " IS UK Pat. Nos
6305264 aﬁkﬂb 56@ 70 R an€drpSistedhbipeind B eRabh/ lg fefdréfeBlhereto).

dOﬂHI ns associated W th apol i poprotei ns (Segrest et

, (0046, Jn pigisudyesFukdshimg] €1 68) Synﬂhp@md tre$@-residue peptide

%PP%@ Xt of ¢ o B8 Ly Y0l Bt Prittign g to form an
aRpRPShid &ShdlR RAgEleqadBRu icC aﬂ@pﬁyd@&%xob{co%&]s ("ELK peptide")

Studies wth rrutants of LAP20 containing a proline
(Frvéfslsldm@ eaul.d19Med edmer. ;Qi@mt Sendl 01 3 ﬁéO?séa% fydushima et al., 1980,

B U IR IE N T

tHealoseab Rehrat biaA%@A -12TRE Ell(dﬁepﬁli@%s %B\i%gfféc%ag?’n b&ociate with

LCAT activation onsin et al. .
pﬂ@pb@@d@@r@mﬁﬁﬁ&oma\mthe\physlcal Iaad cbemse‘rmpafued; bf apoA-I (Kaiser

ef i dSiBt E87AS 1SR 9P PER o Rt ¢ dls ke ssioqge 223:240-255;
\ﬁﬁdshnﬁéei cgs 1980 | dubth; g%wa &8, E%n%‘]' 'c%eﬁze%@'fmofow -7092).

épt 1 des" wére own to’ ospholi

A &per obthie?2-adsidueeptided wactatdr fomel toymerei csctselyammm Albcma-l than the
extent .to which LAP peptides are helical in the, . i
n}ﬂn@@éh dasggk on ﬁ‘ﬁ%@s?lm éhwes wigeeyied thagihg 44-mer, mihigh is punctuated in

S I Ty e Pp—

demaintie Mpoddl Qeikkitesecopesseeueh). 18 to 24 anmino acid
residues that share no sequence honol ogy with the
hel i (M47bf Apestber skdsinEvolyedt madel thig . p@itiges called "LAP

PR ERHE A0 kot PRs 69RO 61158 s 1588 RBRerow et at., 1981, In:

Peptides: Synthesis-Structure-Function, Roch and Gross, Eds., Pierce Chem. Co.,
-6-




2295). The sequences were specifically designed to
m m c the anphi pathic helical domains of class A
woexehiamgaabl e apol i poproteins in ternms of hydr epinaistam4/012445
nonment (Ei senberg et al., 1982, Nature 299: 371-374)
and charge distribution (Segrest et al., 1990,
Rpeldfori, nH., 82580356).11 Baséd Sn Hafd bialing, M%Q%Dh fagments of native
resi due peptide, t 18A"  pepti de, d
Eﬁ)ilpapﬁ%%% SEY LAY afmiﬂ@ﬁ% wereslssiened, napneq f%g‘e&l? Bo'sba LaP-24
HRiRe 18! 861263 W dnflinb NG ot
(peptl es ’nawaﬁg a rever Sgigregﬁﬂ%%grgﬁ)& st Y)bu?fl?éosﬁ m?dek gmophipathic
peptieles HBRE npapiiietles hdravle gy catisihgtapolipopretmsmnt h&tre des1gned to have

:‘cé:dwargg dtlésnl but,lgﬂ is critical_ for, activi t%(

hygrppiilic rfagesr aganizeh it e An8eY uBliks dhe &lass ti ynﬁeemala@é@nc helical
el t cla n

d&ﬁ&hg \'Xlgiroc (%eglaﬂi %k@i‘ri# Sfforbihs (F%&%@g sf)é hggmgff“p%&gee% 93.141-166).

Ffdfatekd stadies, thd aythdi80nclddeddhel a miigil length of 20 residues is necessary

255: 11464- 11472 Anant har amai ah et al., 1985, J. Biol.
tocmﬁ@r lipabbipdinggirapspises: to appsie amphipathic peptides. J. Bi ol .

ﬂﬂﬂggg g%ge%%g%n% tnog g?g@l é)ﬁltaili%ggla prolirggl%lsldue at different

MﬁonsEmﬂhe enéll Bldical@5thdBd did&l) relatibndhd 084/ K¥RWdehllipid binding
PCT/ US2004/ 012445 [0020] A "consensus" pepti de

aeh h{Ci Tniapidvapion a itnibata diedhelisel defestid axfeal pé}ﬁldehééone does not lead to

Lg)gg[ug%ev& %&%%ﬁlaep%qE% e{: ég Izerfggél(ho)%ZaéZ%g) E/?oreover the
féfs&r%ldfitﬁﬂs HeR% ibBeakB)( {ProPsioddf thV@Hl'ﬂéIea(ﬁhtﬁE BRtidY reBhiced its affinity

aI , 1991, Mol. Conformation and Biol. Interactions,

fqr@p%o)xpg}dsurfggcps as By isoaility Th @ctgmq@bﬁéé“ Wi bile certam of the LAP

PR R Gt i el Rte RS, oSl Bt o to
RS Aenk to Lvhm LA pBaRlch dﬁ:she%%ﬁ%ltb@greééiﬁlé Qf lﬂof&l‘é (BEEHKS ef al., 1996,

formed by this peptld has positively charged am no
Jalioll Ghegi. aw@ &01933@5eahamg ethé 9, dlehiidd Besagidh GiERIAS-E06).

t I h d .
o usTUAE 1R EE ) Ve R PSR FePied Sints 4o 24 amino
aanqésqm@ k@ﬁaﬁ sRie lne seéuén%ﬁoﬁlbﬁ)g? 180 thi¥heli&sdr PFRLI @annelis et al.,

his peptide is somewhat ef ive in activating
1E$§AT] Hl:h’eC%wno?a‘éS(B)akMGérlléGZpchredt|ep|ad b?&ﬁddngzol Chem. 258:2290-

t V kat t al
2P e s Rien T ey oY e bred e muiipheg g i pélical domains
oPElRtd ﬁ%%clgﬁé%lé’ hg \S?emsain t&8its c?ffhﬁ/dfdﬁhgﬁc nﬁ@ﬁent (Eisenberg et al.,

energed for “desi peptides which mmc
198 Varore 269:3F[e3V4). andSlhgrgefdmiahmhqn (Sdgrass ett &iqulg}ﬁ)() Phartins 8:103-
y,.char ged

[ h VI n osi t
PRI B Rer 1845088 Eepids, hety Bkp pAgsie was desigaed to
t d r
bE R EPAIRE %E‘Eﬁﬁ“é%%’%%ﬁo? @? hR, SERAP, Bllfts S8 ek Boptides and
otheq Lpelptadesf bavihg pd dewirdadnchargah dhstﬂﬂﬁiﬁf)nadﬂdeVﬂiel OIBR" peptide, have

(Venkat achal apat hi et al 1991, . sup
C%@%‘H?W;’ S dhateahage, difHbwion SSTitRAdoE a@te\ath Regtidep avith a reversed

cﬂﬁg@aismiuxlgg %ﬂ&gﬁ%@egg g%&%ﬁc e AT bR ilé% %fas§ gmmcs and a

sSensus positione

lavhe hatidab pbigtbitcinf &mep&fseﬂcbeofahﬁﬁbl(x,anﬂhﬁy@ @n 1980, J. Biol. Chem:
inmportant role in LCAT activation (Anant har amai ah et

255 11464914725 Apprtharamgiehies phol 983, @rlﬁgls é]&gmhfé@) 10248-10255; Chung et

o nERSloRi Phol PG PR BER RS o G000 iy Ghinaoz oaso-

OSOGTA nttivkARdiAH £, RO0H, @ﬂﬁOE@ﬁWBﬁalst 1Bh€ 4ppr mati on

of 'di scoi dal .




particles having the peptides around the edge of the
lipid bilayer (Brasseur, 1991, J. Biol. Chem
woa(RMp1r6120- 16127) . Rosseneu et al. have al sSBCT/US2004/012445
i nsisted that a hydrophobic angle of |Iless than 180 is
reqU|red for LCAT activation (WO 93/25581). [0022]
Howe 201 de ohi"censepess perjideseontainiag 2eraaing ragld regidues based on the
onij st.s 0 dat t.he
seh 3ot o I Iiee B Mo ABTAT s bR eR) Spigted Fipmspgumetat et i,
1950, Arfe@icaeleloist Y0@5:95ND8CYy eiRRbhIapNBNE! B mﬁ 2Bt &% formation
@gonl sts described in the literature have ~ beeR
Finisintenastionso Ihdiongleid| SasB#30ri99). Tigsseqtdnee avdsscamstructed by

iR e e S DRV e T st o lacic%t?q%ﬂféﬂo et peliges of human
ApbATI g iR Q‘le%%hdeseéefs&ﬂ;éd\é%mtf@ i Héi g? ; ecpéﬁﬁn o has positively

candi dat e nol ecul es woul medi at e
Ch.ﬂrg@CaImR@'IaCIdSwsidunmblasiaqed sit M}«ﬂtd{;ﬂnh@h&drephdbhamterface, negatively
and have 2004/ 094471

exi stin onlsts -8 )4

clpgaet Y v@@rbydmphﬂw face and 2
h fo@6 f : :
B, 05 505 ST ISR gt
int hectprtingi dlL@ATS othedesiogaingyg exlghited @sablec libRls Windihg properties

f A- k S f th
(Vfelihiiptions): IR ampdance vi th one brof er red.
enboﬁim t cﬁas%@ ?)gﬁ{ SO0 ] ﬁ%’%rgtﬁcﬁgs with tﬁ@génpg{dgg d?sfcnbed above, a

reve hol este transpor

set mfrjh’ulss’hbasaﬂnaxgledilfcr dés@nngﬁpe;ﬁldes Wﬂﬁd&h Erhﬁnco Eheaflmmiéﬂ 6f ApoA-L
on_and. a_basi c_region he "Ml ecul ar Model ") is

StgrdiquBdBdt iSTHeuRM) tb%tmna%mmmféhlq (rhelixs hayipg pesitivelycharged residues
dj
clggtglleg ?t: tlrlféo Hﬁ?(il/mr%?ﬁllhg h&@ﬁgﬁ%ﬂ}: qgtegﬂci %g?] eljleép{n?qu fcfho%ig amino acid

reiidﬁesmlwmté&amﬁ:& @ntes tof Uhé byerophiiptfack iOregaired €x Mpidhaffinity and
HDL and/ or LDL cho] esterol and thereby enhance

LEaJerctivation(enkatashalenaglicp of-+ 1910 0op). Theantearpmeish epfil. have also
1rfd?c§€er]<_istﬁafsﬁl‘él rﬁ%&ﬁ& cﬁ:{r 08 BRI FesPiuE 8 é)%?ltﬁl)n NS, PRLWEEEnSus 22-mer

am no dcl esl ues or anal

pepvidepwhichde pesitipmadnditicn licehyiirsighodidass 6f ﬂﬁroﬁhmlxaﬁﬂyﬁﬁn important
(@CId Erou with a lipophiilic scaffold, thereof, and

Fréodsaqtyatigr éﬁw@ram%ﬁh ®ah3l 99 @ﬂéﬁh FlXﬂleFl”QO@n Brasseur has
mg%aﬁa'gcthm g&dﬁ%‘hgblc)%g ﬁ@ aﬁ{gl%g%gg?s %Prgql rfidh]gor optimal

11p11d1-apohpeprmeﬁt&|compleﬁch£iblﬁ@mﬁ(ﬂ D @ccf)mlitstfor D EfifatiBf of discoidal
gr.oup, and the carboxy term nal further conprises a

P%@Sﬁ heying e pentigiey pesupd therpdgerqfrthe ligishbibaen Rrasseur, 1991, J. Biol.
C%rg t@fﬁ&@ﬂﬂi 1%{)01%957 o][l?oasrs]&aggf nld ﬁnt | Slﬁ%%%ﬂ??at];&g BSblc angle of

group ‘Consi’s

leSs ﬂlhuosemlre@hfml fwu@mrta@ﬁyduonzwrammlssp) aci d,
nicotinic acid, a CH3-(CH2)ri CO where rangesfrom

3 to[@@ll andHevievan despye thecprogress phedyblde@tgll“rules” for designing

% at%(/)plsys% ¥o %Wegﬁ)esﬁéﬁg{\eln%gﬂggp a{% e@?élrt’ﬁﬂ a8 %\tfllné lljesg (ghan 40% of

tl}‘élﬂ@ﬁ{'ﬂt}fr ot B ARMAAL YRbESof tﬁlaF) ﬂ)tideae@ébstss&bgéjiﬂetdl&%’e literature have
aryl, cycloal kyl, fused cycloal kyl, saturated

beeat @mmssrated $abstuseful ada éang r Bhusdtheet @raaged! fontiot ddvelopment of a
an

tlﬁﬂlégn%%ﬁ%gﬂ Eﬁ%}o@?fﬁ ?c% @E %A)OA—f at]nd th%ﬁnmnrelatwegI smlple and cost-

effective to produce. Preferably, candidate molecules would mediate both indirect and

direct RCT. Such molecules would be smaller than existing peptide agonists, and have
-8-



hydr oxy- phenyl , napht hyl, substituted naphthyl, f-MOC,
bi phenyl, substituted phenyl, substituted
woet@wvooeyel es, al kyl, aryl, substituted aryl, PCT/US2004/012445
cycl oal kyl, fused cycl oal kyl, saturated heteroaryl,
substituted saturated heteroaryl and the |ike. The
bvedpreogiond sp@irk3 Kowkwkrbihe ‘mleﬂhﬁjretbmgmr@wffmﬁcmmd mediators of

si bl e wa o r. € conpoun retain the
R@i aye fl%‘atteﬁ{\‘l 3%1 ?13018 e npmnalﬁl ofg¥ esignipg preguig gnolecules with
e PoR% no acid residues. [0025] In
one en}goglA%eASIatr?uﬁgﬂe&gﬂm no aci d-derived nedi ator of
reverse chol esterol Suansposfithe Gention nore of X1, X2

or X3 are D or other modified synthetic amno acid
resi B#é3l to ﬁ%ﬂr@v@cﬁ@ﬂﬁw&m@ﬁeﬂw §mha¢@%p%@a|pé@ent invention, a

R ReTor S e SRl PEE Nl p SRl ebisog an acidic

regfone faslipuphilite of htorped recganb@ﬁui% bdzid lf@dlﬂ@tlhbomgol@éular Model”) is
simlar groups. In sonme preferred enbodi nents, X2

dng:lpmgny'ﬂm Meleeal amMg@ﬁrm ntsbﬁlrgpleyt f@n@f@p}r:]cblbe a molecule contammg an
aﬁérg %%%grr? ?rids 3 b%%c re& ! a&l?r %Rvpehﬁ i bac ?)%é: go e%fgﬁir gé@ r}lﬂecule has a

sthoBird -ali4fte@rto NB}nplEx SEikte ¢l ei‘namm Lhe awmwadﬁncs higMby enhance

in Table 5. In sone preferred enbodi nents, the
ravep shddestegpl wansppde chol esterol transport includes the

SCAi, e LRk RS e WP s v

a@ 00 RBfind baf a6siBesdSPAfloRforldde RESPAte IcBMPOEAP Rontdiifhg a basic
met hod conprises admnistering to the animl an

geotip @@duaueacaim@np voth adipaphidis seaffdldd er@ce?dambmzmsmes dh@ sequence:

ng%% S|n thg%fequenc§ X1- X2- X3, wher ei n: é (B0 i
’F?b“ s A vt o e 1 ¢ BrPIpBHAT F‘u ’é’OP ic amino
2@ RO 261 sicXPnihd a@1db A8 GvIRPEIA P Ghntho RAMINAN @frBieP cbiBrises a first
amno termnal further conprises a first protecting

piptastipg gzond, ahé thechbryy tesmnal dhrtherr coneprises @rﬁpmrglegro@ctmg group.
I‘ ot e tin rou

d X wh
ThF GRB EaP RO GF bol & Sion Aot rT eloBlee 2 PO tconsisting
o)l AURCEHINS bﬁéﬂy[&e@rf %Fvoi‘% et%ﬂuox@ﬂﬁﬁ%ﬁﬁ@&iy)ébnboﬂjdv o} Mdpthylic acid,

9- fluorenylneth oxycarbonyl, 2-napthylic acid
nigpiduici asids aa it — &JHEBB—(JQ—E) Wh@on winges from a’én@egOf agha® amide of

R N S R S N S L

MWENYipherSH, bsﬁibbﬁﬂﬁte%dpﬁh%gfﬁ rsM%t@@ ahe&H@yl:I’es aa{lbd)//l’ aryl, substituted aryl,

substituted aryl, cyclodlkyl, fused cycloal
cy;é@al;kﬂ,t ﬁtsech gy@lozdhyly satusatduishaterotmyd sslhmtu‘@ﬂesdturated heteroaryl and the

& ShR Vot i Do i St SO R ARl buey1a-
h?drbiﬁ-&ﬁed% t ¥y }h%@ﬁ Mlt@‘b enyghhyhapRMbw! bﬂﬁllé UighbdiRGted phenyl, |

napht phenyl , subst i tuted phe
sd:ubtumdt hﬂtﬁdcynéetse a]rkgy atﬁssubsihtk’geﬂ argy WCloeﬂ;lqb,sfusdszt}ei:balkyl saturated

bt e ettt BcteroSyL il b6 iker 36 i Prenatice-X3 could be
sdrhdiBte %i-ﬁli‘ Flily oc*ieéigf fole ®iytB gﬁl&@bﬂ(ﬁp&ﬁﬁ ﬁfa@?&ﬁ ?%éal{hsm features of

any o pos e ways t rovi oun
thredtalenultinelodelsind doahltherc&mmfsed b3 bl (Emﬁimracm@aﬁua;nd '
coul d be CO£H sed of 3 to 10 am no acid residues.

[ 00214028k adBoperarsEbodinesnt afothe rmingp eeid-dsriveshamediator of reverse
RIER&0E trérﬁi‘&@,t 6n%rbr fore of X1, X2 or X3 are D or other modified synthetic amino

acid residues to provide metabolically stable molecules. This could also be achieved by
-9~



substantially pure am no aci d-derived substance is
di scl osed for treating and/ or preventing
woypewolhol est er ol em a and/ or at heroscl erosi s i RC&US2004/012445
manmal . The substance has an amino and a carboxy
termnal .and conprises an L or D enantioner of an
PeRtidamEmatie ABPTaeshl-¢- v ersimedhe thapentidedosgnitn éhq backhpmgoor similar

[ v eof nant [
ftp R o1t bl DR 82 ipHheibiFRR . Wi PerRutdhy profered
embadifricRts, Siemidiedtbis offtveRseahibRsteh? t@fportaTdh@preber® invention are any
enanti oner of a basic am no acid residue or derivative

0%$Eﬂdéﬂ ND@d L-X,ﬁwm@y be saleqier Bieindhe caropanndg sloewyp dudatde 5. In some
PSR, CUOTNPRE abe BIOPLEAG Beoup SR TRRP RSy Th sequence

EFRfdi‘lK@ further conprises a second protecting group,
wherein said first and second protecting groups are
i ndepR@ent | 4 sethet faderhaneing R iroap aciore iis wdisetpsed immaccordance

et yl phe | acetyl,, piyolyl, ) . .
FAOPER RRSIRG | R Earbolip PIoSChadR¥RpfipR acTle method comprises
dth Yaf-
R 8 S W LSOO
caupssing the deqivacy | X1-S{bEB| twiteesin:hXil eis ooy atidi, amldoyheid; X2 is an

aryl stltuted aryl cl.oal ky|, fused  cycl oal kyl,
R eg 4G guying améu%% it gt Rcsaminoapeds Aed éﬁ‘lt?&?lylthe amino

S
S M Eon R, 5 B SR BT st
coraphtdsyd secend ptateaingderoam hwlinaréin the KIDE, andi s(eb@nyprotectmg groups are

subst te h |, substituted heterocycles,
ingepradently SeleRag %r%rﬂ;ﬁf BrtpCOBRIIigg of PO BT yRicaRERGHL, Divol, O-

TRk 0pa) 2 A it LA IS g —co—

wiheres o rranggs effomi 31 tarM) Cahd&hltel}l){bﬂ@il—bl-lgldmﬁeﬁylp m@phtﬁjal substituted
in the SIC fea res of
oSG e i dbiphgg éE‘Eﬂ gt r&l@ iged shetgrogpples, alkyl, arl

s@%ﬂg?@t%ﬁg, F ?a@%ﬁng s ertl s%%?%@r}l%ger&ggl ashbétﬁ%%& saturated

hetarbatiDlandrictra la‘ltel rbheAPadnlinddiis dap’pgd tmtl'i_zﬁlarﬁimd stiElas RBIHZ where R =
IIy to _liver enhances

t bi f t
l I n%b BY‘? 92}5-1% %{_Y .+ ebEbtls , sybafity fid) | B%&fhst he fMQ@L s biphenyl,
el et o e P i e N

cydleaky, Isa@mqle@tlmterombf substitutdd0 @aBlatddn ha&mryzlaaﬁce thetlike. The
anothe ect of ﬁ present invention
S?%‘ﬁb‘%?s 5%?%% %Sqra?lbleﬂam angyioh ald qumblq #ysitg provide compounds

f
O AT S ) BTN TS A
ammmuhmsﬂuégerl ved nolecule haV| ng an acidic region,

a lipophilic region and a basic region. The am no

aci d{® (@g}, veld et@dance Aido Mmathen fFﬁPP@?t obr Bteedftrmgt invention, a
SLg{s%LﬁBaI;I’)? hﬁ%@%ﬁn[) %eid nde Wecﬁ‘g ‘r}s?ann% fa %ggj de}‘gll; ﬁ?%gllg an%og preventing

g group &t Poatar

hepereiolésedrelethés dndeek d‘ﬂBDdr@@lHr@sm HBYmeRira n'ﬁhé MibSRABE hfs%n amino and
at |east one D amino acid residue. [0030] In )

a gabeKY sereinahiand comprises ranrb@lreD@mmtmnqmoége rcidicaein asid residue or

.medi. at or. . of he medi ator .. o

bR SBer LR, i B oSleeB. 6Bt 853 on SaEiiafr &  tivophitc

aliho Soid@Resafil! @t&ﬁvmm R6dificd BFhtHMEs anifol RiPM¥rddf, 1dd an L or D
am no aci d residues;

enantiomer of a basic amino acid residue or derivative or modified synthetic amino acid
-10-




Xl -X2- X3 are sel ected i ndependently froman acidic
amno acid residue or derivative thereof, a

woizpople#d7ic ami no acid residue or derivative tRerTas004/012445
and a basic amno acid residue or derivative thereof;
XCis any 0-10 am no acid residues; and Xd is an

ttendodat e @ninocemdna furthed chigpristher figpipratectimgdiralgrand the carboxy
prefer b{)y has 15 or fewer am no acid residues and

teﬂfﬁl@f@aﬁ ©4roREses PETIud2DOIgtRg AZ5UD.o pIRtsHRISP sy and second

LS m_no id residue or..
PRRTRPk ool e, | ED RS, 3BT w R e’ FRMECBubltig of an aceo
phiérytacaiyitpiedslylp veflwicrgtn efblodidetinydf 2-hfifhyaicesdMinicotinic acid, and,
i nvention, adm njistration of a conposition suitable

dr-tset-tytlr4-hudory-ghensd.i orephfiybh substitngels naphthyli né-MOC,  biphenyl,

SRS PR SRR MRk bR BTl rotoatio, s
cpdlekiiey], Ratarsedt hewroafyl NynRfified stk 88kaBll and the like. The C-
atherosclerosis is disclosed. The anmino aci d-derived

tominad iy eapaed withas aming such as RNV e wihare §rodigediibugdHelydraxy-phenyl,

a m ne term nal, an nd. prot.ecti.n rou .
o AR L Dby FaRArh e aRg e Bhenyl,  substtuted
h@t@fdé%@l@i iS4 R SbdligitdiBatyI0 E%él@aﬂﬁ#lll, Yuse@PEbARyIAatin@B heteroaryl,

one ani no acld residue. [0032] Th accordance’with

sehistituted satyrpied ihetermardfand tlee ke SEIt sdqnereet XdnX2-X3 coBldTbe scrambled
.medi at.or, 1 s disclosed, conprisin 0 und, sel ected
i BT AL BRSTY Sarais o rompri fhiti o ppogragures of the
Mol&&i1:8MVdéd afd Souldl B0 3Ghplitdat3ab daneandh il réifier

enbodi ment of the present invention, an RCT nedi ator

i s dil@28bsedThacobpriei hag ahleestmpeofdhe flllovtiegipropenies: [{#) it binds to

rou Sisti of SEQ 1D X a 7-117.. [0034] .

LR PRt bt ot o ag o e Hr e Tfpig SRtclerentially to
. i : : , b
o el LDy 3 2fer TS ERERE ), S0P By s of LL
IINGSand, VIZBL 38pledi2rol 46) 47 inG€asts the BvEB, of7 P4 chdl6ster®), and (6) it

.81, 83-90 agd 92- 95. éOOSS] In accordance w th anot her
IRRON AT RTRe HPoRrRisingFeElest i nvention, an RCT medi at or

I's dirgepsedy CRIREARENY; n 3 egt f h :

ar ougn cogsi st (r‘?gmg?é&%E%v@D%l\%ﬁﬁg. Qs[pggésg? iﬁge §r9§9n{ fivention, a
ceiopoyitiem saitahet for anadtdderinistritoe ivedisclafedttbe apebs@atihg or preventing a

i nventiqn, an, .RCT di atgr is disclosed, conprising a i
SWBHEBU Al WYBFSRRIENierp IeBHR FENSy PORIBOR B ISOTPFEsSoRn 2Bk jagjd-derived

. . 4 < W t . i t . .
A e ik PR AR chlon a5 TRREL. "l amino acid-
detii el mekdyplecadnp his b fgstaprotacting rptowge hitgwhed té manantine terminal and a
royp consisting of . SEQID NO 34, [0038] In . )

S%@Bg PRI mE grow afinghedslo %%%YHE%@I@& f he apinasasid-derived molecule

| ] : j i i . d, conprising a
oot PR e b8 adGEIBRE L 70T SEQ 1 D

NO $®130] In accordance with another mode of the present invention, a peptide

mediator of RCT is disclosed. The mediator comprises the sequence: Xa-Xb-X1-X2-X3-
Xc-Xd, wherein Xa is an acylated amino acid residue; Xb is any 0-10 amino acid residues;
X1-X2-X3 are selected independently from an acidic amino acid residue or derivative
thereof, a lipophilic amino acid residue or derivative thereof, and a basic amino acid residue
or derivative thereof; X, is any 0-10 amino acid residues; and X is an amidated amino acid

residue. The peptide mediator preferably has 15 or fewer amino acid residues and
-11-



-12 WD 2004/ 094471 PCT/ US2004/ 012445 [0039] In

accordance w th anot her enbodi nent of the present
wonvewwion, an RCT mediator is di sclosed, conpPCSiusgooa/ 012445

conpound selected fromthe group consisting of SEQID

NO .91. [0040] In accordance wth another enbodi nment
optgnallyanay earapise; ¢f\ab Masloene A wmimeycidwesidueoer medified synthetic amino

di scl osed, conprising a conpound selected fromthe

group consisting of SEQID NO 96. [0041] In

accqotsnce W tRc@iidetithmaasthBe Hrefefred NENBSBSBAL of the present

invention, an RCT nediator is disclosed, conprising a
invesipi AdEniBisiraiiereel 4 composidon stutmplecbn oiral tadmgnistratiocBEghich includes

o 3 B0 oSO IS
15 GbP IRAMERTBAA/S} PR t
reégﬂdr) O@f consrflstl Rad/Ey Hee %ﬁm%lﬁ%lo??%egﬁeﬁﬁ@'& Rferosclerosis is

disglos dﬁhmwmma@nhd@*mé madervbelalsehas ofirst pmtqmnaggmup attached to an

ator is d osed, ,conpri s
el BT 2d B ool uPif Peerghd o Ener § Chrbgunersiaes | The amino
acﬁQen%@moﬂ&gfe"ﬂld" PR GRY GaREEseMt [ PR %ﬁ‘%ﬁ Shi@Tdste.
nbodi ment of the present T1nvention a nethod i1s
dl s¢02¢d f br atcoedancagvitir apothereembodjment of the present invention, an

er.chol.este I m a and/or at her oscl erosi s.
R‘ﬁ%gﬁéﬁl@d 1SC0s acﬂ’mpﬁlﬁ’élﬁé‘r SR ugd selegtefdrom Fhen@feap consisting of
thg%gﬂﬁgg cERpo@RUNés of TA1cOMPOSI tion sel ected from SEQ
I D NOS: 1- E76 Tag?e 3) and synthetic conpounds 1-96
(TakI)OQS3$) I&heccmrdanbh evigmanother emBadifent efitthd presadiaim@ention, an
RcﬁtQT a / or Ca regressi on of eX| sti ng o
e 18 GGt comprsing e vospRmRd eleqied ifn ghe gep consisting of
Rk 1P o7Pref erably, the conposition used for
treatl ng or preventing hyperchol esterol em a and/ or
at héﬁ(ﬁml er bs hacordanse lvatdt enbtﬁasromabdnﬁn@ﬁoup tigd PEds&iti MGention, an

él;l]f E, '3,1? 1, 113, 34, 86, 91, 96, 145, 146, and
RGh mediginn s disclased sonmprsings corrnquer satected fem thecgromeronsisting of
u £ | f tfenes
S B a2 B e o S S O TR a8 SRS TS Bl S5
var |[@ﬁ35¢n tn hbverdetdodth biwhat epbedinENonitsd fdstg inFention, an
C?ig Ilshed via _an oral route. In another variation
R (Ffés HEglosedcompgisingra eeamraynd selertsd fiom dingyone gonsisting of
SE‘q qinistration of a bile acid-binding resin,
acl n a statin, or a conbination thereof. [0045] In

acc ([)0015‘6@ ce i tdvoadmbh evitho aedther edb&ithedi 6L ke Efes&rh €invention, an
resent invention, an in vitro screenin

| mefigiards disclased monpyisig & wsrpuadselenied q‘mathemreup consisting of
SEQﬁ?Nb t,9;enhance reverse chol esterol transport in
1 The nmet hod conprises: neasuring chol esterol

acCous7at i ol hétokdanes vael hSothér dhbsdmleht bhehdpRI&NCBVention, an
and absence of the test -13 WO 2004/094471

REAGredegds doepsad comprising a compound selected from the group consisting of
SEQ ID NO: 34.

[0038] In accordance with another embodiment of the present invention, an

RCT mediator is disclosed, comprising a compound selected from the group consisting of

SEQ ID NO: 86.

-12-



conmpounds; mneasuring chol esterol accunul ati on and/ or
efflux in AcLDL-| oaded nmacrophages in vitro in the

wonesaegiand absence of test conpounds; and PCT/US2004/012445
identifying test conpounds that enhance chol estero
accunul ation in |iver cells and reduce chal estero

| evdP®9n nic pesordages wifloeashey ambodigiankof dhe thsesenle invention, an
sterol |evel
RCEREERA% TELI0E, HURLSRCL bV RBlR T opup comsising o

SEQIVINO:®1i n the presence and absence of test
corrpounds Accordingly, the step of identifying test
@QfHHs f b nepordange pith saether embpdipient of dhpquesdst invention, an

el RS PR inalt B iy dhe, R onsisting of
SE@Wus®:algol esterol levels in vascular snooth nuscle

cells. [0047] In one enbodi nent of the screening
met Hﬂ@l‘ﬂ]t helﬂ pogerdanet [githa meothamambodepG? ofshatpresant invention, an

h h
RE ot FRUIEE SRR et ke e ORRGES, 262y consitng of
SE@ﬁgw@ngm)ot h rruscl e cells are primary aortic snooth

muscle cells. [0048] In another variation, the in
VI t r[6042r eehi agoonddniee dvitio apothee smbhéinshepd’ thefpresent invention, an

s ring cholesterol accunmulation in liver cells in
1% ?fglts r#@sctﬂss@eq%@rﬁw % pyBRRdgelectadrerdhe group consisting of
Igg nmeasuri ng chol esterol levels in
AcLDL- Ioa ed vascul ar smooth nuscle cells in vitro in
t he [po43jencin am:br@etme neith ahothes embodipoenn d; thandesent 1nvent1on an
compounds that enhance chol estero

identjfyin
R%Ee%#m {0 llsgwf el PEIPTEEIY & cRPOYlestedhiEradhe geup cons1stmg of

SESYShNO i gvascul ar smooth nuscle cells. Brief
E‘Ifgsclﬁ?nll on of the Drawings [0049] Figure 1 shows a

schepedd]c r &preesandiade arithofansthler dorphease p@pbdident of the present
. synthesis. [0050Q] Fvgﬁre 2 illustrates, association
iny¢ionr msthad . gierlp fos otegnsiaE t qropisvensingt w@efﬁheheéwlemla and/or

am&x&%bsgp Wh%%k&B&H{)H{p?fg@ss a@ﬁﬂ,ﬁ%{@@wa Radhal §b &9' fhereof an

ounds were | ncu nouse p asrra

anEBIﬁni: @f @2bompoditidd celiettgd i funBEQ A, NOB: 156 UTableVWsls and synthetic
subj ected to agarose gel el ectrophoresis.

coppparpdic -0 1(13blgas wesaeinithe agopgf ip atfisigng o enhance RCT and/or cause
re%]%g{l iér gf‘tekﬂglaé‘% rc!_s@'e tﬁn sf%!n? YN Bauck! Bprgat%ne bP P ions. More

m n boun |oac 'S expresse

preferabey tihg eomposifiph iveetd If(&dtraﬂﬁxtgl o prsevel{tﬁ@5ﬂ§}peFd}©le%rcﬁem1a and/or
shovvs that the am no acid-derived conpositions of the

picigresis {spkastadokions the stavpt geasistiingpf SRQABLNQY: -1, fa 34, 86, 91,

at
nice. oAl + i I ] t -1
oY% 440 L TPAS T8 A58 10-HERAL YL Btiod kP ancror ce
regr@siied abekieling eterisoidfotic36sibhd ot fédﬁl‘ﬁ foveiaionavBs 1&@fbns. In one
radi oact i vi t% équant i fied and adjusted per g of wet
0

vagiaten do the othecstemet @@etmaﬁmr;g issacesmplshed vimen gradfroute. In
antr%&%agklaﬁﬁmn tg e m%ﬁlrod,r &Rk ‘nfta r&'ﬁ‘l%teﬁﬁg % gorr%)me(? wﬂﬁ administration

of a bile acid-binding resin, niacin, a statin, or a combination thereof.

[0045] " In accordance with another preferred embodiment of the present
invention, an in vitro screening method is disclosed for identifying test compounds that are
likely to enhance reverse cholesterol transport in vivo. The method comprises: measuring

cholesterol accumulation in liver cells in vitro in the presence and absence of the test
13-



[0052] Figure 4 shows the organ distribution of SEQID

NO 1 and preferential wuptake by the liver. ApoAl-/-
woeb@/migoe were injected with 12 ug of radi ol abeiras200EQ 2445

ID NO 1. 36 min |later organs were harvested,

radi oactivity quantified and adjusted per ¢ of wet
COpPRIngS; Ea@ﬁﬁu@@g shafesésselnt acmelatienn a8l oefflxniige AcLDL-loaded

u hows that c | ex Huma

mbGRRHEsE TRy elf PISRRSE g SRBHGLH ComORlh gng ddentifying test
cﬁ'lgﬁ)ulnﬂé/ §hat éﬂ@hn&eéﬂo‘l'@s[éfolt Scdubfiftidtiofiein ll%reégl‘l§r‘£ﬁdreﬁﬁce cholesterol
SEQ I D NO 1. 251 -LDL al one or 1251-LDL conpl exed
16W18m$E®opﬁhgd® 1 were injected into male mce of the

wor eGP oCTRcE ABTaE o actseping melsant Ppfeagrol Fyde are also
&g?éji [AdPRL 10\511&%& SuBXRIRDAL dhiRSle? (ﬁeﬁg ihVig6 1 E%Pe [pregence and

loactivity. represents the nean
abwemx& of| @85 mpeugds. eAﬁ:csddm@y tthatsteBESP itlentiiang- thiDLcompounds further

nd to the LDL receptor on_liver. Bin
CQS’?PYELS?S Ffﬁe@%l%g geraPQnds Slaat emyr_ncegahﬁleétf@é a%iﬁ\:/w@é@ m'dlver cells and
Dl e o Bl pdbf St 1B i vascuter

smop@hk misekwells.of subtracti on |nd| cat es on dr amati c

i ncrease in _bi ndlé‘éf%) of the conplex to
LDL- H94&bt orla onggampodipent o ithe spreening, @qﬂp&n thesfixgrgfellg are human

r
Hg%@f Ih e%ér%glglgléelg%‘ g% a%oﬁxe %%%?1?%%[ ﬁ&é ﬁ%]%%ggg%eggg fugn&pl“ %IP-I cells.
InApofher eﬂfbf)dmidﬁt}tthm&emaﬁ.ﬂﬁdmth Bhusale@els e plidddry hédtic smooth muscle
conplexed with SEQ ID NO 1 were injected into
OAl -/- mce. At the indicated time points plasnm was

obt aL(ﬂﬁg] ‘i‘gg %}gtﬁ%%aﬁa&%%l E’H tz?fszl)zg*o s%‘lde 19 %% é’th&%’ comgnses the steps

nmeasduare olS equa ood

oﬂ elcakuifipecholddtefdl ncalrh@lhtiomintlgter 08lls z;ﬁaﬁtho uedhd @resence and absence of
thp %éesents the mean 1 SEMof 4 animals. [0056
i

F compspeiis mepsuidng chelegirrodHevelp iINOALLE -lmte]dowwnlar smooth
m%aé fféﬁnl 9 ro 1ﬂ th PéA eAceda%g 4 sgrpcte oqn[dst q[éh]potl% ] g atn1d identifying test

recep £or T8l ent PRCES sacti Vit
chﬁpmﬂlds rigti @aahée) tholedterdl a0shmasticast hVéﬂ Yol 18fd%educe cholesterol
Approxi mately 90% of total detected radioactivity (at
lepls ingasepler smaethgaissie)cells t he bl ood radi oactivity.
[0057] Figure 9 shows the effect of SEQID NO 1 on
pl asma VLDL chol esterol |evels. Mce were divided

into two groups (4 BAEOERAMbIPIDRWinSEQ | D NO 1
or PBS were injected intravenously into experinental

or cHWUPbI nFigure rleshwet iavethpmafic retreseritatifin af ewlidi phase peptide
i nts plasna was obtai ned, conmbined within each
?ﬂf,‘ and applied on -15 WD 2004/094471
PCT/ P4/ Of2Afo? ifRRRIR %8s RiAiBh WiMhe BARIY 4didBePRIdNdompositions
on the curve represents the Mean SEM obtained from >
ob the=p@sertt rioventioy rwigh lipopnotding el a{bmﬁs] ReidiplateletiOcompounds were

ERHEL PAPORD | B pespRamaat & Tafes 2By TP P wiaBaBogPgpsthe mixtre

whaé sUbjebtell Mo 8RG1bs8 '8 Blectr FHHSrdsE. %Q_dloaétuﬂlfy R8s Yi@ﬁtﬁ‘ied in the bands

injected intravenously 1 nto experinental” or con r ol
rapresenting §Péc HNe| and Atbundie Lipoproteins and Albumin bound radioactivity is

S

expressed as percentage of applied radioactivity.
[0051]  Figure 3 shows that the amino acid-derived compositions of the present

invention bind to the liver in ApoA1l-/- male mice. ApoAl-/- male mice were injected with
-14-



indicated tinme points plasnma was obtai ned, conbi ned

W thin each group, and applied on Superose 6 col umm.
wéaacdy/bsame poi nt on the curve represents the MeamwusBiEo12445

obtained from> or = 3 chromatographic profiles.

5 L QU e 4 ws_the effect .of . SEQ 1D NO 1 on L
1ip ﬁgsﬁd&oéﬁ%ﬁ %9%0#%) %ﬂlﬁ MECE 0%8&% gét PRI Te Ngrvssisep sadioactivity
quatifitd end Bdjeasd per ©uPvet %&.lﬁvéﬁo&d%ﬁﬁﬁ%%\){\gﬁés expressed as % of

injected_intravenously into experinental or cont Fol
total gm. Eedyhee represeyts thg mednot SEM ofd aded.i me poi nt s
pl as S tai ned, C ined within each group, and .
appl lirég on %ﬁ%’é’l”o"g%’o@’ S%E%P’iﬁm digtrabution; Qfegﬁgfg IRN@H angepreferential
uptAleVsy the Dives eRpsa 1-Naniean ARLA Hiolz
pghr onmat ogr aphi % profiles. CT %ﬁ%ggﬁg@l i%ﬁgﬁg\%ﬁombéed SEQID
NO; hedp nradates sigens war hasistedf radieaceitftg qsntiifedSEQ AN per g of

VLDL | ] | s. [0061] Fi 13
waiB ERRL R s BB St SISFT S briiehe ef T ect o of SEQ
I D / | —i 00
10 58, LR B PR 07050 o

| sho l'i near regre anal ysi
1 fifrevedsitofinGEQté DeNiDer. 1LDD dpliagfeo ﬁl@uideﬁiseénﬁanc{ea%g@EQ ID NO 1.
np¥igure 15 she Lhe effect of time-released SEQ | D NO
LI %PB% R& I\rl\ﬁa sPepkred pithrSHQ ID Plipls wetsrinisictei fgfo SEQe mice of
: gl cal .pserted | canul ated. . .
e T B G Bt LIS i R e Bdioactiviey
qupntified ddvdrridiund tatiodctiviny it dxpeess@ITBURS oDfnjcdkQ ﬂaao%@vliéy. Each bar
y

er hr, Animals were switched on HFC diet inmmedi ate
rel%lefeé’Fs thgmegaf‘y‘?iﬁl‘émﬁﬂ Migeer pl asma was obt ai ned,

conty Wit r - 1.C and .
sug}qect d ttg%%ﬁ?%%‘% atglgf (Snéé Ig%%@%@?o%?&?ﬁg’“%m the LDL
regeptiirtoorlivehoBaslimgy ofl 21 pi1espHOP IO coslpRkéd QJ%'S@'G%]ID NO: 1 to
i poprotein classes (for clarity, the

apong di fferent _
the;liyer Cffg'rDL&Fré'slﬁFF@IWeﬁP gebtiasted fienm grednmeypectivs bintlinigdo the liver of A-I-

- 9% of:. s red to PBS.control.
- RS9 BY o805 DARR SRS IR RS BB o e comptx
thel Peetseptdrs. Befch dadfepakent@itie obdan 2SENCo RLntkder | ved

Conﬁ ai tions of the present invention on plasna
lip ﬁ Wei nFiguse i71skaws thpeffsets o6 SEQ W N BEQcleBral@ oflhuman LDL

frof ARBRAPOEA S BRI B2 S E D] B RN 8L P RS wim sQ

ID3NO4Qugyretd irjeped o REFoAILL ek ShoviBcated 6 i
D004 0oaa 71 ] ey bter 05 AaReIt S Hicated Bl hoints plasma was

objaederad dPYpTEA B?ecﬁﬁiﬁﬂ@léﬁ?diomﬁylvmseneqsbmlwﬂw@\é’s is equal to blood
| i ned . Whihi 4 - 6 njce),
re MR Herc Rl 6 on iy oo dofh G trreeserls hosmein 1 SEM of

4 animalgoni t or chol esterol and phosphol i pids distribution

anong different |ipoprotein classes. Effect is
expil d aFigwes S&VW@G etfoetpd S I NPBE oadildIr ofgan distribution in

06 =_guy e hows, t he | ong-term (160 haours)
AngAPERCR it 1 008 Ot REY i e\ Sov s organ. bound
radiUEHORY t | 0o ridiSacBVRPRNG0% NVERL Plo@s
| i pqpﬂl)t ein 0r ofri | es. @ums}coﬁﬁgﬂogﬁ%ﬁagE (ggaﬁo totfl detected
radégactpdy (gt the Humigi wak pyint)is thettdabd mdpactitiat ed Chow f ed
[0057] Figure 9 shows the effect of SEQ ID NO 1 on plasma VLDL cholesterol

levels. Mice were divided into two groups (4 mice in each group). SEQ ID NO: 1 or PBS

were injected intravenously into experimental or control mice, respectively. At the

indicated time points plasma was obtained, combined within each group, and applied on
-15-



m ce. Punps flow rate was lul/hr, which provided

i ndi cated in graph anmount of peptide per hr. Aninals
woeo@/ow7i ched on HFC diet inmediately after SBCEUAISY004/012445

160hr Iater pI asma was obtai ned, conbined within each

ni ceg1 and subj ect ed to FPLC nd agaro
Sl@)@roseé %q%mapﬁe% s RBteh theopurth GPRISIeBIothe dYjgAn + SEM obtained

Qs n anong different
poplrlgét' glfﬁjﬁgﬁf%@} woae%cl arity, the data for

phosnobsus]l pi dﬁgm I®tshewowhg -effetif 6£ ISE( IDXNMICESSEH pl@‘fn a/dDL/LDL
of change conpared to PBS control. [0066] Figure
cholgstesoldenelse f veerg flivjded I@t;smpegpmﬁe@ USEQ P@hm@up)e,&EQ ID NO:

1 gﬁ%s %re 1%@6056 tm@&%ngg%}égt? ! %%ﬁj L g%tﬂroq grtflceg &85%%%11\76137 At the

mﬂi@:@ﬂeﬂttﬁ&e poinBCHlaMAd inaR dbialfédTBomlbﬁ%Khﬂﬁhgsame Ipsa@cmpphed on
the acute effects of oral administration of SEQ

SWPEIQsA %P(dgma Eaghapm@t eaint o tHd Pwge ame@%@r@ﬁanam# SEM obtained

0068] Fi 20 sh
SR SPRE Rt RS e nkl ng vt ory

adm pioss)r at iFgBRyy eo,iz @ﬁ@w@ﬁ%&f&@%@ IN@N@H oﬁrm[ﬁ)dn@as Pi]m levels.

| i poprotein profiles of Chow fed - mce
Migeguere ditidshove tebfgrowps @f ming 1h|dac1( grcalpb hEEQrPnKOng or PBS were

1nm%%2%ga%g?%%§r{t%%@m§é%eﬁ \c/r? %fgrzcg glalég %%»Ig%\f'\legr A'%gg?xé indicated time
paift) plasitd VAYRSHSRGD dorihd Dwiiiin L4@) m, Bh@%?lied on Superose 6
Ilpoproteln profilés of ApoE-/- mcefed hi at

caimn sEadhQ07OpoiEk guitlee @B ve haprssentfs flee Meanf: &EIMI olgaifed from > or = 3
t he dri nki ng sagé/'\%ter) adm ni stration of AVP-26249 (SEQ
C}Fﬁnﬂfegra@%c 526451 (SEQ I D NO. 145), AVP-26452 (SEQ

0]146)Fz rb ﬁ@o%@%ﬁr’ém( I%EQS&E)H %Qlys‘ié §% th%ﬂ%@i@ lé@tSEQ ID NO

of c estero excreted - mce
ldn@mma[\aﬂiﬂl}:hcﬂasjemblezalm s a scherratl c di agr am shovm ng

in vjitr culfure triangle scree t

t ost (06 oudigts Kby s BRbiaEss RER S LB 569 3F SEQ ID NO
1’5hg}hrs§1a7}ﬂLﬁf]9M’%12&E§t%i 19E1sAVP- 26249 (SEQ I D NG 91)

and AVP- 26452 (SEQ I D NO 146) on LDL-nedi ated

accufeb2y i onFighrechbilestsdinehr fegresipfidnagdis of the-etf2cOf SEQ ID NO
2004/ 094471 PCT/ US2004/ 012445 [0073] Figure 25 shows
1 gpplasmadiDhalgvelsgo49 (SEQ ID NO 91) on Ac-LDL nedi at ed

accu i 0 6 I n

(B mk%unﬁﬁﬂﬁgi’ 8 ?ﬁ% ffggl}f i IlfgeLb‘rakee%s%EQYﬂD R ¢on plasma
lipdgiretein plbﬁMPPﬁﬁﬁsﬂQox(tﬁiE@gl $EQIG)D B0 landPBYRverd 6digitally inserted in

(SEQ I D NO_, 146) on Oxi di zed- LDL (IOx LDL) nedi at.ed

haw &ed @ﬂce Brwpe dowriate wasulapgvid p@y@ieﬂyndwated in picture

o R TR e —

sitgoryapOhrAMer plBatalwiSERalned) I\Ebhnlﬂlﬂéd wathir Badhegiotp ¢l - 6 mlce) and

ef flux from Ac-LDL prel gaded. human nmacrophages
subjected to FPLC and agarose gel electrophoresis to monitor cholesterol and phospholipids

distribution among different lipoprotein classes (for clarity, the data for phospholipids is
not shown). Effect is expressed as % of change compared to PBS control.

[0064]  Figure 16 shows the long-term (20 hours) effects of infusion of various
amino acid-derived compositions of the present invention on plasma lipoprotein profiles.
Pumps containing SEQ ID NO: 1 or PBS were surgically inserted in canulated Chow fed

mice. Pumps flow rate was 8ul/hr, which provided 30-40ug of peptide per hr. Animals were
-16-



[0076] Figure 28 shows effect of AVP-26249 (SEQ I D NO

91) on devel opnent of atherosclerotic lesions in
weaani4a9ef71 ApoE-/ - m ce. ApoE-/- male m ce wer ePCT/US2004/012445

mai nt ai ned on Chow diet for 4 weeks and on HFD (1.25%

of cholesterol) for 9.3 weeks. M ce received

swiWihed @24 C aidt indediviedy 4he s gkﬂgk DOl M@f Blasi@b was obtained, combined
concent rations of 0, 1.4 and k for 13.3 weeks.

within ¢ash ereppoft ek B@?ﬁ)n@?ﬁ Sldmctteﬂstw@lﬂ@c iagdlagarese gelcelectrophoresis to

5 ey, 85 WRTIDY Bre o hitiaRaBh o HeaabhpBPrisin classes.

Eff8&)is expresiey & %Rﬁ%ﬁ&ngéfcoﬁ{ﬂaﬁé'd(@ @!B%rc%tr@l l esions in
aorta of ApoE-/- mice. ApoE-/- nale nice were

mai nfMiAkd dfig@reold dhowrs tlﬁ@}ong-tm(dﬁ%mdrsﬁ) REfEEDO{ 2684 of various

of C sterol) for. 9.3 eks. M ce received
%gg‘m&:&d} p&.mtl\?p% of \Iﬁge Present |“ﬁ@en%ﬁ? op ?sma lipoprotein profiles.
Pﬁtﬁﬁ@ eftthidldgossQ ab No: 1o B wede &r?@ﬁl}t & i %%Eﬁ‘eﬁed Chow fed

At" the end of experinment aortas we 1'so ated
macss Bgmpsi floWaate Vmsdgi/hls svhoch plovalh érdieateeinatragch drasim s peptide per

078 F t di h
b AR &V B et Hmaciatels Siar FEEsiol later plasma was
oBREE Vdoﬁ{Hn%@lswftﬁiﬁleHgf" (&0 @l ée bRd s éc%d to?tﬂ(ﬁ al_d agarose gel

Phosphol i pi d transfer tel n; tri g ycerl
eledvopberssist o mgnatpr G:lhelesterdilmnd phapholigids i digtribution among different

.I' [ ote , .intermed ate den | i poprotein
‘IIEE;?P &@E%S?%ﬁfw%%fﬁ& fi}%@éﬁaﬁf Plgpél}lpql% Jie @}ﬁg%’gwnbeﬁﬂ’wtéa expressed
amstﬁfch%ge%?&fareﬁthErSeé g&aﬁd Enbodi ment [0079] The

nedi ators o in preferred enbodi nents of the
i nvefOiooh mkgare Apsifows therstfecrofangioas peptidey (SEQ M Nos: 34, 86,

roa hese nedi ators are nol ecul es conpri sin
f 35 @?émf tﬁ%ﬁreamtam@nﬂ% PBRLIR anzpep APtV r% D Nos: 34, 86,
9@5&;@6 fméd%g'a tnvati%ﬁ%f@ﬂ??s' c region. The nol ecul es

refera Ek%) [

y contaln a positively charged region, a

nega[ﬁ()li&] y dhgmgﬁw shegisahe aaiiéleffests tNeabdd@efistration of SEQ ID NO:
|Ip0§g| lic region. The |l ocations of the re |ons Wt h

9} g8 plasmadigopsolein Arfiesrand exgretign obeholesbuatin bile ac1d
| in. . )
PO LR8P Wi d AN ANecPEE NPRR (TBEE MR WD) addlinistration

a pr ed e rrent ultes e

of AYRF20249$SBR mheorm)aim plesnOipdprétein pRbfileh 6f Ch6®Fed ApoE-/- mice.
regions within each nolecule. Wiereas in sone

pref E1068L efigur ef%ft@wswﬁ@cw ¢ lib4viatthergtinltiog graterbatbhinistration
of ARBCHERS SR NG, AT Ave 35T SRELET N Gl phuploses2 sEQ

Nawi146).a6d dVIie63 55eGBEIDANO; 118)Nkeplabia %Bp&"téiﬁﬁoréfﬂes of ApoE-/--
forma nediator of RCT, in other preferred

mégerfed highrfekdietshe rml ecul ar nodel can be enbodi ed by a

fleglg 7()]eSI ?ﬁtgﬁ o :f%f:tg Offlﬂllgg Ir{hl grcq%agg Qva%er) administration

ophwjz@mr(sﬁeg ﬂﬁm Isﬁ) M©P1267A)51 (8O3 N ﬂslTEAVP 26452 (SEQ ID
referred enbodi ments, the nol ecul ar nedi at of's

E6ripp) andd AVPraoss5 ¢SEQADUNG! 118) coranieuntf nh:olwterdlsexcreted by ApoE-

amn ci aI ogs (synthetic or sem synthetic), and
/'é?ﬁcﬁg @Bg}?jfagg “Yatives. For exanple, a trinmer nmay

i ncl pdg1RN aGLRiC23 is a schematic diagram showing in vitro cell culture triangle
screening method for test compounds likely to enhance RCT in vivo.
[0072]  Figure 24 shows effect of AVP-26249 (SEQ ID NO: 91) and AVP-

26452 (SEQ ID NO: 146) on LDL-mediated accumulation of cholesterol in HepG?2 cells.
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am no acid residue or analog thereof, an aromatic or
i pophilic am no acid residue or analog thereof, and
we 2b@gves7am no aci d resi due or anal og t hereof , PCINAIS2004/012445
resi dues being joined by peptide or am de bond
Irnka For exanple, the trinmer sequence EFR
8@&]3 aligwe;| %IOWQSﬂf&Qed@NR%ﬁ‘l@ @EQID NM: 91) on Ac-LDL-

mgdée?[g@t irlcecgﬁl atloﬁ P% pm ﬁn]ééserollawrgls thg}eg%?gg egténbgg}]?g in human

m&rogaged. nventi on, the nol ecul ar rredr ators may be
Iar?[gr am no aci d based conmpounds whi ch conprise one
P&of tlgnramshoa dfedt rafneVe-22d9 (BENTID NOhO1) and AVP-

26457 AR D P T 1Bhdte Qrifed LblquendePErrediaied cpsmalation of
chaRe¥R1 PTCRidd &folers{e?yl ektef ((%%t Y I\% 2 3B &Hsctle cells.

resi dues or E-(4-Phenyl) or no or syn
or 48074ynt W"mme Hmhm?vsgcéﬁiebt rhcﬁ?sAUBﬁBSM{)QSEQ] lIWNd)eg]jfwend AVP-
jators o share the conmon aspect o
265{8% @Lgr@ %malg c]h‘{?S e’} e?}@llesf%?loﬁéﬂf”‘erﬁfﬁﬁcﬁﬁ& rigeloaded human
m&ARHtAEed, ndi rect RCT pat hways (i.e., increasing-
chol esterol efflux), the preferred medi ators may
exhi[B016]i nt Figiaki 28 ostwovey offeee ¢ff AViheshs I(g WQAD NO: 91) on

ecific functional attributes: ability to form
de&ﬁﬁl’\"f" ofjathesesclezeiic lepippt inupat fr Apafirh-miceu dineEels male mice were
mehﬁ't%igl%ﬁf @h(}\g ?IFR fg @fe%k? ml@sgﬁirﬁr(gEPé) & %Ié)legferol er 9.3 weeks.

MiedBlredeii e Avmﬁenegad aabr lvid shetd@inkedd wWatef al SobentP@ns of 0, 1.4 and
abi | ;éoy to increase serum HDL concentration. [0082]
2.STEH0E 13 61 Veikes Al thasad giisageripent-qortag siers tselabeavand assessed for

prég}ggggb%dof%w%%%%%m lg%qr)%ﬁni t structures, e.g., the

consensus ant haranmai ah et al., 1990,
Art qooRCl eﬂgu;s 29 (shhw85efieé; o¥eakaLaniRal apad hin eNo: 146) on
, 1991, Conformation and Biol. Interactions,
deyﬂarprgﬁntmfg@ergg}erotg; lﬁasﬂ%%aomfcmp@ & vigpaipoEet male mice were

m 119ctaﬂi'gﬂ %nargig@ gl?ett I}bxcéb%eﬁie) L& eﬁ&hﬂ% (g?g‘% 4%@%8? e'@g{lé gora% 3 weeks.

Mige péded:k&ed AYQ 26@52 OQdH 16944 the Rebkide2004f SHl@ddentrations of 0, 1.4 and
m met | cs derived fromnodifications of the consensus.

2.&owkdey 13 Brwesks o rtfathe end \wif tePiP@‘lmﬁi‘rtefOétW agreatsplattd afd assessed for
pﬁa%gss merés@%%{}c&gﬁ reI atively short (less than

am no acl eS| dues) anphi pat hi c a- heli cal

sub -[8078]1 ct uFRRrWMBICE arRheehtiy WhordR r@h%ﬁfYn@gaWa% Rh €holesterol

a- helical domains of the intact ApoA-I
tragsnerth eidz aaetabrlispe st etbbysvinteisatinelydef CRCTcholdiveole atos; PLTP,

PSSRl AR PSR, G dRaBResbs Ll oShvdiiotly Bfgmateiny faL high
deﬁeh@r I1pd$pr6%€ﬂ at, Sm@érm%@fﬁtéi rd@nsff@rs 1iBbprofah; ! E@RTC q[%c )}Hm%ﬁolesterol

produce, they are chem cally and confornmati oha
acylgansterasep| e, the preferred conformations renain

relatively rigi

i nfra-nol ecuFat i} >

and jégmishor -

or aI[ avz];u I abflefeirhte gﬁ%l\/tgﬁ(:@mgg%%regd %ﬂ%ﬁggtg%g ﬁ%r 9 t]entlon e
Apodpt fugeompitghactivityd Int @ btdad asfpict,dhedeRhedistonued M@ldchks comprising

sane.effect .of a .nore st i ned | arge peptide

g RS H AP TIOR3 HRSRBLI o ARG Tetion 5da bgicupgion. The
mo@é&ﬁers pﬂ?é‘ﬁafa‘BBﬁc alhta @H vtelypéh% gg%dt}gé}oﬁai n rg%ﬂ'gel ’&B%%Eq région, and

al so ssibl'e t

an @nghargddCAPoplaitic vagmm n The Mbahenﬂeﬂt}ﬁt@gﬁohﬁwﬁhrr@@é&d@rﬁne another
manner by nore than one _18-




of the a-helical domains. Thus, in a preferred aspect
of the present invention, nmultiple functions of

wape/ob44Try be m m cked by the di scl osed nedi aPaTAIS®G04/012445
RCT which are directed to a single sub-domain. [0083]
Three functional features of ApoA-1 are w dely

caccaptetvas malpailes; thus] @rd prefepfed Aptbddimagoihesholed@ésdediate RCT
(1) ability to associate wth phospholipids; (2)

regatdless il relativepesisioprafithethige regionpwithingeach molesibe. e Whereas in

o froamthe cells. S of the 4 .
B PRl SR ERERGT o AR A TPl or BB Phorkiffs an acidic amino
atitltdeaived reidden aFligaphelic3@minth 8cidWeA et ésidu®e dhatObssi®famino acid-
RCT in accordance with sone nodes of the present
demiyednssisie mbipked i Aoy otder Yo thhien |aasnediatiorc of GH@T, in other preferred

e%z?ﬁcgig{e%%srag%egﬁ eé:tgpasifnq%g%gsn? b%%oﬁ?# e%ﬂfﬁi}gaietrgsi uef ﬁg\(/ing acidic,
1ipYiHili© @ Basi EPdeRorAP Q¥ as FoP fdnhyflél| tE labhidd h&i@Chh§lalanine (SEQ ID
h&ggﬁg} for therapeutic intervention. For exanple;

directs the cholesterol flux into the liver

Vi a eceptor-nedi at ed process and dul at e :

or o- 45 (O 5oile Prsleelt IpbGRmeRollRs mrlsFiley gpdiators of RCT
cOBpHRN Girdbrs! bS RSN PI QHUCT h@hoV a8idd Bhidd dfildV&tilogs (s thetic or
reacti on. However, these features allow broadeni ng 1yn

sethisypgbeteni il aminef agich dersvatif-es\pBey- ¢xampigtd time mayinebade an acidic
This, ..entirel ovel approach to view n 0A- I, ,

AT RRNE BT BREIoRITeTCO5 o Gy s o5 IoORR B @B iagd residue or analog

tHRMRITOaRE b hadRN AMBRE R kdsidR| S th‘é’on?hth@rr?%ilgiléesH‘tBaLing joined by

di scl osed herein, to facilitate direct RCI
petidevery ymats baid lislsagesn difoe ctxaRGIE, (he &imert sequaner EERtcomprises an

T e T T NN EOTE T
r&RRThiRAc), 8 BARE bR %ertAdip&E offhd inv?e{ftfoﬂ]%&ﬁmegﬁﬁlf}r %gdiators may

medi at ors of the present 1 nvention w prefera
be 1@ g4 AGGH45H ROTPFOUBRO Obidhl @ddpriseadmecot more of the amino acid

78 Aot B TRRSke B SRR Sotheiet 1 sidic-wromati-

bRiE ARG SbqiRRle, EROBAkcutBYS abR/e00@kHOS;: HBC1ECRERKAE d-amino acid
efforts which I'ed to the present invention was to

r¢sithes of i-(4dbeighFRamdnslifitchesiynthetib or shhdsgntiidtieamitdiacid residues.

o JBHL of Wes b ap s digiogt o1 drfeT ahete fpeceommon aspeat of
r&iu@ﬁiﬂlg%nﬁﬁ? thOfe8REdl Hrou ngﬁﬁd]&?g%t &het ?ﬁ&/@f ﬁléililfekt“%i(}tl"opathways G.e.,

the INver by facilitat and/or 1 ndirec
inceeasingecholestend teffiv), the pesfiapalrhediatory myeetitieit pltérsaify one or more of

i rotein profile, and subsequently prevent the_
%@EB@% Sé’ﬁm%&i%? n@\ﬂéﬁﬁlbﬁfregr?@ﬁgw% frpeypRERthis hetical structures or
: i | ' [ | ti ' . . .
o3 BEEREL ALt e AT 1AL 18, 9551, iy o
fam pre-Biikd or EEDIOHIES )coinplexeq cibilitg t6 @glivimbs LEAT) and tabfity to increase
anphi pathic a-helical domains of ApoA-1; (2) to base
sefum HPLoongaii@haRi on of pepti des on exact ApoA- |

sequ 1 ( degi I rdin Q the
SO 2o S S RS RPRREA B AR Bused on e 2
- neAphtipatificire; heg.| aBt “consERbnRs 20fmdAP oY |Analithhrdnfiah er al., 1990,

define the lower limts of peptide sequence |ength,

Aytegiogalenosis d0(1) B9 WY Y¥enkntachglapathier adnti991h d/adxGetformation and Biol.

AR AR P o, BB SRS RO S BSPUAF Sy Bl vt o
hélidel Gh UR& pPdREn AP YipidAC S Y., NSV Ph NAB76U64 directed at peptide
~-19-




vivo; and (5) to incorporate defined physical chem ca
properties into design of even shorter
wermaddoomoliecul e- | i ke peptides and/ or ot her snaPCT/US2004/012445
nol ecul es that evolved into the Ml ecular Mdel as
descri bed above. [0086] The nediators of RCT of the
nillmﬁélﬁf’t dequdaﬁomenpdémhm ph thet adnisendmleQ-mler) ult faccordance ‘with a
cts at can be

Ll d d
P RBREprBl f aPtsent 8B Map. Srpuleay Sho Qssilean ot Thamino acid
SNRE f ' .
e u’é%*ﬁ%%lpi"ﬁ%h@ﬁ%%“sﬂ S Wt e AR iy B Shuitipe o

hnqué domairgefi the inpgleApbiilestrersyhitwtiacd and essdyasi@@dtors of RCT.
i sease ﬁﬁih oscl erpsi.s, and other conditions such as

Do o XL S04 LatRG L Red sirielaitvely obaYPerties FowprEd onlonger 22-
s M?ﬁg‘ﬁﬁnféﬁﬁi’gt@}é?%\gﬁd%%ﬁﬁ@%‘ggﬁeﬁgva%lﬁ??fgdﬁﬂgg; R0 e produce, they
apd chemicallyHBLd amdfdtﬁlatlommyomrﬁt stible, fthassreferred cogfdtmations remain

i.ncr ase tgg?con trati on of HDL and
r?}P%V ¢ 1S Orghfy 11}’5@\7@9160‘6%maﬂmlé|\§1ﬂ@ﬁ th@[peptlde chain,

A, LS I 05 g T e o

thelve Klewrtee poptides eniphtl thd entherHbLRRADIN ﬁﬂﬂb&ﬁgtﬂ@&seﬁﬁ@&@et of a more
flls as shown in Fi gureéﬁ{ The nedi ators of RCT
regiamgdl darecepentidee nAlhougl tAneA-l igultifmrtignalityhwey be based on the

c@ﬁtﬁﬂﬁ’ﬁ(ﬁlstot??c E%Eﬁﬂgﬁ ﬁ%él?érdé?nealr{sslt 3 g(g %B%Hﬁ? &@t even a single function

Inprease 0 serve
ofnpdarce goL CATAICtivatiel, \cambe mefiatdhin a‘rgéun\ﬁﬁltzrg%eggfﬁ%}e than one
%}1%/ U]S%OOM 012445 activati on was not shown direct
PR opyinsh Ty in @preisrred tepers oif dho peesoit 1mtmsh multiple

ARG oA Y E oA %%V%Em 13! tl%engﬁell %g@}i a%(?{ Ior} RET which are

I ncrease I'n seru concen
diresteditol asingls swtellothaibht h in nore detail in the

subsections bel ow, which describe the conposition and

st rutd9$3E ofThrere ﬁ%’é“dloﬁﬁlo ifeptyes RETApedrly eteumadelnradeepted as major

cﬁféﬁgtf+9&§6A Iﬁg&%& d& b agf1 ge ﬁt;sgﬁcggte %HP p}:éc{gﬁ%cg (?Sé)](Z) ability to
actbate IREAT] srl S) amtywoq)ramdte%fﬂﬁi bPBhd189881 ﬁ&lﬁeﬂ)}e cells. Some of the

di ators of of the invention are generall
@Eﬁt?rale%ansaw apthHictholism padways arewxﬂusttatm lmE;gutaeM The molecular

1‘ré§fa]ko\ef§é té)Y ﬁ% . a #dafgg %Vrh gedi at or F% gf ?E%Tegres%p nHon may exhibit

onlyathe dase ﬂlﬁk&foﬁalf feahﬁreSQBﬂlty QMQ&EE@”R@T aHo%@&t q8R€ a few other
am de linkage in the peptide is replaced with a

proppdics ofi e ]m"éléCh a‘é@no @DQY@"O@k@ﬁ raskeafpals-Ior paticularly attractive

ta?égrtlka esg?&h?c 16@ & llogcgid)lr %eg‘t &Lﬁ’ﬁ%{g ﬂ‘eoqhorl:ﬁ%’feﬁ‘é flux into
thies liveet Ivi‘a mcﬁpﬂoﬁﬁqé&iﬁté‘&] pRRedA0IndSInBMiIhles %Pé F)HdDL hb S &ceptor of

with the structure or activity of the pe
chglestean) feom pedphertlitissies) pmdectmsv1aaé>LTd>ekmn bexttioh.oHowever, these

fe%é@%pogslg) %tﬁ@% Son t]rhe Robe}ngi]ﬂg @&nqsgg? %ngglf myjpgtic molecules. This,

erigllyindes dpﬁrohaﬁtd vieRidg AIYOA Q Iﬂlﬁfeffb ﬁiﬂ%ﬂbﬁ bl H10% use 9f the peptides

hel i ces or substructures. IC 1S mean
o% mngan@rdemvhdim@}(b podeaudes, Wimthcaphdisclownlricbré‘in,dtbcfﬁdfiﬁbt@dlrect RCT

ented algng its | e., one face of
(Vﬂ%m way) as we a% 1nd1rectof£](9T a(xe to 1ntercept and clear the LDLs from
circulation, by redirecting their flux to the liver); see e.g., Figure 30. To be capable of

enhancing indirect RCT, the molecular mediators of the present invention will preferably be
-20-



projects mainly hydrophilic side chains while the

opposite face projects mainly hydrophobic side
woheo#o4471 0091] As wil | be discussed nore thor 8aghis004/012445

bel ow in conjunction with altered or nutated forns of

he peptides, certain _am no acid residues can be _

oo ) HRatie R DHHBROIDH s bigi do teahvRidbe.s iaeryhag ligsed for liver
lidow QR M di hydrophobi ¢ faces of the helix formed

q%% t he pép ?ggé may not be conposed entirely of

hydr[6p84]l i c Tang ahyehl @ftbd kése@ath REFOAS ivilch led to the present invention
respectjvely, Thus, it is to be understood that when

wasdpdfentify, designnanchsistiesiretthe shorh Bessxthan aborsd Oyminhexcid residues),

i he i i ph " hydr.aphi L,i .
sta?gegéb%gifeglﬁﬁlga@%r% '8¥ Z{Ctté’f gc at, %}Qﬁblﬁ arr‘ieatgreeﬂgé)?/ﬁél%g{)}éflfg% conformation,
indredsehyidlestfil iug 16 Bariack 8 faclhBiRPIRSSE aﬁMﬁ{rﬂﬂ@&%@erlselz cholesterol

face" refers to a face of the peptide having overa
trangporh yarpEpEdks elagtha linepretein peifile andsubsegesntly pgetent the progression

i_cul it is beli dth
Or}égérll? g‘f@rg ?"r tc g?%érgsgwgl;ogtﬁlﬂ%g%k&'ﬁc lle%i)’bsge:r te ?/:s :)f a: he
anphoesshi c Ohelpbgitle EsIACHMERS fQF @dto ¥t PP VIR Sshort (3-15

may contribute to their activity. These properties
amjipe | agtie residuede dtesactvfe aegitrisp withireithey amphipathlid o-helical domains of

AT BRRY TGS bR ehagRioh SR BETes o8 sxaRbp0Dal guere: () to design
pepdds Ld@@&@ﬂ{gqg %%%nteﬁg FRE e &BED ﬁB%QBQ&ﬁggddéﬁf SO Hipathic a-helical

and net charge a-heliXx. The degr
doawpm'b@%fxmziﬁh ¢ (tel fégﬁ% tlmflofwsy gnﬁus rof p@lptidh?/ ehqombl'ﬁngthybhe critical
can canveni e y quantifi y. calcul ati t he, . i
o R R L 5t OpoEREHE! ths Shviarh B i pepide, which st
exBitG BbH adishibhthRRlo-Reli BREdch AU AL RERt 48 ;}&FQ&R@E{? vitro and in
wel I -known in the art, and are described,” for exa e
viviop and( D da reopordte 8dfinetiphysiRelcheBiiat pepertiss 1156 Ge§ @B of even shorter
The actual...f1H obtained for a particular peptide wll
sl Cu R i p B st smel Htpcules ot BSRisgsto the Molecular
M6&IRodbNgbthSHRepti de.  Thus, it is generally not

informative to directly conpare H for peptides of
di f fl60%a]t | Ehgtriediatdrd 08 RICTToRha ipleniiad tirche prepared in stable bulk or

eptides of different Iengths can be directly o
un@éﬁﬁ%ﬁ%’%ﬂ% Sy Y ORRIE RS BrRdREth JRe Sa ga FReopgitaigd betersyse in vivo or
fHRguIERAN i i |
dividing 1&*&519?%@9ﬁﬁﬁg{%@?b&%@ﬁgﬁggﬁ%ﬁgﬂﬁﬁ’w the use of such
pr¢parations HkeHirdbdtmetde né riaipkstipidenda,p hipfeectiobetqpelpinid] eSoronary heart

d.v\,hi ch,exhibit. a <@ in the range of 0.45 to 0.65, as

1%981% P‘r‘?ne’f?éﬁle{9§¥sn@“dtg ST ROPHIIONS SN ES §BEtIg¥mnia causing septie-shock.
hydr, bi cirt,y: L f j [ Qor: 1984
(YOOBAE) Tk Y5, RN Gk SR P Bt

thavinteldiators hd RCD e thé inteatioprnssete vilietht KDL i tIDB component of
<H>in the range of 0.50 to 0.60 being preferred.

plaspgo apd paR iBgresss| the gpneestration pd Fph cibd aireB- PG paticles, and lower

enti e venient by . calcul.at y .L.aki ng the
IEFRERTs EPEDAT FRREOREH SRR Fi BB TY AR e or reT of
thacintlertRl dbkedsd hinhén PEPL dedided - EholestRol accdhulatid®! in  human
hepatocytes (HepG2 cells) (as shown in Figure 24). The mediators of RCT are also

efficient at activating PLTP and thus promote the formation of pre-B-HDL particles.
Increase of HDL cholesterol served as indirect evidence of LCAT involvement (LCAT
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where N is the nunber of am no acid residues in the
peptide and HlL is the hydrophobicity of the ith am no
waceia/mwegidue) . The nmean hydrophobicity (<HO>) PCE/uSh®4/012445
hydr ophobi city divided by the nunber of am no acid
residues (i.e., <Ho>=HO/N). GCenerally, peptides that i
actixdtioni wasanot shewin iraetbplin bitei)) in the Rfﬁ"é- rlgﬁg)é thyt megiatpgy of RCT of

th% %S%h%&g%@ip g’lg%{lgag irlq'&?nc{%& rgqs:ugiirs] gn %1? ?né?egaégg‘lle%eéﬁg HDL concentration.
(Ei 90088" 9. ThO&venton Mkt foBhAh mdré UefdSn MLIubsédtRns below, which

considered to be within the scope of the present )
deseniberthe compusition andretawcting drf s otsidizitary of RCT; eétuctana) eindffunctional

-0.030 to -0.055 hein referred. [0094] The total
CHFRIRTBHUEY BT3P o BTN BUG A2 PR Hofags Tmpfaigins; gpd methods
quﬁghi pat hic helix can be obtained by taking the sum of

the hydrophobicities of the hydrophobic am no acid
Papéide StresumddndiFulatidn | nt o t he hydr ophobi ¢ angl e as

defined below. N pho ial_-23 2Q04/ 094471 .

pCT/ 085804/ (o amsdinigi 08 lf*ﬁj%i efv\g%e PRGBSI BRUeTaliypeptides, or

' - ) (AL & r B CTRI R A6isd
oAl LRl MEUORICH) CTREBEASICH RCT o
contyséy df dgk thare abat el O athimohagid irssiduds, b bl anhlogee N_Hrd:csﬁ In some
crag S P61 ORI BPT B e eRl s SRl B Augpited amide,

US| e i ik '
o085 SRR H AL PRL, AR, R s con
bes taplarkd avieh poftidotiemetic top dpedsvintibietictiheietieopichoflo mhe significantly
_present _invention, with a <Ho h> in the range of 0.94 |
infesfere wishies vHcpie peRFEEY Of derpgptithe PYIERDLHBIE (gl anoieties are

] I ' e I i n _ arc

oEEIHSIe . BEIGERL 1, 1904 01 g 09y S0

hydr pmbgpi c @Efdﬂéi‘réﬂCﬂeﬁtufe&ﬁitﬂél tidlee s théie abifiepiol fofn adiphipathic o-

arranged in the Schiffer-Ednundson helical wheel .
helimps egenttstiucnresi . By antphipathiabisr meant dlati Ggoashelix has opposing

RGO AP ORI RO oG- CHRTIeRAGIE) ™ lonE R e Fr Gpé i of the helix
plk_lb o‘(ﬁ%ﬁaiﬁﬁio }ﬁfﬁfbp}lhﬁ: R %Hﬁi_hlﬁfl whil€ the3@PpodiR0 faRy |pg%jgcts mainly

se of ski inthe art w recogni ze that the

hydrdplpibic sidgtlegnas |1 depend in part, on the nunber of

pept UL ancSraiis B isPsieamaro meroighl pRokdp Apguhetion Vith alered
oﬁfrﬁ?@éd fornRNE tﬁ@?kﬁic{e@,%e?t@ﬁr arhThoB%cE® FERIEE i bB replaced with other
preferred aspects of the present invention, are

amipeari doksidoedsuct - thdi displmatrogdiilis atsl/ hyswophtobingfacdsaifithe helix formed by
hydr gphobi ¢ faces towards .1 he Kyl hai ns, of the. . .
e PP Ao ey ok B eSS S ron mfﬁ%{sﬂ@m%bc amino acids,
<SPSHST o, ROFSEH SpaBULShRT A AEE0NE U0 Syt ceic
féehied &ylthepebtides oflihedniiedtion, fheplagss "Sytdmphiiic faéATefers to a face of the
activation, it is also believed that the hydr %ggobfi C.,
nheRic face refers to a

helix, bevdng gugrel mehhrdoplehis charestonat The phuase Jaaie

ar orat i esi due f - ] : itBndi
TR L B3 B R OUREE B PRASTON s o b
béRD byBhBS PhrticRRP - theory, it is believed that certain structural and/or physical
properties of the amphipathic helical structures formed by the peptides may contribute to

their activity. ~ These properties include the degree of amphipathicity, overall

hydrophobicity, mean hydrophobicity, hydrophobic and hydrophilic angles, hydrophobic
-22- - '



10:127-130; O Neil and De Gado, 1990, Science

250: 645-651; Blondelle et al., 1993, Biochim
waizoplps471 Act a 1202, : 331-336). [0097] | nt er act POMAIS2004/012445

bet ween the peptides of the invention and |ipids |ead

in preferred enbodinments to the formati on of

mpeRhi, dfedn Aydroplshit ex@Bent A tnep&h@fgeCOMMee¥-hebiRt alMheddegree of
(comcelles, discs, vesicles or nultilayers) wll

m@ﬂp@ﬂhlcﬁm (degseq ofpaswnmﬂﬁtv qfélydmphobwmt qap bethlhemenﬂY quantified by

Cel tgf %gg ogﬁa 1& %Iggllgn H 81[:1 g’Fe\cjléﬁ‘j 08? for ga?gutlatmg ng for a
pz{ﬁibﬁlhﬂ PofRide Cs@a'iﬁﬁln@é%ﬁe Reiligohari Eqse ‘gﬁt bnd B GRSIHBW. for example in

l'ipid:péptide nolar ratios. aracteristic has
Ebetergld984) bed Reor Banpbnpsa: b 5o61% pThel astublEpacbiaintddor a particular
Anphi pathic Helix, 1993) and for_ ApoA-1 (Jones, 1992,
P@ﬂdg SYillr epshd omihe tt?f@h nbmberA%ﬁmgx@p%@ aesiiiies cREpPERg ghe peptide.
e mlar ratio a
TR i3 st ncl Mo L BB oY wr B e Risi B diffszont tengths.
-24 m92p04/m4ﬁﬂh15%4&§%0%{)%%@§5)f difieRat léﬂé’[ﬁsh&m be directly
general |y accepted structural nodel of ApoA-
canphiepdyhivey aftbe imes hydopabie doaratiduihe é’dhgenmin hydrophobic

the discoid is model, the heljces are
mgesan 0 %éalaﬁci @b{e@vmﬁ% B Fh%9‘éFPB‘f§h%be"éldﬁlﬁ% g the helix (i.e.,

B8 BRI RS R BRL, GRS Bl BRSEH 4B lange of 0.4

thebs casdaértindd aige thd ﬁbrm@ﬁz@fl&drﬁéi{s@b ﬂl?ﬂrobﬁ&ﬁm@}nscaﬁengf Eisenberg
a cooperative effect between the helices 1s thought to

(Ei@ﬁmbﬁﬁgb 4% S dall haétHerlZStl;ﬂ%far@ Rensijesedbiodks wmhm the scope of the

PR S at AT oS Pl tART Sh S0 -Ph G g Pf%er?%i peen
St ab!d()'QQ}’ OfTﬁéﬁekﬂ@&b@P@&%h&W (B%) bfSa pdpifle can, be conveniently

exi stence of ionic interactions between acldic and
caieléatcd be sakingtheiatgebporsum pethe hydrghobicitichef dach amtincarid residue in
hﬁéernnlecular salt bridges or hydrogen bonds
h residues on adjacent anti-parallel helices,
such i nternol ecul ar interactiong are not necessary to
the activity of the nolleeyHgr= H@Eéors. Thus,
addi tional features of me of & diators of RCT

A R e
i parallal

5 A A O Sci vie

by ﬂmenumdtm of hmmmmhmhtessrcmea(le b@[mel:Ht,/cN)l iGandmlly] ©xp88¢s thit exhibit a

SRS Bt BRETRHT D BGAD oD, S ARA BipeH Going the normalized

?}&%ﬁﬁ‘é HdrobRREE) tgcza% ¥t FRLROS {Elhé?}%ér 1 rJ'qI‘Sr;bé gélé)i N9.125-142)
arl considie8a to PAMGhilBR 8624 th8 BeBe@Intion HOME W @hcanydfophobicity
intranmol ecular interactions are mninal in the

in e spnagoff y0- 83419 OB deingareferfedii at ors of the present
i i . O ' h 10
L I SIS B B o
aﬁh@h%@ & Bl as Nbd @B&hneﬁnﬁly aslen@shd @hﬂnows theTh?dl@pﬁdﬁlaaes of the

-acids are designated by |ower case, g ani ne =
hgdrophqbic graisoeacid residues which fall into the hydrop obic angle as defined below:

H ;Jho — Z Hi* ,

ol

-23-



Am no Acids One-Letter Synmbol Conmon Abbreviation

Alanine A Ala Arginine R Arg Asparagi ne N Asn
woepawmwieoiacid D Asp  Cysteine C Cys @G utan neCQUSRIV4/012445

GQutamc acid EAJu Gycine GAy Histidine HHi's

- 25_ WO 2004/.0944 PCT/ US2004/ 012445 = Ami no Aci ds ) o
whste Hy isias é)l‘revwd;e%@@ Nagip thetptal pemberdiwdeaphebic amiao acids in

' : L5 [ e . 2 ho .
SRR 5. 1 ASCHBoRNI0N B ML REREORIRe e i i
HTP Y08 ohbeN Yk B defifad dnivae Géndilly, Febiides whivRlexhib@h03A 77> in the

Certain am no acid residues in the peptide nediators
ragge AP tenl-Hy as detsraived ugingthoednsensaphpidronkoticitsessaliuefsEisenberg
j t1 o2k N5 l.et.eriously affecting, and.jn
B 1 3 Bl SRihbote 4 B B oft G a0 BE Wit the scope
of pleppriests invEtith, wathsO<IESH-ampl ek $80.00® 1.P0 BSBP breferred.

invention are altered.or mutated forns of the peptide
medil80%s ofhRbydrppketes angle (phe asgle)oisgedehlly ddfived awthe angle or

oL S R S o PR P Pt e
pepfidd Qg aRgsoln s SRRETLEdiRdiALLES \@ﬁée@%gfé%eéﬁt&ﬁm (i.e., the

activity of the peptides of the invention may
nupthst rofapintigngust bydrophotac hresifdeess on rihe heheel eseliptiedfby 20°). The

bl el b i B B BiEERRoe Bt 5207 el i et 360
pﬂgc":h_ngfe?.f ThoRAIRRIOH AR Bk Svilfreddaizk MR Md AL aﬁc{‘@g%ﬁ{glég will depend
i :

substitutions are conservative, I.e.
in par) erctha gumbend aadie acid sesidies atheplysdecal and cheni cal

R ST AR X RN T —
BT Y3k AL B ORI, O IRt oo,
expetted) ¢o ibdmd phespholipiids iby peidting their hydrophobic faces towards the alkyl
chains of the lipid moieties. It is believed that the hydrophobic cluster will generate
sufficiently strong lipid binding affinities for the peptides of the invention. Since lipid
binding is a prerequisite for LCAT activation, it is also believed that the hydrophobic
cluster may enhance LCAT activation. In addition, aromatic residues are often found to be
important in anchoring peptides and proteins to lipids (De Kruijff, 1990, Biosci. Rep.
10:127-130; O'Neil and De Grado, 1990, Science 250:645-651; Blondelle et al., 1993,
Biochim. Biophys. Acta 1202:331-336).

[0097] Interactions between the peptides of the invention and lipids lead in
preferred embodiments to the formation of peptide-lipid complexes. The type of complex
obtained (comicelles, discs, vesicles or multilayers) will depend on the lipid:peptide molar
ratio, with comicelles generally being formed at low lipid:peptide molar ratios and discoidal
and vesicular or multilayer complexes being formed with increasing lipid:peptide molar
ratios. This characteristic has been described for amphipathic peptides (Epand, The
Amphipathic Helix, 1993) and for ApoA-I (Jones, 1992, Structure and Function of
Apolipoproteins, Chapter 8, pp. 217-250). The lipid:peptide molar ratio also determines

the size and composition of the complexes.
24



hydr ophobi c--depending primarily on- the

physi cal -chem cal characteristics of the amno acid
weizoe/ohgin. These two nmain categories can be PaTiUSe004/012445

classified into subcategories that nore distinctly

define the characteristics of the am no acid side

chai H998For Iathmgsnerallymeceptedatmichiraliyeiteh phipp4-Tathienoaphipathic o-

L5 RS LI AP SR e A Bl o
aR6inds t6 BB alignddwith @lﬁeilsl%'%ﬂblyﬁdﬂﬁdfdceé PoiRAPRIvAkds @BJipid acyl chains

aromati ¢ am no aci ds. e definitions of the various
(Rrassegoel dds 1890, dipelomaBiopys biata 10#3 2492 7)o Ahk halieesase arranged in

follows, . [0103] The term."hydrophilic I no aci d" ,
o G BRE b SHIoR 1 SRSPEIUR FBF iR S50 (G BB Biely to contribute
k@S : di K '
e LS BRI AR, 6. Atones s
pREPicdSEdhedi@dAwhich cahieibofes B serddabilityetf tied HDL1@Bebidal .complex is

Mot, Biol. 179;125-142, Genetically encode ) L.
thyyreistiee of ioma RISTRCtions BETese jaGidée mba(slp)rps@w ip&ypoA] gesulting in

e LV Sy T e
adjedent gintigpasallchiiehcesacuch etbrininleduivg aterdeyidno phoRLC ntgessary to the

of .greater than zerop according to the nornalized )
a%ﬁ‘%é#éﬁ% W%Pgﬁ madiatersy Thyg Additymalfeawmseiigompgrhe mediators of

i0l 7.9 n i d. .
R oAl 9 I Bl e SOREME ORI iy, o e
algguged Mgbn(ewi%)aﬂaﬁeﬂ[ fa{s)lio]rlTwﬁth(mﬁir ]hﬁirolﬁﬂ(;ﬂaic Aloas (p%)ntinégGlry the same
Q. and Tyr 105] The term_ "acidic am no _ acid"
dpeqtionssuch ag “w;@f%q%? case VehRDrBe medipteragierhguad toskipids.
chai val . h 7. L dj ' [ .
cho D)% OB o Ton Lo AR B R or s b
fphypton begicer beipid atddatio résidifes abspechiyely,a@ 9ositions.i.and i+3 of the helix
Genetically encoded acidic amno acids Include Gu ,
siglifize, e AsHoglyiructyro (BEFFaTsee dtetlm 15as FRV A G AHAH:8898-8902).
i . cid. ) ' de
FRLREE shh SuENABRI U B ATC RSB G S e ol
nieyiatarabf thelpeasentiasérdtionel y charged side chains at
physiological pH due to association wth hydroni um

i on. [0kt i cAs |yped ehpreigle dho athbeevigtions i the penetigdlly encoded L-
[ 5 . g (R : 107]. The term."pal ar. :
eamﬁﬁ{’&%gi g(r)eF%lrS gﬁl ? SB% Qﬁ’%/l Kgrlegp%‘fal al\rg aasln%g ﬁ%wsac m&eﬁ‘g\ﬂ%& acids are
desigmitadiebyclodiencdsb s, g.i3-alanfiar gege.at  physi ol ogi cal pH,
but which has at |east one bond in which the pair of
el ectrons shared in common -by two atons is held nore

cl osely by one of the at ons; b%peti cally encoded

pol ar am no acids include , @Gn (Q Ser (S) and

Thr (1) [OTO8T The term ~nonpolar am no acld. rerers
to aAmjue dsidsbi ¢ ani no SweclettenSymepal si de Elomimon Abbreviation

in whié@%%e- pair of el ectrods shared in conmon b@la

two atdE#Hineg generally held edual |y by each of theArg

two adspmeagiie e., the side chaiM is not polar). Asn
GeneRfispatit ycidncoded nonpol ar @i no aci ds Asp
Cysteine c Cys
Glutamine Q Gln
Glutamic acid E Glu
Glycine G Gly
Histidine H His
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i nclude Leu (L), Val (V), Ile (1), Mt (M, Ay (Q

and Ala (A). [0109] The term "aromatic am no acid"
woeb@wmw4470 a hydrophobic am no acid with a sigeTaisan/ 012445

havi ng at Ieast one aromatl c or heteroaromatl c ring.

or mhﬁ %Lé |tuents S@ﬁﬁ CNC Acﬂb
Br, oo NO, NH2, - NHF?&KTF—'&@M OR -GG Phreviation

C( O GRleuceO) NH2, - C(O NHR, -I{ O NRR and the |ike e
whereLaaide R is independentlly (G - C6) alkyl, Leu
subst |Lty§|;rn@d (CI - C6) alkyl, gA - C6) alkenyl, frys

Su%ﬁé -27 WO 2004/}994471 PCT/ USZOO4/ 01 5
eny - CO al kyn)l;[g, substituted (CL - ro)

al kyn% cs - 020) aryl , bitltuted (C5 - C20) ¢

aryl - C26) al karyl, tituted (C6 - C26) P

al karh Weongeo0 nenber ed heter oaryl, substituted 5-Thy
nenb"éwewph@!eroaryl 6-26 meABered al khet eroaryl ditp
substTyrotiee 6- 26 rrenbered alXhet eroaryl . Ceneti calsky
encodeghlmeomat i ¢ am no aci ds ynclude Phe (F), Tyr vdlY)

and 1Tp (W. J[OLI0] The term altpnatrc am no acrad
refers to a hydrophobic am no acid having an

al i goestjc hydrsaamhian ®idleesiigs in thepeptideaiefiatis 0RLCT can be
aliphatic am no acids , include Al a

A, Val oL
rel(lggedamﬂl other f(myno a[czmralpuem@ltmt ﬁkgnﬁ'{ﬁa%!ﬂ}‘ églmﬁ\ell)lﬂy gt@fg@g, and in
mansrh scé/{%n e&F ue g&g{lty tﬂl: %' %’rﬂ dllen C,g%l (g %ﬁﬁtﬁmp ateed by the

pr@d’éhﬂﬁvétﬁio@isare 'a‘[lﬁ@re@ bt hitﬁ&te@form@bf ﬂ(e@eptldé intHd@Rors i Q{CT wherein at
other amno acids with -SH containing side chains) to

leask prg defined anpap acid éealqiﬂeemtthfe?mtqﬁ@e Aegfbsigted wish agpheyyamino acid
1’6%1@ d' 91%1&6”%&/? ggrg OAE] oﬁ‘é RF gwsfe %%Qg’éctu% t?le activity of

ues con e ne dro IC Or

th&ﬁ ﬂ@ﬁ Sf th%Qn@enﬁSﬁ”nh e tM¥ik blﬁhty%sfofrﬁ;h-ﬁéﬁd:b@iri e Presence. of lipids
ydrophobicity of 0.29 according to the nornalized

el ondbe amphipethm andytberbeseticsdcsoiiindapove il b recopized tat

1ntm€t%16%% g@hfxlmrf hg ﬁg% 01(4 é?xe tag%]ta%%cglé oﬁlﬁﬁtgtats 1011 age conservative,
i &Qh@feﬂl‘é(ﬂ’(@ﬁﬂiﬂo' &1@fesﬁﬂe Agd Phystal Whd Bsdofoal 8pdrhies that are similar
general classifications defined above. [0112] As wil|

tom@aplpp@cldabadueb‘wmw@cgi skill in the art, the

SooUS A s SRR e S,
arf¥ino rﬁ?:'id% B Bk C@nvENERIF BlasRAQPSLth | 9% & b:ﬁtegﬁﬁésu-‘%&irophlhc and
in nultiple categories. For exanple, amno acid

hydt‘ﬂyhnblohdvpamgnw prmeiiky om ihet pla&qahghenapd ¢hatretc|tmrxst1cs of the amino
titute th pol.ar bstit t ch_.as. Tyr .

s e b LB O TR By P BB SHSP 188 Suf{cories hat

mPR! §t1 S/ d%ﬁgé ARl fetdsAReht ﬂh%samlﬁé‘ ‘acﬁas’i’dé aei&f of§ &8mple, the

I nc h the aromatic and polar categori es.
cla'dseofalnpirqﬂnln@bmmaaegs rchg dei fortherf Slﬂ]ddeﬂ‘d mdo acidik, iakic and polar

arpito PP Tht clefoidBdiamebic dmieg etidh eequi Yo idto nompolar
at{g)loérgrr%}a HCR Beifdl ﬁgle%ﬁﬂlt1oﬁ§ b l&?esvmﬁﬂllslc%fétgofi% b¥amino acids that
rea am no aci ds o di srupt

ave a propensity
ddﬂmeﬁqiomul:ﬁmraef@ﬁovm hel i ces when cont ai ned at i nternal

positions wt hi
[0103] The term "hydrophilic amino acid" refers to an amino acid exhibiting a

hydrophobicity of less than zero according to the normalized consensus hydrophobicity
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the helix. Am no acid residues exhibiting such
hel i x- breaki ng properties are well-known in the art
woO2er/09¢t7g. , Chou and Fasman, Ann. Rev. Bi ochePQT/US2004/012445
47:. 251-276) and include Pro (P), dy (G and
potentially all D-am no acids (when contained in an
schlepd Fidedbsrg cbalv di984] Jy Mdl- Banki 119: 6. dienetipallyhericpdal hydrophilic

d de) i | h
wop i LR Ty (i (e e B CHRED): PRI @i ). 1ye 0
mg@@;gg5les defi ned above, with the exceptlon of -28
04/ 094471 PCT/ US2004/ 012445 Ay (G, these

resijoues arﬁhg&mﬁrﬂbhynmobmumﬁdohmdgnﬁmmnbmhemﬂnmB@demhﬂnﬁnga
acid residues at jnternal positions w

hsﬁlécmhfebkcﬁwf &reatey dhy zhrp )?C%@‘&gtt@ thg parm 1&% CQElSSnSSmhMQTOPhObICﬂY

B T A

arhﬁm eclde emweeml (P9, II&d(I) Phe QF)}Weﬂ)f(V) tike (UREDI(), Met (M), Ala (A),
encoded ami no acids, the am no acid substitutions need
GIYle)@@ Typt¥)d n  certain enbodiments preferably are

gglt ngﬁLﬁ T Lh@gqeﬁ"gcpﬁ? 915” o Ac rlg%éFs tgc olg%?opgﬁiiggmino acid having a
sid® ehah PKSviiie Ms@ﬂﬁhaﬂ nA@ElEkﬁ&rhﬁﬁ' dchsﬂ@ﬁrc@lWﬁﬁanegatlvely charged
am no acids. Thus, in addition to the naturally

side eaing #iphysintogicehpHydusrie dawscofamyssogesiige, Geaﬁ‘ﬁl%&iya@mﬂed acidic
resi dues in,t iators of RCT may be
m?ﬁﬁé&%ﬁawéﬁk%?@ﬂﬁﬁgPégstﬁg occurring non-encoded
am np186] ds 1BRAesY AR dfind Holll0 réfersts -a HyddokdlliC@hindiaid having a
commonl y encountered am no acids which provide useful

sideiblsain plit vabwesoft greatethtbap @ ptBemac areigp acids syrcallxdpve pOSItlvely charged

SRR R ! e etroreas SR GsPbER e Genetically

cRoUed ba')su?’arﬂlha fébi@l@ PP MM G H) Ao RY BRY Lys dyam nobut yri ¢
acid and so forth; a-am noi sobutyric acid (Aib);

S -
am nﬂli@i}anoﬂaleatcm "pARBYMing-agiv" nofees tera leydaanbaliq #wiap;acid having a

s1?%cnﬁ ¥lg&tl¥ q%g]",g%d (%:p{l? OS].P '&]t%uéﬁhﬁ@ % n atéEfIR?SF one bond in which

te- ;&M aﬁ* SbMEn8 %héfed BH Ghmmd BRI hiose 8 qféldﬂﬁmfé\/ellok&} by one of the

phenyl gl yci ne (Phg); cycl ohexyl al ani ne (Ch
atoors| eGaictieally( ddcedled pelphubiroadcads ineludisy; (N) Gin (Q) Ser (S) and Thr
phenyl phenyl al ani ne, 4-chl orophenyl al ani ne
CéPhe(4 a)); 2- fluorophenyl al anine (Phe(2-F));

3- 11 yprpgphemtealani Nen f)atﬂ? (aﬁmlfa heid" refers to a hydrophobic amino acid
4-f 1 uor ophenyl al ani ne “(Phe(4-F)); penicillamne

h{Reg) side cﬁalﬁ tlzﬂatuseumcénlaggd:dcai phwmlowbal &l Srdewihibly %ps bands in which the-
aci Tic ; 2-thi eny] al ani ne (.Thi oni

paif |°? sfep ,in WBFP@&?%{’% AN améla)geg?{i@ﬁfﬁ% eqp%‘ﬁ% bg each of the

txé&%k%ifs)a?n E gid@r@hﬁﬁlbfé dly&ll%ﬂ%?yl @eﬁ%lg encoded ]ilOIlI}i)OlaI' amino acids

utyrlc acl - amn eny a I ne

H(dﬁhk LofughsAJa) (VIH eehiet @) | Gl (GNBIWA)& (Aorocyst ei ne

honpphenyl al ani ne (hPhe) and honDserln
( hSe ngo%ydr%éytﬁﬁm PEOEALILARENNO B ﬁw forehydr jc amino acid with

HE%%B%&%% qg;a@%rfés n@e&I gétgﬁ)a&%heﬁfébﬁh%t U{rﬁg aromatic or

yci nes) her amno aci d residues no

hsmﬁxardmaﬂul ting m;nbomamdoﬂwmnﬁrecsamm@entsr ﬁﬂ:ﬁlalsy—OH —SH, —CN, —
categori zed based on their observed

Feefh.onl Tprober‘NQas NG A TR, PHat e £ GRUR, —C(O)OH, —

Cg@ﬁ§$?§g| y en@odeg%éﬁgHggﬁngﬂiﬁﬁﬁﬁQE%@dggg]ﬂ&)Rﬁﬁﬂe cach R is

independently (C; — Cy) alkyl, substituted (C; — Ce) alkyl, (C; — Ce) alkenyl, substituted (C,;
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am no acids according to the categories defined above

are summari zed in Table 2, below. It is to be
wonoewmwigood that Table 2 is for illustrative peRCpASe®4/012445

only and does not purport to -29 WD 2004/094471

- ESTHRR S G, SRR T b il 57 B8 B bt
(AR 45-.05) RIS RCLS O T390 oy,

suBNOOSATEREMmeiiicNG BEbi0Sryl Ch-26 shémbatd atkhSenedryicat kybstituted 6-26
E d d._No t [ ded d hobi ¢  Ar
m?gpﬂ():e%e quhﬁnroamgie Cl}e%%‘pceﬁl-y %1%8@651‘3%()%@; %%1%%&@@11}%}?&6 Phe (F), Tyr
Phe (4-F), hPhe Nonpolar L, V, I, M G A
(YglaﬁdggpAfwt) BuG, Melle, Ne, MVal, Cha, Mdy, Ab

Al'i goal0jc AThy terdm "hlighafib aamibPracidhi Rferf\i@,a Maddophobic amino acid
t-BuA, t- BuG, Mel I e, Cha, N e, MeVal Hydraophilic
hamgdm: aliphatic gydreearhon sldereimpp.  @ensticallsr gpcoperd ahpigtiz) amino acids

T CGt, AcLys, M5O bAl a,
in A%A)kegi @ngeu@éaﬁlgﬂg@ro and ot her D-am no aci ds

(i n fo1pgpt i qﬁs)amnﬁcoacl&]res@amy@m)ri@ uaGéd] BEtafl teSnMBEm disulfide
cifically nentioned herein can be readily

spe
br&g&@w@hloﬂm %aﬁ@hre@duwm aiimoidopnpsI R TanGids. The ibiliy o

f f
O G0 G RLPRT f iy B it oM ool i BBaing) fp oxist in o
pepfiieth aieties ﬂl@ﬁedﬁ&a %WS@FOMQ&@E@ Asuide-bRdgedWdrin ®Bects whether

substituted with L-enantionmeric am no acids, the
Ceulsotresidussoatringe nesthydrophpbig orthydl;apéﬂ@mhamm ite agreiptide. While

el Sy A R PEY M b L8 PR gpusenss sl of
Eidbidess misénba@ m%@@u&a) St {seBl RC@Merdda @at fod Sakdosad oﬂfne present

amno acid (e L--Ar g-+DArg) or wth a Damno acid

ingentioneCynfe @ma@@gng@doas a m&ﬁgdwégmh;hc( emipo, adid, pgwithstanding the

I ndeed, in certain preferred
ge@?ﬂ@%%ﬁ)%ﬁ%agmi ﬁegqnegragméw tabl e for oral administration
O aii® SWy Rl e abpR-RARKRL b BRHsIRY ROV ANHRISP Uk Yabove-defined

be conposed of at |east one enanti oneric am no acid.
caprgotictiars n@bmualaﬂly ﬁgclgsmh Thuespriaméno feca;dsclsavmg@ldd@ugistexmbltmg two

be nore sta radat LoD, | e or caV|
orgpodainice il el eF d SE el Bl Bime Pkedftest Yor exampte,
arkinBMHRP R thins [HAVRZ] arbmahe el c@BROMHEs m@'ﬁ%@psﬁﬁhgﬁed with polar
tend to disrupt the structure of a-helices whe
subsiitveitsedichas Tyt €Y )h ataypabitii brb ammatlcdwda;m@blcqabpemes and polar

o B S BT Rt e ! By e ot
catdpBtie® " The pRepRate categorization of any amino acid will be apparent to those of
skill in the art, especially in light of the detailed disclosure provided herein.

[0113] Certain amino acid residues, called "helix breaking" amino acids, have a
propensity to disrupt the structure of o-helices when contained at internal positions within
the helix. Amino acid residues exhibiting such helix-breaking properties are well-known in
the art (see, e.g., Chou and Fasman, Ann. Rev. Biochem. 47:251-276) and include Pro (P),
Gly (G) and potentially all D-amino acids (when contained in an L-peptide; conversely, L~
amino acids disrupt helical structure when contained in a D-peptide). While these helix-

breaking amino acid residues fall into the categories defined above, with the exception of
8-



entirely of D-amino acids exhibit significantly |ower

LCAT activation in the assay described herein than
woOdenooegh pepti des conposed entirely of L-am roTASR@Z/012445

As a consequence, D-amino acids are generally not

used to substitute internal L-amno acids; D -30 WO
Gbho@a) t}g&qm_@ﬂu@'p{gmmﬂm netusd tarsuhsiitalei amino acid residues at internal

bsti t. |l
oY plti, B BT sl odoBitfhe G g i resicues
the@Rtdrdfus lafid P €-€ABRuObf BERLhtid; am no acid peptides
this rule may not apply as nultiple copies of the

pept [0d&4jri gWhite tl&@wlealeﬁded ocatkiRiries rhalyalbeem emqpluﬁ@ in terms of

t he conf.or mat necessary, for the
i ST, A BB BOAL iy b SsREOTS siked gt pe and in
I r ' : :
il afifodmelis At ARk ESENA 1 IEN s GRALAITGH R amino acids.
Ind&d, imsanyenfetha iprofercahpédiele enediatotseo foR G€| doxtain gerdeitioglly non-encoded

resi due, (G can be use substitute am no
anginofcidsy ﬁ%@% 1408 4p heprtu railytOﬁ@lrﬁagtg%f‘éw pagoded amino acids,
afifnoReld r%ﬁcﬁfe? Hﬁ'% eptFH&Jt Yediaho off Bﬁ'Rdﬁﬂag;UﬁéF&ﬁﬁhﬁé@m naturally

Wt hi n about urn o e cent

ogepingieon-¢rraded mnimralcr)ds fand sypeipdtichesine acidased of an
even nunber of am no acids) are substituted with dy
(Q . [04da] t i drfatary commendy nencpuntersd amino Gsids wkech provide useful

sﬁb@{ﬁ#w{ﬂ 1{0? gﬂé\:\ﬁpﬁﬁ&gnedf%rg %? B\Pg"zﬁngﬁaﬁlg pbﬁg:a}e\?rgotg%}lbeéltto,r -alanine (-

ACS) AEoAhdr GaetaRdmmoelcgit sudR|ds GRhmitdiptdpiddidiacidl €,3-diaminopropionic
t hought to act in concert to bind |ipids (Nakagavva et

acad (D9 gst-aminohpiyrichesid 8o0é. so 1fprthy 0g7antipoBobutyric acid (Aib);

t har amai . 198
?lml&sc 761 GQE}“‘&)alﬁ %}Bm&?’a etdf | a"ldléé‘l’a)dﬁ “pethylghieie or sarcosine

5 A _
ot (HBESEERe Ao ity e, DYEPgboine (LouO
Ntineitbhybsolamae. (Hetlk); [{ieng2Bc868 (PH@nuyclobtxydlaning §8b6a); norleucine

SN T o e e .
ﬂﬁf)roghé‘fgﬂa‘-’t?mﬁé '(PE%%AFQ} e3 -rﬂ% ﬁe@nﬂaﬁi{@ nrhé@ 'T@S 1i8Fophenylalanine

he "hel i cal” donmai'n

(Eim@ct—F})b @ehnibidlasiime (Rﬁhﬁ;hl,i’gﬁj%ﬂeti‘ﬂ’(}&lrdilﬁ}qlﬁl&)hnﬁ 3 dmbcfxyﬁmaofd (Tic); B-
repeats, branched networks or conbinations

Ztth@mélékanmw@h@e@ﬁh&n%wfémes(w Opdrmegigipae (yhieydagetyl Iysine
(ﬁ&%gheg A (ﬂaﬁ’lﬂﬁ) gheﬁm u?‘ % PR Wr Gcid (Dab); p-

or USG epen assocl at

aﬂihﬂdpheﬁ_f,&ﬂamnst @lﬁh{pmlﬂi)y,y NAdﬂethyl I VHlﬁhe( @/IgVal),Z ‘hbmedysteine (hCys),
4:1, b5: medi ator:|ipid, and
c

hﬁ@ﬁﬁh%lb’%ﬂi%“i% 4P ol hcoarering (ASem:obydroypralie (fhep), homoproline
L

ADOA{01,16§1na| Ofhée Sinsifio tda,ﬁl P@C&‘&eb e pedifitally MehBdRd herein can be
forms of ApoA-1, truncated or internally deleted forns

r@dﬂm@mgqnzeé)haqud@utmmqbgervgi plrysisal andheltptgeal properties in light of the
dﬁﬁ 1| nsatrl ons her eof . Truncated forns of the peptide

Yo M-are obt ai ned by del eting one or nore
am n@y@g ds Tﬁ@&hisﬁ‘ﬁcaﬁbn@é%@%e&tfc@l(‘lf’bﬂ%ﬁe@ﬁnd common non-encoded
medi at or 3 of . Internally deleted forns are
avin@iciddadprdieg tu thegatngerier defined shnvmare samnmmizfed amilable 2, below.

II . Sh naI $ gt%g hlgagslgmerglsa@r gl?usﬁegxt/é ggrpggegloa and (?oes not purport to

~-290-



resi dues deleted may or may not be consecutive

resi dues. Those of skill in the art will -31 WD
waQoewd 71 PCT/ US2004/ 012445 recogni ze t hat pdeiusooagi2445

an internal am no acid resi due froma peptide

nmedi .at ors cau

be {5 GRBBRITS o) drephaticaernen PR SRA i dfin by ged to substiate
thelpRpAdEmadiatohfof OTMks@fbed Rerede! €tion. As such

ro at| ons can significantly alter the anphl pat hic

, 2 -',‘g:s AFICA 3-3 p Ol %n!"_“-: YEN Q) _&E&ﬁyﬂﬁo ACIDS

Cld@dlﬁézﬁdmso (}lﬁlehealisuﬁﬁtai&il aI I y r et a‘ﬂm Gmeﬁbalwmmaedf

H bithe entlrelong axis of th

AI‘PTO?JZH] The FpdptW de nedi at ordhigfNa (Qdﬁ&}&@é&ﬂ
or linked in a head-to- taifh @SEH}B]PP )eh hey t er mi nus

Nonpoler t er mi Aud) L M, FeddPt o- HeBwAs kBNCoVIels, Mle, MeVal, Cha, McGly,
N-terminus to N termnus),A® tail-to- tail fashion

Aliphatc , G-t exif,dyd to C t er h-wds) Ppor AdanibaatVe@ly, t-BuA, t-BuG,
thereof. The |inker LL canMeHe atha, bilé, MeYalonal

Hydpdpedid e capabl e of covalently linking two peptides

Acdidicone anotfhegr . Thus, suitable linkers are

Balibf Unct i ongl ot ecul es i n V\DP@lmﬁlhwgunﬁé(pM) DB, dU4ts

Pofk-€ capabl ebqﬁ Wed.ng coval eall x¢ q)pg@ Hdee N

HRR S Qhiifs t 851 nus of a pept bd&o anE Uit DRARINOYRIRES: L-peptides)

sturtabt e for attachnment—to the N or C-termnus of
peptides are well known in the art, as are suitable

chemyslg] i esofiRf #hihe CdcidPesstieh rfm\é@b@ﬁbalhombntmned hereln can be
formation. [0125] The linker may be flexible,

r or
reaslelmcaﬁeg@tmd baegsberd thedr therwnféphﬁessqa} agfd cfpﬂn@s@rnrmﬁﬁg igsfin light of the
dg e M ]gle Suitable linkers include, for exanple,

© Wilﬂgsgréw A 8eiFMhes such as Pro or Ay or peptide

segnentey CoMtiAleNinNBokt PBRaAREUtheZarhido a4t oSthe 1fbptid® nddiators of
20 or even nore am no aci ds, bifunctional organi c

RED myld b gubstitashd astm-lzﬁ(l@t@)nm@ @FBpingh a¢ids, ﬁh¢ gubskiRitions aggetot limited

to.12, .and t ke. ker s "
o JeSiafipn S RO T Tk CORKeR 1P epllob BF Samutated or
"aﬁ@fsaw 885 hROALRO RO WhisH ah L N&AIS a@fdels lhcddn@iian Mentical D-
the art (see, &e.g., Hunig et al., 1974, em Ber.

antif® : BHB Ge. gQM,ArBazﬁ-IArg) aar| with 1@91&11@1@@@1@ 0f.thetsame category or

S g SEaL B S BT g gotimens

th%g@ér‘%lé%lﬁ{e 16¢ &AY hAini RGitibh m‘ﬁﬁﬁaﬁiﬁkéé?sl Jche‘ﬁ%?ﬁ@es%ﬂ&‘y ¥dvahtageously

y apparent to those he art
beSwitpabddeofont msm aneddwrpatinthericrakens a¢1ﬂaPeptaies bentamlng such D-amino

sel ectively cl eaved vv| 'l be ar ent t hpse
ackiRichy thoHERHe RatpoTeabls odkgei oSt S G, B oF sorum than are
| as the references
pegégéggJ ?Wé)?éehl g’%?plﬁ%mﬁer%d{%‘ sufficient |ength
and. iz bi |Alstry)t¢d1zﬂiolv€el) ahﬁho aciés teatl td dishipe the gructuPe of o-helices

(P), Ay (G, Cys-Cys, N-(CH2)n COOH where n is 1 to
wheh cq@taﬁ@raﬁbmjzrml posigons WQlNa@ elicaldrpgptifle. Furthermore, it has been

obsgrrvgg r%[){aq certam mutagedvprr%g) % Lcl?egge?i)tflde J1étj§r2soc9f4ﬁ8%2tﬁat are composed
entirely of D-amino acids exhibit significantly lower LCAT activation in the assay
described herein than identical peptides composed entirely of L-amino acids. As a

consequence, D-amino acids are generally not used to substitute internal L-amino acids; D-
‘ -30-



[0128] Alternatively, as the native apolipoproteins
permt cooperative binding between anti parall el
woebiaksrsegnent s, peptide |inkers which correppoag2000/012445
primary sequence to the peptide segments connecting
adj acent helices of the native apoli poproteins,
amed g ﬁ@stlﬂ@pn@mmeraﬂnmwd to Apd Amido, acAbm&tduVs at the N—termmus

AR CiealBRy oL a4 eRES une A%eﬁéﬁfl}%ﬁéf pRcieBl petides s rule may

nSEAPHEN Q@ﬁmﬁfp@e ¥&ids otktﬂe‘f!@ T%lt @Etass(o%ﬁ?ed t%d@D% or IDL to acquire

Rosseneu et al "Anal yS| rimary an
ﬂ&@@ﬁdmyonﬁtqemfoeﬂm‘RCWe Apol i poproteins," | n

Strui f Funct i n of Li go roteins, .
183, @éé Pr €d% Prffvﬁ‘?PS 15gngse &fz@ﬂlmmﬁ}?& Gly r{@ r%enerally acts as a
h@l‘ib&-ﬁf&aﬁﬁé%ﬁdﬁéq%h%g gg@t @ a?ﬁnt%ﬁ%leégg%(ﬁ]%%faar p«%%ffglr 998Qks, although

bonds or “salt etween tandem repeats

Gint(Gpas geheedllyhedrsidetedsegbe at lelixrgtaldes réstdie] dy (6Y a8 e used to
turns such as_ (3-turns and y-turns, as well as organic

syhstiBiie padng m@s i lﬁfeénaltﬂﬁ’élt@flﬁ Q&ﬂm paptige mrdintprgeof RCT. Preferably,

R L I T -

(pwﬁ@lﬂ?ﬁm fodl epsifiiRh BorBPoRE Jf Q.n%lvh@ﬂmﬁb&' dT%nfino RAUYPLE LG tuted with
chain to adopt regions of antiparallel (3-sheet or

Géﬁﬂﬁbar%qldl‘é@na&m &l iscrrefosted ubstuerly oneSintamnal angienercid kesidue in the
P%ﬁie%%ﬁgﬁﬂe%lﬁ%g@ﬂ] no acid residues and y-turns

e genera of three am no acid residues.

[013@)122) t ermias hm@ley stridirel bNRYOACL bdntHRY &SIPRAIRS! ARits that are

organic nolecule or noiety that mmcs the structure
therght frepei ée cpmeertutn bind Tipidsr Naksgahe €8-al.url@85nd/ drm. Chem. Soc.

gy 20 B0 €5, PR B TR S5 4 Ve o

aN\B1991kHOEYﬁzdRe5t Be: 1@5342@4‘%%2%%1 @@2{‘9’ Heinsvesr 94:1698-1705;

those described in G anni's and Kolter,
Pagunari tall, 199G, Arkaripscle: Ta4%bl DB, BKﬂhllﬁ &28 aBS,,Dérﬁ&& et al., 1996,

EMTBNEY. R S
Rat ¢hihrise€ SN BiRle3s, Qﬁﬁl@ﬁh%{jrahﬁrsaarﬁ' hﬁléh'e{gﬂg&g%ﬂ%g}s%"multlmers")

need not be attached via like term ni
0§ &meh@wbbdkpmam deschibed dbietml| Sselymadiimerarnayabé ac fedforfqoof tandem

Rt PSP GO RAOnS ietRod: The oDt e SR 0E RCT may be
agtdmiiathet 5 chB EhSthY, Sl by BhEG! Bl BILACL! used fndependently to
agpoeietst llnymtlhnmdm dtmn]mong:tnyuwﬁm )hplcb(e g3y, Bel, spRckd, 6110M1, 8:1 of
e Fﬁk%hﬁoﬁ g oS praber Stichiprisbse rinte. | bi funct 1 onal
QPR3] PR pLRid GaORRART e R, BENUR) ke 1 B8 Biliimers may

on t er 0 ment s

cavipdiset segions lof yheopeptide meqizaue of ApoA2L aﬁlo rcﬁ&he iApoA-I sequence,
- 33 2004/ 094471 PCT/ US2004/ 012445 ~wi ||
MRS 08 APRALL HryRcaiedprisierihsilciet fogas |0f é@OAeﬁ estehded forms

BR! t er nki n

of BPIRT B EbIBL oA E BhBI0Req HSR orhd Wl mgiotors of RCT

amsa%&hane(ﬂ bynddletiny onélk , mbreCamindChioMy kS TheMN- CihdAr! C-terminus of
odes

mediators of RCT. Internally deleted forms are obtained by deleting one or more amino

acids from internal positions within the peptide mediators of RCT. The internal amino acid

residues deleted may or may not be consecutive residues. Those of skill in the art will
-31-



are, for exanple, trifunctional or tetrafunctiona
i nking noieties, or nmaybe of m xed order, e.g.,
woetmwkeg1i n whi ch the nodes are m xtures of, POT/US2004/012445
exanpl e, trifunctional and tetrafunctional Iinking
noieties. O course, it is to be understood that even
rpqe AP flbatrielesingean inéarnalrdusing hleld fenidiun g_frqmmepapede meelihtors of RCT

rﬂh&pﬁal@lge {hg op:iglléegg gxyd{cwbh%{r e][ay& e\é\@g%ggﬁyen]bqhé to rotate at the
poink befRMeldtioh§ WAGHEIP AR dnk Qﬁﬁ §i fI‘HE‘cn?J Str tl{eoa]ngfg] g)ropemes of

the linear multiners, the nents c
thehéesblﬁ@ﬁ dlﬂal&, lm etpmﬁekedmmbbé],mdmutof rke doveatio @mino a01d residues are
éﬁ% tical s s,of Structure and F tlon [0136]

St Bt E?r é ItPUR CeRih th AiemRRdPABy I RE thehydrophilic-
hy@phdbie R &4?%X forms
SIesgrl beEJIH glg%b\?gldﬂc%?ﬁy%gﬁgls ye%fﬁhgﬁé g{? to sel ect
Lialeisye  conpounds. For exanple, the peptides or

ues can be assayed for thelr abi | i

pept i nal t
for m[gleqﬁiil ic e > PeRSidgiefliatotsi AR CT gan be srrassist E&ﬂﬁi itha head-to-

{ t |
tail ﬁblgén L&, Iqocfngf{ f{}f ﬁn&ﬁﬁg egggé ?1%9 garsﬁgﬁ a(? ﬁ;—lgermmus to N-
tdrl‘lmnsb,ra,lmﬂ:lfoetaﬁrfdMn fiencCitaminds fohe- texmﬁﬁﬁs)d&s c@&hBinations thereof.

] the art. Preferred methods are [I)row ded
ﬂ\lﬁ héliﬁ%fn% CRG E@ any igpstienal mojeeule camaplesgdzappyplently Haking two peptides
t& 'oﬁé: Whhedi S sﬁﬂbgcgﬁke%'gre%?dn%ﬁg Mclﬁg(éﬂ?s fnes @ § functional

(NMR) assays éscr Fa, Can Be use

' gtdups site cagiabiteeo filfeitigheovakiptly desched to FIRPNL @d/or C-terminus of a peptide.
anal ogtles-- parti_cul arI t he degree of helicity in the

Fpetioeat erayps ;sppatde forrpféachmiont fo ther M- jor rettarmpnvigsofcpeptides are well

ELEEIIRSE Hohgulif, LlRK A8 B e R SRECLLRSSORY 888 Mormaion.
and/ §o125¢pt i Tee hﬂlfb&ﬂnwllfbsﬂdxﬁblég(ﬁgl& ak Qemﬂ-ﬁ:é-(ﬁ E&Rn8i8g on the desired
readily = determ ned using the LCAT activation

PERPSEiSSiobhe WHiBer. Prgabln liokers énchids, for eypmpleagrsimpscid residues such

297 O LR KB FUBATLS 0 5,10, 15 020 o cven

nefré antiso acidRGIfuntr&@fat bfg%ﬂlcﬁlﬂhqsﬂiuﬁaﬁbucﬂl%%JN(ﬁ]ﬁ)nCOOH where n is
- medi ators of RCT of the invention can be further

ap dntegardirop sy 135 andythefliker eaxaémigﬁ pﬁémhshnlfemas]wahas methods of
oBAR R S RPN HELG 45 D0k F5L Rpanp intho rt e

el rHeenij l&d@peIHYﬂDChérﬂgBQnQOO :303RG04Y; BakHIEIO,, 1804, Bzocon]ug Chem.
aromatic or |ipophilic region, and a basic "regi o

S5EHi391-395)0r i neric peptide i n accordance vvlth this -34

ol el LR o aongleatiE i b by sgesvly cleaved, as

wal o rcadB 6100l Geinth, 1he SinBMS arcAell ﬁﬁ&ﬂi@%ﬁ& wal bl tRGRD 'aféf:a‘f nt to those
resi due and a basic residue. The relative |ocation ?

of #kall ﬂ@@le(ﬁﬁts Witahle argape campoynd himkamsdhdtenn baseleaivgly cleaved will be

bet I ators; ecul es. nedi ate

PRALAY i 4P 856 Pyﬁﬁi@ B’ogﬁet %rbrf”mf}fm{:hlﬂfée tda qsag?eén@rmwme in WO
08@8h5 1ok G/l £ thd &f&&@egkl@éﬁh@&ﬁm“ sing a trimeric

peptide, such as EFR or eft, the trimers may consi st

of niﬂl}'ﬂhl CLinkers of sufficient length and flexibility include, but are not limited to,
Pro (P), Gly (G), Cys-Cys, H;N—(CH,);—COOH where n is 1 to 12, preferably 4 to 6;
HyN-aryl-COOH and carbohydrates.
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L- am no acids, am no acid anal ogs, and am no acid

derivatives. [0140] In another preferred enbodi nent,
woOheosamwormat i ¢ regi on of the trimer may consi SPCOMUS2004/012445

nicotinic acid with an acidic or basic side chain(s).

[0141] In another preferred enbodinent, the aromatic

r egil®?8bt tlﬁjéem?‘il‘ff‘%‘ %?BF ¢ né%Yfé ﬁth@PfoielBﬁ @ﬁmﬂt cooperative binding

be%@ﬂnggﬁ{llgf ‘heli daV'%J X c O &)Hﬁé lﬁ?r[kg%se r\{f}ﬁgh V@r}e%dn%n in primary

sed@rhet toahe fepildevgments t:diﬁifébtlmﬁgi‘acﬁ adenPRéticen af thye ﬂaﬁv@ éiﬁtﬂﬁﬁprotems
by a lipophilic group(s) am no or carb

incheding, far examples AppAdn é‘xp@A Mhoéﬂ&’s Ap9G- hp‘%mﬁ‘eﬂs ﬁ%@oC-IH ApoD,

A}g) y%'é%&}gpeca{xct% cogx% @?t%{és%gft lﬁli(htﬁgtpul?lz e%l al“ eg%edlq?egéess are well
knbwa s BRI drt (s8HS8. ﬁRbé%@ﬂeuSé/cSa‘l empdiydiabsf &le Fﬂxﬁ&@%'d'off the Secondary
materials into the bod Tecapplng groups may be D

Stryeture efitha tAmtippprotsing b : Svamtuiro ard FengtivnedUlipeproteins, Ch. 6, 159-
red enbodinents, the N-term na
18%3@%&%“@&&%}025%)9 sel ected fromthe group consisting
6L Y| . o MHkesehMich permit the formatlon of intermolecular hydrogen
d|-tert butyl 4- hydr oxy-p enyl napht hyl, substituted

bon@g ot syt bridgedvibewdsh plardeyh repaatssof Buﬂlpmtaltﬂh grefical segments include

pegig Srtelvcterg% gﬁ_ggg@r OC Cl o QL@ ’ @g {\»\)lellls%sts Ql}kégl%légrlljglgc%les that mimic

th{ %SM%X% &e}%ﬁt ﬁ[%—Hr& Fﬁgd/% r gm% S??fﬂ%rgﬁ%olg(/éﬁjsef‘ fuths Ent%esegments of

pepfidd) €hat Ueherds tRAHBrastion Q)thhe ﬁ(bl‘ypé}jﬁﬂe chain so as to allow a single
utyl - 4- hydr oxy- phenyl, naphth substituted

pob@gmidmhanf topdopt ngvgme n§ antl 1 Btsh(:eéd)r apm@qwmel a-helical structure.

ubstituted het al bstitute
b RS b oL ST Lo B St BTG soncray
colpoSI R tilee amiRSAdid i’gsﬁﬁlesgat ur at ed het eroaryl, and the
['Tke. [0143] In one preferred enbodi nment, t he

medijfid]s oAltR@htivélyt the limvee Ul may @onwab@caneotgﬁmio nmolecule or

the group of peptides nd peptide derivatives, set
meigist et imgh e SrysBpg Rt 2 T2 ReRie Priven pr o @“ﬁ%pﬁ fogpe gnd/or y-torn

m%%e‘ﬁgfrnﬂlglgﬁég ‘% tv&h:llaéfé 1?1&@15% 3 %ﬁ {1% I{ﬁ%}é{\hése&fo g&‘ﬂ& moieties,

grou on t -ter Sss ot erw
ars et kae@d) in Tabhe, 3nd Sirde) alonGesthanc thote dekdbR/RA HGiannis and
2 PVAEEFRDRVRTHVDSL RT%bP 3 EEFRDRVRTHVDSLRTQLAP. - 35
Keprst o tR98/ dyeeny £ hexet fro5 Xish £ing1 3% 4244- B2 adiyabrativbs L pée/aplolecular

R TNOR: BTk, oy ROV Ik LT HERTAP  ©

[0131] The helical segments attached to a single linking moiety need not be
attached via like termini. Indeed, in some embodiments the helical segments are attached
to a single linking moiety so as to be arranged in an antiparallel fashion, i.e., some of the
helices are attached via their N-termini, others via their C-termini.

[0132]  The helical segments can be attached directly to the linking moiety, or
may be spaced from the linking moiety by way of one or more bifunctional linkers (LL), as
previously described.

[0133]  The number of nodes in the network will generally depend on the total
desired number of helical segments, and will typically be from about 1 to 2. Of course, it
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10 PVAEEFRDRMR 11 PVAEEFRDRM 12 PVAEEFRDR 13 PVAEEF

14 PVAEE 15 MRTHVDSLRTQLAP 16 PVAEEFRDRMRTHVDSLR 17
WODRKMKIDE 7118 SGRDYVSQFES 19 YLDEFQKKVWKE 20  PCT/US2004/012445

TRDFWDNLEKETDW 21 WDKVI ~DFANVYVDAVYD 22

PhCH2CO YEFRDRMRTH 23 YEFRDRVRTH, 2 YEFRDRVRTH
witlserprmesRierHhap for - gpyrg munppr pﬁmﬁ}efg% SyERpRpAGWorks having

i R e g P, 2,78 5 B

39 ng%EMRT}I:‘HQQg@ggg DIngéjlbé( bRERM AR ANEREY, netdrERBRihich all nodes
are, for example, trifunctional or tetrafunctional linking moieties, or may be of mixed order,
e.g., networks in which the nodes are mixtures of, for example, trifunctional and
tetrafunctional linking moieties. Of course, it is to be understood that even in uniform
~ orde;r networks the linking moieties need not be identical. A tertiary order network may
employ, for example, two, three, four or even more different trifunctional linking moieties.

[0135] Like the linear multimers, the helical segments comprising the branched
network may be, but need not be, identical.

Analysis of Structure and Function

10136] The structure and function of the mediators of RCT of the invention,
including the multimeric forms described above, can be assayed in order to select active
compounds. For example, the peptides or peptide analogues can be assayed for their ability
to form a-helices, to bind lipids, to form complexes with lipids, to activate LCAT, and to
promote cholesterol efflux, etc.

[0137] Methods and assays for analyzing the structure and/or function of the
peptides are well-known in the art. Preferred methods are provided in the working
examples, infra. For example, the circular dichroism (CD) and nuclear magnetic resonance
(NMR) assays described, infra, can be used to analyze the structure of the peptides or
peptide analogues--particularly the degree of helicity in the presence of lipids. The ability
to bind lipids can be determined using the fluorescence spectroscopy assay described, infra.
The ability of the peptides and/or peptide analogues to activate LCAT can be readily
determined using the LCAT activation described, infra. The in vitro and in vivo assays
described, infra, can be used to evaluate the half-life, distribution, cholesterol efflux and
effects on RCT.

Preferred Embodiment

[0138] The mediators of RCT of the invention can be further defined by way of
preferred embodiments.

[0139] In one preferred embodiment, there is a molecule comprising an amino
acid-based composition having three independent regions: an acidic region, an aromatic or

lipophilic region, and a basic region. Thus, a trimeric peptide in accordance with this
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46 FrDrFF 47 FrDrFY 48 FfDRFRDRf 49 nr DRFRDRm 50
FRDRFRDRF - 36 WD 2004/ 094471 PCT/ US2004/ 012445 51
WORDRMEDRM 52 MRDRFRDRM 53 RVRDRNT 54 FRDRVRPRE/US4/012445
EFRDRVRDRFE 56 FRJR 57 FRD 58 YFRD 59 fr DRVRDRmM

60 MRDRM 61 nRDRM 62 FRDRF 63 FRDRf 64 RVRDRVR 65
PRV ergled iR such 7as fRRBRRBY fFor fEBcdREERF i aGiicFRTiRD acidGesidue, an

F%@ﬁéﬁﬂ%ﬁcw%%géﬁ%@gﬁi% T%p e E?a[;t)g\éls?yf_l the rggmns with
rbp¥dR 5 BREMRD thd el BRIy e P mb 1l BRF B3 Btors; the molecules mediate RCT

regardless of the position of the three regions within each molecule. In mediators
comprising a trimeric peptide, such as EFR or eft, the trimers may consist of natural D- or
L- amino acids, amino acid analogs, and amino acid derivatives.

[0140] In another preferred embodiment, the aromatic region of the trimer may
consist of nicotinic acid with an acidic or basic side chains).

[0141] In another preferred embodiment, the aromatic region of the trimer may
consist of 4-phenyl phenylalanine.

[0142] In another preferred variation, the molecular mediators comprising an
amino acid-based trimeric structure can optionally be capped by a lipophilic group(s) on the
amino or carboxyl terminal at either end or both ends to improve the physicochemical
properties of the molecular mediators of RCT and take advantage of the natural or active
transport (absorption) system of fat or lipophilic materials into the body. The capping
“groups may be D or L enantiomers or non-enantiomeric molecules or groups. In preferred
embodiments, the N-terminal capping groups are selected from the group consisting of
acetyl, phenylacetyl, di-tert-butyl-4-hydroxy-phenyl, naphthyl, substituted naphthyl, f-
MOC, biphenyl, substituted phenyl, substituted heterocycles, alkyl, aryl, substituted aryl,
cycloalkyl, fused cycloalkyl, saturated heteroaryl, substituted saturated heteroaryl and the
like. The C-terminal is preferably capped with an amine such as RNH, where R = di-tert-
butyl-4-hydroxy-phenyl, naphthyl, substituted naphthyl, £-MOC, biphenyl, substituted
phenyl, substituted heterocycles, alkyl, aryl, substituted-aryl; cycloalkyl, fused eycloalkyl,
saturated heteroaryl, substituted saturated heteroaryl, and the like.

[0143] In one preferred embodiment, the mediators of RCT of the invention are
selected from the group of peptides and peptide derivatives set forth in Table 3 below,
wherein all of the peptides are capped with an acetyl group on the N-terminus and an amide

group on the C-terminus (unless otherwise specified):

“Table 3
SEQ ID NO Sequence
1 YEFRDRMRTH
2 PVAEEFRDRMRTHVDSLRTQLAP
3 EEFRDRMRTHVDSLRTQLAP
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80 EFRDRy 81 EFRDy 82 yYYp-EFRD 83 efry 84 yYP-EFR
85 yYYp-EFRDr 86 erf 87 EEFRDR 88 EYR 89
wa-2(d4/084471 Napht yl al ani ne)-R 90 PCT/US2004/012445

E- (L- 1- b- Napht yl al ani ne)-R 91 E- Bl P- 57 gzN;L EEE_me
93 EFR-OH 94 H EFR p

2004/ 094471 PCT/L% ﬁgﬁ%%i)@i%&é? :

Nap-efry 100 Piv RYBYDSIRL Qs 102 2- Nap- er f
103 2- Nap-yefr 104 RJTH RTQBARA- EFR 106
3/ 5-ditertiary- butleHVB,SM@QLmES\AE-T(LE-Ssl P-liebl\le )
197 YWHWQQDE 108 YQWEKNKOEAP109
SGRDYVSQFES 111 VRGENNKBEEBWHEKYM v 112 YQURESLAQRLY
13 TROFVDNLEKETDW py AREFRDRMR

11 PVAEEFRDRM

12 PVAEEFRDR

13 PVAEEF

14 PVAEE

15 MRTHVDSLRTQLAP
16 PVAEEFRDRMRTHVDSLR
17 WDKVKDF

18 SGRDYVSQFES

19 YLDEFQKKWKE

20 TRDFWDNLEKETDW
21 WDKVKDFANVYVDAVKD
22 PhCH2CO-YEFRDRMRTH
23 YEFRDRMRTH

24 Piv-YEFRDRMRTH

25 EFRDRMRTH

26 EFRDRMR

27 FRDRMRTH

28 yFRDRMRTh

29 eEFRDRMR

30 FrDRFRDr

31 EFRDRm

32 EFRDR

33 EFRD

34 " EFR

35 rDRMRTh

36 dRMRTH

37 ' FrDRMRT

38 FRDRMR

39 FfRDRMr

40 FRDRM

41 YFRDRM

42 YFRDr

43 FRDRf

44 EFRDRMRTF

45 EFRDRf

46 - FrDrFF

47 FrDrFY

48 FfDRFRDRf

49 mrDRFRDRm

50 FRDRFRDRF
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114 DEFQKKVWKEY 115 WKEDVELYRXV 116 YSLAQRLAELKSY

117 QESARQKLQELQY 118 yerf 119 rfe 120 Fi noc-EFR-OH
wo2004M0447€r f 122 NA-E-BIP-R 123 erfy 124 NAPETUS2004/012445

125 2-Nap-E-BIP-R 126 NA-efr 127 HF-OH (L or D) 128

3;p-ditertiary-butyl-4- roxy- PhCO- E-BI P-R 129

(%LI?Napht hyl) - L-al anilﬂéb% - Napht hyl ) - D- al ani ne

121 (2- Napht hyl ) - L- YIBRBRD (2- Napht hyl ) - D- al ani ne

138 BIP-A 134 BIP-a RMBDRi:fre 136 1-Nap-erfy 137

154Nap-E-BI P-R 138 NIRDRMRDHBY yfre 140 NA-erf 141

25Nap-efry-OH 142 EFRDRMRDRFE

ep-ditertiary-but ylppdgpaydr oxy-PhCO-frey 143 NA-frey

144 NA-fr -38 WO 20 94471 PCT/ US2004/ 012445 145

es Bl P-r 146 e- bi p-r v | sox-e-bip-r

59 ffDRMRDRm

60 MRDRM

61 mRDRM

62 FRDRF

63 FRDRf

64 RMRDRMR

65 DRMRD

66 dRMRd

67 fTDRMRDrF

68 RFEEFR

69 FRTRf

70 FRMRf

71 efRDRMRDR{
72 DRMRDF

73 yyyp-EFRDRMRTH
74 Yyp-EFRDRMRt
75 YyYpEFRDRMRt
76 . EFRDRMRy

77 yyypEFRDRMR
78 YEFRDRm

79 ~ yYYpEFRDRm
80 EFRDRy

81 EFRDy

82 yYYp-EFRD

83 efry

84 yYP-EFR
85 yYYp-EFRDr

86 erf

87 EEFRDR

88 EYR

89 E-~(L-2-b-Naphtylalanine)-R
90 E-(L-1-b-Naphtylalanine)-R
91 E-BIP-R

92 H-EFR-OH

93 EFR-OH

94 H-EFR

95 RFE

96 efr

97 2-Nap-EFR

-37-



148 1-Nap-rfey 149 1-Nap-frey 150 E-BIP-R-OH 151
3,5-ditertiary-butyl -4-hydroxy-PhCO erf 152 frey 153
wohew/ 025413, 5-di tertiary-butyl -4- hydr oxy- PhCO Per/usi@s/012445
| soxazol e-refy 156 refy 157 NA-refy 158
-ditertiary-butyl -4-hydroxy-PhCOrefy 159

Ig xazol e-fer 160 |s¥fhzol e- yref 161 NA-yref 162
398-ditertiary-butyl 2ddpyefipxy- PhCO-fery 163

3160di tertiary-butyl Pé~#fygdr oxy- PhCO-fr 164

| 40kazol e-fery 165 Fmoc-efry

31 ditertiary-butyl ZAN fFoxy-PhCO-rfey 166 fery 167
31fzditertiary-butyl roxy- PhCO-rf 168 NA-yfer
1§§4I soxazol e-yfer er 171

X

ditertiary-butyl: W roxy- PhCO-yfer 172
N%_\ azol e-rfe 173 1-NApEGRer 174 1-Nap-rfe 175

fe 176 E-F(4-1)3R{ifpriay-bunhid-4aiidreytRiCOms (B+B&R-NH,)
f 487t he D enanti oner ¥VaHVIWi@Qihet i cal | y encoded
atd®ho acids are | onveVQPEPEVEIDiFval ents of the
oned | etter symbols spawDITnGEable 1. For exanple, "R
desp gnat es L-ar gi ni ngGRMHVEC Fﬂ§s' gnat es D-argi ni ne.

Upy gss otherwi se sp the N-term nus
ITIHIEcetyl ated and th E gdé%yéat ed. [0145]
tﬂ% denot es phenyl a 146] Piv denotes

pi

a

|yl at ed. [0147] cate naphthylic

capped.
WKEDVELYRQKV
116 YSLAQRLAELKSY
117 QESARQKLQELQY
118 yerf
119 rfe
120 Fmoc-EFR-OH
121 NA-yerf
122 NA-E-BIP-R
123 erfy
124 NA-erfy
125 2-Nap-E-BIP-R
126 NA-efr
127 H-F-OH (L or D)
128 3,5-ditertiary-butyl-4-hydroxy-PhCO-E-BIP-R
129 (1-Naphthyl)-L-alanine
130 (1-Naphthyl)-D-alanine
131 (2-Naphthyl)-L-alanine .
132 (2-Naphthyl)-D-alanine
133 BIP-A
134 BIP-a
135 NA-fre
136 1-Nap-erfy
137 1-Nap-E-BIP-R
138 NA-yfre
139 yire
140 NA-erf
141 2-Nap-efry-OH
142 3,5-ditertiary-butyl-4-hydroxy-PhCO-frey
143 NA-frey
144 NA-fr
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[0148] Fnoc denotes an N-term nus nodified with 9-
f1 uorenyl net hyl oxycar bonyl . -39 WO 2004/ 094471
wWOCH4982004/ 012445 [0149] NA denotes ni coti ni eCRAISA04/012445
[ 0150] BI P denotes bi phenyl al ani ne. [0151] | soxazol e
denot es 5-net hyl -i soxazol e- 3-carboxylic acid
delSi vative [0152] AmBHbracid substitutions need not
bieté and in certain enbigdi mrents preferably are not,
retricted to the gegetésg)+y encoded am no acids.
Thigs, in addition to_Nthes gatural l'y occurring
gle@eti cally encoded 2R, ] 10, .4Cl ds, am no acid residues
|rg t he peptide mdlﬁg k] RCT nay be substituted
th naturally occur | noh- encoded_am no acids and
igt hetic amino aci ds>-dBgHeRCRZ- By HegeThetsgE The
tides of the |nveﬁ’ﬁYi on may be prepared using
vixdtual ly any art- kifiwn techni que for the preparation
of54pept i des. For exaypléertibhebpgipd-hi@ox hCoefer
prypar ed using conversiLpRlrest €p- W se sol ution or
spjgi d phase peptide 1% theses or reconbi nant DNA
taghni ques. [0154] t| de nediators of RCT may be

pared using conv
p%g%l d phase synt hes?ﬂ; ‘391 4‘&% ihlﬁg)fﬁ?%aches
% he Synthesis of S‘F’fe"ﬁt’e é‘é and Proteins, WIIlians
60al ., Eds., 1997, lem@zelesse! Boca Raton Fla., and
rEfler ences cit ed thdﬁér}mbf Sol i d Phase Peptide
Sat hesi s: A Pract i chb-dAppiaoabityl-AhhéokpPh&O-Sreppar d,
Eg3., 1989, | RL Presys-difiaryds X @h@dﬁf erences
cidsed therein). See Isg)gagyfeefe ?015 I n conventi onal

s@y4 d- phase synthesi$ fl 7 rﬁghg@ t4ﬁ§rd1to§1§lfh'do§ffe m no

agd entails chem
oxyl -term nal rmnal WLt h rjvatized
rggvglbn to formthe E}WIIEW%‘F %’QVd@ﬁH' gﬁqﬁi
8gopepti de. The al¥had&ni no end of the anino acid
%ypically -block OWPH#fera t - but oxy- car bonyl group
(YABoc) or . with . MMAdkr fl uorenyl nethyl oxycarbonyl
(FFIMbc) group to pr ey gqditettiiasy-butyire-hgdonp PMiiGshifeg oul d
offrerwi se react fronkgpakbleGigpati ng in the coupling
reaction. The side cf@a yaoups of the am no acids,
i {74 eactive, are alsp gked (or protected) by
Y ous benzyl - derlv g rotectl ng groups in the form
g thers, thioet he[r% % rs, and carbamates. [9156]
The next step and s Eé repetitive cycl es invol ve
debl ocking the amno-term naI (N-term nal)
resin-bound am no acid (or term nal residue of the
pept [0dd4] chdihe)abbreviaivny escdtfer tieihananionerbbiihkigagetically encoded

roup, . foll.owed by chenj cal addltl (coupling) of
arfing Griler 76 1K RigEns R ARGAISER PF Tty pge-gertt% sgebols shefpaar dgble 1. For

Jalpibromev gL LG enhie { he
© al%{é) entﬁt@r e Sﬁ aT/Sde c%al n %{d |1nnt(£e(r§§§t§t.reg£ tgre@ﬁgeléc h%@%s otherwise
spebified (eg. “OH”), the N-terminus is acetylated and the C-terminus is amidated.

[0145] PhAc denotes phenylacetylated.

[0146] Piv denotes pivolylated.

[0147] 1-Nap & 2-Nap indicate naphthylic acid capped.

[0148] Fmoc denotes an N-terminus modified with 9-

fluorenylmethyloxycarbonyl.
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-40 WD 2004/ 094471 PCT/ US2004/ 012445 coupling and
debl ocki ng steps, the resin-bound peptide is
wohorpagithy washed to renmove any residual reaBCamSs004/012445
bef ore proceeding to the next. The solid support
particles facilitate renoval of, reagents at any
gi veol4djep N\ ddmetesastotingggtid.esi n- bound peptide can be
readi | filtered and washed while being held in a
col Jﬁigfﬂr o BIP deneips biphemdalaniapeni ngs. [ 0157]
Synt j.zed i be .r el eas r 10 -by.
aei dVERlar y LR e IRy R i AR A P Tg T aveive
tri fogsrjoac anitio il )subdMthitdhsChQAV RSt bBeaenhi eletafd @Mbodiments
the resin |leaving an am de or carboxyl group on its .
plﬁet@&mn@aiotaamtrigtegd@ dhe genetiodlipt ¢rsodédeapgeacics sbhus, in addition to
serves to renove the. protecting groups from.the. side .
thg QY SEOYTHEE SrpsHt AL Poroarh g S et S Siaef futhe pepride
mbdiMoANGORPEPHEH BT wBRithIaE Wile nRuFdlfy &duﬁm%axmﬁ-&{e@dsﬁ aRino acids
vari ety of chromatography nmethods.” [01581 In
andoyothedianamingiachlsa pref erred enbodi nent, the peptides
and peptjd derivative nediators of RCT were
S by solid-phase synthesis nethods with Na-
Fnoc ms . r; ' i Bi _
ISR 1 e g ) bR BB el iy any
kddown bdchniqeen foiSdre PrapgratiofA)f peptiGhe m Furpesaniphe,| the eptides may be

Dale, Il). Oher, chenicals and sol vents re purchase
PIEPBRY (1 apm‘@mlﬂ@aqs%ts?-@é%% SORIPR | Qo elisb ABA%e FEPUAS Syritheses, or

[ Eboh m’l : - et hanedi t hi ol , thi oani sol e,
regﬁTperfm| ne%qg%éltu?ugg' anhydri de, 2-Naphthoic acid and
Pi vajoas4] aciTthe(pdbidde mbdiatdrd vBRIEEanaVile) prepioBd using coiiventional step-
Chem | npex Int], Wo le, IL),_ dichlaronethane, i
wgﬁétSHQHS%aﬁall%pE@em@l@% @qe@eﬁagl Chemgal 'PQE%@Q@S to'the Synthesis of
j LRI |t S ot A e [ f e ty
PORIEY bt gl PERAN o FIRC 1097, RO pteb ERERILAGS Tla, and
refi@piidedl eBedviereis; S adideRhags Pagrider Smsticaist WePlabti€a] syppraach, Atherton &
(Agil ent. technologies, 1100 Serjes) o C18- bonde )
Skgpprida Fdst Ui Mol dhiessi 6@%‘@@ ang%aaaﬁm{) selegocintited fherein).  See
F@%ﬁOTM Dm 21.5 min x 30cm). The peptides were
ute

d with a gradient system|[50%to 90% of -B

sol VR155] acdh @bhvdntibralwali@phdd: séhthesit,hatfcliméat-of A first amino acid

[0159] All_ peptides were synthesized in a s(i?glﬁgi se . i
extaidehemically repdinggls @uiraktermins fodermiaglhgn deivefized resin to

- . . I . . .

wifEhs £ i) 8 oTHR it lidee TAc ot énd of he amino acid
is( PRpicallyd bldclkkdBuvithinda TybufoxBuehrbolgic hglfonpc -(t-Boo) eot esvith. a  9-

amno acid was coupled to this resin using a 1.5 to .
flgoenylmethybeysarhpnylhF-Nas) eB 0w to aprevRt sl gyningpgroup which could

i ' .
R PO SORCR 555, 55 Ll oo
af@f weidkt of eghclive, NaRhyl6i Blotlasit (orTReotEdi®l) BY oupiouveedzyl-derived

removed W th 20% pi peridine in NWP 30-60 m nutes
protessingeraupa ithe e of etherssthiastheysa syess, aud qertepptssp

1090 i a2 t hanpl ,and @2,...Coupling s .

wer o RG] ovill et i PrERRTsT (PPt ROl BivE Bftblocking the
aliRHREm B8] ;Nﬁﬁﬁﬁﬁ:ﬂ)’ resitthofd 2Q8% A3d 44 terminal residue of the peptide

PCT/ US2004/ 012445

chain) to remove the alpha-amino blocking group, followed by chemical addition

(coupling) of the next blocked amino acid. This process is repeated for however many

cycles are necessary to synthesize the entire peptide chain of interest. After each of the
“ -40-



[0160] A mixture of TFA, thioanisole, ethanedithiol
and anisole (90:5:3:2, v/v) was used (4-5 hours at

woaomwmwerper ature) to cleave the peptide from POB/US2004/012445
peptide-resin and renove all of the side chain

protecti.n rroups. The cryde peptide m xt
couglipgapd doTpRrive HiRe Qiaveandaupdarmide 1 foehio e iqremove any
i 2 i . T 1 t e Jo
st PR RulP ol PRI, 150 S8 soRgnahg gt fcia
renfsl bﬁe?]agem iap i?]mpgiedn agpaswthé tesirsald wsiafhaund degtgé nan be readily
overnight in the freezer and centrjfugation. Th .
fltgrsp, por Sy UL B BB o EHBTDSE P C A RS §Penings.
t hor, ly a -Ihe | L - alvei
Lot Wik Bl ﬁ;eP%%—%t il B HERGATE TP IR 89 AR catalysis
(tygic& Wih)hyardliudtit edd of heflwrodetpegt), ddidadesves ilfd mtide from the
py HPLC using preparative C 18 colum (reverse h(aiS(}e’z.
resit fenvinggn atidsmer cathoxahggnp on g &y tepmingl ABIng;Asic hcidolytic cleavage

Buf f A ini 0 . . B .4 .
a5 ArnetPL o R O TR a0 o R i Pacics i e
symth@izedThéptiar erihishet baniewene leaneepluifittdy aungrone of a variety of

Speedvac. The yields varied from5%to 20% [0161]
choappegraplspnetieds. synt hesi zed as descri bed above are

Zgogﬂkéﬂ Lﬁg‘l aeig‘é'rd&&x:gg Qﬁlfl&r g )})?%%«L(P §%@g§§r§éﬁ?,n@g Pﬁ%ﬁtid%s 1and peptide
detg%gatgz:e%gc}iéa:ogﬂ_'?f_ I;%Z"Q@er?gkgm%e%zéeﬂ I]N*Eol;@%ﬁgé s{tg?esﬁs feflfdds with N°-
Fromochesiftry. - Yo-RiRc prageted papnoeacidsrangjiink pprede MBHA resin and Wang
resin oo et Pay MBI o oo G or LR et Tl (Wood
Diéte BiT; ROWE) chedléhlPend -sBhvienfs- MR ukbhaded frdin hd\iBllowliAQ sources:

Fnoc-E-F-R-OH 121 NA-y-e-r-f-NH2 122 NA-E- Bl P- R NH2
triflp@roAcetis- racid- W TRAR am'@qle;\ml,@-ﬁthaﬂe@iﬂmplg thioanisole, piperidine, acetic
anhydride, 2-Naphthoic acid and Pivaloic acid (Aldrich, Milwaukee, WI), HOBt and NMP
(Chem-Impex Intl, Wood Dale, IL), dichloromethane, methanol and HPLC grade solvents
from Fischer Scientific, Pittsburgh, PA. The purity of the peptides was checked by LC/MS.
The purification of the peptides was achieved using Preparative HPLC system (Agilent
technologies, 1100 Series) on a Cjg-bonded silica column (Tosoh Biospec preparative
column, ODS-80TM, Dim: 21.5 mm x 30cm). The peptides were eluted with a gradient
system [50% to 90% of B solvent (acetonitrile:water 60:40 with 0.1% TFA)].

[0159]  All peptides were synthesized in a stepwise fashion via the solid-phase
method, using Rink amide MBHA resin (0.5-0.66 mmol/g) or wang resin (1.2 mmol/g).
The side chain’s protecting groups were Arg (Pbf), Glu (OtBu) and Tyr (tBu). Each Fmoc-
protected amino acid was coupled to this resin using a 1.5 to 3-fold excess of the protected
amino acids. The coupling reagents were N-hydroxybenzotriazole (HOBt) and diisopropyl
carbodiimide (DIC), and the coupling was monitored by Ninhydrin test. The Fmoc group
were removed with 20% piperidine in NMP 30-60 minutes treatment and then successive

washes with CH,Cl,, 10%TEA in CH,Cl,, Methanol and CH,Cl,. Coupling steps were

followed by acetylation or with other capping groups as necessary.
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126 NA-e-f-r-NH2 125 2-Nap-E-BIP-R-NH2 [0162] Ac
denotes acetylated. -42 WO 2004/ 094471
wOCH4982004/ 012445 [0163] Piv denotes pivol yl aCeais2004/012445
[0164] 1-Nap & 2-Nap indicate naphthylic acid capped.
[0165£ Fnoc denotes an N-terminus nodified with O9-
f 1 udPeeRll nehixdp e riBh thioanigalgspthapedithisd ead anisole (90:5:3:2, v/v)

W%bl%%éi(ﬁ‘-‘é?lg;@(ugslz% ir%org g%rg]?éer%t%lre':)) tg enQLe %hebllaéf)li}lﬁg )ﬁlO%L ﬁ{éi ﬂ]e%tide-resin and
reROVE LI YF the S A GreeSRIDRUN). Cl“lﬁa‘iiréi’dd%fbﬁﬁd@iﬂiﬂtﬁre was filtered from
[0169] Alternatively, the peptides of the invention

thersipitesed fnaglawbigh iyas weaphed with dfirte(®-3 tioredknbla filbrafe Waecqncentrated

o R REL 5, L RSB B BB st e
kef?e’gigl%%ﬁﬁklﬁ'initﬁe etz tand! cenirg a@ionT\?ﬁ%?nQQﬁ&ﬁ‘ weBldecanted and the

): 933-936; Baca, et al., 1995, J. Chem Soc.
solid 7was8 $aste8 8hprotghly ewitlalether.1 90, rebwlting cfudePpgutiddewas dissolved in

BTN T ———
PSR 183kl 1SS Hl s SUS1 56y 0 -0

Yamashiro and Li,
B B 40 eninutee fBufit /3 22at&3ebntNiikg Palfa (vied THIA, Buie8B: Atetolitrile:water
Soc, 107:7087- 3;.,Noki hara.et al., 1989,
(652@" cominggh %8 ifégﬁ eI YRl e Loricgpirated gypy Speedvac.
ThdWieldd vEg& froh’59% & JhoRes. 35:527-538; the disclosures
o‘"ﬁlev\hych ar% [ tr%{z:or po/}??at ed herein in their entirety by
r ef ej0dantie t ltappedy)epti@ehontineizbd asdassabed abofeare shown in Table 4.
synt hesi zi ng the peptides of the invention are

descri bed i n Nakagawa et al T?—bli—ﬁ%, J. Am Chem Soc.
: G 7092. [0170] FRQL,peRti des produced by segnent
RE

nsation, the COUIQ%_IEI%Q_
n, be si

gnsati on step ca Qi) cantly increased by
e

N Cl ency of the

u

i ncf8asin i SN oy o i i

g the coupl iNG time,  2Typical ly, increasing
the®oupling tinme restt €N 2ncr eased raceni zation of
the9roduct (Sieber #¢FaBIP-RINB20: Helv. Chim Acta
53: 9735=2150). Howevel-NagtlaER-NHZi ne | acks a chiral
cen®8r it does not undewgefr-ddEm zation (proline
resiogues, due to ster2papiedgh-gNee, al so undergo

I_I_iht tihe ?r{) 39 ra;:em' z%iivggjf_lag,_ [¥n9 coulpl [ Ing tines).

u enbodi nents co W00 rnal gl ycine
res%%ées can be synt hfﬁba%'geg?%t:gfk in high yield via
seg:ﬁﬂt condensati on s}yn iﬁlfl ng constituent

segEnt s whi ch take ad fgl%' T he fact that glycine
resilles do not undefiyEERdHEZati on. Thus,

embd@ nents cont ai ni WJA-RtFeRMEI2gl yci ne resi dues
proui0de significant s3hiditettiacy-hutybrihydexyfRifCO-E-( E-BIP-R-NH2)
| ar g¢g8scal e bul k prepacgte-pfANHD171] Medi ators of RCT
contjapni ng N- and/or Lchardmnpal bl ocking groups can

be .ghgpared using st apegs - _ggb@;f ques of organic
chenqhgtry. For exan‘pIﬁA_g;_g;r__ ot or

122 NA-E-BIP-R-NH2
123 Ac-e-r-f-y-NH2

124 NA-e-r-f-y-NH2

126 NA-e-f-r-NH2

125 ‘ 2-Nap-E-BIP-R-NH2

[0162]  Ac denotes acetylated.
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acylating the N-term nus of a peptide or am dating or

esterifying the Ctermnus of a -43 WO 2004/094471
wWOCHI#d82004/ 012445 peptide are well-known i n POB/UBRI04/012445

Modes of carrying other nodifications at the N and/or

Cterminus will be apparent to those of skill in the

art ,[0863]wi | Pivdatetesgivgdylateéct i ng any side- chain

functionalities as yhe necessary. to attach term nal
bl on1ng grad‘&@ %%ﬁrﬂmﬂnﬁgpﬁa@m wc%l $APRELept abl e

sal trg ﬂounﬁﬁ ¢ ONSenGRAD be,gonv {nlu%/ pﬁ‘l%@ﬁ{e%d O¥ith  o-
i on- exc ange oh ronatography or ot h&r et hods as
fluseddylkabvioxicubdigl.art . [ 01731 Conpounds of the
invention which are in the formof tandemnultiners
can [B86®onv &l deitotss mgatinieatided by addi ng t he

[ h t th t
st o167 o BIb R BEPb RS EIRE Vel y° ¢ e heli cal
segnenés] cansdi@zel¥ abhsd iﬁ@t@ll-‘i’soxﬁﬂﬂgsmﬁ}hc h&laekadative.

with the linker. O course, the actual method of
synt[8&6%ls wﬂlten@@gelwdthempu&@ efothp osvelnrclon ngefy behprepared by way of

Ilnker Sui t.abl.e otectln che striges, .
SR a g€ AP W WP AR EAL S FBb BTG chains to form
a Pdlfgér pe‘pﬁd& REaidl b dbLHBAL fEPRRAHMAS iPLid BEall,MMat 'Igﬁahedz ron Lett.

are in the form of branched networks can
37¢?))rﬁ?/?éﬂ93ﬂ;tBa3za,sqt|at hEX¥I57 & dmasChegn. tSve. 117 h@drlﬁ&inﬂfam et al., 1995, Int.

IO SR I S O S

andUTam J1994B 0 GNP efB3 R0 é. 411?31({)%@9%5%?%2%@?5}5 hedd.C NAS. USA

resins and strategies to si ze net Wor
91065 8- 83, Ytafnalslmmeatndimdwss dt. Mitephide BndradniRes. 31:322-334; Nakagawa
conbi nations of different ide helical se

ment s
ety ARFS, e Clenngo J0ABPR T DS NpkibHash obof 130 FPpAdes 1988:166-
h t Skr
16%:8hékln‘%%fb C81fdoﬁﬁ%f7 t(ljd?F(ljr mél o% P’O F?g‘;js% 7%R%vg§f1 7(538 the d sclosures of
whiieh iafeeihcotpdragedidrainl iy tlmimﬁuﬁét@d)yl rafeidiee thpresy nOEheﬁfnethods useful
m | d oxidizing agents. Chem cal oxidj zj n%agen

fop eynihesizing thematides i hsiruentionyire despberl ipdNakrpenet 1985, 7 dm.
Cﬁg,ﬂlésoghfdj_%ffxy@n to effect these |linkages. Various
et Hods

are known in the art, including those

descypoibed, fror peptadeslpeodulyd H'ftl%geﬁent abndensatidhihe couphng efficiency
nthesis .955-957;. Stewart et al.,. 1.984,. Solid

seonpepetiofe sepriehd signpgantly: increppes by icrRATingbe coupling time.

@ &%@%ﬁ%{h‘% %)gléhng‘l? gFepreegﬁlltsﬁg %)nﬁ%egxgg’d FaCEm%81§n of the product

(Snstet bﬁ@s 1990 Q7B AH RO ActAs3 Al 18 52N 90 YN W6 eeker, Bilfe glycRRTaMs a chiral
Lei den, The Net herlands. An additional alternative is

cemtas Gt idoes! nbYy URderBe rra@mlmtlon (p1daw, repidies, dopite csterm:h@drance also
e R Py b Aar BTGB R, A0 SRP B Rplpap pomainng
ink@8al ggﬁbn?ezre&ziueﬂhh Béfsyhihéﬁged@tﬁiﬂlaﬁl AR yRed YRedgmest condensation

formdisulfide |linkages in the peptides of the
by spndirasizang congtitueniciegments svhidutaky advasyage o dhezfodt that glmne residues

A 5ol angerey e EREROE o oDARS et L Py DO st residues

provide significant synthetic advantages for large-scale bulk preparation.

[0171] Mediators of RCT containing N- and/or C-terminal blocking groups can
be prepared using standard techniques of organic chemistry. For example, methods for

acylating the N-terminus of a peptide or amidating or esterifying the C-terminus of a
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COVPOUND SEQUENCE MOL. MOL. WEI GHT # FORMULA 1

Ac- E-F-R-NH2 C22H33N706 491.55 2 Ac-e-r-f-NH2
WQ28HABNTD6 491. 55 3 Ac-E-Bl P-R-NH2 C28H37N708CHAR204/012445

4 Ac-e-f-r-y- NH2 C31H42N808 654.72 5

R Gy 450 o Mo ot cairsive oy Feoiarkital 8 - andior

C- ?nglél%g Wflﬁ bEl 'aff erft &ZN}_O@%'EE%@ g;gﬁég'\%@% g'%gnﬁl\ggs gf I;rf)tectlrﬁ!?any side-

ch&8 fancnaﬂmm@ a6 ﬁ&y@a& nedéssay Napttachtenfinal blmmuyss N8B
766.85 12 Piv-E-F-R NH2 C25H39N706 ,533. %
NA- EO¥72R. NHBharpg el asepiable salis K&ug}teé J1pog). ggipbe conveniently

N el B A B A Bl e

C3SHEBNYC8  CoihpdtndsleT tiNAmvediidry »RhiNh&reﬁi)ZtHB MFO6f Bdfent Goultimers
19 NA-e-r-f-y-NH2 C35H43N9C8 717.78

can- g gorEeBieptiR- ypthesiz by Nrding 7be ﬂvﬂcetia) fgn-the fpeptiggshain at the

oA T N T T

ea@il DMReadd® with the Anker NaFcBuALaRE l@uﬂlﬁéﬂﬂ@d\@syﬁﬁfés@ Svill depend
- Nap- L- Al ani ne C13H13NO2 215. 25 26

nzﬂlmaqgmpomhamqfeth@i@lqm NBpitable ppwectimg schenehapd (chemisirige are well
oSH RN B el gy CoNCE 24

LT e A SR S
caﬁS)eA@nvememﬂm syddzeszed Fsigstg tgBwrig 2and tetrameric resins and chemistries -
described in Tam, 1988, PNAS USA 85:5409-5413 and Demoor et al., 1996, Eur. J
Biochem. 239:74-84. Modifying the synthetic resins and strategies to synthesize branched
networks of higher or lower order, or which contain combinations of different peptide
helical segments, is well within the capabilities of those of skill in the art of peptide
chemistry and/or organic chemistry.

[0175] Formation of disulfide linkages, if desired, is generally conducted in the
presence of mild oxidizing agents. Chemical oxidizing agents may be used, or the
compounds may. simply be exposed to atmospheric oxygen to effect these linkages.
Various méthods are known in the art, including those described, for example, by Tam et
al., 1979, Synthesis 955-957; Stewart et al., 1984, Solid Phase Peptide Synthesis, 2d Ed.,
Pierce Chemical Company Rockford, IL; Ahmed et al., 1975, J. Biol. Chem. 250:8477-
8482; and Pennington et al., 1991 Peptides 1990:164-166, Giralt and Andreu, Eds.,
ESCOM Leiden, The Netherlands. An additional alternative is described by Kamber et al.,
1980, Helv. Chim. Acta 63:899-915. A method conducted on solid supports is described by
Albericio, 1985, Int. J. Peptide Protein Res. 26:92-97. Any of these methods may be used
to form disulfide linkages in the peptides of the invention. Additional chemically
synthesized amino acid-derived compounds are shown in the following Table 5.

TABLE 5
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34 NA-e-r-f-NH2 C26H34N8C6 554.61 35 2-Nap-e-f-r-

CAo0HA5N7O9 767.84 36 3,5-ditertiary-butyl
WCOAAHAONE(DO 845.01 PhCO-f-r-e-y-NH2 37 NA-f-rpe1/Ushitiz/ 012445

-OH

- 4- hydr oxy-

C35H43N98C8 717.78 -38 NA-f-r-NH2 C21H27N703 425. 49

. =L N2 CORHRZN/QOR 567 64 40 Ac-e-bipn-1-NH?
CQMPBVJND)k 567. 64 SEQUENGHzol e- e- hi p- ME8H2 C3JHIBNSWEIGHT
634469 42 1-Na -r-f-e- -NH2 C40H4€ NFRVIGE.L84] -45 WO
FAOPRO  CIASIA T ) U0 S t G MG T XA S I CTIEE
P At A m—pmm:;:n;\,_ Lot dae a01.55
PhCB e-r-fl- NP AACARBIPR-NH, NHZ__CJ_I@ﬁiBG@OSSA 72 5464
CAc-r4f-e-y- NH2 CIAEKANSONIBS4. 72 48 C31HpNgOg 654.72
3, 5-di terti ary- RiNyph-B-InRANEXY- C35HIINAQR,081./82 603.68
PhC@ f - e-11- NH2 49A&_§,@ggg.thq r-e-ft-y- IS@%H%WSNQCB 654.72
LT SY LT ENap ke S ENNT Opi R0, T 766.85
gH 5 8d:ct le2 -ar wfwre'ﬁ!r'y' by oAl rBeds@as oy 696.80
Ph r-e-fl-y- lH?FmQC1e§fAISIWZP f-e-rn- NpHoRPE 1 \707 834.93
558169 54 | soxaZoNep-g-ref-Hp - NH2 C34HAINOMN0721. 77 6GBH68
NA- 11r-e-fi- NH2 Q3Nh3NEE- XHZ. 78 56 CyoHugN3Os 766.85
3, 51gi terti ary- bupylE4-Rydnpxy- C44 H@%ﬁ%&%? 01 533.63
oo e RABRORAGET LY EHLAGBY I XY~ 554 61
S G ANOVT 992 1 AN ENTL S ARD, 15 65472
3,.-5- é{i tertliary-but \Jq:'r‘ielﬁ Poxy-_ C4 I—@HHN7QAR Q1 491.55
PhCHr - - 6- - NH FatpoaB-HROH. y- NHp |CH4sHpNRO8 654, 7672.74
17 NA-Y- -1'~fNH2 C35H43N908 717.78
18 NA-E-BIP-R-NH, Cs2H33NgOg 630.70
19 NA—e—r—f—y—NHz C3 5H43N903 717.78
20 2-Nap-E-BIP-R-NH, C37H41N7Og 679.77
21 NA-G-f-I'—NHz C26H34N806 554.61
22 3,5-ditertiary-butyl-4-hydroxy- C41Hs55N,04 757.93
PhCO-E-BIP-R-NH,

23 1 -Nap—L—Alanine C1 3H1 3N02 215.25
24 1-Nap-D-Alanine C13Hi3NO, 215.25
25 2—Nap—L—A1anine C13H13NO2 215.25
26 2-Nap—D-A1anine C13H13N02 215.25
27 L-Biphenylalanine CisHsNO, 241.3
28 D-Biphenylalanine Ci5HisNO, 241.3
29 NA-f-I‘-C—NHz C26H34Ngo6 554.61

30 - 1-Nap=e-r<f-y-NHz CaoHusNgOyg 766.84
31 1-Nap-E-BIP-R-NH, C37H41N7O¢ 679.77
32 NA-y—f-r—e—NHz C3 5H43N903 717.78
33 Ac-y—f—r—e-NHz C31H42N803 654.72
34 NA-G-I'—f—NHz CZGH34N806 554.61
35 2-Nap— e—f-r—y— OH C40H4 5N709 767.84
36 3 5 5 —ditertiary—butyl-4—hydroxy— C44H50N809 845.01

PhCO-f-r-e-y-NH,

37 NA-f-r-e-y-NH, C35H43N93;Og 717.78
38 NA—f-I'-NHz C'21H27N7O3 425.49
39 Ac-e-BIP-r-NH;, CogH37N7054 567.64
40 Ac-e-bip-r-NH, CosH37N7054 567.64
41 Isoxazole-e-bip-r-NH, C31H3sNg O 634.69
42 1-Nap-r-f-e-y-NH, C4oH46NgOg 766.84
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61 3,5-dit

PhCO-f-r-NH2 62 NA-

ertiary-butyl -4-hydroxy-

NA-f-e-r-NH2 C26H34N806 554.61 65

C30H44N604 552. 72

-f-e-r-NH2 C35H43NOC8 717.78 63
woOeanel7e-y-f-e-r-NH2 C34HA3N9OO 721.77 64

PCT/US2004/012445

3, 5-ditertiary-butyl-4-hydroxy- C44H6QNS09 845. 01
PhO@By - f - d- r - NH2 1- 0t smoegaile- r - f - d- NERHEDGEE1N707 766.84
558459 . gg gll\ﬁw E-BIPQRN%{ NH2 0471'(\] FM@}g%ggm& - 568.63
766 4-
e o GO st 10 e £ F 41 R
63650 I\Iﬂolo.ténq%%.‘r@‘ Wip_ca; ghsOp7 | 3 65472
Ac-BIBI P B NHD_Co8Ei AR 7 fa 14 GeHENaDp. . N 654.72
C28HB7N50q 539:diRrtiarsbuyl-pheimxy- NH2 CZHMMERG06 52568052
76 _Ac-d- BI|P-r - NHPHCXTHASANSHS 553. 63 77 Ac-e-bi| -k-NH2
C28HB7N506 539. B3xazéR-Ae-f4=-N0Hp- K- NH2 C2HIHBRN306 52576077
79 '99 d- bi p-r- NHZAQ%YJ@?/JT@@ ??fﬁ? é39H42(N-353 -|Bl P- %k%jz
S O TE AT T
C31P37N906 %@?%@ma‘é&bﬁﬁf‘e‘ﬁ’dﬂmfyco - Rebpodlsip 845.01
C34H3AN708 673, 78hCQT-afyiNHy - R NHP C28H37N708 567. 64
84 Aé-e-f |4-1 - rlsayapoletB3NHRT706 617. @hHs K0, 558.59
d utsdri c- Bl P- R- NadH, 510. 539 CHH M. ar|i c- bi721.77
-Cr2 %Nblg I\I()CLZ)G H24N605N51@r~'é$ “NH/ Ac- E- Bl R=AaiN, 08 717.78
. : oONQUO
524?@2 89 Ag’-%-lé-até -~ r@ Héoﬁ\r[é 545.01
Ac—t=btp-—GABA-C2{ A—ati-re—BH-E-NH2
Co5PB2N60e 4865 - Nreledsfsaneos 53272
40A LA PhCO- f—r—NH2
58 Isoxazole-f-e~r-y-NH, C34H43NgOg 721.77
59 3,5-ditertiary-butyl-4-hydroxy- Cy4HgoNgOg 845.01
PhCO-r-f-e-y-NH,
60 AC-f—C—I’-Y—NH2 C31H42N303 654.72
61 3,5-ditertiary-butyl-4-hydroxy- C30H44NgO4 552.72
PhCO-f-r-NH,
62 NA-y—f— e—I‘-NH2 C3 5H43N903 717.78
63 Isaxazole-y-f-e-r-NH, C34H43NogOy9 721.77
64 NA-f-e-r-NH, Co6H34N5Og 554.61
65 3,5-ditertiary-butyl-4-hydroxy- C44HgoNgOg 845.01
‘ PhCO-y-f-e-r-NH,
66 Isoxazole—r—f—e—NHz C35H51N707 558.59
67 1-Nap-y-f-e-r-NH, . CaoH46NgOs. 766.84.
68 l-Nap-r-f-e-NH2 C31H37N706 603.68
69 NA-r-f-e-NH, Co6H34N3Osg 554.61
70 Ac-E-F(4-1)-R-NH; CpoH3IN7Og 617.44
71 NA-R-BIP-E-NH, C3,H33N5056 630.70
72 1-Nap-R-BIP-E-NH, C37H41N;O¢ 679.77
73 Ac-R-BIP-E-NH, CogH37N706 567.64
74 Ac-E-BIP-K-NH, Cp3H37N506 539.63
75 Ac-D-BIP-K-NH, Cp7H;35N506 525.60
76 . Ac-d-BIP -I'-NHz C27H37N506 553.62
77 AC-G—bip-k-N}'Iz 023H37N506 539.63
78 AC-d-bip-k-NHz CZ7H35N505 525.60
79 AC-d-bip-I’—NHz C27H37N506 553.62
80 AC-E-R-BIP-NH:Z C23H37N705 567.64
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93 Ac-e-bi 4-tBu -r-NH2 C32H45N706 673.75 94 Ac-E-BIP

4-tBu -R-NH2 C32HA5N706 673.75 95 G utari c- Bl P- K- NH2
WGQ26HBMMNAD5 482.58 96 d utaric-bi p-k- NH2 C26HBENAR2004/012445

482. 58 [0176] The abbrevi ati ons used for the

D- l:glsuul ofret the—genetically encoded am no_acids

ar-e%t ower % GDERBE-NEhe neC4iBiNeOs sy ol 631.60

_ shobh in ] ablPeperonsrtfﬁO -BReBIPLNH, " R| degilghaOes 673.72
L- a8%i ni n¢ and " rAc-Bésp-Bumties D- ar di l’tlJZIQH371\{7@}7 I AC567 64
dengt es acetyl at a@-e- f(ﬁ.@)lygﬂH Piv de 0 Zaﬂoh%gjﬁyl at euﬁa1744

(01§81 T Nap Z &1¥aR HIERYE maphthybin sepd gappety o

s

lUl J C USH LA %K= ol T
L 78 o GlGRaEy n\lh'T\ﬁ'LIzmm] NA 26 bl Qs 510.59

't U (S IICLH T y. oot o
e Dt nyc acid. ACflftrBﬁi&vﬁ‘z\gﬂm@néenot es BipHehlyOal ani ne524.62
[0188] | shxazol é\alehi-Agmatine Cy7H36N4Os 524.62
5- n# hyl - | soxazohe-RBEvhBA| i ¢ aci|d clen] N@@gve 394,62
[018n] |f|the peptd-fBiplgaBATPOSET "mdz;ﬁ%’% _ 524 62
geng- encofled am ?atﬁfé'-ﬁ’ﬁ’LE- 2 | POTtI U\IQ irs—se; ‘6
COMgHOSEd, rhe pgﬁ’m'mee-bf‘ U= Poh !
LAUNC-DID-Go R r SorltaNe@nt genetqoe56

DB e ILCU Yy

enﬁccr, gt oA HRE BOAME oy | &bdbNr@nt 673.75
fuctioh a AdbE - éB}DrM&eguenc&ﬁ%N@kng t he 673.75
Detﬁﬁ de ik i nseGheatid-RIBKANHappr opf i TELENRDESHT 0N 487 58

veliccl e, |.e., a@hv@AE®IpNEh cont Al TSR, 0NCPESS LY 5g
el enents for the transcription and transrat rom of—tHe

i nserted coding sequence, or in the case of an RNA
viral vector, the necessary elements for replication

and [0FZis| a‘lI‘he)lbbreﬂih@orﬁmé@ﬁﬁrltﬁ@DV&ﬁhﬁ&ﬁ s e
transfected into a suitable target cel \?\Iﬁl ch \/\%nftlcallyellmded

S RS ST T PO OO P RN GSIOOMOIDAEiR Table 1. For

[ the, ressj o stem used, the
exae}ggﬂfegged ? getg’?% nggfgﬁ)lr}{ anﬁ %qmﬁlgt&s E)Dﬁl‘yg’ﬁ’inbecedur es
vel [0E%] abl Asldegbtedadetigated.t . Met hods for reconbi nant

protejn and pe({)tl de production are well known in the
art ({586, ePty dengigapivebitated. al ., 1989, Mol ecul ar

Cand 20bry, R € 2Nhe kit prisde BlrcoBeed Ol v en

Prof@is0) s i Fmbyb! ecdb@fiesBi 0l A0, @tWUbllhﬁﬁh?g Wi Fih o

Associ ates and Wley Interscience eac
“P@n}’lﬁ@&}é@%ﬁﬂ@@nﬂy reference herein in its entirety.)

[01 '1(3 pase effhm ency of production, the

pol ynuc ]eo & RS BioRisi to encode multiple
uni o182 tt]gup@@{otégq) SRR by enzymatic cleavage
sites- e{t her - hom)po11yrrer SB%?%peatl ng peptide units)

or HY83} Opd“s?mb c(aﬂofe& é"mgﬁlylﬂ@@}ltqdzd% Sérb?rbﬁgw acid (}envatlve
t og ngi.neered in this way e resulting
pol @’:}Bgi dgl?glé ffg dgl 18 LoEPoged. eptirelyof gene-&nmlnd awiindn acids, or a

Iggg to;i* glgfsgsglr %ozﬁﬁos@@ Ztﬁg‘gﬁptﬁcﬂe & A€ vl arkt %%%Yo%r may %lso be synthesized

using conventional recombinant genetic engineering techniques.

[0185] For recombinant production, a polynucleotide sequence encoding the
peptide is inserted into an appropriate expression vehicle, i.e., a vector which contains the
necessary elements for the transcription and translation of the inserted coding sequence, or
in the case of an RNA viral vector, the necessary elements for replication and translation.
The expression vehicle is then transfected into a suitable target cell which will express the”
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increase the yield of peptides driven by a single

pronoter. In a preferred enbodinent, a polycistronic
woabopaed7eot i de can be designed so that a si ngbPeTniRdid4/012445

is transcribed which encodes miltiple peptides (i.e.,

honppol yners or heteropol yners) each codi ng regi on
peisiieat?spending ionibel expressiaagystentegdn thenexpresserspattideris then isolated

e :.a€.0.,.an _internal .ribosome entry, )
o BBl SRRy 1B o FROR Tl peptice
plMatiitare Wt knbivans bt drPReQfe LAGMRERL LR, $98098G bt ar Cloning A
the nRNA is directed internally in the transcript;

Labagatorsh Manivel, | REtd. Springs Hattve Jpabloyatéoryt MoNic ambnsisubidt et al., 1989,

directs the tra ripti of a single, ..large i )
R FRPORr cmm e HiTe foIPR GRFEPT HBKEHGD associates and Wiley
Tt ér8A8ARI NON @fh HvhicR i Cinchipdtard Hefl8S in TN

appr oach elim nates C? ﬁimg?xggta‘g% I on egerr}%ﬁ%r%l ?%r?ﬁai |1g41én§lrety')

pr ocEH8bhg dlfo inpehsepetitenasofyd dumpnsibg piofyntakblide can be designed

ti ncr ease 'ifﬁ!d of ?e tide driven é)% a single pronoter. '
9 6187F RUVRIS B 8t tho epiide perssiteh by cezgmatiy sl eavagamsijes—either
irhize ~ - . nepLi rijhed '

oA AR R, LIE) RLLABSLARIE (e pepies suung
togeihen) oay baesgineset n thisswhya cThe tosultihgPelypepRit MinthR cleaved (e.g., by
reconbi ngni1 bact eri ophage DNA or plasm d DNA ) )
"f%%etﬁlﬁ%fsw e PRRYIOBFate CHRYEFhithgrdsh tayspsoupr het eptiddiunifs. This can
. 2 f i f | fransfornmed .wth ..
AUl A0 AL ST R i, o
pdycistaome polyanclegifiicoani it desizned 8@ the QOB 6 @aRINASRGtanscribed which

cell gé?%ﬁrrs infected with reconbi nant virus ‘
eneRffse e \Reetidess (e, Bomopaigmensorti hetsiopebyimeans)neasl emling region
it [ 3 ; cell. systenms . .
oBRRR L £ 09, AEQUEIGR b B0l Bhln /R BBy i, an ot
rib@ogle, erteyu kité |(TRIES). NOBAGC uvdd Us sgprobﬁbt@CﬁiQaln@gﬁésﬁion systems, the
s) or transfornmed with reconbi nant plasm

VI [ US
“@}éﬁﬁf@gsqfcﬁ% gertisfesencadef by fhe pRAVNiiwyiredtehitempliyimathe transcript;

- BRBYIR BB5S O b nE b T is, Al BNl o on of o single,
laegeppalgsistoomie heRINAL whivh, i QurX Bir&SS N trENSRNSo NV AMtiglé) individual

their strength and specificities. Depending on the _
p £y vediidy apPEqaghn ehpinates d thea pyodsiction nandbesnzpmatic processing  of

' 0t ti.qn .el enegnts.
w88l ind ARG P o TSP gRLBIREL Byl promot.
be upE7] N Uheakatp o 3OS pY@EToA vecto Ky R&ATRIS. beMMiTed to express
cloning in bacterial systens, |ndu0|bYe pronoters

the peptides deporibred hareinr Thptedgeluse, byt ate nqstlinpitedptoamicroorganisms such
- i d. t.h [ be . : .

AR R R e y—

vdckres bertbiniigl dnlpprdiRlayd €si®NsdIuentR! PéashBY fikgheHiRd fuff{g? gﬁnsformed

cloning in plant cell systens, pronoters derived r
with gegpbingntoyeast gntfupgl pxpressiay. vedterat cantaining pammppepsiate coding
I erf or. the. | .gubuni t . of RUBI SCO, the
selghel BIBLCeth Rt SRS ROl g Thr cnBieRy ot vectors (e,
bdculoRir)addintainih g WHepptdhridte cddi PIERH &Ystlihs i i
CaMWv; the coatgpr gati)gi(ﬁ) pr om)(?ggr g%faeTM/)ppc{r?a)r/&Q%eS]S %&%é?fecwd with
reggrabingntovirusgespiessimmedtarn (e.gl, lcasljeoeersmopaiomitieres tobacco mosaic
vides:;i ¥ed ffom ahe.ﬁenomal?.of rﬁz lian cells (e.qg,, . .
R0 ) SRsToamet WiSE Jeqabinany, PIASRId, FeprRsSIqna ek (et Ti plasmid)
confeifling ah BSpropERBeNdiLY SedRh&; Bf AR Pee %4@‘% accini a
Vi rusg7. gﬁpK %ﬁilormter%| ?‘iday be use %Féﬁ%le glél\r%ér ating
cell lines that contain nmultiple copies of expression
product, SV40-, BPV- and EBV-pased




vectors may be used with an appropriate sel ectabl e
mar ker. [0189] In cases where plant expression vectors
waneqmwedl the expression of sequences encodi RGTIUSE004/012445

pepti des of the invention may be driven by any of a
nunber of pronoters. For exanple, viral pronoters
such [@kS8] he BiSexpNAsion dlckO&itRHPhB leRpRELHB s femsGaM/ in their strength
é(%rlsson et al., 1984, Nature 310:511-514 or the

sieciicifies Depersting en therhoinectqrranamattidizedtangiof 2 nm@mr of suitable

oSy BORET TRl 455 T8 Tt

bé Geyduinzhe &lprédsion vEAB4, F 163 whd stok ba@e8llsh el ind
al .., 1984 Science 224838 B hea?l%gnog e, inducible

PEsYRsHEs skl asplgof b@tﬁm@h@gews wilaz, §tr1E pta@@tmﬁpqliylmcﬁ)romoter) and the

rl.e
ik S 0T B roniR iRl 691 S5 BREO e g a the baculovirus

pbiyhé@eH %&ﬁnbt@i fapbeffsedBhhén él§h1'ﬁg id 'pld?llt %&%%?emﬁpromoters derived
plasm ds, plant virus ‘vect or s i rect

fromathst geneme ohplant eellsi (@ chéadshodt prtmapoy ﬁtel oomotdrcfor the small

S T O OE e SPlaRtooiu bindie P BRDgy, fom plat

A6 C [ ]
VASRAREL S U SRR g BeRs BV B AR ) may b

ugad; wiBhadeiieg it enrhomaliadh cell sgaterhd) ];ﬁﬁhhoterd derored fromehé genome of

expressi o stemt be use roduce fhe
iR E st eI AT DRIAGGY QT ARARBRL Kiruses (e.g. the
adleiol RaE 1aROpsHoH: OFk %aé’dlﬁlﬂ%n{légl\ﬂ rdrﬁot &by Red; when generating

vector to express the foreign gen V|rus grows
c¢lh 118?%@@@@1@1 fiuligplp eopias oéb)tmessmn modhdtggS\SétﬁtuBVe and¥BV-based
cl on on- essent | al for exanple the
V%Cg?“;? e'%ﬁwuse FOD\P PBRPEt A B PS04/ 012445

gene)or¥o] t hemVidsus valek %peﬁﬁ?ee‘i{)ﬁgggﬁ xfé b Qe Bled@he expression of

ACNPV pronoter (for exa pol yhedr on
sggueness emyodifg ¢h@ peiftides iofishe triventiaf nmydmddnmgansle)q @N6L a number of
i i vation f the ene

wi | | uIt|n|naWi) hedr on
LR B QL ETBRPIGr T RECERALPE B P06 agq J9RRNA promoters of
CﬁM\e (Bnys!ohl'é'i al | 9644, '?\gztvgn@%l%f e ﬁ_xﬁfl’l% d ?’E"f)ro?e%g ggontl&gr of TMV

by t he pol yhedron gene ese re nan
(Bakentabseret ub e 19870 AMB@CK 6300 aiay b‘erusgd p&lt’eﬁ&tﬁ?eﬂyl plannpromoters
whi ch t he |nse t ed gene i S expressed

oG b o e U iyl Uik, e N5 671160
Bfo >élje f’11)9861 E#&ICQ 2’24 %)_5»& §rf9 tgl{z) &Hétgrésé\lgp%%yms% hspl7.5-E

sin
-oBihep ULY-B mhrleﬂet ALSUDSS, Blol at:ezz B3 6:560565L nybbé SRed. These
Assoc. & Wle I nt er sci ence. [01911 I n mammal i an host

constugts oanhenipdused vinfoaplapaedlly usiysr €k plagmidsy Bi etmmldmyolant virus
v?cﬁmg;ﬁ ré&%‘NAI t@an%?oqﬁl%ﬁxm eﬁl? rgin eC §§rga %cgrg)lsoﬂré)}o% cte. For reviews of

ressi on vec a CO

sﬁdhgﬁblﬁdqﬁ& &6, agenWeisiiasht& aN§1@§HaBIl| POBSt 2B B foP Plant Molecular
contr ol conplex %E% the |ate pronoter and
BialogyarAqagdemiceBsas; qﬁéfﬁts)@ Vﬁhmp éﬁﬂfﬁém endy€hisrsony& Corey, 1988,

n gone by in vitro
P?)Ar}’?%og%u\l/‘gsﬁgéoéﬁb%d;%h%ﬁ’ %Feg a non- essenti al
regi ponoof thm okhdec f9y4d
AR m}esb (O r? a rgc&?r%?égglgt %,/I ?Iﬂéﬁat%% 'Be@se@foa%éﬁuce ﬂae peptides

ot theabventioh, Axtogeapbh eglifoepita,duiclear polfbidtamis Viast(@AcNPV) is used as a
é?'ﬂ , See %gg?n.& Shenk, . 1984,
vector'to’ express oreign genes. ' The virlis grows in Spodoptera frugiperda cells. A

coding sequence may be cloned into non-essential regions (for example the polyhedron
-49-



PNAS USA 81: 3655-3659). Alternatively, the vaccinia
7.5 K pronoter may be used, (see, e.g., Mickett et
wal2004/00882, PNAS USA 79: 7415- 7419; Mackett et ®aCT/US2004/012445
1984, J. Virol. 49:857- 864; Panicali et al., 1982,
PNAS USA 79:4927-493 1). [01921 O her expression
geya tadnthe faruspanddpleceigundee qoapbl dfan AcPE prometsri (@ example, the
%LI be a(f)rg%rlgnts to tigo,se having skill in the art. =~
PRlyRedPR REGTRGICs SBegseiTRb@sqrion of 2 peding spAucaess wilk rosplbin inactivation
' ' - Ifi b y i - . .
of e POLACLOR B el ofibdfin e BLl-olIBN FESRIANE s Gue., virus
lackingntht qgoteplayedis. @at codvd for bgethpepiljttdson sy heBies8decombinant
by solid-phase synthesis nethods w th Na-Froc .
VIR Y ﬂiﬁn 1&?@3 dpitpleet Aprsipateraniimaipgide; gelladn tyghighe ther weerted gene is

C.A1Sd p i .C5 18 col umm), -

cBHISREAELC st BrAPI0SS1 9 18, 501 MR, 1 € btent o, 4215051
Fafthérnetampsley @fethtgeapbisiandydthf hiakebe @S Wlirenr Protocols in

conditions used to purify a particular peptide wll

i, Biclogyar Vol oh dpaetiebsstsalst pdt e @reened Publishf adssocs & Wiley

hﬁ%ﬁa A net charge, hydrophobicity, hydrophilicity,

etc., and will be apparent to those having skill in

the §191] Mil Tl BB RBSNGMUs PLRLhIRS 0 3ikaPBaddl dxbtibon systems

e. q{? by ion exchange or size exclusion
mag asnitlzgd-a gh wases Stherpan @denosdng i uRd HsUB2OMdsSibAs4Btor, a coding

41 F ffinit h t h jfication,
A AT SR B b REA iy Dl o
thedemd prér@btet A1 RipaAHS lch@st seducatd.i Piad icﬁ&aen‘é%’eh@ﬁﬁ%!ﬁgezltbe inserted in

ani mals, including but not limted to rabbits,
thegadgnovirus, genapyg Hyelin vitroor 2@ ttivioyrecompisetioron Insettionan a non-essential

I acgltr (%)fg tr%:e V%Eﬁ%&’%g}eg%%,qa '01t1) g{g;&g?ﬁﬂ r%?uétgmiqﬁrigtpgpq i%ant‘ virus that is
viableGind QAPAb1E bPSr ik PRk 8dSinahtedfel 8 st O(e! .,Ssie@%g&?lgﬁsmnk, 1984,

functional group. Various adjuvants nay be use
PNAST 34 811300 5:3670h oA Beginatavely, sbpuasimia S miomgteo mak fve used, (see,

ho Ci es,,LAC ' b 0 imted to Freund' s_ .
cLohRBEE! 85 bAchigh BRI AR LN bREeh ety THEE i, v
864; Uit eh NI 1082 8N 4.8 UKALARELA94) SUDSt ances such as

| ysol ecithin, pluronic polyols, polyanions, peptides,

oi | HHIREi onQthek eypresseon syspets frenmogading the peptides of the invention
di ni trophenol., nd potentjally useful human adjuvants
W@LEﬁ&ggg bﬁﬁ%ﬁ#m?gg%ﬁHE@FéﬁGUerin) and
P&RAYRBRIEPEHhidEn parvum [0195] Monocl onal anti bodi es

to a peptide nay be prepared using any techni que
whi c[0198bvi dBe peptideshef thedduattionrcanfbeapuiriftddyy art-known techniques™

Tﬁlecules b% cgﬂ%£nuous cell lines in culture. These _ .
SHRCASIFECTSE iPhageehigh Performansg ligyid garompmareniie(eizacthaicgads peptides

b gy SOl . d\pl st ej 1975, .
SRR S Ll AR D8 Bcrvod sore
wére3 paifidd byhiesbrse phasen BP0 nsihg dorbiyarsitdfes COTE @oligff] bn exchange

t he human B-cel | bri doma technlquez Kosbor et al.

CWQ%?ngmn gﬁloalyct?%&asﬁsi@s ?ﬁ'}nif@oﬁlﬁom_ography Mﬁt,h? AaS The actual
o B8R B R YA B b uf sty na

off ffxta@pyuchAhanet dRargej Bilrophdbicity PRydrdphiRéidy, el %_ﬁq;lfﬂli B¥apparent to
ric

t echni ques_devel oped for the production of "chine
those having skill in the art. Multimeric branched peptides can be purified, e.g., by ion

exchange or size exclusion chromatography.
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anti bodi es" Mrrison et al., 1984, PNAS USA
81: 6851- 6855; Neuberger et al., 1984, Nature
wO0L20460447608; Takeda et al ., 1985, Nature 314: 2E2AKDHDA/012445
Boss, U S. Pat. No. 4,816,397, Cabilly, U S. Pat.
No. - 4, 816, 567; which are incorporated by reference
her ejon4joy Fspl iacfinify t Bleon@pesphlr OFiritcation)s eagnt adidddy which
mol ecul e of appropriate antigen specificity together
sppifigalebiads thedreptde mmarbeaised b &dy thediredustionoff antibodies, various host
a oRr k.ai: (.0l ogi.cal tivwity can be used. O, . .
BT BoE gl affted i i Bl oaf € mibe immunized by
ingm&ﬁl with-apeplad.. TOpeptide 283, ERa¥AHAAD al sBithBlE @RRF, ah&ilas BSA, by
y reference herein). Aternatively, techniques
mgasafiageds chaiy funpidonsl giwotdrdinkefs atfaelpddo @midanchain functional group.
anti bodi es, (U. S Pat.. No. 4,946,778) can be adapted t
VAR R Giserircbe B tpigersisgite nEEbefORel Botet. dpending on the
hds@ 38%les ARERBRGYbUE haORRRES t'PiaRd'E PobndiiSte GBY S doRbietef, mineral gels
sge0|f|c_b|nd|ng sites may be generated by known
such céen hlgoasum Rydrasideypiuefacs uehivé rsagstemes suple |agdiysddetithin, pluronic
re not limted.to F(ab')2 fr ts, ich can be . .
e S BB P S G L R JHEP SR BhiBe ingrophenol,
aft PofeaBally IKFBN1emANhGRVERD BEn IRNBER qHadili (GHHEL DG ueri
A GoleAally RATRIM v o 05 | Sadti Suerin) and
CoOTLiB204! PA2445 the F(ab')2 fragnments.

SCTTIORCION. R R AR T —
w%?:ﬁi%ﬁé%‘so ﬁ%ﬁk '1__)% u%#i&r)lg \gf n%rﬁ?‘g@mﬁ%ec?ﬁ%%a@c??%ﬂﬁu’s el 1188 in culture.
Thepe dndlndsi Huy afearot tieted e thedybriflomateheigue ofifihally dddodbed by Kohler
P d9A BN ESEHETO T OF KARETES, Uto Pabaveoced 6t which is
oL DO AR BB 8o i) Kosor 1.

1983y éntuolog)SEwiay Ae T €ote 44984 1983, Ped SUS R8Ot 02620803 :and the EBV-
and Practice, Springer-Verlag New YorKk,

Princi pl
hybsidomaiechaiqupi(Rgls Gt 19550 MpmoRtao oricssgag sty Therapy, Alan
| f£i migt . - ) 7927 o
R A L R el o AR BB (EVRORAS: el of "ohimerc

aftibb8RE" Mearismdicataby 5984, REASOUSANS1i685BBBSHNNederfe et al., 1984,
used to treat Ql%f di sorder in aninmals, especially
(S

Netiered 12:60A908 i whred, ¥985. Witels BAII-Aeh.sBeesmU.S. Pat. No.
h . i C ek udi 1 .
4§ ORIl s PRSL AR s, LA DIIPORY by rtppnc i by
splRipe tHer gdrie® frond Cd- invaise N@itibSIT modstikleP b lﬁ?ﬁogﬁate antigen ‘specificity =
cholesterol efflux and RCT is beneficial. Such
tagewer vith gengsrfEomy adrmp: angibedihaolacple) afagpropriate biological activity can
lipldem.a, and especi al | hyper.chol est erol em a,
R O MRt “nTRR0E B i, sRES (5 BRI BUED Bis. Pt o
558508 ahihigh istih@rporantl BNefepéRy dltdidN Afternatively, techniques described
at heroscl erosis) and coronary artery disease;

fordhe preduption of gingle ohpisvantibpdigs G7.St PettNavdh946,778) can be adapted to
r%t 1r}er osgl e_goet 'L%:%Ia@gu S V\,hi.lgz .devel op as a consequence
ProAUEGREPHde Pt te 4918 300 s*bal | oon angi opl asty);
and pribgr diSRdaY Ska B 3%idhSENRRATh Aelddbs of specific binding sites
endot oxem a, which often results in septic shocCk.
nfag be Fendrhied iy dinatvor tsclufiquRET Foarxdeplosexth ftagmentsrinclnde but are not
.combi natiqn therapy with other drugs used to treat )
R 0 P AREISH, P O Canchfe o Wiy Bepsm diasolion s fhe antibody
nfdIultUnd Fab fragments, which can be generated by reducing the disulfide bridges of
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limted to sinultaneous or sequential adm nistration
of the drugs involved. . [0200] - For exanple; in the
wonertooeim of hyperchol esterol em a or at her oscPerTasS2®¢#/012445
the formnul ati ons of nol ecul ar nedi ators of RCT can be
adm qi stered with any one or nore of the cholesterol
thedi(eb Jorigpanivstsa phbemetivalg itabyexpressisg libear@s mayi beccdBirieted (Huse et
re@i ps i aéi {S] %ﬁéf statins. Such a _conbined
aly> 287 risignce d4Prie - é/))ﬁP sHoveaapidrend cedvadestifiveties pEinahoclonal Fab
frhHREAD Sl the 8584 bSecht ~ na
dfafﬁf er ent t%r gset %%eﬁgﬁggf%%%eg é@eg?ﬁégsefeg ‘and
tranfion ; Tk a,ntibodl}egamnidod}eﬁh%ﬁerﬁfsf)@iﬁc fﬁi%@éésﬁé@%e tide can be
reﬁ%cgl i.ng, the chylom cron and LDL popul ation; nia |I?1
a r ity exfmBle; o REArgsHL anth dthe Dintjhogagaiosn: compdex is used in
inshi8hd L ki b chol. er.ql synt hesi degreasi ng the i
oo Db hhy L BOE ENae FEMeaFionn Sice cappay 1084, Proein
Panificatsmi FrinciplyediRiaBrdchiee, Mfingdtoveng NBFTYsid el R&T Livingstone
i ncrease HDL, increase LCAT activity and pronote ’
1Hoiedhass dr Eapmalsey: IBpnmenBiomA CORAMAag aphy of Proteins 34:723-731.
Eg‘géUiSﬁoggll%g44geu L -2]901 The nmed 8r 0 TrFégt'lr'nerlrlttay be

hy pefu10gj denita, m&dReF TR EP LEHR BULA i
. cardi ovascul ar di sease such as alt her ggc%?{é(rggsuis%q to treat any disorder

1nfanprsls, eppecigibdinamorads intluRiDE hoinankefor whiht loweric@Berb® cholesterol is
bég%ﬁ?i_ai, 2*11%@1 | n%%ibl%nbgﬁ{‘ga@w Iecg?f{]l%l{}ﬁs[}] ggé gv?/ﬁllgglt ﬁ)@%g(sjihg serum HDL
e T L
S%ptqogéﬁiob&sf_@@llﬁgmhm wicon®totindedpept hegerlipifertdia, and especially
h’@%@é eét%g@% 2@32@%@@%@#3 \Sﬂ%%g%? a?trlgfaqu%bjr@relgﬂtf58ﬁie?@i§ (including
trééaggﬁ%: %arifsﬁrfg{iﬁn%)f{gﬂ ﬁfB%%ég&ii%dL%bﬁ{)ﬁb?}é élft;brlé/ﬁcgi'sgatrsié;oﬁ'stenosis (e.g.,

Presding ss drepéng athefosderblic phacaes tiéch davefopr asetlconsequence of medical
met hods are

[ment . of the present [nvention, _ '
R HeR o RAL0 o PaERRGS Aok CHREVRTAG, S¥ 6 ischenia, and
endBfoR eSYATIHRIBo R redtiIiRGh SHMRICRRL&! Of em a and/ or

at heroscl erosis. The nethods preferably involve
adni #il8%%er i e nedizors of FAT em bepused atarbloy idcsrabiBlion therapy with
nore of the peptides

r referab h n one or,
o B S B S -0 oL e ot ae o
lirpieat fo Y . ' her ei n,
o ncllarea A% il S RtpiidPor €Al BRALE!
i ncl0@00]g, bot exvaiple,lin Hic teshtrhentiofhepdrtlest&URAS bi &h¥roscletosis,
thnﬁsal aﬁg ag timsl- rel ease inplant, transdermal patch,
Sfmuigiions pkpolacylap mediakers of RCT ¢an heradménistszed with any one or more
fenderl - ' 1.nistered orall o
of M SROITRELL dmBinRRLLbR) Shely ANRTLE. S G o, niacin, andror

statigs hodSuchneotoebinbd @etmingts tregitie@Nml Brodubd | Sarticularly beneficial
th%m eptide of this invention or the adm nistration

flp%{.\%ﬁ eg clspieesach é]%gctp@ny@égfqr@mgarg&mm chqlesterol synthesis and
traRQloHReRs i o [ nonower s .or .

IPNEoRL) S e8RS BRRY, S50 TROREELS L shlamipron e 101
populbtidii;neintia, pritharilyLd ffdche tHeC VLD MEnd DIC QRILESh; the statins inhibit

ssoci ated pononers (e. ?_\ery onically or
Chﬁ%‘mé RYBhesi, dgerpasinecthy LiMi pepudasiondamd perhaps invrbasimeE DE receptor

exﬁl%ﬁ@n)? %H%féa‘? hé %’e%ka‘%@rtslc}/f f{b‘?kaﬁ?ect RCT, increase HDL, increase LCAT

activity and promote cholesterol efflux.
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nmononers (directly linked or through a linker). [0206]
Wiile the invention is described with respect to use
wonodwmwts, it is also suitable for ani mal, ePgT/US2004/012445
veterinary use. Thus preferred organisns include, but
are not limted to humans, non-human pri mates,
cani nes, equines, felines, porcines, ungul ates,
| ar geym| PhsThéRdditees bf K@T 1{15)5293 lLisefifia doBfuhtEen @ithtfibrates to treat
invention are not limted to humans or non-human
hyperlipibsiiz hgpércplestezolemimandéoroprdioasgelyr ¢sease such as atherosclerosis.

Y pAPAYs | obbe BeahIEs PoR aatabe Tarpy s used G dppjpation with
thé Bnfis lﬁl@f@%ﬂlﬁ%}ﬁ nﬁ{fﬁ%lsﬁg?ﬁpﬁ%rg chts @ﬁr}éﬂ?ﬂ& u@dgion @ﬁealo éeptlc shock

stroke S|ty I'i poprotein, high
1n&ﬁ%@b§eﬂ&ﬁ&ﬁny low -53 WO 2004/094471
PCT/ US2004/ 012445 . densi t% | i popr ot eij.n, P ted tid
i nf 84 or ¥ pmﬁd&t% Ofé% T)Of tb%ﬂn‘@%o%g%‘r b fprpyjated as peptide-
subjects in
baREOR SRS of S Linf{ el 18 AR LAER, Rimifitdted to subs
a VeSS, prefeﬁﬁbl\yefﬁﬁ oxhhmhmnmﬁahg\te delpvee the wédiatoes @fRCT to the
nore synptons of hyperchol esterol em a and/
cirgnlatipns Ex@n@mfonpamlwmrqeyﬁﬁnéf@ms@ g pssebed priow
t hi t ex
t a8 o o g SRPRALT cRtRUASh AT prosRINISH, methods are
proYiREd t sl Oa[ﬂmeli@)beﬁﬁlgt Y andibigh préleaitiig | cmansunptmcorﬁ symptoms  of
snmoki ng, high bl ood cholesterol, high blo
hypeichblsteraletnis, andfog ethemwscleigpisod he pie %@Eﬁfeﬁabw ingplve gpministering

HDL, di abet
toﬁ'f‘é’&%?llllﬁ%il Sﬁrg@ab ealrntmfngr{‘l‘r{l ac%gglpz#&lra% sz %}rnﬂg??%iee& m@egﬁr the peptides
ofl t@.?soi%.]veﬂtfb Oﬂf'(be nihfRties 6 ﬁl(ﬁrﬁi@dd@ntThet eptide(s) carhsbe admlmstered as
0

nmedi ators RCT can be synthesized or rmnu{l Q(:;t 16%
degsiitreg banging @ecmdlqg do day i pewmper ehpppdsd deethedspigcluding, but not
i ni. ng hesi| Py
hrﬁgaé g 8p %?XSI a§a1%?9aga Iﬂoe%g&é V\ﬁﬁplﬁ{th fralis dermal patch, and

the kg, Iﬁhﬁﬂef a!rthcf@ar]iﬁp’reféﬁeﬂ&dﬁ)obynémpﬂhhlpepﬁdﬂ@ arh administered orally
pepti des- elther to prepare bulk for refornulation, or
(etg;apaempecaipﬁ‘dﬁ,\nrd@ldﬁt) ali quots or dosage units which

vt eR305F an Dl SRy FAAL AR T EHERe foivpeptide of i

ioREARIn Blotheaéhﬂlﬁisﬁhﬂicﬁi bOFvd Br thoselldifestnt JADRRPliddsn The polypeptides
anot her preferred enbodi nent, the nediators of RCT

cdzebe pmmdﬁda@$m0aomelaonﬁ ini Gmeriedoligereerisept PARYTFTID L oms.” In certain

ergg%{ng:ﬁts ﬁ't? ﬁn%] ﬁ]igp/sogg) S%Q%/S?@ ?@erﬁoﬁdr{firg (é Qemmcally or

h§dr nfl‘tﬂ dll?/rlmke@)%vhil@ ebAdih Yot apultiieric oophe xompsseacovalently linked
[ar srze and density to HDL, and especially the

nmnem@&-(ﬂlreﬂlyﬂnrééeé’ozthﬂﬁ)lghmﬂmhea)tl ons. The peptide-1ipid

conpl e conveni e tIy

COTPUBIET SR E b P B PR P e g i o
1{11@365«% chfaamhﬁpge h@e!ténﬂabf GsdTBYTHAE pidRedYrganisms include, but are not

yop i zat1 dn-The co-lyophilization procedure
liggdr fobRaimate lrowHueiangprithatepr efnérese dquipes delites, Phisines, ungulates,
Iyophlllzed ﬁegilde i pid conpl exes can be used to

953@}3 e phar maceutical refornulation, or to

prep i{é 207] ? di r\1“[19 g&k)hoﬂg . Hﬁg fRhtiof SRAGR lﬂﬁ’cédstovl'fﬂn%s @@ Mon-human

be r itu y rehydration-wth sterile water or
afin AP PPk aine or more symptom(s) of hypercholesterolemia and/or atherosclerosis

(e.g., hypertension, plaque formation and rupture, reduction in clinical events such as heart

attack, angina, or stroke, high levels of low density lipoprotein, high levels of very low
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buffered solution prior to admnistration to a

subject. [0210] A variety of nethods well known to

wohos®oskill | ed in the art can be used to prepace/ushm4/012445

peptide-1ipid vesicles or conplexes. To this end, a

nunber of avail able techniques for preparing

| i posones or proteoliposones may be used. For exanpl e,

dehﬁ'ty lpeptdtele, aanflemans g piateihe dtd )y ditnage asdfak i aosropiiyddxtic context.
h.appropriate lipids ta forn1 conpl exes.

%ta% %‘éﬁ‘ 9} thiranpeionder mimetivs theseas) Mey bapdmimistered to organisms
t? g%ﬁlﬁ;ﬁ o% mlgve c?pZﬁéi*t 5P maé &Sﬁ%{ z glt(ﬂﬁﬁ Qphé&%anoﬁﬁt%%fg‘mla and/or

aﬂﬁaﬂos‘é@r&@)@ﬁﬁé\ﬂiﬂy ﬁ‘@féri:éﬁ%@f%@hﬂ‘%ﬁ@ Coﬂﬂekie:!ire atibjéets shd¥@ing one or
peptide-1ipid conpl exes can be forned by a detergent

apts| §iki factase HeH: aﬂéergsclerosas k§-g+ Upeilyf higlewy, pypertersion, obesity, high
PP oL PN 338 PtE Sl SRR O, s, lovated

Heripl BX YLD, DL, @aewJIQDESdlabetaé or a¥28fly hivedrh @@ diabbtes, hlgh blood
Enzypol . 123:553-582). [0211] Wiile the for egoi ng

IWFBW@C]SY@QQQQ;IS%@]@; elgdch met hod presents its ovvn

pecul gjPro uction Qr e cost

r epr dA0CH bi |IE1[ On%r%efglg cgte?%% lﬁnenit ti‘ r%egﬁé CWHX RCT can be
sphtbbgzddas rﬂa{umarea iSin qa% té&ﬁmqaéi dédcAbet a{@aﬂ@&%‘@aﬁﬁg pertaining to
In a solvent system co-sol ubilizes each

syrigees phpuriiratien nf Be nedippstfIRCT eﬁtabéqufgparatmns which have a long

philizati 0 this ven airs.sho
BIPER P9 b cined§ 6 EpdiPung e SR HURET Y dupere bulk for
rtRemalanbh Rt Eﬁepﬁ%oﬁxﬁﬂ@d@[‘ Qh(ﬁtﬂ)@s b1 Bistge hiitsORBich can be reconstituted
enbodi ment protein(s), ~“peptide(s) or
bﬂ/erqhvénatlv@s\mn @t@g@ water ebfan eppropridte starido rtafferkdi salotion prior to
Eslhe parti be dissolved in an aqueous or

p‘xé%ﬁtirac‘moggp\ggﬁ@e% m xture of solvents (solvent 1).

The [62099sPhR) lanBindr GRERABE NmbalidesS ochy eﬁealato@@ of RCT may be
agueous or organl c solvent or m xt ure of sol vents

formmloted t argl) adm;mﬁeneé in scpepteledipih oiplent Thlsaapi)métvb has some

vvosolutlon are ternati.vel t.h ptide . .
R RL SRSy ol P iy e PRt e cirutation,
PanEdueily Whéh theaconmlesi Hi€a @fmﬂa!%eslz@ Al MrRit @ Yat smdﬂespemany the
sui table proportion of peptide (protein) to lipids is

Hrc—f)sl or get-p+2nHidd peprjatiansal The peptidhdtpld Icempk&xed tamngonveniently be

l X eglﬁ{PB Eref)?sTgltfp%[f %geeroocﬁ %ﬁ:ﬁ | Cal a%le preparations having a
15‘1%3 ﬁ%?@ﬁfe' ﬁi? 8k %e{d%r gﬁlﬁ?{ﬁ zeg% cog h‘il?z%'tﬂ)ﬁ lP&tedure described

mXxture I's frozen an ness.

svebeing ﬂleapreﬁadnédtappmbh s ﬂ?hv dyuphitized pbgtideaitié dotnplekbecan be used
mxturet faC| |tatelyoph|I atlon This |yophilized
trRseREe bk ferephargiageptical refp i B BieRatg; Inplividual aliquots or

d;og | hitS bR can bd Qgéfshmm?g# Ye@lﬁ@fa ib& %ﬁ hpﬁ&ﬂg Q}Jate? 30 R @ppropriate

onstituted I n fo o a sol u

aififeredrsslution @iot treadasipisirdord lopi gibfenpl ex. To thl s end,
t he lﬁ% h|||zed powder na rehydrated with an

aquedl31Yol uth Yﬂiilebb()%mﬁlilpéﬁawﬂ kpgwote thase skilled inthe art can be used

P I r SR OB et i
t@cﬁmﬂﬁ!’e if6r pephysl HbEsbnvdstdr ﬁb&ﬁﬁﬁ@b&e@%iﬁb@@s&ﬁ' FBE example, the

or physi ol ogi cal saline solution. The mxture my
mau@e ¢ap tsecogepueaied (hsing a/oath @Rp@b@ @omaaioﬂ) ivtitht appropriate lipids to form

cror(:“nh eq;regl.t IXRéméatrll\gely Qherr%sé%n Sy be! combmed with preformed lipid vesicles

resulting in the spontaneous formation of peptide-lipid complexes. In yet another
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reconstitution step should be conducted at a
tenperature equal to or greater than the phase
wonrengivid7on tenperature of the |ipid conponent pof/uSh®4/012445

conpl exes. Wthin mnutes, a clear preparation of

reconstituted Iipid-protein conplexes results. [0213]

An aliquot of the resulting reconstituted preparation

dwmabize,chapeptiderlipid domplox esonhiberfotoal byt b detergent dixlssisintethod; e.g.,
di stribution;

& TR RE the 58PS, Yoish Fob AeFIEE S Ueisd, 91t cobgedetergent and
| t
@b&{?{;lgfgéjzog 981%1? Spegﬁr%e-h ch%é(lEﬁé% oé] Q%{]g(?{%"sa geggﬁp %S%aﬁlethods in

Bupephd@8.65FBRY), gel fi I tration chromat ogr aphy system
can be used. _The buffer. used contains_ 150 mM NaCl in _
50 mMOBkbsphdYlelente @?egomg approachest §1gi feagibleseappl method presents its

ers.of conpl exes
KPR E ot R TR e Lo PR TR0yt put sofey. 1
e&c&rdﬁilé‘e/ with.ond efeired n&fthdli qhe peﬁudéf artdn 4re| REHIRd in a solvent
i ght and Stokes' di ameter as wel| as human HDL are

ﬁ Sp(ﬁféme ety epsedobilizast &h@arlﬂgfed@nt andp can ebQ heompdetielymremoved by

. n n. co nitor
lg yﬁn@%agr Ian?:"g a\‘gfs ! at%) l en 'doa:lr(s.s ; E{ﬁﬂghﬁs é:]ar |S|%1ﬁ‘étf’§ 4o ensure co-
sORbilety o2 86thThe amplhiBath#t] peﬁﬁ&e ARTHhaUPIE Elfon%%‘t%ﬁuhé}ﬁ the protein(s),

invention can be conplexed with a variety of lipid
Reptife(d) ﬁg derivalives/edalogm Sherenfate de mgorpodtedadifo the partlcles can be

| i_pj.d d/ h
FXANIE bl by AR RN, G2 S RBAE gpvem 1. The
(@hadphonipas pHR hd)l’ﬁintjfis dRgaved@h h@faah@%lb&ysl 6h @Jf AR sIPMR A mixture of

phosphat i dyl chol i ne pal m t oyl phosphat i yI chol i ne,
seivieptsi @Pkyylﬂtp%o'é’bﬁhtlﬁ dlylls@h]@l Wﬁb solvent 1 and the two solutions are mixed.

1gllter a %Ve %ﬂ]acf L ad&y i Fﬁlah e 1nco Ora edo }/nto a co-solvent system; i.e., a

rﬁndﬁﬁb mfﬂ@ythrs&bm’sfoh%%y | DB ﬂo gykieh @l bBStide (protein) to lipids is first
dJr.ﬁpalmto yl - 2- steargh)l/l phospha ]lyl chol I ne,

chélmsmthaj th:@dphgpq)my cserapaspass the appropriate physical and

% géﬁoﬁs ﬁg,[}?eg;ﬂ%%e}lﬁrh(ﬁg Ié(ﬁ]nﬁ(éessanly) similar in size to HDL. The resulting
1Hixhay 119 Yiop & S &fdpHitized )f@ es NSSRRANICE Wh MRkt dA1 solvent must be

phosphatl dyl serine, ati dyl et hanol am ne,

Eshfélﬁ mjyturrmt@sﬂaclbtate E/pphlﬂﬂg@lmel This lywphiliagd biquiudiscan be stored for

°S$n By pRAKERRE eyl yceror, oo

d' paI [UMZ]W pﬂﬁé% hiligy¥d ?foﬂﬁ@trc@h be reconstituted in order to obtain a solution
dlstearoylphospha i dyl gl ycer ol

ofli sybreniop vd shé aeptxﬂp’rlgil@/ cemplex. dlonjhis sndythp hyrphiiet diosvder may be

| ph
gﬁlﬁt;‘?tf?g fAP @I %nﬁlgtgg ts-lo ogf%it)] Ig%laﬁ ' g]’ume (often 5 mgs peptide/ml which is
ddhbalid ey RSBk Cvbe). han ?r@f&h@@ embodiment the lyophilized powder is
di myri st oyl phosphati dyl serin
rdh}phdttndi tothl Prosphabiftsred ealineeyr ebp}msmloglcal saline solution. The mixture

ho yI ser| bra sphi ngonye , . .
Ingypgg & 'iaf‘?a‘o?lry é‘Pﬁt‘?’?‘e s?aégg%tﬁl S fﬁ%hy"é!dl . most cases, the
SN TR
ﬁmmMoaybmpéraﬁ)ajo@t}qurld dempans @f hienybigpl¢e&si Wathin minutes, a clear
3-chol| esteryl -6' - ycosyl t hi o) hexyl ether
REERAER AR AT agcongﬁgteéﬁl@pcbgqo&l% comRlgxes reswisr i vat i ves.

G N R R R
to epifigie that fheCbogPlaxeein &S prfiRradhiMiOe tRAUBHEE L Ultribution; e.g., the
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pharmaceutically acceptable carrier suitable for

adm nistration and delivery in vivo. As the peptides
woayo4mont7ai n aci di ¢ and/ or basic term ni and/ oPCEiUS2004/012445

chai ns, the peptides can be -56 WD 2004/094471

PCT/ US2004/ 012445 included in the fornulations in

either the formof free acids or bases, or in the form

Bte dishiuiiae et ilbht | GehSltepioaptteomalogephy 620 6F used to this end. For
OB SR ATRtRab 8T FEPE, 4 R o orgi GRS S canbe usea.

Hepuleefes 1sed ebhiying fS0GhES NaCilen SRRIF phdsphste !Bglgfeﬁ'pi@ 7.4. A typical

contain formul ati n% agents, such as suspendi ng,

iRl Volumegs 2Rdp A00dnEpelitsisngf apericxes Thatairfiog Mthgt peptisle/ml. The
i Ry ,on resented in unit dosage form .
i UoRPLAETS B i S0 At OERE Sy weeht and
Siokdsaidinasiees Weess himbhh LEST, a&@?ﬂeﬂr lﬁgtu%&f‘% %ﬁéa)fd {Eatibrate the
ge n powder Y orm

injectable formul ation may be provi [

ogpng.e Eopiprotaing anshlipoiprdteia euipiadel erevebiitdred by sidottdintgor scattering
t.not: |imte 0 erile pyrogen free water,

Qgﬁﬁg?fwﬁ‘@;ﬁggﬁgsé?ﬂ%:oi%, etc., before use. To this

end, [DbpyediTat Htifb okl ’ - ;

co- | 3/[2 phi]I i zed pept de %ﬁﬁpﬁ 139%%‘%311@9%5%@8 %?%%‘gédﬁlm a variety

of thigoi ssmhldmgﬁaepdﬁdgtummatm; nbigvad apd byrekkticrlipidy dnd/or phospholipids.

%jos%gel.fpgrrrs aad econstituted prior to use in vivo.

W55 lipigs ipply %nb‘étd afe PPy gﬂffedt the seall gikyl (fhpiagpespholipids, egg
aspHaajIehdHeat edyBSind i tiq
pgldgr%ni s{]r ation by yiﬁﬁa;& alﬂﬂ g%ﬁ@@?‘g{n,%’ sudg%al}
dimyristd@lphesphatidylchiobine,anus c distearoyiplasphaidylchblige f or 1-myristoyl-2-

exanpl t he. ive ingredient may be formul ated with
SR o sBa B i Ryaropho s satiosasidehefine, depalmitoyl.2-
Ar IO 4 acceptable oil ) 10N hange . .
Sr es%ﬁgwggﬁgglg}?ngl y sol uble es?«%a\r/o 1%%agf;ﬁﬁgﬁg.g?Spggtldyhh()lme’

da)lsqzéphqzsghgtidzlhﬂmhh@ sal It form og theI ngid}@pﬁ@@hﬁtfdylethanolamine,
. 19] Al.ternatively, transdermal delivery ) _
d?%?@#gofpz‘]ﬁﬂflﬂgg’ﬁ?rég as an Plfselatidylchgling or pat phosphatidylserine,
WBiphbt §910MhYo1581Ras e li¥&sidoD9r €d) F eolipi
) errglutg%eouso absof pt f%}%ﬁ%ﬁﬁ&g}é&ﬂﬂggd %hq{l%msy e(iznnld, sphingolipids,
pBetmlnebdylglnycmh ancerdiphsphdirlyigadrdlp f ac Hinﬁﬁrﬁtc@lphospl}&ltidyl glycerol,

t r ansder mal tration of the active ingredient.
dﬂgﬁiqlﬁ%ﬁpg%ph%tﬁg’&ﬁf’cqiﬂy be achi eved by i néistegesyirhopghatidylglycerol,
did& j ' i he, . 1 .
06 B B TR DO 38, WBgyoppppasic o
duswistoylplaispbatidylethanolansioberri ¢ _hear t diia@as@EpRRPhatidylethanolamine,

hyperchal esterol em a. [0220] For oral adm nistration,

dt‘ﬁ@%ﬁlﬁﬁ%ﬁ%ﬁﬂy 10g0 fRsMItb YAkospRgtidylserne, h draip ophnsphatidylserine,
SHA 1a - prepare . 1

b%:agllri]vent i ohglldntrlr’eg?@iﬁt?ﬂsﬁ%@%n%clguﬁﬁ@%@ Sp?%l&%)&yggpe phosphatidic

agdc gghetintaelsugitie agangliodiag c&@Bstﬁieé,ediﬁlurylphothaéidylcholine, (1,3)-D-
i donhe or

rege Lnj.sed mai ze starch, polyvinylpyrro
"%yaﬁg%i-%?@wwwﬁhy|a€én9mhea§lé}xcowﬁ¢,| eBhplestgry]l-6'-(glycosylthio)hexyl
i (T [ | 4l gse or cal ci um
HEEREina A PEINALA| LT Gt goe or ool clum
st eafex1s] tallke Pharbidcb@dal fOnSIIMROOAMS ihRnflon BRLAL fhe peptide
starch or sodiumstarch glycolate); or wetting agents

megdiafors hoRGh 10Utk prptifledipid cmapleabasettbe magtiviee ingredient in a
pﬁ%%@&t&%ﬂ%éc%ﬁ%ﬁle\’\galnlier suitable for administration and delivery in vivo. As the

peptides may contain acidic and/or basic termini and/or side chains, the peptides can be

r . .
%ﬁglgll}%s’phatldylchohne,
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-57 WD 2004/ 094471 PCT/ US2004/ 012445 known in the

art. Liquid preparations for oral adm nistration nay
woabm/bhe1f orm of, for exanple, solutions, SyPapaSEN04/012445

suspensi ons, or they nmay be presented as a dry product

for constitution with water or other suitable vehicle

before use. Such liquid preparations may be prepared
lmludﬁdnndhc ifomailatiesns eihehthehfarmesfefitd acidd yr hesspomahl the form of

itives.such spendi ng agents (e.g., sorbitol
g??ﬁﬁaﬂg@pyafﬁ?ggkﬁ?ﬁ%at|ves or hydrogenated edibl e

fat s)g216¢mul ﬁﬁ{]c‘ldb‘i‘eg g{lllaﬁm{s ﬁclugle e‘%‘ehm n lﬁﬁer?s‘fc?'&' A)slutions or

non- aqueous vehi cl es .g., alnon , 7 estets

eatutsjénsaifcbd adtiveringredient ianghashs \ve 9ély akhieles |T31)e coﬁ@dsmons may also

prese vat e.g., thyl or

CHREIy Onauifﬂ} ?H%nsélﬁ @é@uw@né@gbstéblaéina)andfmedlspersmg agent. The
[ f

f@{rﬁ.@%@% gf?f‘?xg?% g%gé\%e{égﬁﬂn&ﬁ{ 4o %& %orm e.g., in ampules or in

nafitidasp mbﬂlhmerd?ambﬁlraﬁbd)rﬁﬁm adaed pregérvataxém ni st ration may
be suitably formul ated to give control|ed rel ease of

the dd%Ne” obmpativdy. theonieetably fospadation may be prov1ded in powder
f?\grgrcﬂlr%orn%tlu On VJlﬁlle ﬁ? At S\}eh c?en%ncm oélveﬁl%&h 4% gterlle pyrogen

ozen es nula ed’in ¢

freawer, b, Fdeﬁﬂ'r@de solidion 2etc ) Befok® Ut STOfthis end the mediators of RCT
adm nistration, the active iIngredient nay

mayy b ivopbdized, etothet ¢001§{§P1(1¥1Zﬁd pmt@ﬁtllp@fh cem@lﬁasmay be prepared The
E)lﬂé)(f) ﬁ%g%I% lll)lgsf] Ca(f)]tr lheoélg)%{{gven llll’hlgr §22 a%n recons‘ﬁtlﬂe pI‘lOI‘ to use in
vonveni ently delivered in the form of an aerosol spray
presentation from pressurized packs or a nebulizer,
wi t h [§38] useFQif peplengied alslivery wemtafm lngtedgent can be formulated as a
tri clg r.of l uoro

hdinsrBitien. 491 ATRRERGr o bRl B Rup, inradermal, o

isttnaBhiar gasctiohn THUREfE *EEmPle, hecasS WdrdRehtaREiPYEOormulated with
t he dosage unit may be det erm ned by providing a valve

spigabley ﬁphmﬂcwrrmﬂmpb@lblamamals C@@s a$ s embslromm an depsptable oil) or
i nsuf f

f
1(9& e)%g—%hg Fer‘%u}s ng &gégﬁfr%% is%lg{)llg (ge&m éYes e>g o %ﬁganng?y soluble salt

ﬂ&@ﬂgmmeakﬂnﬁm@0$ucnable powder base such as | actose
or starch. [0223] The conpositions may, if desired, be

presd9Rd | n%embkelmrtrm@@mﬁlséfrllVedewStﬁalS\marmfamd as an adhesive
cont ai

unj t dos e for ntaln
RN g By eifihe’ poR o PR AP leBfhyk Bgorption may
beEhRH. OrToPkiastdnd, fiRitheatiH CbhtafceRs %aysq)%ru@ac{‘o fAdiBtate transdermal
pack or dlspenser devi ce may be acconpani ed by

pengitation of thesactiye ingtedients tA amlouiar porfitinaytoe aobisyediey lncorporatmg

GRS R 3RS RSP b 1 MR SOTRL SRR Bl oy

paRBlfoeRR U BatikOANBId B Helrt i ehtOnd & @&Hﬁ@bﬁ%m&@l s
can be achieved by parenteral routes o

admi 19220] at i Bor, onah aﬂmdnstgltlon,nﬂmqx}mnnmu@tal/)cpmposmons may take the
Ol TR, A 0 s it
pﬁ%a%%utgall?da% tacﬁlé @%}?1‘8@%415’% 1%55{;{‘%1@ OIS BIPh&pelatinised maize

58 WD 2004/094471 P
starch, polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g., lactose,

microcrystalline cellulose or calcium hydrogen phosphate); lubricants (e.g., magnesium
stearate, talc or silica); disintegrants (e.g., potato starch or sodium starch glycolate); or

wetting agents (e.g., sodium lauryl sulfate). The tablets may be coated by methods well
-57-



absorption through the gastrointestinal tract can be
acconplished by oral routes of admnistration
woOizoeoedi7ng but not limted to ingestion, buccalTaseo4/012445

sublingual routes) provided appropriate fornulations
(e.g., enteric coatings) are used to avoid or mnimze
degradation of the active ingredient, e.g., in the
kavahireth| arionhipid padatakions @ AdralMAEORBTation aifyclike the form of, for
and/ or smal | intestine. Oral admnistration has the

, SQWTIGRS, SXAIPS Or suspengiams, of fesyenay be drgsanieda@s a dry product for
?@g@&g&gw ﬂtgﬁéﬂ;&ﬁ%raﬁﬂgbl g]c(’;{] Iaset r%t Igsn ovlzl?hqm pre;l)a:ratlons may
bl prophust 1t bcﬁﬁeﬁ&)hab&néahb |viifie ghirghaemaicallp racéEpElalb'I'é 4&ditives such as
degradation in the gastrointestinal tract. In yet
gBeEne agepisr(say.i spebital ywrupo eehvilesei dsrigatifes o ehydlogenated edible fats);

ni stered, transcut anequ

rﬁw\\zglgg%hg %% eb E S ecg%)lq %gcfaglta? SHPN-GquEcys Yo %83/ (e g gIniond oil, oily

&g, eqhylt ﬁ@oﬁdﬂ adr ﬁaﬁld%@ﬁe&dgeﬁbreoyﬂsq BRY pédelvarived (4.8€ methyl or
condltlon age and conpliance of the recipient.

pmazla]-hydiexsé)@nweSdmsserb@cf aqaé)otleaormmmm meayoflsdR@htain buffer salts,
used w var

ept. de- | th

i el ABRT S Efseitip peolse Sapdrublitleo sRpBons for oral
anﬁlﬁiétraﬁém a3l BENBuIEBRE Qﬁﬁﬁlﬁﬁtb&) nt% ofvelclhtriulch Fe‘?ea@e of the active
g/1. Data obtained in ani mal nodel = systens descri bed
¢reniundshow t hat the ApoA-| agom sts of the invention

assocy wi th the conpon and. have a

o of 2Rl haFPr breal RTRGRERGS ghe L0 8 dgke the form of tablets

dNUSzengd BB REP A EBREntidRE rﬁﬁﬁ'ieiat O%8r %otﬁc_gn&: a{?g"lﬁd routes of

adm ni Stered by injection at a dose between 0. g
cbmm@craw idre ative ingrodieit. mambafwmhhltedeastﬂmhltmn t(for retention enemas)
desi rﬁbl e serum I evel s may be nmaintained by

TORPTRISTY YAFS SN or by intermttent infusion
provi @rog abeyt erﬁnﬁ'ﬂfa'ﬁgﬁhBy Hrﬁxaﬂa@i@n”%gg aBive [{1gR8lent can be

Toxicity ‘and therapeutic efficacy of the various
et era ehysdadifveR@in dlzanfonm ofchat aerdmhmiayjpnesrgltaﬁoariﬂan gressurized packs
har utical, procedures in ture or
B G A AP Pop HRtE PR NE & Ddihioradluoromethane,
gRaRrdRlR3heththed Qléhﬁi‘rotteﬂgﬂ%?@éﬂ]éﬁe' Qﬁ))oﬁgﬁ)g}{déeoﬁﬁﬁ& suitable gas. In
(the dose therapeuti cal fective In o of the
#h@ pedeatfiagmgssurided adomel ﬂlatdlosageemwemy Headetermimscby providing a valve to

hera c,effects_is her apeuti.c |ndex nd it
elfferR ﬂ&i%?%g@guntas ChialeR gof GTUBEGS Of S5 651aAp gk Yoo n an inhaler or

BRGTe 24, BepLE gL | SRS Mg o o s

pﬁch@‘ﬁawudlmlsctmﬁebMammventl on can be used in assays
@éég to_nmeasure serum HDL, e, qg., for diagnostic
pur po223] pedhs s"é?mcﬂ‘?éltlﬁﬁ%i Wo?fsdeélrfe@@!’ presestsd; Bt 2 Pagk or dispenser

{)e u% Clgg% chth er s Hltor ‘%m?% ﬁ%ﬁg 5@9%%& ﬁ'{e. #ilve ingredient.

M pewicanay foh exa&gpielcsﬁ@n@amebﬁ otIpRsti@fil, Blhkarsblistdr Iiable The pack
suppopul ation of HDL that are effeetive in RCT. To
M HEPeaHRy eYlﬁ‘:’emééj S iaggompanied iy ipgpwtionuiey administration.

CT/ /0 d
pat | SEber o Eepi el RARSEE KGR iCerppleres of the
invémion e bHQldnﬁﬁﬁ&%tB BY &@%uﬁ%%%&%@ﬁéetﬁatbMns@%selﬁbh%ablhty in the

the i ncor%or ated nedi ators of
his can be achieved by parenteral routes of administration, including

circulation
intravenous (IV), intramuscular (IM), intradermal, subcutaneous (SC) and intraperitoneal

(IP) injections. However, other routes of administration may be used. For example,
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can be acconplished using | abel ed agonist (e.g.,

radi ol abel s, fluorescent |abels, enzyne |abels, dyes,
weRe4)o94401 by i mmunoassays usi ng anti bodi es ( OPCT/US2004/012445

anti body fragments) specific for the agonist. [0223]

Al ternatively, |abeled agonist can be used in imaging

procedures (e.g., CAT scans, MR scans) to visualize

Ah3eIpEioR cihrenshr glesg@ﬂ:r@mteséinalt traptoart e REPmplished by oral routes of

i ' | ation of. H t . fatty streaks, .
aéjtnﬁg%éjgﬁ e?%t%#ﬁ%geis)wo Hg{,) liggite ?{Aﬁ%geén‘%/rh eb‘}fiﬁ% agqh giyblingual routes)
vided iappropriate oheshes ! (cgf f S l¥8#dSor minimi
%fe Nédiagtprc())?saof_ Rever se (gﬁgo’l {;eﬂs{%(l%ecrg Trg%gnasrgg{ste M‘ﬁ&@d o minmize
deeradation of thsaciiye[iogRdientT ez nindihattorsh ofvirRGffients of the. oral mucosa,

iccordance w th. preferre nhodi nents of the present
FEGRI RES R0 | B sSamtstiobnbsdhe afyaneAggiot easy of use and
BEdefra@ihfied 8bipligckn Mitdrh@ ini -
Pher o pmted Sompliince) AMEhANERS MiniatRion MEMSraf Mosue such as
wstay , andubestal amedesy o8 | axlneisistratied Imaynibk antilidedr tovesbid % minimize
r"SUVs') ,conposed of hophati dyl chol i ne (EPC) )
eraflaiar if PEFFEIRPLRAL RS AT SR HEFAEVS, sy Gymatetions of the
inadliohakaly t i j . halati
1e'qui val ent eeﬁggggg{egﬁﬂt ﬁ{g&lc%%ﬁ%él 5@{@@&%}%@%@9}: h)r by inhalation. It
Wills bk atpdediatetnthatnthe preffasmdnyoutd heay aact ivdth ithe condition, age and
i niti atedfﬁ% addition of LCAT (purified from human
FRSIRRYe O (TSP 0A- |, whi ch was used as positive
contr rep % I ' kWi Dy
! Spec[lgfhizscl ac{Tiﬁ \él %1%1% %&ge&%h{rﬁ(?}sdeg%mggw &% 0{ E@i”fle'hpld complex
used i widlt ivany) mithi theofoubm ) adpfinistretiom| @euklaruld RALEUSES to achieve
can p cal cul ated as, the concentrati on of nedi ator

i SRS ORSITARANT OAT -0 EAh {padisdh. Drty oeigtanglia, animal model
S?QHII@ ,%leé?:ﬁ-ib,@(lﬁ) R&ER %h%wctgﬁﬁgg kgtgggly%)ﬂ{sgsdﬁ‘ etflg irg/.'ehtig? ﬁsgociate with the

imting dilution ermne

Higheoimipbrem,cinid\iaty 4 pfaectediral P ind@mrahb 6f S8 GRE days. OThus, in one
i gh actgl eves maximal LCAT activation (i.e.,

%@P@Hﬂ?‘ﬁg © TEHANS 08 R Coff camnln adlsmigiststred by injessioa gt ardepe between 0.5

nﬁ?’k? o 186 nfe/ISPESdeld Hedd nﬁ%‘?ﬂoﬁlter LA A% RS S(’i%é(igagb‘fé Srimevels may be

). Wen plotting percentage conversron
nedinlagetl by ebntituoue irfusiod ohby int@rgitdis infukien RNEEAE BBSUON me/kg/hr

0 eptide used, the "specific activity" can be
t?Eigﬁf‘fgqu@G as the concentration of peptide that

achi ggesg1a PIat; I e rve.. Preparatio

of Sgbst Jat ek%gﬁﬁ%cg&f%ggwﬁfc élllﬁéacgé)g i'C ‘éa§103§81%a}aﬁorf RERCT can be
deteAfired sasing rseanBhids phampoagidald ra@@ures in cell culture or experimental
aBJho g?;\t dyl chol i ne ]éEPCI%ﬁhor .

f?ﬁj Tt qs{armmipg $a Lidsodishdase dgthalel 30%e of ter@pulatign) and the EDsy
| ' f 20:1. . T repare. )

(BB LB BI04 L boffdop BB B en v
a0 QeraSoic BIIe6T iVER00EIHLR A deR 98R YSoan Mbe! exXfledsBEal He ratio LD,

7.6 ng POPC, 10 gmol), 78 ¢ _i)Q.Z nol) 4-14
"Dy bHPeAIgregtide agpmistyyhich skkibitdarge thetapsutiminidjcea pe preferred.
d%ﬁ}?gi%ed in 5 mM xylene and |yophilized. Thereafter 4

‘ assay buffer is added to the dry powder and

soni qedx untied meiiafoRY8NRETTIRSRRA® 18 indEntionIRR Hetsb®th assays in
conditions: Branson 250 sonicator, 10 mmtip, 6x5

VH gt msasupsseaym DK erg., fo@ diagnostic purposes. Because the mediators of RCT
associate with the HDL and LDL component of serum, the agonists can be used as
"markers" for the HDL and LDL population. Moreover, the agonists can be used as

markers for the subpopulation of HDL that are effective in RCT. To this end, the agonist
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mMM Tris, 0.14 MNaCl, 1 mM EDTA, pH 7.4. The soni cated

m xture is centrifuged 6 tines for 5 m nutes each
woOi20m/0a44714, 000 rpm (16, 000xg) to renove titanPamiUuS2004/012445

particles. The resulting clear solution is used for

the enzyne assay. Purification of LCAT [0231] For the

LCAT purification, dextran sulfate/ Mg2+ treatnent of

¢arberadded tosoremixed withch patientrteaim shinplepafidreiapgebpriaiedntubation time,

h phed
%‘ﬁ % % g Whl hasjg%fq%lquu téglg%lg @gﬂéggqtaécﬁl%gc%ators of RCT. This

t
sty 600 g1 0L TS A i, o
lpbels myes, stea)l debly inmbfoastayd exing antilsadidsabeant{Hvdé BRAGMENE) specific for

sol uti.on. Stir 20 mnutes. Centrifuge for 30 m nutes
‘g?a%?%ﬁ rpm (16,000xg) at 4C. Use supernatant (LPDS)

prenf5€a, CYEFSH PRalngRbo et poimsipgroseirs e

(ﬁﬁ‘ﬂ?a‘cané MR chcams) o tviauabizaahe citedtotPkydtéif, or to monitor RCT, or to
phenyl sephar ose chromato Sol i d phase:

ViFhalge aeqymaion afdgoL pi raﬁpe&h gfheresclerotje lagions, etc. (where the HDL

PR i ¥h0 OF ) o Sampl o) wash: 200

m / hr  (bpkdags Fet Ahdlois oBWetiatdis of Révekdd Cieflesterol Transport

wat er)buffer: 10 M Tris,. 140 nM Nad, 1 mM EDTA pH
LQQ_IA)@_@LM T tig um azi de. [0234] Equi | i brate the

colu Tri

and Q}}Z?@ %dléﬁo%’%%/ﬁgh ‘(yé ﬂef%ﬂ%?(tﬁagoq}pents of the

prédeat blblrfalfltﬁfn @bﬂlthel evahiRteal P poehied oﬁhcaﬂ&@icw Wﬁlo%@gﬁ Ditro assays,
IS approximately at the baseline, then start

fer gxarBplendy rtheir ebility é@l actigate LCARdn fuitzet |Iantéle LCAT assay, substrate

T e R NN e

dehil aBhigyl byl atiifeciM@BY 28 erdARhbdliSd cholesterol are
di al yzeggﬁoverzllgﬁ)t%%t gc agai ngt 20 MM Tri s-HC1,

Eeincibategl witho %lmaipmt azzasa@ eiiitee of qwbtidolonripals] (ediatddfrom human

nﬁggr@# g ncf'i fod | o %ﬁ“&%’f galdgﬁi%o) (ggﬁ:gq &)élgg‘_cd %Jr']om human plasma).

Wtfveg@bmllewhﬁjhowaﬁuseﬂ%’s oty eCOUnON. re t@ @Oo%ezictib%’on activity.
hei ght: ca. 13 cm col um -61 WO 26047 0944

"Sesfisaodvtd (264 8nits of Wﬁ}’a{bﬁﬁ&xactﬂ'atlm)/unﬁﬂ mﬁmnaszs) e the molecular

- 50 m./h. l um i n
ool st GreBiiion sy Mo b g maimum LCAT
aotifdtionl IFaRak Eﬁ' a k& BRtentrafbhd (Smﬁe pe;}@ﬂﬁ:h(e\@ St limiting dilution)
Tris-buffer. epooledfractlons (170 M) wer ed

opp be @yaned tmd@mmg theplapeciBoactivityt torghe gmtphytl[e&%ﬁ%ntraﬁon which
E}e A g}gl b UECRQ’O act1vzﬁ1o§1e?ucedpe\rlclze%taéren %c%‘vegsmn O(Zf cﬁolesterol to

cholesterol ester) at a specific timepoint in the assay (e.g., 1 hr.). When plotting percentage

conversion of cholesterol at, e.g., 1 hr., against the concentration of peptide used, the
"specific activity" can be identified as the concentration of peptide that achieves a plateau
on the plotted curve.

Preparation of Substrate Vesicles

[0230] The vesicles used in the LCAT assay are SUVs composed of egg
phosphatidylcholine (EPC) or 1-palmitoyl-2-oleyl-phosphatidylcholine (POPC) and

cholesterol with a molar ratio of 20:1. To prepare a vesicle stock solution sufficient for 40
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di al yzed agai nst ConA starting buffer (1 mM Tris HC

pH7.4; 1 mMwMd 2, 1 nM MnCl2, 1 mM CaCl2, 0.01%
weadi4m¥4zri de) overnight at 4C. Solid phase: CealUS2004/012445

sepharose (Pharmaci a) colum: XK26/20, gel. bed

height: 14 cm (75 m). Flow rates: loading 40 m/h

washing (with starting buffer): 90 mi/h elution: 50

asbayk, 7.0 neVEREt(hy ¥ 6anPORE) d9idheol), MSlng (M Tiios) 44 HC%hélesterol, 116
Th% ir ot ei fra(ébi ona_ of the mannosi de el utions were
heoPholssteet @131!@1“ yere digspivedya mi gengard bieghibiger. pyhereafter 4 ml of
L]t al T | o
bt S0 0) oSl o RSN, Bl Fncspher a4
Shmii datidp @daditidh: i BriahgonAB0ossRic@GTAPH yorh A3 6} 5 MiniiteAPAAaY buffer: 10

affinity chronato rag(l{w was perfornmed on Affigel-Hz _
ik EFipa-1¢ Bl dNafely 1 m Th RHE Anilhe Appisated gpigtig e centrifuged 6

/ -ent |.umm; 120, V =16 . .

8 SUkE SOUP AT Y4 BB T I oty . The
refidtingelBak sphdlon\Wassedi fat the eflzyin®s asdayhour s agai nst PBS
bef ore | oading onto the colum. Flow rates: | oading:
l’%ﬂ%ﬂ:@@@&é‘&m ng (PBS) 40 m/hour. The pool ed
pr ot &j racti — are .used f I, assays.
The duftin T FoP B LA eyl g oG Wty Pt of human
fladrha 4s hed Qoeobihidn Hpodtehr ldefid@Rt Rboim ?(EFDSWMN &l ¥equentially
after this procedure reequilibrated with PBS.
W#ﬁ@@kﬁ%’gpﬂc@l@ﬂsﬁmmd iAdfigelbluef CROTarfa0@BBY sEplerose and anti-
%@AA-?‘Q%P %ﬁferit(r)rent | protocols can be used to

monStrare that S¢Re nedi ators of RCT are stable in
Erbgargidncafi [atp©n and associate with the HDL conponent
of pl asna. S\épt hesi s and/ or Radi ol abeling of Peptide

Agonil9232][ 0239] prep®e- LRSI 2 hibiplesnsa fr eddedetd HY nmlhdextran sulfate

alally ochl pride prqcedure to . a specific activit
P05 B00° St ot B67EMRana PR go 39 Siples ¥ 3000 rpm
(€5.000x 349 4803 585 SdfedlatarBi(INeE S)0foR REHIE GhdHakiof TcL00 AW,

density |ipoproteins by cultured human fi broblasts
RpsnysepiprasaiCheomatogfaphn| specific activities of

h hisg
3 aitlefibhe e fighEls DRshie) Al choyiiis Dg9oqised for the

B 19phhioks IchrdBSRograBRy. VR 20 Q84 ilchylseph fast flow, hi bst.
O ok (s g%?e%i ol tabl e byﬂi QUSRS et fiow, high subs

gragso Phamwiciasobimm X2 6/#0, 19b¢dvb¢iglat: B3 tom, A Fovap 48 hilflow rates: 200

'i S@#ﬁ}?ﬁ%@&%‘.{%[@{,%@%ﬁ@%ﬁagb LA idiilled water)butfer: 10 mM
Teed i 90 20U ReICLONmM B BHIAES).018% Sodidh Aifdi nated wi th

Nai25l (1CN),” using | odo-Bedds Pl erce em cal s) and
fol | dO23Y t h&qnéibudtadchaicauins iprivisdodier, adl 20 g@€aliftoc500 ml LPDS

agtivit f 800- 0Q c ng. After dialysis, the .

a5t oty 4B ool o ath IR s b kg off | uitie it i absorption at
2 RSOk ORAR L QLB BB s
vaterc - Rihe fasctione duntaéning madtemnaseop@ded (pdol [dikel 4180] %]) and used for

L fi tivity 9.25
ARk it aphy.

Affigelblue Chromatograph
[0235] The phenylsepharose pool is dialyzed overnight at 4°C against 20 mM

Tris-HC1, pH7.4, 0.01% sodium azide. The pool volume is reduced by ultrafiltration
(Amicon YM30) to 50-60 ml and loaded on an Affigelblue column. Solid phase:

Affigelblue, Biorad, 153-7301 column, XK26/20, gel bed height: ca. 13 cm; column
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GBg/ Mol , can be used for the synthesis of | abeled

agoni sts containing X. The synthesis may be carried
woubto4aeeondi ng to Lapatsanis, Synthesis, 1983, P6TAS1003/012445
Briefly, 250 M (29.6 ng) of unlabeled L-Xis

di ssolved in 225 pl of a 9% Nat CO3 sol ution and added

to a solution (9% Na2CO3) of 9.25 MBg (250 M

viohané: sipptozd7Q mk,. Finveratésqloadings 1 Todhesiofthmlto Wyuilijbrate column in

h 600, M (
ﬁ]l??%éwefﬁnp Phgvt SRPO%@%) ROkt Goleany oHAT dn Paraliel tocggllect fractions.
W@slp vorh M SMErand Sll‘lfék?)aoﬁﬁ QMR A TIPEH bty te?]'&%r uled for ConA

hr. Thereafter, the mxture is extracted w
dir@hiiygreplner (2x5ml) and chloroform (1 x5m ), the

emaini ng agueous phase is acidified with 30% HCO and
%&&%ﬁ%&?ﬁ%hl orof orm (5x8 nl). The organic phase
ovey, f
reducegfﬂnder %?@rﬁ gen P%gw&?{&g %dwé 1%&?{?{2/{3‘6&2 B§4O ml and

dislyradedgathsbyorA SaftiBdEhdter VeIV Heis H@ pH’D4,11 itﬂ\XlMgClz, 1 mM MnCly,
stationary phase _HPTLC silicagel Y)
Wity Q%C{zep&é% spdivg gzide) amr@kghtem éa@ p§f-)llé Whﬁﬁ% e(a@nA sepharose

'gg%]}%aél ?ra?lﬁﬂﬁlt W ZOGEE e'&gﬁl%g%lﬁggt dn? ?7%1&?) q?&%%e??ﬂadmg 40 mi/h

v n@tﬁrﬁhglbhﬂfﬁ) ogmhﬁrh Rlutign 151(Cnmpo e Methyl-dlPeghannoside in 1
d| rect rithor peptide synthesis. A peptide resin
raiyhias mthg4arkba @rﬁemdgacgomszof themapeosidaelnbenissaere collected (110 ml),

Y RO s RGO FRBS BR3P Bl ot Gapa poot was

diyid&d D nfl @B aAa titaeh ar%ﬁ»r@cpatph@m IS perfor rred as
DI evi ousl descrlbed except that HATU

0STa}) )1-, 1, 3 3-

tetr yIuronl a rophosphat e prefera
U L ettt oatcs B gPeq prrecicd bn AffigelHa
HieARE(BR6 2186 which ihe éhﬁEA%&@-I QY§ hBROB&Nl doupled covalently. Column:
Phar macoki netics in Mce 242] I n each experinent,

3620580~ ¢okyl. (Ghs colupp mg/engljlbtamd withePBUQh! 4. 2w ml of the

CRA Reb P rORBRRRS Sy Bob et Bhis ke &fling pptpdhe cotumn. Flow
ARESBadiieN Pinl/hb@ WidRay, fog}:gsz q0 Thaiwes.- iiaé eIkl phReinftR€ons (V=14

diet (resulting in 004/ 094471
IR RESXQ0! DM&Saﬁetheemlumn s egenkeratediwitng 11NDL Citrate buffer (pH

FRPlerIup T 2L BR0RBTTCinBefrbRmR, fig Priceifs Epidoorated with

Beability in Human Serum [ 0243] 100 g of I abel ed
peptlde rray be mxed vvlth 2 m of fresh hunman plasnma
/] aqRinetinglotibe Mddiatosdf&GTher | mmedi ately (control

| d f bat t 37C
23% 38l .tf%t ofaﬁ%ﬁygf?%@am%ﬁ?téﬁm%ﬁéc%@y% ¢ et o demenstrate that

the E’rﬁé&?at(‘ﬁ‘stotf’ R al%oéﬂ?clle ﬁP{Hé'Earcﬁlfatl&*l Ind ?és\%la? W1th the HDL component
chl orof orm nmet hanol. The sanples are | oaded onto a

ofplense- phase C18 HPLC col urm and eluted with a
[ d ] over 33 I;] n) of acetonitrile

ot
by ab@ggﬁanc ezs f—f:gtpeledqtﬂi v?d%q)réﬁagécp@f& Y4dide monochloride procedure to
a specific activity of 500-900 cpm/ng (Goldstein and Brown 1974 J. Biol. Chem. 249:5153-

5162). Binding and degradation of low density lipoproteins by cultured human fibroblasts
were determined at final specific activities of 500-900 cpm/ng as described (Goldstein and

Brown 1974 J. Biol. Chem. 249:5153-5162). In every case, >99% radioactivity was
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Formati on of Pre-B Like Particles [0244] Human HDL may

be isolated by KBr density ultra centrifugation at
wdeonsiooys7d = 1.21 g/m to obtain top fraction Pairiuseesd/o12445

by Superose 6 gel filtration chromatography to

separate HDL fromother |ipoproteins. Isolated HDL is
adjusted to a final concentration of 1.0 ng/m wth
mbyipitabloby deub&Rin dfehOHEEHoR s A€ A% €Wt/ vol) trichloroacetic acid
det erm ned by Bradford protein assay. An aliquot of

@6 iTher Expyesifiupr e aitechied dbaNeT:‘iennHm_s pf epclr aeptisle to enable its

t th 100 | d i.d
T bl oS ST, iy Oy oo
(RiRcaBn%aR) ddiiCloUei the ﬁ{aﬁﬁfﬁcﬁ@é}ts%rﬁto@& 3 s&mﬁc activity of 800-
physi ol ogi cal saline and four dilutions of |

]fﬂ)@ﬁtqpﬁéng Féfteediakypis cthe prgcifitab B Igdﬂoactp&tpt(ﬂ@% "HDB,) Dfaﬁlle(peptldes was

ii) 0.30 gg/gl peptide:HDL ratio = 1:10;
a_([Wf‘YS)];gCY%O gg/l peptide:HDL ratio = 1:5; and (ivV)

1. 00 [@bdoj pep%ﬂ@ﬁlaﬁ% r ?th&ab‘elé'd ep tE@E |c‘8¥ﬂdnge ts?r?fhés‘{%d by coupling
hour [ ncubatl on, [1qu o the sanple
Vet ahrebed-Fd0G-Pk) as $h€| Natdlamin@lnamma acﬁhpé,F[dﬂa}é1 }ges!pemﬁc activity 9.25

I
é\lﬁgf : aﬁt)lls gg}]ﬁg E%Jf‘gnszr Elggl % aclpg eé?a%%%]gttsltcgggl?n%g X. The synthesis
th@fbO@&H M duX ab S t
H%drmn Li peopr%tae?ﬁgﬁ 0348 Qﬁrﬁg ’al 6%?%9@%?%@ Egg\: i%‘%eﬂy, 250 uM
(ﬂ%@l rag)orfsimbibieled AuiXen dissglopd it 225nuifofac% dlas COzanlubien and added to a

BB o 8L BB (R GEBe g sl cooled down
thO"tdn enidkd f\xﬁﬁledﬁoe;gw@% Blo§ '9”ﬂ&4r?19§1§1§taHfl:ghgtuc&gmﬁﬂgarbonate (Fmoc-

are isolat KBr— densi

®$u)r1adb7ﬂ mil DB tidshaktn di rooin @inpgtatdre dodt ptir Théreaftebythe mixture is
FPLC .on S rose_6B col si ze excl usi on col.um
EERPGATBGPIEIRPthe (@Al gad sior a4 T SpHIguiRe FeaRinige aqueous phase
19 a&dfﬁe{dmvﬁh %@‘% Bl %%@D%\ﬂg% f\%ﬂ% ﬁkéﬁgwl({g%ﬁlf P8 )rganic phase is
C}I@ﬂt 0@9 Nas SOl;q': lﬁ)tateelcbf\ﬁllah& thdDlolutnBlis aﬂﬂlcbﬂ_ bhdetniBogenblow to 5 ml.
,ﬁg 2004/ 094471 PCT/ US21904( 012445 e tide: phosphol i pi d

PEIS WS StEpaied by af o) (CFirls 2VipOT Fige, 5107 v, stationary phase

RO, PRGNy LTS SRR i

Aoegdyded Bathobk GBnhaltty, mfacﬁdn pigldyinpayebechppheeximatelyt 9096 (dssdetermined by
b#éught up to 2.2 m using 0.9% of NaC . [0246] After
ubating for 2 hr at 37C an aliquot (0.1 mM) is

r ermv[gg“{)or THe! ﬁ[o%i% f?)fn éd?l?al{uﬂgahc Ip@]gt'l&%aﬁt IsVdshy directly for

li QUI SCIn on coun

pbptmds ispothdgpendi peptide ﬂe@hedzdriﬁagmmgomme) acuﬂshe Ienght We synthesized
of the remmining jncubation mxture is lJtustedto o
aptopatically agflesstipgst aboxpand eeddanihlesyntbesit. r Thargamenge of the peptlde is

50580 LRI e, EIRYTF gl BT s

e'iqut resul tthatg supempargnt is f(oa@tiab&izediayl- I—?UDNI ng  1,3,;3-
aliquots. fromthe top of each sanple for

t@féétrmth}zsklr@mmh@qaﬂa@rgph@@hat@) ospiefergily aisechirstead tof &FBT@ A second

i n racti,ons contain the
Bigind Rl RS fnol 32X iR Rergielt Bl HAGAT T 05 &)
RRfhaskerdict i Mice
[0242] In each experiment, 300 — 500 pg/kg (0.3 — 0.5 mg/kg) [or more such as

2.5 mg/k] radiolabeled peptide may be injected intraperitoneally into mice which were fed

normal mouse chow or the atherogenic Thomas-Harcroft modified diet (resulting in
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proteins/peptides in solution. Selective Binding to

HDL Lipids [0247] Human plasma (2 m) is incubated
woi2003/08947140, 60,' 80, and 100 g of | abel ed pepCirams2004/012445

peptide for 2 hr at 37C. The |lipoproteins are

separated by adjusting the density to 1.21 g/m and

centrifugation in TLA 100.3 rotor at 100,000 rpm

fe86elyodevagyd VDL a6l ML aholdst&ol)THBlobd padPles lard takeB@Dnlultiple time

ns |staknfor t.he anaIyS|s 50 gl from each
lgg?évqtlsﬁ PERent 9 @Slﬂ%?té\ﬁt}‘fl@ﬁ’ 38 oactivity and 200 gl

gtﬁmmﬁﬁ%m@m%n is analyzed by FPLC (Superose

Uper ose combi nation columm). Use of the

I\/bdl e{ﬂMS] of 1Bever sf 145%5&1@?,;@&@@@:& BOTRAEA vhifh ANnlRY fresh human
ef

Systenms [0248] The i cacy of the nediators o
f’of at13{eC) Auenel %ﬁaté(éﬁltb@ n@@@%@t@b'r @patoli saoddbirt after 8 days of
P
B Bh0E R 2110 @B B CR O PRIBR o B A PR B piics with an

quaslt valles ofns I(ﬁ’fv) oiloffforaiRemanbl. PTEE 64Mpled aR@aded onto a reverse-
peptl de are prepared followng the cholate dialysis

héds HHC snbawnend siheed avith e slinear gradientc@5e183b mver 33 min) of

| ssgﬂ[lv e@ol ng‘olléﬁ ? elf/t %Vggﬂng Fmt]g)lrnox%eﬁk?ﬁ-rheiﬁﬁgf egﬂbyoﬁbsorbance (220

rﬁnparﬂué@ibactﬂ{m@ lipid filmis redissolved in buffer
cont al ni n choI ate 43C) and the peptide solution is

ikeRagistas| i pi d/peptlde wei ght ratio. The
zed at

m xt 7 ubat over d djal

43C E@Z“‘H Ml ﬁg) EPXt 41 b}ﬁ b gnaly e 3 $epirifugation at
dehiiby dheee, 2Qh ghgeto dbtayfibe rﬁrefchéﬁ %ll&%@nﬁe}sbu?&ose 6 gel filtration
tenperature point. The conplexes maybe fil

chrapatpgraply {Oseparaty HJy fnom @tbcn bporaeiginst dselged HDBGs adjusted to a

04/ 09 P 445 oI ation and
fl’}r]arcé)gfenqﬁa?g?l f)#qg))f mfg;ggp {3 éﬂ%@ﬁ]hé #i i;]as‘ggr ¢4 drelgin content
defot®@]ed THEBRAFIH Hr&SinMBYayPeA S ﬁﬁ’@i[cﬁ‘to?@o@ M18s 88hoved from the isolated
filtration colum (Superose 6 The position o

HIRE ppevakatiosrang iindubated mathpl@otil dab@k:du rephide (.24 10e;mg/p;) for two hours at

6ot Mofbie ASmee B Gt B cttnesd dng &Pyt BRt gogsining 100 ui
Iﬁ@ﬁob@lcﬁ?%ﬁ[ﬂg Mfou?hﬁ‘luﬁ&%cspta‘b@feﬂ%tpﬁﬁe p%tr'é%{gm.gﬂa' t(lgeo 20 pg/ul

lex is determ ned by neasuring the pheny
P@Eh sHDL( mtioHPL B)L 5§ i) @\&Ongg/al peptide: HDLd rdtipd =0l 18j €iii) 0.60 pg/pl

SRR 15, FEERL 3 A D 25 21 i e v

Hdas ercabatRH0 aivol ;hlpélﬂfqule th@%aﬁlglmst@t’él Gaufe 19:05%/1*& loaded onto a

bodywei ght, expressed as peptid In a single
SUI?FI@QG b sl ﬁbratlenmebuimm@r 1ipofrStaih sepbieicanindednalyaisend 100 pl is used
t he mani pul ati ons. Bl ood

ht bef.o
t%&ﬁ‘%ﬁ“‘%‘él%(‘%%\e’iag’é’f‘% E’AO‘E%?A) are taken before and 5,
Als3ocidfbn @ﬁ\/le@lﬂ%rﬁmthlﬁﬁﬁaﬂ BhReeiRd ter injection. The
emat ocrit efermned for each sanple.
Sanpl[824dr e Eha qsmtmdoamﬁ pspiddeethediator? Mathbkimasire lipoprotein fractions
| ysis. . I s, of the bbit Sera

grrl]%eydseke%nufé%aby 1Sncubat1fng labelel::\()la peptide with each lipoprotein class (HDL, LDL
and VLDL) and a mixture of the different lipoprotein classes. HDL, LDL and VLDL are
isolated by KBr density gradient ultracentrifugation at d = 1.21 g/ml and purified by FPLC

on a Superose 6B column size exclusion column (chromatography is carried out with a flow
rate of 0.7 ml/min and a running buffer of 1 mM Tris (pH 8), 115 mM NaCl, 2 mM EDTA

and 0.0% NaNs). Labeled peptide is incubated with HDL, LDL and VLDL at a
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[0252] The total plasma chol esterol, plasma

triglycerides and plasma phospholipids are determ ned
wenayvetd7cal |y using conmercial ly avail abl e asgayas2(oani2445

exanpl e, according to the manufacturer's protocols

(Boehringer Mannheim Mannheim  Germany and

Bi oneri eux, 69280, Marcy-L'etoile, France). [0253] The

p@p‘ﬂximlﬂldsplmimd)taﬂmobl of (ohass raitfo) tfbe2 fir aic37°00s THH Riqhieed amount of
after .t separation of the plasma into its

linopeokiin Wlpmey éﬁteiddﬁ’sarﬁfﬁ‘}mﬂ@e @r)ﬁ@léé@oewggs milxﬁbvwﬂih 0.2 ml of
RS UEOR L b Siof R TR L 3SR wine 9% o

Ndwll esterol can be neasured by conventlonal enzymati c
analysis in the fractions corresgondlng to the VLDL,

| LDL,10349] andftepinqubpiing el hr dbAdIE.i as aligygst Kﬂﬁgml) is removed for
(F%(e% %13811 %%5tﬁ13 12 {05$ I’S(E}g%tllvgt%e/r(glgg O%OAV\HS otﬁglpl dF 1011 coXntlng or gamma

mimcCS
cobhtinpedtipahdiflg 6A MRELE 'isQ)Itopte§ Qﬁ‘@ 8&stty botHeh8mbinti® incd¥ion mixture is

long termgoal was to nodify the conpounds so they

admtedﬁ@ ér2écgz’ml/\md1 kB ab@éte sefples p@prlﬁmd rat 1@0h00Q vy €400,000 g) for

ZiETsS Bbole 11 anfh oD T8, 0¥k ARl epletng, Wrecentifuge. The

_résﬂﬂ’tln%shﬁfeﬁ{atélﬁ apgRRfibated Bk kR0l g G.9MhEAlqidte HIMEMStop of each
(resins, statins, fibrates t hat regul ate

semplecfor atahl erSaﬁrscpms, and Qe m;bhé eath fractionésysetifer counting. The top

FRERSTH FERBUC T, TRt DR Eho B! FRBES ) Sormespond 10
PrEURkHeitbs in §uNE) 2004/ 094471 PCT/ US2004/ 012445

cat abol'i sm of the cholesterol-rich | ow density
onal for this approach is the

Selqotipe Binsingsto HRE Lipids
| on ed i.nverse rel ati Qnshj p. n e o

e AR dﬁ?f&mﬁw oF a1 poduted PisB S0n it 6. ¥ aRd 100 g of
lh&@é@f}éfp@iﬂe e ﬂ)rpi &55@3’} ADOPEOTifH IS tHRT B s%rﬁ%@ @y adjusting the
from esh T ast pl asma that was obtain

dehsitynteplhzk g/@mlsalﬂir@mrrfuth i didy $00.8 Dbtor (ﬂdlﬂ) @D2cpin (369,000 g) for

32411?0% étxwa(z %[rshggg]i gﬂ%lﬁ? Os%l;',-f ﬁé@%&}% taken for the analysis. 50 pl from

e‘ell:ﬁ B@E BN hbt040R (b ARk el %In&diﬁﬁétnﬁ%r arfSIT L1VE &I et ﬁ:%ﬁon is analyzed
was di al yzed agai nst cont ai ni ng .

t (L C C ) ‘_ ‘.G__ 0 ;_= ABLSHOTT- I AAL G
at fi spe | t RS u 9
ol g?‘ieff]n aggé %frﬁgm %721%J n%ll Igﬁ&@r QP tﬁ@%@&mn can be

d&h@ngmﬁﬁiﬁmﬁﬁbﬂsdﬁdﬂﬁﬂﬂgﬂdﬂdmﬂﬁgﬁﬁﬂﬂbkon of low density
d, ibroblasts were

& Y ¢t i es of about
500m%9%§193p E% g%%@?&a? hﬁ‘mg{/ég rcgﬁsgégfsﬁ %%}ég&hoﬁbﬁl (DPPC) and peptide

araprepacdd following@sheichelatel diabkis Mythod.cuDhd iphosphblipideis dissolved in
| i poproteins at 4C with 10% (wt/vol) trichloroacetic

chigrefornpang! driggh gndgya th@gmoqfén%&enatﬂlﬁ@ﬁﬁ@dqlé dpgsqlypimriter (saline)
a?fa cgﬂ%ﬁ RES bfj? dt% ! dbh?e léé}ﬁ f{l Ké{? gs,gy\%'ﬂl %&ffgpgontammg cholate

e T i nat
(HMQ dBdatls peftidy stutidielsl 4k bt arsdl f)ﬂd)sipﬁwh}ﬂﬁ/p%ﬁ@de weight ratio. The

manuf acturer's protocol, to
mixture is incubated overnight at 43° C and dialyzed at 43°C (24 hr), room temperature (24
hr) and 4°C (24 hr), with three changes of buffer (large volumes) at temperature point. The

complexes may be filter sterilized (0.22 pm) for injection and storage at 4°C.
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a specific activity of 800-1000 cpm ng. After

dialysis, the precipitable radioactivity (10% TCA) of
woheo4pept7i des was al ways >97% [0257] Pl asma sPabiusdaoy/012445

and | i poproteins distribution of peptides - The

LDLR-/- mce used for these studies were nmales, 2

rmnt hs oI d, and wer e Chovv-fed BI ood vvas dravvn from

fﬁgJ Sll(bgg to "I[%l @EE Sme nEH&a‘; 3{1232?? i};f%tltgr? 6:88"%9 (Superose 6
HRYl Ol“liédpdkﬂ&ﬁopﬁ{ét balk ¥ARaipddedet %lgSSmWideﬂﬁﬁ&i ﬁ§ MReasuring the

After incubation at” 37C, aliquots vver e renoved
l&i@b]j?’l@dlp@ii Cwmemeémmpntach draciiét. h Fidf/oiCelutito Vstumky thél 8tokes radius

ass‘?Clda | og)re J@goA- ?Iﬁ aglplgg%ép\ém@}(ga gﬁé) rcgrtn% ex is determined by
lﬁ@éihﬁhgqieriﬁteﬁﬂmaﬂ%@tcb&@m;@gm@g *%@1‘1 g%fméhr%ﬁl Bldrolyds.

of npuse i ncubat i on,

Infeetion it the & abbis separat ed on 1% agar ose gel (Paragon

t o manuf acturer'

.S@ r@?ﬁgﬁéﬁﬁﬁ aJePNa Pfgé)adc %ﬁ%&%ﬁg@ GurrAtk®)ae migcted éntravenously
SRR AR B g L g Bl xprscd

7 piapﬂde)l bub istrglobolue hjedisen nofl 2xdgding 10t enlodinhatadéinals are slightly
g was i njected i ntravenousl y into the tail vein

clerq theerppipglations. c Blapdremmhest (spieréed am &Y hdk pee, taken before
St b
forneavhl sampht Sakdplesl aed aligueitdd dnd|seored!t -00TC befory adil B,

wer e bI by retroorbital bleeding into heparinized
bikBeiaat or LDL conpl exes -

Pept i g hi PORE,EL Gyt COMBEX ERoELSL T AT, tgaxgg Sfifg, and plasma

|ncub excess mounts o radl

ﬁ}ﬁEﬁhdli@d‘dOarel)iet%ﬂﬁmé’d hangy@bticHE ushhd Rohunbereialy aﬁvfiﬁaﬁl@Lassays for
dlluted into PBS at a nolar ratio 25:1. The conpl exes

Rerple, aerading ol thegnanifaeturens pratogals KBﬁ%}V@gﬁlf ddannheim, Mannheim,

nﬁ@l butyl at ed

(ﬁyd'r og;“;‘n@g@lﬁ%{eﬂg gl ; eu '{y]g%uﬁ [ n ‘di al yzi ng,

sol utfioes3]r adiThacplasthd M1pb@§oté1ﬁ3§roﬁldéaﬁf 400-BRHoRPbMined after the
for at least 2 hrs. Fornmed conpl exes were used

eh#faHPmPE P, plpsymsfo fF Hopprotdie Aretinse radtbe ﬁ@tglmemed by spinning in a

Q npl exes 25
S RS0 56GTE 1B, i gL Shpgh2 8, e vt o
phiokphotipitvehd ofiolestitl bdd DOmehsurdd lb?fcoﬁvéhtwhﬂleeﬂﬂyﬁiaﬁé @nalysis in the
was di al yzed agai nst PBS contai ning 20 nM B

fiaetipng errespeskingio theBLOD., NcPL1LRbsnd HIpL hp@prpteaxdmrt@s
injected intravenously into the tail vein of
nonfasted mnmi ce under net Wakiegdixesiplessi a. M ce were

bl ed rtain time points after the injectio
by r e@?é‘@r bi L g?léé%mhgoalnw fReidsit 3 compow aimionar ApoA-l that

St W B SRS A0 (459t v

mbkhf)pt}Ki&nmpmmdslmathw edh, infenect Mithea subker dipopidteiad arﬂtharget them to
tg% after inj ect| on, and_bl opd and nonspecifi call
u

liverr apd aBRlftyi the e eof é‘r]?ﬁlﬁé@f%?“beﬂlmmoéﬂmw tebolism (reverse
&8ledterdl V\ﬂ}%&ﬂﬂ&ﬁﬁﬁ@%ﬁcﬁr% ?tllegt?nén?s (%es\llrgm %{1{15 ei"‘lbrattes) that regulate

I'ncl si on Rt erior Ve
cholesterol transport to peripheral tissues, the approach adopted herein involves

amplification of RCT rate by increasing of the HDL cholesterol (HDL-C) levels and
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clear the perfusate. Wthin 15 mn, the |iver,

ki dneys, spleen, and heart were renoved, cleaned,
wori@vedi7iand counted for 1251 radioactivity. BOTiUS2004/012445

organs were counted with exception of |iver, which

was counted in pieces. Radioactivity detected per

or ag or per 1 g of wet tissue was expressed as a
iﬁ’@%@ SR aftthe plolesigrei-rieh lost densityjlipoproteins dTlommtionaltfpr this approach

; i.pLtable. [026 Ef f ect i hgl
1%0 ulgi’l‘?%j:ké%ﬁi\eo g& gr#vgfpsgge?ﬁtgcg?{l@ﬁ)e%\%rmgﬁf &2%]; %é(ﬂ?dﬁgiovascular risk.
prof i[0e55]- Taipmpoidriselhliisst impe desﬁﬁqmacgéi?i g%re isolated from

chol esterol levels and its distribution
shf fsting Dlasppihset svas obtais by, plaseapherasad froimdonadledonors.  LDL

i
r i,d 100 Rg,i,n,100, R of PBS re injected._ .
ﬁfdﬁ? DI %f}nlﬁ nt'd’ AP, yndgEsiics Stﬁlaf‘?f &%@X%ﬁ@./@yﬂmm by
Saetyhhtibl DRrabR A fugdhé:r RsinP &S W%ﬂﬁ%ﬁﬁﬁgstﬁ{énn' gchwgsahia%yzed against
chol ate-contai ning diet four days prior to experinen
Orb> mdé MNaCd contemingH®3 efNM ENT A hndptobuoe] pHYY, diltei-sielinal, and stored
ngg(ipeci fic factors (stress of handling, -68 WO
aé 047 094471 PCT/ US2004/ 012445 anesthetic, bl ood
dr awigggeion RLaswyitdRaprote;. il 185 i o
grou [00]‘ ]rri ceavvag%’ l}%drﬂ%gct ed %\nﬂfat%iégfnlIyﬁIPB%? Ssliﬁspfbéag%den?y the iodine
gereporide pracedunnet Englaspedific aetihitief daboarih0s0Va@ni/Ag 6Goldstein and
]E%i nesbf%‘ft?r i nj %2“ oni .agﬁd bl ood was drawn by ) _
18P oot B 'aﬁmgu el Ut i ct Bading anslvdegrpdasign of low density
15RBEéihsgatd t ' - Rlasma .
e 08 ALt ARl Iyt P AR mt o PR ctiviies of
abiete)Q0-80@ cpmbyige (Gedstein @l Bfowd 1914 gnBeiIr CRek ogaBpins-5162). In
on a Supegr g/se HR 10/ 30 col umm, FPLC) to nonitor .
VS WSt bl 70 IFPHOHSIS RS RIPPiabig by drcubadon gh theskpapsdteins at 4°C
it j i Qf -
S e g A R g b PofiStabh Fap tachpd fg N Terminus
offeach peptide ke asbit pepiidetinaionplAsiRplidRopEe tRlidiodinated with Na 2T
rel ativel ong-term ef fect of

file - To_ determne re |
@é‘%a Pﬁn&l@d%Ba%FE (Prescedelhqmigals), and %ﬂlomlag the manufacturer’s protocol, to
| d-BOARE ALBYi . b .G Sodioactivi 0
PR A B DA (o 2er M TP bl RS pcgonctivity (10%
Wik)gifahe pgptides ems eldvayn>eznul at ed Chow fed C57BL/ 6J
m ce. %’%1? pu% with flowrate equal to 8 |/hr were
used 927712 ma St §ud lipewiataierdigtibpten ofeptidasheThe LDLR-/-
ARHOR A | Q\: e | { br, vere used fo
160 ok ﬂﬂg gﬁ?%enﬁ%é@%?eu%#%%fsi g?ojngés/p?lfidgg. VAEC %?lﬂg fr&ﬂd Blood was
dpovm frof Donfastéd Gniee Sntaf heparifubmed itAISR! hh®Was rﬁu%ﬁctéﬁrt% low speed
sacrificed, gnd bl ood was drawn by retroorbita
ChifHEdgatian #hd°G ipjobtaie the plastogy s e aticaserst the folagatai shability, 5-6 pg of

S e? in..the i S | iately remoyed
o P B MBI TE o R o R ng e ot i, aliquos
wake tedfoved tank sugféctefl O g?dcmﬁﬁﬁ'&ll QifNEIo¥ SHcSA - TH ARy B8 Bciation of

chol esterol ¢ HDL chol esterol were determined USi ng
Apd-1 paptides yith dipopiotans ancl/eermtlyerptdteinsrit plashnd, -8 0a of radioiodinated

Dl Ry (BTHOPeET St at ad G RaHh Ao Grmphase bl Following
iddlbdifon, 1Re Thixturd Owsle E%afgtéhe OHDI‘%.C%%%CSS? ?e:l g(:r}]ara:%?r\gss%satem, Beckman

density Iipoproteins re precipi :
Closlteny aacordutigf toerdaBifacsires 5 1:Bametiddse and t4dashcasieP vk Q@attffied in the
bg&guf acturer's _instructions (Boehringer Mannhei m

deRrpsentipa L. kPloring altwairat i o of reagent : wat er
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from4:1 to 4:2. Gll bladder derived bile was dil uted
twice with deionized water, and chol esterol was
wdebt@voor41ed using Infinity reagents. 3a- Hydr oxporius2004/012445
acids were quantified wusing a colorinmetric-enzymatic
met hod (Sigma 450). [0264] To nonitor cholestero
di stribution anong the different |ipoprotein classes,
pl as r{ﬁziﬁﬁrrpl sy distréfomon rof peptiddsi n 18aketh of radipiodinated peptide was

usu e pe and su ed to. FPLC

S0 celriropulychvd e J6F iy 5o Sipefoieny pige under metofane
0 RS [ a

AN T ice AR SRR A0 FRA! ey #3bAne And Bk Lremoved by

fekfosion atith cfld BBﬁafm’a/camnula Ht@theiloft yetPicltS A0 minditer mice were bled

coIIec& %. nt plates containing 0.055 nm of

by rtraQrht ]lél 1ng)1rg@/ ‘TW‘PbZﬁdeP@O and 20 mM Sodi um

Chol 6[b -6 e%z‘grogﬁtoc%ﬁzék}ef C;}f’/ g{?gﬁg&é‘}ﬂéonq-ﬁ&@s were formed

and free cho esterol 1n pfasma

Ieiheutatioe df Eycesssamguritief faﬂiﬂbdb@liad@ébﬁdeﬂtﬂﬂ@dDQﬁOW) for 2 hrs at 25°C
et al et al 1978, Jour nal

| e, Li
\@ um% Plasgn- &é%gﬂutg%mtg\éﬂﬂs’ A amelanetie 2544 "Ehp complexes were

a b ectrof Luar onet er,
CRarEET AR M PP ThoTR A Brpid? BN IR, Pl 20 st of
Hmﬁkt&d Bodex g taltéde (BEIDNAtY Shifled NdieBL gss@fdtifﬁrrﬁdloactlwty was less
1(‘}Ver5| on 3.21.02). The anount of esteri

tarptseQ} @nvwdiowé@@t%brsworrg@pbcmpmnnm upedsignmediately.
hol total chol t | ...[Q
s

hasses 'Pl-asop (6 Qrmﬁﬁwa@ﬁ&us%@ bNSTP M PBY afielor with 4 nmol of
ogg\gsual ly 4-6 m ce per group and subjected to
ﬁiﬁ gbl Adleedth &mmrmgvasmlmdw@smehws @dnfaining 20 mM BHT.
the Par ( ckrm Coul ter. cor di
P hs oL PER D AR B PIER PP P Y Hlravendtsly into the

t6il bl JThowFdstedRAIce 38Rl hfOfaat @h&tﬂe@ﬁc kOB REIHI&T at the certain time
655910). Once dried, the gels were scanned on

mRérts ofied thednisctionby erfctr@ilbl(tai/dﬂ@edmgamt@;amrwﬂ tabeb. The blood was

RN A N Tl S—

radibhotivity of tHAJIRsAL Y idelsuf@S TRARINE Fbré SddMice@ 40 min after injection,
fluorescent Kit (Cardiovascular Targets, Inc., P7700).

g Ttoerh annd: sonspecifiealinbobdatadisdctivityowesEBloved bgweeﬂlmcn with cold

S m.ce, V\Qﬁ ow f.ed or i nt @i ned .on
AR R o o em Rl B ) e e st vens cava to
d’l&%f’cﬁe §@r‘ft§§ﬁé/\/aW1ﬁﬁﬁ'IB%ﬁﬁttﬁéj 1L RidaBys, Ablddn2and BearPwere removed,
and 10" g of peptides at R for 30 mnutes. Follow ng

qvasedcwbighed randt érampridx fonr & Twadioadtivityt eBnth@ brigamss | Weem dounted with
m xed

A ey s g g st e T
&%ﬁisﬁﬁé‘@a@éﬁﬁ%sﬁ&' 2t %Lﬁeﬁ@ﬁf i @y 'C}ﬁi%'zﬂ ﬂﬁal-liﬁfegfehsradll)MIVlty that was

P7700). The mcropl at wer e read
Tph precigitaklel 90 (Mol ecul ar Devi ces), for 30 m nut es.

Llce)sg% %éﬁL n%? atﬁ%gm%??egrq?ﬁ%2%0%&%%$@SIé»{i)ir}étlﬁf%zqh&opmtem profile
%M&HQPEE&Q %F?%\gﬁeg Ian]pgt e %Olegt%ﬁcﬂ rlé‘ve?ﬁe 1§§1but10n among the

experi ment cel in a
ditferegiliysopiotedf clabs & ilfbﬁldﬂﬁe[dm‘i@dhhaﬂe& figepepides (100 pg in 100 pl of PBS)

were injected intravenously into the tail vein of nonfasted C57BL/6J wild type mice, which

=_\ [N

have been placed on high fat cholate-containing diet four days prior to experiment. To

control for the effect of external and/or internal nonspecific factors (stress of handling,
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free media (500 I RPM supplenmented with 1%
Nut ri doma- HU, Roche, 903454321) to permt
wopersagu7at i on of LDL-receptors. On the day of PCT/US2004/012445
experinment, cells were washed twice wth PBS, and 25
g of isolated human LDL (Acadeny Bi o- Medi cal Co.,
20P-L101) preincubated with PBS or peptides for 1 hr
aatstiRTicwhbod ddtewing) ctrhplambllqadpt’otéiﬁOprbﬁha‘, aSkiMilanigrdup of mice was

followi.ng i.ncubat at 37C for 6 hrs. Fol | ow ng
inictED At ﬁhowﬂﬁ@oﬁaa &ropl piovet of migg METe,EACE el Refgre and at various

el SRR Ul PRSP RSt 10 10w

sb&dmemﬁm@tmmax@m ® §Raid)the p]!‘a@i:nﬂr Premurglaplet here obtained, combined
Ni t rogen gas, The_dried sanples were sqlubilized in
withon pach-grow 4 mice). Fod mibiveted oyl Jfiltraiiprahrag@etographyan a Superose 6
EET@{QO S&WQFP %jg}%lé%ﬂ-a; esféé(gig?poﬁquel?i thsrgJut 8%1‘18 ryga:rose gel
eVeRtroplipitesiid (Plai4pdn $Skteths) iﬁfméﬂuuﬁ r})ﬁﬁﬁﬁlﬁllplﬂﬂiﬂdpﬁbt@ﬁs Hilstnbuuon
Ganble, et al. (Ganble et al., 1978, Journal Lipid

Res. ,[0268] 106@#@.6@70”) flmwéleawdumpndfes @gt Blasmi dépoprotein profile — To

te 2} b n o e
B By R, PSP 'L B8 o i
lipbpitsein Profite, Sllié A1z Ml ZaBlotidGukids (MBlIRLBAtaining various peptides or

chol esterol accunul ati on i n human nmacr ophages - THP-1
PES, [werqusprgically tinyesigd dn canmglated rCirpvifeds GéBB rinieg. Whehpumps with

% EBS. bef ore lL,oadi n ment,. cel.l s
Ty s raele, S TlbE R wied RE 208 CompSinERisERLoR 7B, The pumps
I
v&;llﬂl]-ﬁ&gﬁgtﬁ gﬁ&l Vao'tlhrhl/llf%e\»l\lé&?‘rlllfs%cg%é qEI?J 'h?sRé(gl%H&uﬁ%Msmns of peptides. At
tﬁﬂ@%p&ﬁﬂ 120 or p6@denafeerqfunipslidsdBtidd)Rivike vQre tshmﬁi&;i aid blood was
human acetyl at ed

e i ment S or 50ug, of o
%Vrbﬁ@a?t&%ﬂr lfagmﬁe%‘g?r&s bigcicdgip lgpepel eer}tﬂ&%%\%at 4°C to obtain
S q 1] r
ad%%ﬁ?o% b v BaRridiely2mqRed b’ OABLARELAAL LBl iinges, and
sdedhon & vBiiisen a hum di fi ed 5% C02 i ncubat or.
Fol | owi ng i ncubation, nedia was renoved, cells

wash 482 wi PHET EMBBSiSan dl ot xseREn I@Blﬁﬁt@fﬂi%ﬂ I(IQngholesterol were
d'gt] itler e‘rﬂﬂ% th@‘glqir%}]ﬂxtcﬁloﬁ‘ﬁ?etﬁc? Ieﬁzﬁnﬁa@ic%étﬁ(ﬁfgs gma 401 2|51r’% according to

ater sanpl’es were tr

R turbib astractibndy cledgingdmly tHeesubdstedBIC ihowbstidn time from 10 to
pel | et vvas solubilized in 160Qul of TE buffer (10mM

Tprpa. HEp detesiing RRE cholssarelnioly depribalipapagfeiss Mty precipitated from

R0 i \Aléggllﬁgg]a%juﬁ%t@ﬁg’pabya‘ﬂgég: B WEbrding fo manutucturer’s

insttuetions BodifinganMagnheiin 84300EpnibeifEhg Anly UR/ fatio of reagent:water
Journal Lipid Res 16: 1068-1070) . The anount of
fiagp &} 9 4. c Mgl daaddes [derizied hﬂ%me@uﬁﬁﬁ iR WAt dedeniged water, and

D8RI 651 Ry SORLEF, MR vt

wsihgl el @tintirioeayidta methol (Sigpasysoyascul ar  snoot h
muscl e cells - vascul ar snmooth nuscle cells were

cul t UPet at @voﬁpnit@rmlzstel(otadiﬁribwiom an®ng2the different lipoprotein

BRR BlEERe Seppleb et oot mithd i st (CEwIBERPRY per sroup),
28l 5855800 tPEPLORIZ-dx0IRRALhr thatS ShHNY il §Su§§r§§é/6 (MRAIOAB0 column,
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Arpergharg@d48aR ) )usin@nan ksecratic 10 mM Tris/150 mM NaCl/ 1mM EDTA buffer

system at a flow rate of 0.15 ml/min. Fractions (0.15 ml) were collected into 96-well plates

containing 0.055 ml of 1:1 mixture of 0.5% Triton X-100 and 20 mM Sodium Cholate.
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day of experinent; cells were washed twi ce with PBS,
and 25ug of Oxidi zed human LDL ( Bi onedi cal
woecstwokogi es I nc. BT-906) pre-incubated with PBEUSR004/012445
peptides for I hr at room tenperature were added to
the cells in 500ul of serumfree assay nedia (SFM.
Treated cells were incubated for 24 hr at 370C in a
Tredati atidf freel chotego] iim Q)&Etsataoﬁactiénls |voasi deggerintined by lusitg the fluorescent

m%ﬁ%‘igﬁﬁém@ AL (BRECE 2k o PR 16/1068:1070). 96-
tpS b rV@ére §d AL gg%éllﬁylﬁq L]\gfrf:?r{}ﬁatlss cﬁ’Bﬁ‘H&Jom%ri?é‘rzégem1m XS
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Ui OR 50 Gion AR S8 Lhe Emeleh o comian chnlestprobaras assessed by
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P O e Ll o B SRR S i, ot
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chelatesconjpniag i Herdfowr €ayss dPUMose eermmm preindulieBs! with PBS or 0.4,

2 Seel e ¢ hesPEtRy & b s ol Bl < FollpwineRecipdihatonithe mixture was
d%lﬁ.@d' 10 GmByY %@'16' 18 %0801 S%tzsgi'd}ﬁ\)é‘?@g %&&Ete%ﬁ%ﬁnt%%eacﬁon wells
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A Py I HE T isoliitd Thmed S). GAFaerly BidbedigahGgn 20P-L10D)
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the liver
cells were washed twice with RT PBS, and total cholesterol was extracted by Hexane-

~70~



| i poprotein binding sites. Therefore, all the

conpounds were radi ol abel ed and screened for -72 WD
waQokoewd71 PCT/ US2004/ 012445 their tissue PCT/US2004/012445

distribution in vivo (mce) and ability to bind nouse

plasma lipoproteins in vitro. [0272] Characterization

of the peptide nediators of RCT in vitro - Twel ve

Is@?ﬂ@ip@rwll daixeee 32 diml ddedahést thaNitrgeabgaed Thict dried samples were
ma frommce deficient in the_ _LDL-recept

sc(lulmmd/ iy 169hiks dErpuiemn ghle miM| THerpi b el 30 phids Regl, 1 mM EDTA)

0 44,0 Wy S CORE 08 oo

ﬂ&eslaﬁlppe@ Gveré afamaTlindink thaBSorasant nkited dfnWi GembRndisal. (Gamble et
representing LDL, HDL, and al bum n. Results are

als U8y Vaedal ﬁzprid des.e 16:10684 8@0)onTheremeupieatipeterifiqdngholesterol was

corrp nds, th nst r.at ed n S
SSHPORS Y SURPBERR L FRB AU haPaie siRaeDEq it Rplifere shown in
F&?%ZFZ% Characterization of the peptide nediators of
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i nj e¢a288] i nt4@vBfiomsdigteilrtholaviecd. agumuligiosrd peran macrophages —

D e e A, LB o PR e e
1@3&%%)%@%'}?34 cet11§2\1)‘%% Rfcdan 3 248k 8148 HRAARE of 1x106 per well in
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sefga fise anedih GS0oudt RPMIb:kuppH:nmtadrrwﬁbf 1%h Nuﬁmpw HHS Roche, Lot#:

culated and the d foime
ggﬁ%gﬁbgl H’geg%?cﬁé’r 8%3%1 gf«ff{' h(grrl t%g? gg}gp \é%(% }t)BS or 50ug of
hjaﬁl%n a@g’tg laledt ]9]1 }.95191@(2%&11 ki@élﬁglorg?eg'Iﬁ@q;T-‘QOG)/plfe%é&Meﬂgmth PBS or

jections o ounds are shown in Figure 3. Based
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I'S conpound associated with the liver
ddef e et dedls Ity extract cﬂnmmw@mleriater sanples avere trgnsfened into glass
organs and pept

bﬁ%ﬁnéd’fﬁ?édmﬂler Wg‘s%l]og% oEped b&’%%ov?q%sgg%“ﬁ@%%o@ul 9P TR buffer
QOmAF g}l%zlgfgéggqa@mmMEED? ) @RBafting 9. If")Qf‘ll‘ﬁtbﬁ‘%L(-IOO & 4mM

IDNO 1 with isolated human )
deuhﬂs:hbm Totke rnd $tee abaektérhbverSEQantifieddy usifigthedluprescent method

%t ag ?I@e ng a,l}?(%!dlinb tI@E 65@%, J B%mfllo%lﬂeé@@ 1}% 10_{]0) The amount of

e%%rn%fg i%%i{)]l%st@teorl Wallas RIS sEbtracl®n R iRE BhBRstefol %%Ql tdeal cholesterol.

uences Ilpopro ein transport to the liver,
T tefylBCireshdwiein Aigate 2DL al one or in conplex with SEQ

Al 02k, ‘@mﬁ%«r@ FR oA OB o G arion . Tuman vascular
%Ooééeceglt Oers L1 VL3S SAGHER! ﬁqsclé Sgﬂso%{é Hﬁlﬁifedf\’aﬁ 37°C In SmGm-2

resu {'S are presente Figure 5

gﬁaﬁﬂbré‘ip WBE3 132)’1 Sippb&sented GItRI O FBSF. a4 }n[rslﬁéfil)rd_tbbjexmmment cells were
EQID NO 1 before injection resulted i

pletgdiiniachwells phate at thej denpity ef 85807 der wﬁllné@n@]ﬂ offpguy fiee assay
San SRR Sl BhaFRLRAE 39 oSkl A8 RYuR! rfih8da454521). On the
RO BEG-iR¢nt; CBls Welew¥dhed BFice with PBS, and 25ug of Oxidized human LDL
(Biomedical technologies Inc. BT-906) pre-incubated with PBS or peptides for 1hr at room
temperature were added to the cells in 500ul of serum free assay media (SFM). Treated

cells were incubated for 24 hr at 370C in a humidified 5% CO2 incubator. Following the
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bi nding sites; (b) LDL-receptors. To assess the
woaniwoolti i on of LDL- receptors al one, the bi nBCmgsedo4/012445
[1251-LDL] and [125]-LDL-SEQ ID NO 1] to the liver of
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binding to the liver of A I-/- mce, and data were
b?élppzl@gmp &vas gemavask celtst weresgshed ThwitheXOCPRE aridhél®lesterol was
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esterified chalsseioh wad 28desset Dly-sGEQdHON NDfred cholpeRX ﬁ*@)hﬂﬂitdl@holesterol.
{io th heart was observed [0276] |npact of SEQ ID NO
fsp?tli?)?bé’fwé’ilﬁ Ifg¥r a9 i sm (Singl e bolus injections)

- e ne

chol e@té Z{?Tol gél%%g Hﬂ%ﬁ? Jxrﬁ) bn QFgALDﬁ' perd%?i p?“&”e‘%ﬁ TRagfophpges — THP-

| yplds @bikBhllfdedminc®7°Ceith RPMIGupplementet avith N9%NFBR. B8thrs before the
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186 p# GRPexIREng sl Were Mladpd 1oEn 2 wisils pfsnte atghe éﬁmﬁefcr of 1x10° per well in

ST oSSR R h g TR e B G LS BEFRBHRAY. Roche, Lovk
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t ed
§C@§p§§s‘eliﬁ#’? Iﬁ%{a oug{%{gw}ﬁ 'lar ﬁge\gn?rg ﬁ}ilclful (ajtglgigy ﬁgld@ta humidified
5% CSEQinchba¥ed fot aaothW-R ht. emknp@uﬁas WhR Bfbile8 VEf®24 hr. Following
ki netics of the |iver resggnse was noti Ceably

18? %PE?%n‘Fle@érfﬁ%ﬁr EerneyvedRSeldy tare [was dg@ﬁewgbl 37°C PBS, and Hexane-

O N —
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DRIV E B 34 AN SBis Elploe” o Bl rep st were

qUastifiednbs veigethe efiudrbdcamtt mBthod SIOW. f &AMk, desar ?@&fﬁbl‘&f et al, 1978,
HDL-C l'evels after single bolus injections of SEQ I

Inenah Lipig Bgp.e 10:1P68410d0)c The mgropos of bdte‘lﬁ&dwdroémobﬁ/as assessed by
A el
and 5[22’7’!? si gnd Eﬂleﬁ H thENQ5 -prn Ich&lfaa.?l (aiﬂgl_tglltmmcture to

| evel pr o- ther ogeni ¢ I poprotein
degigiy the Wev\@fm@@bmmmhlﬁﬂ Qestl Eoiizgbdinds, [ t0 2ETELt the lipoprotein

Eff t of ° ift er ed eptides_on
W é?rﬁtt W@?}E 6F1bétmbot% a{n ity tg 1t?md to lipoproteins and to the liver

hpoprotem binding sites. Therefore, all the compounds were radiolabeled and screened for
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(Single bolus injections) - W perforned the
functional frame-shift of the entire region of nouse
wapaeidpopiotein Al where SEQ ID NO 1 derived PCODMS2004/012445

(helix 6, Prol6é6 - Prol88, precursor protein).
Frame-shift was done in both directions (formN to C
and fromGC to N Termnus). Sixteen (16) peptides
their disslss flighibdtios ymthes(izied) amdatitist eobihdrmpasesplbdnga lipoproteins in

effects on cholesterol netabolismof.-mldly

WPer!ipi denic C57BL/6J nice fed a chol ate- contalnlng
hi gh d| e 0, rou
R i el B L Befll DRIkl R L3 S — Twelve
qmmp@un& perd r@lltttladhnﬁtb@ ea,nwe;halbamdeﬁfﬁtﬁdplamﬁzi fne lﬂﬂl@é'déﬁment in the

h each tlde,floo g in 100 gl of PBS), whereas
Q?P‘wé xﬁag R=/- )i These maee have s lipmpeptein grp k‘e%mﬂgrr t@utbst in humans.

W)glan?ﬁﬁ EUOW &30 Qor”i}ﬂ's p@g %gém\i%g\;v%sgg&%famg%l on agarose gels and

ter I nj ections,

radinhitivéty wustqlnmmf&ﬂQh t1g ieinds repRébestidtd EDLEHDIO andAbGmin. Results are
anal'ysis.. Cholesterol distribution anong the different

SPWZ@@ dnnfigrse Jes Rased onsthese aesulind theh odrepeunds| that demonstrated

sSR L ap Qb i ip RS RS lylfer hPbeatisgitia gl ac.
per ce[0273]f Cmﬂﬂﬁte@fzaﬁ&ﬁ alf FHROPESLRT Hedlalbrk q;cquze% vivo — The

- of VLDL, 'IDL/LDL, and HDL classes in experinmental mce
radiplebplpd compewnds restre mqqnsg mtrmnpedy intp ewice. TAbtheesd Ipbint mice were

b‘:}l&ﬁ fn?([ %‘ngﬂée% dex.}@x}sir}% y %Séﬁnll%/el\wc atlnﬁh@BﬂSpS@l%&ﬁ é‘%(h?%:tlvﬁy Whole

bbddedddl goadntiaBiab ged broad Wére@mr\l;b%fedta!ﬁﬁ cotiteN 9eRE totél"f@cﬁ%&ctwﬁy in the
on plasma | evels of | ow density |i poproteins conpar

colecied, érgagéqmbﬁ@e@hr@/\hlepé a@lm@Eo;f the mignse Ayaswal @flated and the organ-

g@%(g n h}%ﬁ%c é’tfpgéﬁ?g as ceat%ge Q}_}!eathz F@gﬁ?@ﬁ%‘f"{‘”@s The results for
oEﬁzfn@CEOLtﬂfi Iﬁﬂl@ﬁar\&@" fo‘llo@ﬁfg ﬁﬁ&tl%ﬁ@tdfdc%%lﬁ%ﬂnﬂ adT8hown in Figure 3.
Li poprotein Profile Mn After Single Bolus

Bagpden ﬂ@ﬁ%d?(tSQE)Q HP NO: A\ms sbagtedrfoe fuihenizDlivd SlatdcBirization.

PVAE&E% E{(‘/@i Fé]i%:l 57‘%3?267% OéSé{éAﬁ)l%TO 71731’ vivzogé guze 4 illustrates

tiREmRRRMR L RFIRAPID N@240IBdcause thi3Sedhpound a%goc?ated with the liver
-15.1 4 13579 ' e~ FRDRMRTI | VDSLRTQ_AF’p 2240 .

preferenually to-a drampatic exterl, d@njare Qtﬁmgﬁimwwsl}%mﬁse to focus
%ﬁﬂéﬁ/ﬂg 12. 6 1(3{ 1 6 13590 t.. ...... :..... ..
16659A92163 13581

1B dmin 5
?EF'XW’%!%A?’sl g, B SPR2TEND 8 HSARJHRHETNAR Lo, e

aferBpted 10 fara6iho covpRERRDRIVEIEGMDSNA: 1 with isolated human LDL It has been

g SR T mgtpf@m%%%aww §L580; 10 331 comples,
éﬁﬁ flés 1 SEé &P 17erd 33884 per LDL partice.
PVAE RDRM 1 O 2 -2

To determine if SEQ IDNO: 1 1nﬂuences 11poprotein transport to the liver, we injécted the
1511 DL alone or in complex with SEQ ID NO: 1 into LDLR-/- mice (no LDL-receptor)
and A-I-/- mice, which have a functional hepatic LDL-receptor. Liver associated
radioactivity was assessed and results are presented in Figure 5. In both mouse genotypes,
" complexing of ["*I-LDL] with SEQ ID NO: 1 before injection resulted in a significant
increase in liver-bound ["*I-LDL]. These data indicate that enhanced liver binding of [*I-

LDL-SEQ ID NO: 1] complex (compare to [1251—LDL]) is mediated by: (a) unknown-yet
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14 13587 PVAEEFRDR 1159 3 10 8.5 1 11.4 ....... 15
13588 PVAEEF 731 8 30.7 0 i 20 16.,__13589 PVAEE
wob2do4894471_. 4.4 4.6 16.5 Table 6. M ce were ®HCYiIUS2m4/012445
into two groups (4 mce in each group). Peptides or
PBS were injected intravenously into experinental or
control m.ce, respectively. At 90 mn after SBlI plasma
liyss, lippprotgie Pinding whesdl) Willhieceptash Gooassessahd capipibisboh of TDL-

SR THREF 4 ST L T S PRS2 St e e o

HPLR L Ohicoangs suBkraped iont RRaES ek enb ¥ 1 I-/- mi
2004/ 094471 PCT/ US2004/ 012445§peE?\f'§?t§ dir Eﬁrﬂgérrlé‘fe\éﬁf fyl-/- mice, and

d@@rwqr@dlop@pl_timﬂa@r @renPhé siehtitsupo hetredult HrthisishibtractiBh iy presented in

AR P A 0k Sbie T L o
195 77 P

:c% 26615335!31':]3%?[1811(55[ THG'QG .dgta Ja%ﬁ a @%E@F@%@?Wﬁ‘}_{%@%ﬁgga] glearance of

ERRDRERTHID(

#RpRAIOnbardl®. 87-BDB aldfe When injected in ApoAl-/-

" RDR LRTQLAP 2093.4 -21.5 -7.8 4 9 6 13590 R
Wm&q %ﬁ%eﬂs’. Q9 B N@: 9 gn lipoprotein metabplism_(Single bolus

Rahs T NSRS B BE SRR 037 29l Ftabotiom in

Pl Y AR Spgh 7ERoRy g upiigted FPLC. analysis

Cholesterol. distribution among the different lipoprotein classes was assessed and data were

presented in Figures 12-14 and shows significant impact of SEQ ID NO: 1 on plasma

levels of pro- and atherogenic lipoproteins (IDL and LDL).
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7.2 Table 7. Mce were divided into two groups (4

mce in each group). Peptides or PBS were injected

i nt r al2ddLis| ﬁgﬁent ©f eXp@né-sigfit allerdwedc peptides 0% dfpoprotein metabolism

respectively. .At 180 mn after SBlI plasm was

(SR ol beidgih o Ve din Tapcnpal EHaS- AR afidbe ontire region of
2oy ; ; . res % af ..c e

o R S L B TSIR) TN EXRfie o) M 166 — Protss,
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T eorT ongy oL BRRRER L DIRKE) iR Gt e et o chotre-
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N- Ter mi nal 'B/r residue of SEQ ID NO 1, or Tyr residue

RPSIMERBY ed Farh offoNPt e9#iRES . 4 Thicse pBppdrieentslemsce were injected

LT N T i -
piobes EPBON DAifBeROg LG of Aliccdl &t mggg) 0 mihﬂ(ﬁ&.ilﬁ?{atﬁms), 90, and 180

divided into two groups - control experi e
Ba piteyrinisptieosnphismedvas obtiinel, cEmbaredneittial cach @eoupebed subjected to

sy ected i ntravenously with each peptide (100 g in 100
%71%(2 £ ébsl ﬁgfeg@gcﬁcéqmb&poﬁ rml%_ ?}w fi}ffe(lgg ]ngmotpgg_classes was
dsbdshet o cI1QMRS] BdntBit A MREIS g? L84 uiter %M[ﬂ gP{%Iﬁ%L, and HDL

injections), 90, and 180 mn”after injections,
s Bt auansidied.c Shbiatedre axptdsiall @aehcent ofichang® 8f total cholesterol (TC)

: Lvai | L di Thut]
SHBRESERE-O Lol it oteve i ssssuioy mussesbiine to control
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:rable 6. Mice were divided into two groups (4 mice in each group). Peptides or PBS were injected
intravenously into experimental or control mice, respectively. At 90 min after SBI plasma was obtained
combined within each group, and applied on Superose 6 column. Data are expressed as % of change o;
TC {Area (Act*ml) or area under the VLDL, IDL/LDL, and HDL peaks compare to PBS control,
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Mice were divided into two groups — control and experimental. Each group contained 4
mice. Experimental mice were injected intravenously with each peptide (100 ug in 100 pl
of PBS), whereas control group - with 100 pl of PBS. Different groups of mice were bled
at 0 min (no injections), 90, and 180 min after injections, plasma was obtained, combined
within each group, and subjected to FPLC analysis. Cholesterol distribution among the
_ different lipoprotein classes was assessed and cholesterol content (Act*ml) or area under
the VLDL, IDL/LDL, and HDL peaks was quantified. The data are expressed as percent of
change of total cholesterol (TC) content of VLDL, IDL/LDL, and HDL classes in

experimental mice relative to control (PBS injected) mice. The results are presented in

-76-



| onering effect was attenuated with increase of SEQ ID

NGO 1 concentration. This phenonenon can be expl ai ned
woyos@oi4conpet i ti on between free and LDL- boungctaiseooaini244s

-77 WD 2004/ 094471 PCT/ US2004/ 012445 SEQ ID NO 1 for

the liver lipoprotein binding sites. In contrast, HDL

chol esterol levels were positively correlated with

ekl BDINGN b seaninethé tadld k. alildRdve Hﬁd?@@a@iohi‘dﬂl Iﬁ‘)‘i P&ult in increase of

HDL- C indicates of possible activation of
PEQCI HNR: L nstensyer a&w mﬁpin@&ebdelegmgrto Dﬂn@r aagiods of mouse

%%oﬂﬂ%‘é%‘ceg oé&{}\g}é@ a’ﬁ test%égl as eI glmdpl gaglgphsetlya?e any remarkable

adwawm@s) of PLTP (phosphol [ p| d transfer protein) in
the mechanismof SEQ ID NGO 1 action. Thus, obtained
data indicate SEQ I D NO 1 mJIti - functionality and

sug L tS i th HDL and LDL pat hways.
[02 jfmltﬁ" %’ﬁ %?°§gr*g$gﬂaﬁsa| deri vatives
(3 to 13 ampmemacbrldSmmemuﬁu@sﬁongn I poprotein

net abolism (20 hrs purrps) - To determine relatively

I o%g""t”ér m ef f ectremn pmmusrra IM\poprMLe| niogypof | |HEL the

AI ZetmezM dﬂIYEFﬂ)SI\mM I C pur‘r‘p tesafterosmr_sg],n‘l‘ng{_}SEQ 13@ 4444444444 1
de :

l FI We'g?Rc@rpRTHDRQ were!..surgeseal Ly i nsentaed |ra7
cahu Ifsgaﬁeﬁjéﬁm{’i\m f ed -C57BL/63 -niEd! ~-T1»]h“e pums -f 1B rate

........ 124

was _espladertnearts U per hr, whi Ghs prrow ded the

defi VEP| ¢ ﬁﬁﬁ% 0-40 g of pep;cg*i;gjes per hr 1t7M ce19were
sw t ahie dwiioskilkentkb et | mredi atgky| af & su'fery. *20 hrs

|a‘§““@1’ ....... mﬁ'} o ﬁ_‘aﬂp}eg&ﬂw@ﬁ ..... et ai-ned.-—conmbi-ned-withi n
ea hlﬁ% mﬁpEF Aokio 6 ce), ~and apbj edked 8 FPLE
anal ) sﬁﬁ@éﬂmagar ose gel el ectsophoresis for 3]
assessielilonatchol est erol _andZbhospifol i pi°g - -
.St nsrfm nesrkweETong.. the. . leQ_pr@&;el N, GlsaSSESs Thégat a
flof -t esent-ed—-a—Figlire 16-and- @emmst...r at e

significant decrease of prasma" evet'$-of—{*6w defiSity

I TaﬁlOlp MBtI \ﬁai-enﬁldddrhtcpﬂerdug;QﬁmlxeruE@(Ih%d)anPQ)@des m% ﬁe@eﬁm&&?
pj‘b§$ LS e med e @I'Vs'v AP0 gnth ¢80 @in affy] SBEPIARBIwEs

d C
edn@veat ' Chrea %e\?re.r%;".‘,‘.‘i RAIDE LI S Hob 4 reing s S 131900 :
35 and 87) caused the opp05|te effect, i.e., increase

of the plasma | evels of |ow density |ipoproteins and
decr in, hi V. oprotei ns chol e r and
phosgﬁfﬁ]pl Rk p‘%’?] 2‘%@\;@&[ IP ghgf’}?’é’ééfm mfmb\?z 6(’247 &rs pumps) — To

deftineRlel iR elyAbn SARPTRPSLSEQND Naht1 8h phlsBRSlipoprotein profile, the
structural relationships of these "clearance

M?@cﬁ@ifﬁﬁswm Puens, eprtiining| SEQ ARAOehbaRESyH grere surgically inserted in

AR SR IS e BB o o o i
p@(ﬁkﬂﬂ@f’ﬂﬁrd&lwe@CMh&ﬁﬁ%fS@@ﬁ?)N@r P'hf% ‘?ﬁjdlge[t%gz&l F%[?u’e 9. Mice

ApoA-1, whereas el evated pl as eve
Vfﬁﬁ@?}ﬁﬁ@h@p@d ﬁF@@gésnmedwtolyvaﬁm strgefy. PRORrs later plasma samples were

SRR T o i B B
angoNQgell eﬁ@frb és‘i/se for AE&shBYOLY eflo] %ﬁ%@g aﬂg% ﬁigc)jlp%1smbutlon

pat hways. Long termeffect o

aprong i hp@rbtensclamemoThe rcﬁkultﬁ alrethe&ntqdaﬂtl?‘i@ﬂ)e #fend tlsow dramatic
rivatives 8 and 91) on

dF?fﬁ%SﬁﬁB?%‘fv eﬂ%iyalmpr%m iPvelpd ay @faﬁ@#@i)mwe Tihigle feseivieA SEQ ID NO:
|

1 f ?&g%ﬁagtrtfe{% E)flefspr 2 grL Eﬂb?%?er eztézthlg %ﬁntl?lgsoegkn‘%f G wers, ﬁlsgated The LDL

lowerimy effeg wephitcemtedr wRBSncase of WHI) a® INO: 1 concentration. This

phenomenon can be explained by self-competition between free and LDL-bound form of

-77-



-78 WO 2004/ 094471 PCT/ US2004/ 012445 inserted in

canul ated Chow fed C57BL/6J m ce. The punps flow rate
woasaqueal to 1 | per hr, which provided the PCT/US2004/012445

deliveries of indicated in Figure 17 anount of each

peptide per hr. Mce were switched on HFC di et

i mredi ately after surgery. 160 hrs later mce were

SIEQ MDFNOed fopthedive:r $ipPlotsin ﬂﬁfdfngogfe@ 'E@@on%f‘t}glﬁﬁ(&holesterol levels
W thin each group (4 to 6 mce), subj ect'e

‘F@E(B‘)ﬁﬁﬁﬂy §PI§31&W§ V‘élﬁa$5@d1)§é® b b@ﬁbmmzpthmr eiesndrease in plasma HDL-

O BERIBET D RosfiBR o FhEESs ol MG ik B, sqdgansterase) o

1hﬁ’@%ét16}5r6dhlbtloﬁ QIIUXEQAIF Wﬁb&ﬁé l1ehhid gﬁ%sﬁ‘txaa%elts of a]S?L phospholipids

chol esterol /bil e aci ds” contents wer erm ne
(dats cnat pehg winh Sﬁﬁg%bdsvowftmerrﬂ atfaPRTE (phesholipid irmnsFir gptb%m) in the

A
fith&Rna alh@sOis 1n%1%§1'ﬁ@nt"’@lbogﬂlgb rL%Lf) ngs_e

phosphol i pi d-data not shown) rarmtlcmcr

of Ge[DBB(BI add@epads aff: aS’E@ HO| &6X el olruenehl ik BaBfdsdS to 13 amino acid
in plasma _HDL- C m ght

ng ; Ehe nodest ggfease

TEHAYCALE ‘BHPHELE TBele W (rgrprenps) eafo deteeming selatively long-term
) roduct i on.

e 5880k RGEANSHR! 39 MR MRFLEARAC BB ELkBRog smo

Nfaot dhgvativesier RR§gwste sacgwangrtmmteaﬁn Bhnbifatép bas R (BTBL/6J mice.

1ﬁjgansfer protein), which is known to be involved in
Floceratg Wat sqteh - pul pensl ‘é’hl&hd)r@eﬁ@i@ﬁldngvenes of 30-40 pg of

ﬂ%@%&:@srﬂer g?ﬂ\fi@é we?é e1t%h(ee§n n. I %dc «8'1 ek er%&after surgery. 20 hrs later

eptor can
mz{i;mamaﬁipi@twaé\ obfalrﬁa@drﬁblnwﬁqth%acﬁ Brou ?CM ¥4 6'191*09) ﬁh& @ubj ected to

resulted in an increase in the anmount of phosphol
FP ﬁJCt r@alysoL apd egaregsi epl |e§ectxgpjlmr¢3}s a’@c oatﬁsa&smedt b# aholesterol and

BGROAPE PN b FRlBaaudt S T RE U4 or MR e presented

1mthghﬂ4 dst eﬂicb|defnolﬂbﬂra&e @%Tﬂﬁcdn'ﬂ d&cfaabd ofBhiagdde! rlevéi‘é Qﬂ'glow density
with decrease of plasma Iow density |ipoprotein |evel
lipgpusteiny 1 peptidey tfeﬁmlj ml% eesess dlhe plaemmrbLDL ahelesterol levels in these

ARG S0 FERIRA P e G PSRBT AREE D e o

po@lreﬁ&ﬁ(;eeoﬁndré&se I@@ Iﬂid plesna Ibv@l‘é(‘cmlgﬁ%ﬁsm)’\hﬁd'brotems and decrease
preferred aspects of the present invention,
Hil |hlgbs dengityglipepreteinsy ehoesterplo 2@ phpsphetipides wh;st redezsalonf effect is

BRI T S AL 4 S e o
“alﬁﬁkaﬁ& vleduhd Bsbptidedwith ¥ aehrafcenhaiid ™ eMiH&e 'HleQﬁ(maest increase in

source of enzyne), obtained from Chowfed mce an
B HdeC me@tvmdmatﬂ gh pessibih ectivationoof :mm g(lfﬁtlthin cholesterol

Eg&%&t}%ﬁ%ﬁ%z br g‘l&rea pr@%ucgﬁ)avgé%{]p@PBﬁw J réag %le atgd [p%ﬁ@l)a?%ﬁels of HDL
pﬁﬁ’sph@ﬁpﬁ@ SHoBest Rﬁﬁf@]&\ﬁeﬁ{éni"@ﬁ’ peirar hl%ii) ﬁ%)l Gl G RRy of)rféedn) in the

. of plasma/ PBS or pl asma/ SEQ xture to
mecmnlsra% asptlsk action Tars; abtained dﬁlaumggac #nat SEQOIEX Nax: €. derivatives

PLTP .ac d on Spectrofluoroneter for
dnﬁ?lﬁeéainwf%ﬁ?ﬂﬁpﬁ $ents the Mean SEM
obt ajesd) f rp(mg%;,g %g%{%fb%g@? %g@f '%P?é?npl%e\/% S Facid residues

are in a good agree
PBI) BRART noB(HEH\IBROGHYD Y2BATD Nos: 8 and 91) on lipoprotein metabolism (7

days pumps) — To determine long-term effect of these peptides on plasma lipoprotein

profile, the Alzet Mini-osmotic pumps, containing peptides or PBS, were surgically
~78-



studying the long-termeffect of these peptides on

mouse plasma HDL | evels (e.g., the results obtained
woi2od¥/0844days punps, shown in Figure 17) and pr egiras2004/012445

strong evidence in favor of PLTP involvenent in in

vi vo mechani sns of peptide action. Peptides

corresponding to SEQ I D Nos: 35 and 36 did not have

iapgrtediig irful e Chew ffedt €5 DBLMI Filice. alid ptintipys. fldw rats was equal to 1 pl per

not rth (g Pese two (ﬁ)eptl des al sg_did not show
%‘fie %@ ‘{?‘ 1ysrieg s andipated, iy Biguyr el 6 amozé@t %?aclz @eptlde per hr.
We e P g MBI AU b i v

fcaficsl, plagpoprsamnpien vRrobblakcd) n&bnﬁhﬁ@i wéthich éacﬂ@cbu}ﬁ@l%(ﬁ mice), and
inBile - Wth reference to ure 19, bars shown for
@bﬁcz?ﬂdOfd’% apalysieach fzarpsenedl e&mnhorzsm feregsepsgaant of cholesterol

a or 5 an re sent
AP BhoGRR R0 YA MR ! iRoilid Sidifks! CREESTIN jimmediately
Ifeﬁ*ﬁbvbiFﬁonNgalE bladderd amd totad lcﬁ@l'eﬁel%%’@ﬂé laB8 tconfehfs@férel determined as
expressed as % of change relative to PBS control (09%.

Jeosribpd iprpethedsof Thel dataparomassepigaiinifgwna 17 ﬁnfbfde@Eti}ttaEE significant

reagéoﬁ_@y%az&%ﬁ%éﬁ dg%sﬁ:t'&l poprcs\?lﬁﬁ 1 ]%?p&dg%fégat?(gmwe elevation of
Plaghd HDIZQlolés‘M?olr(@m (159) (0 Eﬂosﬁ[i@lfplﬂ—dﬁ’d Kot r§h§®n)’\%8 d?zﬁ?atlc increase

Chow di et . a day of the experinment at O (Ti

o Gell adden FQ%@ C(hsbqateyol q@Idd@haacrds ameuntd eTf@r md@d inceape in plasma

di vi into ps (4,.m ce.p
S| meﬁj\zg?n glrngllf% “medh B?]sgsz g?t%'atl%l ﬂgsicé%]ﬁ]t EIS%It}HPceChOICSteml
efc@ltﬁmﬂ%fhs@)rdrﬁﬂfdr%ed\@foﬂﬁctﬁﬁﬁoﬁ%}ﬂﬁﬁ(-ﬂ MR- @ds bvaRd4&laM86kls of HDL
wat er sol ution of conpound. Mce were bled every

rhesgilipids wagesp petiintion kb Pé@?dp@sphalsplq treansfief prodeinfEadtich is known

mean | s .and

resents :
t? 2’5 rlé\zen? A HEESPAS < gé)ivl éﬂ%‘*ﬁ% 1%Vr? aélgrgep%ﬁ%pascent HDL particles
@hﬂﬁ?}kbhblestei\ﬂpédﬁépt@ifs) SkEQath Be RN i8 ]Ft%ﬁ*t - CHPESRRGnRTalih of SEQ ID
per kg é , .consunmed per 24 hr. 285] Effect of SEQ
N@ Rehs86 gnd 914150 mige resutied irBar mr—z:a%m@e apest of phosph011p1d in the

eve Wgﬁi g% gs:é?s%lall [ 5o %&@tglal\é 'Lgrgaﬂ%g%t;a%sig otq]&rﬁﬁtterol and bile acids
ré&f\%[‘@nﬁ?@nttﬁ)e Eellgblﬁ@dé%l,Thte & 8asE® ﬁﬁlﬁﬁntcﬂfd:hﬁ‘ﬁgt%fdl 7 bBlaBids in a Gall
mce were nmalntained on Chow diet. day 0, mce

B&ed«éerbm@mg withedsmeaseO fplesmie lasy dimsé, hpapnbtfrm develsn@fIeDL, IDL, LDL)

SR B ERRb BIGADE oHOLE b AR oot maaae

dholegtef & GRixY £l fvbRK bﬂ&e%@i’o?fraﬁs}%rﬁff PREEARNY Rhe ﬁ@p‘ﬁ%es in accordance
recei ved water sol ution of conpounds. Four weeks

wigh preferrrdaepeoty of thevpteséns dnvention, gl 1lhatrat¢d et Figvired 7wer e

vas. JNRSA 1 | Eferelailes Pobralufnndh Rt Chbbh souLm Biure 18 that

ificibatifR b RNk | | t
i A(r;m ; nlt of n%ﬁEl ?ﬁsrﬁ& W1|§§§%Y§gir)el§§segﬁa§6 dg %iéi:@({:?ets%l%n activation of

RS ulvisgise @iasma (bource ef)el\@n&()OdHtﬁﬁdchfrbm Chow fed m1ce and from mice
of SEQ I.D NCS;

200 445 286],. Ef f
fp‘%m Tigh G anasis C@A(?@%]élfé i3y, W%@S@bat%dn‘dltbé’%or the peptide
me &b iING: 2)1,':8;63 ﬁ;ﬂﬁfgﬂl?%gf 42 o ol 634 §p ?Vé’é) a%;ﬁé]; et lkPl¥l% Reaction was

OoE-/- Mce erence

sFar@drhy amjti@i gho.3quwNslawha/BBIWAtHEHRVSEAIDENO mBh® to 100 pl of

assay solution containing fluorescent substrate. PLTP activity was monitored on

Spectrofluorometer for 20 min at 37°C. Each bar represents the Mean + SEM obtained

from 3 independent experiments. These data are in a good agreement with results of
-79-



mce .(4 mce in each group) were maintai ned on high
fat diet. Control mce received drinking water,
woher@ass7experi mental mce recei ved wat er sol uPCONS20#/012445
conmpounds "Ad Lib". Mce were placed in netabolic
cages overnight. Next day, feces were collected,
dried for 72 hr, weighed, and total chol esterol was
seodyiregc thedloagdertl affédt fifetlescEpelidbabn HEwReasiaMas HIIS levels (e.g., the
mean _SEM of two_ i ndependent "netabolic cage”
f%SPZTé (otAangdswith ot days pempp.eshopmnisdFigure ARdargl providekstrong evidence in

erct ' fed high fat diet. unt . of SE .
Pigrngf PETE ESNEREL I8, 0 T8 RaeBiviips “Tometiidia gam.  Peptides
cBfefpond{n@2B7SEQNIC RS 35i,00,36t i A : E%@ﬁ' .

Fi gip; es n% 22 ad%d Tabl es 6-8 dégrmn(gtq%kaf%zdn?#a Uikl on PLTP

ke | 1t i epden ortlyi thet thehsitwiopreptidas aldoalip ept show sigifiednd netivity upon

. J i gpne in . accordance with the Ml ecul ar
%g?ﬁ%ﬂ%?lﬁ%?og?&g%se?%%ﬂﬁ} , via either intravenous

or  qoze3)del ByRs b IRWIES al ARk Bh ' -

i npr (c)[vemgnt s1In p{asrm I?ap?é%}g?{é%’ﬁﬁ%’?g?ﬁ:%?b @Qigg hMaK];26249) on
Meuse ttosmhbivoptan davhilamdRild deid d limidsyerlan B teogBiticieference to

J t el d el ti f pl | | f
AR LB e S Y BREE L1 S 0 o en
ek férfh QNS And Bafd Q}H\ﬁl §§d5 ané qbe@}ééﬁes@htaﬂfe 3@?%?09@ independent

invitro triangle used in a scteening netho
ckprrtmerfty wids C5BifdufedsHFDkelNo teooe lasne ainglT ekperiment.  Effect is

it s & GF e Siaties PBTRrER CRamounds on both
-L | ' . (=1
ac- Lphogh)o eE}jf@Jt@fﬂﬁ%@%%&ﬂ@ﬁ?n&b ok gﬁg‘é)ggjv\%ii%}h}%rfp-zqz49)

frompre- |oaded nmacrophage ce nmacro
irgto Schowl BedeApdioV-esice polPloont TC ifliatel Cholbaam) -CBlith reference to Figure

formation a atheroscl erotic plague formation). Thus,
2nive @8ﬂiglafycﬁéﬁ?€-zfm it Fiesniseid oy diebdOr B af thtaxperiment at
TR DAL S0 RIRO VMR BET 8 L e

geavpe t(h migs pee geeb) withrsimilse'@0 tgpoupamsas shdléuteref T46ésS Obntrol mice
nmedi at or _.compounds, on ox-LDL accunul ati on in

{ est
roch o SRR L SRDTEH R 8 PS5 WA 40 BEon 6 sarapound. Mice
wWeld BRI QRrPt2{g%am oal L[{rlﬁs%‘adc thﬁst&{)f)gxfagﬁqéb&fhed?f Each bar represents

at heroscl erosi's. The ture epat ocytes are use
et SEM o€ defniimals sndfis topeestistativeREIT15 desindhaions RERRUNAS biweekly.
ake by the liver. The use of the

on cho |__u
AR RESERTEINOLE! R ori ne Befbed ootk 8 hr.

cel | jgqx1 conpinat | ' j vV celd

advanggg(]eoug?jg&grd Vi slﬁ]a]\fréobﬁi ét)jérﬁlgsor ﬁ(ﬁgdr ééﬁc(égp"‘%%g’ 26451,
2647, ewide 2685 B crespraatiedly)oon aPldsme nivesleststoL MRV aS iRT MoE-/- Mice Fed

fflux fromthe peripheral cells, as well as uptake by
ff%%gf 2 ( P‘éP re%@‘é?%?@dpi@w'émal ,dhrepanershy old- noFap male mice were
- 44 9}. Ef fect of SEQ I :
e R S e T K N T -
wess inddddv 2ty )eraups LBLmMedp@t @dup)C FitiiailhOBrab thedrPbholesterol and
Ch%l esterol in Hep& Cells. Wth reference to Figure
wsight ey mies Teseiyed dripking s@ter and axpesimentab nrcereatived water
' 5 rwell .in serumjfree . . .
oo BTG ooty ER RS 148 ity BN Gh iy it M were
bRdmwase inlDLO P4y8; aficehdpRemb @holbﬁéro@WaBa%ég%itﬁ?d.PEa%%ar represents the
u .

conpounds, were added to the cells in
mean £ SEM of 4 animals and is representative of 7 determinations. Amount of SEQ ID

NO is expressed as mg per kg (mpk), consumed per 24 hr.

-80-



of serumfree nedia. Treated cells were incubated for

24 hr at 37Cin a humdified 5% C02 incubator. Each
woanoweprresent s the Mean SEM of 2-3 i ndependeRCT/US2004/012445

experinments. [0290] Effect of SEQ ID NO 91

(AVP-26249) on Ac-LDL Medi ated Accumnul ation of Tot al

Chol esterol and Chol esteryl Ester in Macrophages. Wth

ref erpage  { eebOyy 8Eeh/pWORN o3, 095 | I RVBIBY49, 26451,

in assay nmedia in 24 wells plaie at ‘the density

@@%ﬂm 2639 Sprespestvelyd bn HuiddmB ofNChbleFiibel FiBrdted by apeE /- Mice Fed

i ncubated for Ihy_at RT w

go B e or Vi GERE B S Bkt Al s avR,O% Enowis ol ppoE-/- male
U(%l4mﬁ{e 12?@%%% (%E\%Raxger%lr}?n g&?ne‘&e&{j@%ga? d:uﬁcg 3?3{1 £8 mice received

cﬁaﬂng anater ephesen esparineenidd anice Seddivald Batdr r‘s&]}ﬁhbﬁs’ibﬁ&ompounds “Ad
é}g 9%% Effect of SEQ ID NOS. 91 and 146 (A VP-26249
¢ 2¥isIverp éﬁ%@étlfl\@?“%(’h%‘l‘?g@( ovemighe diNgxé glay, feces were collected,

ArQurgl Bt hlo%é?%heﬁo no%tgﬁ!cﬁ 8f @F %XE‘Q%(? sa.tngr Lotified. Each bar

Ester in Vascu erence
Iepreﬁelgm the @6an #IBHM Mm%dépﬁlﬂ&ﬁt‘ﬁhlémlﬁﬂiceca@@* bﬁpeﬂﬁ%n@s that were
I1's plate at the densi 9x104 per wel |

d
BerfosBe Ak e hvssly iisahe miss wonp £ biek FatPBS. dhgunbet SEQ ID NO

[ iﬂ%ﬁ% r Ihr at RT with
lglé%,ﬁr@%sgé\fa\/lgt cg%ng%gcﬂs\;\‘gl:rég%gp ‘to the cells in
500ul[0@87]aSS$ty comxtiidon, The adsalls eehhﬁnmf ¢ IFAEHPARERY and Tables 6-8

24 hr. at 37Cin a humdified 5% C02 i ncubat or.
state that hyeeslipdsmiqymiquedminisenad the paptide medipterciefRCT designed

1?3/%@@%50&3@31”%8%?@5%%&61?% sﬂge% l le\ljno‘fsen(gg% th e1tf11'er intravenous or

dzhio Helsteey @butkd, f dxnibifedosubAahill- 1 h%ﬁdﬁﬁnéﬂ@ i@ ANAGES 1i W{ﬂﬂotbm profile,
referenceto Figure 27, human THP-1 cells were p F

%ﬂﬂeﬁ% gnkanped dgargagel of gy é@l@sﬂé{t(a@h@g@l@nkhpqprottm @ed elevation
f f P 48 hrs | at
OE%’MS by Do PERRRE el iR Bl Bincble. e 1o the

cel | S[0288]500W1t10frefaﬁeﬁaey toTEGe 1R CI8) taBbdHeRGtiENagraddh dHoSvs an in vitro
|later cells were washed and PBS or compounds, were

ha‘la’e%e upgsl e sereping metisglogl ldeﬂlfaeewomau@ds lilgdy & enhance RCT in

n re i eyl d at
708 08 SRR D GAE RSB Sk Sl far mesioor
doh@ohﬁdm oh tBMa6fLIH- Ghblestele ndarhuleifie rah&&!hb%stefﬁze%ﬁhx from pre-
goal is to nove cholesterol fromthe macrophages

18%3 azamraplta@mcells imeerophages iwhich acoumutade sbolestotol contribute to foam

e ure 30 The. abi li of the
FUSPHANS: W Fobapidadt biat? Jggawélzi%g GRigment of the
thibgdle 48 Usb@6 Shtke it TEBtReneks Soft st icbRpbulisT oMBYCPCas well as
predi cted based upon the assays perforne as shown i n

meihpgerasisoal atherpselowosisThEke icaltured @sxmam sewotte usely pells are used to

B AN Pl b T
wasaigasgl, Miel :aphlse be |rﬁ§ﬂe§ kOthedBn&tfon oF BaMRENS gﬁkf‘ﬂl% progression

cel | such as THP-1 cells and vascul ar snooth mu
Qf@ﬁheﬁoﬂﬁhwses i Hleg edsiredheraticstes ercotsel dv absess the effects of the test RCT

dO a%tgf ]gét}}{%? UChc}}qies\ﬁ %ﬁgecll& gl%eng'}?e;prﬁlﬁeﬁge. gfe the peripheral cells
ﬁff@ﬂ)@hé{@@t aBd/of NEnPSERS cl'en\églmst LN doth g)%a\ﬁ%ﬁ ith the liver cells)

screening nethod in whi test conpounds
advantageously provides a momtor for RCT—reduced cholesterol accumulation and
enhanced cholesterol efflux from the peripheral cells, as well as uptake by the liver (for

metabolism and excretion).
-81-



are assayed in vitro using macrophage, snooth nuscle

and liver cell lines such as those disclosed, to
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[0293] One goal is to move cholesterol from the macrophages and aorta cells

into the liver for cholesterol clearance (See Figure 30). The ability of one of the test
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removed and the artery was opened longitudinally, pinned flat onto black dissecting wax,
stained with Sudan IV, and photographed at a fixed magnification. The photographs were
digitized and the digital images are shown. Total aortic area and aortic lesion area were
calculated by using Adope Photoshop 7.0 and NIH Scion Image software (data not shown).

[0295]  Effect of SEQ ID NO: 146 (AVP-26452) on Atherosclerotic Lesions
Progression in Aorta of ApoE-/- Mice Fed High Fat Diets With reference to Figure 29,
ApoE-/- male mice were maintained on Chow diet for 4 weeks and on HFD (1.25% of
cholesterol) for 9.3 weeks. Mice received SEQ ID NO: 146 (AVP-26452) “ad lib” via the
drinking water for 13.3 weeks. The concentrations of SEQ ID NO: 146 are zero (left
panel), 1.4 pg/kg (middle panel) and 2.8 pg/kg (right panel).
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chol esterol transport. 2. The nedi ator of reverse
chol esterol transport of Claiml, wherein said

nol ecul e has between 3 and 10 am no acid residues or
anal ogs thereof, and conprises the sequence:

X1- X2- X3, wherein X1 is an acidic amno acid, X2 is a
i pophilic or aromatic amno acid, and X3 is a basic
amno acid, and wherein X, X2 and X3 may be arranged
i n any sequential order; wherein an amno term na
further conprises a first protecting group selected
fromthe group consisting of an acetyl, phenyl acetyl,
pi volyl, 9- fluorenyl nmethyl oxycarbonyl, 2-napthylic
acid, nicotinic acid, a CH3-(CH2)ri CO where n
ranges from3 to 20, di-tert-butyl-4-hydroxy-phenyl,
napht hyl ,
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substituted naphthyl, f-MOC, biphenyl, substituted
phenyl, substituted heterocycles, alkyl, aryl,
weubsHot4ti ed aryl, cycloal kyl, fused cycl oal kyPCT/US2004/012445
saturated heteroaryl, and substituted saturated
heteroaryl; and wherein a carboxy term nal further
conpri ses a second protecting group selected fromthe
S of an am ne, such as RNH2 where R =
H, di-tert- butyl-4-hydroxy-phenyl, naphthyl ..
Subst t ut a THEABRIPRy o TEvatEs gfestat MR, commising a molecule
Mhg aRURHL trekiBH, BEHSIPARANE bE SroRdtteY bogid ¥hd a basic reg id
Csuglgti%ut ed alryl,él cycl olgclrﬁky?/, fuosed cycl oal kyla, asic Tegton, sl
neéd¢cutediavthghestarchae pHaptad b serbysiex tithaldDE andfaatlest density lipoprotein-
tero ... 3., .The nedi ator of reyerse chol esterol
e T e B e o SO HEREPSE. 1. x2
or X8 arerh afildiRoROrdel&st Wsfstofhi tHASHIIP AR o wherein said
reverse chol esterol transport o alm?2, wherein dne
noieculodias befweéh,3 ARl b adidhoaacd nasitivks ed asatogshibeieof, and comprises the
sem synthetic am no acids. 5. The nedi ator of reverse
SeWEEst erol transport of claim4, wherein the
nodi fi ed N-h et Segd - 8Y EC AR, AcCi~gh I : 1
bi phenyl a?%%%gigw% elzlu ét %n%ﬂﬂli glgfdgl&pur edqggnﬁhggz i 2 lipophilic or
aci danefaticemhiso hsidanaé X3ois 4 bedt aminoandd,cand pheeanKinH2 and X3

hyper chol esterol em a and/ or, atherosclerosis in a
manmlay be Agngsda pay seusal9gderan ani no and a car boxy

t erm nal 0 ri,si an .l 10 ' r a .
acidic amaﬁlgreﬁ?g% \?\%1%865%5%4%%5%%%/%%%4Emtecmg grovp
aci dse¢lesedluomr tigterdrvay | somsisting eoff ,anancdtylor pidnylacetyl, pivolyl, 9-
enantjioner_ of a |ipophilic or aromatic_amno acid
r esi dyeresyloydpylogicaipenylh er-ayrthylien geidn njcogpicpacid, a CHs—(CHz)n—
enan ne :
ot GarTv il B BRRLL AR 1 S SRBk B aydror pheny, naphthyl
conprutstisuted fidphsiyl o PICKS thipigngl, culistitaged pladngt] stibsimted teterocycles,
group_consi S%S% of an_acetyl, phenyl acetyl, pi

b

0L O RUGh ayh gk Pk DOy SRR e F i earied heteroaryl, and

ni cot j0.: ' %{i—l& CO where n ranges from
3 to%gl%?l&&?(f%agl}rfa@gu ey éagﬁﬁy roxy- phenyl, napht hyl ,
subst i t ut ehereapht barboxyf tdidihal uphe@nydmprisebst sdcuhé@ grotecting group

phenyl , substituted heterocycles, . alkyl, aryl, )
subs®elecied fromy e greupcgansisting of gn apigecsych s thlz, where R = H, di-tert-

sat U r-grl{}%go‘n?%%ﬁ{]e}éhi,i @Hﬁw t %hﬁ&'tﬁtg&“r&ggt%yll, £2MOC,. biphenyl,

het e érein car t erm nal
furt hebstienedphass sabsiordhefiaiyeles, dligyl garpl pubssighted bsdl cycloalkyl,

fromthe gr ougyconsi sting of an am ne, such as RNH2
wher dused €y¢loalygyl, ﬁfé\ﬂltatedﬂ@%%fpar&], Ry FubRtiutadesaiprated heteroaryl.

naphthyl , bst i t hyl MRl P :
subs?l‘ t ut é%l %prﬁédﬁé‘r#} %g 6%‘2%?% Ei%/oé%ft%%]t er 38%032@ )Agllll k2§/ lv&’rherem one or
n@dr¥ bf X3URS bk XataeelDadnyino aéMckaahdsyl , fused cycl oal kyl,
saturated heteroaryl, substituted saturated

het eroar yTheanerfiete of irreerse ghndesidrek ssparial Glaiss ardrein one or
iR ofk1! §3%1 3826 Rlodli & ReRVL LRERR B 00 Adkds.' ¢
5. The mediator of reverse cholesterol transport of claim 4, wherein the
modified synthetic or semi-synthetic amino acid is biphenylalanine.
6. A substantially pure amino acid-derived substance for treating and/or
preventing hypercholesterolemia and/or atherosclerosis in a mammal, said substance having

an amino and a carboxy terminal and comprising an L or D enantiomer of an acidic amino
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m m cks ApoA-1 binding to LDL and HDL, (2) it binds

preferentially to liver, (3) it enhances LDL uptake
woyod4io9er71 LDL-receptors, (4) it |ower the | evePeTais2004/012445

LDL, IDL, and VLDL cholesterol, (5) it increases the

| evel s of HDL chol esterol, and (6) it enhances plasma

| ipoprotein profiles. 7. A conposition tsuL,t a}glme for ) )
agif apsidumeriesivatis barcphan lape D agtieBenet $HBORIHHE 0f aromatic amino

A A C t | i ¢ Q] i . . . .

G TRUER F P BRICEEE R B 1Thp AR GHS: 2L Paniq amifo ocid residue

ohastiagivathedifdi c region, a lipophilic or aromatic
region and a basic region, and wherein said am no X
aci d- der i végrei|the \aming stsrraingi fanthesr gueRitseh ditelyprotecting group

attached .to an_.amno termnal a n i ng.
gr ouf;e 3&?%0%@8 tﬂbe FCh b%)%s/]ls{i‘lil% r?rlfld r‘%@l ’%8%16116 dplga(l]lgiragl&ki’ 91V01y1’ o-
sai d fRotdaginathdodRiibead, ThatiR eald] atatike addpri §85—(CHa),—
at | east one D amno acid residue. 8. The conposition
of OCGH-m Whewhinctengerc ffipges 4 A0 aditterbhetybAdnidaeyaphiegyl, naphthyl,

e qusipie uBI IR0 S BN SR prtercretes,

PCT/ Qﬁ%@oﬁﬁl&ﬂﬁﬁm‘cé@ QFRl Ryefdalk§l, afsaC eyabstyindat@ated heteroaryl,
acid residue; Xb is any 0-10 am no acid residues;

Xl- - X3ubBituted saiwiated haterehrylesndihediker deri vati ves

t her eof sel.ecte i ndependent from an acidic ' .

aci d resi dUETH 9 B%‘_gﬁ’%f REs Nt CgPaiey s Sootd piSiecting group
basi GeRBcAPoBFiHE f&H Sis@hig 8B4 MBinkyich A ROTH, whbe!R = H, di-tert-
the proviso that one of said X, X2 or X3 is an _

aci dibwtyldshyduexy-phreeylof mephtliylx substitaied x3naphthal, £MOC, biphenyl,

l'i pophjlic .residue d e, of said.Xl, of %3 .S

basi @ut’%g?ta% Qﬁer% %“Bgf}l}ﬂﬁ?g -eﬁécé’ﬁ%%ﬁ’oa%@i %rg%gg‘_;s&bt%tg(;i a?g, cycloalkyl,
I's ana JelosyRRhifut@Chdetogsi, tuBstitald sYeR&] RettRRryl, and the like;
pepti de medi at or has 15 or fewer am no acid residues

and amgtionally conprises at |east one D ami no acid

i due. 10. An i at i Si d - )
CeTected TPisPRRBGIDERIc B pCER B EOTPRE froperties: (1) it
conpapnGsksiAROA Afviddkd & BPL bhd HIOL REY it Westisdireferentially to Liver, (3) it

conprising a conpound selected fromthe group
consieahamgs A&DISERek OO NGSer IDbmeceptTs, (4Yit lawer the Ireis of LDL, IDL,

e 2Ly TR, Bt TRHA: % ESRL KR eyl a0 1
56- 5&1B&ed Blashid 1ipBprotén pRifiles31, 83-90 and 92-95.

7. A composition suitable for oral administration that ameliorates or prevents a
symptom of hypercholesterolemia, wherein said composition comprises an amino acid-
derived molecule having an acidic region, a lipophilic or aromatic region and a basic
region, and wherein said amino aqid-derived molecule has a first protecting group attached
to an amino terminal and a second protecting group attached to a carboxyl terminal, and
wherein said amino acid-derived molecule optionally comprises at least one D amino acid
residue.

8. The composition of Claim 7, which includes at least one D amino acid
residue

9. A peptide mediator of RCT, comprising the sequence:

X Xp-(X1-X2-X3)-X-Xy,
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13. A pharmaceutical conposition conprising SEQ I D NO
1. 14. A pharmaceutical conposition conprising SEQ ID
wOI0040028171 15. A pharnmaceutical conposition CORPTIUSR0VE/012445
SEQ ID NO 34. 16. A pharmaceutical conposition
conprising SEQ ID NGO 86. 17. A pharnmaceuti cal
conposition conprising SEQID NO 91. 18. A
phar rraceut\jvlslce%incorrposi tion conprising SEQ ID NO 96.
19. A pharmaceuti cal conposition conprising SEQ I D NO
145. 20. 3 PRALERSCHbGR] ackPPRRBEL | On conpri sing SEQ
ID NO 146. 21. A pharnmaceutical conposition
conpri si ngXSE@ny O-10@ming 8¢id 2gsidugsconposi ti on of any of

Cainms 1- rtise in the preparation of .a. .

medi came nt%%]s%@fggl &% FMgy rrgﬂgsf?séf{"leénof offetfyglives thereof selected
t r eatif@penMintyYbsth GAQIREE GHHERIA 183Gk lipophilic amino acid residue,
atheroscl erosis. -91 WD 2004/ 094471 PCT/ US2004/ 012445

23. THnd acasposminogridfesiduai an @Piyativeethereof,switld the proviso that one of
medi ca LS sui . table fqr oral admnis tion. 24.. . o
The. CBIbRS: 12 %t 300 il e, G pisai o 0namgars a lipophilic

i s cophineshd¥dddraaiabil &oaGits Qiarﬁjdéfégreﬁ&éé;n' niacin, a

statin, or a conbination thereof. 25. An I'n vitro

scr eeni ng Xgis oy 0f10ramide atid rgsidigst est conpounds t hat
are likely, to enhance reverse chol esterol transport

in vivo, 864115@%% ite ’élﬂraic‘_rﬁigreﬁl_ E’J‘Fé‘gfler ol
accumul at i e Lip ﬁlﬁ‘éﬁﬁfpﬁﬁ@ lh&iideBr ¥hd 19 b fé&@nﬁﬁﬁﬁe&‘f@ residues and

and absence of t est conpounds; neasurl
chol egptiendly anoprivas attleash omnD/anrine héil wesidue. AcLDL- | oaded

macr gphages i itrq.in the presence and absence_ of

t est onpdAL?:‘hd}g(,j amfglait?ferﬁoﬁmsﬁ’é fleSPmp gplegted pggm the group
BB AR IAhObRRAE Qb 1??(1@‘1'— ' 105! iver cells and

reduce chol e}gﬁergl P@\S/g S |%6tﬁgg?ﬂé€ﬁages. 26. The in

vi t r discr efemi RGTmetedmtbrofco@ipaising?2a, cébmpduner selectpd | &omgthe group
measurin C erol levels in OxLDL-I oaded vascul ar
C@Hﬁﬁﬁ%‘?&@ﬂ%ﬁé@ 34 Whld-in the presence and

absenge off egeTC d nﬁﬁlg' rel f

iden{ll fying test g{c;mn%gﬁhﬁ? ur% erg géé@?r%&?séélg&e@ from the  group
dod@stingf ofi SHY) €10 AO8enly L6t36att2 etfhd G6-I8) 6Bt 82-GH, 76, 80, 81, 83-90 and
%Q%JWI ation in liver cells and reduce chol esterol

Yelrel's in macr ophages and/ or reduce chol esterol |evels

in vascul ag hﬁﬂg”% ; I <Pl NbVvitro
screeni ng tho o%lcgjgﬁhrfofgsn énlpgsﬁléssa{gﬁgﬁ?mrl cells
are THumam phapGachdpal ampposilonscongBisinBBEQ D WO:rid 3.
screeni ng hod of . Cl aim 25, wherein said nacr ogphages
are IRumarf Phpmacggjoakcomposition comprising SEQ ID NO: 34.

16. A pharmaceutical composition comprising SEQ ID NO: 86.

17. A pharmaceutical composition comprising SEQ ID NO: 91.

18. A pharmaceutical composition comprisitig SEQ ID NO: 96.

19. A pharmaceutical composition comprising SEQ ID NO: 145.

20. A pharmaceutical composition comprising SEQ ID NO: 146.

21. A pharmaceutical composition comprising SEQ ID NO: 118.

22. A composition of any of Claims 1-21 for use in the preparation of a
medicament suitable for administration for the treatment of hypercholesterolemia and/or

atherosclerosis.
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29. The in vitro screening nethod of Caim 26, wherein

sai d vascular smooth nuscle cells are primary aortic
wernnaHoa44Tuscl e cells. 30. An in vitro screeni ngCmaiShmd/ 012445

for identifying test conmpounds that are likely to

enhance reverse chol esterol transport in vivo,

conprising: measuring chol esterol accunulation in

li ved3cel ﬁlhe cemppsitien pHClaire 23 sdereiresadhaedidasment s switable for oral

w&ﬂﬁf%%ﬁg conpounds; neasuring chol esterol levels in
c % ded vascul ar snooth nuscle cells in vitroin

the pgesenie caifodRSLHCElRh 20 efheeRRRAMRLScaRBS is combined with a
i dentifying test conmpounds that enhance chol estero

bide eaidrbingingiesinnniatines staiiglor 8 camblinationtheraifol est er ol .
| eve&& | PN CvlszJrgJl rscrsee%% Qm%%cgore id%%%ih/?ﬁg t_egtzcompounds that are likely
to enhance reverse cholesterol transport in vivo, comprising:
measuring cholesterol accumulation in liver cells in vitro in the presence and
absence of the test compounds;
measuring cholesterol accumulation and/or efflux in AcLDL-loaded
macrophages in vitro in the presence and absence of test compounds; and
identifying test compounds that enhance cholesterol accumulation in liver
cells and reduce cholesterol levels in macrophages.

26.  The in vitro screening method of Claim 25, further comprising measuring
cholesterol levels in OxLDL-loaded vascular smooth muscle cells in vitro in the presence
and absence of test compounds, and wherein the step of identifying test compounds further
comprises identifying compounds that enhance cholesterol accumulation in liver cells and
reduce cholesterol levels in macrophages and/or reduce cholesterol levels in vascular
smooth muscle cells.

27.  The in vitro screening method of Claim 25, wherein said liver cells are
human HepG2 hepatoma cells.

28.  The in vitro screening method of Claim 25, wherein said macrophages are
human THP-1 cells.

29. The in vitro screening method of Claim 26, wherein said vascular smooth
muscle cells are primary aortic smooth muscle cells.

30.  An in vitro screening method for identifying test compounds that are likely
to enhance reverse cholesterol transport in vivo, comprising:

measuring cholesterol accumulation in liver cells in vitro in the presence and
absence of the test compounds;

measuring cholesterol levels in AcLDL-loaded vascular smooth muscle cells
in vitro in the presence and absence of test compounds; and

identifying test compounds that enhance cholesterol accumulation in liver

cells and reduce cholesterol levels in vascular smooth muscle cells.
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