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WD 2006/ 063132 PCT/ US2005/ 044422 METHODS FOR | MPROVI NG
THE STRUCTURE AND FUNCTI ON OF ARTERI OLES
WEROB86REFERENCE TO RELATED APPLI CATI ONS [ 0001pCT/hE®05/044422
application clains benefit of and priority to USSN
60/ 634,318, filed on 5 Decenber 6, 2004, which is
i ncorporated herein by reference in its entirety for
MNHET FOR IMERQ%I\NGATHE SIRTC TIORBWEND BANCTION
MADE UNDER FEDERALLY SPONSORED RESEARCH AND
DEVELOPVENT [0002] THO¥ ARKERIOELSported, in part,
by Grant No: HL30568 fromthe National Heart Bl ood
Lung Institute of the National Institutes of Health.
The GoveFRQWM-REFERENCE U0 REGASED &PTIGREIONE may
ve certain rights in this_ invention. FIELD OF THE
[000TveNT) Gl erpdisttionslaimsReasit & ng @FiPENHS (PN RE/6PHSILE, filed on
DecBib¥%e6 Sdbar wiNEs iscihﬁkﬁ'goﬂa&dql%@iﬁ Bg L-&ErentdinSits Y& D ¥ purposes.
provi des novel nethods of Inproving arteriole
structure and function and thereby mtigating

S B S REGH G B P SO g SRR stipebrrALLY
descri bed SBONSORED RESEARCH AND DEVELOPMENT

circulation (as opposed to the venous circul ation)
[006]]t h a ditasrwbekr wisduppertek i pat, by GrianENo:dALIS68fram vie) National

of ,.< 00 Therg i n tensive.J.i terature on
Heofy g £ sk ot e Buff s apii i G Shnagt of the
UnidiSiftes SURREASRAY HatedBtaln@eRs inMIstihvdnfibar ct

denentia, Al zheiner's 20 di sease, and chronic ki dney

di sease as well as in other conditions. It appears

that a variety ofppdihePPHEANCRRGTONNS can result

in thickening of these arterioles acconpanied by a

[00031ss  of THioImFBhti SrARARRRGES thel field of PAA0hr hBeiciHe! MRbarticular, this
response to a fall in blood pressure is vasodilation

invengon prayides megelanetheds af dmpeqsigaréerighstigiure andiungrompril thereby
L ' . : ToJol e arterioles 25
Huuﬁ%t%ﬁ?%ééég?&gm% gﬁ ?&Héhﬁn%aﬁg%%&%cﬂ%éstg)&r e my result in
a fall in blood flowto the target organ. If the

target organ i rai e rd bl ood
fl ow can resul?%&%ﬁ@gréﬁiéﬁgwwt@ n of the
teriol [ VO . .20 D .

00 s sy P PR O R B apial circularion (s
oppsseditd theheyous dicudatiohy with avikaraetsn@ftbr parfaionf fixahien obiravino) of <

a erefore the infarct is, smal| and pay onl e,
200 ;&‘2\20@2%613 A eSS GrAWE AR fRanees }Ibm@fe% ched wijk
hyp&ﬁ&sﬁﬁ?ggmé,%b_ cHRoi BlHoreh 36 hERi-Rfart MR ehfa N Bheitl-P8

may lead to significant end organ damage. 5 [ 0007/]
diseT$ee amdfloonic kedieyeinessef asrwedl @ve wthieo nomfitiensc Ht gppdawitigrn variety

of pgt%gﬁ)%lecai ggrldgtgoens %lar? %%ult in thickening of these arterioles accompanied by a loss

of normal vasoreactivity.

[0005] The normal response to a fall in blood pressure is vasodilation to allow
resistance to decrease and maintain forward flow. Failure to be able to vasodilate arterioles
in the face of a fall in blood pressure may result in a fall in blood flow to the target organ. If
the target organ is the brain, the fall in forward blood flow can result in an infarct in the

region of the arterioles involved.
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pressure control and control of plasma glucose and

lipid levels. The use of certain agents (e.g.,
wGeba@kionsB2t o i nprove the structure and functi oPCDUS2005/044422

smal | to large arteries has been known and assuned to

|ate t ent s | ower
[006fﬁ0| est eérjlgige t%eglq %%:/aerg 5P n?j% gﬁqﬁﬁ) gva%lé/ | SeTVE R s ghthe
brainh@ tHdrefors the infest (satll MdGnay &Qﬁ@@ eckived add “Sdn2@ibment”.
Crculation 10 109(21 Suppl 1): 8-26). SUMVARY OF
Hovygyer, we/eplievorbd asgusplatipe opiush @rﬁ%@n@sfﬂ/femql@ PVeklize aytiead to
di ng that vessels smaller than even
s1grﬁﬁ@ang§r§ﬁﬁg%{lﬁ % Jr]l es (i.e. arterioles) thicken,
cone sfunct | d caus n da to
00§ AiC0 e YR HREL 1 e RSB e T AR s eI e gk factude blood
predsitédhiroland virdBst Pashin %‘l‘ﬁéd@@ dnd B idﬂ@fe@é/ Theh€e of certain agents
structure and function of arteri o es and preserve the

(e-gf. siéEng)dA impravadhe Brughne asdifmeten @fifénﬂd}f@llmrgaﬁﬂem&irﬁéﬂoeen known
I t f
and[aQSQl egl eté-rfér:létie tb ([t;he i ﬁt? of th%gg%%n argthzvrv?r hé)ls’es{emJ CatnEl feduce
1nﬂﬁﬁﬁh/amry telhaffil@ationThe tl‘r@hﬂﬁﬁdas (3e¢pé.gaStNoribBMOEAS. (2004) Circulation
administering to a mmmual in need thereof one or nore
109Q1 up! &btm\?ez@gent s described herein typically, in a
20 dosage sufficient to inprove arteriole structure or
function. In various enbodinents the arteriole is an

arteriole in ki ceYIMARGOMLFHEAINYENIZON n al veol i .

100G, T S P Eimg iR s 46 e KRt ad Rt (hat vessels staller
thalf‘é’\fén R RallesT RHikSies B lélr dﬁ@k‘ucﬁ&d bYEhE %ﬂngfrﬁénonal and cause end
er e odi ment s

applications are conS| I'n various
orgarhdamaggrortiksies andivenans ﬂhﬁé)gamamﬂ:itmslqdhwyl Ahisrerartionl ppeddes a

ired. learnin d/or i alr ki dney
metﬁ%b'%ﬁov Waﬁisvctﬁlﬁ%aaﬁlwawggw eseEribp Gitip of end
org@RshéH & BEBRGH BRNLBnéne mammal is a human not
di agnosed as having or at risk for atherosclerosis

[oo@]d/ or Ci! %ﬁ% n RHARLARY AT ﬂ{\%ﬁu&i’ roy € he&xods of improving
treatrre or atherosclerosi’'s and/or assocl at
artepalerstmdgye aridfor fusetionu S he nﬂmhbdmmlsallmﬁvdae haRirdgenig to a

.G, tid d/ d t
i oPE Bl 6BE Po e S ino AL PAEGH? oS bembaITaRealy. in 2
doséé%%uﬁ?ctléﬂ{ o BBFIYE SkerfIe ster%ﬁPé |o§‘?1ﬁfét16ﬁ’r Ix?%ﬁxous embodiments the

adm nistration by a route selected fromthe group
arterjoleds an arteriadé imkidheyaandy aribsain aeniddom in plysali. The mammal can be a

hun}aﬁm@ég{ ?Egﬁ éI]I,OIlOﬁIg h?q;iltq%&@%%%?ﬁt?%%r}%ﬁ%ao%ttrrfg rnlt to? 2 gglll human.

Thug, QQ@M Rfedik3ParfdGhtd AR R Ad Adohd areSéHh@MEﬁ‘:ﬂeQﬁl$aﬂ16Usee‘fﬁHOQlﬁnents the
transcut aneous adm nistration, and intramuscul ar

marpiplis @ibyman|dingngsgd @G@V@ﬁm@m@mdw or iyepateadieainipfe and/or impaired

kldn% glsl’llpdst’%?l;%l o‘? 181rp§ rQ&l %&]e?%? 411%%? 1toﬁg£nfa%eo a1r} Ql%bg&i%%gts the

marmﬁﬁl i iaSiufrini R diakfssea las Bﬁﬁhg‘bﬁiﬂrﬁk if@Mathdrbidlapas bh@be@kociated
injection, and intravascul ar injection, subcutaneous

Pathoilﬂgé(é’tnﬁ@ﬁ not s Hartmeablos adeirsplexsisanilion a_sssmatml pathology. In
varibt¥ &ATBLE G glrlltt@ ghel) 55&?% taééﬁ@ ée % &8 1ab %h@/oﬁggpglﬁgu% Hetic arr}g/or lipid) is

active ag Fom
in aceisibsdgefornaflatidt:, Inlvifious @xierdieddd the dcavebgadsfHe formulated for
ci.rcul arI per ied D4F, circul ar] ¥ permut ed L4F,

admemﬁwogrh estpdfEapa heegrpuproonsisting Phetal adrainisiipden, nasal

admfiff¥YiRdtRon, Q@Eﬂ administration, intraperitoneal injection, and intravascular injection,

2-
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and DVPC. In various enbodi nents the active agent(s)

are provided in conbination with a pharnaceutically
waecweptaBbt e excipient. 10 [0010] In certai n enbODUNBNG/644422

this invention also provides an active agent as

described herein for use in the prophylaxis or
subtwtentows fitjecsfonamemsciliohesis Rawimgfrativp ainddatrampsoydar djectiom. In

Var]fé)glg St @8&}1&% tﬁ%w dg%d 11é§t%§183§§%)?£ réthe ?e%c!té{c?fr@l%etﬁé group

corfRHhE 8Nl adlinistraBom maph yillaxiisragion] feeral ﬂiEBmhlsQfatlon 1ntraper1tonea1
arterioles having inpaired structure or function.

inj qCGQQ,PPletE%’aEﬂUéﬁJ iTpjeetiqn: subentagequsinjeRiEon, HEBICHEREOWY adémmStf ation,
andc1 tléc?lﬁr ‘flg@(;t?o%t &h 'cér%ﬂq.%%b&&‘i%‘ﬁfsqﬂé a&[\;eea bﬁ’t are selected from
ructure O unctton ts typically CO rose one

the (groumfoﬁmemig &l D4F 9 AFC oaviesse MAT) rdviesse d el mecuigdampc{mjuted DA4F,
descri bed herein, and i nstructi onal rﬁt erials teac

cirquiralyisemuise e cliet e PgRiRdEYCFH4 STk Y ey rerse DAF,
andCORNICL | BW&EG@% aab&diheRd thya&he Qé&ﬁds) nﬁﬁ&%@écﬁm comb1nat1on with a

structure or function. . In varfous” enbodi nents
phambcenticatyeamicelfteblg excipept.i de and/ or 20 peptide m rretl c

and/or lipid) is in a unit dosage fonnulation. In
[001@T | ous Brdedine@nb&litbes tlﬁ@tﬂv\tﬁuﬁgﬂm fi®yidas en active agent as

fornmul ated for adm nistration a rqute sel ect ed from
deseHedgreatip forcusadn ghei MgPibHasY of tr%@éyfﬁ?rﬁ|0§ friegielphhaving ipppatred
smﬁﬂﬂ% B% il ﬁ&ﬂ 0 lso ?&;ﬁéd i@‘#l‘lfe ﬁye%tf Eﬁlta&t% ag’eﬁ‘tt s%%ﬂﬁegrl]l%f’elm for the

I 'njectron, ftravascul ar i njection, cut aneous
mamuﬁaetatd afry, médlaammtfmthe pmphyl]axmlosltl‘ealmemhof argemigles having impaired

intr an}JscuI ar injection. In certain enbodi nents the
SIEEET PRIURGEM- (s) are selected from 25 the gr oup

consi sting of D4F, L4F, reverse D4F, reverse
[00diL} cul ar Asopupyidedaredsits for the freafmgpi §f %@Pﬁﬁm&hﬁmmmd by
)

abn?)gl%gl%i%h F{?r%'émﬂé 8%%\{&‘{ ﬁﬁq\?g?f éﬁ@héﬁl%&%&ﬂ%ﬁ{%@é ﬁﬁfn%ge containers
coragihing ehageive @gont@) deqeribvd hiedini and dastictiaial arates dldteaching the use

of tﬁg gcg_tg\]aecaeg]léltétl(af)gl!ﬁ lﬂ%: t?qcaglggégao la%or?@i(lgbli? ;:l?ea}rl] %ﬁ@n%%g:byla In(g%\lmsal algtgnole
Y.

s LR EALLY PGl 0300 B0y (9041 rdor

pepeisls enitiett byd/br Bpid) isama-udit\i0s R A6/DE ISR In various embodiments the

PCT/ 05/ onent s that ccoppan
wctfvE SR GO HUIARS (g OB SBEoRbOY GyALHe ey ESTRe ey
coRisEih et bP oraP iR, rna@&l'aﬁﬁﬁrﬁhkﬂﬁﬁ bRl h@hmiEaRoh 8h@speritoneal
to nucl eic acids or polypeptides t hat are no | onger

injddtiankend 1b1ya\tah@11@eq1¢efrn@re §ubcwﬂn@ams 1wem1<atn Rrangctlttai@ﬁus grministration,
em ca t.hesi.z tides
and Blsiinculit Sebiin dn HAG SR e P AT Rl G setected from
thesgtr@hﬁcdn&sﬁn bDUF 06, r&RESDAIS r@etse)LAH, Bir€@EA Rbékmuted D4F,
di rrents the term"isol ated" indicates that the
mrcp@an;op@qmuteél Ip@ aeulpdy permuted iesense bAF] oukylymsemuted severse DAF,
eptjd " in" d I .

and ﬁ&?ﬁg h%ngea emBﬁcg {r‘r{eelgﬁ t{l? Qc‘:éw]@ %?&{@5 Bre Fﬁ{)@ld&? i omb1nat1on with a
phz&ﬁ‘ladedh@&lﬂﬁ&t&ﬁptaﬂ']&%xt@tm apply to amino acid pol yrrer s

in which one or nore amno acid residues is an

artificial chem cal anal ogue of a

DEFINITIONS

[0012] The terms "isolated", "purified", or "biologically pure" when referring to an

isolated polypeptide refer to material that is substantially or essentially free from

-3-
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10 corresponding naturally occurring amno acid, as
well as to naturally occurring am no acid polyners.
WO 0@:A§313he term "an anphi pathic helical peptiB€l/US2005/044422
refers to a peptlde conprising at |east one
co R FRPAR I ERREL S bR B3 Pl hEahtofR) B rspet o mctic
acitlMERINGH plypepAdGARP drn@ah WTePlo dWRlef 4cdsthr p%lyp@p‘u@es that are no
etc hi pathic helices. 15 [0015] The term" cl ass
longeraﬁhqaﬁpggv Hiecseegricss typispBy glanigng t}mrotnenaturSt Clhemmaéy synthesized
oduci a, seqr on of
ool B = coRf TR B R R THuR BEPERTE Rek yErooc, serum,
etce i caregn élﬁBd)ctiiﬂégtsaﬂhe tdie ‘pedl@ed' rmai@@deafhat ﬂieeifoflﬁfé?u@dﬂﬁ not found
. the negatively charged residues residing at the
38K eer of the pol ar face (see, e.g., " Segrest et a
il990 Proteins: Structure, Functlon and Genetics 8:
[00135- 117) Thermendypepige), i prntidet aidn’ proteind sre Wed msterchangeably

0O A R DATER L 4B 45155 o i

pol@nestie mihich ¢iel @ ndte aleid &hd adsRiubesenQRARAAL chEGH heogue of a
and Adaptatign (Harnmony JAK Ed.), R G Landes,
corggsBensB HRRuralX Opcuriing apinc acid @s Hish @ ippafurally gecurring amino acid
]xﬂgﬁzgrodlnerlc gl ycoprotein and a conponent of the
creted proteins of cultured rat Sertoli cells

ssin & Re . 7:233240). ..

[00$ﬁg tragﬁﬁa %8 %?%%‘ %¥ﬁ§g§ﬁﬂﬁﬁéa%Hﬁfﬁs r B BFgHmnmngat
leagrioné emphiphtiic h&ﬁe(ﬁﬁlgﬁﬁ)atﬂlmhd’lﬁéﬁdldmﬁlﬁf Cdray Q{ﬁ?hlb@ﬂh& Ielical

di sul fide-1inked 34kDa_asubunit and 471cDa (3Subunit
Pepgigey ofrthis InYRpLiaR CanRNTAPHSES WP OBIMSE® 648- 3, 463, c32DamplBp@hic helices.

|t has been associated with cellular injury, [lipid
[004%]ans po r The gpoptcdass & amphipathicdyliberefery ol  pobtéin structure that forms

clear of cellular debris used b cell injury
on G0 PRGBSt Polii s TOBCw o oovish oty ly charged
res@ﬁes’f@h&ﬁﬂé'a@ﬁlevﬁotlﬁ I{Un%‘lag’gltéfafcb Bhd Mle'rf%%tg@ﬂ}p&a!r%éa HSidues

pept i des,” and proteins and dropRobi ¢ probe
residingriit Hergn@x Oﬁtsh@mom faoee(sad f? gn étseg(eBa et @y (1®90nProteins: Structure,

001 oche 1828-11840). -4 WD 2006/ 063132
Pﬁ%é d§?§3%%8ﬁ2%25% 1d617] The class G anphi pat hi c

lix is, nd in u roteins, and thus, the
["Ojﬂ@ne cl ad¥ Oépom%el ip@a D) isRnpRnY &l vyt TRFASR isAEding
cludigid, TREVID @8, tind 9P 18D B, gg?‘f}q?hl BRE ELRIEORo® 1y

posi'tively charged and negat | arged residues on
Vertdl?eatp Aeaeloprace, Windiioa, ambidaptarvar(paimony BEk EdBe RaGskandes,
olar .face this class S not

t he rr ow no
Goqtietiny T80 S RO R st iene ebieaprosa ad  cemporent
of tid secfel&ﬂﬁbte?ﬁscﬁf%hﬁfned%trSé‘i;ﬁoHrc@Hs FRABGH 01, ala[l‘QSZ) Biol Reprod,

CGenetics. 8: -117; also see Erratum (19
27:33384€). nkhe t&ﬂﬁlatqdmr@ducmrﬁcmgiprchmd p@neator pmtein Shat 'L‘lﬁ@lergoes

RO G P, TR s ot
and@@%d?@(fgﬁ BRIk, 281 $9978830B9 f8s Géeﬁ%soglﬁé@mtﬂ QSIS injury,

helix, this other class posSesses a ran
llpl‘éltrsmsppﬁu@pom‘osafangomay belinyoled im e]gattansfed)ﬁ/ceﬁhm delatis caused by

ol 4R R sRELER 581 ERUEY L L0 FOMLEBEL 10

affllﬂWﬁelua[ngf 1856, pbftides Cdnd$roBRS aﬁd VHe%def)ﬁBQﬂc%"rogeaﬁﬁmhno 8-
that allows this class to readi
naphthalenesulfonate (Bailey et al. (2001) Bzochem 40 11828 11840).
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phosphol i pid and the class is termed G to
differentiate it fromthe G class of anphipathic
whedten6 isee Segrest et al. (1992) J. Lipid ResPCT/BS2005/044422
141- 166; al so see Anant haramai ah et al. (1993) Pp
109-142 I n: The Anphipathic Helix, Epand, R M
[00tfless, BBesclrest@amphpathichqlizdy foundrip a@rﬂaﬁ P%@laﬁ@nfl ghus, the
d y
nac 9016 0L E P AP RB Byl SRR 0o
dist3iButi&Bdt Iﬂﬁ&)ve&ndlarg‘eﬂl andapegdivel yaohergedtresidienionelte paat faee with a

naqr%)g\} qlléng{o q\%ggceelpr glgqr%ao ( HEEL r?c{qg%%cgﬁ& gﬁs Aoes not readily

e LR e

Geregdcs.c&l 103el 15 ; GROIYNER a2 @ME?’#OWI&EMQW@Z]W@C@ELM Genetics,

Q NET) , cons sus V\,heel ram
0: OSBRI SREPRRDR D e EinE PRGesy Wb et Wepise
charRRisti & Rithd & a1 Patkic BEliXV smle@w&fétclatsgd ﬁﬁ@hpah@meng this

one or nore synptons of atherosclerosis” ers to a
otherea)ass Poengssep aefmﬁm distribytior pf pasiizieloandofegatieely ohargest wsidues on

o R ST M A 305 G R RS pgaros

norpular FfteNBis d1as¥ihagd wi@e Borpei Cce At Allowk it lats toRehlily bind
oxi di zedmffhos hol i pids, a reduction in atherosclerotic

phasplajipd £ aspisdpanad (3t t differenfiatgiicitom thg & class php@phipathic
hellzﬁ\/@g]et Seoreld Qt %Si)@@?fj L%z&l%ks dﬁqg,'l Ni%e; QIEO §ée ? ’tha?amalah et al.
ecrease I n e ory

ension, crease’

(1993 0Ppj 1091 425k Uheﬂn@thuddmﬂtelm rEpand ®. Ms ﬁl (C]hﬁlmsiseBoda, Raton,
and the like. [0019] The_ term "enantioneric n

Flog ) Llopptel Rogigms ip iflsnity a0 dlassity amphgaing hq?ﬁal degnaips have

beeh%@s?énbag? fi8h ettaEg99§j"v}g [ARRUP e E@Pg@@ z%dqhélﬁ@é but are not

I mages eac st am no acl (except
limged @i the helarad wieelnirograer (WHERD oe WHEEELSNOREEE 3] Hedidal net program

T N R LTI

(CONBA & @@)M}f’}o)é@l @ﬁi@/ﬂj? %&é&m@é&@@&@éﬂ it diaets (AOMNET,

am no aci d" am no acid" are used to refer to
CO&B&EM&I‘BDRKEL @QMBDéSEIdiCT HeONHO/OETAc¢adsensas wdeeltphiegram

tati o of pl ane- pol ari zed
(C(ﬁlquﬁ&gb%h%&ﬁgWg?@Bﬂ& %ent wi th standard
age b hose of skill jn the art. Am no gcid
[Ooig]slggna%/:g teRgy éFﬁﬁ%"Pﬁ% whepgsd gL TF%PteP%ﬁoqéPleﬁomng one or

mof&s@fgﬁ&ﬁg Bleﬁtﬁ%gﬁérgs@" Feford o ARG, ?)EEVEHU(% 3PERfthation of one
inb e Handbook On 1ndustrial Property

or mnfecswn@tommc}mna:btmuu wé athetosdarosis (aﬁQ/@]r aSFheiatedpathologies. Such a

r ot.ect roup’.refers t .cal group_that
redyi G aem et 50t bnfedbiers bufticgts apnmeh e o
phdsphdlipids, 8 irétficbRkMath@BsAéBh pRALO ARG anPflipldMeduction in
car boxyl group, etc.) blocks or masks the properties

clini¢al ehextts $uphats ihonrd attqico@qgma?peﬁecrlqee@l decapdspdn hppertensipn, a decrease
R N ST T

t ect 0 ncl ud but t | ted,t .
005Dy B R R e gimigd i e pig agtino Rl et aqpistin
at 16450 R)U@forfﬁrs &R %%&%&%68&318 b BRI m AR ObL&ACh Rehed! MHRBamino

I ncl ude, but are not ed to groups that form
acidmiedespt g}ycgs’b eregnantiomeric and exist in a so-called L-form (L amino acid) or D-

form (D amino acid). Most naturally occurring amino acids are "L" amino acids. The terms
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[0021] The phrase "protect a phospholipid from
oxi dation by an oxidizing agent" refers to the
w@baoios3a3nf a conmpound to reduce the rate of ORCTEB2005044422
of a phospholipid (or the 15 amount of oxidized
. Pphosphalipid produced) when that phospholipi.d i .
D 4o AGHeEn T IR B i Ficg (G AR 9B gafion of the amino
idP (ot 1D diRARS oflidtadioh vHREREpolHRGEE hHiPETE usage herein
acidp et H%‘E?é’,]a%ét c.). 10022] The t‘sgﬁrfs Pow density -
is cdnispptept witkistahdaod usagolby theseduffskilleia thahc AordaAees detdgsignated

here RSB 005 OF PRFTIeHPOt S o “CarpF Eae R R LT 25 in

the ]@é[ﬁ&ib%%fé‘ @nhxdﬁ&t%m&sﬁ@rffﬂ ThetgaHation anSDbaunehtittont he

ensity range = 1.019 to d = 1.063. [0023] The

rms "k ble¥ridd BORHOfefirdto Oéhertiblt gro Wef ke attached
[OOil(ﬁ accoré%ﬁ%lgr?:/?ttﬁ 1c:gl‘ogimgrg}% usgg(g of % hoseg of skill in
to a tinetianil.gr@gniaraal anyingd MEK'(e.gef Sdschagn, an|alpiadnppe gedup, an alpha

T R i
amitto-fermina? ?&Q&ctﬁ@ Sréuis Thcl Q¥R dre M imited R detyd o abiighgroups.

ensity [ poprotein or conponents thereof e.g. apo .
Othéx dminpaeravnad pactecting groepsdnclade. ibuhtiemgt fmied§o alkyl chains as in

acetyl hydrol.ase tc.)..tha e i di L pi
e S50 oS e o o FALGRRY| e bl v
incl@d, BLz46 nbi Pinftsd fd%ﬂhp@thhﬁahh@ﬁn@ﬁ dxbidiszi ng agents.
-6 WD 2006/ 063132 PCT/ US2005/ 044422 [0025] The term
[0021F Oup I’f‘he:jmré'ser"ﬁfcﬁéc‘é atpRo@hotibM fEdiabxiabfi By iedxidRehg agent"
activity or no activitfy in protecti ng lipids from
refeoxtodiat almhtyorf a qormmepad ta redugesthe rate efierifaiipn @hHd rifosplplipid (or the

lipids. . [0026], The term" c 0 " ref. -
B
oxi@lRg lakdnt (k. pOBfRE Rinbeldiilo, 13 AS S EPODRI 5HOY-HIEIE, (HROBE! HPETE,

['1Tprds from5 oxidation or that repair (e.g. reduce
HOPX, HiEddd eici)pi ds) al so i ncl ude assays for conponents of

HDL (e.g. apo A-1, paraoxonase, platelet activating

[0022ict or dtettpirhyHowldeaely lpaprteinh ar "ldpPk pisalgfingdghaccordance with

activity. [0027] ~The term "huma A- | de” :
conrapRgst 8t 0%?4 S:lﬁlIEH]g‘ﬁ‘ﬁ ﬁﬁhﬁ% eféﬁes’a%‘i‘?‘r fe%’ésg‘? ?ﬁoéeH@P'Ptf%te%l
co aﬂlégwﬁi&h vilendQUIRENbY DRFRSirifRAN6N i fBEnEinth@8snshyy range d = 1.019
nphi pathic helix. 10 [0028] A "nobnocytic reaction" as
to drséd6Berein refers to nonocyte activity
characteristic of the "inflammtory response” .
[0023]soci at Bl teithh" Al deroity lipppiotain pird GURAL" i defiped ipraccordance with

nonocyti c _reactjqn is_characterized hy, npnocyte . .

conia 176 of Biogept SN . JROETHIS, FIRY o 2 R piotgip
i )\ tEf¥bntriBi M6 isoendDintkE Sehdifyatiddeof d =

Corﬁséag%ﬁg%?h%elﬁlé@%ggggﬁﬂtgﬁ%/ o?@gi fferentiation oSifi]tty B
1.06btotytleéd. i nt o macrophages. 15 [0029] The tern

"absence of change" when referring to the anount of
[0024] di zedTheteespBobippl HDI &frefes tb @ higheddnaitk lipfpratein or components

det ect abl e change, nor pfeef erablgfthe I

C f.a
thereof (e.g. apo A-I, paraoxonase, platelet activating ractor ace%yllflygrolase, etc.) that
reduce oxidized lipids (e.g. in low density lipoproteins) or that protect oxidized lipids from

oxidation by oxidizing agents.
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statistically significant change (e.g. at |least at the
85% preferably at |east at the 90% nore preferably

warode®exB2 at the 95% and nost preferably at | PERFUSEN5/044422
the 98% or 99% confidence |evel). The absence of a

det ect abl e change can al so refer to ass%%% i n whi
[0088] di zed Thet %pﬁl@pl IHIALY eofers te tinHEdstha ferﬁﬁdua%d activity or no

act{?x’t&l'fn ﬁ?‘otécﬂl\ﬂéqﬁncﬁg §1d91{1<t)1¥ 81 it éﬁaﬁﬁfgfe ﬁ) réj(ﬁl%ﬁ{ B&flized lipids.

er ence ve or egat Ive

00" 1 0! S L RS0 ]PEJT]QE%%}QJF# l%ﬁ"ﬁl%ﬁsa%barc%‘{np%%r?t S AL RIMTRY) that
corﬁ 136eh Ia%@glp&énsﬁﬁ LpdpteRIOE ) ozmay)ﬁi@@ HDIethaPFMRG lipids from

paln1toy| 5- oxoval eryl)-s
ox@aty@e@rdhg.rpmg b E915CE ﬁ@dup@h@ds) also include assays for components of

I—ID;E{) Tp(&% L P matg%%a_gé}ﬂ qol;agt z%tl)(/ﬁt%iéogtop Q?&ﬂg?&ﬂapa!sé,%c.) 3t display

epox pros

. amﬁ%kﬁsmyglycero-3-phosphocho||ne ChC18: 2: chol esteryl

l'i nol eate; ChCl18: 2-O0H: chol esteryl linoleate
[00RYfIr oper gké @i "BVRGh apo A~I peptide” refers to a full-length human apo A-I
di t et radecanoyl -rac-gl ycerol - 3- phosphochol i ne; PON:
pepsisle 26 ko Asemenpr-domagnidareal swapTisinga clgesd ampheaghic helix.
PAPC:
[0028h- | - palAninhanplyide waetodn” de nead hesfnn géfgsde maopyte epiiatsho
line, BL/ 7BL/6J;: C3H CG3H 2006/ 063132
Ch%’t‘?ﬁr&%ﬁ@ég}%ci FBNABHEIROHR easts%cr‘?ﬁed 8’6%?@6\’/%? Syic plaque

forﬁfdﬁ&tl | THE hﬁﬁocytf% r&@6n i caPic@iRBE By hifonBE @b @HINS iAo cells of the
tides to reflect am no acid substitutions that do

vasn wabde. amqlla lof {heaiasanlartendotheliymy), epd/of epeedtiyie inty the
soteiyeti] ot AR BiE g Alop YR R i 1 '

servatjve o acid substiftutions iny
0B8PSt ¢ ke f’&’né‘g%ﬁ’i‘F?]B GRS o r o fonh D AL qidized
phd@ph@h{ﬁﬂ MibAlto GRAAEICSH 2 @ét&ﬁ’ﬁﬂé ERhgk Bnére (E8Fa88) AE lack of a
hydr ophobicity). The follow ng six groups each contain

staasmqaby algndg:anmn@ @g y@ewlat Shée pﬁ@nab]e' at least at the 90%, more

P R 85 0 RO R D B I ) g S e

levél(}' dhé Eﬁ)senaa oAb BAEAGH1E @hz(nl?;% carfhlvé IRMB abdQys infWhich oxidized
inine (R, Lysine (K); 5) Isoleucine (l), Leucine

phc(spgohm,gtlwebehqngeq Ryt noyas ieh @s/n the gesegge afpthe protein(s) described

USROS s T eren (W,

{ t |
rougff ySZBt . e gt aBise VRt o G or: THore séalencu >
araBhids ?&3%@@ ho@l'i(ﬁm(ehFOQ@@e I?Jal it - Za(ﬁs&?d:\)a ?9 sn-

perce tag am no aC|d resi dues o eotrdes th
glyaeie- 3-ph®pha¢imhnm]d%ﬁhP@ ohpa et yhAgluhiytve-glycoro-3rpkosphorholine;

PE g R oE LR e AR R AP L ol e Pap Tk PhC18:2:

chd18SRGEEAABate \@ﬁdf‘lgﬁmtchole@te?ﬁ%nﬁﬁﬁk' HRsopRioxidy; QDMPC 1,2-
I nvent1 on sequence | dent i ty 1s det er m ned "over the

dit¢teadecdronktds- giﬁcerﬁé—plp;@phod@hn@ mjparﬂmons@qﬁ@ﬁc 8tandardized high

0 ri en s as ere
PO%@%@@@@?O{J&E- AeproRs g gy YEFRpHP dPhHEISE: BLs:
csljﬁtﬂg A3 SRS corrparl son 20 algorithm test and

reference sequences are input into a conputer,

subsequence coordi nates



10

15

20

25

30

are designated, if necessary, and sequence algorithm

program paraneters are designated. The sequence
wa@eopAasilson al gorithm then cal cul at es the per cROT/US2005/044422

sequence identity for the test sequence(s) relatlve

[0089] t he rehe fe%ﬂlo%oﬁs%%ﬁ% Fubsﬁ%%%&ﬁr{ls&{fﬁl Ji%? %) %%Fems or

program parameters.

pe;g@qg@ﬁgﬂgctfagnn@ asip alubsgtmlonathabdao nmmibahﬁihllyeﬂtgr the Q}z‘tmty
Adv

ol PRk (O Bongtip Do Hjnd g Thanior s ar Hggmetwns)) of the
mokbger IT}*}JIMDI@ %%bﬁ%@nﬁh%@ §Ji’bst1t11t1oNP nvoﬁ} §|ub§tf%§uon One amino

c;3@370 the search for simlari
aci @g@themnsmam \(vmgag)ﬂappmmanoperw@a@ g. Geirge &ISA

hydipiebitsh. ¥n RN L b IR TRREE] RS eeles vt e sl
conWrsatbrsiubstEen@ts fosoRofionRF-e 1 J’AQ:!&ﬁﬂﬁA)G@&%é @ﬁvﬁgggxidhee T); 2)

I son

G o 75 _Science Dr.
ASHaﬁ’fp%éq ‘été@l“g%@F b)y Aspasapisk (), G:illta;tmw@)a}l) Arglﬁme (R),

L 3509 BERAR ORI Q025 Cre

PhenyilalanpnleeéF) %qmmm(é()ahy@mphaﬁ (Wnom a group of related

sequences using progressive, pairw se alignnments to

[00321 ow r elEifel teimsd i @erdiasl " RE p&BAt "RRAVENCH théjﬁcmté){t \1/6 or more

]I% lots a tree or dendogram showi n
nucleig acids r PR yrggpt@gee@qp@lcgs- é@fp@totth/@ cmlmqm ﬁmuencdé’ldr Ethéequences that

are ﬂ#gt%%g% éf) ?av%eﬂg;' léffﬁﬁo g%ﬂ;?xﬁﬁgf (z aé%tl} a§1 rr%%ﬁllle\é%{g gl}lélggtﬁrs] t’[hat are
the @Be35herd ﬁﬁlnpéﬁ’ﬂé anebioed dsiedatigugi éﬂrfe@fakfén&ch Gs ARbLAR using

C“go y Hi ggins & Shar
one ngi e feliow ﬁée‘ﬁ'}egfﬁ %ﬁWE?éﬁo%l M%Qﬁt Qf@mﬂlaé agpentioes With respect
to the@eptidds o thi TBe MR eﬁﬁ ﬁrntlgyng%% e%%fnlg g)talalg ge flgli%ﬁnggh of the

am no acids. The rru t| et
peptiget h t he pairwi se ali gnmsnt of the two nmost similar

sequences, producing a cluster 10 of two aligned
[003§]aq ue n c &sr sefesceaouplagson, Sypidi@ ? ok ls&{h%{éicet ;g;tg e RexL e

Jélbched sequence or cluster of alig

Sequgléctfu Eﬂw\t‘f teRlSPAUFRGSE aFescopipasasy W heessing @ sajwega:aeccbntpanaon
1goSthip| nt. of

e R 4 B RISEAT sclerb R MG BT Suauice earainates

are dgsigaated; éf nesssafy, pno geqessdevagzorRBn i ar SROBIRaPe déggggnated
nating specific sequences a

The ? C%EH@&E%@} agg?}?tﬁmfg%%% I¢Hetes hemgrasat sequénme idengityfts the
test sRfuRSWERER vE0 FRITBALIRO @ecgl'%g?eb Yadd So'n%ﬂea b 2%1 ggidﬂgglrggl

program paraneters. For ex a refer
paraigelftspe conpared to other test sequences to determnine

t he percent .sequence identity relationship using the

[0034]ol | owi Ogtimal dipahenso! Befiadbd fog dEmP&iDhtc
ul t th wei . (0.10) lﬁgﬂhd mgflgﬁggﬂduCteg €8> by

the 1G5 B0molo ) Bigp A oh Stk g starman. Adigapbt Mnrh 453 G951), by the
hom e AlinchPHI SR 8 RLOBRE! &3V a8 7 SHSBE e ERH 150, by

sequence si m
the sqagchiffos siniibeity iethodl df Pelrgbn &1 Liphnan (1839Prde. WP AcBIL QL Usa

85 24%;15 403- 10 Sof tware for perform ng BLAST anal yses
BUETTRY W%R?‘alm Wigtiong ahthestd sorihme (@A PCBIISTIFIT,ATASTA,

and "IBLA(H'IQ@ Bk 99¥coidiPGERIHOBoftware Package, Genetics Computer Group, 575

Science Dr., Madison, WI), or by visual inspection (see generally Ausubel et al., supra).
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(http://ww. ncbi.nlmnih.gov/). This algorithm

i nvol ves first identifying high scoring sequence
wW@adb®61BIEPs) by identifying short words of | epgr/bSi0s/o4422

t he query sequence whi ch 25 either match or satisfy

0GRTH 5w SSHTRHE cartel RERGR 5 ILEUE, ARE0P s a mulipte
sequiBAkES MERment ﬂr&nraeérgﬁﬁ Sﬂrela@ec?s%qﬁaﬁe@@élﬂé‘?% gﬁ%ﬁ% WoEGise

score threshold (Atschul et "al, supra
alignmanitsio shewghlsbetsbimandopetcent sesjuande 1é@tmeeﬂsﬂa‘oqﬂots a tree or

itiatin r s.to nd.l on HSPs contai ni n
et e Y G g ela i B RER 1ot BRI B MR PILEUP uses
a sﬁmplfffcbn@ﬂef tﬂla 9&@[@@% aHEAUENGEoth& 0% nfad Di‘)%l1¥tibe(1987) J. Mol.
unmul ative alignment score can be 30 |ncrease

EV@J%B%& -B6Q Teomethodrsedisistilastie theusethgd dessribediby Eggines: Sharp

QSROPLERRSS 10 R A MR S0P b 88t
makisium BrgIeeiH0Bnudsitideess antinpayids <TH muﬁqne alﬁ@rﬁ@elﬁgt&edure

sequences,  a scorlng matrix is used to -
be&@%@ﬁbé@l@gw@w@mwfmwzm%taﬂleupe&eau@ms producing a cluster

of (0 dl (‘g‘[ﬂtea ¥ §1‘f<% hggﬁlfs\?\% 19@16 héllfé% twedné}lt Enﬁsf f%la?&f:{equence or

|on cumul ative

clustenofeahfgabdl sz:q&uéﬁceby Tlm)e:lumﬂam bf ieﬂluéﬁdeﬁ ard aliigBed B b Bibple extension
chi eved val ue; the cupul ative score_goes to zero_ or
& PRI dlepgentpd tye dghyidugl |58‘EP68FCSO ﬂ%ie figyal ahigngnent is achieved by a
| g ot
Seﬂ&??ﬁéﬁ"%&%ﬁﬁ o194 TADRRE D pn e Ra@le specific
Seqpamcasreméﬁslrwmfro agidar )(udewtelemonehmahezs foeregidns\oif ngnmnda
oS eed of The BLASTN &%? ram

h
S el Seah R0 troedm o uarat fer Sxyidhial Singpoe sequence
can(Bé’coﬂ{paﬂelL to ®he@ XA SdqREARR td Eterind the PRnt NquénceashiiRy

conpari son of both strands. For am no acid sequences,
relgtigasigp ASTR tfmfeap‘am&me@netmdé&fam gap weigbt Gl gldfaylyyap length
X E) of 10, and the BLOSUMbG2
weigh tf"l@ ar?&?‘?qugtf {koff & Henikoff (1989) 10

Acad. USA 89: 10915 037
00366 onﬁ\fxsthsﬁ%mp g VST S S BHET RefeRERinE pertsel
seq@é&ﬁgfdéi‘l'tl%%ﬂd RberRb $iel] &F iE Bi@’lailgéﬁﬂhﬁ? |w1fi‘&f3‘1|s ¥siSibed in

he simlarity between two sequencés (seée,
AltKélFll etrel. @90)Js dfnll Bipl 993)403-4k0). Sdditware ﬁlrepdlfoﬁmmg BLAST analyses

is pfbF Qo R e S R Bt o ik iy htopetion

(http1/BaR incbi M &20 by A). whiscdpgo@ftmln@l@ﬁv@rfuaﬁdéﬂtﬁyﬁ@tﬂlg}ﬂs&hng
the probability by which a match between t

seqpense @ty ESKRy baadansifviag ghors warsds e dangiioW o tb@ quary lsgquence, which

X i.dis ere
oGP ARG or BRI OP b DU B bt U] HEEE e o of
the pm@ wngthu ihy darabasemqpafces aris edfedrétbrota8 Sle mgﬂwﬁo@c\»&d score
he reference nucleic acid is | ess than about O.

thresgld (é}téqhél} eitlysuped)s khesmingiw aeighbahoodiward hitssact as seeds for
1n1tf}1£1|ﬁé a?a{e?ﬁ 1d BRS I&n%@f]ngpQ 5nt8p91%]thergOT[19 %E& hit} are then extended in

y pernu pro elrn S oOne
botineirestimng along ieaet setjeenve for Bffat dsahe pimilaiive dighnicdi B&fle can be

. and t sultin r rotein is opened at

meigAtseh &%“&@?th‘iﬁ YT R @aiaﬁc i usene, Soicnurleofiey FaPCeT ke parameters
r

M (Bdwi &z kédrd Yor%eﬁdﬁ%fergatgﬁln‘g ?ésmélﬁgeag\géﬁ @earﬁl 1§ 3%"5’%1&? ¥cdt for

actual joining of at a
mispriahing tesitluesmyglviays syt Fes amad/ aeiduegsseds, dscodvomaaix isgsed to
a

9.
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sequence identical to a circularly permuted vari ant.
Two proteins are related by a circular 25 pernutation

w@ ap/oedien a fragnent in the Cterm nal part oOPCHUB205044422
protein matches a fragnent in the N-term nal part of
a.second protein an%th fragnent in the N-term nal part

cal IS (i ULV SRRIOB R 1o PG BachyfleRon ere halted
whéi e SRR RAY] hfg Qfent R6reSBAOHE rtHé z@ltl&’\’%tfmgﬁs 1mum

I dentifying ci ar pernutatl to t
achggfved iralub; the coielativg sqosegoeseao gero erIbBblw dtie toathe aécﬁlﬁmﬂatlon of one

Bi oi nformati cs o(11 930- 936 2006/ 063132

or 1RO TR B A 5 B R RN O G TR NG hed. The
BLASP39dorfrhéi\Palimctés W, 2aa%k é&eﬁﬂﬁ@’tﬂe@@ﬁmmlﬁeaﬁﬂ §p@e@5‘f the

absence of LDL receptors (L /-) have tHhickened
alighmgnh "Bhe BLASTFékpr@mpaﬁf@ronuctﬁomt elequywshm@e ag Yafpults a wordlength
S Y e O e N

amiab taeid seheshcés} lheBJ@LHSTﬂP @f@r@rh)usefasgiéfe@dtl@wdﬁaiehgth (W) of 3, an
thickness in large_arterioles (81- 160 m di aneter

exppeiaider (g dPeant! thp BROSUNO? seniinggnatris fieg Henflpib& Henikoff (1989)

I i ask (T-CAT) in LDR -/- mce on
Preg, Q%l}érn Sé ?ég 1991§)th DAF and "scranbl ed" D4F.

041] 3 .sh he resy lts fro
[00{" nt i nuoiﬁlga dg%{o&tgtcgl\gﬁlafx%gerﬁn qﬁenc‘al@ef?thtyL{B%%iASwl&mhm
alscopbrli&ﬁis erstatdiied] ahi19at 8thwisthil PRy baf@es 65 @ BRIuBEb s $fee, e.g., Karlin
resse percentage alteration. [0042]

& A TaODI D ag Y dson. rﬁw SO V1S r@as messive pjsimilaiy
1
R TG e

indioatién me @robabiilieg by ﬂs;ﬁloﬂ1&qﬂ4tbh begreer Sw@ﬁuclecﬁﬁe?dﬂ awitdadid

Brain arteriolar wall thickness (neasured on H&E
sequenees wRYN qeeus Bicghencte dFareximpley & Bugeis acidys Fonsidesedyimilar to a

feRW sEqlRfe Qﬁ@’ A
SR, ROPRLAL B SR A i i
the difetené¢amut)eic Beid iy lesGBan shan®. v esseprefahily (dsk dlonedouf @01, and
art th lu 15-40 min dianeter. Figure 6B
mo % agié’gﬁ%ﬁ%%fﬂ?o nﬁr@ﬂmess for arterioles with |unens
41-80 min di arreter Figure 6C 20 shows vessel wall
[0038); cknesd "eisrularbsremartas Rrptein) deaee i91ha syural/prginal termini of the

€
prof e} i IREUERE BB BN e AT Sl Wt e n
C-ad N—htemmim eThe tibinldrly pésiiedmproteidlneté aopbcdreated by &h 6&ual joining
on .a Western diet for six weeks. [0045]_ Figures 7A-

of texEigi ApRaIne amﬂfle&rﬂoaa Rt aaypg ﬂyn&hﬁ%w@@gese%@es@ﬁvedlavmg a
seqhcE¥denti®AGo 'a@ﬁéﬁlaﬂ? g%ﬁft@c@ n. Wh@%{(ﬁ%ﬁg g{e(}%]gféldl lJty a circular

m ce on a Western t treat

| permutatinh(€H) Bhen dfaghdit in dme(bmmumu]l iphrt ot e dirsvpreeihadatehes a

f Wés%ertl?l Mt foaﬁ Si xfweeks and ., re e| ved elther D 4F
TAgRenS Bt AHCTOHIA R PL YPCRRT REPGiRPRY 2 (3ipsyt igthe N-terminal part of
the ﬁFs"[ @Fﬁ?&ﬁ%a@:lﬂa’s: a(f1%%n@ht thithe @tter'%ﬁlgagé] fitfle Eé&%h(ﬁ VI/)\/aOItTm' Methods

dri nki ng water (n=15). Figure 7 ows vessel
of iddyitifxing sicdlar permutations are known to those of skill in the art (see, e.g., Uliel et

al. (1999) Bioinformatics, 15(11): 930-936).
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arterioles with [unens 10-20 min dianeter. Figure 7B

shows vessel wall thickness for arterioles with | unens
wQ@2d6H63182 i N di ameter. Figure 7C shows vessel pei/iS2005/044422

thickness for 30 arterioles 5 1-100 min di aneter.

T80 2006/ %@@Wﬁ‘i&%ﬁ?@ﬁﬁ% Dw qure 7€
AL I RO -
(LIYJER&J) hiase ihﬁt&ceﬂ@d bratrhir®ioRs %oﬁpﬁkﬂ@@v@ﬁl tyPemitieVET £ IFiSiire 1A:

he lunen for arterioles 2 1-50 min dianmeter. Figure

WaH’ higesssofismeall gareriofesi(Ex @ #5 dipwee Figpre {Bewall an@ltr@ss in
0
me a?lt zgfeglgwg?mh%e ' nﬁﬁfa@‘f kﬁ;gjé%‘f‘gug%}#i %a@tgﬁ}cng%sgqﬁa?%e arhe %les (81-
l16(guauipam¢t@)46] Fi gures 8A- 8E show that brain
arteriolar snooth nuscle a-actin is increased by

[00#ekdi ng Eilrd ParREsQhe fighlts bR Pnies Ethudhehltcditbn Bsk (T-CAT)
reduced by treatnent with D-4F but not scranbl ed

in IBR /- nppeypp &Vesmm diof treaedpith DALAnd "seremblegl D4Fed a
chow (n= 10) or Western diet (WD) (n=10) for six
[00dkleks anbigtitesd shayrsahmreanitsiromlach maee eorsmon?edteﬂfmon task (T-CAT)

m 3SR QoY BGPTSR s

pertdiagRdbratiSEM for 10 mice in each group. Figures
SB-8E. The brain arterioles of the mice described in

[oof2our e 7F1§ﬁ1% FBRSHratés ﬁ{pr@)@n%enﬂrgé“f%%rt@ﬁt %g ?ﬁ’xgenft With D4F.
rain

snmoot h nmuscl e a- actin.” Figure 8B:

[00 t eriol ﬁgul%tﬂ}ﬁ)% thatlo OT?\%’ ?&Jeg Vgso?(%hch()ﬂ E’l lgﬂireceptor null

val | Iumsnralo rtelolesvm
rrﬁct@nZl(Wmtemcﬁetarreter frommce in Figure 15 7. Figure
8D Wall to lumen ratio of arterioles with |unens 2

[0044]50 m i FigGica BBt e6C EicWMbAL Bin aﬁerﬁﬂwﬁl thicknb@UhRadFed on H&E
Wal| to lunmen ratio of arterioles 5 1-100 min

seclipngnistiaeressed it FiLerccepiomiudupise pn clipw (b=a4) C@naa@r@ totvgled-type mice
on @3 é@ﬁ?@x@gg\&lﬁ& i&c%e glrlljlr%glﬁlggl%g fog E}%_L'\R’P%t% cf (n-éllﬂ |F1gure 6A

shows G'esthwﬁllh chidleree for aﬁaﬁﬁlesﬂwﬂhl $Surddris €5 /10 in Eh@ﬁiétm Figure 6B
é{ I) ]% a function of diet and treatnent. Figure
shoy veisel wall teknescior aeerqleswih fumens g r§o /awlmra@leteesﬁwre 6C

sthIX Vgssglﬁgaéﬁ 9{1?151@% foR e TBRQSY a]I IBRIEAOE TTREE G in A&, § ﬁb Rar graphs

he n r spont aneous al t ernati ons was ermne
shoWhhe NEeta +8TEMt WET, NhhhtypeSEM ﬁ_rDIm’ 1Chdw,i[d)]s reWbptbr 46l mice on a

e ure 9 .The percent spqgntaneous

chofy i FBr T Ao dsm ol ke i ORy & VEeskTR dfgh donbpyeeks.

SEM from 15 trials with 10 m ce in each group. Figure
[004d: The Eipwiss aﬁe E{sthamtb%trba@m @ﬁemdwewalul ﬂfl@lﬁ@ﬁ& (mhgagwned on H&E

sect‘icﬁﬁ) %gfé%lre g r 11 gﬂt%; gilvpse %ha!’ WGQ&% dlgﬂ%:age%f ‘ﬁltﬁbeﬁlF but

mce I h eac

not gerampled gle dlgD rec'Eb&)rﬁluHBnb@wewaﬂ etWestdi® didt ifad $x Waéks and

det er m ned data_are the Man SEM from 15 tri al
reoq 4 Pither DAL OGRL 4 Bigs Crink e Em b O AFHIekD 4F (S D-

AF) %ﬁ%@g T,‘L %7&1‘1 thheif! Hllgfﬂ&ﬁ wragfﬁgﬁilgg Elgﬁﬁ: 0: A3 &}/&?‘és?% e\%\\ﬂ thickness for

or spatia ce as descri
arteeibloy with Firgensel 09 e diameteer Fighresfibsticane@ss] wall thickness for

altern ons s determi ned. The data are 30 the Mean
artefiplep Wﬂ%ﬁ%‘%n% 123050, flemmsiefi Rigitp {Ceigh grBapwalithielmess for
arte8bles $Ne100E1A €N Hlameter. Figure 7D shows the arteriolar lumen diameters for the
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spont aneous alternations were determ ned. The data are
the Mean SEM from 15 trials with -12 WO 2006/ 063132

WEON6I08A6D5/ 044422 15 m ce in each group. Fi QUPET/BR005/044422
The spontaneous alternation rate different fromthe

o PSR S B B S e s
10-D6 LA il R SCR| doFd NI 084 3\}all-|fﬂl'c§nés§‘ Hﬁvﬁ‘&éd‘ﬁif tﬁ@ Uia%e@ecr of the

to the surprising finding that vessels snal
lumepdpr arkaioksss) 1-66 paintdéamneier. Figuee 7Gahows thel veeél) thmkmgssehylded by

cti e end a e
the AEGTE SR MG R e PO B AR iR T o show the
Mebm -eSHM dor 15 @itedesach gro®s.hod to inprove the structure
and function of arterioles and preserve the function

[0096] end  BiHRARSAS l8Ehsh§§l thﬁ’t%rﬁlﬁ%h@nélﬁldsﬂ‘id)(gﬂ %stcﬂzQx £<91Q1491ncreased
We reasoned that if the abnornmalities that we

by feediaeddPL recepipgeulhmicsrd Westemodibicandyis mddcctcbb;smatment with D-4F

A % er vssel the arterioles.
oot SR B AR g3 ok BT S 100
WesBtredity (WDR{H2310) £5Sixd hédksaho bl{eullﬁﬁ)mré]rﬂeﬁolé*s RS fhineor smooth
al so h%/pot hesi zed that if the beneficial effects of an
1

musgheg-actinppg thieav Pleiotl paen (@-oma)cumwaor sadhrarfeniolsoThe valugeshown

e 3 sEARA0 By LA 05 BRI 500 s o

ick Hegcribbd 2) Fiztet B ParRl A&tits
™ Circul ati onl% 107: 2%37 234tf1)§P§ %%E{aeﬁéé??%?%lg@nogth fpuscle o-

actipy @EﬁuﬂaBEo Hxempkee 0f braimarteiolesl seaned/fibr s@pothtrmineteeo-tabiad. Figure

t I1s of brain, rter les r ing from1l0 to 100
oo el i o af Bt eleaB e dmens #B drfiesieic flom miceén Figure

7. P@Qﬁp gpedyhe td"l‘l.ﬂ'rfén T 3RFof a'itgﬁﬁt)le§ %0 tl!ﬂé&lvﬁm %ﬂq -58 ufnsig dr é]‘c?f%}%fjom mice

a Western diet and associ at decr
in Fg@w O+ FgueeSE:n Walldo Tumerretic of tuiterindessS #1106 pnmaini diamétasfcom mice
Lar, wal | .thickness is

. 0.T ' b t

in Efgud 7 oThEE S5 Rs o iiuled! +EAT At SiRien it el ero@hor h
oIS 5 BB T L SR 5 s
conﬁ%fs QGERLOS AW [T- @Ael% £y t\éﬁst% %ffﬁ altl GEatfiehD Iggﬁ% 9A-9D:

reduces brain arteriolar wa ness | ndepen
Thegfucp Idessemmhed ingfigisre Adwere ttestdddd yar- A AlPriin sphtﬁhmémbrﬁpﬁi}fonnance

S e e e TN
+ SBNERSS 1548816 Mideth MREeh BadheRpbi sl ?ffgfnﬁ’é OB MR Pelkfit %p%ntaneous

I mprove the structure and/or function of arterio
altemaaomww@wter@r@demmdm eredheMsan afiEM $yomp i § mialofvith 10 mice in

't terized by inpaired ..arterjole
ceclf PR ERAEHG TBF SteufBEo SRR B ReieBhSmies s ondom
chofce fvagXiawphiied | THRAd At £4te tlﬁhﬁMc@ﬁ SHEM ok 15 1] MW AtB 10 mice in each
associ ated with Al zhei ner's di sease, Parki nsons

groy. §igise 9D Jie tigne te|camplpterthediigls Mas detesnimet €T hrestoon iratleriMean +

EN el di sease d
i L J R ——
Figued7 e 8B HQE werk3ested by T CAT for spatial memory performance as described
above. Figure 9E: The number of spontaneous alternations was determined. The data are
the Mean + SEM from 15 trials with 15 mice in each group. Figure 9F: The percent

spontaneous alternations were determined. The data are the Mean + SEM from 15 trials with
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WD 2006/ 063132 PCT/ US2005/ 044422 [0051] In certain

enbodi nents the present invention thus provides novel
woretodao6x32 f or i nproving the structure and funcPCDOSZTNG/044422

arteriol es by adm ni stering one or nore agents that

se uest , and/or r and/or d stro |an
15 i 11 620 BrouBrIGYE S oL 14 APORIHER 'S4 RGN Hib T igent trofn the 50%
ranhbrﬁQHBiQE &l SelehiRinkd he@tal ard the NCHRBL OEM B8m rlg RARE wARts mice in

nfl ammatory HDL nore anti-inflammtory. These

each(gtcpupe agents include certain peptides containing a

class A anphipathic helix (see, e.g., US. Patent

6, 664, 230, PCT Publications WD 2002/15923, and WO

2004/ 034977, and cdpETAIBEDEPES CRIPT®ON USSN:

09/ 896, 841, 10/187, 215, 10/273,386, and 10/423, 830
[004B] ch ar Ehisneemfion gersainhiortes surbysingfiadiogdedt vesspbpriaiesthan

np, hel i e . . CT.
v FolltEntiaes 65T omisnale) Sichin 15088 Sefngiong S50 cause end
orgaf BhinEad ol shsaaW dietsb20 (1R dSainvhidche Rikgey. MCIAE pReafi@dprovides a
herein by reference), short peptides and non- ng ptides

metkog o FproVe Bie SICtNEs gt fupstiqneafarteriales oubpigasTyeHe fpgiion of end
orggﬁsvsﬁﬁ_ﬁ‘ as &%‘Bﬁn'ahhqun% ethyl acetate of at |east 4

are Lol uble in aqueous buffer at pH

and con C wi.th a hoI| i.d_i.n.an
[0°§aﬂeous SRR g R B KBl St atertes
wollld X B Q¥ 'sﬁﬁﬁﬂ %h&ne?s a_'id%@fdﬁsrﬁﬂleml&tsél&ktﬁg al A AYET BridMdIEs are are
a bilayer 15 dinmension on the order of 3.4 to 4.1 nm

vesggls B lepuidian gbeyd 2ARem mete ticalydess thap eheat $0QusR ipfdiameter. We

alsc?ﬁg[% ?@s%&@g%lﬁhg %]:rigengai etﬁ%&{gﬁﬁ% %ﬁéﬂgne{ygég&%% 0(D -4F) were

seeﬂ(ﬁi BdtB l:ﬁf@@ar&iﬂis QIGT @ﬁ’[bddt ag (20(19,) Cﬁnﬁlldﬂbat 1037 2083D2; Van Lenten et al.
925, are _incorporated
(209%} GV ﬁulﬁym? élioér e§ 132%161 %ﬂa%l aféf‘y?ﬁ?@ ket |e€:alp KS9Bh6lciagen. 107:
2337”23"!1 Ccﬁe Bgﬁﬁ%ﬁﬂ rER ﬁ‘t As PRk ﬂpéﬂeﬂog GWQ} A:)%?[l he?fpt%at the
conta 'nat ast car ons see .
walls & brAjppiriecialess omgn@fr&ﬁg 036 90& pech iﬁQh&ﬁétﬁQﬂB thm]nﬂeH’GHIDL

ubl i t| on WO 01/ 75168, i ncaor or ate
rockpnyll Beecoradde)iq-bpe S Hhacife BdenmaTohs ?FﬂthE a Western
diet ﬂ&sk&‘fﬁ@& We de&e@geﬂ%ffﬁﬁﬁiam iR TLBLE Ed)rﬁﬂluBQs &ternation task.

mamal (e.g., a hunman) one or nore of the active
Thaiperease idweiniapedohe well hi¢kneps isde in pe it audmcmammmn arteriolar

lipids, smal| o ni ¢ nol ecul es, etc. g

smagf ear ity SR e TN RS eneanit s o ke, 1

apﬂe%g'tﬁrﬁ '%reﬁfﬁ?grft of R - 9%{5 Iﬁlctﬁl? 8 Wbt DRt N BLAF reduces
function of arterio ) erab y arterioles having a

branhi atesbkr Wlaﬁslslckﬂmmm&ihmmﬂerﬂ@@pmmﬂhpxds apd exf@iokdyllymen diameter and
havi ng a dlaneter | ess than about 160 m still nore

imppYes PRSI ng a dianeter |ess than about 80 m
and nost preferably havi ng a dianeter | ess than about

[0088] am oAcaqrdingky, ilis heligued twe Pesef I3 AE pbﬂ/ﬂ}@ﬁon@r@&mez%ems
cospn PG ghaciesys LERRSL e, R Pl SRR halfon of vl
ancbﬁhextebg to mdel@ca’aﬂemms ofl hexeisEestomb oY e coddigseclegsmdized by impaired

| ude, but not Iimted cl.ass
arteno e structure and ?or%unctlon Such condtlt?ons 1ncS[ude for example, impaired

neurological function (e.g., associated with Alzheimer's disease, Parkinsons disease, age
related memory loss, stroke associated memory loss, Benswanger's disease, and the like),

impaired kidney function, impaired alveolar function, and the like.
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anphi pat hic helical peptides, class A anphipathic

hel i cal peptide mnetics of apoA-1 5 having aromatic
worooalosxibat i ¢ residues in the non-polar face, BOBEIUB2005/044422

peptides including penta- peptldes tetrapepti des,

[00&3 pept @es eﬁ@g{ $%€%[£1I%g]§tﬁ Eﬁn %V%t@%g%l’)roglcgs ho\éeg methods
for%%ﬁfvhﬂ;getﬁe bR Qite ol FEAADE ofaARHNEPRY Arkint¥@drinGaine or more agents

peptides. [0054] In certain enbodiments, the activate
thahgparesierf and/ersemonie tand/ardesivsd inflarmiatory lipids auéeenvsrt pro-

1nﬂ&2§|0alrf?r hgéhag t%ﬂgg%rf) %{s%—]g)lgga g@ én@aerglaht%%tlsbr fender a38-

infRthAtGHHION SndOafi2/idfk2Batend s @&ﬂ/e&%éﬁz Ynchlde A8R8in peptides
dlscovered t hat. peptides conprisi 39
cordppig el %ﬁ & aplirathrodieligdses, pap-Adstant 6.664&391 REBRublications
t
WO EART IR 2004 P Ao R R o SN ysos.sar
10/a &EZD& 101978 ,38b, artel 0(2542533830 wikicl atel 1ﬁd§t&pde&:drhewﬁj biesfeience),

15 [ 0055] d ass pti des. are character.i
PeRtideReAntyRing %na%lpﬁ]@?'ihi@ helixt(s46r 6QudEd Ialbl@éfg%ﬁfé% PHR86.326, and

coﬁ@;ldlfﬁ h#y Oﬁl@aﬁkﬁﬁU @NairO/fZ@SS(féu%ﬁlcht&%ﬁ%’ bRk Mei ;)Iwagrence)

pol a a nonpol ar face’ p03|t|v y C
shqfqmpddwndemnepepgd@t with e npddcatar mengio lofless fitae @Dacdeltmscthat have a

T —
pH71P8R) wM dbntdehaiimh a pﬁ@%hoﬂ%@n@ @giquebhs él§v1fb%r%ﬁ tf&fi‘ﬁ partlcles

the fourth exon of 20 apo A when folded into
with aglizineiey efiapproximatelyes S arrr:armlsfgrm stapoddl ikybisovitied bld;aier

st ok O A SRR B A BT, oo

aplﬁaﬁnﬁ&@ 2 Was(sb® @i .| ROT/A% 20e4/026133(c h@ﬂnElU 8. Jyfpﬂdi%tﬁﬁls USSN
ective

5) orally adm ni stratabl e and hi
10/g4 ﬁ?ﬁuand t10/r9@3§90 pRécensniing Ibﬁeanpﬂlcmneg 600,585, 25
S X -
T T TN .
in which shebal I sndegh-2 badltmﬂselr@ﬁjehum&sllcﬂ)éorttﬁn&t leauESddrisdhs (B, e.g.,
act in_vivo m i ng up seeding nol ecul e(s)

corerginE &; SEIE bR Tt oo na s/ SgtE7 o B EvB R AB VO

d h
01’25 RS L egre e et ot cﬁfff.”ntcr case
[OO‘a'QEIC d af %1 glﬂta%laef e nac% trsn tﬁlgtln\é t1t01%1 iwéé]nceg% adrmmstermg toa

ri be ari

maf¥ni (4. 9S8 h&llh@ﬁ) ¢he of i@ HeSictife adehts\WOs G/ H 3] Gt ptides,
PCT/ US2005/ 044422 Vascul ar Bi ol og g 16: 328-338.
peptide appeties lipids, %néy%éWﬁm@e@iﬂﬁsffp uthoAget (st agipaeferably

adﬂn[ﬂlstte!}@ 1n %Rg lo?ée ggmgeﬁ’;\éfgf { 1L Lo pg&lfg e ¥{r§3tgr %hlé/or

fun\mmﬂ df dr&meldshp&efeedbl}z atteriol¢s }chvafgf d dilam}ttef Kkss wahwesut@00 um, more
and 15 units, respectivel ver, the 2.

pre%@hhé QaYIH&ﬁ ébameé%frleﬁﬁh%rsahom 16{hg %ﬁli TFbre R KB eng 2
diatnRfer 823S 8fin a@oﬁtrS@{ﬂrg 4R os(tgf’efgéb hléW gsd) diathBEF RESHAY about 50

to 6 or 7 Phe pro a less mat |1 c I hcrease
pm(drd020m.and 21 X units, respectlvely)
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[0058] A nunber of these class A peptides were made

i ncludi ng, the peptide designated 4F, D4F, 5F, and
wm32006/063162 t he | i ke. Various class A peptides iPti/bs10e8044422

| esi on devel opnment in atheroscl erosis-susceptible

mce. In addition, t he peptides show varying, 10 but

L gal grees of efficacy in mtigating one or

e sy tons of the various at hol.ogi es descri be

[00RR] oi n. A Wilkarety ot aglels ageps pbfeiiapla 194 (g B ieabSt gpe or more
of tﬂ@lﬁL ca:hons 5R0R%dd Mb eTﬂeselalgEI‘r@ tdcitdeVButGr@s& 1Anited to class A

i pathi ¢ helical peptideS for use in this
amplllp ahta lmhlc angepud@peclAm A @mahlpdthSehg]@ﬁbI@PSEQmmeﬁwfaﬁpoA-
hei fOALE RE AITHAGS BAES 1 e RO PRIETRE pgipbepiitp Toluding penta-
epfide Ot dpe I dfs \Gi Ks dndpdrsAF Errﬁilr&ac:fds 4 (G*
P "f\?c-cawﬁ’.%. Fé%{ K- v-%i}g-ﬂK- F- K- E- A- F- NH2 3@19 (
pephides), Wwdpaptide mimefrske . As Beseripedb@OR. F- NH 5 5F
Ac-D-WL-K-A-F-Y-DK-V-F-E-K-F-K-E-F-F-NH2 6 ©6F
Ac-D-WL-K-A-F-Y-DK-F-F-E-K-F-K-E-F-F-NH2 7  7F
Ac- B W FOlass Araviphipdtisic fhebeal peptides. F- F- NH2 8
Ac-D- WL-K-A-F-Y-D K- V- A- E- K- L- K- E- F- F- NH2
[00Ad] D- W L Inkeeatam smippdiangots, the Retpafe FReASEONIE 11 @he method of this

s G A0 RO BB Lol el S P

6,664,280 \4hd-HCTAPEL 1 aldbriS- WORG 1 562B-add BV 6-200M8349B/. It was discovered
Ac- E- W L-K-L-F-Y-E-K-V-L-E-K-F-K-E A F-

thegenicey CORDIPE Y BSVIRh A IRDEC A AgiaPees', in addiion to

belﬁ% c%aWé-of}&ﬁfggﬁré (Qie}%r\{ncﬁ'e Eyllﬁp@enﬁ - aﬁle'fosMé?os-kGare also useful in the
Ac- L- K- A- F-K-E-A-F-N

treAmeft Mffdneldr Aadre WE the}éthfér ﬁldi'Gdtions K@SEHF@CFhm 18
Ac-E-WL-K-A-F-Y-DK-V-A-E-K-F-K-E-F-F-NH2 19 -16 WD

[008816/ 063 £3zs RGTPI0OLE cRA4d@Rzed by formation of an o-helix that produces a
Ac- E-WL-K-A-F-Y-D K- V-F- E-K-F-K-E-F-F-NH2 20

segggapiof of pplakang ponppaian reggdpes ghqrelyforming a polar and a nonpolar face

w1tﬁ§ﬁ§é(§}t§§e§ éia\\ég% 1E§i&}%}%i@?ﬁ:{fh%ﬁ%l%—%mnpolar interface and the
negd€ivétyfch¥rgld eskdhies Eesittify #-the EenfferNifiZhe2gblar face (see, e.g.,
Anantharamaiah (1986) Meth. Enzymol, 128: 626-668). It is noted that the fourth exon of

apo A-I, when folded into 3.667 residues/turn produces a class A amphipathic helical

structure.

[0056] One class A peptide, designated 18A (see, e.g., Anantharamaiah (1986)
Meth. Enzymol, 128: 626-668) was modified as described herein to produce peptides orally
administratable and highly effective at inhibiting or preventing one or more symptoms of
atherosclerosis and/or other indications described herein.. Without being bound by a
particular theory, it is believed that the peptides of this invention may act in vivo may by

picking up seeding molecule(s) that mitigate oxidation of LDL.

[0057] We determined that increasing the number of Phe residues on the
hydrophobic face of 18 A would theoretically increase lipid affinity as determined by the

computation described by Palgunachari et al. (1996) Arteriosclerosis, Thrombosis, &
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Ac- A-F-Y-D-K-F-F-E-K-F-K-E-F-F-NH2 25

Ac- A-F-Y-D- K- V- A-E-K-F- K- E- A- F- NH2 26
WG@\200610653152 D- K- V- A- E- K- L- K- E- F- F- NH2 27 PCT/US2005/044422

Ac- A-F-Y-D- K- V-F-E-K-F- K- E- A-F-NH2 28

Ac-A-F-Y-D-K-V-F-E- K- L- K- E-F-F-NH2 2
Vasgulag Binlggypl & -328238. @h@rgti@lg, & sm];gnaggz substitution of residues in the
nor@%{aﬁ@}a@? E?%:\{):tk\t/l_?% %)u':lﬁi l{zleiér%c §ﬂ|‘\r|!3§sggepﬁdes with an additional 2, 3
andAtPhe WolldBake YheAreficH-1ipi Kafinfy FANH2uQDf 13, 14 and 15 units,

Ac- A-F-Y-D- K- V- A- E-K-L- K- E-F- F- NH2 34 .. ,
respgetipely. Yomexesyile levalugs jgmpedhfonr Njjss @ ehe additional Phe were increased

froég{ @:i@%}%}@ﬁ%g:%{:ﬂ%#@{@& Er:’};?%og@ produce a less dramatic increase

(to A0 afd Bt X'LﬁitK;er@cEvéﬂ ¥- K-E-F-F-NH2 38
Ac-D- W L-K-A-L- -D-}gV-A- E-K-L-K-E-A-L-NH2 39
D- W FaKs AcE- Ye o ke Mz A dEw K - :

ol i e ol . o e

destmated\WH, DHEASE,-avid D 38, adithe-like | MdsiBugclpssNipeiies inhibited lesion

deRfopgiog) i RIPEIORE RS RIGE: |0 SOftianyog piides show varying

but@?gnﬁﬁé%kdé%r@&s%f%ﬁfcaﬁ M it Kngoiﬁa & tnofe Yabtdhds of the various
ACCE-WL- KA F-Y-E- K F- F- - K- - K- E- F- F- NHZ 46

pathelogieyiesciibad Ferying-AKnwmperf gueh peptides e fjlystigted in Table 1.
Ac-D-F-L-K-A-WY-D K- V- A-E-K-L- K- E- A-WNH2 48
Ac-E-F-L-K-A-W Y- E-K-V-A-E-K-L-K-E-A-WNH2 49
Ac-D-F-WK-A-WY-D K- V- A-E-K-L- K- E- WW NH2 50

[0089} E- F- WL Kb1A-1 WiNudtrakivd/elAsFA Kmiphifathi SN dHZe ghitles for use in this

~ Ac-D-K-L-K-A-F-Y-D K- V-F-E- WA- K- E- A-F- NH2 52

INVARLQD. K- W K- A- V- Y- D- K- F- A- E- A- F- K- E- F- L- NH2 53
Ac-E-K-1-K- A E-Y-F- K- V- F- F- W A- K- F- A- E- NH2_54

P@ptﬁe K- W K- A- V- Y- E- K- FAirio- Aeilf SKqienke L- NH2 55 SEQID
ACahe W L- K- A- F- V- D K- F- A- E- K- F- K- E- A- Y-NH2 56 NO.
DI Re IR a T E e S ae L
D- W L- K 8" -17
2F AC-D-W-L-K-A-F-Y-D-K-V-A-E-K-L-K-E-A-F-NH, 2
3F Ac-D-W-F-K-A-F-Y-D-K-V-A-E-K-L-K-E-A-F-NH, 3
3F14 Ac-D-W-L-K-A-F-Y-D-K-V-A-E-K-F-K-E-A-F-NH; 4
4F AC-D-W-F-K-A-F-Y-D-K-V-A-E-K-F-K-E-A-F-NH, 5
5F AC-D-W-L-K-A-F-Y-D-K-V-F-E-K-F-K-E-F-F-NH; 6
6F Ac-D-W-L-K-A-F-Y-D-K-F-F-E-K-F-K-E-F-F-NH, 7
7F Ac-D-W-F-K-A-F-Y-D-K-F-F-E-K-F-K-E-F-F-NH, 8
Ac-D-W-L-K-A-F-Y-D-K-V-A-E-K-L-K-E-F-F-NH, 9
Ac-D-W-L-K-A-F-Y-D-K-V-F-E-K-F-K-E-A-F-NH; 10
Ac-D-W-L-K-A-F-Y-D-K-V-F-E-K-L-K-E-F-F-NH; 11
AC-D-W-L~K-A-F-Y-D-K-V-A-E-K-F-K-E-F-F-NH, 12
Ac~-D-W-L-K-A-F-Y-D-K-V-F-E-K-F-K-E-F-F-NH; 13
AC-E-W-L-K-L-F-Y-E-K-V-L-E-K-F-K-E-A-F-NH, 14
Ac-E-W-L-K-A-F-Y-D-K-V-A-E-K-F-K-E-A-F-NH, 15
AC-E-W-L-K-A-F-Y-D-K-V-A-E-K-L-K-E-F-F-NH, 16
AC-E-W-L-K-A-F-Y-D-K-V-F-E-K-F-K-E-A-F-NH, 17
Ac-E-W-L-K-A-F-Y-D-K-V-F-E-K-L-K-E-F-F-NH, 18
AC-E-W-L~K-A-F-Y-D-K-V-A-E-K-F-K-E-F-F-NH; 19

A
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WD 2006/ 063132 PCT/ US2005/ 044422
Ac- E-W L- K- A-F-V-Y-E-K-V-F-K-L-K-E-F-F-NH2 59

W@ eo0bHE¥1E2 R- A- F- Y- D- K- V- A- E- K- L- K- E- A- F- NH2  60PCT/US2005/044422
Ac- E-WL-R- A-F-Y-E-K- V- A- E- K- L- K- E- A- F- NH2 61
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bl ocked wth one or nore bl ocki ng groups as descri bed
herein. [0061] Wiile various peptides of Table 1, are

WO kdoddt31at ed wi th an acetyl group or an 10  PCT/US2005/044422
N- et hyl ant hrani |yl group protecting the am no
term nus_and an am de rotecting the carboxyl
term nuiﬂMAarR/ VBTFTIﬁe%eEg ‘dfégTVT’@'%T%SKW'b%‘NHz 92
el i m natteth-ehdi-ar- Istbst+ 1B -ad- WAHE-ranother- protggs | ng 93
group aspgescrd bed, H@Jxﬁim-E_w-po-%{-ﬁ-%_ @Ahly preferred o
enbodlnsﬁ@% the des conprise ‘one oOf° nore D-form
am no acldys e‘ T ‘@edﬁ%ﬁel AV ST Eedf i 95
enbodi méywt-9-Teers- Fari 1ib- T -0/ -(Fe- BR K - TRl B- F - F —~NH, 96
enant | om%@«mmw@wﬁ R feptd ges of 1.9, le 1
is aDf n no acpo_ -19 WO 2006/1{0%6?{3? ElSF-E\ﬁP 97
PCT/ US200%7 Grdirsz & 6625t 1% B HotedE 1R -kl e
lis nOMﬂE‘Wﬂlﬁd‘l‘@&Rﬁé{ BUS - Rt R-achi BYgS-F-NH,

ﬁrlow dled Al&elAeJEILY—@Ji@fv—SEUJE?—@(bJEeI@JEa%&PQm{'dDh'( pat hi Cb 98
el i cal \peptides, can routinely he produced (e.g., by
conserva vé %f%{s m - co??I @F?a S%Es"lfﬁﬁ“%tl ons (e.qg.

D repl ac@dﬁ By FEY - E-é@dve‘r’fﬂ?oﬁsf‘—dfeﬁe{ﬂ-@h@\mzand t he 199
li ke) . NMASA—@O:CY—@CNW—@ rofe rerhedipmentypt i | | ﬁes
truncatiqns 5 r es shown
herein &?%:g %el’p?ﬁr%e—gn_?d‘g)ﬁ Bk _%%%QEEBHZD Nos: 2-20 100
and 39- ~Pa él-f)rA-fh@s—D%N—Exm—e NSEQ | D NO 21

i |l ust ratAeSEav\peJQM~ckeEc~cytrwiz<sk;ng~ FAx-argg aci ds from 101

the G-t _@g___% _______ I%rl__ re D am no
aci ds, E ust rate 2ot her
tr uncatl L-Fo §]‘YL6)rT§ef\7 Ee@t%@sKaﬁeNﬁzso sui t abl e. 102

Such | ON@AFLBKBNG‘GSI me¥-grE-Eeky Ff-arm-a5,10 class A
anphi pat Ai.Cr gl hxp_gr gLihe Chags pA-anphi pathic helix o3
(helice can_form one or_nore dorml ns of the
—pepti deﬁ%_dﬁﬁLa_gﬁiAFFnX R ¥ -FnfsBrfok-Eoffenpl at es
me]FE]Stql“i’r’élﬂdeéhl%ﬁ‘élr5| ons of the peptides (e.g.
NM%IQF 'ggl ) for exanple, the peptides
Ustr at ed rﬁer €in can be coupl ed together (directly
or through a linker (e.g., a carbon linker, or one or

re amno acids) with one or nore i nt er veni ng am no
(006l ds) . retap p@&fﬁ:w pabadiments, the pentides inchislevdsatiars of 4F
(SEB8 R AR 0B LOER ST B (915 o i
or Daglf wheremmeer proeé exsiaduky aneiDd forgvahiyioadids)yy [acing of.tHe @Eh&lé%

ri bed herein_and/ or having one or bot
descﬂ“i’?‘gﬁ?ffﬂnpa&(g&?f@dnus 6‘6%%] Nitermjpys, a%d/%l%tﬁen?d;s@ﬂi@@s strebe
blockaﬁtvuhloﬁe @ﬁﬂi&é &Bcl&ﬁ%%%ppgzpﬁésgﬁb gqpces expressly

| ustrated herein IsTinvention also contenpl at es
t
00 A LT P S 5

N-msthyleatioanilyd graypairsecting the b @Emin@s B%d art ﬁﬁlc&@ré@d ].El%béctmg the
of .the constltﬂtglnt amno acids is reversed (i.

carbp oyl {STHHN Yo AR PlibetraRrpivating soBpinaYbe elnamatﬁgl aaldd)r Bubistifuted with
o B RO LR BRI oG o o

peptikes pomprisedseics niee E-foenh anfiholscidé of desemadmieeemam 8drfah
O m of the D4F é{)cﬁg |de ( DWFKAFYDKVAEKFKEAF, SEQ I D
m Coferi FEE ARGIPRISHG 3O ackB oA Sisapeptides of

Tablé Dis @!wadrﬁeanﬁ%*a@myl termnus is at the
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phenyl al ani ne (F), has the sanme sequence, but the
amno termnus is at the phenylalanine and the
wa@aooelor3i3terminus is at the aspartate (i.e., PCT/US2005/044422
FAEKFKEAVKDYFAKFWD, SEQ ID NG 444) V\here the D4F
tide conprlses all D am no acid

[006%£t ro- i Hveplsoneted mmr pble lrgpet ity 1%%%% désing Bifrfeachings
4
SRSk 8L A oISl b sy
prodoegias. gofbyeaateradtive for mrhiqcorﬂemaur&adubsmagomg(atgl dnrepllaced by E),
the po

e ot PP IBaDY B0 0 HgS dor SRR OPS PERBASARA lizes truncations

f
R

andPESF/iU320Ie5)) 0F44L 2or qreingte, SEQeID Noedlkillwstratey a pq:m'giegomprising 14

thes aci ds. are identi ne, .
s Tt e orBi O R PO e b bF b P aBes s Bhile SEQ
mwdshzibglm&%atelatﬁérxnﬁe@fw@d residues residing at the
pol ar-nonpol ar interface and the negatively charged

[OOESf' d uesgéﬁ%/ls L DDk ?taret 18 si@bfe®sulh lc}n%{%re@ltlﬂés 1&1@ ntlrely form a

a di retro and retro-i o pept
clagsshemphipgthic Eelﬂ) or the casel AGoophipathic(&B9 @elweb'ﬁerz lﬁQrIrIL@ne Or more

coris of TeeEh Fort oot LRgRLSn] cofPLS R TpRaC JorRichs of he

peptRi@Y E)E ecdh%ﬂtaﬁﬁrs‘! | ened f&sexﬁﬁ“]@l'ee ﬁﬁ"ﬁebﬁ%sﬁﬂﬁst@a‘f@d’l{érﬁﬁ Icéin be
sequence I n the amno to car Oxy orientation,

coupéecdr t@géthcméd(ractb/ qr thiveghailinbereigd asadchoaridker, pr phe or more amino

am . no orientation etr form e
iy ne et TR GRS PR Bifialift P uirRhEBARESS potuce
18 APrHA 8ACAHISh@p&HtidePbesEd I NOs: 178311 mf:ﬁ@mcésnboanﬁeﬁm €omprising

retro-inverso formwhere both the order is reversed

oneeimptedD aminroacads, choshprckirahly with evepeasiag acidgoigeming acid as

des&rei%%d ﬁ 20 a%ﬁ/o??lgwgé 01% Sldb(%tﬁ ‘ffléﬂnin{l [}S@gg?&' on to the

€ sequences express €d herein, this

T 8 a8, S B S0, RS S B

illds@hte@ hereld) VRS ﬁﬁ/enu&f al§c¢éc¥r@éxﬁ]¥lﬁfe§ Betfdridre@b-iS%edd thams of each of
peptides. A circular pernutation of a peptide is a

the@@mptxﬂies t Inaetrp fermsnthg rdnm@tuamfdh«s wuemes rgvgesadi fminvere forms,

the, E]}tﬁpﬁrro%g]? gﬁmgp %Féltga;nﬁlg{)] ggtggfs rgxrénerg % Gal boﬁﬁho acids become D
forfi drittbakide @hd Di@rth Rksnd ﬁtﬁﬂ@i‘lﬁécbﬁlef[pfdﬂﬂnrh@mln@ atide). dndhe retro-
carboxyl termni. B) Oher class A anphipathic helical

invgesptipene hﬁth-,ﬁle,og@er@pd gwmhwamthegammo iigreygrsed. Thus, for

exaé%eélg’gﬁltneh%n‘égﬁbgﬁl‘g?)@hel%pge| nven ion Eﬁavs,:o provi %D Ebl']j‘NO:S),

whﬁﬂﬁhé athcC kaasisnud is arThdbgpaithieDh ehd thepeafiok glesrmihas tsait the
pre erred pep tldeS |ncorporate one, Oor nore aronatl
phwéalaua@, (Bt hastibe e AuGIce: P UiodPaIP AFrraese's agihg. phenylalamne

anc?’ﬁ‘l% Cﬁra ot 2 @é@rﬁgqg af the 4§ artaf®l (i, W FREWAVKWAKF}N]% SEQID

ues at the center of the nonpolar
NGe 4@4) BiEkie the D&, peptide confmidegal? D arklihb haoids, the rersgrobmcmrsb form will

to.a partic Iar heor lieve the centyral . .
haye; BRgequens Sgn i Bakis ABeindicomREe® g Lyfpgn amino acids.
Thﬁf 28" %ng)'fé: 4F a‘EiH %ewui $E nREES8NEs Qif ea'cB oﬁ{e% GlithQBsntRb]

e cent nonpol ar face, | ow wat er
segregagion|of ﬁletpmlqselnémpapcr}anfems Wlﬁethh)pdsmpﬁg lsharged pasiflues residing at

theaplolﬂrl—no%lg)gfap Ic'nté)l%ace and the negatively charged residues residing at the center of the
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the peptide-lipid conplex, which in turn woul d enabl e
the entry of reactive oxygen species (such as |lipid
wohyaeopasoxi des) shielding them fromthe cell BOTA&ZO5/044422
Simlarly, we also believe the peptides with
al i phatic residues at_the center of the nonpol ar. face,
polgr fgce. "Hyese miggpr jmaggs af-the same pelympr @ﬁ@%@t%ﬁﬁ@f@dﬁ%ﬁcal In terms

o A BT AR FAOPUERR Rl i

residorgwae the mﬂa—mm@bﬁmﬁfmg ahiDthetre gatinel y Chrefr gednesitioesyresibilg at the

coniZs 6 e RACE Bt & F AL PRSI WO BB BHER PATIEE O .-

Ch@}etzha(dtmo&ﬁaﬁr@@@ﬁz@yre@ﬁtl%rmwhé cell's equal to or
greater than D4F or other peptides shown in Table 1.

0069
[00%56]%t : de]sw nng eeracl%éslggheg 60{668%%%@ B@E;]?tta&&{ &%ot expressly
1ndAa%WFHéEE¢WM rﬂ:ﬁhésenilﬁg khelgmino acid sequence in the amino

L KAFYDKVF KEA |1 er peptjdes
CRBSR|O A, TEST G b1 QTP SCBVEPER IR DG ERPRA ©
arm%%h@nt@ﬁ@ﬁ)‘ HRSe €9 RSl h&I8 1 Afmiflo 2519 g‘)l%ecf vbftﬁ@ ARHiRG acids or
acids preférentially (but not necessari one or

D annn@aco«ﬁs mheepla@damnmb aammcdfssldtse amrgthlenetr@ns/teaoeform @imere both the

e H] g RO §H|5ess n? idr ophobi ¢ donai ns
or ?rols eevlﬁFﬁe o edal?)]P&a% ANPGRS, and hydrophilic

mai ns ermt a degree of, water solubility also

[Oﬂg@ssess |“6ﬁ A4S0 P8 APPEARIESI Y RS Hionyo Hieois@ifs sedugpies expressly
iludtRedBeiM! thidinvEdRRLARL AR Af?&t@ahﬂﬂru@arn%feﬁﬁgtmns chP‘) of such

pat hol ogi es descri bed herel pept |
peptigies apall drycircnianpemiutatioas gf ﬂuefrctom @varsbnor atiadisverw fabmsiof such

vt BB L R o L 3 L b 30 2 5 R enc

idefcaf @Al prodiicedvg ?&ang"ché SnABAMH c8rbkyl t@QmﬂUbﬂﬁe BELHS! peptide
In various enbodi ments the peptides are typically

andgipaniag tley ¢1zce1éhrkp9pih@mhmgfonmydl tofomalyicty aminmiand caghokyldermini.
acids or termnal am no acids rendered hydrophobic by
the attachrrent of one or .m)re hydrophob| c

[0()@’}'(]’1_;e ?Jsg g&?%gtg%zeé@jodﬁ'ﬁ%si i?g ?rll,]\}egten? C%arllstﬁ‘Bp &egtrﬁo 1ed Cl?ﬁ% &

ampepdthid @8lic pepthis C Daftaa pesfealipdpyi dEOmatiparate ondd IﬁM&‘e aromatic
X1-X2- X3n-X4 | where, nis 0 or 1, X1 is a hydrophobic

resigpgsrié thectentoa oéithsmoppelastage, yayr BPho Miserenent i) ry wigtsone or

d d b
mof i Bictrie S IR RS OB PR ey 3 T o Tl 2.
WitBButaselfl Koudd t@a%ﬁﬁicﬁla@fﬂeﬂﬂl Aeitdlic VBB cBnttd atomat? 1888ues on the
X3 are 1 ndependent c¥:

nonpolar face of the peptide 3F-", due to the presence of 7 electrons at the center of the
nonpolar face, allow water molecules to penetrate near the hydrophobic lipid alkyl chains of
the peptide-lipid complex, which in turn would enable the entry of reactive oxygen species
(such as lipid hydroperoxides) shielding them from the cell surface. Similarly, we also
believe the peptides with aliphatic residues at the center of the nonpolar face, e.g., 3F™, will

act similarly but not quite as effectively as 3,
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an acidic amno acid, a basic amno acid, an aliphatic
am no acid, or an aromatic amno acid -22 WO
wWQ@0@6/068H3132 PCT/ US2005/ 044422 such that whenPXRUBBOH0M4422
acidic amno acid; X3 is a basic am no acid, an
al iphatic amno acid, or an aromatic am no acid; when
[0088] i s a Blaﬁarmdqmpndesamllcbonmt p@ mﬂammamr& Pammaramnﬂlammatory

|Iph am no ronatlc am,no, aci d
0y s fiahattay Eipamctt st afRies. ARVAG G LoL-
indefékd rﬁoﬁﬁyﬁ:‘iﬂh@hﬁta@ﬂb A& gine@fed%y%@t}ﬁwaﬁbﬁl@s @fillaljto o? greater

[0072] Longer peptides (e.g., up to 10, 11, or

thap idkr athed Pyptides showo i bilehpl ated within the scope
of this invention. Typically where the shorter
peptides (e.g., peptides according to fornula I) are

00§ 5tmt 1 T3 o %%E&?%%fﬁ%vﬁ%n ierrre&@m 5 are

&$Wﬁins conpr|3|ng 334867 nore ami no aC|ds§ﬁQ¥Q§P

Tg)yfﬁm) Re-BRWRRGY DM EATIGREIN#ES Of active smapd

eptldes [0073] It was a surprising finding of this
smt|AmIﬁﬁﬁ@&%vmﬁnﬁﬁwwmmﬁAWHyﬁical properti e$0s

nrp ct the ability of snmall peptides (

10 amino aci ds, preferably | ess than 8 am no aci ds,

mor £) pr eBmaller peptidem about 3 to about 5 or 6 ami no

[ ds) of thi |nvent|on to render

003k =) o feaithabion s AP RGO PGEE! Cor L] GeRgigpsconsisting of a
nﬁﬁ&iilllnﬁ%f threeOhlifs afial g&k&gﬂtﬁly‘zﬁﬁr@@ B@Jehéﬁ@y)h%t@@ne or more of the
i nflanmmatory response in a manmal. The physi cal
amjirocgoisthiearg the DH-steeoisoghr efdhe iniriot aycld mn@phybssa@h)alr@hoblc

re than. bout salubility i
doéa]ﬂg %ge%ﬁtarpéa prgt GIBILP §1a6t1011§p%%{ %‘5‘%? (i % ains't perth a cpegree of
Wa&P 9SIBh®iky ﬂ‘sé’§os%é'ﬁ@1§§f1é‘&n2ant1—1nﬂammat0ry properties and are useful in

Di nyri stioyl -sn- %eycero 3- phosphochol ine (DMPC), in an

tleaqxgemwreem@rer ofrihe pathologies dpw p&herainl Thef smellipeptidasi pypically

i ndyce .or [ in the formati
ranfE PR 1eGRR SOl 2Rt b BBt Spehthoist Siey RRERRIE fppmabout
améholaciti¥)to aBo@/101ori1NAHERo BFdR aﬁa kPeERrdbly ﬁhm eibmtmto ﬂﬂ)ut 8 or
of stacked bilayers with a bila %er di mensi on_on
10 gminsr acids. dn yagenspembagimonts hedsnldasgre HtoRdy ﬁh@rﬁ@enzed by having
I t
hyé)r él%%?c% ﬁl@fe}la% grl%m% at%?cﬁ o?fte%rﬁ'ﬁ)ﬁi gfﬁtl]{?ié ?(Iisyreg?eg g(;}gf)l%blc by the
atta\bﬁmeﬁud)fafnesir Imtﬁ*é hympbcﬁbmbprbm&tm@’t @byps38Varigus "kmall peptides” are
certain preferred. enba the smal |l peptides i
desqbed @ GopPReting QI?PIWéP‘@fFﬂU%?NIlgfsé§9t3ﬂ§frfﬂﬁ‘%é&’tg UHGE: %303 oed in USSN
[
10QZ3500, A0y A?%aft%r i L s b L
e sy t | nd C
073} & "B Rtk B f%% SP S AT b e R Ey Wpgrmuta L.
bd@gptide(s) ranges in length fromabout 3 to about 8
am no acids, preferably fromabout 3 to about 6, or 7
am no acids, and noxé p*efiersably from pbout 3 to
about 5 am no acids; ar e%sBI}S‘EI e in et h@l acetate at a
wheRNE &N bat i XMis Qﬂ@ﬁkﬁihoblb@ﬁuﬁ@a@@ @hﬂ/oﬂl.f)@ufmhycﬁbphobm protecting
solu l e in aqueous buffer at B 0; when contacted
ngMPtK s ahssehebicpitainojagid-andion beast 8 hudrpphelipirtectng gagup; and

whiR é 5|Xe§ %ﬁ &Edl% og ia%'JE& %ﬁﬁr?g act} R}&I%ﬁ'rf‘i@tl%(y afd X308 independently
and/or - -2

an acidic amino acid, a basic amino acid, an aliphatic amino acid, or an aromatic amino acid

22
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30

WD 2006/ 063132 PCT/ US2005/ 044422 form stacked
bilayers with a bilayer dinension on the order of 3.4
W0 2004/04318In Wi t h spacing between the bil ayers POT/UR®05/044422
stack of approximately 2 nm have a nol ecul ar wei ght
» .about, 900 dal tong; convert pro-inflammatory,

suchéﬁatt\y)heg 18 AR AFIdIGARRIBe ?mg[% 52 bagicamipe acid, an aliphatic amino acid,
or érf‘zﬁrbﬁﬁff@ﬁl%ﬁb 40 WREEXANL bdsféfalnﬁﬁgﬁ%ﬁr )¢ 1saa?1dacﬁf?c 4 (30 361d an

have the am no acid sequence

aliph@tio 3B)no aigec kv kiomidtic antine hcﬂy:mdAnlqpn&é?ms an dtthcaurearomatm
[ n. enhodi ngnts, t hese

al | L 1.N0 a&.l ds. In. ertg}g .
am{igerd gt FLRETH AR A pHOHED tdgal s
00381 pobeRtks SopBsn (ot UBE L6 It o LoUmnp ACKS) 1 flgo contemplated
w1tﬁﬁf0cﬁg KEBPRIOP this nﬂ@ﬁ‘t?ons n@gkqgﬂ?%ﬂeg@%l g?&ﬁérq)%gp“ égg peptides

smal | péptides describ ow. 1
aCCpﬂﬁﬁ'ﬁﬂo formulad) ateshaveterzed thyain aoidit danict alighafit,i atesorf@ic amino

d tide t hesi d t hat show
ccifdbt PabrPamert Fute &b edDr Bt ar aligheds. gr aopigic domains
corABiding dvd 6 1EORVEiho afifiPof thhd tgpgmt ory HDL to
anti-1nflamatory HDL, the ability to decrease

LDL-i nduced nonocyte chenmptactic activity generated

by arter !% wal fufi&idisi Fi’ﬁﬁrﬁ% of #c}ﬁvE: Qniaﬂgqegﬁﬁ@s pr e bet a
15 HDL, erc. n cer

[00d8E char ReiRmhi sﬁ@ﬁhsﬁﬁg ﬁrﬁﬁﬂ@%ﬁhisun%ﬁbﬁ ithht B nubibeZ Ef 191y51ca1
shown below as_Fornula I1: Xi-X2-X4 Il where the énd

PropeffigbPrsdict the(akility Af soxal P%HﬂéleMﬂ@I? olmﬁonba@ 1@ pmifyesy adidsc auﬁ@ably
lessotfnal?ﬁ QX‘%E(S%E?%?&KF ?fege?algl ?forlln ul{)g(ﬁgl %hor :gﬁ‘igp ch F) of this

or t ermnS|s ocke

invaﬁidmycd rerpleoHIDE. ot ditinflgmelacip 68d td @itfpate dth&osclerosis and/or
N-termnus is blocked with Boc-, Fnoc-, nicotinyl-

othgRathologies ¢hygactsrized by AuTiamyerety swAROASY inBLnameRl, The physical
prog%rﬁes} Incidae Fg'hts?ld%ﬂ?[mgﬂhg?me&’te i:etéc} gr?a(%t AL Ao A '4§néf%1L) and

her aci e.g., aspartic a tam ¢ aci
solwilgty)in caqudms bufféreat gH, 7.0.hUpbin dbm’tectn@r}gﬂo@pmmds)satm$ 1,2-

ST TN K ST
par@ﬁﬂiﬂ%’ éffé?:rtl% ehhg ﬁeﬂtfdeﬁ’ &RfuL4 815?59&01%) $n I:H%Vfﬁlgﬁeégﬁﬁhoof particles with a

i ncl ude, but are not limted e pepti
diammeiigh @f Ppre:007AR]y Tamine(230.1 Exrénmdé@ mtﬂuo(eexrq)artmpameme:has fomation

or s BF B0 RE RS DUGLRBARL 6 2L OCELIS. 91 URS B0

betW¥€2n2B0 611 B4hé ﬂél&@zﬁ)%ﬁb@ﬂl%%@ A, aﬁ%llsﬁgalggmm (ér%aﬂglpate in
Boc-Lys(EBoc) Arg Ser(tBu)-OQBu 106 Boc-Lys(EBoc

the fayyatipy pf GesBwlarGiructBess of apprakignatély 3@mByY). I08ertain preferred

embodiments, the small peptides have a molecular weight of less than about 900 Da.

[0074] Thus, in certain embodiments, this invention contemplates small peptides
that ameliorate one or more symptoms of an indication/pathology described herein, e.g., an
inflammatory condition, where the peptide(s): ranges in length from about 3 to about 8
amino acids, preferably from about 3 to about 6, or 7 amino acids, and more preferably from
about 3 to about 5 amino acids; are soluble in ethyl acetate at a concentration greater than
about 4mg/mlL; are soluble in aqueous buffer at pH 7.0; when contacted with a phospholipid

in an aqueous environment, form particles with a diameter of approximately 7.5 nm and/or
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Boc-Trp Arg Leu-O:Bu 109 Boc-Phe Arg Ile -OBu 110

Boc- Phe Arg Leu-OBu 111 Boc-Lys(EBoc) Qu
w®@eoopt&i32 Ot Bu 112 Boc-Lys(EBoc) G u Thr (t Bu) PQ/B82023/@44422

Boc-Lys(EBoc) Asp Ser(tBu)-OBu 114 Boc-Lys(EBoc) Asp

Thr(tBu% O Bu 115 Boc-LlLys(EBoc) Arg Sergt Bu)-OBu 116
formagacked pidmsey with g bitayqrdBngnsore the prdepek 313dQ 4d) pm with spacing

e BREC PRI i 33 BOF R PP B ELBCARD g s

abobep (@ Baljonsy BmvéR pro-mfaaniatgry HIDL Se arfti-Bif)}an@hBoryIZRL or make anti-
Froc- Trp Ser (t Bu Bu 123 Boc-Lys(EBoc
lnﬂE@Ep@fBJ{QEJH"fPﬁﬁfé‘nlflﬁﬁn%?tﬁrysé}“% fl%ayt V%Ehﬁaz?mr@ﬁweﬂwce Lys-
Aré%%g—%@fe gs;%ﬁ'gbéﬁ@?S%)z@%pegﬂﬁ(} 1&@141@%01&8_ g(A%‘Qnﬁé?’léréeal?L amino
acid'sh rI(ltc&lam@rr&mdﬂrﬁﬁlts Bose Gnall AspidEy pat®u p-plogholigal against
(EF Arg Ser(tBu)-OQtBu 131 Fnoc-Trp Ar
Olel?téO“CE g‘o "Zgr?@EgtTr p Arg Leu CtBu 133 Fnoc- Phe %r g
[le-O:Bu_134 Fnoc-Phe Arg - Bu 135 Boc Tr
[0028k- o BUMBk th@sémﬂlwem%esw? PRURE SR IS B B’%’P diments,
SBoc
the?@ﬁn@ &(f)tééfca&%glﬁili% f sﬁl{ag ggyﬁdegdﬁibéﬁé%ggﬁ% on( )
Ser (tBu)-OBu 141 Nicotinyl Lys(EBoc) Arg
Thr ('t Bu) 2)0 Buﬂléb%pﬁﬁgg?c- Leu Asp Thr (tBu) - 0: Bu 143

[0076] It was discovered that certain tripeptides (3 amino acid peptides) can be
synthesized that show desirable properties as described herein (e.g., the ability to convert
pro-inflammatory HDL to anti-inflammatory HDL, the ability to decrease LDL-induced
monocyte chemotactic activity generated by artery wall cells, the ability to increase pre-beta
HDL, efc.). In certain embodiments, the peptides are characterized by formula I, wherein N

is zero, shown below as Formula II:
Xx2-x* II

where the end amino acids (X' and X*) are hydrophobic either because of a hydrophobic
side chain or because the side chain or the C and/or N terminus is blocked with one or more
hydrophobic protecting group(s) (e.g., the N-terminus is blocked with Boc-, Fmoc-,
nicotinyl-, efc., and the C-terminus blocked with (fBu)-OfBu, etc.). In certain embodiments,
the X? amino acid is either acidic (e.g., aspartic acid, glutamic acid, efc.) or basic (e.g.,
histidine, arginine, lysine, efc.). The peptide can be all L- amino acids or include one or

more or all D-amino acids.

[0077] Certain preferred tripeptides of this invention include, but are not limited to

the peptides shown in Table 3.

[0078] Table 3. Examples of certain preferred tripeptides bearing hydrophobic

blocking groups and acidic, basic, or histidine central amino acids.

4.



Fnoc-Leu G u Thr(tBu)-OQBu 144 Fnoc-Leu Arg
Thr(tBu)-O:Bu 145 -25 WD 2006/ 063132

WEON6I08A6D5/ 044422 Fnoc- norLeu Arg Ser (t Bu) - QPBUS2b85/044422
FnDc nor Leu Asp Ser(tBu)-QBu 147 Fnoc- nor Leu GI u

149 Fn@%-Lys(EBoc) A Thi(tBu). OB 150 SEQID NG
[apecyBoc) G u Sarft Bu) - t(rEJBQLOtE%m)c LysQ(DZBoc)

i u) O Bu 15 Froc- Ly,
X-E@r%o Bu 153 F?r%% Lys(E § %pﬁ'lifwr(tBu)
41 PFnoc- Lys( EBoc) &g Leu- 35 Froc- Lys%% oc)
B@chl’peu QG Bu 156 Frrwﬂ’gLys(sFlimu)OtRUg Thr (t Bu) 1@ Bu

BbepheFmoc- Lys(sFnmoc)as6& u Ser ([Iealoth Bu 158 Fnpgg

ng\é %Frmc) Gu Thr(t§x - Bu c- Lys(EFgpe) Asp
er(}{ Bu -O:Bu 160 Frm Lys( Thr(tBﬁ%Q Bu
Bpg4Lys Lys( sFnocf® ‘Arg Ser(Sle%u)d) 162 F

wjdcﬁgé?)) G u Leu-QlBu 163 ToEBLyS@EFNDC) A$E3

B%g };S ?Bu 164 B%rrs Lys( EFng }BlﬁS(gtB'{hr(tBu)lg Bu
6F Thr (t

Bagdlys @tyrggz) goﬁ) Lé&ga BL(l g:(g%&é‘tﬁmoc)léu

Eoerl(ysBBoctX Bu 168 Baag On( 6FnEe)(BepOr (t Bu) - OlBU 169

%’:L ﬁ%o?@ﬁc)q gaplgb{ é}gsg) OQI%&' ﬂZ)OOrﬁQC O n(gfroc)

QUBY)- Ot Bu 172 FYHE-Trp 173 Hhde. Trp
Baceldu e- 0t Bu 174 Fmﬁ‘duTrp €| ufhr(tBuHJBﬁu 175 Fib2-Trp
Phsge-Lu- Ot Bu 176 Arg Ser(Bu)-OfBu 120
Fmoc-Trp Asp Ser(rBu)-OfBu 121
Fmoc-Trp Glu Ser(:Bu)-OfBu 122
Fmoc-Trp Arg Ser(tBu)-OfBu 123
Boc-Lys(eBoc) Glu Leu-OrBu 124
Fmoc-Leu Arg Ser(tBu)-OfBu 125
Fmoc-Leu Asp Ser(rBu)-OBu 126
Fmoc-Leu Glu Ser(Bu)-OrBu 127
Fmoc-Leu Arg Ser(rBu)-O7Bu 128
Fmoc-Leu Arg Thr(rBu)-OfBu 129
Boc-Glu Asp Tyr(:Bu)-OrBu 130
Fmoc-Lys(eFmoc) Arg Ser(rBu)-OrBu 131
Fmoc-Trp Arg Ile-O7Bu 132
Fmoc-Trp Arg Leu-OrBu 133
Fmoc-Phe Arg Ile-OtBu 134
Fmoc-Phe Arg Leu-OfBu 135
Boc-Trp Arg Phe-OrBu 136
Boc-Trp Arg Tyr-OBu 137
Fmoc-Trp Arg Phe-OrBu 138
Fmoc-Trp Arg - Tyr-OfBu 139
Boc-Orn(dBoc) Arg Ser(:Bu)-OrBu 140
Nicotinyl Lys(eBoc) Arg Ser(tBu)-O7Bu 141
Nicotinyl Lys(eBoc) Arg Thr(rBu)-OrBu 142
Fmoc-Leu Asp Thr(Bu)-OtBu 143
Fmoc-Leu Glu Thr(zBu)-OtBu 144
Fmoc-Leu Arg Thr((tBu)-OtBu 145

-25.



Froc-Trp A u Leu-QBu 177 Fnoc-Phe Asp Ile-OBu 178

Frnoc- Phe Asp Leu-O]3u 179 Fnoc-Phe G u Leu-QBu 180
worweAdFIp2 Arg Phe- Ot Bu 181 Fnoc-Trp G u Phe- CeBLULBA5/044422

Foc-Trp Asp Phe-OQ:Bu 183 Fnoc-Trp Asp Tyr-QtBu 184

FriG Arg Tyr-x By, 185 F Tyr-O 186
B %nOTLg%)OGIQ 06g132 Pg%uszoogt% @1@2 c-Trp %
?ﬁ’r( Y- Ot Bu 187 FASR-Trp A @BR@B - O Bu 1%78
Fmpscuorkel G u Thr (t Bulslex Bu 18$er@m)-@m Arg 148
Fnorctleys(§Bddy 190 BocAlhe gu RRF Ry B‘%u) 1?118uﬁgg)g Phe
G Bu 192 c-du u
F@R’g 1@%{%@%; Ser (t Bu) 26X Bu 194'1‘1%%9{)[@&? 150
Frocdes(BBa) Bu 195 BE& Lys(sB(Sey(th)@tSelr(tBu) CHBu 196
FBmc-IL;as&{B-hBy)c) Hi s ThG(d Bu) - O Bar@-oBac- Lys(EBpc) Hi s

8 B L Froc) Bu) - O Bu
Fié%g c) I(zhcs YI'%QI?t Bu) - Q’S‘gﬁﬂiﬁéﬁt ocC- Lys(}Eé-m)c)
Fpgog- Ik_yéﬁ?g&chu 201 BosSON( BBoc ThefBu)Selu Bu) - Ot Bi4 202
Fioc-1QseBBENDC) Hi s ToOh t Bu) OLBu283 Boc-Phe Hss Ile

oc- Phe Hi Boc- Phe Hi .
F??%tiﬁ %ﬁ 206 Bocﬁgﬁe Lys I@e%%a} Bu 207 BocfS?rp H s

Finpg] M98  Boc- TrotH s LeuTax(@p)2odu 157
Fmoc- Lys(eFmoc) Glu Ser(rBu)-OtBu 158
Fmoc- Lys(eFmoc) Glu Thr(rBu)-OtBu 159
Fmoc- Lys(eFmoc) Asp Ser(rBu)-OtBu 160
Fmoc- Lys(eFmoc) Asp Thr(Bu)-OtBu 161
Fmoc- Lys(eFmoc) Arg Ser(Bu)-OtBu 162
Fmoc- Lys(eFmoc)) Glu Leu-OtBu 163
Boc-Lys(eFmoc) Asp Ser(fBu)-OtBu 164
Boc-Lys(eFmoc) Asp Thr(Bu)-OtBu 165
Boc-Lys(eFmoc) Arg Thr(zBu)-OtBu 166
Boc-Lys(eFmoc) Glu Leu-OtBu 167
Boc-Orn(dFmoc) Glu Ser(fBu)-OtBu 168
Boc-Orn(8Fmoc) Asp Ser(:Bu)-OtBu 169
Boc-Orm(dFmoc) Asp Thr(Bu)-OtBu 170
Boc-Orn(6Fmoc) Arg Thr(Bu)-OtBu 171
Boc-Orn(6Fmoc) Glu Thr(#Bu)-OtBu 172
Fmoc-Trp Asp Ile-OtBu 173
Fmoc-Trp Arg Ile-OtBu 174
Fmoc-Trp Glu Ile-OtBu 175
Fmoc-Trp Asp Leu-OtBu 176
Fmoc-Trp . Glu Leu-OtBu 177
Fmoc-Phe Asp Ile-OtBu 178
Fmoc-Phe Asp Leu-OtBu 179
Fmoc-Phe Glu Leu-OtBu 180
Fmoc-Trp Arg Phe-OtBu 181
Fmoc-Trp Glu Phe-OtBu 182
Fmoc-Trp Asp Phe-OtBu 183
Fmoc-Trp Asp Tyr-OtBu 184
Fmoc-Trp Arg Tyr-OtBu 185
Fmoc-Trp Glu Tyr-OtBu 186
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Boc-Trp H's Phe-OtBu 210 Boc-Trp H's Tyr-OQBu 211
Boc- Phe Lys Leu-OBu 212 Fnoc- Lys(sFnoc) His
w®@eoopt&i32 O Bu 213 Fnoc- Lys(8Fnoc) Hi s Thr (t BOy/USLBE044422
214 Fnoc- Lys(sFnoc) H's Leu-OBu 215 Fnoc-Leu His
Ser(tBu)-OBu 216 Fnoc-Leu His Thr(tBu)-OQBu 217
Fmesclpys( EBoc) Hi s Sévgt Bu) - OlBuBweOththpc- LystEBoc)
Frlige-Tipr (t Bu) - Ot Bu 21%sp- 27 WOTAO@B1 068082 188
Fﬁgg[ﬂ?ZOOSI 044422 Fegpg- Lys( sl?f%:@tB |_.6ipeu- O Buigeo
anj%% ys(EFnmoc) H's Ser(tBu)-OQ %: . Frnoc- Ly §%Frmc)
BGCEehr (1 Bu) - 0t Bu 2228 Fnoc- ndPLEF % ser (t Bui- Bu
BpedheFnoc- Phe Hi s || &lex Bu 2220rlmu@tBthe Hi s L& O Bu
Fal-PHenoc- Phe Hi s norlspu- O Bu nd2Geu-GtRac- Trp Hi $92
pegrdi,Bu) - X Bu 227 Fipg-Trp Hiﬁ,r{qtjggy_gﬁy 228 kompc-Trp
H's Leu-OxBu 229 Fnoc-Trp H s Phe-OBu 230 Fnoc-Trp
Becdeliyr - Ot Bu 231 Fnolis Trp Hi SemBOt@Bu & Bu 23%4

Ni cotinyl Lys(EBoc) .S Ser(t - X B 233 Ni cot i nyl
BOdEno) H < Thr(tBL%l?or Bu 2%Y€%§f§¥/\hi Ne thY
Bq,%gg}j @%Cyf Tabl e 3 3Hi§ i |1 ustSeai®e)-@iBh parti cog ar
rqt’e n groups, i.f. is not t se gro ma
Bg’é‘ G&gqc uted with (ﬁ"ﬁer pr O?@%{tl ﬁ)g'oéfr;]lgups as%)? d

BdRSG)s(dmk) herei n and/mg one orequp@uof the shows
protecting group can be elimnated. 5 3) Snall

BeedtystRFanag)t h cent r altigci di ¢ 268 BEsPBani no ' 13¢i ds
0080 tai [ ts, i d f i
B.[Oﬁgﬁ‘/ﬁh%ﬂ()ﬁer ain enm‘ti_ﬁgl nen ST}ﬁGﬁU)Qg%ﬁ es of rghi s

ange fro our amno acids to about ten
B INR(Fehdcty. The terrHipal am deuva@iBis are typieally

hydrophobi c either because of_ a d hobi ¢ si

BasfPm(@podecause the Higrni nal 5§ 'ﬁ%‘égﬁ‘ﬂs bear &gie or
hobi ecti ' i d

E&[@rgﬁwp obi ¢ Praiiecting ooy oigh amino agi ds

1 are hydrophobi c ei ther because
Boc-Phe His Ile -OzBu 204
Boc-Phe His Leu-O7Bu 205
Boc-Phe His norLeu-OtBu 206
Boc-Phe Lys Leu-OBu 207
Boc-Trp His Ile-O7Bu 208
Boc-Trp His Leu-OrBu 209
Boc-Trp His Phe-O7Bu 210
Boc-Trp His Tyr-O7Bu 211
Boc-Phe Lys Leu-OrBu 212
Fmoc- Lys(eFmoc) His Ser(Bu)-OtBu 213
Fmoc- Lys(¢Fmoc) His Thr(Bu)-OtBu 214
Fmoc- Lys(eFmoc) His Leu-O7Bu 215
Fmoc-Leu His Ser(rBu)-OfBu 216
Fmoc-Leu His Thr(Bu)-OtBu 217
Fmoc-Lys(eBoc) His Ser(rBu)-OtBu 218

Fmoc-Lys(eBoc) His Thr(Bu)-OtBu 219
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10 of a hydrophobic side chain or because the side

chain or the C and/or Ntermnus is blocked wth one
woronsa3hydr ophobi ¢ protecting group(s) (e.g.PCT/82005/044422

N-terminus is blocked with Boc-, Fnﬁci,Bhgcgilnyl-,

I he C-termus bl ocked w t Bu) - E%gb _
%%%YS%% cally, trl;gycent rallj(‘%go(?{J |uon. of the peptide
FowedryséaFana) basi ¢ aniHio aci d Set(/Bu)-@Edi ¢ amppp acid

e. %p a.4 ner) or.a basic_domain and/or an acidic
Pﬁ%oﬁ%‘%(ﬁ %) | onger 1880l ecul NEBY-QB w006/ 062332
FREEHIT2ANS5/ 044422 [ @R81] The%gr(ﬁ%[oﬁrs can be

represented by Fornmula | in whic 1 and X4 are
Fipgridshobi ¢ and/ or b&hs hydr oflee®iBu pr ot ecti ng224
QURES) as descri bed.herein igd is acidic while
F%%)isbasicorXZis Asi ¢ whi E‘ u|s.aC|d|c. e
Fpepifhde can be all Lyi@am no  a6ids @iy ncl ude ?%be or
nore or all D-amino acids. 5 [0082] Certain preferred
FgoctliPs i nvention i nElinde, buﬁeﬁﬂhnﬁbgflizitedaxb t he

tttdes shown in T e 4. [Q0 Tabl e 4.

Fﬁll%leug rative exanpl egﬂof snal ﬁe'gf’e%ﬁ des with c#fral
Faocdirp and basic anHiwo a((:i dsLeaéngEu)z(gSMBSEQLi%( Eglc())c)

Boc- Lys(EBoc) Arg Asp Ser(tBu)- u oc- Ly
F%O&'lkﬁp(Thr(z Bu)%]CI BHiD36 Bol?hq:péBu\rg éﬁp L}ezm Bu

_Troc-Trp Arg Asp u- & Bupd3 oc- Phe p
F%ggT Bu 239  Boc. Phléﬁszrg AspT?’lsé-ﬂﬁ?Bu 240 BGPhe
FmpegrTagp nor Leu- Ot Bu Hélsll CB;(I:S T]gﬁz?%ﬁ%)t@ughnokls_?gz%m

oc-Phe Arg Aulle- u oc- Phe
N}Zﬁ% n %Bﬁ(eéijf’@ Bgc- PhEisG u Args?q@ﬂb%ﬁumsa Bc?éSde
-~ Bu 2465y;.Boc- Phe | eu- B
N%?E{lg{ql‘%/s% Cgrg Leu-%SBu 248 T@glgg-u hdeirB p Argl%%
norLeu- &t Bu 249 Boc-Phe A u Arg norLeu-QBu 250
Boc-Lys(EBoc) G u Arg Ser(tBu)-OQBu 251
[0079] While the peptides of Table 3 are illustrated with particular protecting

groups, it is noted that these groups may be substituted with other protecting groups as

described herein and/or one or more of the shown protecting group can be eliminated.

3) Small peptides with central acidic and basic amino acids.

[0080] In certain embodiments, the peptides of this invention range from four amino
acids to about ten amino acids. The terminal amino acids are typically hydrophobic either
because of a hydrophobic side chain or because the terminal amino acids bear one or more
hydrophobic protecting groups end amino acids (X' and X*) are hydrophobic either because
of a hydrophobic side chain or because the side chain or the C and/or N terminus is blocked
with one or more hydrophobic protecting group(s) (e.g., the N-terminus is blocked with
Boc-, Fmoc-, Nicotinyl-, etc., and the C-terminus blocked with (fBu)-OrBu, etc.).

Typically, the central portion of the peptide comprises a basic amino acid and an acidic
amino acid (e.g., in a 4 mer) or a basic domain and/or an acidic domain in a longer

molecule.
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Boc-Lys(EBoc) G u Arg Thr(tBu)-OQ Bu 252 Boc-Lys(EBoc)

Asp Arg Ser(tBu)-OBu 253 Boc-Lys(EBoc) Asp Arg
wabeopt&i3z O Bu 254 Boc-Lys(aBoc) Arg G u Ser (pBUUSIO0BM4422

255 Boc-Lys(EBoc) Arg Au Thr(tBu)-OBu 256 Boc-Leu

008EF 58 TP B B e R G RE Fo s BBty s ae
hydfoptoble gdAsibeA¥ gy dBesHob m&% %x@@}i%ﬂ@&e'sgﬁlﬁbdcﬁér'elﬁ\%ﬂd X2 is

er tBu - O Bu 261, -29
ac“g 0is basia apX” istrsic wihils XArig acidie. She(neBtijle GrEhe @ABR- amino

A #%E?*‘E%?eéaf% PR R a g sor (180) - O %uAi‘és
[OOggf ((: t Eﬁ;" C%[%H pﬁgnec#_(ﬁé;gls %YFHRP]@ g&i\ﬁieTﬁot(alr%mt I@u%edi toghe peptides

shoB@dn GableAgp Arg Tyr(tBu)-OQBu 269 Fnoc-Lys(EFnbc) Arg

Asp Ser(tBu)-QtBu 270 Fnoc-Trp Arg Asp Ile-OBu 271

c-Tr

[OOIE?']; o Bngt%lgéwglﬁg%ﬁi;e(e&Ar l%z%f srﬁﬁpﬁ é:) @‘é %cﬁé@al a.<l‘.1d1c and basic
aminp@cidp Phe- Gt Bu 275 Boc- Trp Arg Asp Tyr-QxBu 276

Enoc-Trp Arg Asp Phe-QtBu 277 Fnoc-Trp Arg Asp

Tyr- Ot BU 278 Ba¢* OrXi{ 6Boc) »f g G usBerf3 Bu) - Ot Bu 279
N| cot| nyI Lys(EBoc) Arg Asp Ser(tBu) @HBu 280

g X By 281
8Bo@Asp Ar @Ia'hlA(SPBu?)ef F%0c-Leu Gu Arg

Béu-LyReBod)t Bu 283z RAspc-IheUBAY- Qr]ﬁ u Bhe(tBu)- O Bu 284

Boc-Trp Arg Asp Ile-O7Bu 237
Boc-Trp Arg Asp Leu-OrBu 238
Boc-Phe Arg Asp  Leu-OrBu 239
Boc-Phe Arg Asp Ile-OrBu 240
Boc-Phe Arg Asp norLeu-OrBu 241
Boc-Phe Arg Glu norLeu-OrBu 242
Boc-Phe Arg Glu Ile-OfBu 243
Boc-Phe Asp Arg Ile-OrBu 244
Boc-Phe Glu Arg Ile-OfBu 245
Boc-Phe Asp Arg  Leu-OrBu 246
Boc-Phe Arg Glu Leu-OrBu 247
Boc-Phe Glu Arg Leu-O7Bu 248
Boc-Phe Asp Arg norLeu-OfBu 249
Boc-Phe Glu Arg norLeu-OrBu 250
Boc-Lys(eBoc) Glu Arg Ser(rBu)-OrBu 251
Boc-Lys(eBoc) Glu Arg Thr(#fBu)-OBu 252
Boc-Lys(eBoc) Asp Arg Ser(:Bu)-OfBu 253
Boc-Lys(eBoc) Asp Arg Thr(fBu)-OrBu 254
Boc-Lys(eBoc) Arg Glu Ser(:Bu)-OBu 255
Boc-Lys(eBoc) Arg Glu Thr(fBu)-OrBu 256
Boc-Leu Glu Arg Ser(tBu)-OtBu 257
Boc-Leu Glu Arg Thr(Bu)-OBu 258
Fmoc-Trp Arg Asp Ser(fBu)-OBu 259
Fmoc-Trp Asp Arg Ser(fBu)-OBu 260
Fmoc-Trp Glu Arg Ser(:Bu)-OrBu 261
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Frnoc- norLeu Arg Asp Ser(tBu)-OQBu 285 Fnoc-norlLeu Asp
Arg Ser(tBu)-OBu 286 Fnoc-norLeu Gu Arg

W®eropt&132 Ot Bu

287 Fnoc-norlLeu Arg G u Ser (t BeQTF/OsBa5/044422

288 Fnoc- Lys(EBoc) Arg Asp Ser(tBu)-CQ Bu 289

Frnoc- Lys(EBoc) Ar
Bmoe-Iity s ( EBoc)
BEREyhY BE@BOC)
Em)c § Boc)

s(EBoc)
Emoc-Lieys ( EBoc)
FRB6-1leds ( EBoc)

Thr (t Bu) - Ot Bu 290
@rg ,@ s‘ieqrétBBhprJﬂ Bu 2641
@GN A ThrEuBwBuQ Bu 2%

it %53’ ?ﬁ?gfﬁﬁﬂ? o

Asp Qg Sr(rBBuRR Bu xg5

] TM B EEB 2@%
i % r(t B)lbt - c Lys( EBoc)

m)c-Lﬁs(EBoc) %: e(t f
Leu- Ot BY*'898 F ENPY l%roc)
Fmo¢dBu) - Ot Bu 2998 -39 \WhrpBos 088132268

EQEUGIJ@ZO%/ 044422, FARC-THYBu3OmME) Q69 Arg

Pt LBNETER] 07 Fgﬁ%’c SEDERERNEL)

Asp Arg

g Asp

Bao¢{IEp) - Ot Bu SO‘Qg Fhspe- LsOBwoc) AZP Arg
ﬁﬁbé?}%ﬁ) Q Bu 303¢ FARE- bwsloMmwe) A Au
u) - G Bu 304 F c m)c) Gu
WP% fi) - & Bu L@%%’% Yroc)) @ Arg Leu-CtBu

Bo6C- PB@C-Lys(an‘tﬁg) Am)g AdguSaBut Bu) - 2X4Bu 307
BTl ermo) A AL SoryTarci By 306

g Eﬁ//s(sl:rmc) %r@ %"%’ ThrEBdY o Bu é{pl%
Bml@cﬂ“ys(sFrmc) Asig Ahgp SerRhegyButx Bu 314
ﬁ&%e (SFWDC)

Agy Thr ezl BU @7182
%ﬁ?ﬁﬂg %% %El Tﬁ?ﬁfﬁgﬂ@%

EmlhyB]Lﬁ%sRmr)) QGug Akgp LBur(BuBOB1LS5 mﬁ: On( 6Fnoc) Arg

?g])g}t?s%%oc% %&ge’ 18:p BPG/BW-oFHRC) Sy Arg
moc- Asp Arg Thr(:Bu)-OtBu 282
Fmoc-Leu Glu Arg Thr(fBu)-OtBu 283
Fmoc-Leu Arg Glu Thr(zBu)-OtBu 284
Fmoc-norLeu Arg Asp Ser(fBu)-OtBu 285
Fmoc-norLeu Asp Arg Ser(fBu)-OtBu 286
Fmoc-norLeu Glu Arg Ser(Bu)-OtBu 287
Fmoc-norLeu Arg Glu Ser(Bu)-OtBu 288
Fmoc-Lys(eBoc) Arg Asp Ser(:Bu)-OtBu 289
Fmoc-Lys(eBoc) Arg Asp Thr(fBu)-OtBu 290
Fmoc-Lys(eBoc) Glu Arg Ser(:Bu)-OtBu 291
Fmoc-Lys(eBoc) Glu Arg Thr(fBu)-OtBu 292
Fmoc-Lys(¢Boc) Asp Arg Ser(fBu)-OtBu 293
Fmoc-Lys(eBoc) Asp Arg Thr(tBu)-OtBu 294
Fmoc-Lys(eBoc) Arg Glu Ser(fBu)-OtBu 295
Fmoc-Lys(eBoc) Arg Glu Thr(Bu)-OtBu 296
Fmoc-Lys(eBoc) Glu Arg Leu-OtBu 297
Fmoc-Lys(eBoc) Arg Glu Leu-OtBu 298
Fmoc-Lys(eFmoc)  Arg Asp Thr(fBu)-OtBu 299
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Boc- O(8Fnoc) Arg Asp Ser(tBu)-OBu 318 Boc- On(8Fnpc)
Asp Arg Ser(tBu)-OBu 319 Boc-On(6Fnoc) Asp Arg
wabeogo&132 Ot Bu 320 Boc- Om(8Fnoc) Arg Asp Thr (pEBOUSOnBmM4422

321 Boc-On8Fnoc) A u Arg Thr(tBu)-Q Bu 322
Boc- O(8Fnoc) Arg Qu Thr(tBu)-OQBu 323 Fnoc-Trp Asp
Bmgcd Lys(sRer) 32 451u Frvoeg- W@(tﬁngzo@w 1 13000x Bu 325

Ar | e BPhr@% JdRc- 4@ Asp Arg
E@gs&%ﬁg}% ) F?}:'o{é Tr ﬁ) )Lsg 301 328 Fnoc- Tr p
EmgeAkys (¢inoy B@SQZQAran%PLr(ZBHéO B A %1 e ctBu 330

A6 PiecFha)d Wbl eadgt BohrgBh)-OfBuc- PﬁBGIu Arg

| 332 Fnpc- P OBy, 333 Froc- Ph
J/i?% glﬁ%‘i 0y B%%P,A‘Eﬁlrﬁ%%(fgﬁgogﬁ A@*‘Leu QB 335
Frnoc- MyseAngr)As pArRheGliot BlhigB8)-Othuc- T3¢9 Arg G u
E&%qufgé il iy 06/Q63337, PCT/ 452005/ 044422

Arg Phe-Q Bu 338 FEnmpc- Tr p Arg
EWJ-(YF m@sb Frive- TP A?‘i:f@ubdg\‘ o8B 340 Froc-Trp

@2&;@ a er§4msp=rmm~<ﬂaupo%3g As308Thr (t Bu) - Ot Bu
Eot: Wﬁ@?@ﬁg A T e o%}@?ﬂ 3A$0;9 TE??? BI; P by
B4b-Lyk{bmoPhe Ar@uASfbrgonlm@BuGl(BBu34631Q2noc Phe Arg
Bl L&%@F%CPLBU 4! AErse 9U}§a%ﬁ;ﬁe®ﬁ;sac;83 Ceu- O Bu
ggg-Lys(eFmoc) sp Arg Thr(zBu)-OtBu

Boc-Lys(eFmoc) Arg Glu Ser(Bu)-OtBu 313

Boc-Lys(eFmoc) Arg Glu Thr(Bu)-OtBu 314

Boc-Lys(eFmoc) Glu Arg Leu-OtBu 315

Boc-Orn(0Fmoc) Arg Glu Ser(fBu)-OtBu 316

Boc-Orm(6Fmoc) Glu Arg Ser(:Bu)-OtBu 317

Boc-Orn(dFmoc) Arg Asp Ser(fBu)-OtBu 318

Boc-Orn(dFmoc) Asp Arg Ser(rBu)-OtBu 319

Boc-Orn(6Fmoc) Asp Arg Thr(fBu)-OtBu 320

Boc-Orn(6Fmoc) Arg Asp Thr(Bu)-OtBu 321

Boc-Orn(8Fmoc) Glu Arg Thr(#fBu)-OtBu 322

Boc-Orn(dFmoc) Arg Glu Thr(Bu)-OtBu 323

Fmoc-Trp Asp Arg Jle-OtBu 324
Fmoc-Tip Arg Glu Ile-OtBu 325
Fmoc-Trp Glu Arg Ile-OtBu 326
Fmoc-Ttp Asp Arg Leu-OtBu 327
Fmoc-Trp Arg Glu Leu-OtBu 328
Fmoc-Trp Glu Arg Leu-OtBu 329
Fmoc-Phe Asp Arg Ile-OtBu 330
Fmoc-Phe Arg Glu Ile-OtBu 331
Fmoc-Phe Glu Arg Ile-OtBu 332
Fmoc-Phe Asp Arg  Leu-OtBu 333
Fmoc-Phe Arg Glu Leu-OtBu 334
Fmoc-Phe Glu Arg  Leu-OtBu 335
Fmoc-Trp Arg Asp  Phe-OtBu 336
Fmoc-Trp Arg Glu Phe-OtBu 337
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Boc-Phe G u Lys Leu-OBu 351 Boc-Phe Lys Asp Il e-OQBu
352 Boc-Phe Asp Lys Ile-OBu 353 Boc-Phe Lys Qu

WO b@6@6862 354 Boc-Phe GQu Lys Ile-QBu 355 BpCFBREE05/044422
Lys Asp norlLeu-OBu 356 Boc-Phe Asp Lys norLeu- O Bu

oc- Phe Ly nor L u 358 oc- Phe G u Lys
FRPeaiB G By 350 o B ﬁ#@%{g B Leu-B%Bu 360 Boc- Phe
Pegcfirg Leu- QBLé\5361ArgBoc BndtBus d WBA%u- 0t Bu 362
Beechhs G u Hlspk%u -k, Bu qq,ggtggc Phesdg s Asp |l e-Q Bu
c- Phe As Il e-Qx By, 365 Bog-Phe Hs Qu
fid &B By 366 oalipireg y IOPRe. o oila6y | Bac. Phe
FingcAgp nor Leu- &rBu /898 TIRGBuPMEBIASp 3425 nor Leu- Ot Bu
B&8c-TBpc- Phe Hi 3\3 orm%@% B3 70 3480c-Phe GQu H's
rl QBu 371 Asp Ser (tBu)- QG Bu
%%13 —%ué%c Lys(sB(SXCr P&%ﬁ) Bu 373
Boec{lys (sBoc) L)@uGMgSe'Pf(rftBu) -OBBuU FAF Boc- Lys(sBoc)
KEhuc-Pys Ser(tBu)A—r Bk‘s 3730rIBacdRYS (eBpg) His Asp

%ﬁ?ﬁjﬁg) Ct Bu 3 wo%go t%6313 ;
005/ 044423 - L) €R0 i's Ser (tBu)-Q Bu
BorPhoc- Lys(sBocL)ys H4sPGE ulseQtBBu) - x B8 378

B@@Phys(6Boc) GAgp Hizsys Ser (BB Bu 349 [ 0084] Wile

ptldes of ;Tabl ¢ 4 are i ustrat Wi th
ar?ﬁcul ar proté‘f Cg gr dth 3i%@ted t hat these

eolbs may be s@Bet ilivat edLMHQtBGt her Isrlot ecti ng groups
B&c-PHescri bed heggi msgnd/ afe-of@y or nyse of the shown

t I t ed. Smal |
ﬁ5@?ﬁ%§eénﬁa€fﬁéﬁsﬁ?ﬁgﬁe S IEDIRLGr Bl ¢ i no aci d

Lys Glu Ile-OtBu 354
Boc-Phe Glu Lys Ile-OtBu 355
Boc-Phe Lys Asp mnorLeu-OtBu 356
Boc-Phe Asp Lys norLeu-OtBu 357
Boc-Phe Lys Glu norLeu-OtBu 358
Boc-Phe Glu Lys norLeu-OtBu 359
Boc-Phe His Asp Leu-OtBu 360
Boc-Phe Asp His Leu-OtBu 361
Boc-Phe His Glu Leu-OtBu 362
Boc-Phe Glu His Leu-OtBu 363
Boc-Phe His Asp Ile-OtBu 364
.Boc-Phe Asp His Ile-OtBu 365
Boc-Phe His Glu Ile-OtBu 366
Boc-Phe Glu His Ile-OtBu 367
Boc-Phe His Asp norLeu-OtBu 368
Boc-Phe Asp His norLeu-OtBu 369
Boc-Phe His Glu norLeu-OtBu 370
Boc-Phe Glu His norLeu-OtBu 371
Boc-Lys(eBoc) Lys Asp Ser(Bu)-OtBu 372
Boc-Lys(eBoc) Asp Lys Ser(fBu)-OtBu 373
Boc-Lys(eBoc) Lys Glu Ser(fBu)-OtBu 374
Boc-Lys(eBoc) Glu Lys Ser(:Bu)-OtBu 375
Boc-Lys(eBoc) His Asp Ser(fBu)-OtBu 376
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10

15

20

25

center together with a central aliphatic am no acid.
[0085] In certain enbodi nents, the peptides of this
WO posns3iien range fromfour amno acids to aboRCTAUSIV05/044422
ami no acids. The term nal am no acids are typically
hydr ophobi ¢ either because of a hydrophobic side
BheiLys@Bobecausésphetliser bartiBI)-8wmo aZi’ds bear one or
_ drop I qGRr d@eBiunoaey oupszg End am no
gglég’gs %%b%nd Xg),%ar .hygre hggi eit because of a
Roenlopl§BBFL sid IEhaﬁﬁ 0 er&ﬁ&%i éuthe i de chain or
the C and/or Ntermnus is blocked wwth one or nore
hydr ophobi ¢ protecting group(s) (e.g., the N-term nus
[0089] bl ockeghilewhé Eelﬁﬁfés of TABIE 4 ardNIIGQtdt&/ With pafteular pitflecting
the C-term nus blocked with (tBu)-OtBu, etc.).
growppiiciainpied thatéhase grauab ey beisabstidited Hethpalripgetecting groups as
Q . 1S C C C - .
acSAPRIAGRR aRRaheoPhoRR e sngRELR: Bl bl Aiminatca
domain or an acidic domain and an aliphatic domain in
a longer ol ecul e. (2.86 Th% four-ners can. be . «d in th
represen ) N AL DED e 2 _Tv,_ NEr a1 ;'!i 1cam1n0ac1 n tne
hydr ophogésfiefbetter R 81 a bt AIRNIPALG: Bhhe atidNd
group(s) as described herein and X2 1s acidic or
[0088Fi ¢ Whid erdédh ermbadiinphiafthe peptidéR of hisiniveltain rangdirdre four amino

ccighiPrORCPBEGRO 10 (s OHBTIGPLRBAGLS B T YR obi eithr
becdedSt a HyAPSHob et dAHiPrafeese %quﬁﬁl'ngﬁ?rgﬂ%) ﬁgﬂb $ear one or more

i nventi on i nclude, but are not I|i rlnte .
hydrepitabiteprogivtng giaupTabheabino GOBEK TabXe) &e higdapholes cithier

ST N T R -
bloBR&H Wah oRé biPfdEd 'hBQiﬁ%ﬁbt@etirg?Qoggs) %]g HBe XBtetfhin¥Sis blocked
-33 WD 2006/ 063132 PCT/ US2005/ 0444 noc- Lys(sBoc)

with@pcArm®er NicBtipyloxeBu, @g0he ErfermninysPloios) with (FBug@Bu, erc.).

Tygﬁél& gfgceglaﬂpcggén o% %@!{tﬁagcggfpggseslﬁ gas@:g% acidic amino acid and an
alipHafi€ tiBino 4B, 8 a FARE)-druHasiB@emald o dneddidic domain and an
~Ser(tBu)-OBu 384 Fnoc-Lys(sBoc) Leu Gu
aliphati¢ dempindn Blonys malpayée. | ys(sBoc) A u Leu
Thr (tBu)-OQ:Bu 386 Fnoc- Lys(EFnoc) Leu Arg . .
[0086] (t Bu) Taxwfod8merman be rgpz¢ssmied by Hosmularlgn which X and X are

by i i BB POy R G o bed herein and X is
aci%%?f&b%ié wWRiIBX>39 QlipHAa6 ok-X3 (FBAtidvHild I8 isTAvidit Brbasid. Bihe

peptide can be all L- amino acids or include one, or more, or all D-amino acids.

[0087] Certain preferred peptides of this invention include, but are not limited to the -

peptides shown in Table 5.

[0088] Table 5. Examples of certain preferred peptides having either an acidic or

basic amino acid in the center together with a central aliphatic amino acid.

SEQ ID
x* X2 X3 x4 NO
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Boc-Lys(sFnoc) Leu Arg Ser(tBu)-OQBu 392
Boc- Lys(sFnoc) Leu Arg Thr(tBu)-OQ Bu 393

wBewsloyHEEFNDC) G u Leu Ser(tBu)-CG Bu 394 PCT/US2005/044422
Boc-Lys(cFnoc) G u Leu Thr(tBu)-OQ Bu 395

Bipor-PreeHem (t Bu) - Ot BFU397  BYE Ly Ses@Ee)Othiu Ar g380
FEhadeﬁL@Bé}l)B;J ?é98 VBmgThy?t( Q&mc)AfO(Set(ﬂklh)eOtEif (tBBLB)81399
c u r sBo
1%{?&; % 401 Bgé Lys(Egﬁ)g) %hl@@ ‘l'?ﬁiEt Bu;:‘l)gz
Hpec-Lys( CE%OC) du 88§ Ser (tBY) - olBrBPs0tBu
*Lyss{.‘(Bc&)c) G u Lea&iuThr (t Bue- O Bar(@04-Oa089] V}gu,l e
@&5 of Tabl g .3 are idj,ust rsg% %{H%{ﬁh partjggul ar

ctlng groups, 1t is noted t ha ese groups may
fg%ocs BERUt ed wi t h FPher prldlect THERBRAAPY as 386
Hhese Liyb@Hmober ei n adaébor oneAm@r mSes/Rf)-OiBn shovgg7

AR iggé(lepﬁlg% g;pe::?ie?ea(ne“a . ?f:eor ag"gl)c am no aC| d
fpn?'fPCf h‘é‘séglgﬁf)er toge{&ﬁﬁr Wi tﬁ“e’a} centHEWLEvat i ¢ 38f/i no
Fawice Ly§(@©B80%) | n cer t&iin enbdaéunenTar(BheOtBimal | '390
HeAtjst@so0f t{“f i nygption rﬂa@ge_rfrhmgu fou, am ng;

[ ou en ani no acids al am
B%)%I-L S(%OP%OC?ypl cal | yi Hydr ophtBi ¢ SFJE(&%P% élause3§§ a
Begdrsiowice si de chdien or bdwguseThHBuwedHunal 468 no
B@)@J.lg@(gpghdg gar one onDEe hy_gégophg@ll fBlﬂf@nglCtl Eg

nd, am no aci X I, rop g
el ?‘Wegfe e&):\use of acﬂl?/drophiﬁf’c %‘Blglf‘ﬂad;%uor b use
Bopd-ys{edfocthai n or thelC - 34rp0D 2806/E63ABR 396
BRCT/ysiSBoap/ 044422  amg/ or NPher m mhgBuW-dHpecked 3u4 t hh
e hydroph C pro tin t he
B%quﬁ{ Ls |>s/ bl gcg‘g‘é Wlpt hAé% g‘l—irg(r{?gg%t%)“cotl gl $
Bgg-Lys( 8&9@ the Cterflkus bl déked wi Thr(‘RWBu) - Ot B&?
Bet-Eys(eBbypi cgll ly, tmeucegt r atal por t i PRr(Hu)t ge pem)(!) de
a basic o cidic m no nd an

Bg??#% %%§)am no 130| dg}é@ |Al‘f11 niﬁr)(%dﬁ a bas
Baehast§Bes) an aci dic udoma| ﬁ}lﬁnd anThi(dvat i c doﬁ&l nin
BaclbywgeBodyol ecul e. {30991] These fseBWRGIBGaN bgos

(
BRERLERROLEY DY Formg ! L nLdhl ottt 2 Cas

group(s) as described herein and X2 is acidic or
basic while X3 is aromatic or X2 is aromatic while X3
[008%Y aci di Whie tf@a@p&es Phéablpéprd idlestcaed b’ﬁh@laftlclular@mtémmg groups,

iU B Bl Bl R S8 s
heremﬁ aid/orcattel @in@® oF eesAbdn IprotBetiMd bup an tt d1fsighkgd as
shown in

5) Small peptides having either an acidic or basic amino acid in the

center together with a central aromatic amino acid.

[0090] In certain embodiments, the "small" peptides of this invention range from
four amino acids to about ten amino acids. The terminal amino acids are typically
hydrophobic either because of a hydrophobic side chain or because the terminal amino acids
bear one or more hydrophobic protecting groups end amino acids (X' and X*) are

hydrophobic either because of a hydrophobic side chain or because the side chain or the C
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Table 6 and in which X5 is typically an aromatic am no
acid. [0092] Certain preferred peptides of this

WO poeb3ilen i ncl ude, but are not limted to thePCT/US2005/044422
peptides shown in Table 6. [0093] Table 6. Exanples of

certain preferred p'eﬁ?tl des having either an_acidic or
andfey ¥ serminugrip Rlocked With ang pemersivdForhghistimeiectiig &rogp(s) (¢.g-, the N-

terrﬁﬁnlg(%ﬁ ?{ g%}ﬂ %(r)éa niTJﬂBc a@'ﬁ%ﬁgﬁ Xe&%< %ﬁ%@ﬂhﬁus Ntdcked with

(Z‘BE)IWBIL)%(( ﬁBDmcaﬂlypthArcgntﬂ'@I tpOttidm) of @heBpepdid6 compnses a basic or acidic
Frnoc- Lys( eBoc) Arg Tyr Trp- QO Bu 407 Fi EBoc)
annpyrac;q, @d-[arnrflr o HPFO ag gwg @If_}BB O asw%i 1%?1'51 or‘an acidic

Arg T
dmgﬁh%h 3’ O Buwjd%%lanlﬁfrﬁg{rot%ir(@%g‘gﬂe Arg T%/L

[00%5;1 E : gﬂg T%%Eo%ers 'ggﬁ) bé r %@EH%&)FO & 1ch }& gld X* are

hycﬁd@loblfdmﬁb’oﬂheﬁf InfdroshobAr Igot'Eyﬁngl' gmuﬂ'd’s]f éi (&ﬁﬁlﬁd&bre’iﬂt 4nd X*is
Fnoc- nme) Arg Tyr hrt82

acidlig o brsie ﬂ% 1Sr?f|9mPHF P¥ Bujs &pBatia fle ass fw@e E’Fh%sé‘i The
;@:dg_cg gulg?- tcll%gq %(ﬁ%(ré@noc i g%%(;fr':c’: _[F?%ﬂ D ngy%'inds Five-mers

carnddeQrepidnenttd/BY Eﬁﬂmﬁr)mékt@ci[ym of fofrhiia )l 1OWBichAR Ois inserted as shown in
oc- Lys(E Thr tBu)-OBu 421 Boc-Qdu
Taﬁ?é(aﬁé%wn%&% W?P(l ‘ifz%‘mnoé‘él 2006/ 063132
PCT/ US2005/ 044422 Boc- Lys(sBoc Arg Trp Tyr(tBu)-
[00928  Boc Ceyaipgmeferedpeptifipy Ofrthis. ler@@&loaznslu% Bl arg egféae-)ted to the
T. tBu)- O Bu 425 Boc-Lys(sBoc) Arg Tyr
perfidls il LY

426 Boc- Lys(sBoc) Arg Phe Thr(tBu)-Q Bu

B, 2R S AT LB R e

baskirthindUcal inRhOEREdritoebthed MAthBcentral ArBmANE ditd@id.t hese
groups nmay be substituted with other protecting groups

as X! X x? X’ x* SEQ ID
NO
Fmoc-Lys(eBoc) Arg Trp Tyr(fBu)-OtBu 405
Fmoc-Lys(eBoc) Trp Arg Tyr(Bu)-OtBu 406
Fmoc-Lys(¢Boc) Arg Tyr Trp-OtBu 407
Fmoc-Lys(gBoc) Tyr Arg Trp-OtBu 408
Fmoc-Lys(eBoc) Arg Tyr Trp Thr(zBu)-OtBu 409
Fmoc-Lys(eBoc) Arg Tyr Thr(Bu)-OtBu 410
Fmoc-Lys(eBoc) Arg Trp Thr(#Bu)-OtBu 411
Fmoc- Lys(eFmoc) Arg Trp Tyr(tBu)-OtBu 412
Fmoc- Lys(eFmoc) Arg Tyr Trp-OtBu 413
Fmoc- Lys(eFmoc) Arg Tyr Trp Thr(zBu)-OtBu 414
Fmoc- Lys(eFmoc) Arg Tyr Thr(#Bu)-OtBu 415
Fmoc- Lys(eFmoc) Arg Trp Thr(#Bu)-OtBu 416
Boc-Lys(eFmoc) Arg Trp Tyr(tBu)-OtBu 417
Boc-Lys(eFmoc) Arg Tyr Trp-OtBu 418
Boc-Lys(eFmoc) Arg Tyr Trp Thr(Bu)-OtBu 419
Boc-Lys(eFmoc) Arg Tyr Thr(Bu)-OtBu 420
Boc-Lys(eFmoc) Arg Trp Thr(tBu)-OtBu 421
Boc-Glu Lys(éFmoc) Arg Tyr(Bu)-OtBu 422
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descri bed herein and/or one or nore of the shown
protecting group can be elimnated. 5 6) Snall

W@ehbioaHs2 havi ng aromati ¢ am no aci ds or ar onmaPCT/USIO0S G44422
aci ds separated by histidine(s) at the center. [0095]
In certain enbodi nents, the_peptides of _this _invention
Boe-LongBaet eri zed b)Afgt el R rons t hat &‘K@‘@S@J@é‘ed i n 423
Bt@@[g@(ﬁme of the rm%hgcul e Wi ch al | ow TiydOdu on of 424
? ﬁﬁg ﬁle and that all oyt he t|d@ AHbiGes to 425
rapp fIarrrratory OX|d|z¥d I| Sgﬁ‘?gé fatty
Berd- Mﬁﬁf&%berom des 248d phodphol | p| ds tﬁ n an 426
@)&)bd@ts(aﬂd)cpr oduct ofArgarachPb®ni ¢ aci d Ehr(tBwg-GtBu2 427

. 0096] I nAcrgrt ai nT Odl mant SThf(ﬁﬁﬁ

maxi mum of about 10 am no aci ds pr efer enti al I y (but

not necessarily) with one or nore of the am no acids
[0094i ng t hdVinlasthe piplidss v alje Otarreillunirated adthapartiguias profecting

gro%ng,y?fpn%?: dgtgatatﬁés% egrg.ﬁJaI iy o d%gptﬂﬁt%d thrr prgﬁglﬁ\tjgsfro%s as

dr opnoni ¢ Si ecause

detfibedh@sintng)or@alor aive: @ﬂthér@ltc@vrhmmﬁhg) Biauplzlap ©K ielighinated.
group(s), (e.g., an N-termi nus blocked wth Boc-,
Fnoc-, Nicotinyl-, and the like, and a C-term nus

bl ocked )t h S peffdY hvidgRFomAtc hhifind hlidl or hAGheAEamino
of havi ng an aci d| c or baS| C_amno acl d 1n the center,

t hese pepElddese L\ 2ES ErGeREATS am no acid
at _the center or have arorratl c.am no 20 aci
[0Mshar at edn B§riain smbedimenispthe peptides oé Fhlt)mvmféowsphaéctenzed by T

elew&'?s gat%%g)?ﬂ({é?(g{nﬁ%? %rlﬁ%t] @‘?Igé f{ngfe%ﬁl% ﬁlﬁt ﬁuégg %{l&pof; the

partialel ad that [200@8he pepride partickesaomup prcefnﬂfaﬁ;vﬁatd@&xﬁtamdﬂgnds such as
aromptic amno acids in the center or 25 aromatic

fattyracHbh ykpRrgogHesanshrhosphodpicsithat cortpinray Rgdasipn dedygt of

hi siq di X 2006/ 063132 PCT/ US2005/ 044422
Ma?(?tﬁﬁg%l% agidx%lt%&sﬁégg 1MPNO Boc- Lys(sBoc) Phe Trp Phe

[Otﬁﬁi g : gﬂg h%%%llﬁ%%bo@&%n {s?eég gld%con%rlspotgﬂl%lmmum of 4 amino

acideatd BthaxidhiBd of 3Bout BO thlycsﬁcﬁd&? pleférbtialyr (bbhgot necessarily) with one
Thr (tBu)- O Bu 432 Boc-Lys(sBoc) Phe Hi s Phe
Or BIOFY ‘?thb? aping acidsdeingyihe @geggmelmfé hg-prainorpgid, with the end amino

N

amBer {cidfs) be@t Bue di3foreNiydadpholic-blyck{reBoo)pEhée. &1 pn Rherminus
bloggq% %EE;Bog%u@léfgé\hcytllgy tin theLl%/kse( gnB C&-tgrr}r%nl {)IOCP ed with (Bu)-

OrBu groups and the like). Instead of having an acidic or basic amino acid in the center,

these peptides generally have an aromatic amino acid at the center or have aromatic amino

acids separated by histidine in the center of the peptide.

[0097] Certain preferred peptides of this invention include, but are not limited to the

peptides shown in Table 7.

[0098] Table 7. Examples of peptides having aromatic amino acids in the center or

aromatic amino acids or aromatic domains separated by one or more histidines.
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Ni cotinyl -Lys(sBoc) Phe Tyr

Ni coti nyl -Lys(sBoc)
wolk@es3yt - Lys( EBoc)
Boc- Leu Phe Trp Phe

Phe Thr (tBu)- O Bu 439

Phe Hi s Phe Ser(tBu)-QBu 440
Phe Hi s Phe Thr (tBu)- QO BupduS2005/044422
Thr(tBu)-QBu 442 Boc-Leu Phe Trp

Table ¥ are illus®ated wKth parXicul ar p@iﬂjt ecti ngSEQID

groups, it is noted that these groups nay be

NO

BdtOsid(Epdgd W Tiphet her

%‘F ?an /or

o@(f 3 be el

BmdLySé&B@@eptl d8e [0100F For Rlise sak
obeicmdc)t i pephé des angl

IS&# Bl 5 La

Bﬁc It~ff$|(@qct)|vent i &he

SQSEHC) -

(aﬁr e%h
@SrM@GSBog} d

Nib@tug(l{)ys(@Bdé})pPh@I C

g %’5@30

@ttlé/ Yﬁ@Bgﬁ)ou

raI I )ﬁlsurrrrarp zed be %&’?&PQ

neral “&tructure of

TpOT eCtprRg or og&@B@Mtgascr I b@z@w

?ﬁ?nate b gf 7; ; showgﬂhlg{BoU{)%?t élptl de¥
rgBuHiBIt v, a431
t et reeept i desr(Mu) ICBt!B% 432

bl e 8.
ptlde%33

X1 Big x3 Y¥hehydr ophiéBive-Q&Bge chadid

hadr oph@pieC si dehe-Djr hyel(BRRCIBE Basifzs

é ng grﬁgp( S) I;Hédr oph§)e

e chain BasitT

obhic s

2 PRBEC | N6

he or  hyldPophotibe chai FhréliBuf)'rQiB@ctl ngt37

a|n or ectln grou
%) ?ophokﬁ’@ sid

EHBU

fryet ect img gr OUWr&Bu)hXEﬁODhOM%

dibc. B d Qbi
Phe asn;r p ro ‘o EIS)%’] é)rophoblc

OfBidi ¢ 40

I\Ba@ti 1-Alys@Bat) cPh@'dr opi}ﬁbl c sife -37 MRE@WNEB63132 441

EPQT]LGLJSZOOS/ 0444
s) hydro
E%{ :ﬁé)u(chlu nyAI i g

rophghj.c ch
tect| groﬁh?é

ng“ﬁcArch

or as| C

) @tg{lect i ng

rophoblc

bﬁ%%ﬁlc si d¥

or hydrophobi c chain or

protecting group(s)

[0089Hr ophoWhile the pépeits afyT grletpfesillustrated with particular protecting

groups, it is noted that these groups may be substituted with other protecting groups as

described herein and/or one or more of the shown protecting group can be eliminated.

7 Summary of tripeptides and tetrapeptides.

[0100] For the sake of clarity, a number of tripeptides and tetrapeptides of this

invention are generally summarized below in Table 8.

[0101] Table 8. General structure of certain peptides of this invention.

X X’ X’ x*
hydrophobic side chain Acidic or e hydrophobic side
or hydrophobic Basic chain or
protecting group(s) hydrophobic

protecting group(s)
hydrophobic side chain Basic Acidic hydrophobic side
or hydrophobic chain or
protecting group(s) hydrophobic
protecting group(s)
hydrophobic side chain Acidic Basic hydrophobic side
or hydrophobic chain or
protecting group(s) hydrophobic
protecting group(s)
hydrophobic side chain Acidic or Basic Aliphatic hydrophobic side
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hydr ophobi ¢ side chain Acidic or Basic Aromatic
hydr ophobi ¢ side or hydrophobic chain or protecting
w@r@apeap2 hydr ophobic protecting group(s) hyBCDPRI0S/GI4422
side chain Aromatic Acidic or Basic hydrophobic side
or hydrophobi c chain or protecting group(s)
or hpgdphgtiiobi ¢ protecting group(s) hydrophobi chaip g
protgamgrgréﬁ%g)atl c His Aromatic hydrophobic si dehydrophobic
hydropho ic chain or protecting group(s) hydmpophaiigeroup(s)
Bﬁi%tsidé%hgﬁloup( s)Aligh8d92] Vhesgdlc-ep@rEicpephiydephalie side
orh % LES tand X3 can representddorr?l nﬁ (€. @hain or
Wo or nmore am no acids of the s
1ﬂo?§t gP%?%%r t han i ndi vi dual anino aC|ds p%'H&Jﬁgmc
the! stoup(s)
intended to be il|ustr |ve and n n1t|ng
hydyqplopis 5145i g Tpr O\fr‘iﬂi‘a E°AEF ei n, o‘&ﬁ) 2 i t abllg IO
thpié‘iﬁﬁ?h@ﬂélﬁx can readily be identified. 8) Pair
proteefinfsgr@npstli pepti des. [0103] In certain enbo y lec
this invention pertains to the discovery t hatPrelesting group(s)
hydpaihoBicaideatiinino aci disonmmtini ni st eAeidiciar Besiej undwdemphapiciside
orh@aﬁ@hQBMer or linked to forma dipeptide hawbaome or
proteBliy p@e properties described herein. Thusydvphhbist
bei ng bound 10 to a particular theory, it is pelet@egroup(s)

d
1ny<ﬁ-%b@&>1ﬁ%§I O%HA% Itoﬁ' reaAl%i'Igl?E]epo ghé dS ArEmA Nirsidespdebiciide

pﬂ ic side

as described herghh, ot hey
participating in or inducing th

[0104] Similar gaic

E¥1ydrop
Qro 2 C

PthS?’ilﬁ’a% OBB

that the palrs of peptl des wi I | associate in VI vo
and denonstrate physical propertiges including
[0162] ubi | | Wheferlongdrpeptidestass @esired.gX, angre a&a@ﬁe@rﬁ%ﬁm g%ehns (e-g

regllgﬁgﬁ% &%?r&%&e@b{)} %éS% 85 (:?1% :Slgé;: &&E@%th@f thaR thdfv{Bual amino

acids. 2PN [si ifiicA¥dd Bbegllyilioe andiwsphidagoUsing thdwRling provided
an aqueous environment, it is believed the pairs of

hereini ptberawiitekle pepiddes samreagily be ideplifiedi n the formation of
particles with a dianeter of approximately 7.5 nm -38
WO 2006/ 063132 PCT/ U82005/ 044422_ ( 0.1 nm, and/or
|nduce of) Pai i pIpEpHAeH: | on of st acked

f rricelles in vivo

bil ayers with a bllayer di mensi.on on .t he

.4 .
(01631 2 3 nin Sarein PR g b biHaBYHRG DTy 0 Ge oo ey i certain
pansstoq‘%ﬁn% a%laéj Bﬁﬁﬁ?rh 5@1%:8 LY o8njBBtio Qﬂfhoéacﬁ |0§d%r bPHKIER! t8%orm a
particl pa ormatlon 0 vesi cul ar structures
dlp@[ﬁtlc&ﬂﬁwe wherai @bye @8hepioperties described herein. Thus, without being bound
toa partlcular theory, it is believed that when the pairs of amino acids are administered in
conjunction with each other, as described herein, they are capable participating in or

inducing the formation of micelles in vivo.

[0104] Similar to the other small peptides described herein, it is believed that the
pairs of peptides will associate in vivo, and demonstrate physical properties including high
solubility in ethyl acetate (e.g., greater than about 4 mg/mlL.), solubility in aqueous buffer at
pH 7.0. Upon contacting phospholipids such as 1,2-Dimyristoyl-sn-glycero-3-
phosphocholine (DMPC), in an aqueous environment, it is believed the pairs of amino acids

induce or participate in the formation of particles with a diameter of approximately 7.5 nm
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5 [0105] Moreover, it is further believed that the
pairs of am no acids can display one or nore of the

wo edoboed1y physi ol ogically rel evant properti esPCT/0$083/044422
1. They convert pro-inflamuatory HDL to

(e B0 ! BB R Rt e ol o by et ks Wit a bilaye

dintebkion nﬁuﬁe gra¥PBPTY e 4ahen Q@ﬂl%ﬁﬁdlﬁ%ﬁﬁWeEﬂ e b113196rs in the stack of
generated by artery wall cell ey

aPI%??Flmﬂte&Y & nihanflisr Alae ﬂr&ﬂcgﬁﬁp@v@patngn d“fe fpn@at(cm aipkesicular

stn[c%@%f %’.Pr‘gl—’a%ﬁEEé@Sm DL chol esterol; and/or [0110] 5.

ease par daoxonase act|V|ty [0111] The

rs of n1no a tere as s rate
["19?.1 o acM e GEi i Bel Sty e i priopo S can Gisplay one
or BbrefttRN RIS iNg pl@ysﬁ)lo%whl@ réfé%l{t neshe@dsrul ati on) or
they can be covalently coupl ed dlrectly or through a

bspker (e.9 gm]b _
[Olb?];nched?l [ nkgpgﬁgédgk: 1? %h %%lﬁg 1‘?%,%% uﬁlammatory HDL or
het erocyclic mahkemu—lrﬁlalmmawtry IﬁDanﬂe(ahtidmtﬂdmmhiozﬁd
lipid, etc.). In certain enbodi nents, the pairs of
[0167 no acRds aTkeydacadaetl. DY - 1hdﬂd@ddn6ﬂtfc§’t¢giheﬁhotd@ﬁ@h¢tﬁ@ty
bond to forma dipeptide. In varlous enbodi nents while
t he di pepti dege%“&? by &5y 4l pllgonpri se two ami no
aci ds each bearing an attached protecting group, this
[01P$kent i ofr al sEhesosiirepr sheformpimpaniddyslingef wierd HRILy
one of the am no acids bears one or nore protecting
[018%oups. $0112Thahrisedildls cfleseiohandfor ds t ypi cal |y
conprise am no acids where each amno acid is
[01%8] ached5t o aThéyeiasteaw@Dprpateabhag agiidup (€. 9., a
hydr ophobi ¢ protecting group as 25 described herein).
[01THe am NMOhegditkofeatindgeiddcanhe ddnBhisfeRal ds sgﬁ‘irﬁ'ﬁb aldno acids
certain enbodi nents, where the am no aci conpri si ng
(admpstprgr sequentialiner sinplianceusly e g e b combined femeHatzom) wothey can be

h
coredy cHEAGEL 1 65 DA S TSR .
brai(Ged USR5 sQ4idh2hain 10kER]a hEahbecBe hhkéruéIlﬁl@érlfMﬁn@mm@nvatlzed
irs of this invention. Am no Acid
hpugaﬁtq;) dﬁlﬁ?@ﬁfuind?én oflimegys, . the E@J@oé@fmlzo a@ggargicgvatemly+lirgeed through a
pepggﬁ?gﬂlﬁto%ﬁn gd%}¥1de | r 83\(%1 b&?{/ﬁgﬁ%%ﬂe tgg dipeptides will

typiaalfs mmprmeédzou amigoagidneich brarimd 4n #tasRabpdicatihg groagJ s
i ments, these dipeptides would

. xx] '
invepgion r?fsgct&?%glﬂ?ﬂesc RERTIER MBRTCH @1HY @B AL the amino acids bears one or

more protecting groups.

[0112] The pairs of amino acids typically comprise amino acids where each amino
acid is attached to at least one protecting group (e.g., a hydrophobic protecting group as
described herein). The amino acids can be in the D or the L. form. In certain embodiments,
where the amino acids comprising the pairs are not attached to each other, each amino acid

bears two protecting groups (e.g., such as molecules 1 and 2 in Table 9).
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other. 5 *** |n certain enbodinents, this peptide
woul d be adm nistered either alone or in conbination
wowaoa/063182 of t he ot her peptides descri bed her eP@T/1S2005/044422
[0114] Suitable pairs of amino acids can readily be
identified by providing the pair of protected am no
[0148] ds and2@e Oa [Husteeve amineragid pests of dhiséniendon-he pair
of amino 10 aci ds/di peptide for one or nore of the
phyamiad Aeiddlanvdipdpyisleol ogi cal properties described
iments, this invention excludes
Ipai P-4 QWO aci ds and/or  di pepti des conpri sing
2aspggt Giy-ee gk and phenyl al anine. In certain
enmbodi nents, this invention excludes pairs of am no
3aci Bsc- malAmg—CUBp’é’btl des in which one amino acid is

4-)aN
A (tPARSULEESIPBDYI cycl ohexane) car bonyl | - D- phenyl al ani
5ne BoahegGrNGIBh 45 [0115] In certain enbodi nents,
ing the pair are |ndependently
*Thig Ivesi ey pfoabynbe héminisensd coeijenditay voth asecerd anmoasidio

**% fgél ﬁl?gr?gngsrﬁér ltaes% dlp%%hges \%LH& %En a&mﬁl%tgﬁeg ?12 ?clbr}d?rhcgl’on with each

Si he, ni-ne
t'c.), and a non-polar am no aC|d (e.g., alanine,
***/Bi ¢tdiRin drfbisdiments] BR Rpalid@ouldrbeldditnistelaryithat @0hder in

cothb¥REQPRAN on8BE ﬂl‘e%ﬁd@%e @de§ dbscribBd f&efrdi N enbodi nent s,
where the first am no aC|d is acidic 20 or basic, the

second amino acid is non-polar and where the second

[oﬁﬁ] no ac 'Sﬁmj;lbsie dd)fca[ngﬁo aal?l ng reﬁ(ﬁl lgé i\rg%ﬁtiﬁéq lﬂgp@%dgx}g the pair

i"s” non- polra n certain‘e
of pikddeedamhidlo atidls and/ot £d1pbﬂ5tﬂiemd®lmi1 @fﬁeﬁﬁng&he daii sf fasioc,

and vice versa. (see, 10) {0116 Simlar

acigdg/dipepiads fon @n%rrfna@ Q?Bbeai%Wé%fab%)leErﬁhﬂﬁ@ QgiGah gropssties deseribed
p

e i e e e R
dipeptidsrpupeikingraspdrtit acid @hd phdmgtalaninel On\WErt2ADCHARGBRSRS, this

PCT/ US2005/ 044422 Tabl e 10 rt ai eneralized.am no,
invgpfien i)’%f?‘i“gﬁ Biﬂlﬁ%@% B8 2 FRYORGIPHGIas M BB R SR s (-
[(tﬁﬁé g—1s&prop®@%ﬂ(ﬁle§ﬁ§e')@argo Xﬁﬁlﬁeﬂ%ﬁhﬁqe (&t?\%ﬁh&t')c

olar Acidic 5. Basic npoar 6.

poI a
[Ollz:\ig T d pai ?% df)lg%l{n d&elgfleg{rséthfn %dg ib@%pﬁsli‘;?%ﬂ?‘u?t rative
ind@pehdently bélegtéd figm this gf@lptcbﬁslitﬁ@df ian@ciaioaththedichiefesi mspartic

ac1?12£1§{a|rr§g Igczéag%g) é?a,r%qglg&%%&j a Séep g ! r)%{n%kgr‘g?qtnlaegngsudme etc.), and a

non-polar amino acid (e.g., alanine, valine, leucine, isoleucine, proline, phenylalanine,
tryptophan, methionine, efc.). In certain embodiments, where the first amino acid is acidic
or basic, the second amino acid is non-polar and where the second amino acid is acidic or
basic, the first amino acid is non-polar. In certain embodiments, where the first amino acid

is acidic, the second amino acid is basic, and vice versa. (see, e.g., Table 10).

[0116] Similar combinations can be obtained by administering pairs of dipeptides.
Thus, for example in certain embodiments, molecules 3 and 4 in Table 9 would be

administered in conjunction with each other.
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[0118] In certain It was a discovery of this invention
that peptides that m m cking the anphipathic helical
walewaiops3nf apo J are capable of mtigati ng onBCDUSI005/@44422
synptons of atherosclerosis and/or other pathol ogi es
descri bed herein. Apolipoprotein J possesses a 10 w de
TalblodPolCartainageaeabradeinigh epidpairs/dipspédes- | i ke, or &

| G hi pat hi
heIiElﬁgAPBE%ﬂngn &F%%ﬁﬁg I%%R%IHS aZﬁd tﬁgg I?ﬁe '

nane gliges G Thi sBaglass o anphlpathic helix is
characterized by a randomdi stri bution of positively
2char gdgic and negat iAgedig charged resi dues on the pol ar
face W.t.h a narrow oqﬁelar face. Because of the
nanwﬁﬁ%Snpolar fa M€ class does not readily
4assoqmﬁpﬁomytl1 phogwh@ti pids. The G 15 of
anphi ic helix ssesses simlar, but not
5|dent=@51 char act &spql&s to the G anphi pathic helix.
Slﬂ|§? of he clags G amphipathic helix, the G class
peptides possesses 3 randon1d|str|but|on of
p05|t|vely and negatively charged residues on the

ar face. However, in contrast to the class G

[Olziﬁ'bhl pat Hiige nptefl fhat W?ﬁ% AmpRsac prirs(BRGPHEpHYE ARtendegda be
bR 18R 5 IRIBEMAR 0504 PR Byl S s

5  paitgdipestides ciroreddﬂfeerémmmhm it fr omthe G class of

anphi pathic helix. [0119] A nunber of suitable G
anphi pat hi ¢ peptides are described in copending

appwo, 508, filed April 5, 2002,
USSN 10/520, 207, filed April 1, 2003, and PCT

[omw i cat lpoerRGTTYBON AQO8Ey dfithie thvAption thif peplidss thanmimicking

hese RSB Aot G parh] eSS BEATAR 67 AVBRIS BPoms
of ﬁth@rtosé’l&%sm %h@/‘o? chEP}gﬁoléé‘fE@ H&@hﬁécphé}&h' Q@Oll?@%{%téﬁ]@] Bbssesses a

apo J are illustrated in Table 11.
10 wider minpotae daqgemnedgolwar pmetemrlnket, b @*uampemaﬂoﬁ helidebtlemiains. The

B
%WT%é%@?zﬁﬁmﬂﬁﬂlmlﬁﬁﬁchmged

andrpeEati gy eEm&km@emrb@m&mwwm napEy CRETNRRjagEERcause of

o FERSP AR 80BN e

15  of amphipathic helix possesses similar, but not identical, characteristics to the G

amphipathic helix. Similar to the class G amphipathic helix, the G* class peptides
possesses a random distribution of positively and negatively charged residues on the polar
face. However, in contrast to the class G amphipathic helix which has a narrow nonpolar
face, this class has a wide nonpolar face that allows this class to readily bind phospholipid

20  and the class is termed G* to differentiate it from the G class of amphipathic helix.

[0119] A number of suitable G* amphipathic peptides are described in copending
applications USSN 10/120,508, filed April 5, 2002, USSN 10/520,207, filed April 1, 2003,
and PCT Application PCT/US03/09988, filed April 1, 2003. In addition, a variety of
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FSRASSI | DELFQD 455 PFLEM HEAQQAMDI 456 PTEFI REGDDD
457 RVKDQCDKCREI LSV 458
WE3QbKERREL DESL QVAERL TRKYNELLKSYQ 459 PCT/US2005/044422
LLEQLNEQFNW/SRLANLTEGE 460 DQYYLRVTTVA 461
PSGVTEVVWVKLFDS 462 PKFMVETVAEKALQEYRKKHRE 463 [0121]
suitihle peepddsdeshisfinvehiien that/aarélated th Giiemphipagiie hplsgal domains of apo
limted t.o variants of apo J. Cenerally speaking
Jar@lwﬁsgﬁ?quﬁgﬁl?nﬁessenti ally any other protein
preferably apo proteins are also suitable. The

particular suitability of such proteins can readily be

10 determ ned using assa)és for protective activit N
[012Q] ., pFabledd; Reetemed papsiesior 4eg dhis inyration FRlates ﬁé&,

. bl e rein in the Exanpl es. Sone
amg%??ﬁh%ﬁﬁeglf %‘lﬁ Oglﬁaglﬁse&ragg ]'p!r oteins include G

ot | hal 1

arphipathi-e—helecat—domarns—or—variantsther f e ;
ARG AP het i turians, and the Li ke) nﬁﬂp@@é\@m
LLFQLNEQIgYWHERIANLTRMEE ed to apo AT, apo AV, df6 E,
I LQE%FW@JSI@ANL and the like. -42 WD 2006/ 063332
/ rtain preferred pepti,des
N%%E\Rg &gos(k @%ﬁgﬁfc hel i I(C:)al domai ng pr"‘éﬁat ed
IQMNA IPEPY BOEKHEIBKBNEEL han apo J are illustrated4A
rREGRY SNEBEARARNETADNETRESEIRAtIKES for use in tags

[ to G anphipathic 5 helical i ns
PW@WQBM% ns ot her than apo J. Am no g\@%
PCEEFEMMKBFARVCRO WDRVKDLATVYVDVLKDSGRDYVSQF 464

ECReCatqsTtOIeARVICR 33 region of apo Al) 451
L}\{é SQLSNNAKEAVEHL(X 465 (Related to the 74 o 31
' apo Al'V)  RVELALGRFWDYLRWOTL SEQVOEEL 786

MN@DRIRHLLBNt he 25 to 51 regi on of apo E) 453

Qﬁ@ﬂ@%iDETNKELKELKAYKSELEEQ_T 467 (Rel ategd@4to
regi on of apo E)
F §§é@ L GADVEDVCGRLV 468 (Related to the 4éf to

PHIBMIBEASQAMDRIpo E) VRLASHLRKLRKRLLRDADDL QKRLA5469

PTEFIREGDDD 457
RMKDQCDKCREILSV 458
PSQAKLRRELDESLQVAERLTRKYNELLKSYQ 459
LLEQLNEQFNWVSRLANLTEGE 460
DQYYLRVTTVA 461
PSGVTEVVVKLEDS 462
PKFMETVAEKALQEYRKKHRE 463
[0121] The peptides of this invention, however, are not limited to G* variants of apo

J. Generally speaking G* domains from essentially any other protein preferably apo
proteins are also suitable. The particular suitability of such proteins can readily be
determined using assays for protective activity (e.g., protecting LDL from oxidation, and
the like), e.g. as illustrated herein in the Examples. Some particularly preferred proteins
include G* amphipathic helical domains or variants thereof (e.g., conservative substitutions,
and the like) of proteins including, but not limited to apo Al, apo AIV, apo E, apo CII, apo
CIII, and the like.
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(Rel ated to thel35 to 160 regi on of apo E)
PLVEDMQRQMAGLVEKVQA 470 (267 to 285 of apo E. 27)
woOB¥D&E1BIDQVLS VLK 471 (Related to the 60 toP@BUS2005/044422
region of apo Cll) LLSFMQGYMKHATKTAKDALSS 472
1%ael ated to the 8 to 29 re i on of a%g Clll) [0124]
[01234i t i on&lertpin pueferrad P@Iéld@* Japlaiedée r@m ihglieh gpmains

g BT B i d icns e ©

Ac-Lys-Trp-1le-Tyr-H s-Leu-Thr-d u-dy-Ser-Thr- 473
Asp- Leu- Arg- Thr-d u- Q3 y- NH2

[Ofﬁéb L{Z UTE?'BETﬁ %p H!QgsgprL ﬁﬁquyt]ﬁls (13r|1vue;1tc1401¥ related EI' h{}* amphlpathlc

helﬁ%})&&l_rgﬁlﬁﬁ Ebé‘it@&‘ tol: oa)ﬁlit&né-sﬂher-r fRha o3 G y- Ser-Thr- 475

r-GI u- Gly NH2 43 V\D 2006/0631
PCT/ US2005] 044422

WRY@LWTVYV@WEDQ@Q%US@& -d u-d y- Ser-Thr- 4%7
(Red ®1th&Bdo FB kedbiio@ps-

V%Wﬁsbﬁlq%@éﬁwm-g u-Qdy-Ser-Thr- A8

R@éatt%lthreai@ﬁérqg}@neﬁ @lerﬂé/)Thr-G u-dy-Ser-Thr- 479

Rﬁgﬁt‘& Meu%@ﬁ%@ﬁr-@ u-3y-Ser-Thr- A?QO

(l&glpteglé@ ths«?é tqfhirl-@len cf gpNER
LESOVTSEIRAMIDEIVKIHI KHEIYK A VRSEEBEGLY - Ser - Thr - 4381

(1%?&% ¢t Aggtérgg Iie&éﬁ-ﬁcﬁs%lghg Thr-G u- G y-Ser-Thr- 482

(R@lateyl?eo 'tlher9ll o816 rpgibh f iqier)Thr -G u-dy-Ser-Thr- 483

VRS A R AR TED HDBoRRR A 469
(Related to thel35 to 160 region of apo E)
PLVEDMQRQWAGLVEKVQA 470
(267 to 285 of apo E.27)

MSTYTGIFTDQVLSVLK 471
(Related to the 60 to 76 region of apo CII)
LLSFMQGYMKHATKTAKDALSS 472

(Related to the 8 to 29 region of apo CIII)

[0124] Additional illustrative G* peptides are shown in Table 13.
[0125] Table 13. Additional illustrative G* peptides.
Peptide SEQ ID
NO

Ac-Lys-Trp-Ile-Tyr-His-Leu-Thr-Glu-Gly-Ser-Thr- 473
Asp-Leu-Arg-Thr-Glu-Gly-NH,
Ac-Lys-Trp-Phe-Tyr-His-Leu-Thr-Glu-Gly-Ser-Thr- 474
Asp-Leu-Arg-Thr-Glu-Gly-NH,
Ac-Lys-Trp-Leu-Tyr-His-Leu-Thr-Glu-Gly-Ser-Thr- 475
Asp-Leu-Arg-Thr-Glu-Gly-NH,
Ac-Lys-Trp-Val-Tyr-His-Leu-Thr-Glu-Gly-Ser-Thr- 476
Asp-Leu-Arg-Thr-Glu-Gly-NH,
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Ac-Lys-Tyr-1le-Trp-H s-Val -Thr-d u-d y-Ser-Thr- 484
Asp- Leu- Arg- Thr-d u- Q3 y- NH2
WAo0kws313yr - | | e- Trp- Hi s- Tyr- Thr - G u- A y- Ser - ThPeT/AIB®05/044422
Asp- Leu- Arg- Thr-d u-G3 y- NH2
Ac-Lys-Phe-lle-Trp-Hi s-Leu-Thr-Q u-dy-Ser-Thr- 486

AcAsps Loy -Arig—Thp - & s~IEuy ThiFRG1u-Gly - Ser-Thr - 477
AsAci.bysat@iPhrd-gi T @kyHNL Leu- Thr- J u-d y- Ser - Thrl- 487
ACASPs L et -Arg-—The - H s-EHey TNFP2G1u-Gly-Ser-Thr- 478
AsPcibysatd-erHd-@1ir@HINEL Leu- Thr- d u-d y- Ser - Thrl- 488
ACASps Let Arg- TR - 4 Clep-TNH2G1lu-Gly - Ser—Thr- 479
AspCT.eySAdyHFH-e1dr@PheLLeu- Thr-J u-d y-Ser- Thri 489
2 A3 P=Lets Ardr-Tit-E s-VE@ y-TNHR2G1lu-Gly-Ser-Thr~ 480
Aspeibysadg-prHd-e1tyeiFPheLLeu- Thr - G u-d y-Ser-Thri 490
2AS PsLete Arg-—Tht - s-Gry-TNH2Glu-Gly-Ser-Thr- 481
AsAGCT bV SAAGprHA-eLhyEiy-elhLeu- Thr-J u-d y-Ser-Thr 491
AdAS psLeyr Arlge-Thrp- & &+ Bl TNH2Glu-Gly-Ser-Thr- 482
AshcTVsSARE prHd-e1hyei HiNE:Phe- Thr- J u- d y- Ser- Thrf 492
AASPsleur Ae-Tho- G s A e MNH2Glu-Gly-Ser-Thr- 483
ARGCIVSATGPPHA- @1 By 62 HgELTyr - Thr- J u-d y- Ser - Thr 493
2 A3 Pl evr Ar pe-Tiltp- & 8- @ Y-INM2Glu-Gly-Ser-Thr - 484
AAGIVSATS PPHA-@1 By 6i Ll | e- Thr-J u-d y-Ser-Thri 494
AASPslevr AT pe-Thib- G 8- Gry-1M2Glu-Gly-Ser-Thr- 485
AAGCTySATG PPHA-@1 by EiPihLeu- Ser- J u- 3 y- Ser-Thry 495
AAI sk eHe AT T Tt~ 6 - Gdy-THM2 Glu-Gly-Ser-Thr- 486
AAGIkysats prid-@ Ty Ciyh s, Leu- Thr - Asp- d y-Ser-Thrt 496
AAISFrsLeduAr P o6l B~ Gy 12 Glu-Gly-Ser-Thr- 487
rddcleys atg privd -1 Ty cidhssl eu- Thr- G u-d y-Thr- Sert 497
AAIReLeUeAr DTG B~ Ghy-TdH2 Glu-Gly-Ser-Thr- 488
ade-1leys aTgprid-en Ty Gifhsaleu- Thr- G u- G y-Ser-Thri 498
A Hl ey Af De Thio—Bhe- GRy-T¥i2 G1lu-Gly-Ser-Thr- 489
adeTleysateprit-ex1lycithisgleu- Thr- G u- G y-Ser- Thri 499
AASRrPhepAf Do TRi-—Ghd={hy-TNH2 Glu-Gly-Ser-Thr- 490
arde-Tlansatgprht-ex lyeibisaleu- Thr- A u-d y- Ser- Thr{ 500
APSRsYhpAL Do T Geu - R y-MNH2 G1lu-Gly-Ser-Thr- 491
rde-Tlas atgprht-exlycatisaleu- Thr-d u- G y-Ser-Thri 501
Ac-Lys-Trp-Ile-Tyr-His-Phe-Thr-Glu-Gly-Ser-Thr- 492
Asp-Leu-Arg-Thr-Glu-Gly-NH,
Ac-Lys-Trp-Ile-Tyr-His-Tyr-Thr-Glu-Gly-Ser-Thr- 493
Asp-Leu-Arg-Thr-Glu-Gly-NH,
Ac-Lys-Trp-Ile-Tyr-His-Ile-Thr-Glu-Gly-Ser-Thr- 404
Asp-Leu-Arg-Thr-Glu-Gly-NH;
Ac-Lys-Trp-Ile-Tyr-His-Leu-Ser-Glu-Gly-Ser-Thr- 495
Asp-Leu-Arg-Thr-Glu-Gly-NH;
Ac-Lys-Trp-Ile-Tyr-His-Leu-Thr-Asp-Gly-Ser-Thr- 496
Asp-Leu-Arg-Thr-Glu-Gly-NH,
Ac-Lys-Trp-Ile-Tyr-His-Leu-Thr-Glu-Gly-Thr-Ser- 497
Asp-Leu-Arg-Thr-Glu-Gly-NH,
Ac-Lys-Trp-Ile-Tyr-His-Leu-Thr-Glu-Gly-Ser-Thr- 498
Glu-Leu-Arg-Thr-Glu-Gly-NH,
Ac-Lys-Trp-Ile-Tyr-His-Leu-Thr-Glu-Gly-Ser-Thr- 499
Asp-Phe-Arg-Thr-Glu-Gly-NH,
Ac-Lys-Trp-Ile-Tyr-His-Leu-Thr-Glu-Gly-Ser-Thr- 500
Asp-Tyr-Arg-Thr-Glu-Gly-NH,
Ac-Lys-Trp-Ile-Tyr-His-Leu-Thr-Glu-Gly-Ser-Thr- 501
Asp-Ile-Arg-Thr-Glu-Gly-NH,
Ac-Lys-Trp-Ile-Tyr-His-Leu-Thr-Glu-Gly-Ser-Thr- 502
Asp-Val-Arg-Thr-Glu-Gly-NH,
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Asp-1le-Arg-Thr-d u-G y- NH2

Ac-Lys-Trp-1le-Tyr-Hi s-Leu-Thr-d u-Q3y-Ser-Thr- 502
was@eed13Ar g- Thr- A u- A y- NH2 -44 WO 2006/ 0631 3PCT/US2005/044422

PCT/ US2005/ 044422

Ac-Lys-Trp-lle-Tyr-H s-Leu-Thr-dJ u-d y-Ser-Thr- 503

AcASP s Letp L iSe-Tilytr— @ s~ INHR2G1u-Gly-Ser-Thr- 503
AsperbyskyigprHd-eltyEiHiNgLLeu- Thr-J u-d y- Ser-Thrt 504
AASRsLELp AT e-Setr— G 8- Kdu~TNHR2G1lu-Gly-Ser-Thr- 504
Asheibysadgedd-e1Ty6iighlLeu- Thr- J u-d y- Ser-Thrt 505
AASEs LBt AT ge-Tit— A$ §- @~ INHR2Glu-Gly-Ser-Thr- 505
ARGy SAAEPrHd-@shyCLiighLeu- Thr- J u-d y- Ser - Thrt 506
AASPsHrep L1l 5-Ldwy-TNH2G1u-Gly-Ser-Thr- 506
ARG TLYSEFE PrHd-@1 Ty GiyighLeu- Thr- d u-d y- Ser - Thri 507
AASPsHrep AT =-Seir 6 8- Gdu-TNH2Glu-Gly-Ser-Thr- 507
AshAGThysAdg podd-@ltycifingtLeu- Thr- J u-d y-Ser-Thri 508
AASPstrep lyse-Sai6li H- 3y TNH2Glu-Gly-Ser-Thr- 508
AAC-TL¢sSE S psdd-@&1TycivighLeu- Thr- G u- 3 y-Ser-Thrt 509
rAIPskrep Lyse -Seir-As p- Ly -MNH2Glu-Gly-Ser-Thr- 509
AACTAEgEFE psdit-eshy Gl Leu- Thr- G u-d y-Ser-Thrt 510
AAIRgLeup AL e -Thir—8h 5~ Ey~-NH2 G 1lu-Gly-Ser-Thr- 510
ARGIALgATyFPHA-@1Trpivhesl eu- Thr-J u-d y-Ser-Thri 511
2rAIpgHrer Ar Pe-To-8h - Gdy~TNH2 G1u-Gly-Ser-Thr- 511
AAC-TARg AT pPht e Ty GitihstLeu- Thr- G u- d y- Ser-Thrt 512
aAAIpgHrep Ar O -TR-AS p= tdy-MNH2 C1u-Gly-Ser-Thr- 512
ANC-TARg AT prit-exBhel tigs,Leu- Thr- G u- G y- Ser-Thr; 513
AAIPgFrep Ar Je B e-Glib=-{dy-Td2 G1lu-Gly-Ser-Thr- 513
AAC-TARgATE Pt @1 Ty Gi gL eu- Thr- G u- G y-Ser-Thri 514
ARyl edpLlyBe @i g-dy-MH2 Glu-Gly-Ser-Thr- 514
ARCTALGETE PRt @1 Ty eibi sl eu- Thr - Asp- @ y- Ser - Thr{ 515
AAIGHre p Af Do Tfr-—G3i g = Ly-TMH2 Asp-Gly-Ser-Thr- 515
AAC-TARgaATEpEtt e Ty bisaLeu- Thr- Asp- G y- Ser-Thr 516
AP UD AT U TR i W= fdy-Md2 Asp-Gly-Ser-Thr- 516
ANCTRANGATE PTht e31Ty1 Phes,Leu- Thr- d u-d y- Ser-Thry 517
ARSI e p A Oo - Bhid= { Y- G1lu-Gly-Ser-Thr- 517
Asp-Ile-Arg-Thr-Glu-Gly-NH,
Ac-Arg-Trp-Ile-Tyr-Phe-Leu-Thr-Glu-Gly-Ser-Thr- 518
Asp-Leu-Arg-Thr-Glu-Gly-NH,
Ac-Lys-Trp-Phe-Tyr-Hig-Leu-Thr-Glu-Gly-Ser-Thr- 519
Asp-Phe-Arg-Thr-Glu-Gly-NH,
Ac-Arg-Trp-Phe-Tyr-His-Leu-Thr-Glu-Gly-Ser-Thr- 520
Asp-Leu-Arg-Thr-Glu-Gly-NH,
Ac-Lys-Trp-Ile-Phe-His-Leu-Thr-Glu-Gly-Ser-Thr- 521
Asp-Ile-Arg-Thr-Asp-Gly-NH,
Ac-Arg-Trp-Ile-Tyr-Hig-Leu-Thr-Glu-Gly-Ser-Thr- 522
Asp-Ile-Arg-Thr-Asp-Gly-NH,
Ac-Arg-Trp-Ile-Tyr-His-Leu-Thr-Glu-Gly-Ser-Thr- 523
Asp-Leu-Arg-Thr-Asp-Gly-NH,
Ac-Lys-Trp-Ile-Tyr-His-Leu-Thr-Glu-Gly-Ser-Thr- 524
Asp-Ile-Lys-Thr-Glu-Gly-NH,
Ac-Lys-Trp-Ile-Tyr-His-Leu-Thr-Glu-Gly-Ser-Thr- 525
Asp-Ile-Lys-Thr-Asp-Gly-NH;
Ac-Lys-Trp-Ile-Tyr-His-Leu-Thr-Glu-Gly-Ser-Thr- 526
Asp-Phe-Lys-Thr-Glu-Gly-NH,
Ac-Lys-Trp-Ile-Tyr-His-Leu-Thr-Glu-Gly-Ser-Thr- 527
Asp-Tyr-Lys-Thr-Glu-Gly-NH,
Ac-Lys-Trp-Ile-Tyr-His-Leu-Thr-Glu-Gly-Ser-Thr- 528
Asp-Ile-Arg-Thr-Glu-Gly-NH,
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Ac- Arg-Trp-11e-Tyr-Phe-Leu-Thr-d u-dy-Ser-Thr- 518
Asp- Leu- Arg- Thr-d u- Q3 y- NH2
W@A\eo0ke3132 p- Phe- Tyr - Hi s- Leu- Thr - G u- A y- Ser - ThPeT/B$8)05/044422
Asp- Phe- Arg- Thr-d u- 3 y- NH2
Ac- Arg-Trp-Phe-Tyr-H s-leu-Thr-Gu-@y-Ser-Thr- 520

AcASps EBrp-Atge-The - H s-EHer TRERG1u~-Gly-Ser-Thr- 529
AspeLbysArig{rHr-61iRhel HMNLl eu- Thr-J u-d y-Ser-Thri 521
AcABpetTes-Mtg-The - BEp- e TREPGlu-Gly-Sexr-Thr- 530
AspeLAn eAAg{rHd-61TyE L il eu- Thr-J u- 3 y- Ser - Thrt 522
ACASPs T ep AT - BAsp-BlerTNKHAG1lu-Gly-Ser—-Thr- 531
AshePhe AYPEHA-€1TyEL ¥HiNL| eu- Thr- J u- 3 y-Ser - Thr: 523
ACASPs LBt G- Tyt - Bsp-EHe-TNH2 Asp-Gly - Ser-Thr - 532 -
AspeIlysAdgPrHr-€1hyEl HiNLlL eu- Thr - u-J y-Ser-Thrr 524
AARpgtTeptBtee-Tiytr— G si- K er-TH2G1lu-Gly-Sexr-Thr- 533
AsAcLbysAdy pFHY-€1hyELFHNLL eu- Thr-J u-3 y-Ser- Thrr 525 .
AApgtTeptBise-Thtr—B$ - BherTHHRGlu-Gly-Ser-Thr- 534
AACPhysAAgpFHd-€L Ty E1lFghL eu- Thr-J u-d y-Ser-Thrt 526
ArANrgPhes 1 §ise-Thtr— Gl 8- Bha~THH2Glu-Gly-Ser-Thr- 535
AACPhysARgprHd-@sPy 6Nl eu- Thr - J u-d y- Ser-Thry 527
AASuTYY s Lose-Thrl-Glu-@ y-Hd2 Lys - Ser-Leu-Thr- 536

SAGCChysdt padd-Sety Ly Sld-alretNE> G u- @ y-Ser-Thrt 528

AAIRH-Les ATy -Mar~Gll u- @ vy-Hidd2 Ly 4 5SS A0 IROGER06 3132 537
SRCTHESRB0 44422 L.ys-Ala-Phe-NH,

AAGThy sydrpyLhe FpepHEbu-Phe-Thes - @1-Idwy-T8er - Thr i 52%88
SAS{Ivke ledy AspHertlivs Glya e -NH,

AAGIACgy 3+ Py Pher Pl uHhspPite-The - G- I@w-TBer- Thr 1 53889
SASvse ek BepHuerGLys Gl Ya-NiHe -NH,

AAGTY 8§k Py Phel Pel uHE by -Ate—Thes - G- IEw-T8er- Thr{ 53340
sAsyBhechdr gsgFerGLyrs G\ Ya Nie -NH,

2Py S v F Oy £herl PNkpHr sp Pite--The - dsp-duw-18er- Thr{ 5321
SASIIs- @b gedHFerGLts GhYa Nite -NH,

APCEA-Br Oy EherT el uHE Su-Bter-The- Ger-tdw-18er- Thr{ 53342
SASIIse ek B BerGLyrs GhYa N2 -NH,

APCIA-Br &t Oy Eher T PaspHR Sp Phee-The- Gbu-Gduw-TSer- Thr 1 53843
Ser-Cys-Leu-Asp-Ser-Lys-Ala-Phe-NH,

Ac-Glu-Lys-Cys-Val-Glu-Glu-Phe-Lys-Ser-Phe-Thr- 544
Ser-Cys-Leu-Asp-Ser-Lys-Ala-Phe-NH,
Ac-Glu-Lys-Cys-Val-Glu-Glu-Phe-Lys-Ser-Ile-Thr- 545
Ser-Cys-Leu-Asp-Ser-Lys-Ala-Phe-NH,
Ac-Glu-Lys-Cys-Val-Glu-Glu-Phe-Lys-Ser-Val-Thr- 546
Ser-Cys-Leu-Asp-Ser-Lys-Ala-Phe-NIH,
Ac-Glu-Arg-Cys-Val-Glu-Glu-Phe-Lys-Ser-Tyr-Thr- 547
Ser-Cys-Leu-Asp-Ser-Lys-Ala-Phe-NH,
Ac-Glu-Arg-Cys-Val-Glu-Glu-Phe-Lys-Ser-Phe-Thr- 548
Ser-Cys-Leu-Asp-Ser-Lys-Ala-Phe-NH,
Ac-Glu-Arg-Cys-Val-Glu-Glu-Phe-Lys-Ser-Ile-Thr- 549
Ser-Cys-Leu-Asp-Ser-Lys-Ala-Phe-NH,
Ac-Glu-Arg-Cys-Val-Glu-Glu-Phe-Lys-Ser-Val-Thr- 550
Ser-Cys-Leu-Asp-Ser-Lys-Ala-Phe-NH,
Ac-Glu-Arg-Cys-Val-Glu-Glu-Phe-Lys-Ser-Tyr-Thr- 551
Ser-Cys-Leu-Asgsp-Ser-Lys-Ala-Phe-NH,
Ac-Glu-Lys-Cys-Val-Glu-Glu-Phe-Lys-Ser-Phe-Thr- 552
Thr-Cys-Leu-Asp-Ser-Lys-Ala-Phe-NH,
Ac-Glu-Lys-Cys-Val-Glu-Glu-Phe-Lys-Ser-Ile-Ser- 553
Ser-Cys-Leu-Asp-Ser-Lys-Ala-Phe-NH,
Ac-Glu-Lys-Cys-Val-Glu-Glu-Phe-Lys-Ser-Val-Ser- 554

Thr-Cys-Leu-Asp-Ser-Lys-Ala-Phe-NH;
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Asp- Phe- Arg- Thr-d u- G y- NHz
Ac- Ar g- Tr p- Phe- Tyr - Hi s- Phe- Thr-d u- 3 y- Ser - Thr- 535
WES@W6eBbHEIAr g- Thr - Asp- G y- NHz PCT/US2005/044422
Ac- @ u- Lys-Cys-Val - d u-d u- Phe- Lys- Ser-Leu-Thr- 536
Ser - Cys-lLeu- Asp- Ser-lys- Al a- Phe- NHz

AcAGLAs by yey Oyl val u e§ ii-Ghe-Phie- $si-T9e Then- Thr | 5355
SeZeCyeybel ApASIer Sby s tAda-Rhg-PHe- NHz

AAS1GHby b YOyl val u A -Ghe-Phie- %%%@rTEéU Thr{ 53%6
ThgeCyey be - eArpASer SEY S 1Adsa-Ahg-PHe - NHz

AASLG-bys ySyCye-LVal u cFin-A8e-Phe- $§5-Eoer Seen- Thri 5357
Se@eCyEybet eAsrAsier Sbys tAkn-Ahe-PHe- NHz

AAGLG-by Ar Qr O)B-LVaL ueFin-Ghe-Plie- $§5-FoerTheu- Thr 5418
SeSeCyEybet eArAsipr Sby s tAkp-Ahe-PHe - NHz

AAGLAS by bySy CyaLVEl uASH: e Ple- Bgis-Rer Thisg- Thr 1 54359
SBe1CyEy el ehsrAsiprShy s tAksAhe-FHe- NHz

ARAGIAS Py Ar G OB Vel uh ln-@he-Phe- $gs=Be-Theu- Thr{ 5430
SeSe1CyBy bt esAsiprSey s tAka Ahe-FHe- NHz

AAGIG-TyAr Gy Oy lval uAS I MRe-Plve- Bgs=e-Thesu- Thr{ 54%1
SSeiCyEy 8heeleAsierSéy st b Ahe-FHe- NHz

AAGIG-UybySY O lVELlucE n-Ghe-Plye- Bys=Mm-Thie- Thr1 54462
SSeiCyBy 8he el AsiprSey s tAka Alhe-FHe - NHz

AAGIA-UyvEySy Cy&lval uGE luBhe-Plye - Bgs-Be—Thire- Thr 1 54%63
SSeiCyCy-selietlt AsTprSeys t ks Ahe-FHe- NHz

AAG G-Iy kySy & IValluGs L -FhePhye - B9s=Be—TVah- Thr{ 54864
SSerCyEySi kelsAsIprSey s tbs Ate-FNHe- NHz

AAG1E-0vAF Oy & IValluds lu-GarPye - Bys=-Bey—~Thyr-- Thr { 54565
SSeICyEyPhkebsAsTrrSérs tiba Ale—RHe- NHz

AAGE-UvAr Oy ©fsIValludb lu-Ghe-Plye - Bys-Ber~TRve- Thr{ 5486
SSerGyEy-PhkelssirrSeys Lika Ale—Nie - NHz

AdeaEl-0vAF Oy O Vel luds e -GPhe-Plye- Eys-Ber—~Thire- Thr{ 54867
SSerCyEy-Phke@l WstrrSeys Eiba Ale-Nie- NHz

AAGIH-BrAF gy O Valluchlu Ghhe RPlye-Bys-Ber~TWal-- Thr{ 55068
SSerc/y-FhkeNspstrrSélys L sa Altee-Rie - NHz

AAGGIE-UvAF gy SyEh/alucE e Ghe-Plye-Eys-Ser-Thyr- Thr 4 55369
S&erayeyPhkeNsAsPrSeys L ba Alae-Rie - NHz

Ac-Glu-Lys-Cys-Phe-Glu-Glu-Phe-Lys-Ser-Phe-Thr- 570
Ser-Cys-Phe-Glu-Ser-Lys-Ala-Phe-NH,
Ac-Glu-Lys-~Cys-Val-Glu-Glu-Phe-Lys-Ser-Phe-Ser- 571
Ser-Cys-Phe-Glu-Ser-Lys-Ala-Phe-NH,
Ac-Glu-Lys-Cys-Val-Glu-Glu-Phe-Lys-Ser-Phe-Gln- 572
Ser-Cys-Phe-Asp-Ser-Lys-Ala-Phe-NH,
Ac-Glu-Lys-Cys-Phe-Glu-Glu-Phe-Lys-Ser-Phe-Gln- 573
Ser-Cys-Phe-Asp-Ser-Lys-Ala-Phe-NH,
Ac-Glu-Lys-Cys-Val-Glu-Glu-Phe-Lys-Gln-Phe-Thr- 574
Ser-Cys-Phe-Asp-Ser-Lys-Ala-Phe-NH,
Ac-Glu-Lys-Cys-Val-Glu-Glu-Phe-Lys-Gln~-Leu-Thr- 575
Ser-Cys-Leu~Asp-Ser-Lys-Ala-Phe-NH,
Ac-Glu-Lys-Cys-Phe-Glu-Glu-Phe-Lys-Ser-Phe-Gln- 576
Ser-Cys-Leu-Asp-Ser-Lys-Ala-Phe-NH,
Ac-Glu-Lys-Cys-Val-Glu-Glu-Phe-Lys-Gln-Phe-Thr- 577
Ser-Cys-Phe-Asp-Ser-Lys-Ala-Phe-NH,
Ac-Glu-Lys-Cys-Val-Glu-Glu-Phe-Lys-Ser-Phe-Thr- 578
Ser-Cys-Phe-Glu-Ser-Lys-Ala-Phe-NH,
Ac-Glu-Arg-Cys-Phe-Glu-Glu-Phe-Lys-Ser-Phe-Thr- 579
Ser-Cys-Phe-Asp-Ser-Lys-Ala-Phe-NH,
Ac—Asp—Lys-Cys—Phe—Glu—Glu—Phe-Lys—Ser—Phe—Thr— 580

Ser-Cys-Phe-Asp-Ser-Lys-Ala-Phe-NH,

A7-



Ac- 3 u- Lys- Cys-Val -d u- G u- Phe- Lys- Ser - Phe- Thr- 552

Thr - Cys- Leu- Asp- Ser - Lys- Al a- Phe- NHz
W@A\ee0ao631By s- Cys- Val - A u- A u- Phe- Lys- Ser - | | e- SePeT/BSB)105/044422

Ser - Cys- Leu- Asp- Ser - Lys- Al a- Phe- NHz

Ac-d u-lys-CQys-Val -J u-G u-Phe-Lys- - -
ACTHRALCYSI 1 @A~ SRy~ (s PAPAL PReS N =14BYD 2006/ 064132
| Sepety sisbansilubeyolys—Ala-Phe-NH,
Acalar bysyareyslval v in-ahe-Prie- 355t Ty - Thri 5552
Segefyeykel ARDASEr SkYs 1Rhe Rhg- e . NHz
AcaGla Live yarCpseval v L -Ehe-Pre- 355 R86r ThRe- Thri 5583
Sethfy€yRbe AARDASEr SEY S 1Rhe-Rhg-n . NHZ
AcpdspLvs yerOpbeval v G n-aGhe-Phe- 155s-P5er ThRe- Ser| 55984
Segefyeyhel eARASEr SEY S 1Rhe-Rhg- s NHZ
AcA@sEHLys yeropheval v i -Ghe-Pre- 15%-Rer ThRe- Thr} 5585
SeZefyeyhel el unser sky s 1Rhe-Rhg-BHe - NHz
AcAdsEHLy 6 yerCphevaL v 1R -Gey-Prie- $55-Rh&r Thke- Thrt 5586
SeZeCySy bel eAE AT SEY S 1 Bhe-Ahg- BHe . NHZ
AACLG drgyerOphevglucg{n-ghe-Phe- $5%-RserThhe- Thr| 5617
Se@eiCyey Eel RS AP SEY S 1 BRe-Ahg-BHe - NHz
AAGLE- Uy ByklopalvEl uchln-Ghe-Phe- $55-Be-ThKe- Thr} 56388
Se8eiCyCy bePhrsifierSky s tAdna-Ahe-PHa - NHz
AAGSGHLYE y&l OpalvELucE lu-Ghe-Phe- 85%5-Re-ThKe- Thr} 56389
SBeiCySy bePhasIE SersSeys t ke Alhe-PHe- NHz
AAGLG-LyEyslaeyslvaluch lu-Ghe-pre- B§5-a-Thhe- Thri 56%0
Sgeirlay bt e SprSey stk Ahe-Phe- NHz
ApRsG-UybyRleypelvaluchlu-Ghe-Pie- Bgs-Ke-Thiie- Thr} 56391
SSeirley sett AsAsieprSey st ke -Ahe-FHe- NHz
AAGSB-driyslOphevaluchln-Ghe-Lyg- Egs=e-Thite- Thr 1 5632
S8eiCyCy sePhbsAsierSery st ke Ahe-FHe- NHz
AAGRsAs priyslOyRhavaluchlu-Bhe-Pe- B9x=Bm—Thise- Thr{ 5683
SSerdleysePhisisiprSayst PseAhe-FHe- NHz
AAGRsAS PyBY Sy ©yhea/@luah Lu-Bhe-Pve- Bgs=Ber-Thire- Thr{ 56394
SSeiCyEy §hPhel | ierSéyst Phe-Ahe-NHe- NHz
AAGIG-TyAr Oy €yRVaLueE i -BhePlve- B9s=-Be—~TRie- Thr{ 5635
Ser-Cys-Leu-Agp-Ser-Lys-Phe-Phe-NH;

Ac-Asp-Lys-Cys-Trp-Glu-Glu-Phe-Lys-Ser-Phe-Thr- 596
Ser-Cys-Leu-Asp-Ser-Lys-Phe-Phe-NH,
Ac-Glu-Lys-Cys-Phe-Glu-Glu-Phe-Lys-Ser-Tyr-Thr- 597
Ser-Cys-Leu-Asp-Ser-Lys-Phe-Phe-NH,
Ac-Glu-Lys-Cys-Phe-Glu-Glu-Phe-Lys-Ser-Trp-Thr- 5908
Ser-Cys-Leu-Asp-Ser-Lys-Phe-Phe-NH;
Ac-Glu-Lys-Cys-Val-Glu-Glu-Phe-Lys-Ser-Trp-Thr- 599
Ser-Cys-Leu-Asp-Ser-Lys-Ala-Phe-NH;
Ac-Asp-Lys-Cys-Phe-Glu-Glu-Phe-Lys-Ser-Trp-Thr- 600

Ser-Cys-Leu-Agp-Ser-Lys-Ala-Phe-NH,

[0126] Other suitable peptides include, but are not limited to the peptides of Table
14.
[0127] Table 14. Ilustrative peptides having an improved hydrophobic phase.
Name Sequence SEQ ID
NO
V2W3A5F1017-D- | Ac-Asp-Val-Trp-Lys-Ala-Ala-Tyr-Asp-Lys- 601
4F Phe-Ala-Glu-Lys-Phe-Lys-Glu-Phe-Phe-NH2
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Ser - Cys- Phe- Asp- Ser - Lys- Al a- Phe- NHz

Ac- d u- Lys- Cys- Phe- d u- @ u- Phe- Lys- Ser - Phe- Thr- 569
W®e0060yH3Phe- Asp- Ser - Lys- Al a- Phe- NHz PCT/US2005/044422

Ac- 3 u- Lys- Cys- Phe-d u- G u- Phe- Lys- Ser - Phe- Thr- 570

Ser - Cys- Phe- u-Ser-1lys- Al a- Phe- NHz
VIW3B GD-4E - CylsAd/aispY ak-Tep-§.ypHd aiBhs-T8erAspHeysSer | 57002

Ser - Cys- Phe- Gl PheSala-Glpskys-RhePhps-SHe Ala-Phe-NH2
WAD Qru- Lys- Cy[sa¥Malsp@he-TebI-yehelalBte-1SerAdpRkysd ny 57603

Ser - Cys- Phe- Aspa1S€la-GxSER PPy Oz Ala-Phe-NH2

Ac- G U-LysS-Cys-Phe-d U-d u-Phe-Lys-Ser-Phe-d n- 573

Ser - Cys- Phe- Asp- Ser - Lys- Al a- Phe- NHz

[0128] G'Q,USL ée};%ﬁ%lgglgésgﬁ§%cf%¥% ReswsiSreh 17 H0ar 0o w6-p-4F; w3-

D-A9 1@ ybd isre@iteny@hanGheloiditalAharlys- G n- Leu- Thr- 575
Ser - Cys- Leu- Asp- Ser - Lys- Al a- Phe- NHz
[0139T G u- Ly g1 Giter Rien@ peptisk-iRBiadé, st SemoPheriet fo: 1876
Ser - Cys- Leu- Asp- Ser - Lé§- Al a- Phe- NHz 1 . _
Dinaethgtyrosine-Dopsg-Vhe-Les-F- (FEQ PRNQipo4 sl Phiingthyltyesine-Arg-Glu-

Sep - Cys-Phe- - Ser - Lys- Al a- Phe- - - - :
Lo e RS R P g R O bgd b fpecragggmbodiments
theSEpeptMss MORE Birt 24 ndt Yisnildo Boebdmithyltyrosine-D-Arg-Phe-Lys(OtBu)

Ac- 4 u- A}Ba Cys- Phe- d u- G u- Phe- Lys- Ser - Phe- Thr- 579
andSBpcldipeetiphiyronins-4e3-Olyrbew(CiBwhe- NHz

Ac- Asp- Lys- Cys- Phe- 3 u-d u- Phe- Lys- Ser - Phe-Thr- 580
[0136] - Cys- Rheeriagpersbodimyats Ahe peptideppl thininveghiopgoedepapsisles

PCT/.US2005/ 04442 : .
corRE TG g IR 05 e ARSI BT ATV TAK, (52 IO3iQ:609)
compBiisify &t 1b&¢ ol D- 2p6iho kyig-aAl/ar Bf1easNdZe or two terminal protecting groups.

Ac-{d u- Lys- Cys-Val -3 u- 3 u- Phe-Lys-Ser-Leu-Thr- 582
In GtairGysbedinenis pthisdpvenfion mprdudeg @ tide that ameliorates one or more

sylé]gtpgé;jog I_’&éaﬁef%rggtg& (ﬁ{l;(‘}gl_ gg_ﬁ%ﬁ@&ﬁ@&%&?ﬁ%@g&klelﬁlg from about 3

to AouASP ata¥ifer- Lo¥ds; BhapEes afthhrifheid ysuSere-wiee TerseqixBde comprises
Ser - Cys-Leu- Asp- Ser - Lys- Phe- Phe- NH2 _ . .
acidic or basic amino acids alternating with aromatic or hydrophobic amino acids;

comprises hydrophobic terminal amino acids or terminal amino acids bearing a hydrophobic
protecting group; is not the sequence LAEYHAK (SEQ ID NO:606) comprising all L amino
acids; where the peptide converts pro-inflammatory HDL to anti-inflammatory HDL and/or

makes anti-inflammatory HDL more anti-inflammatory.

[0131] It is also noted that the peptides listed in the Tables herein are not fully
inclusive. Using the teaching provided herein, other suitable peptides can routinely be
produced (e.g. by conservative or semi-conservative substitutions (e.g. D replaced by E),
extensions, deletions, and the like). Thus, for example, one embodiment utilizes truncations

of any one or more of peptides identified by SEQ ID Nos:444-472.

[0132] Longer peptides are also suitable. Such longer peptides may entirely form a
class G or G* amphipathic helix, or the G amphipathic helix (helices) can form one or more
domains of the peptide. In addition, this invention contemplates multimeric versions of the

peptides. Thus, for example, the peptides illustrated in the tables herein can be coupled
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Ac- Asp- Lys- Cys- Phe-d u- G u- Phe- Lys- Ser - Phe- Thr- 585
Ser - Cys-Leu-d u- Ser - Lys- Phe- Phe- NH2
W@A\e00b®p31BYy s- Cys- Phe- A u- G u- Leu- Lys- Ser - Phe- ThPeT/B88)05/044422
Ser - Cys- Leu- Asp- Ser - Lys- Phe- Phe- NH2
Ac- G u- Arg- Cys- Phe- d u- d u- Phe- Lys- Ser - Phe- Thr- 587
togebher-(Qirsctlyanr-thopglbe itmkgas(e Rhe c@hen Nilger, or one or more amino acids) with

onegg ,m%f énLt 5 Exﬁ;gg 61\{1%'& achysg Ggll_lj em;ﬁ]é L%_&mc{udghbeutgg not?%ted to
Prof\ﬁe (’-@fb ymﬁ@eﬁ Mo 18 NOG697)DE@ FQSEQCMENGW 608589 the like.
Asp- Ser - Lys- Phe-

Thu&c@n@ lﬂ,luuyaswAlwlwmbﬁ@@PtﬂewﬁmémEj@ ﬂs@mvm@mﬁr@ 1556)-P-(D-J336)

Ph
e Rl AR SRR E Q O Bl gy B0 T
-ﬁeS-RALI:k-bBE%QOGSBNHQ/ SEO @ Roe 60932
Ac- Asp- Ar g- Al a- Phe- d u- @ u- Phe- Lys- Ser - Phe- Thr- 592

[01§§]r Q’S TﬁH nﬁ%ﬁf1§r?513&¥§nt€1ﬂﬁra%§ end\ide of "hybrid" _Pepndes comprising a
Phe Phe- Lys- Ser - Phe- Thr- 593
oneSErmdi’eﬁ QIEG* Amph@eﬂuwgwah@mms adpone or more class A amphipathic

hehggsr %@%%&%a@&@@jg@gﬁgﬁgﬁgg‘“ %(«ﬁ_slfls eaesgﬁgedTﬁrPC'ﬁ Bébhcauon WO

02/£$923 whuy W@y Jﬁﬁﬂué&‘aﬂmﬁl oheRaeh Lh’}Sarﬁe peftide-i§ ID-1338BPro-(4F) (i.e.
Ser - Cys- Leu- SIP Ser - %r Phe- Phe-

ACA@U%@L LYSEQS N P SR -Phb- H%Gg@;&ahw Fri¢-A-EgGD-K-V-A-E-
P
K—ég_%%_%ﬂﬁguﬁwgﬁﬁ%%%é at&aglie- ys Ser-Tyr-Thr- 597

[012%{ d u- L gmé\%ég tlgﬁgn ({e}g Fgﬁlgn}_)?gc 1(11?. can rlchutme]gégodify the

111u§§£te@i&Eﬁ1%Hﬂ1ﬁ§l’Eé‘h§§lr G'pMéesRB Srdttiee biter sultable apo J variants and/or
yS- Cys-Val -3 u- d u- Phe-Lys- Ser - Tr p- Thr- 599

ampBleipatliesG ledlonAheBes]-nepades| of Ipp ELvRpipon. For example, routine

CO%S?V%QI{SSH’}‘&SBS%‘@P@E %ul%&lgutf Eg Q‘M %‘f{)}%&%ﬁ}‘ téﬁ%ad@&qhe existing

amié dcaldl ehe %ﬂ%&tdﬂ&ahﬁ@d dostitublods ar lépid afﬁrhtlymfttleﬂ:iretsmitmg peptide can
pepti des of Table [0127 Tahle 14, 111 rativ
be pregdiciadeusingthe ﬁ@mawatlwiﬂl FHSHED cal%m i et al’ (1996)

Arteriosclerosis, Thrombosis, & Vascular Biology 16: 328-338. The pept1des can be
lengthened or shortened as long as the class helix structure(s) are preserved. In addition,
substitutions can be made to render the resulting peptide more similar to peptide(s)

endogenously produced by the subject species.

[0135] While, in preferred embodiments, the peptides of this invention utilize
naturally-occurring amino acids or D forms of naturally occurring amino acids, substitutions
with non-naturally occurring amino acids (e.g., methionine sulfoxide, methionine
methylsulfonium, norleucine, episilon-aminocaproic acid, 4-aminobutanoic acid,
tetrahydroisoquinoline-3-carboxylic acid, 8-aminocaprylic acid, 4-aminobutyric acid,

Lys(N(epsilon)-trifluoroacetyl), o-aminoisobutyric acid, and the like) are also contemplated.

[0136] New peptides can be designed and/or evaluated using computational
methods. Computer programs to identify and classify amphipathic helical domains are well

known to those of skill in the art and many have been described by Jones ez al.(1992) J.
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Name Sequence SEQ ED NO V2WBA5F1017- D-
Ac- Asp- Val - Trp-Lys- Al a- Al a- Tyr- Asp-Lys- 601 4F
web@ohbH31d u- L s- Phe-L s- G u- Phe- Phe- NH2 - 48 VELT/US2005/044422
2006/ 063132 PCT/ US2005/ 044422 V2VBF10O D 4F
Val - Trp-Lys- Al a- Phe-T
LipiaResai3a BT290) S DGESs o Ao DPhse RPpLiTigd f th helcal wheel

pro@%ln‘f‘ﬁpgli%iu_ LW%ys- LP:’I-MI eet&);{\lo'c"%m?gl-%] The

mm/memrmmm@l@mmm adldian &Fhelical wheels (COMBO
V2\\BF

W3- D4 ot e t he

or %@N@%&N%I@D [R5 g i oGl &@Qmﬂgﬁ’ des
COWET%WOﬁKtELaC@MEbléEL@@?Q?@MB , consensus wheel program

D et rosi ne- D- Ar g- Phe-'Lys- P2 (SEQ I D NO 604) an
(CG)NSENBEISW]QN&ENSH&ISN@R@LQ anéluhdJIZkevmer e Pl and P2

are protecting groups as described herein. In certain

enbodi nents, these peptides include, but are not

|'i nE) ed BlodRiwDimonbbwhd ¥ residues.D- Ar g- Phe- Lys( Ot Bu)

and BocDi net hyl tyrosine-Arg-d u-Leu(QBu). [0130] In
[013%} t ai n &YHildhergarians p@ptedqs@pdfpﬂ@@n@faqchp@r& Hiciddgrein may be

be S g Pt AR SRS Lok pidicBlacty16r ora
adrﬁﬁ'f@?fah@itlﬁ ﬁle?tcah Ba$tone e oDtags, Beuras rﬁo@ﬁﬁibt@étu@g gio@psstThe
one or two

_ erninal protectin oups. In certain
progaebiogighaps san bé ccglnlqwﬁf@ e Gn amﬁ@%ﬂd@@nausmfﬁb@wm@ef% ahd/or to one
anel. or
o R RAEH FNRDS e PhoiTAE e ePRAATT R B8 o BB BT R Yom the
corbifieht &manicﬁb @t bd Bloaked) 0 Taas, dsr; exaoipi, is estatneahodiments, any of

aci d sequence where the sequence conprises 15 acidic
theep s deSEHeH GoEaR 681 RARE-¢rh AP RRGYMITORP BROHIRENE icppmino terminus

ancpgldﬁn ﬁﬂﬁg ‘f‘o rBf%c | @158 carbb? E n‘ﬁﬁﬁs hyak op! %gpt?%ﬁf such a "dual

aC| or ter am no acl earing a
profscaksdoppoide ds A@-[B]L-@QI—ID-@J EF@-[EBN —WSVFBBR—E—WENSB@I:I@H@@E NHZ (SEQ
LAEYHAK SQIDNO [ all L amno
ID pH&gd F‘ﬁé‘ bg%i%%foe ﬂ%gg ﬁpﬂ&aemfesrlyg BiouPE gen b
ehﬁﬁHa'ted' AV IR ReYq b aﬁ%é%rote@ﬁﬁ% %ro@lﬁta's dbRtbadABLRL Y
nore anti-inflammatory.” 20 is also noted
t the
[01P§? ;PR §8e HhESy %E#@?iﬁlﬁéﬁé}%ﬁeﬁ% 3R s
1nv@hlh@ff ttﬁublba]halge, mmulﬁtﬁoﬁ:‘rha anindt dndédryatbex ylpreoding efthe subject
conservati ve or seni -conservative
pegqﬂsg of Ehﬂﬁ inyERtqnegreptlyhmpepes O&r) dsgveéy and gigpifjcantly,increases serum
haﬁj‘f etions, and the like). Thus, for exanple, one
odi ment utilizes truncations of any one or nore of
tides jdentifi
[0]@% ger p é}) il engn%a%goa rg%%?aé?q%? ar‘ééﬁltétﬁ%for%ﬁls pglilp?bgl: Such
grR@pidcliede, BRyarensti lirgited toretyh amédeasd kol gIGips with acetyl and alkyl
anphi pathic helix, or_the_ G anphipathic helix
grqUpe ﬂ)pl@gg}ﬁﬂ@g}aﬂyd}r@ﬁeg%fcgrl\l taymanal protection and amide groups being

preferred for carboxyl terminal protection. In certain particularly preferred embodiments,

the protecting groups include, but are not limited to alkyl chains as in fatty acids, propeonyl,
formyl, and others. Particularly preferred carboxyl protecting groups include amides, esters,

and ether-forming protecting groups. In one preferred embodiment, an acetyl group is used

to protect the amino terminus and an amide group is used to protect the carboxyl terminus.

These blocking groups enhance the helix-forming tendencies of the peptides. Certain
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domai ns of the peptide. In addition, this invention
contenplates nultineric versions of the peptides.
wabws/ 063162 exanpl e, the peptides illustrated iPCT/82005/044422
tabl es herein can be coupled -49 WD 2006/ 063132
PCT/ US2005/ 044422 together (directly aor throu a
parthu&ﬂ:b/rpre‘férrgd biockingsseunsiipiade alkyl gspwepss VagPes lﬁﬁgthﬁy ¢.§. groups

o N

frorﬁ’hbd)ut neo (abHitor6) or 18, wbGeprafetSEQiioM M4Out &0yhouf G yahSen)ss
QID NO 608) and the like. Thus, one illustrative
pre bﬂyﬁ@ﬁ?’é’ob%fq Foubtording to this invention is
5&?J336) P-(D-J336) 5 (i.e
[01 L- L- En Em@@ummmf@ﬂsd ronpogdimgnis. the protecting groups include,

but ARl 10 el i e g proReRad femRY: 1494
Partifil&ly ﬁfé%ﬁdd%rtﬁix?ppmtmtlﬁg‘@ﬂoapsmcmde anmmsoésté‘rlsl,ydndle&ibr-forrmn g
peptides conprisin one_or nore G or

profeeling: SIOUBD i 496 DA err@fh embpdipsiie 28 peRtY 8&0%16 m”%ﬁmretect the
| i REmRER! THEE
ani ey, ey YR B R B TP PIoRRY gty (@ aplabl TGS
blo&idnyvasoupf emﬂalnt:ks tHeaielm-rfornnng temdedriesmfithe peptidept Cerenin Bartmularly
%JS% Pr o- (4F) sl " " n the
prejegred blacking roppspnelisé Nyl sroupsef Ao lengthey g g hgyine
andes Eroth Ebdwi3, to 95€t 10, 1P ¥From about 3
fom{%lACEI chﬁf é/?é‘féﬁ’irelﬁ nér?s { he teac h(l)ng pr ovl:J\J@feé Plzom abou
to dbentel ) mave predérakllyifrdm elout 6(50.1 abo1s |19, ansianest preferably from about 3 to
| I I@st rat ed anphi pathic helical peptides to produce
r suitable apo J variants and/or 15 anphlpathic G

d/ or A _hel | tid f t]
[OIQJJammr o O pronet Bl ity sra v B ae A EBHELInRTS &
butg Botngf B f 9. @uo&eﬁ%a&&&l é?))uf? qﬂﬂl%eﬁ%gﬁbo@g/hé B@up, 9-

The effect of various
ﬂoﬁnmrbdmyhc (grtmpoﬁ -fluopindnadl faartioxylio grouhebanagloky¢anepnyl, Xanthyl

RTINS  E—
ber@%ﬁ&ﬁlg‘ﬂ%ﬁ#e{f\/ﬁﬁ' Mesf{ﬁéﬁélb—‘éﬁlpﬁe 2}& Mascy h&ﬁm@tt@k?@ﬁﬁzﬂﬁhyl

he pepti des can | engt hened or
(Mb]tn)oTngh%Sth 1.51$-pentarhashyl casqu,nmﬁsulph@wl&mpb Gsipethybenzyl

BBy Badf DAy BT LR BB B R m.
n1tﬂ3>eﬁb5/ﬁ|@iﬁ§§ul kﬁ:ﬁ W}J&Lm Apdia@tged, dfiak b chhbk itene)ethyl (Dde),

speci es. preferred enbodi nents, the

2 6pxiapmlpm>ésgnm (2 ﬁ@qlﬁz@n&cb}@r@heml%ycarbonyl (2-Cl-Z),2-
bro@%b%ﬁ%l{o%&c% f< 208 imﬂé‘ﬁzg} etﬁgl (?é)él?r {}ftll(gf;?éylox% (cHxO),t-
buﬁéﬂx xﬂeﬂh@ﬂfmﬂﬁ)\ﬁf Bhﬂo)(y QBuD) [ t-Bgryh(rBop Axetyld $A¢)e agd Trifluoroacetyl
hi oni ne sul f oxi de, met hi oni ne et hyl sul f oni um
Cﬂﬁ%}leu0|ne epi si | on- ani nocaproi ¢ aci d,
4- am nobut anoi ¢ aci d,
[0%421 r ahydets@qubimlﬁmgg@upsim el knewadp ghose of skill as are methods of

cogi}lgl?ﬁ?@'g gll%ué%g aciaﬁrbglff%tgﬁs? l%tjst) ¥51’n§ %Igrge o%eg 1$&=st on this invention
(se@Cé ? Gadele ehal. | (118%) }&b@cm}es@ro@tpmirﬂ@@cﬁzﬁc&@nﬂzdsﬁl&ﬁj ed\Nelwhn
i des can be de3|33ed and/or evaluated us

WM@O@M IpgSongssiaNAgdd & OXSOPFR B}b@éméqpé fjpngample acetylation
i d t { |
< PP R gl b e

been descri bed by Jones et al.(1992) J.
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-50 WD 2006/ 063132 PCT/ US2005/ 044422 Lipid Res. 33:
287-296). Such prograns include, but are not limted
W0 eoobloe3ibel i cal wheel program (WHEEL or PCT/US2005/044422
VWHEEL/ SNORKEL), helical net program ( HELNET,
BELNET/ SNORKEL, HELNET/ Angl e), program for addition of
anhidxiidec aAmidegediscti@NBOe aghie sm%re@(an) of aprepFraAsin fpr the

ddi tion of helj cal ts . T/ _ .
synibencPSBIEE SeleRePREER peb TN deriaibd S Etiimes, vink amide

' resig GRFENSUS e 1 CRNSEMNSIS SHOBRK Emthesitd) thel degnipdri@neri)protecting groups

|'ocki ng groups and D residues. 0137%1 Wil e the,
on acadit bifsnqsepel aeino asids srcha%iAR ane U gad Pasiqaao; asitlys, hydroxyl
erein, may.be e_sh ' ' i -
or BERFL BB SR, 1 R RePFALAEH 08 BEAHREyn oo i
trea@@BAtIRbEE 81 Wil thetdhRYmahploeatedan acetylhumd théicaboxflguetected as
or nore protecting groups., The gr %tﬁect [ n(l; gr oups can
NHp en¢ withtesssimgltareeuerengyal of alhef thy AihRTRIOHCTIRE groups.
peptide(s) and/or to one or nore internal residues .
[0143inpr i si Ingpetthia paeprullatby Brpfegred gmbodimentsy thedreptigesgiosipsise one or
on.the onstituent anmno [ d :
o i D SRl BT R A el bR rg T
emRGREAe St BES Wb beshtheieicnnianadiéy more pteferablyat édayi 4 enantiomeric

group protecting the amno term nus 15 and/or _gn ame%
amigogaisls ppd mest praterathie aclgash 8,0 110 EBAMHOMFSIC aEHREO A%ghfice oflorm

such.a rd . t] i - ; ;
o B hain BRBOEEERR AR, S exen vprpne g e very
enaB5Qerid BnMO 44 ofikiichpdptidesddengritgdieps) is aDtfhan avrindatidh
of these protecting groups can be elin nated and/or
[0194PSt i t Utrsbrigin dmEiRkbeE apleast 80V ¢Tgh@emmpioasridastnd duéds are "D"
her ei n. £0138] Wt hout being bound by a particylar
formhmors preferahi 8t lgas 88 Tovicthg ermtippiesc 2ming et a1 nDt frypm, and most
| acka tic I . am and/.or BPX, ;
orefigfiiy Af B PP bt Bl B o B s 8T 19 bbm amino
aci@d.eatly inproves oral delivery and significantly
i ncreases serum half-life. [0139] A wi de nunber of
protecting groups are suitable for this purpose. Such
grogps i peptidiEMiRidticare not limted to acetyl, am de,
and—alrkyl groups wth acetyl and al kyl 25 groups
[01as] ng pamnt addifi@r doythepefteles debcfibed Idsties papidbmpmeticsard aso

and am de groups. being preferred for carboxyl. tern nal
conypiapltet GaDtqATIAgs AFcC TP PRIE Fet imyhe, PR pgical indistsy as non-
LB i i ' iUt TIREE f
roR BRI egt O, LA LOOCR ol il ey ke
noppepiierpmpoufidamyermedr geptideenisnetivslt o1 "peptaddnyimsties e(Fpeghere

b | t [ I ncl ud Ld
TN PN
(19%?;?’ 997D tthen2 BOALEDY hn @i WBudls déseldp&Dwith tiy Q8 @€ torhp@erized
a

no termnus and an am de group is used to protect
mdid¢valar andvekiyg. Pentide muimeticTihasare Biregikiay sErdasie thepapsReally useful

e R A SRR G bR B

[0146] Generally, peptidomimetics are structurally similar to a paradigm

polypeptide (e.g. SEQ ID NO:5 shown in Table 1), but have one or more peptide linkages
optionally replaced by a linkage selected from the group consisting of: -CH,NH-, -CH,S-, -
CH,-CH,-, -CH=CH- (cis and trans), -COCH,-, -CH(OH)CH,-, -CH,SO-, ezc. by methods
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particularly preferred bl ocking groups include alkyl
groups of various lengths, e.g. groups having the
wo evoaioba32 CH3- (CH2) Il CO- where n ranges from BODUB2025/044422
to about 20, preferably fromabout 1 to about 16 or
18, nore preferably from about 3 to about 13, and
1mqsmmhfam1t ynd fugthendrsoribesl méh%lfyé)l@wnaa)refﬂsermi APl (1983) p. 267 in
Lcul ar 0 t
C]’L%)?ZB% g{l(ii % éf;gzﬁgg Xn 0 dfx&do[ ﬁg}r}e% ;Hlf?nrsz ]quxf%lgsteln, eds.,
MaﬁJekEleldeéiaNé\@ ek Bpit&lat(j(Q@)lega Do pEY Pypridd Baakpbre and

Mogigaes (esheabreinyolionEe (05 Teds o SPghing 408 (general
revf%(@%ﬁﬁ&éoﬂ%t af. ?Hﬁi@g ey %?PP&%@ flﬁq@h aRBQAHTIAN., CBDCIL-);

ed to pr ot ect amnotermnus
Spaasid eaﬁl @I%d)iﬁef Bei38i 1§4B+dééi9 (—@HIFSJ)I; éhnn,t(h%@dr@’wy»ﬁ'oc Perkin

bl ocki
Trcpieh YT B0 kG Cllla ey BensrA B ap e GRBES pafit Grem. 23:1392-
139%6(" @O@ﬁz%r kot ugﬁ’ﬁl"té &% @193895 U’Bﬁa@a‘?&@éetk nzd. o883 @CRIH,-);

ps of vari

[ ength oups having the
Szdikfrfm.alll aEumpl@m(Rpiﬂ)u EPG©665\/(1]&8@ G%sr QﬂéQéO-‘f fl@ﬁgh@;@bi(oﬁ)CHZ );

8 b Pt t P A oG AR spd by 1952

Llﬁp&gf @qqtgbylgbr(qgmgggyt 3 to about 10. 15 [0141] O:her
protectlng groups include, but are not limted to

[0154Pc 1 O?lh’ Eﬁ%ﬂéﬁﬁﬂg :ib%flsrrecf AdPeptide 'hfn <yg¥ 1§ 0EBENHY.! Such peptide

group orenecarboxylic group,
nnmbmnsanacbavbmgnhﬁlccangacb&amag@ dlen poleypcmgiel end?@ldb'@txyﬂi iiecluding, for

%?mor& A P RS RS ROPE R TS

pha&nﬁs&e réest ﬁ%jxhﬁ'ﬂif@)ﬁ'bso S6HZ ORYY, I%‘Bﬁéb)ébf &M rebduced
Mesity ene 2 suI onyl (Ms), 4, 4- di met hoxybenzhydryl

ant@nickiyhyndrabsb. (Tos) 2,2,5, 7, 8-pent anet hy|
chr oman- 6- sul phonyl (Pnt), 4-nethyl benzyl (MeBzl),
[01481et hox #baduitién, CiviaOBty pemaenm ok the(rBptidys, deggrbggllherein or

corshgye§ peigices (e ifeirvized nep G BYDRIRE R by RAEHE extspre or 2
suﬂs%ﬁﬁll idnfic b&ﬁ’é’eﬁ%@ Q&ﬁfe&i&e{ (zaaia@ibﬁ)'nﬁ%flﬁzéeherated by methods known in

oro enzyl oxycar bonyl
thetam(mmmmgsch(wawme Re®r B@yhen@eﬁiz%"@x {arexpgiple, by adding

1nt<§mgl&)y8§§§)¥ E:rl{es% S caPa ‘&Clif_k n%rgd?tral}}@ lgjléll%rx 1%(:;‘ Héf {még lér@hlch cyclize

méEkbﬁh@oroacetyl (TFA). [0142] Protecting/blocking
groups are well known to those of skill as are nethods
of coupling such groups to the appropriate residue(s)

conp;rl Si RehdINGroRfRhéiesuled. this invention (see, e.g.,

Q%E"EF_ET_‘g%IUQIT_PFBFect|ve Goups in Organic

[01379!]1t hesi $n cetiin efbodid@hR, e aWMVeeytefts DB MSs 1rivﬁﬁt1on 1nclude small
Sonerset, N.J.). In one preferr enbodi _nment.,

orgapirpPleculas gy Padeseribed is capersting npHed i SHY 6@(@0 925, filed

LTSS T RS5O simir o,
cerﬁeﬁﬁl ¥ akek dﬁlme%ms detheneat: ahd pentagpepiidesalekiribeé th dypehtiiag application
sel ection_ of pr per sin _for [ Duri n
USSR I0He A8 taSen AheissefeiBasnaalsSy oRUbhITifeq o fdthe 11
exanpl es, rink _am de . . .
[0150] The small organic molecules of this invention typically have molecular

weights less than about 900 Daltons. Typically the molecules are are highly soluble in ethyl
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resin was used. After the conpletion of the synthesis,
the sem permanent protecting groups on acidic
wdpdodneiiBonal ami no aci ds such as Asp and G u POTUBZ®H/G44422
am no acid Lys, hydroxyl 5 of Tyr are al
si mul t aneously renoved. The peptides re
acetgigdh 2a af easicantuaiong caedl & er gr??téfa@ﬁ%ﬂﬁn%&ﬁ ﬂg‘&&SW? poluble in

|, protected as acetyl and the carboxyl
aqu%#%#@é%F%thaoNHz and with the sinmultaneous renoval of

[OI%AH IO]::uIt Q%t%t%g;?@ﬁﬁgjﬁi%sgg}? ?§d1m£lﬁgtégil n- 8&5!3@' n

pho§HEBRGIER (DMNEPOY, withahe sidall 6fgihicdaaletes @ftthsrdemann liremoiqueous
am no acids as ‘described herein. In certain 10

envemmtﬁmts@lyaneswltsagtthq fematiaanafi RgpslgsCVisthe AEmeisTad aleﬂmately
I, ef ¢S di
75 BRGS0 38 ahafby SRS BRAPS OIS e BE, Bl WScimension
on tA8oftRer 8E3 d%o allenm Eihthf @aﬂng amm dei tdlsayeﬂs in gerstavkof
enbodi nents every. ot her, even ev an1no % d
app{axigatelyepy. \SsicRar é%“rtvfés 8 TEOHE} Y § npyfge SGBt fig forme
| nfistred @kAdhmhAl they rend
oS5 EL AB RSP 206 Pk oyl d Gl e v
HDamse aatiinaramatotpind biigagr one aronee pymp@msmfwttmoqc@ms and/or
80% of the enanti amerl ¢ amno acids are "D' form and

othersepditigpeeherapierzodOy| 84 m@‘@%"&f feé%ﬁem | of the
enantioneric amno acjids are rm am n B

[015%pt i de Fhusein @egtan{mmmﬁms éEI"d?lfl? ﬂrgtaalctfﬂ@l g@m P dhat

amé:ho% Eég acexj}g&% gmtpﬂjgxgst cﬁla?a[c?erﬁlsé 8y 48 inflammatory

con ogs e commonl y used in the
resUn3E ﬁ‘BzCﬂiatnnmil(e gmihh?ct)s'cj{eraﬁs)nwherephep!smdénmlaﬂtgb igfselhble in in ethyl

scclpedla CopREYIN S S e Lo oI I e R o B177.0, and
th(’rgcgt%%cq% VWtHED&)hSSQphoﬁﬁld iR ﬁﬁtagl%ﬁb Bﬁ\tﬂ&ﬁmn( Ffamedicles with a

Veber and Freldlnger
diafn¢R85) aﬂﬂrbﬁnmte?.ﬁz 5 ra:mdefmms S@t:kezd hilayersogih a bilayee dimension on

e ol B B TR R A 1Rt

nm'%ﬂds%%n&l@é\hara&/&gﬁttléyﬂfaﬂ'9@d) bxtsm [ ar to
therapeutical Iy uSeful peptides may be used to

duce r Sahyd:-actic

Oy e - P ey e e

structurally simlar to a paradigm polypeptide (e.qg.

SEQ ID NO5 shown in Table 1), but have one or nore

peptide |inkages optionally replaced by a |inkage

selected fromthe gRQup consi sting of: - CH2ZNH,

-CH2S-, 30 CHz2- CH2y, - CH=CH is andRtrans),

- COCH2-, pCHAOH) CH2 etc._ b t hods -53 WO
2006/ 063132 P 0 4 6witin Be art and

further described in the ¥ol | dwi ngvﬁer ences: Spatol a

(1983) p. 267 Rh Cheni sRPy and Bi ocRemi stry of Anino

Aci ds, Peptldés and Protelns i nstein, eds.

Mar cel DekH¥, New York,; Spatol a ?(y1983) Vega Datla

1(3) Peptide Backbone Mbdi fi cat i ons. (general

review); Mrley (1980) Trends Pharnn Sci pp. 463-468
wheSeptepaIP3 Sadei .edindepdnds@ny elecadd hyﬁi@habmlmmedu@egmups R! and

,Prot Res 14:177-185 (- CH2NH, CH2CH2
R*are independently selected amino acid R groups; 1, i, x y, and z are independently zero

or 1 such that when n and x are both zero, R' is a hydrophobic group and when y and i are
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Spatola et al. (1986) Life Sci 38:1243-1249 (-CH2-9);
Hann, (1982) J Chenz Soc Perkin Trans | 307-314

WQ 2@k&H32 cis and trans); Al nguist et al. (1980)/USMes044422
Chen1 23:1392- 1398 (-COCH2-); Jennlngs Wiite et

(1982) Tetrahedron Lett 2533 Szel ke
bOtthGfa?L Rglsmm bis P e; ltmndéé 8% %q@s 25 besi¢ g%wwﬁb 0 such

thal fREAR2 oG Oe s el A@Qwﬁ%&?ﬁg @@%%HSC 6969%?:% R Hrvnhe§1 present

is sélk&%&frolni_ﬂhlfe er&p %ons1gﬂ%g&9&nlﬂ&nét§%3gﬁr1§, z)n)ahpp_@tioﬂ,gmostwely
articul ar rererre on- pepti de .l 1 nkage | = : . .

chabRSkerpD OF e RGO oV B R RISt ot B s (CH-

Co@ffrwﬁéijeﬁﬂf@t hdg LR ERhFENHPhE] ag, 2f01, o3 aRtEL,)i-NH-

mor e economi ¢al production,” greater ch en1c
C(—_sNH};NIHZtvmereemm A 8cbr¥s Ipleartain colbodinusals, Bf dbeland 8BS, when present,

(hal f - I| e, abs ot.e ef ficac
are g i Ko ﬁ@%@r s Sfapase GRS K AP RS e
1nd hdrQBhBy dny as@%ﬁ'&:ﬂtR SRsupOh Ftutﬂﬁmlé QBid R’ efoupes bysineet group, a
rein’or onstrai ned peptides (includin cycllzed
hlspépt‘, ichfsl)p a:xn ap mgmmg Ragrowm&en sass gﬁmé[g agke

OB e R e R PO
groapa ﬁpeR IS ﬁ PHOR) orbi) -2 L%@\R gBupcieOin Rgtoup3 v noflen R group.

exanmple, by addi g internal cysteine residues capable

In @maﬂmmqugmpwwl&mms@é@rp@from BEEFQUREOBipiRpe 41 dhetoup, 2 Thr R
groE.xé,ﬁ{g R ngtrg@l, ?i%h 8, ou ) o IR Ro%{ HIR S te ’%“yr R group.

ain e 1nents e dctive age
S |nv ntion |n or
[Olté% %%}quﬁgﬂl m?:e&gse’ﬁﬁllnamggp 5 caairl&ghgg{%%@ g, a TR
gmg%eoo 925, filed August 11, 2004. In various
odi ments the small organic nol ecules are simlar

(01581 and &y 'é'éﬁibedﬁﬁe?l%sat 1808 e 55, Qf y,ta!ﬁﬁ i4€1 k@t PRPE P?, and
penta peptides described i n copendi ng application

P* WBSNp kB Ade ﬁREpelfdehéjd sdectadifyomtthe group @oBsisting Qﬁ%kyethylene
0 449, t 11, 0150 The
3P ECD: Hotosbi B8 THPATGorta R b MRbsmeacetst group,
1 ﬂﬂ?ﬁ&féb‘ﬁtﬁéxﬁ@ ge-&h;g @tﬁudr&%aﬂﬁﬂﬂlcﬁbﬂﬁm&%e%a&m@hc group,
Typically the 'ecul es are are hgghly soluble in

mlgzﬂycarbamyly@nglm@@r@g’fgwl 66T, dsparb Bk AdY), 4apethargrityl (Mmt),

42 3 AR R BPafT T A AR TR bt g 4
dnﬂetﬂox ﬂ-ﬂﬂy}ir}@‘QMbﬁPTbm (’Ddﬂst)smtl 617, 81peiﬂa1&eluhbll aﬁoman 6- sulphonyl

ngrlsto -Sri - ro-3- phosphochol i ne D@%

(wa:); H-roethylbery (MeBahi %m%&%xlaﬂnégl BRI} Derasderty } benzyl
(B%ﬂg b%ﬁ%‘o%}? :qﬁzc?f iy /bt %@S%E%lhﬂégfyg a%af;% fﬁé&* HifndtRylt 36
dlm@ycﬂéﬂimh@ny)e?hﬁ (Die), 2@-dicliinjobehzyl LIGDICHBz)s2acked

ENCEOEECHCR D (R GENNETEN SR —
Bt R b APb A BhOE PO TRRY LRI Sl gy (B, butoxy
(tBui)eBiyi (Bd), a propyl group, a butyl group, a pentyl group, a hexyl group, and
trifluoroacetyl (TFA). In certain embodiments, P! when present and/or P* when present are
independently selected from the group consisting of Boc-, Fmoc-, and Nicotinyl- and/or p?
when present and/or P* when present are independently selected from the group consisting

of Bu, and OrBu.
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Mor eover, when the nolecules of this invention are

adm nistered to a mammal they render 10 HDL nore
wa@anicA6318t ammat ory and mitigate one or nore SyPEI/ORRIOD044422

at heroscl erosis and/or other conditions characterized

by an inflammatory response. [0152] * .4 n certain
[015Tibodi neWhele amebened Irolsetrnizioupn(Fechi B.iES) ¥ dllisated above,

s B B0y R Fr T B 2R A g poyioo
here(lﬁ,l agnurﬁﬁé}@f Q&fk ?fd@é?dtlﬁybldhkﬁfgegrbm wiled1do teokremul t© ons of skill in
soluble inin e

15 acetate at_ a caoncentr
the grte §ueh bloplsing zgﬁft}VPﬁEan bassedestashioaninimizg GgROY @ apr gl
bl s A R BRI RIS s s
suri@f:eﬁﬁ Filhml IdHHie&jr,yinHalﬁmmrthalaﬁy frecrta]sadahaxst(mbrb; amiy(arrts 1ncrease
a bilayer di nensio

serst TS AN dR EEHRERD BB 5 B AR (4] pe glovided s
an ‘?‘EQ{%@? gka{mﬁon&%fﬁp& ta nol ecul ar wei ght |es

dalto 20 [ 0153] In certain enbodi nent, the

[OIS?JpeC ul eInI caénaf\}ajeglgl;e thf is %o%ﬁd?l F}ﬁélecée Rls e fgﬁ'nulQZ

|ndependently sel ected hydrophobic protecting groups;
Rl and Rdare independently_selected am no acid R

groups; n, i, X, y, and z aBe i nggpendently zero 25 or
1 such that whengp and x ar both zero is a
hydr ophobi c grouB
2006/ 063132 PCT/U82005/044422 both zerp, us a
hydr ophobi ¢ group; R2ZRInd R3 are aci di cp#r basic
groups at pH 7.0 sucp/ that when R2 issacidic, R3 is
basi c and when R2 basic, R3 is agjdic; and R5 when
present is select d'fron1the group*censi sti ng of
aromatic group, an aliphatic group, a postively
wheied 9B PYrRSUR), R31 RY Ritegat, iyvaldy ehay @sdrilgsdoboye.| n
certain enbodi ments, R2 or R3is -(CH2)] 5 COCH where
(0155t 2, & cé?fanf‘erﬁ!%ﬂu‘%nts (L2 io Nd2havhielRule Hias the B3rmdla:
4,7 or 5, or -(CH2 NH C(=NH) - NH2 where n= 1, 2, 3 or
4. In certain enbodlnEﬁas R2, R3, and R5, when
present, are an1no acyd R roups Thus, for exanple,
I n various € t d R3 e Nndependently an
aspartic ad R geoup, a glutam T aced group, a
| ysine R groUp, aRrt!histidine R gReup, or an arginine R
group (e.g., as iJlustrated in Jable 1). 10 [0154] In
certain enbodi , RL is sel ed fromthe group
consi sting of a R group, a Trp R group, a_Phe R
group, a Leu R grdéup, an On R group, pr a nor U8y R

whgrreofy]? R? R, and R* are as described above .

[0160] In one embodiment, the molecule has the formula:
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In certain enbodinents, R4 is selected fromthe group

consisting of a Ser R group, a Thr R group, an Ille R
w@er@dpe31d2 Leu R group, a norlLeu R group, a PheP®/UysmOp(44422

or a Tyr Rgroup. [0155] In various enbodinents x is

1, and R5 is an aromatic group (e.g., a Trp R 15

group). [0156] In vari ouywanq:lﬂzments at | east one of

n, x, y, and i is 1 and P1,MF2, P3, and P4 when

present, are independently ected fromthe group

consi sting of polyethyl ene CobH(PEG , an acetyl,

amde, a 3 to 20 carbon al

9-fl uoreneacetyl group, - fl uorlenecar boxyl i ¢ group,
9-fl uorenecayr boxyli c, ic group,
20 benzyl oy x50 Trt),
4-met hyl tr ,

4- met hoxy- 23376-tr - benzenesul § (Mr),

Mesi tyl ene- 2- sulphon'l (Ms),-4,4- dinethoxybenzhydryl
(Moh), Tosyl (Tos), 2|2,5,7, 8-pentanethyl
chr oman- 6- sul phonyl Pnt), 4- et hyl zyl (MeBzl),
4- met hoxybenzyl (MeOBzl ), benzyl oxy”(Bzt O, benzyl
(Bzl), benzoyl (Bz),z8-Ritro-2-pyridi nesul phenyl
(Npys), 1-(4, 4-dinet 2,6 25
di oxocycl ohexyl i deneyjginyl (Dde), 2, 6-dichl orobenzyl
(2,6-Di Cl1-Bzl), 2- chlorobenzyl oxycarbonyl (2-Cl-2),
[01@1-]br ono Harezythineytadboend, tl(lQ 1rB(|enth)n cdmtrmglm@x yirall mqlecules having

, L-butoxycar
one(%m of the M%ﬁﬁ@tﬂa&r ¥lt“|§§} PfOPS 68 f%"t @E%Sem mndhavine the
fon{l a propyl group, a butyl group, a pentyl group,
exyl group, and trifluoroacetyl (TFA). In certain
enbodl ments, 1 when present and/or P2 when present
are 30 indep k%ently sel ect ed fromthe group
consi sting of Boc-, Fnoc-R % and scotinyl -, and/ or P3

b
when present didizhr P4 whn pregent are ijpdependent!y
sel ected fromthe Si ng of t and O Bu.
-56 WO 2006/ 063132 : CT/ S2005/ 04 015 PAMhile a

nunber of protectirig groups (P, P2, P4) are
illustrated above{(CHi)pis list is inte Qi)'to be
illustrative and nodNIlimting. In viewo the
teachings provided heeein, a nunber of ot er

pr ot ecti ng/ bl ocking groups will also be known to one
kihd b3 i [
wh%rglP"?Q ]% eg ,tagdrlfﬁxee 135%768@'}1‘%13 sbl e@fe? h?@rg:@ﬁ@%?%g?id’ﬂm &roups as

desBhBed@DeYL i, @ahndle hﬁe\dﬁd@p):ndemltid/zero arol; jj G ead b are 1ndependently zero,
upt ake/ bi oavai |l ability, t hr ough

1, B0 feds g RagaaR ot s orbinaP R O Fas iy et W

aci Qﬂi‘n 50%151@5}18 When R3¢ Odsid R isAiB8S T c&ﬁ[ﬂﬁﬂetﬁr@&@ﬁlbomments the

n certain embodi nents, the protecting
smgll alsdulean s@labkarmwathedarﬂﬁhe smald mglemulqhas @rm@gcu_iar welght less than

onent of_ an exci % 15?}23 ert
baREBA DAL, nf@ﬁ@ﬂfgfbaﬁ%edﬂ FeXrioi e dh heiieds ¢
formula: R R3 Pl n ~p4 R Ig?l 2
[0162] In certain embodiments, P and/or P are aromatic protecting groups. In
certain embodiments, R?and R® are amino acid R groups, e.g., as described above. In
various embodiments least one of n, X, and vy, is 1 and Pl, PZ, P? and P* when present, are

independently protecting groups, e.g. as described above.selected from the group consisting

of polyethylene glycol (PEG), an acetyl, amide, 3 to 20 carbon alkyl groups, Fmoc, 9-
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/| P2x P3v II. 10 where P1, P2, P3, P4, Rl, R2, R3,

R4, n, x, y, and i are as described above. [0159] In
wa@eobaby13enbodi nents, z is zero and the nol ecuP€T/Nam05/044422

the formula: R2 RBOo R R4 6 11I1I. vvhereRl R2,

R3, and R4 are as descri bed above. 15 [0160] ne
ﬂuommax@tyimqp, ﬁHQMeembpwlﬁgoqu ﬂwenﬂcarboxylw Syfggorenone-1-

2006/ 0631 / us
cartBRATORR, RIS rabo Coi LD iem e BT (e, +-

metﬁ&ﬁlt&gptl‘@hﬁﬁ 45h@hbxymBeruingshyidehnmesdpisonyt (Vi) eMegltylene 2-
NE/SI cal and/or functi onal propInJIUe dse ribe
sulphomgi (Nl s Ao RgRy Rz sy M) IR TRDS: R { GHESF
(CH2)I (CH2)i \ P2 P3v 5 x where P1, P2, P3, and P4

are |ndependently selected hydrophoblc protectlng
saysrafiae n, x, and y are

LY 02 e A A e
here%@%brglalg&%%ﬁn g vﬁ@%ﬁx}l{ﬁ abbR) aM‘@YSf‘b}Rgaﬁlﬁulaﬁééqﬁéﬂ‘ces In

~basi ¢ an basic, R3 is acidic.
certai@rdngiodimeras, erefertedadiodiagenis of thisigvergionraet chamtermﬂ@y one or
is soluble.in water; and the small nol ecul e has a

mowfét@tﬁOQP:b%dfb‘ﬂ?uqnéggmpﬁ%‘ﬁs about 900 Daltons. In

certain enbodi ments, n [

4. 1.0167theypogestt amnélﬁ%&t%m t%ntéwglﬁwn%%f YQ?%E or fnake
ar ormat i Can%-l?lhgx%}ﬂa?cqyg—ﬁgﬂ Brore Lﬂl-inﬂammatorya

2. They decrease LDL-induced monocyte chemotactic activity generated by

artery wall cells;
3. They stimulate the formation and cycling of pre-p HDL;
4. They raise HDL cholesterol; and/or
5. They increase HDL paraoxonase activity.

[0164] The specific agents disclosed herein, and/or agents corresponding to the
various formulas described herein can readily be tested for one or more of these activities as

desired.

[0165] Methods of screening for each of these functional properties are well known
to those of skill in the art. In particular, it is noted that assays for monocyte chemotactic
activity, HDL cholesterol, and HDL HDL paraoxonase activity are illustrated in
PCT/US01/26497 (WO 2002/15923).

II1. Peptide preparation.

[0166] The peptides used in this invention can be chemically synthesized using
standard chemical peptide synthesis techniques or, particularly where the peptide does not
comprise "D" amino acid residues, can be recombinantly expressed. In certain

embodiments, even peptides comprising "D" amino acid residues are recombinantly

-59-



10

15

20

25

30

certain enbodi mrents, R2 and R3 are amno acid R

groups, e.g., as described above. In various
wenwedsiment s | east one of n, x, and y, is 1 aneCPRUS2002044422

P3 and P4 when present, are 15 independently

protecting groups, e.g. as described above. sel ect ed
expfesgrth {Wherg il greptidet dra gecobinpolly expipssefe? ligsy exganism (e.g.

PEG),, ap acetyl, ide, 3 to 20 ¢ | B RURS
bacté%cg’larg, _@gﬂ\%ﬁﬁﬁﬁn i§Eaiged iean %‘ﬂ%@%ﬁ‘h%ﬂ% on8oPte of the
amihb HOHE NGREGHYA 100h BRsanibnd dQIBRBCIArAI Xyint. CRegomipnantly expressed

9-fl uorenecar boxylic, 9-fluorenone-|- carboxylic

peptidesup sudfen systaox {iea ipRomRATate Xose Ay AMIORARIAS. Trityl (Trt),
4-methyltrityl (Mt), 4- methoxytrityl (M), )
[0167]met hoxip-efdrred emboditeyts-thepensides ateshemigally pynthesized by any of

Mesi t yl ene-2-_.sul phonyl. . (M - -dj r :
s RO PO BT Bl ol FTRTRABETGT X n e
art. BS1RY$hald syRles48n AGRIH the (-@HARH] LBimbakl dche wauegeris sttached to
for use in the nethods of this invention are described

an insolebla syportioilowsd by seauenidal @adigion of eFamaining FREPy1ds in the
and/ or by_.particul _ . ' . .
SeqUeHCs IS ?TB‘?I? ed 6‘{,163#%(? ioeer(TaegéCft%ﬂﬁga% S Iétﬁ%smcgf:zt}l?h?lgpepudes of this

, Ive a S I'mventi on
invétRnC NRERG i edsifaesblidyphastesynthesigbrewell kidven foothbsaiisgill in the art

functional properties: 10 1. They conver . .
andrare deseribediiet wpi@PYtB@waWt%ndiM?qﬂ&ﬁkf;@ §?§) Sabe-Trasekgyide

fots: b4 4Rl t $yiikifs)sABTTRSON Wiol. 2: SPBANI Method
S L PTG A e 2 T
in RYPAEESYnetsByParant;Nlyritield ere| (1863)3. Afh Eherst Sanul &t 214%h2156, and

formati on and cycli ng. of, e-(3. : 4, The ai.se
Stebit &l by Pl spriss Ty, i shgReisp(Chen ol Reidord,
. Paraoxonase activity. [0164] The specific agents

"di scl osed herein, and/or agents corresponding to the

[legy ous fnoéeMnaan@o‘%ﬁﬁEﬁtQ,ﬁge E tffed al%?sr}‘/nﬁlgﬂgédalzy 8 solid phase

ted for one or nore of these activities
pepids isy@Hesi2Prob ABShsiMeh baddydérykarieersing BeckmaaBiopodducts, 0.59
these functional properties a Id known. to tho‘if ;
gt 04 RELIE PiTeALasRE SO SUpRPH] Al SO FHing gy 15g fo-¢- -
f . i 1
wuFRtRy Pl PPAREM b O8N Hory ey phences

group) Thisrigheabre stableGhkhS0baR 6% pPnyantiopaldehi¥esey linkage, yet the
~ Peptide preparatiqn. [[0166] The ti.des .used in .
FinishcLPARgB A G ]S Qp AR EZEPgF ey RSt TRt g b using
i heah dBERts R dS¥PhResirodee DuiiRU@SotOEo]s used fo
for%%?{&?@%fjglﬁé:?@mmoﬁggf;e t he1 pepti dekg%tergo not .éonpef‘)?ci) seo.ﬁ E)ﬁe '
peptidensynthesislandeaiabisissof syaihetiecc peptiAes ave Aescybed r mapprint

In certain enbodj nents, even peptide | Si b2 N ;
sopglhrher i e ue SR L PG EAAR, B0AIEH 10248
10255.

[0169] It is noted that in the chemical synthesis of peptides, particularly peptides
comprising D amino acids, the synthesis usually produces a number of truncated peptides in

addition to the desired full-length product. The purification process (e.g. HPLC) typically

results in the loss of a significant amount of the full-length product.

[0170] It was a discovery of this invention that, in the synthesis of a D peptide (e.g.

D-4), in order to prevent loss in purifying the longest form one can dialyze and use the
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WD 2006/ 063132 PCT/ US2005/ 044422 expressed. \Were the
pol ypepti des are reconbi nantly expressed, a host
woe@ansane (e. g. bacteria, plant, fungal cell SPCEUS2005/044422
in cultured in an environnment where one or nore of the
am no acids is provided to the organi smexclusively in
mix@rderfdharebRelionritetha fasy HBL 6} muifisation eprahgegixtyredpsep apout 50%
system t hen .i.ncor par.ate those D_anj ' v/ .
of URAPRITEY oF Rl BB O e P e Sopi g 10 g uck Bt the mixture
contaR BEH Z€He LMo Pepllic aitl husBREtepfotdllagtiditpr sol i d
phase peptide synthesis techni ques known to those of
skill in the art. Solid phase synthesis in which the
C-termnal amno acid of the sequence is attached to
an insol ubl e support foll owed by sequential addition
1V. of Rhaenaeeufical fiornalptionsici ds in the sequence is a
referred nethod for the chem cal synthesis of the
[Olﬁdl ypeptin@sderép cary eutthe ME(eAs plohe TAEEHNR Qe &F fgre agents (¢.8.
| i i S8 i i iHi L& inldlvidual
pepfis paRidP RinHE! IERFolhR HE il ARMARISIARER Pl LIkl
diagiosedVBritalvfrigahipairdd &BdrioBofundt Rharsas Hebygt at disk obimpdiesdiagteriole
. 3-284_in The Peptides: Analysis, Synthesis, . . .. .
Funii By i vy or By o THAEHGRIE & PRP B ToaR s MEELFss iids)
L T ik d t i Fed.dn tHY form GRedlts, &B&rs, amides,
cangg:aﬁmﬁt_e %é%?ﬁéaﬁggvgtfgﬁﬁ/a%(lfclect?e@gt%é’ (1984) Solid Phase =
prod@eps, idde vajres haslithe likn gravidedRhe sale egthie ami prodreg R iy ative is

15 11, [0168] .1 n. in . di t th ' .
soi e Dby ROESEEY Hyr e L Parprseat st SRSl Bpies
pro@BI:'ugé: SlHb B etddriVat fesTMEMESE ﬁ’é_i%ﬂ@ may be ptapateBasiugarandard

products, 0.59 mmol of NH2/g of resin) as the )
prosulurad knoppde thosT MellaboHhe artiof AwItheli greanie Feprpigtry and described,

but yl.car - s att .t i d:sup .
o RS R T A B Y B e
StrifRh, Shahl. &V wkrgdntehaientdre conventional benzyl ester
I i nkage, yet the finished peptide can still be
[01?i]e aved Py veheganati@fon Tansé prephivd fege trtfteebatsuding
ormc acid as the hydrogen donor is used for this
conpemtpmakmetbetiaiogpdhyrtppiod bl igvelyesirepesion \ﬁ]élbpisgléable acid. Generally,
nt hesi s ,and anal.ysi s .of ' '
e AR B R B3t B PR SLREPA LSS pffin o ciran

andMantinas admidakereb. dhe rdstAB%)sall eitBirgirecifiteen or RG0Kellfpught out of
10248- 25 10255. [0169] It is noted that in the

soluttrentycadditigmoefirelessspabar splysnt dwktablsgeids don RIFP3FINgEGH] aidition salts
. rj,.sing.D anl no i . ; i 1al |- e acid
e
oxdlie deide nthes iacidgmblonic dobt) glidrinic acidemaleitheidy fuinfiic adid,gartaric acid,
_process (e.qg., HPLC),typicallg .results in e.Ioig %f Ifoni
citrie agidyhenraia Atidaripuimmic geidy mandeliciacide MTneLigHic acid ghanesulfonic
a4t il SEAYE a¥idO 11 &Nnb3ahic abids, e.g.,
ac1{1,rpé?og%le&le ueﬁgﬁlzc %Cfl&j, asﬁ%c%)gg &Xﬁdagn&( ﬂé‘lbgkbrﬁé_@% & n ﬂgr d1g r? 1t (s) e.g |
hydroenieric adidSsydirabrpmid dcyd, nylferdeadid mieistacido phespheric amid, and the like.

dial yze and use the -60 006/ 06313 . .
A RSSOl S4TSR R G ERPHAI ¢ bl base.
Partidifarl ke R Adil GaditiON salR\éF fhethctve hgdn®s heR&inSraiaide sBRYGuch as
may be prepared using hydrochloric or hydrobromic acids. Conversely, preparation of basic
salts of the agents (e.g. peptides, peptide mimetics) are prepared in a similar manner using a

pharmaceutically acceptable base such as sodium hydroxide, potassium hydroxide,
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of the potency of the highly purified product (e.g.
per w of protein product), but the m xture contains
w@b@dieAa3ti nes nore peptide and thus greater tBCHUS2005/044422
activity. 5 1V. Pharmaceutical fornulations. [0171] In
order to carry out the nethods of the invention, one
amn@nilfD hed@gRI] Sal¢iemcydreeds, KIdlesthy}@gpnq o6 thei likst |P@§tlcu1arly

lipids) of th
el o B B ﬁqgé,%n@dt LAy faplat

function or as being red arter
[0173dnct i ofPrgparajionjoh eﬁtﬁ’@ tw?laffﬂ P’OIR/F%E@%OH&PH%“ %fﬁiygfoxyl and/or
Liigi §foctukd of 82 d¥€g. Th
corfylap REHH e B8, PPt ol dkyddoran g, o
estefsi@e fypicnillpfacﬁéﬂubstuu&dtdensatwasmﬂﬁse alcghq}, ErUPps, i-e., moieties that are

derivatives, and_the |ike, d.t sal t
derizied e cBFORIVARRRHS Hhp estiopREYIE finpiich Biky, o8 pRrerably is
Qb s 8L Lbonber®d o Bef REIACUR, if fdleiljf&l Py @siegconventional
lowan?%ﬂgéﬁég es?gr% am des, prodrugs and ot her
hydetegenoladis ve]sydrbly‘sllse)rmﬂums agents may be prepared using
standard procedures known to those skilled in the art

[017f] Synt hehides endprideugsieay Asa e @mperddsgng tashiniques knswn to those
exa

G NN TS EE N

preﬁ%fﬁoﬁ%@éﬁs ﬁélﬁ? %l?tab[lé)grzx%]: rEfREan€X 81 ma@ﬂdecbré@ﬁd:d from an

S are prepa fromthe free base using
anh@@ridecortanail chiaidedgoleagion wmiaammmaccmauywpm,ugyl\p@gme Prodrugs
reaction with a sujt e id. G V.
are EpiGRLLy PISPRES Y RPpVRen ﬁﬁ%’g{s %toof 2 0 g%%kgtrresourlttsQSakaeﬁlﬁound that is
theﬁgcléifféﬂltl 4G ASHTRAGHRRG] byodn maivml's Rdtabolic tyseeraci d i s
ed t ereto. The resulting salt either precipitates

[0194) ™Y bﬁlebagg%p %] tgobggtﬁgs pepthddtrhiRetidY, 1846H) tdeamified harein are

s polar itabl e acids for reparlnlg acid
usefud dortpacemteyal, tapical, rurhludaab@[r therwias mha@@l .dectalgoglocal

adngg}%é'gt?orgglg% qg%ygfel oy l‘]?agllsg%rfrg l¥h§F Bropy %fagtlc Qﬁ’d;/é&k\é 1graPeut1c

tredtfbhof %e?ds@le%‘sﬁﬁand?d%@ﬁﬂpﬁbn%cﬂ@mof aTlieqfhaﬁma@Hudcal composmons
citric acid, benzoic acid, cinnamc acid, nmandel

candei admimistereaio sulafioti of uatidosasetfaEredapeRgAL éptzrsth&épﬁhod of

adng@}s\%l@qlilq%] € UH? n Clhci? %I ge ﬁo%r%!s llﬁé/luie bﬁﬁérg no@”z?%t%{l]g) ]gdvtfc%rs tablets,
plllg'y&f)ﬁﬂéso [Hzen@G!] ﬁ}ppﬁéri{ofriéﬁ lpﬁto?hes dlaseﬂl sprays igedtibles, implantable
phosphoric acid, and the like. An acid addition salt
susmgcdﬁelea@o’@ﬁvdﬁﬂ@l@ﬁ fipid qpenplexse hase by treatnent with
a suitable base. Particularly preferred acid addition
[0156] t s of Thtiegeaty (exge pa@é@s,aaep@deemﬁn@nc‘é, ¥ ordepidy jof ghis invention

meﬁ§é2@§/§mﬁ9{e§&vﬁ %%%%F% a@? al&,y géaﬁfeanlta?%%rc(e?&%mnt) to %odm a

phafatSio altclbﬁlpﬁgﬁiﬁhs Ph&mthceRRAINY d&%ptam%rﬂahﬁlﬁs phm@dnitais pne or
are prepared’in a simlar manner using

mopdqphymﬂ@calb/gﬂcp«;ptdﬁ@ epmpeins(y 4o agty £ eggmg]é;d [ §iqbilize the
corpée[sll X8 8% ﬁ%ﬁéﬁ?ﬁ %‘r Hecrgé/sg X b%grgtlog E)f 0 2 ? X %%?{g-)g 21’hys1ologically

armoni-um roxi de,
acpBbRdodouhds dﬁhﬁMh@éﬂf@lﬁbxaﬂﬂpld bﬁbbhydratepaud:h awglacrdsy sucrose, or
preferred basic salts include al kal.i hﬁ, salts, Jecul
dexfrags,, antinsideniai W 48 RTCOTbiRACE BbglélFaﬂélSP"t ghe atl@&%%ﬁ]n s, low molecular

Wef%lﬁg t&h%&x?otg{tl natng][@ﬁefké RhfHcb SB% ?4 1¥58s, composmons that reduce

I'za r OXy carboxyl groups
whi ch may be present mnthln t he nol ecul ar structure of
the drug. The
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5 esters are typically acyl-substituted derivatives of
free al cohol groups, i.e., noieties that are derived
wo e@aiocaBboxyl i ¢ aci ds of the fornmul a RCOOH WhBCEURMWS044422
al ky, and preferably is |ower alkyl. Esters can be
reconverted to the free acids, if desired, by usin
the dearametarduyeiol ysinyefrtbe asivieyagpris.cir eRgigieatsyioshes ﬁ@géaﬁ%éw or
buf 0174] Am des and prodrugs may al so be prepared using
UP¥chni ques known to those 10 skilled in the art or

described in the pertinent literature..For. exan
015 des raperaspldadorsR G o B et e e AR fosocs.
@g]h n% ! 8RbSsinB" YerbRives gRasRpafticammrBruseful f
eman ; %%%E%?ﬁ %E% ﬁé&gﬁ%%g?é% b; reactig% mﬁthggﬁﬁg;ﬁg
preventiag thevgrowdl doyctiompfimicreerganisngs Vareustappieewivgs are well known
pr red by cpovalent attachment.o ' i
RSB 55 Y HOPIER g p I Pl R vould appeiat
that'tﬁ‘@@ﬁdié’eeof‘gﬁhtahhadéﬁﬂédiliy%dcéiﬂab@@célﬁdﬂ(y)i thohidirg apyalidbdically
system 15 [0175] The agents (e.g. peptides, pept &F )
accentatde Ferspoundgsicgiendsi s exIMPplEOTHBE EPWHE §F admipitatp Pé © active
renteral topiCi aral.. . d i
oeef 3 the mrBE) i YsiBiemi M Sl B ) PEMME G acenc(y,
rosol Qr transdermall or_nr I j n Mo
ml’?ﬁer apeut 1CEXCHHIELE H8 ﬁ’tre%]%ab tﬁ%%ﬁ%?@? ?n%gg%lbcfé% odlr-llldeSlrable matter.
Thel¥ BB A58 dRAR e stdiEzcRBFICERARILN A Alvelt-CAPWS isteritinationctachniques.
be admnisteréd in a variety of unit dosage forns

pendi i oAk 8F fAd in98nti

[Olgﬂi t abl 2]91 Jg%ﬁeé%lggggﬁéa@?ﬁ%%ﬁ %%Qdﬂbut aré1 not%On are. '
adnhihister@titotaopaiemckaffering &lokeons, or more lsgmpioarssaf|agherosclerosis or at risk
oo bR 1 BRSBTS 3 et o s
disda08 T8t ik OBnplichRbit. CONRhENR Sdeiate to[20dotBPlishhikis dgestingd as a

(ae. g. peptides, peptide mnetics, and/or I_PI ds) of
"thérhpesiticalyeeffdotive dages’ Ayppivesd effectiverfsir teig usg WH! depend upon the

har maceut i cal | y accept abl rri ki -

BT S RSP RO L GE LB SRR SR el
adnRARHARGRW B drifp RATHP hiyl 1 atifiseral dependingdaiie dmage and

or nore physi ol ogi cal | accegtable conpound(a%ﬂ;hat
frequeney foredeeBIDloraed by eI REEnt feantelRHbars FERPEHiqaghould

i hcrease .or t i - .
S o

effédiivElydtvat {a@ieliexadrpheor mavcghythnad)elss paieohh as gl ucose,
sucrose, or dextrans, antioxidants, such as ascorbic

[0186] d or ghet@ideh@fifon Theb@lda aggeidtly, atdwiliid etekarprimarily
30" wei ght proteins, protection and uptake enhancers
bassdoh fhasd Volpings vissesities befnieighhard the die & accgrdapgs with the

parﬁglglglégl}ggé gg %(gnc@-{,?ggﬁg 0?4169;‘11%5’% thd Bg“tieﬂ'@ﬁ‘éeﬂg.c €ofB¢entrations,

Ive agent S, 0Or eXxcl pl ents or
howéVe wil §pichil ¥ B¢ Selédiel! @rproviué tevages faOing frofk Asmut 0.1 or 1

physi ol ogi cally acceptabl e conpounds [nhc] ude wettin
meAggidaysto abewhii0sneAreidgy apd mr@?ﬂrggf)ﬁslﬁéb%i Egplgéleffﬁgeérfan& from about
reservat.i ' f
3 R ER Y RS S AR PHR BRI Dl AR bR g8 to about 7.2
mg¥a/ 0y SndRé Pyl ifxoas altoue 7\iahp/kighiaywo atard 11 .Aongllig/day,.@nd most
exanpl e, phenal and_ _ascorbic a&éﬂ. égg skyile% in tg%ed
pregpreblisive 2Bgspre & R/ dR 5q 2ove [ Aneke/gpy- In certan pre
emg) ﬁ‘i&ﬁ%ﬁsgg{)%ag% Jﬁ){g@ﬁ&%%%ﬁ! R 28/l BK ¢S hbout B0tk Hda@ In certain

ySi 0 ' _ ‘
embodiments, dosages range from about 20 mg to about 50 mg given orally twice daily. It
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accept abl e compound depends, for exanple, on the route

of admnistration of the active agent(s) and on the
W@ao0bi0631Bar physi o-chem cal characteristics of P€h@s2005/044422

active agent(s). 10 [0178] The excipients are

preferably sterile and generally free of undesirabl e, .
willrhetappreciatefhibatesucl dptagts Moy Be herjedde optiai 3 thegppyfiic regimen in a

conventional . weld - sterilization techniques.
pm{‘ﬁqaﬁ]%fe?lt ?@?@p@&?ﬁé&gﬁpl i cati ons, the conpositions

of. this jnvention ar dmnistered to at | e
0188}t  or i g SFromRETE S CRBIETEY R Ta e s drerlinep et armetis
andRr fn?_idsy bBthis h9EntRhNES ABEhRERE Srallf (AP VAR MHlet) or as an injectable

sufficient to cure or at |east partial I%(gi)_revent or
in aggarémice with st ddibmathednwell snown & hesmpel skilt inghe artAfp other

noynt ., adequate to onpl i 8. ' .
e L e I I
conb@tionhl Gard88 il ugdRAeaS syfems, g traaedkemial Ypaahes heherein the

di sease and the general state of the patient's health.
actig aggné(spirerkypieally eontaiend; witlip adampatedstrugtyes that serves as a drug
Cco Siti . Ni Nai e
ol RUES I 0E T R B, g 0 il
typieally edtitaintdineyery entreservudr, t omjeolyirtg arpphobdctigdayer. It will be
provide a sufficient quantity of the active.agents. of
appraséatechihabihg Aot Tor Vaih 18 thif GIHEF SHCEFO AUpRUY; ef@we
ingfef vaBl;L Ok i QHE Yurkdee oP #el sIH. - Thus, f
mg{e&%@gf)( e 1%:%%?%&?2??%@%@ f gegléarégp{gan v%r y v(\)/i dely, an duS ' o
exawipld, the" re@irenit"adaymcivde iteyactibamededient(s) in ah adbksinesn a backing
vi scosi ties, . body wei ght the like in accordance
i LA RS 5577 R ¥ e GRTERT: AP e AT DR IQI QR g o hose of
i | B ay @R8N o SRBRARBE A QRS m@PcdieMe veltiple
Slﬂl\?\/lﬁﬁhte??bﬁg{glpﬁy bnzasel ecrtlgd t%o prcgvilde doIIsla%Ces rangi n%
res¢rvoims.about 0.1 or 1 ng/ kg/day to about 50 ng/ kg/ day

and sometinmes higher. Typical dosages range from about
[018211/ kg/ Hayhet aantadaiiniént 3the revgr ol abayprispy &pelyaistiy nfatawof a

about 3.5 [ kg/day to out 7.2. /[ kgl da
pigmar Rl AR ERDEC Aoy e erial Retrealraig R G system to the

. , ) 11 ials include, b
slqﬂwgglé% g%‘% (itegogggg“?('él?gg%%@lﬁag}%sﬁﬂ SRR adesikd aterials include, but

ay. In certain
arepoefimiteé tb, Polyetiybaicsmol wiloximsagotyischugderes ol wisaxlates.0

pol%ﬁ%ﬁm%%ﬁpé alegﬂ%gtgﬂg%ag&éﬁ(gﬁ%%g%@rﬁtf(ﬁ%%%%wogr %rbdosdctin contact

adiRQivEredhrk &t 94 slpbdatd MdCBstit layers) With tHadedi 2OIDI§REIRe
PCT/ US2005/ 044452 w || be appreciated that such

reselyoEgdEchay tiiecasasmayibe eithspe pelyzeeris MK apdercriped above, or it may
reginen.in a arti.cul ar ' p ' .

be Pgl%gljflf OthP(HEO(;gFI( %F?{V%l}',e%rgl‘rlar}ét éesfgg%e dc?cfr}%%ftrogr’ﬂ. t’[ﬁé b?éé@iéfﬁ&ér in these

JanRBRE: d@Sch ReRsi dehdtippRet hiface ofthd/derick) prefisgblpfunictions as a primary
invention are admnistered orally (e.g. via a.t aﬁl e{))l.

stragturabelamonigtdoe SHR" 25d providss Sheiaise Wik FUGh AbtimleRibitity. The
net ho I . ' ' :

LR PR oy e

agéh@ls) wef &1 éthéragbriilb ehas kierpressiing  convent i onal

transdermal drug delivery systens, i.e., transdernal

[01833t Ches OHkierefefted REmudtiohy foragsedl ([de)g ddlivetyyiptinde, bt are not
contained within a lam nated structure that serves as )
limgtedrtopintasnisandyeretas Cantneeniearg semisalid prepeisiongvhich app typically

basseﬁcotl]l p%tr%fartlyrﬁtoy blfier ﬁ&?olgfrﬁ' 8«:&%@8@ &eBfhs cSntainin g the selected active
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10 typically contained in a |l ayer, or "reservoir,"
underlying an upper backing layer. It will be
wapmeaeilat ed t hat the tern1"reservoir" i n thi SPCDOBENS/044422
refers to a quantity of "active ingredient(s)" that
is ultimtely available for delivery to the surfa of
agertth:&e syiieallyThsesps figuid os semisplid emplsions.cfiep\epsrolly Water or water-
ude. the actiyv
in-of) aﬁ{?% bages %tyglf;ae.l[]%gg{eg g)gﬁl{]ato & )an(ﬂ @orﬂﬁn%ﬂ%‘ﬂ%h\g% g? ;ﬁlnglfler

and%h fa&x%oa%hﬁgat ih¥ ofIheRd, alkéd @cﬁﬁethﬁmmllhd)thehmtemaf” phBse, is
skil'l in"the art. The patch may

cont ai ngl e
genereBy mmpmsedoﬁ petrolayn atiha G AHRgbo) @as F%’Z‘?rvgg?ar%l alcohol; the
aqu%%lls yﬁ%sre ugu:%lgf ﬁﬁﬂ&%% 45 Héches&ﬁ LeSREY HeloiGRIRE {nS@ude, and

ceutically acceptable
gen&r@Ny asdtaiad B @améetannt el eadmmhat insereans farpuddtionys gﬁ@rally a

nonisiia zgpéﬁs&qﬁﬁngi%la%ad ol uitiiin 0P PareLEs ARGy O plfpm bese o
be u%Q(il Ak & ut y{? Ir&lta%q bg/‘Qhos‘B%kﬂEH by trRnes is deliisiwigpreade for

nes, ' yacryl at es, poI yur et hanes, and
oputnhm umgeiehmye mrsamﬂv eihys cartiess or vehicdlentaaiomntmgnt kase shasld be inert,

and ski n cont adhesi ve are present as separate and

stabig, SPPIEIRUPEG G %OH%W$Hm?ﬁe adhesi ve underlylng t he

reservoir which, in this ca
[0184)] yrrer i BnlisttyPigal-peptide WH@*&OB%WP&&% ‘Pfethﬁ))nveﬂlgoﬁ
J bRt t
conMly M 3 8 By BClen Ak, SAMB ) on s
pro&eryvssbyasom:hﬁ acih erc. Naveabdessf intdegaideoniodimerntefpepds gelivery

canfb‘lé;?l[t;ylpp%gé Ryt a‘bg ofi @gotgﬁg%%%ag%g{sal el errentaé)% ac%gr%phshed either
by {Ansﬁeﬂrﬁalhg 'tﬁg%’peol%ﬂlgudé'@‘itﬁ ral Rinpdsitiek tenliatit fhRtaRARKdcC and

bly substantially inpernmeable to the
enzgmiiiv kydralysistot by packhgingthe phlypeniifiedn Ar PRPTOPAfeky Tgsistant carrier

res 0 Q. her refe red.for
sucRgh SapictcMaets argrerie ueeopie B bt bRR B el kngwn in
the (sl B%WS SPAGHA 56392 BT5 .defdribidEINia camposigonssio Dﬂll delivery of
preparations which are typically based on petrol atum
thempewidwgentisst r ol eum deri vatives. Creans containing the
sel ected active -64 WO 2006/ 063132 PCT/ US2005/ 044422
[018§knt , aEkvatgpseahl Jalflieende manthided by dwntiss of is%ﬁtamed'felease

pro%qlg L}?ﬁcggégg ps&{sé”rqs? Ipﬁtugg Evs&b\ﬁ[ rg}e%@é@(ﬁteg}s a\{)@{vv%é kgéﬁ{l o4 hose of

skift} Qfelarnoﬁﬁ%ﬁc ﬁ:@eﬁéﬂ-’élﬁtbcfdhlﬁént tﬂe‘l’réllbaéé']blmde@adﬁb@éﬁncrahﬁere
oi | phase, al so sonetines called the "internal"

delivery gysteex wrlpyotgmmgnd pentides (Treey ara8)\Biotestnd. Pras 54 108 Johnson
et o990 BHES ARG B9 ERIne P AL o) PR R & 15, 357) a dry

necessaril

ox@éfé‘r%@ﬁf@o%&f‘lﬁédc@t’a’iﬁmelp@lwﬁﬂdffﬁmrc&pﬂerega’fmmainlgyhe protein in a
contains a humectant. The enulsifier in a .c

polymenniatits bat ¢aa bycoarpanndedzas ash i%mU&aHOélﬁ’V’&hPchR%Out other agents.
cationic or anphoteric surfactant. The specific
[0186ht ment Tae Poolease masespthgre fhleriqatien pragess,was speeifically designed to

t d.b | ed t:h
acluF\P ' & p?qﬁgn%apapsg]gpp cﬁeinﬁ% Uvgél %%/agrgtalmﬂéprwéﬁhﬂlt% Ly The
p1&@§srdoﬁE1§ts @F (1? ﬁf’épﬁfaﬁén oﬂﬂe@defﬂrﬁﬁko@ﬁ%ﬁrﬁd‘lwﬂr&nbﬁlk protein by

e, nonlrrltatlng and nonsen3|t|2|n%
spxta@ 11842}6 @irylng@e tim sohitioperith siebiigpgarEpieniis(i) Prparation of a drug-

pol%lrrE:r suspensmn I?ohfowed b\flesg}uc%n ion or homogenization to reduce the drug particle
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conprising D-foam am no acids can be adm ni stered,
even orally, without protection against proteolysis
whyostesazh aci d, etc. Neverthel ess, in cert ai PCT/US2005/044422
enbodi nents, peptide delivery can be enhanced by t he
use of protective excipients. This is typicall
s1zea@nbprpdmcstimed>f dioréredrugPokymeT ST RNFHES ‘?Y]@OW%‘FSE Rtp diguid
mtroagea (1®nez§%gt?qsxtct>fjﬁ§ dPJ)l&l}}lg? g(ﬂg%nt BJlthré?ﬁ‘ngg)g Iaaﬂg (17)01:11%{1811‘1 fmd vacuum
dryiRky pRetitie fialedypopideppriodiel The e&rukirgmom:br comgains the solid
such as a |i Eosome Means of ﬁ%\{,\ﬁtﬁﬁ’t&l }% 5) ‘%/ gt i des 1
fornp of th@rpmte@ew ighiy hoppagsnepysly g $IrESe Htl ggrous polymer
: at laftide-co-glycolide
parich, TP om0 SRS e polsRtte-co-glycotido
(PLEYEB bsth bidédnifdiliBh]anElbéndagedalsler um hal f-1ife can be
mai nt ai ned by the use of sustained-release protein
[o1$Aackagi mgapatfionnsan bSdeticddsd: w ednpegdters ¢e. gy 108G During
are wel | knomn to those of skill in the ar
encmsefa@pnébe protiaivmpintairgddn thegolidstatgingge @'P%&%Fo?fgwater thus
m Cr 0s
min R PAE PG By S bl BYah BB RS ELT P RIR pi%n
degf:ﬁdauérlﬂ:@ﬁt)ons Mgt lmlicﬂuddadateﬂas ﬂﬁSctamﬂearthWOl(hng atgam(ci@lga)us
Phar maceut. Res. 15, 357) er corr% fl s in
inteffiaerfelicas RIS BRY HRGTE0 F}?I&“B%%% r%@r ERERPRCYS “P‘FF solvents i
MR, BRtGA BERIGHER (@
wiihEEH frotdindle; RELKER, (TEWACKEIK S SR pRicRRPRwaRRs @3,
gre:[lt@ﬂt&ﬁﬂl 93%@ ProlLease nicrosphere fabrication process
was specifically designed to achieve a high protein
[01881C aps ul Rtdnotheeéibediairay onb bt momxtdmtmjnnnm gf fhrecobition can be
integrity. The process consists. of (i). preparatlo @
profidee a2 dianeentiiovs éisn Hb%FHOF?’cgeé@mIaF{?ﬁ\(%} RG] F’SPW%@ pe)
1ea§é‘££olq‘3giﬂt1{1<?r? of] 1{15 gdlﬂ&e tcg'[?sufgllégd}ﬁfﬂr WHdiRBn Y4 & bol%h@bif I afdrng

ation of a drug- polyner

penS| ollome t [
oRce: R iefear R RB8R 68 (BTl frRtglc At iftnd@ o be
111ua%{\)é§21|@ Pof Dhithg? Tt Wﬂkl@e aﬁprtdlétecbﬂmd weinigoine @hcHingpenided herein,
dr ug- pol yner mi crospheres at omi_ zat n
othey sunt@ forngulgjons pd madespf @%ﬂpnga%% W&e %4 l%’e‘#ﬁvgﬁ%‘t h
ethanol, and (v) filtration and vacuum drying to
pr oduce the f| naI dr - povvder pr oduct 3 The resulél ng .

¢ IS honqgen oue] and rigidly dlspersed mnthfn porous
—B%&}%-?—-g—g'#ﬁ-y—’éhes The pol ymer nost comonly used in

[OIQthpr ocﬁrc’ghot ?ﬂé} an gﬂné’ﬁlvglllty rb@i@}s lq(ﬂe@mehératlon of one

conpa |odegradab e.
or InoeENAtahs oha patholbgy eledracereabdaty 1mpwr¢cbarpeermé@ siruggure and/or

MCTRE T T TR T
coﬁdﬁﬁ'@h TR e BRr by E8mbi@UCERA £ cOAERA OO orhbie lof the active

e proteéin, preventlng protein 10 degradation
agdmdﬁsmlvrsl ltelnan iThel agtiee wme(s) e by previdedhinta uihdpsage formulation

(e. gar\és;llpdl ¥ 1Y g{)a ileg f‘# Weut Cl:hn etc A aB f %fa?iag\ggﬁélgael C%E@élé‘é%l with one or

mo?.‘@g?{ SedtiRallydceprabRYkcipiedtsei ns are insol uble, thus
di ng hi gh encapsul ation efficiencies (e.qg.

(091§ at er ‘Ilﬂgﬁhtgs'? c@n, optionally, further comprise one or more other agents used in

the treatment of the condition/pathology of interest. Such agents include, but are not limited
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[0188] In another enmbodi ment, one or nore conponents
of the solution can be 15 provided as a
w0 c@ameriBz ate”, e.g., in a storage container (BCTUS2005044422
a preneasured volune) ready for dilution, or in a
sol ubl e capsul e ready for addition to a volune of ...
to, baattdockefs0 Y S@]lilTioes, Aepiiny Giatigs fase FNbiiqre Aacggreptor inhibitors

(ARﬁgf%gbiéﬁgégggﬁ%%%%%%g?%&%FLSFeP?eaﬁ}F gg appr eci at ed

t hat, using the teachi ovi ded . her.ein : :
[0192}; t ab| 0 f ﬁhﬁﬂ?’&g‘? %ﬁ%olgﬂ@%ﬁr%’d]gg‘%ﬁ%ggﬁ# ﬁll,l%/? I?%l [ ocr'%locr:1 3lnmatenals
pro&&ng Qaditohs Y] SrethcoBProY thdPracride@t thd@ethbéadmmsiof dfe

conditions characterized by inpaired arteriole i
"thesdpeuttdsioe "progh dacticshef thisrinvention o Brefensediinsiyrbional materials

enbodi ment. thi s _inventi ' ki f 4
desHRETRPRT SR 8 mSHeac ey TR ¥l A in bl p' midgqte pne or more
assde L BELR hicaRdtibY chaiRabn”d byrmeniral ataiolagtustee andlpofunction

function or for the prophylactic treatnent of a ndividual at
andéon by prevert imenseorr IapEA%Iof 0ag OF Meke ¢iFuck SEpptgmsdn an individual a
..condition. .T ' : ' t @h&ehreferred
riskiieh negoBRE St Bl RARLUSTRIPIE Spdokl; Shaphe
dos%%@ﬂidi\apeuﬂib@egam_taﬁtyeolmmmmdisz)tiouaambﬁleﬂﬂwvi ded in a unit

osage formulation (e.g. suppository, tablet, caplet,
(0198t ch,  efgild (R 1détaictional nkterdd iyplvally Yompritd wetembt printed

one or nore pharmaceutically acceptable excipients. . q
matpgale ey Rienedilimisgd tegRch. opry Bigdiumy, cappletoh sjoripg spgh \pghructions an

one..or. e ' ; at include,
conf R S Y BEbEPEEl SO RE AL o hi S AE R el
but bRCldY denitddud erRERomObtokdgrinhartin (e- 6 AmYEN B0 ABE 6K artridges,

_PCT/ US2005/ 044422 to. bet bggckgr , Vv sodil.atoasadd to
chipsdpintical, media (4. ss COR@MIntdthe ke Srchpgdip Qayjpgpde addresses
.1 nhi bt . . : likess1€. 9. as descri bed
mteggeg\slgé.s tﬁ%ﬁ%ﬁflﬁﬁ% %lldlglaﬁcggﬁalt %&?(aidi optionally include

| abel i ng and/or instructional materials providing

directions (i.e., protocghsi\\fpRig he practice of the

nmet hods or use of the 5 erapeutics" or

olff oPhy ! BGL b wi stes! Y 6Fie@Ro iIE@ABI i @ot to limit the claimed
wl?ﬁgtruct?@%gﬁﬁnggé?Fgﬁgngescribe t he use of one or
invemioa. acti ve agent(s) of this invention to mtigate one

or nore associated with a condition characterized by

inmpaired arteriole structure and/or function and/or

to prevent the onset or i Examgpdelof one or nore of

such synptons in an individual at risk for such a
[0198hdi t | oAs shdwen imEignies ttidoAB) andat(@rmige svithedn ahsenige of LDL

ti | _preferred .l i
A e A e A
2 1000 Fd: 8nd ) Qlidt B8 LOL LR niAt @Bidedlase twip tlleyel odpiasms DL of

witten or printed materials they are not Ijmted. to
wildergbe miney Howeverihes pavs eerpfitila athoragslantih on ASPPY Gqt gHEas shown

. . icat t . S . .

in @?@ergb%\@n Igﬁ?a}} t'&lﬁgglgﬁggh%\ge d@%m?l%tﬁ%é%cl& sdtg,qgélgﬂiﬁgﬁﬁﬂoles are
s asction s e Torg i o i
higheshglestea (RGvjerm e VR ko aB ALHHGHEL (e RGP g brein
art(?rﬂogrsre. %etl‘ﬁ% W?stérﬁ td?erc,ﬂﬁ%sse%ikg Ssb laé\;eld?ﬂ QML eSHisRosclerosis.

nal nmateri a
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EXAMPLES [0194] The follow ng exanples are offered to
illustrate, but not to limt the clained invention.

wQ@oooenestpt e 1 [ 0195] As shown in Figures 1A 1BCT/ARZNOS/044422
1C, mice with an absence of LDL receptors (LDLR-/-)

have thi ckened brain arterioles conpared to w]d-type
[019ﬁ]ce (W) warecentlyl xsporiest thateW-Bi/e ¢ Ve E?EP?’éf‘éJe?P@ %ﬁmemory
e Jhave tw c
ass%a'te&l \ﬂ;lg & desrédsed I%wgm% I?l%n% ﬁ/\{ﬁ ltl?‘| %?{}%F kl@lalcﬁf et al. (2004)

Neu?bB181025 6f PisegieS| 6001 2-2¢h0ve, dzlga,tFlgunte melstn)m 25 in the
figure bel ow even though they have m ni nal

[0194]her 0SCA &41R%InSin Hif\8k 0, Béainentaf TR /e micy @n aWestem diet for six
sifgnificantly thic ened. Al so as shown_in

weeko Wit (addgdite shadrinking weetatdR04inkh Slglaltﬁcantly improved the
h-chol est er Vst e n t trati
o SRR Do PP RSB B S
of tﬁék%n‘ﬁ%ﬁ;@ﬂtﬂedé&&mbleheﬁeledaoal so devel op extensive
at herosclerosis. -67 WO 2006/ 063132 PCT/ US2005/ 044422

(019811961 I Thevasults@a6Wh iy FIgRROZ 2 Ghd Mde rbddiving D-4F cempave to the
I npai red spatial menory ~ associated with a decreased

congyhpeptide a@ernmlaﬂgablwmﬂér tnithqre shoyst & Figyrefefroy Myjder et al.

(su 23 w@eﬁef gﬁﬁi{o}éln?glﬁg ST n om%a?@?%lgtygﬁ%cgﬁﬁbﬁgu e %g;estmg that

oral D e Bedtke Othe bbhdRnmality #iite€LDILRa/- Yisd. €Tl dlitein thefigarexdrom
5 weeks with D 4F aJded to the drinkjng water afl 300
Mugiemz)alsarg heWe aﬁtpaycqnﬁ%gﬁ@lﬁ@aaftl% %rﬂ%@rm?gure 2, heren, are
S S ol - t I
sho AP A LSRRIl ARRRER Fte Sclowthe dua
with BC4R U&hpde@to%)rardbldd Mo4F afeGhfBir When presuladsisSReownntage
Figure 2 for the mce receiving D-4F conpared to the
Altg®alieo] peptide are remarkably sinilar to those shown
in Figure 2 from Miul der et al. 10

[0199] R- /- Fiigher @rsidenceonishe weproyenygnt i ﬁf@&nﬁ%% s (VPR Re4E jreatment
conelﬁaggcf%l_bg? 0 tﬁ?tg el.)t?(%eﬁ gcr%aiﬁlad ﬁﬁ? Ig%eﬁl %I{)I ?gﬂl?? gr%fﬁatlhb tYtal 1H Figure

4. et al. are shown as "percentage alter nation". The data
in Figure 2, herein, are shown for "Nunber of

0260PNt aNERUFANEBERR 1pBRed thASinfdeavR of D-4T Guisrevell vesbeactivity of
s tﬁgp dat a vvlle’lr Lﬁy v4 npar ed t?&scran‘ol ed D-4F are

facid mitérins (héh q;rbséa&w@maraéw el defit oigerPePapoEihAL Binetic,
resllarqﬁﬂ FuEsher sﬁv%%%@%%nﬁ) btaﬂﬁgé HHBQ/V&'EEE§ 11186}% ﬁ!%ﬁl -treated

treat nen

encﬁﬂ[@hﬁpéel]l@ ept leﬂ@l. (zvosmblcezdn& A4B7( mousm) Ouamed (2003nCirculation
the data in Figure It was preV|ousI

10F @,36712@@1)[ Hmthqsg Jpgblﬂqhgﬁ st(g 1e h@pnplhs&f% ery wag/ used. This artery
ha %Eg td%éeé%’ro abo%(%beh arteries (Qu Z, Qu J,

an apol i poprotein A— I
m netic, stores nitric oxide eroxi de a
03031 ance. AROMERILREF o}t helaBBfﬂ;‘rang ﬁgﬁ B comed ol date
shown below in Figure 5 which show that administering DMPC orally to LDL receptor null
mice on a Western diet improved the vasoreactivity of their facial arteries significantly

better than administering soy lecithin.

[0202] Eight week old female LDL receptor null mice were maintained on a

Western diet and given drinking water alone (Control, n=6) or were maintained on a
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endothelial cells. Qu et al. (2003) G rcul ation; 107:

1520-1524; Qu et al. (2003) G rculation 107:
wQ@3®6é/0e8441). In these published studi es the nDORPEEUS2005/044422

facial artery was used. This artery has an interna

di amet er of about 250 M 25 [0201] Another e %ﬂgie o% -

Westdre dighphd given drinkihg tttes shpplementad Wé@ﬂe‘é‘gg?lo ﬁ%( PHET 43X cithin
ho w1 n, Fi ' Lairstel:]

-SR] ) D S RO S AT ey v
diss€btd ot HRAE BSsbrédhe ral 2EDR A€ the\préopnetticted €imm hetetia|rings was

arteries significantly better than ad |§.ter|n OV rel
detemiviet i FeSPPIBR O fhepdgiiion pl aretyicholng fan Snn&é’%ie W&Q%R%Bae t relaxant)
. null, mce were i i '
im e TG TRl L e A ML T O was
conflBhéH B 2R oB00168 VOARIE 64 Hitdd 3:d dPESthiSa xithbidetd dRPsodium

Western diet and given drinking water su%gl enent ed

nitroprusside (ag endothlivei-indepensigpt Nkt q)qilqlq»]donppp: ere gyas mopkiference

n=6). Aft.er six kg A ' . of 1:
e {5 R RN AT GHRTAELRA 8 RRPR B b
acetyRih8Nad)ia88 sedinfnhtroprasdssr fapheding fwhieh eaxiimblly vasgdilated). In
was determined in response to the addition. of . )
the alsenssl Qb raaditians BErov At ared dRERUERIN pPetshgling vasqrpfaxation
. concentratijo i I “ . Th e
i MR o 0l AR g Mol oy et
gro@siBlittthie didfot 34 h tatistAVE ghificander. Theroxwiade sigrifi¢ras gnprovement in

i b q di , . .
s e e SBSLT O SRR MSRI, 3R ety Q001 o
di f het ' i1 -
T e R e s
vas&e Bl 6h@log D5 0BIR AN I 6 a8 MATB o 0RE Chairdegrotp, aQEVRE teegroup
(which maximal |y vasodi lated). In 10 the absence of
reccﬁWeg@OhlmithimomJ Q.04 torvkesgrauprsgcrying BMHST tion i n

acetyl choline vasorelaxation in the Control (Sr oup. .
[0203ler e waWedaye predicuslygrudlishmdrtbatadminibigsing POAPE fo appd null mice

soy l.ecithi.n rou this_ gdi t h i.stical
candm inEaitR PR ARo et etk TP RS S Bk B4 | o2
seqUEBQi 6/AhRdvalBlestridc i oM emiAddry ipRis iau€ GolIiord pREDDIfrom pro-

at 1M acetyl choline; p<0.001 at 10 M acetyl choline). .
inflTmenatary tofnti-inlaayeatgrycwish beié pevreaton gt ek SHPB AL RIMRgSclerosis in

.50% 15 v rel t4:0n. GL ' . !
wisiraem L GeE R 130 57 AR OR oIRGB PO
rai§e§ﬁi&htﬂeﬁsit}aﬁiﬁb&ot@&ﬁth)wstetdl&e\@ﬂl@irppn’c)eegalﬁghizﬂgndﬂyﬂﬁ:oprotein

[0203] W have previously published that adm nist er',n% .
funpimc ang mapsElnigdpcagiatherosslenrsitinanolprreisidieE-nRLL prigs frculation

PO 174l<€ and HDL-chol esterol, resulting in
zo@e%efs?rsgjtv??’g%/ renoval / destruction of inflammtory

Li pid i DL f.ror i nf
i L M
inflaB8ERSS 1HNAD-2F bed DMPEY @il oril peptidsartinsie sradglospholipids
(Navab™M" Hama S, Hough G et al. Oal synthetic .
thapinopheslappAdsndBipcrholestpiod bothigRTAIS &P Tl gy strRFajured in a
| est [ .1 ' . hi nsj | Y
m SR B BT PP AR LR B o

imﬁlﬁ@inl%ﬁﬁi@ftﬁicﬁirél afnd fuslctionrbEeessdld smsllerthiapreve 6M3LL arteries, i.e.
108: 1735-1739). : : .
arterioles. These arteriz)les are ultimately responsible for the perfusion of tissues as diverse

as brain and kidney. Based on data shown herein and unpublished data, we believe this
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25 [0204] Thus, we have shown that two different
agents that sequester/renove/destroy inflanmatory
wo ee@e316D- 4F and DMPC) one an oral peptide anBCDOS2085/044422

oral phospholipids that increases apoA-I and HDL

chol esterol both inpraove arterial functi as. neasured
invenfion prasigsia geneid} JethoR&o fraptoxe thesigrpre FHURGis of atefiotes by
adnﬁﬁirs]t%hﬁgﬁ eQ{t £ fe LY ERL MO/ E&HBY Sl fnBattBl I9Es &R convert pro-

I pr ov né he“structure and function of vessels '
inflafmatoey highalensindipopoaeins GIDE) feemti-inflemuBoryor eerider ayi-

~ These arterioles are ultinat responsi.ble for t -
iflERpiRSY B loOFS SO o N OES GEnR P PN fRgyrinine
clasggf’%gelgﬁ%tﬂ?:g@li_i d@seéo%'td?niﬁgd GMpH /'B@chﬁdaeﬁa,t horteptides and

WO 2006/ 063132 PCT/ US2005/ 044422
nonipepetts with pmmleaibes veeightoé tess thant9Re daliensi thigrheye a splability in ethyl

structure and,function of ar i.0l i.nj ri
scefiguatit oo PelplroRt ot s o e BB et ppEE Ay 'ahihen
contacRIddgitRA Hh&‘ﬁﬁéﬂ%{iﬂ iPAPaquebhd @vimhoeyt, fbrghpateelss with a diameter of
I'i poproteins (HDL) to anti-inflammtory or render ﬁntl
approxfiinatetral .S myn ML form stackest bilgyars| vaitha bBaxer drpisiongydhe grder of
inel.ude peptid Ml - I ' bGm: and
s e AR ORI A PUELEER o BRI o o
oraBfYattetip RbIpREBEpids th which et 1 aedsnaR pbsidomsdre dlehtical and contain at
wei ght of l'ess than 900 daltons that have a solubility
leagt g catiopp. acetate of at |least 4 ng/nml, and which are

sol ubl e in aqueous buffer at pH 7.0 and when
contacted with a phospholipid in an aqueous

environnent, form particl EXample2a di ameter of
apBr 8% TRLCLY ploRadBLANR AR B hAF K BRI ANSNST W kéhifle and
ar Wall 1 Hitle

v > O O SOl Ut O U R .
Wi Thpepod Sittiak Mépestytih 4.1, Reyeptor Nullt Micedfelck Wdstern Diet
approximately 2 nm and oral synthetic phospholipids
in which the sn-1 and sn-2 positions are identical and
Suwmartrgi n at | east 3 carbons. Exanple 2 ApoA-I Mnetic
Peptide D-4F Reduces Brain Arteriolar Wall Thickeni n% )
[028 15 Thewell ducloses ofdraineriensles 10 + KO pd fagieteryap determined

o i T 0 B o7 BT e e g
aloW@sr WRh €-IF BestraimblediD-dF t St alomemb Bl w asdegqronedioy dise of the T-

C57BL/ 6 mice on chow or Western diet adminjstere
magq eqreingpusiteRnation fash; Os chawirel wespla §Jﬁﬂﬂ“§1<n‘?§é ﬁQL receptor

nulgﬁ%eﬁggseﬁ@eggeq c@ﬁp%:eﬁ étﬁ EN\}vfdtkgPJ AR PFAMELInERASdITHOMUE Western diet

ation task. aln arteriolar wall

(p<0k00g K riBigsin¢madeDbraie espialar wallithickmiessew asdis pariciue 4@ sgjincrease in

conpared to wild-type and furth i ncreased

smy@hrasEledi-agtin ganegt @@q)x/_as ql@FéearsHS [ag treatpegf \g?th?f— Bflb But not
rteniolar | S s r; in the T-
BB AL YRR S 0 o n e T
(p<the03) a8 edhs byiptoved tvith-4Ficomphred td Berbmbled d-4E ¢pa@Bf)edlhe changes

- D-4F. Adding the Western.diet significantly.inpair.e
in prataBRReHRI 1P ArtpRany Al shiclsss Wﬁl%d?%?@fn%ﬁla S pighia 65 and

| ; 4F conpared to scranbled D 4F
Mt%ﬁ@g%?%tﬁanges in perfornmance and in
[0{6{6?) ie (rjls ° laﬁéeeﬁ\ﬁleﬁt otfl?_!]ﬁi(-%%%ﬁto}“ﬁﬁl‘f iR ERIEREmTDic Pl AR TR4F reduces
brain arteriolar wall thickness independent of plasma lipids and arteriolar lJumen diameter and

improves spatial memory.
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arteriolar lumen dianmeter. [0206] Treatnent of
LDL-receptor null mce fed a Western Diet with D 4F
wWo e@doex32 brain arteriolar wall thickness i ndependsIms/044422
of plasma |ipids and arteriolar |unen dianeter and 30
I mproves spatial menory. -70 WO 2006/ 063132
Mateaalsusdovstiols4 22  Material s and Met hods Material s
[0207] D 4F and scranbled D-4F (a peptide with the
same D-amno acids as in D-4F but arranged in a
ich prevents the peptide fromachieving the

l'ical onf or ma ded.. ol ihdi e re .
mz@int hesi: éﬁ agd s ?Ié‘b gk?@?aﬁe%g??%’gh t vabﬁg a?% 4 in D-4F
but 5&9@%)1 ifh 5&1»&%@& Which bevents %pﬁa@ﬂde ﬁiartadmhmw@ the hiR0d )

CGrculation, 109:rl20-r125) her reagents
conformmteouteded (arid bading Fep TS AL OISy deags Navab er

al. @p@% 2 eoglg );Jﬁjcgépg%gﬁ%ﬁ@ n%l“é ex gérﬁ%arg?]{‘ 6 DfE!Q@-rlZS) All

othdr@&62ehte e fromEotRlel @mﬂamlywep(ma‘dr(biwdlaMO@OOS) Arterioscler
Laboratories (Bar Harbour, ME). The mce were
Thremb Voss Bsé 8% la’thow di et (Ral ston Purina) prior to

adm ni stration of a Western di et (Teldad/Harl an,
Madi son W, diet No. 88137; 42% fat, 0.15%
Chmm&nﬂhgbﬂor studies of brain arterioles the

[OZQ&JoS Vn\g/rﬁ(ie@l?aqgﬁytalh %Ig%;? Lﬁ%cepgo W g;?éﬂlgc%t \ﬁgle I%m { ackson
Lab\%ﬁa rilﬁ%at a ]géf??ﬁjrr Xir). g nli&d Wekifithinke oiﬂi\ﬂafcﬁoxﬁ 51161”@Ralston Purina)

ed ‘'sal i ne (PBS) containing dﬁ%
pnc(rl@adh!imﬂlsﬁatloh bﬁa@wesmm 430 (TaklasiHardanp Magison il %%88137 42%

S b
fat, gf %“‘9 gléqqﬁszegral( %&é s?%g%szg es‘é:algglglglg% ﬁlgﬁﬁ%gj&%yé arftsthetized with
1ntr&89§:u129 kétandifd ﬂ%%g/kgf andl acefird@fddihe EX P nigglig)aind, thel&ﬁzrt was

Brai ns were qui ckly renoved and stored for 24
perfused vuamheﬂ,MtF%éAtrmle wu;h aAank peosphata hgﬁ@ﬁeﬁléahl%edl’iﬂéb/&ontmng

sucr S

R i g e
des&ﬁ@édrb%/m we BbaddReha0t BGT. (2000) NeueosTizkre, M1#eE05-1017; Fernagut

aboratorles Ltd, El khart IN) and frozen in en 3{3 Ah
ot BORDE A Fureh SISS BB b ert A8kl Tometed Feprored £t 24 hrs

tat,

n AU g BRI TO PAMaR G i Bt i
sanffBé tRIbottdth Gitthe Beldtion. t'hhd‘[eghiﬂlabfyolf ifre-breios iwere ¢agEddad in OCT

for snooth rruscleaactln(Serote Ral ei.gh, NC). T
(Titsob (TohaVHCof ABoreiors Lih S HAS) ahbEgAgHT SPSAREF Ff 40°C end

ol SORE kB Sy SRS 298 20 B8 DRI

secBibidd B8nall {yttf) RRQAERS thy uadd yasSeBitakatesdndistatiddowndth hematoxyhn-
nmet hods [ 0209] Mor phonetry was perforned to determn

eosimEE&ER andrr lsmoblckngsis ofagtin fFeroteqRadeizhi NG)- t Ra let}@a@ of each
bragglb\?vtgse Qrgte)gdd?ag B ﬁ1enn ((j:{ltcc%lrc?r{allly into %S;fm%l%gﬁ sé)crc}%gs attPdtRfefwith
H&E. The UCLA Animal Research Committee approved all studies.

Morphometry and associated statistical methods

[0209] Morphometry was performed to determine vascular wall thickness for all

arterioles that were distended and perpendicularly cross-sectioned. Using a 40 x
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-71 WD 2006/ 063132 PCT/ US2005/ 044422 mi croscope

obj ective, the sectioned vessels were photographed
wWai2006®63POT | mage software and three measur enBOL/ESTNG/044422

the internal and external dianmeters were taken for

each and averaged. The range of vessels sizes were
michetopeahjetOvaite £6Gomdayseselnuerephptneraphed Bsng pa ! jppge software

l.unen ratios mde r ' '
and iﬂi{F%P’ﬁaﬁu“‘d}l%ﬁ 5 %Frlﬂlélgﬁlo e@(&%}}% (Sﬁagﬁer%@irs %&%51'4_: %%eﬂn\;fc;rrséach and
averhzd OTHD rangk GIHREsdI sifesnidit betweot 10 @ndid 6@ pinemdfthe nerepartson of
dianmeter group was examined in the cortical area and
walk tndu e [igh o8 e ST B & IO N BRI QA Afies of 10-20
v o gl G LSRR | AR 101k rom ch e
srodfWweka@asnddintthecdrtit  ranal anditanddeprwhite reztteh regiswsefronmugech brain,
assessed in sectiqns . i munostaj ned fo

) ﬁ;gsn%ot .muscl e active
andghe waHl fhicknapq andesall OJHEIE £21408 ASopRI Py TBETBIY A EYREE
medt? tﬁia&@%s t8 !tﬁﬂﬁtéﬂlzél R rActe B OEIB SesBibHwas Hs Sk @RIGARECtions

equi pped wwth a 40 x lens by one investigator and '
imnieReaired fisniowth obsee veacsinblAlhueasutemantewereemetformed on a single

Inter-observer varjation was determn ned Pav%n t he
focal plae vsiRgesQlympBY EHn?eg%%P%PP%%qt%%Pﬁg]“ﬁgl 46 P PEE% or
invé/é@%%xtoE&fa]'rg ?eﬁsbgat% IR s HiiaaRT ©rtreaifent 2l GBservieh @ariation

wa 0 nratio. T

e coefficient of wvariation was
wad detsrthiied Hyehabihg th&shréd Invelsitgatonemeasvoniba sewe g9 iarigrioles for wall

InStat and Prism 15 software (& ad an e . €
thickness ang lunagn dipopte. QPCF %ﬁlﬂ’ﬁ%ﬁ i%bea‘ﬁ @E%El?\mgp f %éor' eﬁ:ee&%fﬁc%t of
varRAbRAD foliRaN Be 4 +didhf Aledia GERUBMPIRY BRI AS Be andiBlisg
unpai red student t-test or one-way ANOVA. Miltiple
softvanpéiraplyrad, $4n PlegodTAf BreAt). $laispeal wieniicsaes @frﬁgfarence between
usi ng. Tukey- Kr aner tiple. ¢ ' t.€ ;
oSBT 00t o o S el SR o fhe-way ANOVA
MukifObdhsaRbas Bahadirralt ssdupdivege partbrard asingtlattey-Kramer multiple
statistical methods 20 [02101 T-nmze contj nuouys . .
coraparispuretestod prabrbitity-levetf S&sp<R @) Hak considesedgnificant.
between 9 AM and 4 P.M and was perforned by one
investigator unaware of the treatnment groups. The
m cBelvsieral sfuidiesrand assodiafed statistiea] methads wo hour s
prior to behavioral studies to all fam liarizati or
0249} h ¢ heTenazesoRaBOUs ALFARIG @SS O CAR 5Bk {Solace daily
Tl | h€mvesidafiRhhwale dréh
betpge %%‘eﬁ%gﬁ??@d&gﬁ‘g&%@#ﬁﬁBgﬁ%"??&%}ﬁf’égi pa%t 1998)
tredd@bAVirotssal Tharmica wiees édiveted t6Fhe ©ingGodmawd haass preed o

be@gtéé%‘uﬁgg g]flwg %é%h%z%grg\?lgﬁl { .e%!%gg-dlgl a%gquﬁ,ﬁcg%lé i})iil;he room. The
T—r\{/l\aﬂségaégarzﬁls% %n}’&hug H%‘ldﬂe% iS10eANG Reh8 Bhe dbschibed By EiefTRize al. (Gerlai

ui ppe ree renovable guillotine doors _
(1998 pBelawitutalBramiasatret, 3y Oirelfl pind waomedecefitangparenttperylic walls

withagtie P PP e e SArouns Rheeds om.

wi%tﬁ%l’:h{‘m&gu%%nﬁ epR RhROwAY QUppee withide rg@bedbldyuilotine
ack curtain and the novenent of the mice in the

doom theat wausld b operated byrmanuplremnie e@vronghe fegiing moywas ﬂluminéted
by gte%-x}el ég%ggylaﬂ&i%él%f %anr[r)?gvslge& z!g Sonbfant g&l{%uﬁg 06{:063#:8F-maze

was separated from the investigator by a black curtain and the movement of the mice in the

maze was observed on a TV monitor and videotaped. After each individual mouse the T-
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maze was carefully cleaned with Wndex spray and dried
W th paper towels. The T-maze continuous alternation
WO a®k/0633LCAT) limts the handling of mice and PET/IB1085/044422
their exploratory behavior to be carried out
undi sturbed. T he procedure used in this study
mazk dentoheibllst dedred tvieWarden sHras A GAFipA WIBPAReT tOWFJa )Lbg fgmaze

consi sfed of o .
cong S B RO LA Hand e oF pilOME Rl
explofoR] BeBRVIBE tode dadticd oud uﬁdm@lﬂiddeThé pfmsaedunehxsed:m thisi saldy is

was cal culated (0% no alternation, 10Q%.alt
idengigelhto thatidascribed by Cerldorhab i bad CorﬁlétefiPFr@n? %féﬂé‘gﬂé‘? ee

conpl e
550 SRR B0 A e B o
durih@ %&Iﬁﬁft@@lclhﬂce&n“ﬁlsdjm chk:alaltﬂd(@%—ﬁg sitemat{@D100%taltgmatips at each

Inc., San st or n
trialgpRferrenden CW@P@ FgA ﬁ]é?ﬁf F&?&f@g' 5‘1‘%6 SRRl e L ndrials was
rec ?éoétsarl(fq%taiafz% eThERIGAT lt\lgtl)lg v&% B@ﬁuﬂﬁb@ﬂ? bt @rell @2 hlideo tracking
oprotein and liprd | evels were determ ned as
systges@D hethupesy o sIap Dlegda\(hqg) angd sgired p@Oaputer. Statistics were
Crcul ati

109: r.120- (2005)
perfaFmed P%}g%g@t IPWrWar‘?véégg E?Ye la‘f“éy 1\?(J";I) 15 Results
Brain arteriolar wall thickness is increased in LDL

receptor_nul] mce and is further increased with
addOthex Procedures st ern di et [0212] As shown in Figure

[ozﬁfn ac g@'ﬁllg(i)prﬂ tr}egli% kpécrl &ev areergd t%%ﬁ?d ‘Q?&esgﬁﬁe% C}Sr'éviously
(Na%@' eza&lt ©008) ¥beiiafisn, dogi1ImF125] Navedt al. (zmsamtreewo@uar Thromb
thi ckness was further increased in the LDL
Vaace&telp,t?dr 1A mice. Brain arteriolar wall thickness is
reduced by treatnent with D-4F but not with scranbled
D-4F [0213] Figures 7A-7C denonstrate that addi ng 300
Resyltsi of D-4F to the drinking water of LDL receptor
null mice on a Western diet for 6 weeks resulted in
reduced brain 25 arterlolar mall kness conE red .
t 1 thigkness is in C qull miice and is
theflﬂ‘rﬂ!l a%@fthaﬁﬁ Hf 0f7t9e‘w Q‘%tdl@tt es that there
ers of the brain
[02%?} eri °| ?@ sREIYBE giife Gon! LG RV Bhrteridlar (all SGElarty wek greater in
|nvest| gators have argued that the npst
LDiﬁ’eceqiubrmuﬂaasa compmed ¢ wilditppd wice apdjaftet s Werigas dief for six weeks

s Hp RSt T paeeen oy TEdre soPRBAREnRe. o

Iurren di aneter for that arterl ol e (Ml vany (1999)
Car |ovascl r ' ED 4 CBut not with

wasajagmlédgaml y less in mce receivi ng D4F
conparead to scranbled D-4F. There was no significant

odif fer eng@%urés 149 CRlcamneeitt ket addisg 860 pg/mimaf Decmaﬂo the drinking
ro

chol est e LDL-chol esterol, HDL-chol esterq
water of LDL receptor null mice on a Western diet for 6 weeks resulted in reduced brain

arteriolar wall thickness compared to adding the same concentration of scrambled D-4F to
the drinking water. Figure 7D demonstrates that there was no difference in the lumen
diameters of the brain arterioles between mice receiving D-4F or scrambled D-4F. Some

investigators have argued that the most reliable measurement of arteriole wall thickness is
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triglycerides when the mce were adm ni stered D 4F

conpared to scranbled D-4F. The total chol esterol
w@omeesdiBat i ons were 1,076 75 (Mean SEM f or POT/TS2005/044422

receiving D-4F conpared to 970 61 ng/dL for mce

recei ving scranbled D-4F. LDL and HDL chol ester ol
obtainntlendivatingths wad thichaess foeagh drtgole by sy imen diameter for that

p i vel 0 ecei ving d~0
gl v 1990 ol e AR ARy Tof PR ERCZS
denfdRS@htY ki 1RClaBoBE §d11 kb Afmen didgét¥ERhd d gsifioently 1380n nﬁBe receiving

conpared to 288 25 /dL for mce receiving D 4F or

D- @moatgtateeldo Bezpmbledid b tTheeg yas mr gepifigantdifferage indng
conﬁe}gﬁaluggl @%{a‘%sm#z)é 51e?cgr%% %?ﬂ?l@%sﬁgﬁg)m%'llllﬁfgg@}& or

trigBNeAGHE vmesltthahnmafe atihéniMesd@-AF dbmipated t& BLrambteeImGF The
nu mce resulted in a significant i se .in the

totagbelpicrst cwe@tmcm storeol 1T (Mean g1 My EoF paicg feceiipg D-4F
n%a? A dLOforh'g%e {eg&‘éﬁ"g%raﬁiﬂléd Bige 1f150 add HDL

tern representative brain
choddstegdll d@he@t&tlanmwelrefmn aSTooatdBons mhgdb,empeaumiw for fieem

mce that were reated w D-4F or scrambl e 4F..
recpi e L OMPeE (8RR RIT s Lt FPERy e 06 mice
rec%&ﬁl%t Hﬁﬁ% @&tht}e eﬂﬁéshv@é%go slz@moﬁﬂpa@attbmequeega for

arteriolar snoot h nmuscle a-actin content

miczasgavieg Di-4F or seambbdﬂieéFmsmCBminnbl ed D-4F. Feeding

LDL receptor null mce a Western diet results in

i npaired spatial nenory, which is significantly

i npBeMacirbyidlieatlithickeninh iinifrbdte bman iroreasetih atooth muscle

D-4F. 25 [0215] Figures 9A - 9D denonstrate that when
t heotaotineopéantor nul | nice described in Figure 3A

o 5 Rt A G By
null Bn? S arr@sih g%@%ﬂ{ ﬁphreﬁﬁet {RAE atibid? P sRbotR hisclddédtactin in the

e mce described in Figures 7
waR§6f BB brailkrtedigad bfi KRbr¢ogpiomunibweck feder Wostemndet. Bgure 8B shows
nmeasured with the T-CAT. Although the ce rece|V|né;
repseseaitYReram. atertes seRAdiers Ao E FRUSHIE e ZhactRd g Sice that were

t.hat 0
nebog TS KT Ser b A B2 2 S i s o ey s
tredheR 6N snicd wRPEGUF \ggh;f)camﬂvjr feddd:efdft&amramndlad wabtsmooth muscle
reach statistical n|f cagce gmgﬁéq | ess, the data
d-apiin FpRYersempeared tg@“%‘? $WHR AR npr ovenent
wth D-4F treatnent. Di scu33| on 5 [0216] The data
presented | thls exa e toether vvlth t hat .

nPl imp i
a{]f e#ct?'! aﬁ'_x', “J%I 5@.;5% it?éan& Sufiebld B tlh eﬂt%m PE4F Hlit Aot

si gRedangsied IDLdFNCcr eased arteri ol e wall th| ckness in
brain arterioles with lunens of 15 - 40 min dianeter
[0Z15] gur e  Eigure?® A er9Iddéryonsintetbaiehenrihe LDL receptor null mice

described in Figure 3A were placed on a Western diet they had impaired spatial memory as

measured with the T-CAT. Figures 9E — 9G demonstrate that treatment with oral D-4F (but
not scrambled D-4F) of the mice described in Figures 7 and 8B — 8E significantly improved
performance as measured with the T-CAT. Although the mice receiving scrambled D-4F

required more time than the mice that received D-4F to complete the 15 trials (579 +23
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Western diet there was a significant increase in the
wal | thickness of brain arterioles in these 10 LDL
wo e@eptx182 nul | mice conpared to wild-type m cePCHRUSL0O®044422
6A - 6C). [0217] Heistad and col | eagues (Hei stad et
al . (1995) Hypertension, 26: 509-513) enphasized the
sec@hcfsfv@r 28237 acdndd, mespactivielyg shis differdree deth@readhestaiistical
pertensi ve vessel s. ghese

Siglatyagfém Aonsihalesss the Gazdp LTS e g@[@w@?@&@%@é@ {provement

- dfgppscl erosi s and hypertension are
Wltg?alrﬂ;gté&e?%zed by thickening of the vessel wall and 15

vascul ar "renodeling ." Renodeling tends to preserve

Dis‘é 4 jze of the Iuman in atherosclerotic vessels and
—ﬂ-esuqi}s in a smaller lumen in hypertensive vessels.

[ozfg] shownThdldatkbidéted B this RRRGRIGgdthatwitiligat piecioastypgblished”
brain arterifoles in LDL receptor null mce _induced

sbggesﬁhamm Lavalsdiffect a(llft@anqhm ofghsarigsiak §5e Wapicp<On a chow diet the

d t f
ol SERRR W EL BRI R EATENGr sl B
artéﬂb@é’é’ vwith ful@ng Of I 51010 (th anBihekter Wiphd 2. Aftéﬁmﬁg sb(yweeks ona
| onger &erl od of exposure. However, it is clear

Weslerhiint teggar asgusigtifispntynasease jilbr svallaickagss of Brain Hiapoles in these
LD arte<|: %toqrfnu rn%lcg 81{0%)51%5% H1ddy edrﬁlcgl(g}ﬁﬂfe%c AD¥§moot h

Perle cont ent ? Was antly

rease fee n t he e

[02%2;: [02 W{afitanﬂgg a@ﬁlﬁs{ﬁe %aiﬁv#mzﬁﬁgtfgyfg&eenr 509'513)
emplas{Z3a¢hd dffeRNYSOMISRETAATS Q@ﬁthe@@cléﬂotlﬁuh@h?pet&aaué aéssels

snmoot h nuscle cell growth (Gorog, (1997)
Thesehwothoscnadaobe Qbsemaglonlth@t)“ hpnges freasgilaiosimetie diodh t ed

t hat m.ce ' i
atnfgpy ey TP R R A Rk ERS oM RGOy
vas¢aRe &bl@bd&liﬂ@e r Heﬁpiauhmg tehdd ressedhs srebhthelsabein

content in their brain arterioles (Baunbach et al
atherpggiorpticvesselragd repplts 53 srggl];gr lumen ﬁn@yppléeﬂﬂ\fen‘@s%eés As shown in
B e e e g o o A s b Pl e
mdméd‘llQ_;Uﬂhe Wiesngrh et ;Qfedsfnnslk weebls) lcarvb¢ mdepiandatt atchahges in lumen

2004)“5? 75 WO 2006%%6ﬁ132 PCT/ US2005/ 044422 fih
diaggefesy Wi figrot Teestrq Dipof Paassure myihgeR MipeARd Atdq Botdray if the
lurﬁe?ledlbrﬂ% a5 &ulll Be th@t'eﬂ bgratlgﬁg& bafioBempBsurBUBe R yer, it is clear that

a-actin (Figures 8 reducing | i poprotein
withirpa perfoddrfamdyr ©ix Ndaeks thetvfalxlwb lunotraragiord byslimsrieriolepasdiptermined

[0219] Mul| der. et al. (Ml der, et. al
by R@GP@H%%CL?Q%F I -agiin Coptent v i gpis® f139§ﬂcgeaf3rwtth fedBieddre
Wésﬂﬁ%d%epéﬁéﬁ‘é%m yor null mce on a chow diet conpared to

mce’on a chow diet have inpaired spati al

ORILY T Pt AR R AL 420k L EpeHBRATBL ks can
stifaliTatORisSul gt snddoth fri@ﬂ@)celﬂxlgfdmh Rengt(19%7) AB&5sc1@BES; 129: 1-7). It

Qtzl et al. (1997) Brain Res., 752: 189- 596 Zhou ?I. .
haslso beengaporisdahat miss Withingreasd oxiggve YisshBerayss s daficiency in

oGO P 05 05303 TS gl oo s

coﬁtg&QQ)chdﬂatsfdfnear&%IewBa@ﬁHachwadl 25 e ctRes 201 pemarfy It is
abnormality in brain cells induced hy a failure t
terppting ta speausH et BeHmenhwith pipé R@F,t\@nch 1s known to decrease LDL lipid

hydroperoxides in mice without changing plasma lipid levels (Navab et al. (2004)
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the brain cells. The data reported here in Figure 9
together with that in Figures 6-8, suggest an
w@bkdoens:B: ve hypot hesis. The pri mar y abnor mal | PET/BY00E@44422
due in part or entirely to the "Sick Vessel Syndrone"
descri bed by Hei st ad et al. (1995) Hypertension, 26:
Cirtatisn, 309 atd-118 51 omight hevrearnelidraied thegnergpseva prain arteriolar smooth

| i poprotein consti stobalncells
musalf asiip o Rues B8 1 SRSk ugPuoBH b miiobBeRlas? Withou
cha%l%fn qasyﬂatl iddhe worsening of the hyperlipidem a
g res A- 9D). If the primary defect were due to

[02?%1 f“’k °1(/1u'1de&’8?§1° MR 10(%?t(bb(?kﬁwe%ir&kﬁbﬂogﬁbﬁﬁzswse b6-3i19-219)

s because o Bsence of 'LDL receptors, one
flrsv\wpbﬂedlamebepremp&n‘ nuﬂpmw emarchowidietfcomptuied o wiildiype mice on a

ch o:wnélr@glg%ggmﬁlgggc{?pglu%lﬁggéggyg Irﬂﬁe%pez\églillcpsrggl 3 ‘fude%%hat Y&e anormahty
wa@ﬁﬂwﬁl%?{ﬁetﬁﬁt%]i)&?éﬁ' iALBGE RAtl M@e/wlgéﬂs dz bli t<1©l9y) NQﬁ[o@?@@n 8: 2505-

I ncreas erlipidem a. Further sug port for
25 W §5tal amZb(aQ%) Broin Eehve T5@nt89-69faZhab noelnel%0 }Bmzn&e@dm 151-

o P P REBEE L G L3R5, ort s

Neﬁ%&&é;‘zc@'ﬁslmllgl%mi&r \QD&ZS@IDQO) Wk hg0A$32-854) adil etas due to a
(Figures 6 and 8A) and gdpr oved by oral D-4F (but not
primeryzabinbeoality szt,vra(rqu@a incicd by, @ fgRre togrpvidglipgpigtaip ponssituents to
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illustrative purposes only and that various

nodi fi cations or changes in light thereof will be
waoggesiierl to persons skilled in the art and aPeT/US2008044422

included within the spirit and purview of 15 this

application and scope of the appended clains. All
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function. 7. The nethod of claim1l, wherein said

[022EMRl i K jSuliepRsbdthaghe setnplesariaenbnglimenatesedbed herein are for

al veol ar function. 8. The method of claim]1, ﬁgﬁr i n fwill b
illusgitire parneses euly andthahverinys MosEicHigRhefbdanass tntgefﬁf’ will be
sug ste{d t%ﬁ)e;s%gls %ﬁ @&éﬁﬁggﬁ &ﬁre {3 be . %@ud@%tvﬂ%n ofe s‘#n‘?t’ eﬁﬁ‘d]purwew of
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thisl e?phehtioa and saopﬂ%ftthejammg@df@mrml all puhlicatﬁbnsTpmemtamd@atent
claiml1, wherein the active @)Zeez%t%s% are .for rrut ?t eagl
appFigationa gife hereREAT BereRy Ingorngies RETLTR i FHECH B
purgg%g.l sting of oral admnistration, nasal -78 WD
/ 063132 PCT/ US2005/ 044422 adm nistration, rectal
adm ni stration, intraperitoneal injection, and
i ntravascul ar injection, subcutaneous injection,

transcut aneous adm ni strati on, and intranmuscul ar
i njection.
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11. The nmethod of claim1l, wherein said adm nistration

is by a route selected fromthe group consisting of
woe@e/0ednt ni stration, nasal adm nistration, reRCBUSEH05/044422

adm ni stration, intraperitoneal injection, and

i ntravascul ar injection, subcutaneous injection,

t ranscut aneous adm ni stration, and intranuscul ar

injection. 12. The net hod (JABMEi m 1, wherein said

active agent(s) are selected from the group

consi sting of D4F, LAF, reverse D4F, reverse |A-F, and
Whoktsclaipred ishe et hod of claim 1, wherein said active

agent(s) are provided in 10 conbination with a

phar macept | C%'Iﬂetﬁ&&@ﬂh@)@&ﬁnﬁ%&é&l@ﬂ}uct&é and /e fiiREbRbaid

of claimll, ereln sald active agent(s) are provided
method aompirigihg:dosage fornul ati on. 15. An active agent as

described in Tables 1-14 and/or,.a snpll aorganic .
mol ecul e as cRASRIHEEER AT geel thirepf, 8¢ or more of the active

ageRIsARHRY P T led 192TABI 2 SfnaBlob@hicaheBclla vk B8scribbd herein in a
I npal red structure or function. 16. The use of an

dosagd suificienfdntimpevdasieriplosiustnrerapection. 14 and/ or a
small organic nol ecul e as described herein for the
ranuf act re o hamgﬁl%lfi%?gﬁiﬂ{l.lf Qfﬁeﬁaﬁlesaicp éf%)%'nsaﬂ%fiole ina
treatment” of arterrores havi hg Inpaired structure or
kidhéynction. 17. A kit for the treatnment of a condition
characterized by abnormal 20 arteriole structure or

function, said kit caonprjsing:.a container containhi.ng.

one or ndre ofh¢ ﬁ@t@éﬁs@r&g{ewﬁf%&aﬁ%@?ﬁ an?é%ﬁ@% ma
braki 14 and/or a small organic nolecule as described

erein; and instructional nmaterials teaching the use

of the active agent(s) in the treatnent of a

condi t i oA chalhe trettioded clymdbwhereir said memingdlés a human.

structure or function. 25 18. The kit of claim17,

et 11 5319 BEELLIBADSISE PRHIr ) Ay LR dgnc
as 2P0 9634320 iHpARESIAMA22 19. The kit of claim

17, wherein the active agent(s) are formul ated for

adm nistration by a route selected fromthe qro% .
consi st i ﬁg of The g}etlmrﬁfﬁiaémrlawh@xﬁ}n% gjammal 1s a htiman diagnosed

as ﬁad,ﬁﬂ | {@ak&%e r&ehigh adm nistration, intraperitoneal
tN] and 1 ‘

1on, ntravascul ar injection, subcutaneous
injection, transcutaneous adm nistration, and '
i nt r amus@ul ar Thajmetiddoof clém) whetedn siid nafmmdlas achgman diagnosed

wherejn said adm nistration is by a route sel ected
as having Wraﬂawﬁogsﬁa%??-ng of oral adninistration,

nasal adm nistration, rectal adm nistration,

i ntraper gt oneghe infHiieset ¢fQMaimal) §hetik sM@seiMra4l is 2 human not
I Nnj ect1 on, subcut aneous i nj ecti on, transcutaneous

diaguosedias having onat righdof athergpaleresibar i nj ection. 21. The
kit of claim17, wherein said active agent(s) are

sel ectedgl 1 oM NG ethod of claim 1, wherein said peptide and/or peptide mimetic

and/or lipid is in a unit dosage formulation.

10. The method of claim 1, wherein the active agent(s) are formulated for

administration by a route selected from the group consisting of oral administration, nasal
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10 group consisting of D4F, L4F, reverse DAF, reverse
L4AF, and DWPC. 22. The kit of claim 17, wherein said

waetocwesiagent (s) are provided in conbination RET/HS2005/044422
pharmaceutical |y acceptable excipient. 23. The kit of
claim17,, wherein said active ?gent,%s) ar.e grovi ded. ..
admihistrationy maalddsmggrﬁwpnwrgpc;rgﬂnea_ fyection, an intravascular injection,

subcutaneous injection, transcutaneous administration, and intramuscular injection.

11. The method of claim 1, wherein said administration is by a route
selected from the group consisting of oral administration, nasal administration, rectal
administration, intraperitoneal injection, and intravascular injection, subcutaneous injection,

transcutaneous administration, and intramuscular injection.

12. The method of claim 1, wherein said active agent(s) are selected from

the group consisting of DA4F, 1AF, reverse DAF, reverse LAF, and DMPC.

13. The method of claim 1, wherein said active agent(s) are provided in

combination with a pharmaceutically acceptable excipient.

14. The method of claim 1, wherein said active agent(s) are provided in a

unit dosage formulation.

15.  An active agent as described in Tables 1-14 and/or a small organic
molecule as described herein for use in the prophylaxis or treatment of arterioles having

impaired structure or function.

16.  The use of an active agent as described in Tables 1-14 and/or a small
organic molecule as described herein for the manufacture of a medicament for the

prophylaxis or treatment of arterioles having impaired structure or function.

17. A kit for the treatment of a condition characterized by abnormal
arteriole structure or function, said kit comprising:
a container containing one or more of the active agents described in
Tables 1-14 and/or a small organic molecule as described herein; and
instructional materials teaching the use of the active agent(s) in the

treatment of a condition characterized by abnormal arteriole structure or function.

18.  The kit of claim 17, wherein said peptide and/or peptide mimetic

and/or lipid is in a unit dosage formulation.
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19.  The kit of claim 17, wherein the active agent(s) are formulated for
administration by a route selected from the group consisting of oral administration, nasal
administration, rectal administration, intraperitoneal injection, and intravascular injection,

subcutaneous injection, transcutaneous administration, and intramuscular injection.

20.  The kit of claim 17, wherein said administration is by a route selected
from the group consisting of oral administration, nasal administration, rectal administration,
intraperitoneal injection, and intravascular inj ection, subcutaneous injection, transcutaneous

administration, and intramuscular injection.

21. The kit of claim 17, wherein said active agent(s) are selected from the

group consisting of DAF, LAF, reverse DAF, reverse LAF, and DMPC.

22, The kit of claim 17, wherein said active agent(s) are provided in

combination with a pharmaceutically acceptable excipient.

23.  The kit of claim 17, wherein said active agent(s) are provided in a

unit dosage formulation.
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