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WD 2006/ 063132 PCT/ US2005/ 044422 METHODS FOR | MPROVI NG
THE STRUCTURE AND FUNCTI ON OF ARTERI OLES
WO GREB&SIREFERENCE TO RELATED APPLI CATI ONS [ O0CUIT/UR2DGS/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
METHOD R FHE S FRGETURE] IONCTION
MADE UNDER FEDERALLY_ _SPONSORED RESEARCH AND
DEVELOPMVENT [0002] TAFARIERMM . ESpported, in part,
by Grant No: HL30568 fromthe National Heart Bl ood
Lung Institute of the National Institutes of Health.
The Gov@ﬁiQ&SwRF@FERmCEdTQrREb&TﬁﬂhMH&CAMQN%a may

have certain_rights in_this invention.

10001 AENT I FIRBOR]OTR S AR 87 BRORGnYSES QHE 3 B diled on
Deceglﬁaglv @?@H %hlgiF g 1ﬁ%cﬁ€%raﬂeﬂ 11191%'_{1{ b @ Encelifli§ emiuréYff& b Burposes.

€s nhov roving arte
structure and function and thereby m tigating

STRTRAIES 1 BB BTN e ERAS ATl Bt kAL LY
descri bedSPENEORERRESRSREISAND DEYEIOPMENT

circulation (as opposed to the venous circul ation)
0002 th a 'Hhaweﬂmas(mppmedphrﬂaus by ritdat: HIB0668 from/ihe dyational

HearhlgRg ASNE FHRFor] B SG R GEraTeP e D Lvemrahot te
Umte%QHtths 0@%&%@9 hgvehﬁﬁ%ﬁrﬂ@%ein ik idJenti&i.ar ct

denentia, Alzheiner's di'sease, and chronic kidney
di sease as well as in other conditions. It appears

that a variety rﬁﬁiqﬁhnggﬁb i ons can result

i n thickening ofqi eseagiterlo es accgepanled by a
[0003]0SS 0f‘h1§‘ﬁx"v9i?don"@§tﬁfn§@§€h‘e\ﬂeld/ef 0808 mdhi@n® oI Brticular, this

response to a fall bl ood pressure is vasodilation

invention gkedees noe@ws@thwb@f topueEsasEoleritrug@rning fineymandghereby
i.late arterioles 25

mitigefy % foh gl G0 pRifob e ARl e e T oset Lo

a fall in blood flowto the target organ. If the
target organ j i1, j war d bl ood
fl ow can resutgéa&gﬁwgﬁmﬁkhmon of the
rterioles.i 3
L e
opposedab lthe Veepuodifhuldivh} with @ivenderSaRdd peafugian @iﬁgaﬁh@ or llnr\avoj of <
and therefore the infarct is small and may only be

200 1My dBpspds amexignsivsdHpg R BRERDEes InslRE0kH 33%31%?@1 Widve
hype}t&&c@g GHAY ! satar%hn%;d M&eﬁé GhiRSn et d@ﬁl\éhttizé A%%%g?{sf e

I'cant d ‘organ damage
diseadd) enmmmcﬂqi@my mimeh& de avellprsen ethiet conditforsuEthappeats dragarvariety
damage i nc) ude bl ood
of pathological conditions can result 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.,
WwOb®ioN3) to inprove the structure and functirar/ah005/044422

small to large arteries has been knomn and assuned to

el ate {.0 t e Ll of t to | owner
10008101 ecr Ehet REARSTUtAAE SO il BiwarBRiy afive RARAN Aroaat e
brainl dﬂﬁ@hér&t%r@ﬂh& %tfmeas(sﬁﬁﬁ,an@nﬁ on%@é@&%cﬁs aSeniod Qhent”.
Circulation 10 109(21 Supp 1118-26). SUWARY OF
Howawe, wihetiere i fco0odptiathel spﬁtegemesmﬁwntts overitiscamey lepd to
u ect.ed finding that vessels smaller than even
signiffi eﬂim"

]ﬁ?g eries (| . arteriol es) t hi cken,
econe functi onal cause end an d
10007} so e HamEinG e dacas ?‘i’fﬂ’ée‘t?tl‘ét?ﬁﬁo i e oreB ey eerie de blood

pressuRVERb LA ATl R kLR A lttlﬂd'lé’ﬁﬁfso'fﬁe hfd€or certain agents
structure and function of arterioles and preserve the

(e.g..fstatios | tonmpfove ik stocgassadsiuntticasoftshmllide dirge mlel& ihdhbsen known

and (5T ERTHRL EIR SRS OBIY PhPGUIRREL TG PP B ] B Frace
mﬂaﬁﬂﬁt&ff chlungli-Albn Ifﬁttehétﬁtemg BrebYdh. C@éﬂoﬁbédee@ LY €2004) Circulation
amnlsterlngtoa mammal i n needt ereof one or nore

109(%f Suppd 1idtlidvéb)agent s described herein typically, in a
20 dosage sufficient to inprove arteriole structure or
function. In various enbodinents the arteriole is an
arteriole in kiSIﬂWABMGF'HﬂEiINVIﬁWBI@N in alveoli.
The mammal can be a human, g., a patient in need of
[000&luch t hEapesent mverioprelsiey tta&muueetnee@ﬂ Fingghatayessels smaller

o S8R A0 RS 68 LBLSABEe posec

orgart fnageaotiBduck 8 dvaveBNhe bagnastde &ilobayThy emuoy ptovsdes a
or inpaired | earning_and/or inpaired 25 kidne

methed, freipirspye Uparentue spalimsiomplasiples@pd @@S@W@rﬁ%ﬁ fugption ¢f end
(ﬂvmg%ﬁh?hﬁmg haV|H§3Ihe manmal is a human not

nose ng -or at ri sk for atherosclerosis

ik L T X —

arteripRL SHOLQSY and/dt fuiohO Uhe el 'Bﬁﬂéafﬂyttﬂﬁ)lﬂ@ hdrii@i tto a
pepti de and/ or gﬁtlde mmetic and/or lipid) is

mamt(nrsrl @ nead fhegrss age of BeTAATARG ative ﬁﬁervadaseube%hﬁé@autmwb ina
dosaélgls%fﬁ&é t Fﬂ%%@%&&éno% $trdc Bl ﬂ{n@% Ii us embod1ments the
mnis nyarouese rom oup

arteriol1s aﬁtattdit@al@fn Kaady dyor S, raatliopm alnesal The mammal canbe a
adm nistration, rectal admnistration, .intraperitoneal

humanpg. ge RipgHent ih Bead Al FRLEEBPEIFIc 5 jPERRIVEIRtIC tregtmpgy or a non-human.

'rhuszt%%%ﬁ?etﬁ%ﬂﬂgégt OppHOAHAS ar &H%&%anﬁpv&dlﬂ@eﬁﬁ%ﬂﬁ%ms the
transcutaneous a tration, I'ntranuscu

mamina] Bethuamn dizpnovelras dmasmg mﬂmmbrmasm or ttheairedtibradingfand/or impaired

Kidncha e fg g man e S GeA TSRO nscer o enbodlmEnt e
mamAAs RinfaRtdo? Hza Reh 8k hﬁ@rfg & 5 R b Uherb M AREEA Y ONB& ciated
I njection, and t ravascular 1njection, subcutaneous
pathdlogyeatliompt taden seartrenieivn sthattbmlmosls rat/ion mso&a@ﬂgpatholo gy. In
|ntr scul r ection. In rta n_ enbadi nent.s t
vanogl%tt% :g)ﬁgtﬁtt estjcté{e ABend I(’e%t %edpt % p]egttglp gagxettc an or lipid) is

in a BBkl B @bt Fn vaAbus éx@éﬁ%‘ixﬁ@nt% actifd Bfepfls E formuiated for
circularly pernuted D4F, ~circularly pernute
administratidndry arouéer selecied froow egroupinsisting of exal gdnpﬁersmatierd nasal

adrmmstratlon, rectall: administration, infraperitoneal injection, and intravascular injection,

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

are provided in conbination with a pharnaceutically
woaswarsadbl e excipient. 10 [0010] In certain edIoCK208M48422

this invention also provides an active agent as

descri bed herein for use in the prophylaxis or
subctitagedusemtctath, aaisentantas afiminivigtivnpal defthmescrige ingosioor In

v S P g S5 S o
consiBidl ABRNdhRlsthhiéh, s B¥haxdtStion, rtdtgaldmeikiraion, intraferitoneal

~ arterioles having inpaired structure or function. 15
injeqtionaid inlraesaijdeira FBCRIENEOUS dreqtivg, rressRiReRUSs @dministration,

and GG 1P R PR s ORI e B algersd from
the g@éuw@{nﬁisg@%éﬂbm@ﬂ esaisa DA g velie T 4B} discalalyemihajed DAF,

~ described herein and instructional materials teaching
circylprdy pesmutedflAth eireidar Y Rermgted e rse Inth, pacylpdyn perapttedreverse DAL,
Ltian..chara i by.. : i als L ,
R PR B A POARBTE n SEASEARLE comppgion it
phardgitéutealdgentptile@xcipleapt i de and/ or 20 peptide minetic
and/or lipid) is in a unit dosage fornulation. In

[0010R" | OUSTLARAM HBRIdBmEMS thidkbéMPnAGSPro FllePdractive agent as
fornmul ated for admnistration by a route selected from

desctihed greinfor wsoriis fhstpreghybacisorrdreatign Al aterlesdivingagaired
dm ni.str.ati rectal. admjnistrati [.ntr I I

sru TR Rl TR LisALP of b et B 2 BEEFERA ROER! or e
manlifAL@Ed b medit ANSE Yorane otoph AaKk B SEdREhiT, artefiblds having impaired

intranuscul ar injection. In certain enbodi ments the
strucigteioy &gtiet (s) are sel ected from 25 the group

consi sting of D4F, LAF, reverse D4F, reverse LA4F,
[001d] r cul aAlsp pevided zd kivg For theireasmbatrdl y cppdition ebapgprized by

circul ar ermuted reverge .l AE, .cilC L e .
b e ol T R Pt B b R Eb T ot
cont@gidg\Be AARBhLESH(sFH&cAbOVhEEE ah ik IRIdMal maferidlsttBaching the use

pharmaceutical |y acceptabl e excipient. DEFINITIONS 30

of the@otiw] ageniés)tie thedreaiaesitof 8 gonditignharackaized §y abnormal arteriole

"bi ol ogi cal | re" when.refersying. S
stmcyde S BRERRY Y UP Ui Ts CHEPabRLR o Bt Qe el el oty
peptRRSEiMetialah ¥ of ig6) fshif und dWage 08 6i4Dh3In various embodiments the
_PCT/ US2005/ 044422 ~conponents that normally accongan%/
activeragari(s) stadgrmwlated forpdoppistralion by a \ptaseiestgddeqm iy grou
condlh s BSLES ATEL Yo OLDERA GRS PRI Brionc
injedtioandeeid nivyv akdidard agoes esbcujsptasl ihjpctidanikkhsvgtanbeuwn ddministration,

o Bt e ) Synnes e ppypept e are L
the %EP@)@?H&@%?% of B4p! 10ad reveftk ll!leﬂF, llsear%fslﬁ -Lng, ¢ 81 drPhuted DAF,

the term"“isol ate ndi cat es t'hat the
circyiadly perptutedd 4% cirotlad pperchutddrenatal4r, cs00e8y pFheuitéravsrse DAF,

and PRI RO Bt e 855 e pBi b bud paSiigeebin Sombintiop with 2
phatﬂ%bgmﬁfcﬁﬁﬂf%&ablyéﬁcib%ﬂ_s apply to amino acid polyners
|

ich  one or noréeé 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

jsolated 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[2061083137he term "an anphi pat hi ¢ hel i cal peptACHS2005/044422

refers to a peptide conprising at | east one

Com&nrfz) t hl ¢ hl&ﬁrcﬁp P J:t gg ol?llng étgff‘slr rlaegigrle 8%&?&‘?%1‘65136& to nucleic

acidb BN@HE p&ype@ﬁ&es@tﬁrﬁ%{m%ﬁn gy tQ "nu&‘l@i’c%c{d@ 09 po ?pepﬂ}déth&t are no
etc.) I pat hi c heli ces. erm" class

longay ﬂﬁlﬁqﬁrﬁ i@aﬁlm &ﬁqﬁ@msdypméﬂjeﬂgnlﬂng ‘énemrmmeﬁune sthhanicaitesynthesized

r «a-hel i rodu a se n of
poisfloet Bl Roi e Rero hel i it e 3SR R WEecipglepa sorum.
etc. ) €6 bmemeedlﬂleﬁr@ @b tdrhe' i Pelal-iRABRS Mht tlhap @?@ﬁﬁieaﬂﬂot found
t he negatively charged resi dues residing at
inny@it er of the polar face (see, e.g., " Segrest et al.
1990) Proteins: Structure, Functi on, and Cenetics 8:
[001 D3- 1175Fhe ROmg Oio)ajﬁ]eptiﬂp‘brpqufje"(ﬁndi "prajein( arpoisdq integchangeably

ari ety of nanes. erin,
herel Yo Yoot Fin P ni BT i o 65 Sl it e
polyfleusin6FHieh ordUrend:B amyey é&@fe@fdﬁe@@‘éﬁ'aﬂﬁf&%ﬂ%hmﬁ%ﬁpéﬂaﬁfgue of a
and Adaptation (Harnony JAK Ed.), R G Landes,
corrgspendjeg batrallyrequrring amens #id; 81 weld st ol isdieralls ogcurring amino acid
ol Hl%ger odi neric glycoprotein and a conponent of the
POYSEEY et ed proteins of cultured rat Sertoli cells

|ssrn r et ,al 98 Bi .ol Qd; . 25 27:2332
00143, % 1 a6 efbg %%@é@?@cshe C%‘.Pﬁa 6ﬁfﬁrsrr°ﬁrpéerr$%mr?lpﬂsmg at
leastRIn@tafpRigalid hdRA8MBRAthid KEHEAGRI )1 et ﬁlaa\ﬁ%ﬁ’pdt ko
|nsu é{g [ nkegt Sg% é\sublunl t zfn(; Wi Bicthefical
peptv(des gfatrrm invepgiph garicoraprise G Snolote (€18 ‘z) 4 E§i etheinmphipaic helices.
3297-3303). It has been associated with cellular
[G()lSh j ury, Thé iepnd clasaAsqoptipatiip pli:d'Sieferatad: prbtebmytriveure that forms

olved in clearance of cellular debris caused b¥
an o 1P< 4 uarng a5FErg8aitan. of @ nesir ensl Romppsardaces vaiolha PpEtipely gharged

res1d:ﬁ§sé u l"}é FP% CPI%EEpt : grf'erﬂﬂc dr:h%rrg 21{3%&%\{? s hgfé ﬁremdues
rcmdh;,g:lzrtd)l}[ﬂk{dﬁteﬁ: obﬁm@elai: fawri(bdenag8” Seaphit kalle(1090) Pondte Structure,

Bai |l ey et al Q1) Biochern., 40: 11828-11840). -4
F‘t’“% PRy 1&’%‘@ u%zoos/ 044422 [0017] The class G
anphi pathic helix is found in globular proteins, and
[0016hys, "t Hepolipaprotesn As@pe)) FiaowBAY arveriey of Remeg inghulings

clusti L AR bu?:(%fr)lgtg %gg?f ;46 fzt(%%%gsﬁggnzﬁ%fga nng}?ole in

Vertdiratediatelop et E8n0idn el AdipadtichdEariédy T AR BFagl R@W Landes,
nonpol ar face. Because of the narrow nonpol ar face
Georgpiow ] §as Tasissimbtcsrad asy stesedineria glycaprofein and a component
of th@%@&ﬁfgﬂo%t&u&ﬁgﬁﬁtgﬁ§?& %ﬁblégzgll?fmssgr;%?g A 3{ 1??@ EIZJ ggprod,
27:23d0Er Tlat tumns(aﬂ&:ﬂ.&:drﬁt otedimde-cluiin pedcurser prlotaie tHao nndetgoes
Sever al exchangeabl e

ma%‘%’gf;f F 55 1seaiing S S A DR oGO e Bpubunit Collard

and ?lh {ig gzéc‘fn?r |t gg { @7%@?? hft @1?%15‘&68 agi%h dfed \ﬁtlmcélﬁﬁal 18]111 ¥,

lipid peag@ss e;mpaasrs&rmd@nmdy B¢ fnvbliﬁetltimcieéramsdﬂdeﬂ@l@ydaﬁﬂ caused by
har ged resrdues on 10 the pol ar face.

ativyel
cell e gedeat 188?.‘91? Bt beed shawen b BB tag waFshy phmmRiceuise itk high
L T e
naphtbrahdesulfonate (Baﬂey et al. (2001) Biochem., 40: 11828-11840).

A-
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phosphol i pid and the class is termed G to

differentiate it fromthe G class of anphipathic
wohedsios3iGsee Segrest et at. (1992) J. Lipid RexT/Us805/044422

141-166; al so see Anant haramai ah et at. (1993) Pp.

109- 142 In: The Anphipathic Helix, Epand, R M Ed CRC
[001P} ess, 'BoveaRdl emphipsthic hetik dafoundingabear prosgisanmst thys, the

v S50 405 S5 SELBRN  RBKI S8l SBIE00, Der

distribBtion 81 (%&ﬁ)eiyadlﬂr icflGhd degatibelly cak@eddsidubs o thedol® fideayith a
hel i cal” wheel program (WHEEL or VWHEEL/ SNORKEL),
narrqye nprplariete. Fesgrant tempre ronppirNaTs Sigorrgsidoes not readily

oS A0 9 PGOSEE b Sk, 1RRS s

Gendihkl 8al030EL7S alsCEMNETatu Q1 BOYNE b/ SINORE 1 MBI 0SB Cleyietics,
COMBO NET), consensus wheel program EI\EUSJ

9: TRONSERBUEICENTRRELE )aP‘)le?@ffttﬁéS P‘P%@%‘*S S{I@’éﬂ%‘ﬂ T cah

charac‘i’%h&@troacﬁé @gdrriﬁn@g%@ue ﬁ@l?{ @ Elasd @ a 1R ALk Ghis

er05|s ef'ers to a
otherr ﬂaﬁscpbmsrses prandent diemibuibon cm pomtwaly| and nefatomby chargedoesdues on

the PR P st s R DRSS USRS B MR PERG T AT F o
nonpd¥ £ & 8 pcﬁéés'ﬁh Fqu&eguﬁ 51%9%& HOP A0S w Sl d123 h QA bind

oxXI osphol i pi a reduction in atherosclerotic
phospheiq:m@ afcbitegtasois temwdipouiBerentiste gt die @ plaseol asphapathic

o 4TSS UL o o 0P R 2 s By o

(1998) Ppei0v- Piosy Mhhasm, BﬁzpaﬂﬁcdHQH Ofartd) ROVREARCRED Ok BycalRaton,
and'the like. [001 The term "enanti omeri c anm no

Flonde] d“sommétﬁrarregnams dﬁ@tlfa@iﬂdfrlaﬁﬁﬁt argpinipakicdelica) doggingthave

bcae:nI ast Eig)g/ Ifgxgeghe 8{({12?2)‘3{% am ﬁgr iiﬁp&}ggb nﬂ?h(c{ eObut are not

limited y&ﬂhe Blicl %@a@a@grmﬁm dr SRIBELISNGREBEY, anlehad net program
L-form no _aci d D- form (D am no agi d)
G{Ehuﬁmrﬂﬁf@lﬂ&?&@m LWH@@@L&F@%M@ foa@ﬁ%@%ﬁ h:félcal wheels

Ot EMpS P IR BB cPpyer

COAMWSN@RKEM COMBO/SHLETT, t(j(eMBm/NET) ahstnsusakhed ptdpam

articular direction of rot n of plane-polarized
(CONS N@USTQQN%%UW eNGREEL) H’§ Pent with standard
usage those of skill in the art. Amino acids are

[001&19S| gna kelterné m@plﬁorg&m gw@maﬁ%wahxeﬂpé@ttt@r argpliorating one or

mor Ih rl‘l%gOIP% Of %B%IR%C ﬁg?}la bOO TS %13 ]I%Sgé P fu%% #bgg&a?ﬂﬂﬁlguon of one

or mbf¥f QHipedrhOfhaddtbrizne bimhératdiansis bW3Hssddated puivlogies. Such a
rotectlng group” refers to a chem cal grou t hat,
redugipraringlpdese Relds neldiraitycdinerdiaion gF elipinahor Al emrlited aci d

I

cliniedl et/chﬁi sictirng hbanatacyy Digina, B efoke Bdbcreaust nda}tpertﬂmsmi a decrease

. . protecting groups incl ude but are naot limted

in inflagiory BFOUGRDHS YReih Sedug Bominps T hpbest g Iniehi & like.
rotecting groups include, but are not limted to

[0015] kyl cHh¢ psmasngniomese ﬂyurabacerb" rqur@ﬁ@@ﬁwo acidy g capedist in

Preferred car. box
at lezfsﬁ1 E\fcbgy s th it ate ronsy enano bie &Elgélgﬁ’lg gé &tqeﬁiglil b@lgF. ?nm‘s'tgﬁmno
acidAEk s gl?fcm% kRfeBantiomeric and exzst in a so-called L-form (L amino acid) or D-

form (D amino acid). Most naturally occurring aminoe acids are "L" amino acids. The terms

5.
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[0021] The phrase "protect a phospholipid from

oxi dation by an oxidizing agent" refers to the
woabdddsigz of a conpound to reduce the rate of rou/EkzbIs0a4422

of a phospholipid (or the 15 anpunt of OX|d|zed

B i o RN AL e
acid, E%%ﬁ%%@l‘gcug@c?ﬁg% f%éﬁé@nf ﬁggxge-[gglalgﬁeggggﬁé :_FEJES age herein

is codsispop wethatandardrusidelly those ddekilliethd art. abminceidscardesignated
common usage of thagse ski | int eraII
hereis BRI BR4 9T {OSIRE: TG BUFROHEN 528 COrE (MR Rr25 n
§ | Soduvedschiion, t he
the Hé%@c}%% %r]%}r%u%héd\ P%qé}{d; Ihfdil&@ttld)rpé;hdll@%63 [ 81823] The

[(){}Z(f}er s ’]ﬁgqgng%q t't {;ﬁfnéc%r nﬁ;g'rr%fe?é Ba o‘?x%mldﬂpgmubﬁhﬁe\lﬁ/hé}?&tached

n acco ce n usage o
toa ﬂ]ﬂrﬁloﬁﬂﬁ gro@einenainiiyo MBI ¢ refids chatro am alphpiatiipy groep.mn alpha
npl ex whi ch when i sol at ed by uItranglnérlf atl 3;1,[1 d
carquaumup,retq heloglsrsimapks de geensrtieg oL thpk reteire
14 4 Qups.
el g B |
Othef’mhmo{ltézﬁlﬁﬁaﬂqjﬂfaﬁﬁmg@ram}al mctluc&tc birteat noglitited toralky chams asin

fatty 2%%%%5%%{1&,&3}%&? e t%‘?rﬁogﬁﬁ&]@%ﬁéﬁ 6?’ d' ZelS}?rg e@\ll & groups

[ gkl zing a ents
mcluaé, %%3‘89’8%%%;2"&% @é}%ﬁ%%‘%&%’ﬁ [0025] “The term

G oup " "
[00216;]Ct Vi t@] 01{)}{ e ﬁleoft?%rtﬁ ngmgspﬁghg%oé%?zflﬁgmﬁfaﬂ &gflﬁgrﬁhﬁ agent
refer@tﬁ Hatbitity ¢fra doﬁh;foﬁﬂ@ ta Jred@:e(the trte ofbakidating)of exphdsphetipid (or the

pi ds. 0026] The termH refer
amouss ﬂi)@ﬁéﬁ@ Plosgholias eEgEs) "ra et Barmgnp Ll Ty et Fith an
' 5-(BEPHTS, HPODEGIPETE,
Omd’gﬁﬁsdg&% 2 gp&gﬁ‘géﬁfé ﬁ%l%)é? (fﬁﬁgt?m?gbgl r( (e.g. reduce
HODEglfﬂ?ﬂE@rd)l pi ds) al so include assays for conponents of
HDL (e.g. apo A-1, paraoxonase, platelet activating
[o022Ct Or Beslphdyiow@eass; lippbotgint batLIal SIpIda’;"medsm(ﬂqcordance with

t t 00271 The t h
commen eyase oot ol 41 Br e A nGRIA BRI I Feieisaf BRgI G,

ol 3T AL BB 00 1 o st g v

todd9e@3herein refers to m)nocyte activity
characteristic of the "inflammtory response”

[0028pSOCI atRchewhi high Belsas Gbepotae c@l"ﬁ@lé is Hefimalt ihancordiree with
m)nocytl Cc reacti on is characteriz

commoh 8sige mfﬁwse ef 3161l g1 therse. Geas@lly %FPP?S&O& lipidpradeigy
oY RIS 4 OAhp, BB Lo

1.0680NQeyit BS |nto macr ophages. 15 [0029] The term
"absence of change" when referring to the anount of

002 33(' di zegy. RRESPHGL PHDLF edferSo hidhh@nkige Kp@fro@in or components
tect abl e change,” nore f)t‘ ef er abl %/ the lack of a

thereof (e.g. apo A-I, paraoxonase, platelet activating factor acetylhydrolase, efc. ) that

reduce oxidized lipids (e.g. in low density lipoproteing) 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

woabodeast at the 95% and nost preferably at Hogzgs20@044422
the 98% or 99% confidence |evel). The absence of a

det ect abl e change can also refer to assays in _which
[0025% | d| zeThaerpHéspellHIPY" tefyeto aidinhdRat obfges teggcedgictivity or no

et R ey g s PO AN & BeTe it oo BagE) B lpios.
00360y 1 bt AR TR CmSieR tg%%%z&éa 005, RLRoS thar
com?ﬁ@éém il @g@éﬂsﬁ? 1) (%rMi%ﬁ{ - hesphashabi neat PR Gipids from

pal m -‘oxova I) sn-
oxidgtige er kha&ephoéwm mméxze@@@s) also include assays for components of

DB e PR B RN Nt cipe

. suclEhivipa- glycero 3- phosphochol i ne; ChC18: 2:

chol esteryl linoleate; ChCl8:2-00H chol esteryl
nolea e RAY ﬁ%g{B " r&fefs to a full-length h A1

[OOi(T]t etra can oyf%?%gég(?%cle Efe?’ 1phos p?haoghof:?gne u%gl\lapo
peptpde @ax a fiageentPEonStratheanticaeetishigphclagsgwemphipathi; helix.

PAPC:
[0028] a- 1- py trhémhtiPreatthnias ofdyers refgk yemoaeSrphaspiyoch

oline, BL/6: C57BL/6J; C3H C3H HeJ. -7 WO 2006/0?3132
charpepyies 0 6l (aliarpmatop O aRqnsy s squ A with ASFOFRICTRHS Plaque

t

fom’?atﬂl%fi g‘né‘ E}‘%O%B%yet eé&ﬁgg r1T§] %gfagéeﬁgggﬁiglhﬁ?cﬁkﬁ?%ﬁigﬁt%ngé cells of the
vascnbdr veali(s tgadiﬁl]s af t}y: vakdudar ehtiethetoton)y etd/or dhepeGixid ioka !s}ne

subspiplatlGpaces Bfieob By 3 ot el ecrtaita |y

conservative amno acid subst itutions involve

[0029] st i t dihe dgrmogbseans ploc gL | ehengpieaii IRdhe aRPHY oh Qiglized
ol SR A PR L (Bl Lt

statigiigafl9 sp@ifitant dhahgelesy. bylpast al the 66%6 pfe‘ﬁamblyat least at the 90%, more
Subst i tuti ons for one anot her,: g/ ne
preferaply af fragta thee) YVe)and 2505t pg; ﬁ@k{iy %qt gt t@@?é& rﬁQ?eﬁp%n 1dence
el iyt COROLRL g tay SURTLO R 1y ik oxie
phoa(plh)ahpﬂt—‘}e‘feil clminges, piv) not Walnunke af M)the ahmdn@) ofﬁ@e protein(s) described

Phen l a ni ne I.0Si ne ophan (W.
herefro@ls %fe{weertﬁg fey aéﬁwec%ﬂ ne ?f%‘fepf@P “identity," in
t he cont ext of two or nore nucleic aC| ds or

[003881 ypeptlibgdoliwne Ablaeyiatierere pedhnrsinF Al d-sehndmieyl-2-

r, suhsequence hat
e BRI R e L EDNREE sN 2, P BRSA -
glyc8f3-phb§hseitBine VWEPC Cﬂﬁﬂﬁﬁt@(ﬂl 2hothtaty- gngrj/c&@rs ﬁﬁb@pﬁwhohne
correspondence, as neasured using 15 one of th

PEIPG| 1@a&nﬁ@yls&i@érﬁ@emé@asaﬂmeoﬁz)ﬁnxg&fcpltqﬁr@h%whasmhﬂéu%ihC13 2
cho}e&é@ﬁﬁh&l@&e M fy.5. @ﬁ%—’fcctho e‘s&ﬁ hlifo gﬁt%tﬂyﬁ Qfiddi TAPC: 1.2-
I nven en e

I on sequence ernrne OVGI‘

d1telfr&ddcaﬂcf;/ﬂlmchglS):fer(blkfﬁphcbb@bbdiﬂﬁne [HIW fijarao‘ionaﬁeHBEnSmndardmed high
ically one sequence acts as a reference

npari son, ty
p0W§fé’aglénBéPCt b OWETP@W%@»T 2-aseidoverssraglycasrehasghoghplife; BLs6:
e conparison 20 algorithm test and
C57ﬁ2{@?g§£€%g%%ghces are input into a conputer,

subsequence coordi nates
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are designated, if necessary, and sequence algorithm

program paraneters are designated. The sequence
woqoempasisson al gorithmthen cal cul ates the perreamiS2005/044422

sequence identity for the test sequence(s) relative

[003up the mgf ?eﬁﬁn’ﬁ éﬁﬂﬂg@ﬁﬁa’fb@g?@&g%cﬁ %e ereeéllﬁ o?]'[%rg%fns or

program parameters el
peptgles)trantied afnino adpenstisitioncthnt duendt easitstialy akerdhs adiity
d

(Speaﬁaty c¥ {fﬂq%ﬁ%}{%ﬁ%%or éggf]fl%?é (Sen;‘a &%ﬁmé&éﬂpﬂ%nmmﬁs)\)/ of the
molezhBO rT)‘(ﬂiéﬁﬂ@fcoﬁ?e?@tﬁg%ﬂmfﬁ Mﬁfb@ tuﬁmll\ébihvol ’F]thjsnFu%on Ofie amino

1970 by the search for si m
acid (ﬁHQ@ﬂr &nivio pranvigh 88l Freodeal mmgemegccagl ch®ede.or USA

uterized i enent ati.ons of these
hycGhabitidy il ERBRIIGE Btes PRLSATABOHAA s ANSTAE fyRifd

Mmmm t r {
ceossemaba e e el Kgkay, SIF TR

Aqurﬁ&gﬁgﬁ; gP)@ ﬁihqltg?e: ay,&;wﬁggﬂ ﬁfmjﬁggm)eﬂémhmnei@r@)mgﬁmﬁe ®),
Lysif g O DRIRE (F T ) pf e pne s Detphes B ar e ©

Phenglalanir! (8), TSeskuena®, Bhyb@paantwi.rom a group of rel at ed

sequences using progressive, pairwise ali gnrrents to

[003Xhow r eltatibenshidHand OP r&%‘t'ldéﬁﬂ eng ?ne E‘/txlt f) o de.more
al so plots a tree or nd ograms ow ng terlrﬂ%r
nucleicgcids; Q;‘lp@mppgnc@sﬁgq’smea; refatte tvher aiotr@mqaaices Bt Lbsjuences that

are thléssgﬁxog ﬁ?\fcér_anﬁﬁc% %%%rlcf: g%];ofzal%gg%c? E‘cess Ie;./ Sr %lqpl(_l,qort]{crigsn ghat are
the 543, 35hén 36@pardd
&5 35 :é 36 E;;/r HlﬁndT;ﬁI!’]éS%g f%ﬁg%émﬁnidgéﬂckﬁ&%%&g%ngfsh&%qlsmg

one ogg@ fglg(gwmgﬁ@qq@p@;gmma@a@n dgo@mms prby V806! ingmoane.eWith respect
00 nucl eot |

th. o
to theRERIR ot s AT SehBSH duBfinchh AEireisF ok M Dlmgthof the
peptidei. t h t he pa| rwi se alignnment of the two nost simlar
sequences, producing a cluster 10 of two aligned
[00333equentesseqhbice cohipati®h, typidallf Bn@éégggﬁr% &R g NEREXL,
nost rel ated sequence or ““cluster

sequeR ey tRevbiel tesTrguenags axsrosmphresle GMismesingpa &qabmc@nﬁﬁnphﬁs@
rwise alignment of two

aIgOI“ﬁ]l‘n’gorg E%/S?&E‘i(fe%&g Cﬁéﬁ%%eélcesﬁ’i%f)@“h’éﬁm 2 FPYAMER SUBs§QuraR? eqardinates
debignated 48
e 1 . 2B GRS DrihA - ATl esiEled

The sqqyente camprgsacalaorghm ibe erbnilades ho pertentaquerteidendyi fonthe
i ng the

test se@feSE ri.son and t
. Segr%grgﬁfé;é\iﬁgﬁ hge%é% Az oF “ERENST g%lseg é]%e Stoaled dEREHBe
parame@@rs. be conpared to other test sequences to determ ne

the percent sequence identity relationship using the

[0034F ol | OVDPEmBPAIRRBIE! & seg‘?éﬁtéég flor Qa?p g"&?m ﬁgﬁc?’g%wted £8 DY

default gap length wei
the locghhemologpe gylthm]@ﬁ $isith é«WrmamfAc&l gpp[l Mm Ohs2 (11881), by the

o Sl oA AL L SR S0 RSB S SETh 0

the sedreh ﬁesn:mlzbﬁydm th dAfIPe &
Zélg 403- 410, Sof t war e&%ﬂo‘?‘zq%e?%%r%gﬁw} LAg?NgAﬁ%”faBS% UsA
85:244%s D epppeezesyimipleatsingations olbsctdheortams ¢GAP, BESE‘EIT fFASTA,

and TEA £ &NRG WO RYodsH GEIRLL 80w are Package, Genetics Computer Group, 575

Science Dr., Madison, WI), or by visual inspection (see generally Ausubel et al., supra).

-8-
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(http://ww. nebi.nlmnih.gov/). This algorithm

i nvol ves first identifying high scoring sequence
WORBGsr0831641SPs) by identifying short words of Iperrgtdaeddlosanz2

t he query sequence, which 25 either match or satisfy

a;sﬁme posi tive-val ued threshol d score T when_aligned
00331t h a Wopaxerplerhe vsdielearbnns PR-EURab BAdSecreates a multiple

T |
s SRl 0] (i e QB bpEl puendle
alighméntts @l shnwirglbbmshmd\mrodnmememetdeaatys deaiso pits a tree or
nitiatin chestofln Ion er HSPs_ coptainin
dendageam STaTe B G LRI ©e 47 81 TiBINS S3CER GBS e aiERont PILEUP uses
a anf;Hfﬁ:‘éﬁbx%‘ﬁh@FR%Qesﬁ% Qh%ﬁﬂéh? &%Ja% 1Bte Aot s 7) 7. Mol

cumul ative a nt store can be ncreased.
EvolCapdb kBot.eThrmeod asel is aingiar &t the mmhcngdeseﬁmircdmﬂ{ggms(ﬁesmrp

(19537 CHERER 511 e Hreao Gl “BEDYP e ¢ ot o
max{@him 1N BB L0 cIRBHAUE SimiRd NaYS ’ﬁ'xe%ulmg%rah%ﬂ}rﬂﬁt Setdiure

sequences a scoring matrix is used
beglg:gwgh @E&@MIW@@Z@WRMMMQSE@mH@JISadpentdfseproducmg a cluster

t d hit
of oy MiksB S Sl EiRcfen Shaoed e oot Bt afabence or
clusRf 6f fichad tequicks. bYwhRRisEUAH selended @Al gt HTBXIMBB extension

achi eved val ue; the cumul ati vé score goes to zero or
of thﬁé’ﬁ@wse@hemﬂ@ltpﬁemu@uﬁ@uaémq@nnm ®hefingralignment is achieved by a

coring.r nnent s
seriel P R Gt BB e TR O SRR R 8 ol G B ipocite
sequpidef BRd 8.5 a¥indlaci benvEladeitie chdriRatel €orSeRShi blVidgMerad
speed of the alignment. The BLASTN program (for
Comﬁfﬁe% a0d predesignabng @@)pr%f% pagTReisTa e Ay, @lreistAnge sequence

can e Yonerchito offtr FAPRANALON delbrile P perkbit solfinge i ARLT
relatidnelnﬁihﬁﬁg'ﬁlerfbﬂ@wm@pamtas sl dab Sveaghwys G0 dgfanlt (W longth
gg expectatjon (E) of 10, and the BLOSUMG2
wei E@rﬁ%ﬁnﬁa*f%&%%@egqném koff & Henikoff (1989) 10
Proc. Natl. Acad. Sci. USA 89:10915). [0037] In
[0036H i t | oAnetherasprnicf aﬂ@r@@ﬂé@ﬁus Wity rf@ledf:t@:renumgywrcme

seun#A‘?‘%enﬁ 9959{(3]' s%&?%ncgl %ﬁla%@v:] ?hv\%nﬁls“ggzt Oé'lélgu’(l \ggjcﬁ %é’scng’ed in
Altsdﬁat bridgh. (1890ALt A leoL 2993D3RN0C Sofvatie. fox‘\fﬁﬂomﬁﬁg BLAST analyses
90:, 5873-5787). One nmeasure of simlarit

is PHB}W Ay lablsyhiongh émﬁfw&ﬂ]g‘é@qt@rﬁm Biotachmoles Frfespationn

cunfE R AN BTSSP bR o

sequfma:e Ipeing (FiEPspby ddentifyiaestdrt wads eﬁbﬁgh\iwuh theapeuy sdyyience, which
For exanple, a nucleic acid is considered

citheE Pt S%tefﬁasomf‘emté\f?c\@l@é&w@m pFore hevhcaeticasq wilfim word of
the s&h@%@h‘ 1hta§ﬁa’caﬂas% SOTRAE | PO e'ah& Fé ﬁé&e{gﬁﬁbgfb 0%d %@ jeore

tRe reference mucleic acld ess t out
thresh@id éAijSCénilbﬂa:@,I syptags g hbhamtmbwghh@r}ﬂmd waord hitast as seeds for

initia.%rgg IS%‘EI‘%{‘}F ?%%%@zﬁﬁ?rg@g%r %@%ng ﬁg:nb Zghq[ qudﬁ{%ts are then extended in

both Bbdioas ABhE BAdhabqlldTdtias Yr & AR cﬂtﬁﬁtﬁe"hl%ﬁﬁmhpécﬂf‘edcan be
and the resulting circular protein Is opere

mcreawdt ﬁ‘emqiﬁivmscqr@s veealkcalatedwsing; foandclibtidecseigrices, Theeparameters
u ar r ot ei.n ne d not..be

MGl 41 ARG ™ SR Ran et Agodt GRbERercbrs for
nﬁsn?@:lhﬂiv g refldliesRWabe< By Nthemhias dbiaxp RE6&I a drIRMARRVE BEd to

0.
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sequence identical to a circularly pernuted valiant.

Two proteins are related by a circular 25 pernutation
woReR)syzen a fragnent in the Cterm nal part pafr/es2bisrgss22

protein matches a fragnent in the N-term nal part of

a second protein and a fragnent in the N-ternjnal part

calcypte thyeurpylative seprst SiHDSAR Oh B veord hife Hetieh dreqiing are halted
0

whefe e bRy BlehnBhe 0% AT By B L A e
achiofedstlde} thie nuinh&naﬂﬁ ﬁco(:sgms i@zgo or bbloe| detto thd acc(lﬂzlﬁﬁﬁ))n of one

Bi oi nf onnati.cs, Bf%@ieso 936) . 0. WD 2006/ 06313
o g0 R B SRS ke e PHECEREMAFTdshed. The

A<8039 M

BL ab seﬁ%rgﬁig%_ﬁetélﬁx ;lth Pgw%&&rﬁ - egﬁggl h| C\I%%ééad@%e
aligrimneait.nThe Béﬁlsa"ll\bgogmmmmnﬂcieouda $em1m$pe) useC® defdits a wordlength

o) Gt Phi sispastaneny ot 1o SBS Rtk P Ak moesSin e p ST e For
amlrﬁ}r def deBli@Red, %I@QAH"FIj;per | &ﬁ'h}:es aF 'dgfé[lﬁs &-@md’l@iéth (W) of 3, an

thickness in large ar ol es 0O pm di aneter).
expeL@UAD BRIy @dzths BbStiN62 sceasamgtn@trﬁx Easma Hemiko#z% Henikoff (1989)

k (T-CAT i LDR -/ - i
Pmc\/é@% e‘? f?@?b&?ég 1@3%& ?ﬁ DSLF and) slcPaan ed" DTF?e o
041 3 th lts f T- )
Iﬂ%&ﬁm i ]r]ugl;%é&fqnéi) E&ﬁﬁtﬂe%g%gqen?g@&%wﬂ ity PORLAST gfgihm
also %_El‘ic&éﬁﬁtaeﬁﬁlsgbﬁtaﬂE’ﬁ@Bieﬁe Wnﬁﬁn@'ﬁet%@é’n &fd é@:ﬂ@én%gs gs%@ e.g., Karlin

expr essed percent age al terati on.
& AR’SO@}LJ} @993 hroaVathtdesd. |S¢prl(ﬁ/leﬁﬁ*rﬁ878fﬁ7§7)r @mmeaselsﬁ oftgymilarity

proviBe RPLSd st oty A Brohe Bl Bl iraes en

indic@foRoMBs ;pﬁfﬂﬂbi‘iiﬂt}%y whth [aQQé’téﬂ b&wgeﬁ &% ﬁﬁleo‘u@@o? Hz%i’iﬂot Aad

Brain arteriolar wal hi ckness (neasured
SeqUEREEs iW@nki) OCpgr hmaé@ﬁs &pneﬁmnm@ & eirdgie a¢id nﬂmnsmsr;eé sgmilar to a

reec Yo U BT RRNER SRR B g PoiBn P AR el weico

the réfefincd NFddic aﬁdwﬁe@s tﬁ&n alsdu0 0y, wessgbienely lebhihak abas oL@, and
arterioles with lunens 15-40 min dianmeter. Figure 6B

mostgHefgEblielssscthamafqut P90tkness for arterioles wth | umens
41-80 min dianmeter. Figure 6C 20 shows vessel wall '
[0038h i ckneds'cirofanepwaiugdprotein d ulmmgn gie llmabhwmgnal termini of the

protsis PR TEL T 6 P pTie T AR RERERT aPOUTER RO Bersgie nev

C- aietl NCRowirsll Bhe cikdiarly pe@sted photeinleed ﬁ@ﬁﬁk@é&té&%ﬂ’ alTht@al joining
on a Western diet for si X weeks. 0045] Figures 7A-

of tep@ns anshprenias abprAtherPotd, hus ey braynthediy %Sf(d"tiemp dgving a

B e

pernCitdACEwhen a Algméddlin (RAS PN Phk ofh Giest PRItEnedciRs a
Western diet for six weeks and received either D 4F

fragragnt gpthedtomminah pak af # SEPPHRIORIN dd @ fragmentsy thy N-terminal part of

oo GERIBR R0 0 3 b Bl Bk, e

of idtr’ﬁi‘fgﬂﬂg@&ﬁulﬁﬂpennutatmns are known to those of skill in the art (see, e.g., Uliel et
al. (1999) Bivinformatics, 15(11): 930-936).

~-10-
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arterioles with [unens 10-20 min dianeter. Figure 7B

shows vessel wall thickness for arterioles with
wol2weeesiz2 1-50 min dianmeter. Figure 7C showseoresseds/o44422

wal | thi ckness for 30 arterioles 5 1-100 min

di aneter. ure 7D shows the arteriolar I urren

di anet ers fB F@ES@BIWQNW AEELDRAW.

10035% i LB 691 et Sieeise i ¢ ”‘e Fl receptors

(LDEthll%rHa% Bfckendlt I%erﬁrteﬁoﬁh a fe)%Ed td- WHBJ—&?QJIEE@ t@W’ﬁ H8re 1A

t hi ckness divided by the dianeter of the |unen
wallftiickrass @ﬁ&mﬂﬂe@tezorﬂs 51)‘5 0 b ctlmaﬂm)eﬁguﬁq @Jﬂ@lmmm

medhitfapiEelss' A B ARDFiatlsh! Bisumytc ReurhREer m Hiee ogioles (B1-

160 ﬁﬁﬁﬁ}getgﬂpwthe 5 Mean SEM for 15 mice in each group.
0046] Figures 8A- 8E show t hat br ain arteriolar
[0048100t h LSl ?slﬁ‘m@‘%ﬁé Rl 816 R9asf ancgbﬁnﬁs&d%é%&u E»Qltask (T-CAT)

receptor nulT mce a Western I's reduce
in LPRe&tomenvn WesterDdigFtredved witl D4§czmd rtixredbBd4BAFFI gur e
8A: LDL receptor null mce were fed a chow (n= 10) or
[004wsst er nFiguet3 Nl thaeddl)s ffan ashnayeeaksinand diseition bisRi(T-CAT)
r|oI es_were stained for_snpoth 10 nuscle a-actin
in L3R o 1hige (MY esican Figispp ack it DA IA86 FER U GRSFe DR cxpressed as
r The val ues shown are the Mean SEM for 10
pcrcé{t%:gé% ajllt%{aglg%h gr oup. Fl gures 8B-8E. The brain

o S B T S el o

- actip s of brain arter
0043 Pt Lifstents 5@?’@% SIS gt heR Tgeospger nul
micel SWEEWeE®BEd Qet0f arterioles with lunens 10-20 pmin

dianmeter frommce in Figure 15 7. Figure 8D. Wall to

nmen rgd, ¥ '
004hEn, B B St IR i i on s
secubma?rlmncmased tnLDdreesital red hicd od 0Bowrt4) cdirpartdes wildaype mice

7. The. b .aph h he Me SEM
on it (o) s A s SO OURD [ GBAT T PG PETn SHElGe=h Ghe 6
shovRS/kelRl oM §8ci0ksd Aok . R EFARI WL Pildns T508 Jrfdid @%ngt‘e[nﬁ%%re 6B

continuous alternation task (T-CAT) as a function
showgivesschwalll thidaiessefor artﬁmj@r\mﬁgl@lms 4230 e imdiemeter. Figure 6C

oSSR P BRSPS St ot
showSthe Maan asIva e fvﬁﬁtﬂfg@ siMas iet emEeht %G@pte@m R on a
t he Mean SEM from trials with 10 mice in each

chovgiiety p-DLE- gMestero B.DEivecepior ol migpona astaus diet for six weeks.
alternations were determ ned. The data are the Mean
[0045EM f r dftgdiss 7 AF AGshwivtthat biaimaterialar wﬂhdﬁnl@em(maaﬁlrg@ ve H&E

.9C. . The spant ous alternatlon di fferent, fro
sect I S A LIS O e e GBeaN G S FHa et s, By but
not stASbMRan - 4@%]‘.&&@? bl bAkSw e trbh &Wéﬂéfﬁ dleP fGaBweeks and

group. Figure 9D: The tine to conplete the trials was
recel et dthe Redl’ atB08 pgank imtheir dhinkivgarater (SEM)far somatbladrD-&FSc D-

i b Rl B R DS £ 0% wTHE s o

arten&e%ﬁﬁlﬁ&ﬁeﬁspl@tl Eim e BRYteR SR O NGR vAS/c 88 PG Al BBEkness for
above. gure 9 The nunber of spontaneous

aﬁcﬂﬁl@ﬁ é‘rlﬁfalﬁﬂ@ﬁ%?« Webd) e iredinineied Figtre 7dabawa vessgiovalhthickaass for
MSEIILP(BH 11% g criftafaxlcfc:'er%igura srﬂows the ‘ark enoTaerumaﬁJ dlamegers Fcu the

erce
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spont aneous alternations were determ ned. The data are
the Mean SEMfrom 15 trials with -12 WO 2006/ 063132

WORWB/06IS3005/ 044422 15 mice in each group. Fi QUITAIRGS5/044422
The spontaneous alternation rate different fromthe

mioq gy SRRTOR? el RSP LRLS b DS Bulbbp e
10-205FAL R RESERUET O Ry (RO48T iR sd «{ﬂ‘éﬁi@& be F%draﬁgﬁﬁgéﬁp 8f the

to the surprising finding that vessels sm
lumenfon angrlesrtal -5@ st iardizmdtes Fgure]G starvsethe slaBghickinise Kemded by

ecane sf uncti onal. an se en or ga amage, t
the PEQHRY HEHRG OB o N1 B3 St BhE e BAEG Bt how the
Meah RASHNIIfON] PiR¥ il @&chdrowEt hod to inprove the structure
and function of arterioles and preserve the function

[004% end F%ﬁi&@'@%-%ﬁ%ﬁo@%hét%ﬁaiﬁﬁ@&fhiﬁ! bﬂlclﬁitlﬂﬂﬁycle &Qacggg)s‘li%reased

reasoned that if the abnornmalities that we ha

by fesdingildoL raseptar gl mideer Westernwhbietladd éxieduatdtby temathént with D-4F
arteri even to. s |l er vessels, the arterioles.

but %IF%?‘P@%_@]%’? KR Oy oLBl St atien 4 BaehIEGRT 10) or

Westot Giet WD &l-11%) TR 35 R0 1A At b1AR (REHIIBs FERNRLSLT foV€mooth
al so hypot hesized that if the beneficial effects of an

muselp epeckin pidrtieivalle puinderatib-cdE)lawdrfor esberteiioie bbhdwalagsghown

are keSS ¥l ook roupbpieotse 5p 7 B Geporerii of the
e At o g sEh S PARER sined tida gagecle o

actinmBjhtre 8Bs Gxbapke efibiaih atdrieldsQta@fed Westh@pk fustiereadthatFigure
the walls of brain arterioles ranging from10 to 100 _
8C: Walhtodnmpmtatip ohpuergleREh &uneng 10130 um cdipgler fom mige geFigure
: . L Ld-type tFE i ckening i.s . .worsepned .
7 F R, (g R R s b A ST ] GIBERT SR i
in Figere 7oFhpme 851 W dilte iinerpato obatdriole Bst -ab0 emiadioetérasdn mice

. .20 The increase jn hrain arteriolar wall thickness is
in Figyre -J}'r ﬁhﬁagﬁftgfft s she HerMedet PEMbIosil A mire Brgash gFouPs oot h

nuscle a-actin content and was significantly inproved
[004¢) t h D-Tguses At prows perfosp pregof L&iam@pt@ramuibmceoﬂ the T-maze

. -r . ' f X nNDet wth.D-4
contBbys R RRAGL B -3 a Sl S L RELEomAle JustaEne o0
The mfceplkeasitvad 1o fipds Sanderandsexibg RCATGEhad han®hery Rifdrmance.

roves spatial nenory. 25 [0050] Accordi it is

. ly,
Figuis iAol sy ofisponeplspiternations \a@mﬂe@%rﬁémedggbg vata are the Mean
= SERDEOkS 1B DOFRII P L RER 53,208 SHL LY ancns

| mprove t
alterrzmatidng Wereaebiertimed fEhd dataire tonelear + SEM iy ol with 20 mice in
hcondi I on ‘afrgcteri zed by inpaired _arteriole
°ach SV B FHRE Hnd ROIPOPERERYS SHemairmaeshidrenidram el dfegandom

choideGFas @ &MRIRd. THIRA £€ thdWLPL QBN A %;R‘rfi%s%tﬁ %0 thice in each

associ at ed with Al zhei ner's di sease, nsons
grouplifépus 8D: dije B toebaipbate the tmaly wao dsterrsihedKitheamsont teddean +

nmory.loss nswanger’' s di sease, and t like), . .
SEMTRIRLY i £ Rt ineh oy er eh 98T Yoll G ik bighed i
FiguBd ah 8B dewereddted 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
woretsioestis2 for i nproving the structure and f urRXIiEH20a5 044422

arterioles by adnministering one or nore agents that

sequester, and/or renpve, and/or destro nf.|.ammt ory

15 oupginceechh Bpup ofigeet) Pr bie SPAREATAYS ?lgvaqlﬁréfr LR Ot 50%
rand'oirpé?le c@tv@is r@i%te@kﬁ TR d8ilake the MATTBIFNT Yoot 15 ﬁﬁ@se\ﬁlt@[‘f tnice in

|nf ammatory BDL nore anti-inflammatory. These

each@mup/e 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 JQoPEAHLED RPPCREBTIONS USSN:

09/ 896, 841, 10/187,215, 10/273,386, and 10/423, 830
[0048hi ch aﬂ‘éisiiwmntipm pettaik théhaaMpmﬁ}ng Bfiding fhoe ygsselp epriletdghan

e R b i v
orvaﬁmhiagéﬁd t%@ués’%@'&v%@s/e:hg %eﬁﬂ&n i kidhey. IMELmPeiRngfovides a

herein by reference), short peptides and non-pepti des
metlwdtth improyp étmtxaﬁtu@wewrfun@fom b ggeriplanambpesars ba dunchag of end

ubi | i in ethyl acetate of at |east 4
Org%?%_h asghe r\zmlagﬁtlcgdrngysol uble in aqueous buf fer at

10048hu1c ous SErFAHBAER 1 (AT RRREPE L OB Hoge @f@ﬁ’eﬁ%ﬁeﬂeg

woul?f ex@fﬁﬂrtﬁl %R bLALYesma D8R @%aﬁl@f %s%i@QK@ﬂ‘te@io'Ia%y %&n‘ﬂ!{és hire are
'ayer 15 di nension on the order of 3.4 to 4.1 nm

vesswhs tOﬁ lesptien ngouj €00wamarh ¢yhédllayens @mbphblfélmkn érame‘iei We

R s B3R5 8 g T SRR TERR T 0 v
seenlﬁ)b@ﬂﬁmg@ Brttd (VeRSNE LD @20@2§3C17@9@hbﬁ atosopsdJBBN Van Lenten ef al.

60/ 600 respectiv are incorporated

(2008 Eé‘nctqlabyn,rlé’ﬁeﬂé’ﬁcbl)ﬁ) Srr%srwme@yﬁﬁcaw 4. GReBpForgiars 107
|

233’}625;] Ttﬁl g%nq? gag thfgc% g%toa%ss(,) t%ssééﬁ oaglsen%fe '\79 fégbxg%ereatﬂﬁ the

walltoSbratfterioRk ik A1psn 0902 3915680 ﬁﬂﬁn@i:ﬁ&ér 22 ﬁncl&iﬂdd EﬁIJDL

publication WO 01/75168, which_are incorporated
recepigF B¥lhmpge Gogmmaredie ayld-ypoghat thavhickprigs ks WriseRACHEHE § Westom

diet Engﬂ n%sg{)&%tg@ g&).at?lrhaebﬁa%g%%ffbﬁ&é}mp}’n AdH. 121{15% n‘tlﬁgoﬁsoal@matzon task.

one or nore e act
The agenksindesiararioadiaheni itickneeypisidde & parptamnl 1deremerreﬁ)ran$ arteriolar
lipids, small organic nolecules, etc.). The ent (s)
smoafhémﬁr:@r%ﬁ@m g‘pnz@t AREHTVA %ﬁ’@ﬁé@“bﬁn@f%éﬁ’i gnt. It

appqrfrgsgc &aﬁﬂ%lft gﬁt—r f: b TRIY q%ﬁ(ri tg{he ngs 9& Bgﬁ%e ah Qs reduces

Ion O erlo prere arteri o avi ng

brairiiesrole Maﬂ&ﬁﬁkﬂe@ﬁi’mdeﬂmdént 20plasma Hipide andareiietaabinyen d1ametel and
havi ng a di aneter |ess than about 160 m still nore
impigyves PREYIEIRREYi ng a  di aneter | ess than about 80 m
and nost preferably having a dianeter |ess than about

[0058) m oAcawrdingly, itds Wedicyed Brap B8 D-PETL-YEX00 B1tlea 4412 agents

deschecfﬁegmggeﬁ?@qs taéeb?fg&?gsi%lgn;{l?\gea \elgtngcec{u% a%ﬁ/g?ﬂr{cylgn of arterioles
and Qkrdbheo hindiiGratel 2B Br SHosCHHHREMabOY ondih@sehapgedtiz8d by impaired

include, but are not limted to class A
arteriole structire and /or function. Such conditions include, 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
woQuosaksphati ¢ residues in the non-polar face,pcamedzbos/o44422

peptides including pent a- peptides, tetrapeptides,

[OBSIAE) IO pg‘ pE dgesrﬁgqu IIS g&gﬂg%g%sg?t{ 1%\23%0%8'@?}52@00\%é23§§dve]a@eth0ds
for Ig%g&lﬁﬁ esg l?l%:!t@i‘é’ an@Furfekifs of MRIRRIRAHRfisa8hb 68¢ or more agents

In certai n enbodinents, the activate
that aggmndter, ﬁmwommom anfiler destiioy dnfimmitosy hpws anﬁ/@mwm pro

38 P55 SRR RSPt
mﬂa%dﬂétb@aﬂ])g Ror\eh 2l BRA 08N q“h\é\@ #P0d %Q@tﬁ@l?@iudb be@# peptides

di scovered that Ef pti des conprising a class

contaimptss ARt AcenppXbCReliB e pOFLS, B8 6.66h2 MUACE Brblicetions

woPhA B IR § Qo APy B8 Pl aRls ERLCPATEISER 0Olgps. s
10/187219r10mm S 86 ardhie)/ 43830 wiieh g8thonsoraes ﬁéﬂeﬁﬁ@y REr8hdR),
15 [ 0055] C ass A pepti des are characteri ze

peptidss pertiiameefGhamphipahiohelik dteeps. @dﬁ@&“§uah0§1é>@r‘€y@aﬂ3/%6 326, and
cope%d}ng%sq%%})%cgtmnoﬁs ll% 126%8 d\}(fjl?ah %%q{lg&éoga%r o Cﬁ%‘}'egfférgnce),

a nonpofar acé W itrve

short p@udetealdrrmt;@pﬁ@esam'sﬁ heopelar wexginpof ms thad em ad®naritht have a
the  negatively charged residues reS| d at the

Solu@élﬁbt@retfafl apgkede BBﬁtéﬁa 4 &e/pdeand whig & HaAosReisdytter at

SN Ne e i W

withraafardeteséftapproxpnadiyceS nm anb dsisn Aadmilhﬂpmlh wathreehilaged
m%;@a%%sﬁ@m%%%ﬁ% b Lo S aBe g ot S o
apprBda G IBeHRs 0665 2'8@%&)%&%@ g, ng??&@i%ﬁ@USSN

pept | es ora admnlstratablea ective
10/6&? 37%1hm& |10/i9ﬂ1@,8©® apt eopending § Brigpbeativnrl&S By ﬁ%ﬁﬁ;@zm 25

respﬁgﬁyglyo%&caﬂ%éaqr%g%?eﬁdmeg%g {ﬂrelggr%}age H nqsialfﬁ%g 1ﬁ glg?%phohpms
in which ttfe del hRvad f)cljk@t‘ioﬂsré@e jaeRtdafigs c,quélﬁ] hiSlehdd BRAMAN (SFRYe. 2.,

act in vivo nmay pi cki ng up seedi ng nol ecul e(s)

copengiag bt Agdxcetlwl Q%‘i&%ﬁé%md 0B{994 28057 RAET pehlivetiomBD
eaS|n nunber o resi dues on the

01/7%@ g&hcg‘bqr%mf:% gr%ffd }leé%nﬁjgﬁ?g&reflﬁ%m etically increase

[GOSéL g IC (rj| 2@1&8%{9}1’%‘;‘5}}1 > det@ﬁé,t ggr?veg oxg {‘sig@c@)cmg 8 é!l : %stgnng toa

T o g e et 5

peptﬂih egmetics dpidy, snzalkyrgtreaatolacukss, tﬁct ).t'Tihd zgenti$) are piatkrelsly
ol ar, face of 18A.with Phe could
ednigihucrrGind SRR B R oS foingn Sifiebt o b St sl oS
funcmubpmﬁ%&stﬂ}@@fﬂy frddrioldsMiadingfaf dithéodr by thay awﬁfzooﬁum more
13, 14 and 15 unit's, respectively. However, the X

prefaralily éswpgl erdesenetardess drngabolf 1G0hem axdidi mprsrratfe vy g 2

ciampELSTRRS s b mitugs ity BV A Reme S Bl bout 50
um drt40 @ and 21 A units, respectively).
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[0058] A nunber of these class A peptides were made

i ncludi ng, the peptide designated 4F, D4F, 5F, and
wolRbfsossngl the i ke. Various class A peptides pgihihvdsad4422

| esi on devel opnment in atheroscl erosis-susceptible

mce. In addition, the peptides show varying, 10 but

Si gﬂtlffé@mts.degrees of efficacy in mtigating one or
e synptons of the various pathol g| es descr

(0058 oi . Anvidaveatty of acife ST qadable St %F?F‘P%?tlég Opf, of more
I I
of th-g%?cﬁgau%gl% dlggﬁgﬁ% a(l:%;?? pg%et]se %Am#’ﬂ:lﬁlgé 'eﬁﬁ? ﬁm‘é rﬁﬁ’ﬁnﬁed to class A
amphﬂpm@.[ti liedial pepdds felasAm mapifipatiicSetcs l}mptuﬁE@rh@lcs NaapoA-I
NO. 18A D-WL-K-A-F-Y-D K- V-A-E- %
havipg aggmpie ogalmbatisyresidees inAbenga-pol }é S S@aﬁmfp‘ideséﬁc uding penta-

e R N L RN L B

peptiies)Daddl pepddafvtdd; Kg)addEckbdd Heldw.A- F- NH2 5 5F
Ac-DWL-K-A-F-Y-DK-V-F-E-K-F-K-E-F-F-NH2 6 6F
AC-D-WL-K-A-F-Y-D-K-F-F-E-K-F-K-E-F-F-NH2 7 7F
AcAD- W Eldés A dmphipathiEh8idal KeplidesE- F- F- NH2 8
AC-DWL-KAF-Y-DKV-AEK-L-K-E-F-F-NH 9

[005/@ D- W In ¢GrifinFerybddinkenys, Bhdbaddy e e gt fqE-uspn the method of this

i B o RS 4k 1. e
6, 664\93@' a\ﬁﬁl-P(ﬁ‘ PutticXids Ky dd-027 5953 ndED Bobt/D47%3 Tt was discovered

W L-K-L-F-Y-E-K-V-L-E-K- F-K-E-A- F- NH2 14
that p@tﬁewqm@mgra sagd-AKampipethic ielix-(Flas A pgptides '), in addition to

st B E R b 0 BB o o
treatA@nEo Moo miyrdof thBotfeNmdidatifnd dekerbed-terdMd? 18
Ac-E-WL-K-A-F-Y-D-K-V-A-E-K-F-K-E-F-F-NH2 19 -16 WO
06/ 06 . o -
[005§g é}%@ @@H%_za%)@agﬁg&%%d b& f%rfrltza_tl&l ﬁlf—én gcohehx that produces a
segrégﬁtﬁa Bf Yolkk ded\frofA -l dfrésidGeE thrdbyNbEmag a polar and a nonpolar face
w1th§§e Qos%{@h&l}grg\édée%dq%s Ees;éhgg Qt tEe %-génpoiar interface and the

negdﬁ%@ cﬁaﬁée@ié&tﬁef re%‘dﬁlgl: it heFeehireF oNHE p%ﬁu 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 18A would theoretically increase lipid affinity as determined by the

computation described by Palgunachari et al. (1996) Arteriosclerosis, Thrombosis, &

-15-



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
WOAGGA6H3Y- 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 29 . . :
Vascplar Biglogy 19:329-388 EJ‘k@Cﬁ@tp@_aEy,,;q gysiqpstig gubstitution of residues in the

non;jﬁga_r Eméc@léi\%q@ %h%oﬁl&éq%dénﬁwéﬁ% 3 tides with an additional 2, 3

and APhAwbuM-Havithéomikal Kipka HfimtAOD-vii2s 8813, 14 and 15 units, ‘
Ac-A-F-Y-D-K-V-A-E-K-L-K-E-F-F-NH2 34 . .

respodivalyF Hpvpves, (heph valyes puprped IRuEungsaf gﬂg additional Phe were increased

fromégﬁog éo ¥9 guﬁnéﬁ in%e%ilj‘:_g éé@r?@e%@ groduce a less dramatic increase
(to 26%&25-%&,@&66&1@@: F-K-E-F-F-NH2 38
Ac-D-WL-K-A-L-Y-D-K- V- A-E- K- L- K- E- A- L- NH2 39

oW E A ESU B Bl (o BN e e

desiAgutdd- AV, ID4R; #F, Lani THHKand e Bki- ValouE-chass ANpiptides inhibited lesion
Ac- E- W L- K- A- F- Y- E- K- V- A- E- K- L= K- E-. A- F-
deveW@mt@rg&@rwiE&p%pét@l&%m%@h_Igﬁglc%]_i@gr;_t%tgepﬁiges show varying,

- E- - Ko A E- N ORYA =8 iy = E .
but QBT [oqe R el Bttt fobrm e sy PR the various
pathdloetes WderiKedhdreiv: B HarEbdE-oE su¢hpegtidesrprgilisipatgdin Table 1.
Ac- D F-L- K- A-W Y- D K- V- A- E- K- L- K- E- A- W NH2 48
Ac- E- F- L- K- A- W Y- E- K- V- A- E- K- L- K- E- A- W NH2 49
Ac- D- F- W K- A- W Y- D- K- V- A- E- K- L- K- E-W W NH2 50
[0050% - E- F- WK A: Wistiatite Mad-Aattphiphthic MMINGBLi8s for use in this
©AC-D-K-L-K-A-F-Y-D-K- V- F- E WA K- E- A F- N 52
invepdord- K- W K- A- V- Y- D- K- F- A- E- A- F- K- E- F- L- NH2 53
Ac-E-K-L-K-A F-Y-E-K-V-F-E-WA-K-E- A- F- N2 54

PAGidE- K- W K- A- V- Y- E- K-Aanobdd Bedfelcd- L- NH2 55 SEQID
pd WL-K- AP VD K- ABKPREA YN 56 NO.
AC-E- R VW I AE V- V- E-Rc - A s A - R -
8he. D WL RATKPE R P ER PR EEEND T .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-AwF-¥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
5K 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-Fu¥-D-K-F-F-E-K-F-K-E-F-F-NH; 8
AC-D=-W~Ii-K-A-F-Y-D~XK~V-A-E-K-L-K-E-F~F-NH; 9
AC-D-W-TLi—~K-A-F-VY-D-K-V-F-BE-K~F~K-E-A-F-NH; 10
AC-D-W-Ti~K-A-F-¥Y-D-K-V-F-E-K-L-K-E-F-F-NH; 11
AC-D-W-Ti—K-A-F-Y-D-K-V-A-E-K-F-K-~E-F-F-NH; 12
AC-D-W-T~K~A-F-Y-D-K-V~F~E-K-F-K-E-F-F-NH; 13
AC~E-W-T~K-Ti-F~¥-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-2A-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-FE-W-T,—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-Li~K-A-F-Y-D-K-V-A-E-K-F-K-E-F-F-NH; 19

e
?\
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Ac- E-W L- K- A- F- V- Y-E-K-V-F-K-L-K-E-F-F-NHz 59
wOoAGHs0e3AM8Y - R- A- F- Y- D K- V- A- E- K- L- K- E- A- F- NHz @@ T/US2005/044422

Ac-E-WL-R-A-F-Y-E-K-V-A-E-K-L-K-E-A-F-NHz 61

Ac- DWL% ; Y-D R V- A E- K- L- K- E- A- F- NH2 62
Ac- E- WAS BBV R BN F R B A B RiFP -6 3NHy 20
Ac- D- W L- K- A FAC-PR~V—B-B-Re-B— K E—D—R—NH2 84N, 21
Ac-E-WL-K- A- Fo Y- B K-V-A- B B L-K-E- - F-NHz 85

bWl kAP B R EF R E R e 2
AC- E- W L- K- A- FAE BBV R Bk o BB Ao B R -6 700H, 23
Ac- D- W L- K- A- FAY~B-R-V—BE-R-F- K- E- AR~ NHR 68N, 24
AC-E-WL-K—A—F '_'_'_.._'_'._T_'_'_T..li___g

Ac-D- W L- R-A-F%-DE-&Q-%-‘E-%-%-% g%t% 0 e 25
Ac- E- W L- R- A- FAPrBrR- VBB Ko pr BB B-E- K- 7 1NH, 26
Ac- D- W L- R- A- FA¥-B-R-V-A-E-i~h~ K- B~ A~ E- NHF - F2NH, 27
Ac-E-WL-R A-FoY-E- R V- A- E- K- -K-E-ACR-NH2 73

Ac-D- W L- K—A—FAé-%-Egég- %égﬁg%t% 2N 28
AC- E- W L- K- A- FAY- B RV R-E- R F- B E- e B RipB - 75N, 29
Ac-D-WL-R A FAM—B—K—V—A—E-— R-bA-K-E-A-F-NHR - F6NH, 30

Ac- E-WL- R A FpY- B- K- ¥ A E- R L- K- E- A E- NHR 77 31
D-W L- K- A F- Y- D Ko Vo A E— K—L K{-f AiE == o kl\F/g ‘%smiz

DKo A F Y- D. K SOALEERYE ERKEY AL K- F-K- B~ A~ F-N; 32
D- W L- K- A- F- Y-BCKAVFAYEBKKI:VKAEEFKFFPK%V\A #onm, 33
L- K- A- F- Y- D- K- Yo EpKo Lo Ke B Fa Fa_ xr xmmom 34
D W E e A P B A D Y A R R - B s
F- K- A- F- Y- D- K- %CAAEFKYEDKKEWF FE-K-F-K-E-A~F-Ni;

D- K- L- K- A- F- Y- BeKaVF Fy EDW AV KF B8 AR FE. PR DEKF - BN, 36
L- K- A- F- Y- D K- Yo Ea EsWLpKe EoAs Fe e m v wmo oo 37
D W K A v v A A R Y K H i B

W K- A V- Y- D- K- ¢ RAEE AY FORE Y £ [ B~ K~ F ~K—E-F-F -NE; 38
D- W F- Ke AR P YL B KA VLAY ED KK Fy Ka E5 AR Fr. Pr DE W - 83NH, 39

N i (s e
L- K- A- BEVP W kE A Y L EREE (F (B -K-F-K-E-F-F-NH, 41

D- W L- Ke AL FA YL B Ka FLAY E8 K& 7 Ka BB e P De W - 85N, 42
AC-E-W-L-K-A-F-Y-E-K-V-A-E-K-L-K-E-A~-F-Nf, 43
AC-E-W-F~K-A-F-Y-E-K~V-A-E-K-L-K~E~F-F-NH, 44
AC-E-W-L-K-A-F-Y-E-K-V-F-E-K-F-K-E~F-F-NH, 45
AC-E-W-L~K-A-F-Y-E~K~F-F-E-K-F-K-E-F-F-NH, 46
AC~E-W-F-K-A-F-Y-E-K-F-F-E-K-F-K-E-F-F~NH, 47
AC-D-F~L-K-A-W-Y-D~K~V-A~E-K-L~K-E-A-W-NH, 43
AC-E-F-L-K-A-W-Y-E-K-V-A-E-K-L-K-E-A-W-NH, 49
AC-D-F~W-K~A-W-Y-D-K~V~A-E-K~L-K~E-}-W-NH, 50
AC-E~F-W-K-A-W-Y-E-K-V-A-E-K-L-K-E-W~W-NH, 51
AC-D-K-L-K~A-F-Y-D-K~V-F-E-W-A-K-E-A-F-NH, 52
AC-D-K-W-K-A-V-Y~D-K-F-A-E-A-F-K-E-F~L-NH, 53
AC-E-K-L-K-A-F-Y-E~K-V-F-E-W-A-K-E-A-F-NH, 54
AC~E-K-W-K-A-V-Y-E-K~F-A-E-A-F-K~E-F-L-NH, 55
Ac-D-W-L-K~A-F-V-D-K-F-A-E-K-F-K-E-A-Y-NH, . 56
AC-E-K-W-K-A-V~Y-E-K-F~A-E-A-F-K-E-F-L-NH, 57
AC-D-W~L-K~A~F-V~-Y-D-K-V-F-K-L-X~E-F-F-NH, 58

A
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L-K-A-F-Y-D- K-F- A-E-K-F-K-E-F-F

Ac- E-WF-K- A F-Y-E-K- V- A-E-K-F- K- E-A-F-NH2 86
wOAsDeBE - K- A- F- Y- D- K- V- A- E- K- F- NH2 87 PCT/US2005/044422

Ac- F- K- A- F- Y- D- K- V- A- E- K- F- K- E- NH2 88

Ac- F- K- A- F- Y- E- K- V- A- E- K- F- K- E- NH2 89

NVA- F- G B I A A VE YK FE R VE BN Lo 6~ B~ F - F-NH; 59

NVA- F- KA T TE-H-AM-PAYE DK R KAE SN2 1 O K - F1 8, -WONH, 60

2006/ 0 /1US2 444
WA D WE KR D VA RAE S e o O
NVA- E- Tk W IR AeFk Yy DARE VK A B KE LA KE ENRZ FORTH: 6

NVA- A- Be-ERA-DARARE K YR K REVAAR FNIRR 194 - F- A~ F - NH, 63

PN e i i = o I
NVA- D- WA= LRy APk X e KEVK AR EK RE LE RE ENAZ - NH: 65

Ac- E- WAcHO-A¢ Fr- Yo Bl VBB i B B~ - B NHR - 97 175, 66
NVA- E- W LK~ A P Y B K Vs B K FoKs Ex PP NER 67
ne A B R AT g R Ao -,

NVA- A- Oy Iy e Ae FRYE DRREVE AR ENRR L~ K~ E-A-F ~NH; 68
Ac- A- FA:E- VBBt BB - R~ NHR - 99 K - E- A F NI, 69
NVA- A- B Yoo Ky Vb EsKa P Ke Es P PR NER - o o

e D WA A R AT S pof AT 7O
NVA- D- W B L Ry ADFR YV EF KEV KAFENFp L-R-F-A-F~NH, 71
Ac- E- WAleHO-Ar-Fr- Yo B - V=B B~ i~ B~ NHR - 10k -F-A-F-NH, 72
NVA- E- W LKy A P Y B K Ve PR B K FeNE2 - o o o 73
e L R L R R R Yok B AT

NVA- L- READEI IRk AYFEYEDKKEVKAEENR2 L-R-E-A-F~NH; 74
Ac- L- Kb YrEr Y FE- K- F- - E-NHR -108-E-A-F-NH, 75

NVA- L- Ko Al Yy ErKon Vil ExKe Fo K ELNHZ - LI nker s, are
Onder | o R A PR VAR Er et §l§| B RGes0 0 6
cert ai A Feleir8dReRn8dEmEnysA-EnR-peptEdésFiriedlude 77
vari at iDefs LefK-4FF5 v OSEQVHR-BOK5Li-R-Eahlg-$-palyso 78

known asxl-24F-vwhekevahlrresidues..ar.e L form am no

act ds) p 9L rDidf_wher s eng.graRr e gesl dugspare,D formy
am no aciLd nayth ept Ldes_ dese¥+Dbe

her ei n?’"?ﬁghg-" épﬁgﬁh’%, —gﬁgﬁg?gﬁét_ Fhi nus, and/ or

i nt er n@FWréskddes-¥aR-BeV-A-E-K-L-K-E~A-F-P-D-W-
F-K-A~F-Y-D-K~V~A-E-K-L-K-E-A-F
D-K~L-K-A-F~Y-D-K-V-F-E-W-A-K-E-A-F~P~-D-K- 81
L-K-A-F-¥Y-D-K-V-F-B-W-L-K-E-A-F
D-K-W~K-A-V-Y-D~K~F~A-E-A-F-K~-E-F-L-P=D-K~ 82
W-K-A-V-Y-D~K-F-A-E-A-F-K-E-F-L,
D~W-F-K-A-F-Y-D-K~V-A-E-K-F-K-E-A-F-P=D~- 83
F-K-A~F~¥-D-K-V-A-E-K-F-K~E-A-F
D-W-L-K-A-F-V-Y-D-K-V-F-K-L-K-E-F-F=P-D-ii- 84
L-K~A-F-V-Y~D-K-V-F-K-L-K-E-~F-F
D-W-L~K-A-F-Y-D-K-F-A-E~K~F-K~E-F-F=P~D-W- 85
L-K-A-F~-Y-D-K~F~A~E-K-F-K-E-F-F

AC~E-W-F-K-A~F-Y-E-K-V-A-E-K-F-K-E-A~F-NH, 86
AC-D-W-F-K-A-F-Y-D~-K-V-A-E-K-F-NH, 87
AC-F-K-A-F~Y-D-K-V-A-E-K~F-K-E-NHj 88
AC-F-K-A-F-Y-E-K-V-A-E-K-F-K-E-NH;, 89
NMA-F-K~A-F-Y-D-K-V-A-E-K-F~K-E-NH, 90
NMA-F-K-A-F-Y-E-K-V-A-E~-K-F-K~E-NHj 51

i
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10

15

bl ocked wth one or nore bl ocki ng groups as descri bed

herein. [0061] Wiile various peptides of Table 1, are
woizhdanssmat ed with 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 group protecting the carboxyl

t er m NPy of - F Hede Ppriotedt g -Fr-Sufs Erdy Fodli; 92

el i m naned-mngl/ orr-sAHFS Y -tEsred W-Eh K -anet-ken -profget | ng3

group. agrdeschIpad MSfal, | b RALLLCY grly preferred

np

enbodi nents, the peptides conprise one Or nore Dforrzr‘;1
am no ALFHD-4% s et hér & Bk -EelEai n

enbodi rerHs;I-ev-a-HA-EH RO -BCIV F-E.~ .~ F -BV-8F-¥— F-NH, 96
enant i QR( ¢ ;A 10 AGI d) 0! Hb%%“ _g}_g@ S 95?—355—N¥1§b| e 1l

is a Dformamno acid. -1 200 63132

PCT/ US2085/504% 42X -4 G062 FE ¢ Vi § -&r&§o Frnét & FrHai'BTabl e”7
1 i s nOBRAABAWIi-el Augi-re E-BsivhE -Ehe - Feac B-rg$ - NH,

provi dechher ei Ry ther s _takl e _¢l ass_Aganphi pathic og
hel i cal eg%i dﬂ{s 1jglanebf gﬁ_il:ﬁl E(:?y%bg %p?ogﬁged (e.qg., by
conser Ve Tort dem Vedidervar FvE-EuBsteut i ons (e. g,
D r epl adett 2oy ) E-FeXt-en§i-Er¥-Kdel-et-FoNg, and the 99
|ike) . xihus,. Lt sexanRle s gue_guhogdigent, uti i zes
truncations, o of _r}%/r one or nore ol peptides shown .,
her ei n cl‘é"‘? g‘erﬁli &s i RertiVrFed By ste 1 D Nos: 2- 20
and 39NMATDriblle KR~ FHu®-Kf-0r FeXalpFeNHSEQ | D NO 21

i |l ustralces-g-peptirde ¢orpkliglegrlg rpafno acids fromol
the G ' 0 8 0 I si ng_one_or_nore D am no
aci ds, %ﬂ%ﬂéé@%w%éﬂ&gggfgggrﬁr%FF%H{é ot her

t r uncat FenS-K-6683F -DoBg®rFpEpKir-HeE-&r¥Hal so suit abl 402
Such | omvger-pept-Fdesprryvent.kLely-kogoya, 10 class A
anphi pathi_¢ _hel.i x, ;or, the ¢las hj.pat hi c helix
(hel i cestgE g'a% o?myo%eko? rgmgéi“@?)%ﬁngﬁ B%)f t he 103
pept.id B-Addir FrdnE-KhVsFrAvBnFr BnEckit enpl at es

‘Linkegd are redarbnader si ons of the peptides (e.g.,
C r Thus, for exanple, the peptides
Wﬁﬁﬁﬁ{[&gﬁéﬁ'}@%‘fi@n can be coupled together (directly

or through a linker (e.g., a carbon |inker, or one or

more amino acids) with one or nore intervening am no
[006Qici ds) .In(cpitain prafeiredeenidjments,chapaptideemciude Ivadaiohs of 4F

d.th ept | of SEQ I D.NGs: 78-.85, in ,
(SBQIONON i FRaRnahe B RER L EF Gherg a0 erirorie btaimt o acids)
or D-aB indtere d1RId2 nftir€ fIRBY Yie\D FRmEMERY a@l)Nn 367 Of e @e?ﬁﬂe@ 0

acid as described herein and/or having one or both

describefl Rpigin. Hiedt-deredens, pOYGAY-tarmings| snddtrsotehel sppives cat ed

e L1 . ti I
block}:{l1 %%1 tdrng tog gl%kfgefglgplﬁég tg{ﬁ;’]lgs F‘ﬁ@eé %?%%gﬁl%%%g‘g ° gg n te)e( ﬁ‘[rj |e Zts eg
006241 S St YR LSETE B B3R S o o
N-meSSUURIRas 1y S MR6RE6he the anhSESSinh Ok Pan &e[gﬁ? i%?%ﬂpag!rf{egﬁn g the

of the constituent amno acids is revers
carboR YrtpA i 6n el Besepeisatingyrofpr maabs sltnimeied sndiod sDstinme with

1., ' come . ormanino.acids). .In the retro-
anoth 8RR, E5up 8 ARt R olR BRUCHE bisrertbiempbinem the
peptidScORpASH 6% dr ndre YRfFRGmind HSids fsescriBt@MRlEn. f Sl

formof the DAF peptide ( DWKAFYDKVAEKFKEAF, SEQ I D

L t
embofljnenys, eyagy @ﬁ‘é’ﬁ’eﬂct%&-&rﬁ\fnﬁ{ wentitmers dsinatcidiel depeptdsef
Table(D) 2 3h N GanRaxy! terminus 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
wocaeotHg2term nus is at the aspartate (i.e., PCT/US2005/044422

FAEKFKEAVKDYFAKFWD, SEQ ID NO 444). \Were the DAF

eptide_conprises all D am no ids, the . i
[0062Est r o- Ttavaraeotrbing Tatls | i &0liHECkEYRe Homedhpiachings

( . i i
e 8t DL A4AL SO BRE e plec AT
prodicEiges., by conwhvativh er semitdonsatentive calbstitgiogs égat Ponpladed by E),
the pol ar and ,nonpolar, faces with the positively. .
e IS TS TS, B (xRS (81 SO NGRpizes tmoations
.gfﬁrﬁr aﬁge i ' Ehandes inasirdues S I0iNg:2-20
Ofaﬂt tlﬁ)fé%gog?mt c pg?&tg%ggﬁ%%%v\%%gg%/ 063132 %_ -
and BT UsRB05/ Tdusd R expoplar SEQdR NORE ddustizies arpepidrrasnpising 14

.the, sane pol r. of I no aci.ds are identical in.ter
mwaq%%r%&ﬁ%%ngﬁm 8? T%;ﬂ SOPBHHPE QRHOHEHI: gpugoa%%ctiss, WiRe SEQ
ID Nthd-bo Bhenpasitonee kvin&iianged residues residing at the

pol ar-nonpol ar interface and the negatively charged
si due i.dl : t b I
0063 2S8R B B % 95! Sk A gl o
clasy Aeephipathic hdixChohe vlasnd «Gpbirmiing h¢lko@Bces) gaheiotm o or more
compggote el h e s S ERr S AR rbl BB or e
peptREAHENCE&EABMBR). VTIRIWCHr BRarhSIB! 188 &t R P11l 8aBahBRIPGInthe

sequéhce In the'amno to carboxyl orientation, the _
couplet together (dirdtlyer throhgh alinke (agi d carbouEnks, PrPNeEtRy MOLe amino

..carhoxyl to amino.orientation),,the retro form .
wcid) g SR St cPors S G Pt it U s B B O e
18A NS AAGIIAEe SepRdsert AP D WO d-8 31T BataRe bMBodiaedistddenprising

retro-inverso formwhere both the order is reversed
one gidored? amiriorasidscingreghiefesably yith sverpamineerid pdbyeino)acid as

i 11, al.so reci at ed,.t Ny ition to the
desc%%%‘i 5195%111&8%5@@\@@ I%(epO g)g gf {/é%i:nll P{J&é r%}t’ ed herein, this
invention al so. contenpl|ates circul ar pernutations (CP
0053 " st h BT aE SRR Bt B opes RREpH Ghicdfacehgoressly
iTtustr&tel Qereid, €M OtionMso RhtcPhphhey £80 kRl Firc0invEds fork® of each of
peptides. A circular pernutation of a peptide is a
thesppqttidde Inhetro frams ahe dmiationaf il ssevppen baevirgshtindayersegorms,

h roduced. by .j oi.ni ng,t.he am no. a car boxyl_ .
the R T P A BT Sl ‘SO R Hgics become D
fornCarhi&Bl28#ds RRPDIfien bkRU® deQisTREoheLifermMunaw @ds)olphd retro-
carboxyl termni. B) OQher class A anphipathic helical

invepsegoingeott theordes aed thg shisality whtherfgrinaneAntsitevessed. Thus, for
Li bhat i : CE | o
exang@!?f aaﬁ%hlo i%%rgéfi tﬁéﬁ)tag"pgpﬁ&e(m%?j.ﬁK{f EAk 2%@(5111) No:3),

s 1tnvention al SO provi

whefSHé i@t Erasts A atARbAedb{I0) hel thX cpbptyl dasinGes taiha
preferred peptides incorporate one or nore aromatic )
phenyéd prdnre &) dtas thresagsrie@ienss, uh e RgRpRjeamInug épal the ghenylalanine
Fc FEesSe ' kA R RR
o G gt I BEER kb Bl e MABERRACRIRAREND, s
NO:€49)., Wakle'the BDeE pegtidy. combalabealPD aniifid hod, threiepigo-boversed form will
to a particular_ theory, we believe the_%gagﬁf?l . d
havegihe fegticace B e FBEVIR DO 45 381 §P P PR AINO acids.
Thu%), eotd 24r Hﬁ‘ﬁse{/-QFtap@ &%ﬁ-ﬂg@s cﬁfeaj?ﬁ ofBbeGIth ARsitiad]
he center ofa the nonpolar tace, allow water

segregpitien wff de potar pad etnyela faeamwithibe hysii ebhoirirged segiddes residing at

the p%let(ryxlon%gl%} Q}?ergce 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
wohgadroepez oxi des) shi el ding them fromthe cel [PCIUrs2om®44422

Simlarly, we also believe the peptides with

al i phatic residues at_ the center of the ngonpol ar face,
polagfage. Thpse mirrgy imagspofdbe samamql ympesofiming 5§1dﬁ%ﬁet1§eng§ai in terms

or B bRy Uedhony Rl B BRI AR el gy rsicues

residirgrut elid pgitrerdnpblaaimefaos yndHbk nkgatamlyi chiarget acsitites rosiditibht the
or make anti-inflapmatory HDL nore anti-infl apmatory,

Centfgﬁéﬂapoé@égﬁ@a?@r P BEC U R SR IRy B VSRS TS (6ee, €5

Chox%‘&*ahcydo%dﬂ%ﬂ?i%ﬁ@“iﬂléc}@%%%-&@ﬂ)! cell's equal to or

greater than or other pepti'des shown in Table 1.

[ 006 1 | in. .
[()Oééep fi d?@@g 1&@@%{&8 ?éﬁ%% t%%ég{;%‘%ﬁéﬁﬁi( %Egﬁ?{o% i§ 6& expressly
indicArd DIRYKAMIFAR A KigvtedNkiZe pk&sntif Bfhk "ajnino acid sequence in the amino
Ac- DKLKAFYDKVFEWAKEAF- NH2 105 ' C) Smal | er pepti des.

to carlyyhorigniatighsthg Feee 19118 (r 4or the AR RCEE raBRTPetR e QEry] 19

i ! ] i St J . A i hr i o
b} LSS RER, P00 a0 AR S i or
D amine ecidd art heplack vath Inemawi asls baidnige tdm-iBvetse feol sbareboth the

of the am ng acid, and pgssessin ydr ophobi ¢ domai ns
Ofdeltlé%"é’if%’?ataniiﬁﬁaamﬁ? BQIEPPFI?(RHY b?rfﬁ&ft'fg s, and hydrophilic

domains_to pernmt a degree of water solubility also
[006¢)0s s o551t i lspibe appreaAer habfin afdips o the Peplider seauensptexpressly

. Wi I i .
i@l H5E e Bverto e W BB R pimfons (G of such
peptitiygdociadr|cyrculzapgeutatioheatyhé rdtroeo i Pereer ooretroindsrsd foradzaftsuch
i [ f ly f 1 '
PePigE. PG RS0 1 ABOBAGF ok KIS AP o0 scHd sequence
identRiaPloBh & Pr¥adde UE b £0ngRouE 1 terknidfiiCoRGhl$epiia
een I r? \?ar [ Js gngg%?&n’gn%s t nenpept [ %ggﬁ;ree typi cal ?@q Poptide
and apesimgchesiicnta pbytideainisnigrméd/drfoph abwantise audedrbauyl teomini.
-acids or termnal am no acids rendered hydrophobic by
the attachnent of one or nore hydrophobic
" pBpt ecOilng clays Aupaphiyathiohdicat peptidaombhedest appA-1 having

descri bed in, cop,endi,ng app| i cati ons USSN 10/ 649, 378,
f | fEpmalicocaliphaticregidues in he ponsgalardace o/ 913, 800,
iled Auyagust .6,. 2004.. .and in P l.j cati,qn
1006 DBt BE Ram ity i e dbar s OB S Rh R clast Ao

ampHISRhic UBEx BERdRE CHfiRGiBdrtelqiphieshifEd bbiditel one 0P eddWaromatic
L)%E?XZ-XS,9 4 | V\,here,ﬁn IS 8&‘;& 1, dey(li)s a hydrophobi c

residags at theeashtr aftheapnprdarfsce elgy GFCHh@bpesentdn 4B}, iongith2Be or
group, X4 is a _hydrophobic am no, acid apg/or bear
m@fﬁr@l@ﬁ%&f&ﬁﬂww Q%Bé?éf”ieﬁﬁfo G SORRCLaHACe- itfe %’F_n e G50 2.
With&fk t%?deg%&ige o Qgglﬁé\;ﬂﬁr @%&9w§%blgéve\m§&nﬂ‘al Srothrati&Pests on the
X3 are 1 ndependently
nonpolar face of the peptide 3F°", dus 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) shieiding them from the cell surface. Similarly, we also
believe the peptides with aliphatic residues at the center of the nonpolar face, e.g., 3FI", will

act similarly but not quite as effectively as 3E°.
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an acidic amno acid, a basic amno acid, an aliphatic

am no acid, or an aromatic amno acid -22 WO
WO020@8%6863132 PCT/ US2005/ 044422 such that wWheRCTAZS2065/ (622

acidic amno acid; X3 is a basic am no acid, an

al i phatic am no aC|d or an aromatic am no aci d; when
[0068D | s aPbfstarl ];mp’udm vaa:h canvex@prosnammeiony Bliniorfatissflemmatory

EDL e s et Fnger ey P aar ¢ Qi Ao gd oL
mdu?,‘é’d ﬂnénc%}tea&wﬁo@acﬁ%&%@%eﬂam@ﬂ b aBtas/ ﬁalﬁmmléqﬁ&lltﬂ or Breater

72] Longer pepti up to 10, 11, or 15
than Hmﬁhﬂf@sptl@ﬁéh@wgm'éﬁﬂﬂgnpl ated wthin the scope

of this invention. Typically where the shorter
peptides (e.g., peptides according to fornul a I) are

10068 Grrnt | £l d vl Of EHE BRGEFOSERRoe ar e

character.i 7pd h\/ acidi-¢c . basic,

H@W%lns conpr|3|n§*ﬁW%w%r more amino aci dSEGFDAAL

10 RIS R AFRREPR AL, €S of active Sl
pep i des. i0073] I't was a surprising finding of this
GRYENt ACDRIKAFEDIVIFBEAKBAFNTsi cal  properti 85
predict the abjlity of small peptides (e.g. . less.than
10 am no acids, preferably |less than 8 am no acids,
nmoa._pr Sinallehbeptidesm about 3 to about 5 or 6 anino
acids) of this invention to render

[0078h¢ i - | nfl veafridaCoT SPrpmiena %‘S%V?ﬁydg%téegﬁlﬁé%g?ﬂ%%%su consisting of a
minfful OF tntex LG 5019@]%1 RALOH05 @Em%gﬁl‘féc%?'gﬁgﬁ vith @d@ or more of the

anmatory response In a ysi cal
mmm:r @Wﬁen@sthé: Dedterdeistinghofsnd arbinbiatigd, bl paesagdsingdedaiphobic
domglala gq;a%rmgﬁ?gtl i)lcfgqqg %ﬁ%gtgnsfﬁg%y%gﬁtfwgsl t%%e;fﬁl%t% cfegree of

te‘?IQQl%B b1Rh FSss 84 Gl r@Scaht Atti-inflammatory properties and are useful in
we ﬁg%oy -SFZ al ycefb 3- bhosphocﬁgP|%E (DVMPC), in an

ﬂeatmgxwu:se ewwd ofchepathologive desoebed kartiar The Ssmald pentles higpically

ran%i? e;ng%Zf rﬁﬁt%ﬁtggg é(é sg roéé}?gl] taglPiingrgt' gé%g;g%f’ér%gly?rom aPout 3
a.an) Aeid¥h ab&RAO: 11 @Eﬂﬁ&a&ﬂs ﬁ’@fﬁnbﬁl ﬁi@%ﬁb&ﬁ:bﬁ%&@arm bt 8 or

of stacked bilayers with a bilayer dinmension on the

10 agrinteacids 18 various eanbbdiments thn s ﬁge typeelke ehpraierized by having
bi t he sta f a

nyasfph ¥ epl ﬁ{d%@fg%fﬁ’? R gy Rl by he

attach@®ine of e o¥tnfid+6 hidephdstic q&ptre@rmg’mgrahps 3&1‘1@@ "sthall peptides” are
certain preferred enbodinents

deschizud e hpOA B MBI CRERG OSSN 160837 hachBENS: GBGG, mgbin USSN
10/9@%%@ e]fﬂg(*fﬁrhuc{l‘st%eﬁm Ie}ig-‘*?f’wgphéatm Wi ST/t RY6OU/H DS,

es snualf |orate one or

re sy an indicati lescr

offE g v Thegtin g oaﬂwpp@nﬁap#ﬁﬁ R ot e bV Fgnute
bdog@ptide(s) ranges in length fron1about 3 to about 8

am no acids, preferably fromabout 3 to about 6, or 7

am no acids, and ggnq}g:pg@ @ably fromyabout 3 to

about 5 am no aci 86luble in ethyl acetate at a
whe?eo ﬁci§@ bf UX0R 2 9fyeAI8bbik t&ﬁfﬁ‘ncﬁ&@ﬁ’&&'&r 1y ﬁky&@{lﬁ)bm protecting

le in aqueous buffer at pH 7.0; when contacted

ffroupl, 1saa lpmbsgmbiq auiido agid aad/onberepubydmphotin perciing growp; and

wheg Q%z is %amdm or g'b%sr{g 'ﬁrerﬁnooffmc? %rﬁg)l(ll 1rsnit ﬁb %ncz X5 a{é%dcpendenﬂy

an acidic amino acid, a basic amino acid, an aliphatic amino acid, or an aromatic amino acid
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WD 2006/ 063132 PCTI US2005/ 044422 form st acked
bilayers with a bilayer dinension on the order of 3.4
wobtwmsAs3nm wi t h spaci ng between the bil ayer $OITRHES/044422
stack of approximately 2 nm have a nol ecul ar wei ght
sucty B YRR is 5 RS AR ORGP aRRE S i DA o aci,
or ark %hﬁﬂﬁ%ﬁfd/acfpl-wﬁ%rﬁ @R tasik a&ﬁm qm aﬁe&idi%nﬂ% acid, an
have the am no acid sequence Lys 5 Asp-Ser (SEQ ID
aliphagc 28809 ace&p»eam a:tomatm A aeid; layg w@ueg sparanliphgte oaaxemanc
. al 4, nm no ds. nd cerhai.n enbodi yrent s, these
IO )gé%i“??fé 6?38%%3&% &' pRBEPABIOFCY agai nst
i dation by an_oxidi zi ng agent 0075] Wil e these
[0073% gﬁ?geaééptﬁ@%&? -S10tP Bells b1 qf&%ta@éﬁw A @rq glpgoontemplated
t 89&
i EBp TR0k By BARE, SRAERAL 00 AN | fepce
accofdinNF 6] fol‘ltlulvi/é}sard nha:rmtaum hyhwataciciér, badioy aliphgepor ﬂtema(la amino

ccid Bk FhaB e o P BE el o Pt cbigr oM domain

compNihd to &On&RIMRRS acidf G- thdlfjmat ory HDL to
anti-inflammatory HDL, the ability to decrease

LDL- i nduced rmnocyte chenotactic activity generated

b t % ¥ $%§ < ahj :ﬁ ' bet
135’ ﬁerLei Wejrin G fonkPpr ?tu%tha five &ifdall E[&?t%ﬂ%epﬂgese a

[0073] e chapagk %%héﬁ@m@)ﬁnﬁﬁfg‘ﬂf'tﬁs invemﬁ{ @t Dby &%b%mal
shown bel ow as Formul a c XI-X2-X4 Il where the end

PIOP&WIBﬁBIeé@i the apiljty amnmepad@s (aygel rl@ﬁ@mhm ¥ aminhecideguraissably

s B8N0 QTP B0 MRy BEBHE0s R RIS

mvex&ibnhy)dér@@hﬂbllﬁm@fe%ﬁfiﬁﬂﬁﬁmgﬁo@;uﬁfcﬂb hi€gfle atHeR®cler os1s and/or
N-term nus is bl ocked with Boc-, Fnoc- ni cotin

otherggaghologipyrhapastenized byrith ISl aBITENE dCSRORIS lptasaamwgu%/he physical
prop&ru‘é%)ncluldg h%%@i’)?ibﬁlt??ﬁj g 153 '(e. g8 E%?ea%%zrt Abduf | Cg/mi) and

er acil an c acl

solul:ﬁhty ih aquieohabuﬁfer(aepﬁ 7.0. Up@:t d:cditzﬂﬁncr Ph@phbNSds bychi 436,2-
etc.). The peptide can_be all L- am no acids or

Dimyrigto vhoye- e o Ph%’hecft?ﬂlna (PMBCaningg agesaps engisorrogtfie
pa:“ﬂgﬁ&fl}a%@eo%/@ £ E&i}tfd@é X 1p£¥t&£1nsthé tibR %F‘] Bavaqtmlle?] with a

but arenot |mte e peptides s
diam®ab bBaipro{it@zs] 7.3 abl (e: (B1 nfeycmdlce sndute oepdracipatprie fler foerdation

tides. be rln dr ophobj ¢ bl ocki ng, gr oups_and
of saglp @ BEeBRRLS DigIeRAGhG nawﬁémébwdalr Sl o1t spacing

e 00 0, S AR S et SO e

the {othragipBof ve@idBlar 50TctuBe Of ﬂ'pmozéhr@td)lr 88 ﬂnBuInl@%tmn preferred

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

[0074] Thus, in certain emnbodiments, 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/ml; 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-OBu 109 Boc-Phe Arg Be -OBu 110

Boc- Phe Arg Leu-OBu 111 Boc-Lys(cBoc) Qu
wOoS3eeqitsBsYy- O Bu 112 Boc-Lys(eBoc) G u Thr (t BBCTRB00SI0E3422

Boc- Lys(sBoc) Asp Ser(tBu)-OQBu 114 Boc-Lys(EBoc) Asp

Thr(kLBu )-OBu 115 Boc-Lys( EBoc Ser tBu) QO Bu, 116
Fornpasis eg §laese e i a1ee CUBHIPLCOEA Fha B Bl et L ith Spacing

oG B TH LR B b

aboup@0( dBwns X Bivert Plo-inFlanenaforp HBU to%'m( inBlaJ)mﬁtcBly HIDIZ or make anti-
. _Fnmoc-Trp Arg Ser(tBu)-OBu 12 2)
inflapgpatep iDL gore lﬂﬂ%ﬂﬂ?@ﬁﬂﬁ%’ o Behags Bty 41950 apfrdeaease Lys-

Arg—é&%és_%ﬁ E%E(irl%ﬂ\gé S)ég%em 1 %‘éh gﬂ’g—éé% %ép;ﬂ;hgsgf BY b7 amino

acidT hn( deBajn-ctiiBdird@9s, tRoee sEhllipAsided profdcBa ph@pBoliftid @gainst
Fnoc- Lys(EFnpc) Arg Ser(tBu)-OtBu 131 Fnoc-Trp Arg
Oxldﬁp%nbiéhs’iléimg)ﬂ%ﬁ’& Trp Arg Leu-OtBu 133 Fnoc- Phe Arg
|le-OQtBu 134 Fnoc-Phe Arg Leu-OBu_ 135 Boc-Trp
[007he- 1 BV emGRmgbids MG Ba0BE0 IR EdFRGEr AR TRgiments,

s N g e on S 5 A e P R e e e g
Ser(tBu)-OBu 141 N cotinyl Lys(sBoc) Arg

Thr ('t Bu)zs a Bui,rilp%%ﬁd@:mc- 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, etc.). In certain embodiments, the peptides are characterized by formula I, wherein N

is zero, shown below as Formula II:
XLx2x4 1

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 (rBu)—OtBﬁ, ete.). In certain embodiments,
the X* amino acid is either acidic (e.g., aspartic acid, glutarnic acid, ezc.) or basic (e.g.,
histidine, arginine, lysine, etc.). 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.

[6078] 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

WORGWK/d683005/ 044422 Fnoc-norLeu Arg Ser (t Bu) -RETBUS20855044422
FnDc nor Leu Asp Ser (t Bu) - O Bu 147 Frnoc- nor Leu GI u

Fnbe- Lys(EBoc) Mo o THt (t Bu) .8 Bu_150
BcEdm gy eBoc) Qu Beg(tBu)- SeﬁtBlﬂtEUrBuFrmc LyKI6sBoc)

Bu)-OBu 1 Fnoc

Y‘%@@a Bu 153 %%n%c Lys(%ﬁlﬁﬁ%p Thr(tB Wt Bu

(105 ™ Frnoc- Lys(sBoc) AEu Leu Y55  Froce- L 8eBoc)

Barfmleu- X Bu 156 Fdwg- Lys(sEre€)Barg Thr (t Bu)0%x Bu

Bé&ﬁhe Fnoc- Lys(cFnogksQd u Sem@t@;])gu(l Bu 158 110
npﬁ Lys(eFnoc) Qu T%r(tBu) Froc- Lys( sFnoc)
E er(tBu) O Bu 1 Froc- ) Asp

FhEPHERO) O Bu 161 F&‘B‘é Lys( Ser(tBU)ZOtBu
Bd(ﬁEys(EBmg Lys(EFnmoel) G u L&@s(@@@&ﬁs 113

B%gfy#%ﬁ{ 5;3;”)0[ giplg,g@(tBu) % ﬂaul)%suBoc Lys{gFnoc)

Boc- L
y YOOt Bu 166 BSE- Lsg(s %ﬁ@g@cﬁg Leu- o 85167
B@QQ ERdcSFnoc) G u Beg(tBu) - (SbﬁtB@ﬁBtBuBoc OrnIE:m)c)

Bu)-OBu 1 0 Boc-
B‘ﬁﬂﬁ%%ét)q Bu 170 Orn( ( HROIBED Thr(tBu o Bu
Bacrheu goc. Orn(8Fm)c) u Thr( tSBH U172 Fnbt Trp

Basped | e- X Bu 173 Ffide- Trp ArT@u(ltBle)'@IBsu 174 Fibe-Trp
FifghéiTh) e- Ot Bu 175 Fpmg- Trp Aspr(mp-GagBu 176 120

Fmoc-Trp Asp Ser(rBu)-OBu 121
Fmoc-Trp Glu Ser(fBu)-OiBu 122
Fmoc-Trp Arg Ser(tBu)-O7Bu 123
Boc-Lys(eBoc) Glu Leu-OtBu 124
Fmoc-Leu Arg Ser(tBu)-OrBu 125
Fmoc-Leu Asp Ser(tBu)-OrBu 126
Fmoc-Leu Glu Ser(Bu)-OfBu 127
Fmoc-Leu Arg Ser(tBu)-OfBu 128
Fmoc-Leu Arg Thr(fBu)-OBu 129
Boc-Glu Asp Tyr(Bu)-OrBu 130
Fmoc-Lys{eFmoc) Arg Ser(fBu)-O1Bu 131
Fmoc-Trp Arg Ile-OtBu 132
Fmoc-Trp Arg Leu-O7Bu 133
Fmoc-Phe Arg He-OfBu 134
Fmoc-Phe Arg Leu-OiBu 135
Boc-Trp Arg Phe-OfBu 136
Boc-Tip Arg Tyr-OfBu 137
Fmoc-Trp Arg Phe-O1Bu 138
Fmoc-Trp Arg - Tyr-O1Bu 139
Boc-Om(dBoc) Arg Ser(tBu)-OtBu 140
Nicotinyl Lys(¢Boc) Arg Ser(rBu)-O/Bu 141
Nicotinyl Lys(eBoc) Arg Thr(fBu)-0O:Bu 142
Froc-Leu Asp Thr(/Bu)-OtBu 143
Fmoc-Leu Glu Thr(/Bu)-OtBu 144
Fmoc-Leu Arg Thr(:Bu)-OtBu 145

25.



Froc-Trp A u Leu-QBu 177 Fnoc-Phe Asp Ile-OBu 178
Frnoc- Phe Asp Leu-OBu 179 Fnoc-Phe Qu Leu-OBu 180
WOEBMs®eFisp Arg g Phe-QBu 181 Fnoc-Trp G n PReT@sBusngp2z2
Foc-Trp Asp Phe-OQ:Bu 183 Fnoc-Trp Asp Tyr-QtBu 184
FrbdQsIdhp Arg Tyr- 185 u Tyr-Ct.Bu 186

me%G 2006/ 063132%/ USZOOE?%%EIQEQFHDC Tr96 Arg

u _QtBu 187 fbc-Trp ReWBmRQBRU) - Oth4’1788
W $® d u Thr(t Bl Ot Bu 18&(BR)OtBhe Arg 148
FomerLgeR3cBu 190 Boarfhe G ushem (jMBU 191 {4Gnoc- Phe

R e g

H Hi s
Fogrkys@iBecty Bu 195 Lys( cBu¢PuHOtBSer (t Bu)lSOt Bu 196

FnﬁmeLysyQ@ng) Eﬂ s 'll_'Gru(t Eu) )Clrﬁ tBJd%st@%c) L)c/;(lg@ggé Hi s
oc- sFrmoc t Bu
F % ﬁ%(b ?I:rmc) H s %‘ﬁ)((tBu) &B@ Boc- Ly g%Fm)c)
OdBu 201 BdH: Or( SBothr(@Hus-CsBu (t Bu) - G68u 202
Fnﬁod,ﬁaj%a‘mc) Hi s T@(t Bu) - C;tﬁluo%};% Boc- Phe {kks |l e

Boc- Phe His Leu- Boc- Phe Hi
T (s TN S Lys seRheBy 020507 B&égTrp Hi s

Fmppe éayef‘%wzbs Boc- W Hi s LeLrGBeirOzBge 157
Fmoc- Lys(eFmoc) Glu Ser(fBu)-OtBu 158
Fmoc-~ Lys(eFmoc) Glu Thr(:Bu)-OtBu 159
Fmoc- Lys(eFmoc) Asp Ser(fBu)-OtBu 160
Fmoc- Lys(eFmoc) Asp Tht(zBu)-OtBu 161
Fmoc- Lys(gFmoc) Arg Ser(tBu)-OtBu 162
Fmoc- Lys(gFmoc)) Glu Leu-OzBu 163
Boc-Lys(eFmoc) Asp Ser(tBu)-OtBu 164
Boc-Lys(eFmoc) Asp Thr(zBu)-OtBu 165
Boc-Lys(¢Fmoc) Arg Thr(fBu)-OtBu 166
Boc-Lys(eFmoc) Glu Leu-OtBu 167
Boc-Om(8Fmoc) Glu Ser(Bu)-OtBu 168
Boc-Orn(6Fmoc) Asp Ser(:Bu)-OtBu 169
Boc-Om(8Fmoc) Asp Thr{zBu)-OtBu 170
Boc-Ormn{éFmoc) Arg Thr(zBu)-OtBu 171
Boc-Orn(6Fmoc) Glu Thr(fBu)-OtBu 172
Fmoc-Trp Asp Le-OtBu 173
Fmoc-Trp Arg Ile-OtBu 174
Fmoc-Trp Glu le-OtBu 175
Fmoc-Trp Asp Leu-OtBu 176
Fmoc-Tip . Glu Leu-OtBu 177
Fmoc-Phe Asp [le-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
wogers(sBad) - X Bu 213 Fnoc- Lys(eFnoc) Hi s Thr PCBIS2OSEY4422

214 Fnoc- Lys(cFnoc) H's Leu-OBu 215 Fnoc-Leu His

Ser(tBu)-OBu 216 Fnoc-Leu H s Thr(tBu)-QBy,217
FomgoEP ys(cBoc) Hi s 3% (t Bu) - OB E B pe- | isBoc)
FrbbcsTiphr (t Bu) - Ot Bu 248p - 27 WDhEO0H/UER132 18
Fn?&TTIlﬂSZOOSI 044422  Eppc- Lys(gBa@u)tdiBuleu- O Bgo220

Fmpc-Lys(FFnoc) Hi s r(tBu)- Frnoc- (eFnoc)
Bq—cl::[@'“eThlr(t Bu) - O Bu Zgg Froc- H%ﬁh i%is Ser (t %i% O Bu
Badhie Fnoc- Phe His | B8 o Bu 229 LepddBlphe Hi s Peu- Ot Bu
Fra@5Phd~noc- Phe Hi s néspeu- O Buoi226-OtBuoc- Trp H9%
Boeefifyt BU) - Ot Bu 227  Eppc- Trp iiyg d)eoBuBu 228 198nmoc- Trp

Hs Leu-OtBu 229 Fnoc-Trp H S Phe-OBu 230 FEnoc-Trp
BddilseuTyr - Ot Bu 231 Fibe- Trp HSsr((Bw+QBY) - & Bu 1242

Ni.cotinyl Lys(eBoc) H s Ser ( = X 33 Ni i nyl
B Boc) Hi s Thr(t éﬁlﬁ -t Bu g%ﬁﬁ‘go%uzm | e tThe
BREd &Ry of Table 3rage illustiampdMut h partissul ar

r.ot i 0g groups, (4t is no g hese grQyps my

B%ﬁ?@%st ut ed vvithHg? her prgﬁ‘gﬁ@ﬁ%{%ur oups algja’
BSIESAdMRY herein angfior one oeumnBa of the shiosn

protecting group can be elimnated. 5 3) Snal]

Bqselpys(@Fsooli t h cent r &iS aci di ¢ SEHPWLLBE ani no BEi ds.

80l I n.certain epphodi ment gy..Af8. i des ofggt hi s
Bc{o%@ésg%ﬁn&%)r ange fro% our amﬁ%gﬁgm ¥ {0 aboul ten
BaL.pgeatdcds. The teflis nal aniso-GiBuds are tygldal |y

hydr ophobi ¢ either _hecause qf hydr ophobi ¢ sj.de
Bash@inioBec) because t h&M% er mi na e’é(%q%&béli ds bedt%one or

Bd(‘gosé?gl%%x%ophobi ¢ PRt ecti ngrgr@mpsognd ani nopg@ci ds

) are hydrophobi c elther because
is

Boc-Phe Ile ~O7Bu 204
Boc-Phe His Leu-OtBu 205
Boc-Phe His - norLeu-OtBu 206
Boc-Phe Lys Leu-O7Bu 207
Boc-Trp His Tle-OfBu 208
Boc-Trp His Leu-OBu 209
Boc-Trp His Phe-O:fBu 210
Boc-Trp His Tyr-OtBu 211
Boc-Phe Lys Leu-OfBu 212
Fmoc- Lys(¢Fmoc) His Ser(fBu)-0OtBu 213
Fmoc~ Lys(eFmoc) His Thr{Bu)-OtBu 214
Fmoc- Lys(eFmoc) His Leu-OfBu 215
Fmoc-Leu His Ser(tBu)-OfBu 216
Fmoc-Leu His Thr(tBu)-OtBu 217
Fmoc-Lys(eBoc) His - Ser(fBu)-OtBu 218

Fmoc-Lys(gBoc) His Thr(fBu)-OtBu 219
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15

10 of a hydrophobic side chain or because the side
chain or, the C and/or Ntermnus is blocked wth one
woanoamese2 hydr ophobi ¢ protecting group(s) (e.@CT/t42005/044422
N-term nus is blocked wwth Boc-, Fnoc-, N cotinyl-,

FRSCLys(agekyt he C-terggpus bl ogked, with (tBu)- 2@u,
et 0.3/8.( T)%pi cally, the cent rgllésg)g)ryf‘i on of theg epti de
Froembysd(stiso@ basi ¢ aMino aci dSaniBwomBai di ¢ apino acid
e.g., 4n 4 mer) oy a basic_domain_and/or an acidic
Fré%cﬁg}’srqsﬁnﬁocj | onger %S nol ecullBIBWEOWR 2006/ 83132
FoiieTtddD2005/ 044422  [RO81] Th\%ﬁ‘% ug_yﬂggers can,he
I'c 1

represented by Fornula | in and X4 are
"phobi ¢ and/ or Béar hydr 8piBic protecti g4
opt(s) as describ herein_and X2 is acidic while
E OL%% basic or X2 i?ﬁjsoasi c V\JTF‘I‘%I&% i s acidi &25The

Fnpeptiede can be all gps am no k@)L 1 ncl udespne or
more or all D-amno_ acids. SH?%‘OS% (&,ertai n %rzgferred
Frge-Yii s i nvention i Héd ude, bSer(@upQiBt |inite&d7to the

i.des shown in ble 4. [O Tabl e 4.
Fnﬁﬁ a . :
F%Jgtrative exanpl ° of sna ?%%é%)tl des with%8ntral
FraciTpc and basic aHiho aci deeu-BuK X SEQ | DyshO

Bog-Lys(sBoc) Arg Asp Ser(tBu)-OQ Bu 235 Boc-Lys(aBoc)
Fwéfmsp Thr(tBu)-OtTég3 236 BB%\‘i“@fﬁJlArg Asp | 12800 Bu

Frd TmpBoc-Trp Arg As -Leu-QBgy_ Boc- Phe Arg.Asp
OB Bu 230 Boc. P Arg As OB By 240 BIL. e
FmbedlrAsp nor Leu- Ot BUHR41 BocFR(BuwAIBE u nor bey- Ot Bu

. 242 oc-Phe Arg Gu. Ile-OBu 243 Boc-Phe Asp Arg
Niqtgylds(EB%d  Boc- PHE G u Artpr{BerOdBu 245 B33- Phe

NiddsR QG Bu 24#;. Boc-P _ Leu- Ot 247

L g Leu-tx Bu 2agMER) gﬁ]guAsp Ar 44
norLeu- &t Bu 249 Boc-Phe A u Arg norlLeu-OQBu 250
Boc-Lys(aBoc) 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 tetminal 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 terrninus 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 (#Bu)-O1Bu, 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(sBoc) Qu Arg Thr(tBu)-OQ Bu 252 Boc-Lys(sBoc)
Asp Arg Ser(tBu)-OBu 253 Boc-Lys(sBoc) Asp Arg

wO T 06868) - O Bu 254 Boc-Lys(sBoc) Arg G u Se®CITBISpooSOBLI22
255 Boc-Lys(eBoc) Arg Au Thr(tBu)-OBu 256 Boc-Leu

Ar t Bu)- Ot Bu, 257 Boc-Ley G .
o0 1 £LOTREE BN E G BRI s G Pty Flnubich X ang ) are
hydrEPMiGTimﬂo%@mAfgﬂmﬁﬂb&ib gg)te E%r&gﬂg aE B riPE® hédeth VAT is
_Ser(tBy)-COtBu 261 29 WO 2006/063132 PCT/ US2005/ 044422
acidip yhile s hasic oy X isbegie Bhjle & Buackde. Bbe penjile sBobY alily amino

. - - 1. Ar.g Asp S tBu)-O Bu 264
sciafBincifhe et i ol BRI P58 “Froc. Leu G A
o B0 P L 050 SRR B e

showhyth (taBl)4 Ot Bu 269 Fnoc- Lys(sFnoc) Arg Asp
Ser(tBu)-OBu 270 Fnoc-Trp Arg Asp Ile-OBu 271

c-Tr kel . . A .
O o e g8 Rt T e S DR i 3 gnd basic
aminpagiddsp Phe- Ot Bu 275 Boc-Trp Arg Asp Tyr-QtBu 276
Fnoc-Trp Arg Asp Phe-OtBu 277 Fnoc-Trp Arg Asp
Tyr-XBu 278 Bfc- &f(SBoc) xAr g G wsiEgmot Bu) - Ot Bu 279

Ni cotinyl Lys(cBoc) Arg Asp Ser(tBuy.{XBu 280
%W%WW i u 281
Banbrs(EBec)Asp ASEE THEE t Ben(tHw8¥B282 2Fhoc-Leu G u Arg

BANL{4(ERIc) Ot Bu 283 AERFOThiEBRL)ABuG u23dhr (tBu) - Ot Bu 284

Boc-Trp Arg  Asp Ile-OrBu 237
Boc-Trp Arg Asp Leu-OfBu 238
Boc-Phe Arg Asp  Leu-OfBu 239
Boc-Phe Arg Asp Ile-OfBu 240
Boc-Phe Arg Asp norLeu-OfBu 241
Boc-Phe Arg Glu norLeu-OfBu 242
Boc-Phe Arg Gla Ile-OiBu 243
Boc-Phe Asp Arg Tle-O7Bu 244
Boc-Phe Glu Arg Ite-OtBu 245
Boc-Phe Asp Arg  Leu-OrBu 246
Boc-Phe Arg Glu Leu-OiBu 247
Boc-Phe Glu Arg  Leu-OfBu 248
Boc-Phe Asp Arg norLeu-O:Bu 249
Boc-Phe Glu Arg norLeu-OrBu 250
Boc-Lys(eBoc) Glu Arg Ser(fBu)-OsBu 251
Boc-Lys(gBoc) Glu Arg Thr(zBu)-O/Bu 252
Boc-Lys(eBoc) Asp Arg Ser(:Bu)-OBu 253
Boc-Lys(eBoc) Asp Arg Thr(fBu)-OBu 254
Boc-Lys(eBoc) Arg Glu Ser(fBu)}-OrBu 255
Boc-Lys(gBoc) Arg Glu Thr(@Buw)-OBu 256
Boc-Leu Glu Arg Ser(fBu)-OfBu 257
Boc-Leu Glu Arg Thr(fBu)-OrBu 258
Fmoc-Trp Arg Asp Ser(fBu)-OBu 259
Fmoc-Trp Asp Arg Ser(fBu)-OrBu 260
Fmoc-Trp Glu Arg Ser(rBu)-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
WOSevqisBusr- Ot Bu 287 Fnoc-norLeu Arg G u Ser ( tEBIYUR0BUN44422

288 Fnoc-Lys(eBoc) Arg Asp Ser(tBu)- (lBu 289
Fnoc- Lys(eBoc) Arg Asp Thr(tBu)-C Bu
Flﬂ'm% Pys(sBoc) Agsu Gug @éﬂh By 8@6@91

@m,%;Bocg @u Aﬁrgg The(tdB):- Ot Bl26292

s(sBoc p (1 B

PFE??S?‘ ys(cBoc) ‘Q:Pg SISE% E%EB}B Lt
Fripsc-duy s ( sBoc) Aeapg ﬁ@gu SsatBuBBO B@ﬁégs
FoiRCEduy S (sBoc) @iy AHgu JenzBuPO}BIO Ble6B96

EF’@CI@ s(cBoc) Gl Ao Leps 5@3 6%%; Axsfz(s oc)

FroetheBu) - Ot Bu 299 Ago Tho(Bo @F@%sl
BReI514S2005/ 0444%% AHOCTy rtzBawEB@C) agou Arg

GSkas 1 sk 8
Fserc(TiBu) - O Bu 3{12 Hpoc- LNsQOBwoce) €! Arg
FHHC(TI@U) Q Bu Apc- 1kysgsamoc) #ng du

Ser ( aB 3%% F €]
}tg e QBS 3‘%@ “E?Poc IILRY/?%% m)c) 7/A[C?;‘I(‘:’u AlrJg Leu- Ot Bu
FB:@EPHBOC Lys(sﬁ'mgc)Amg Asp- (B&U(tBu)T/'@ Bu 307
sompys(sTio) Ay g T g
B§8 Py s (sFroc) 488y ‘% g't(%g;‘-O:B
FBoe-Tips ( sFnoc) Axgp fz‘ﬂémg SePIh(thBﬁ)l O BwA11
ng% ; s(nggg AP AL ThMIcBB)J Qt Bup 312
Hg A G e @”u S @PQ@B o1
mfwsyaam@) Kﬂgu Aspy be(BO-BuB315 2880c- Or n( SFnoC)

E&ﬂﬁ%‘é‘gf%a&b St BHGBHT SFmiC) Qu Arg

Fmoc Leu Thr(zBu)-OtBu

Fmoc-Leu Glu Arg Thr(zBu)-OtBu 283
Fmoc-Leu Arg Gla Thr(fBu)-OtBu 284
Fmoc-norLeu Arg Asp Ser(:Bu)-OtBu 285
Fmoc-norLeu Asp Arg Ser(fBu)-OtBu 286
Fmoc-norLeu Glu Arg Ser(Bu)-OtBu 287
Fmoc-norLen Arg Glu Ser(:Bu)-OtBu 288

Fmoc-Lys(eBoc) Arg Asp Ser(fBu)-OtBu 289
Fmoc-Lys(eBoc) Arg Asp Thr(fBu)-OtBu 290
Fmoc-Lys(eBoc) Glu Arg Ser({Bu)-OtBu 291
Fmoc-Lys(¢Boc) Glu Arg Thr(fBu)-OtBu 292
Fmoc-Lys(eBoc}) Asp Arg Ser(fBu)-OtBu 293
Fmoc-Lys(eBoc) Asp Arg Thr(fBu)-OtBu 294
Fmoc-Lys(eBoc) Arg Glu Ser(fBu)-OtBu 295
Fmoc-Lys(eBoc) Arg Glu Thr(fBu)-OtBu 296
Fmoc-Lys(e¢Boc) Glu Arg  Leu-OfBu 297
Fmoc-Lys{egBoc) Arg Glu  Leu-OtBu 298
Fmoc-Lys(eFmoc)  Arg Asp Thr(zBuw)-OtBu 299
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Boc- Orn(6Fnoc) Arg Asp Ser(tBu)-OBu 318

Boc- O SFnoc) Asp Arg Ser(tBu)-OBu 319 Boc- Or( SFnoc)
WOAS(S/0681G2 Thr (t Bu) - O Bu 320 Boc-Orr(SFrmc) Ar PCASYR2005/044422

Thr (tBu)-OBu 321 Boc-On(SFnoc) G u

Thr (tBu) - O Bu 322 Boc- SFnoc Ar% GI u Thr(tBu)-CQ Bu

FaRB8- LF&faTun(T{r)p A‘ép Aﬂﬂ?g s BRBYt BRoc- Trp Arg A u

P&ﬂo% %ﬁ P ﬁr(’th%)”@the QoBu 326 Fnoc- Trp
eu- (lBu 327 Fno
FP??@CL

Leu- O Bu 328
el A PLé%rgG%\tﬁég%)QBtEéLD gﬁgﬁe Agp Ar;
Frloe= O sﬁigl‘ﬂxlﬁ qlz'brspg AﬁlgeF’ﬂtrgBGJ -0t e- GtOBu 331 Fnoc- Phe
e u L G Bu 333
e LR GATEL Qi BB M pe e &1y A 6
Freg- DyReF8685 Prgc-Gup Tt Basp tBlhe &%y 336 Froc- Trp

F@@%%E@‘é?%4442233% 3¥reé“$gé§9°f\38?;§§2?r o 532

B'FMIL e@bho% ? o a Al'sr Tﬂr(fBA)—@tE’lyr-GOBu 341 Froc-Trp
t 3 Trp p Arg
ggnr‘i&(%é%%jmé g Rl Sy ’]S’ PPy U 3B (tew) - o Bu 344
Herdcys{EFimod) u A@ung Bl:l)r@alB@tISms FHeoc- Phe Arg Asp
Bgﬂﬂ:%% 34@ gﬁﬁgg@@ nofjieu- O Bu 347

e Asp Lys Leu-OBu
B\SW@YS@@@OPhe Ly’sspel %fgLeTPI@BBh iz
Boc-Lys(eFmoc) Arg Glu Ser(fBu)- OtBu 313

Boc-Lys(eFmoc) Arg Glu Thr(zBu)-OtBu 314
Boc-Lys(eFmoc) Glu Arg  Leu-OtBu 315
Boc-Om(8Fmoc) Arg Glu Ser(fBu)-OtBu 316
Boc-Orm(6Fmoc) Glu Arg Ser(fBu)-OtBu 317
Boc-Or(8Fmoc) Arg Asp Ser(fBu)-OtBu 318
Boc-Om(dFmoc) Asp Arg Ser(fBuw)-OtBu 319
Boc-Om(dFmoc) Asp Arg Thr(Bu)-OtBu 320
Boc-Om{éFmoc) Arg Asp Thr({Bu)-OtBu 321
Boc-Orn{dFmoc) Glu Arg Thr(¢Bu)-OtBu 322
Boc-Om{dFmoc) Arg Glu Thr(zBu)-OtBu 323

Fmoc-Trp Asp Arg Ile-OtBu 324
Fmoc-Trp Arg Glu [e-OtBu 325
Fmoc-Trp Glu Arg [le-OtBu 326
Fmoc-T1p Asp Arg  Leu-OtBu 327
Fmoc-Trp Arg Glu Leu-OtBu 328
Fmoc-Trp Glu Arg  Leu-OtBu 329
Fmoc-Phe Asp Arg lle-OtBu 330
Fmoc-Phe Arg Glu Tle-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
WORMSAOGKBY 354 Boc-Phe G u Lys |l e-OBu 355 PRAGCSRHS/044422

Lys Asp nor Leu- (lBu 356 Boc- Phe Asp Lys nor Leu- O Bu

oc- Phe L nor u 35 Boc- Phe G u Lys
RO, o ssiTe pils Phebﬁéjb% o By 360 Boc. Do
FpopTps Leu- O BgP 388 Bo@é’P@é&H s G3a9Leu Ot Bu 362
FBec-Tlpe G n Hi srge@Giet BuT$s8BdBoc- PgaoHi s Asp Be- Ot Bu

oc- Phe Hi,s. . Be- 5 B Phe Hs Qu
Fﬁ%é@§8u 266  BAb- P o % "?I e-CCBl 367  Boc- Phe
Fryog-TaBp nor LeuAct B@SBG§h~1‘@%‘é‘) P Asp H s. nor Leu- Ot Bu
F38-Trfoc- Phe HiAsp GIAu nqlhh(e]%)@&u 37843Boc-Phe Qu Hi s

G Bu 37 S tBu)-Ox B
F@’%Lﬁ@oc L;s(cé‘r% @@grg% Buer3(73 g -
Fpge-Tirgs( cBoc) @% Aarg §élf(€$®c@ Bu3354 Boc- Lys( EBoc)
Fﬁou—PlhyS) Sar (Bt B!A)r %&L&@@Bh%é&%@@c) H's Asp

u u
F%%ﬁ‘%gzoow a4 \AQ%’ELQE’%? ézllls Ser (t Bu) - Ot Bu
Bgg¥hgoc- Lys(sBéé’?

SB GI elseife Bu) - G4Bu 378
BBic:Phd:ys(sBoc) @s Hys SeL&t-Bupu Ot Bu33g9o [0084] While
Bb

eptides o 4 | ustr d wth
par igcul ar pros‘g ?J’AE gﬁ%‘h%é ggﬁot ed that these
Bge-Bps nay be %‘bs{—iyﬁ ut ebemuot he|35br otecting groups
BasPhelescri bed hgg ewgpandlﬂérome or ngpe of the shown

BB& 9E'liggtelsn%a\%lr g}i@% ?&%Peaﬁi ?E:egr 35%;) csgﬁll Ino aci d
qur Ile—OtBu

Boc~Phe Glu Lys Ile-OtBu 355
Boc-Phe Lys Asp norLeu-OtBu 356
Boc-Phe Asp Lys norleu-OtBu 357
Boc-Phe Lys Glu norLeu-OtBu 358
Boc-Phe Glu Lys notLeu-OtBu 359
Boc-Phe His Asp  Leu-OtBu 360
Boc-Phe Asp His Leu-OtBu 361
Boc-Phe His Gluo Leu-OtBu 362
Boc-Phe Glu His Leu-OtBu 363
Boc-Phe His Asp He-OtBu 364
‘Boc—Phe Asp His He-OtBu 365
Boc-Phe His Glu He-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 norLeur-OtBu 371
Boc-Lys(eBoc) Lys Asp Ser(fBu)-OtBu 372
Boc-Lys(¢Boc) Asp Lys Ser({Bu)-OtBu 373
Boc-Iys(eBoc) Lys Glu Ser(:Bu)-OtBu 374
Boc-Lys(eBoc) Glu Lys Ser(:Bu)-OBu 375
Boc-Lys(eBoc) His Asp Ser(fBu)-OtBu 376
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center together with a central aliphatic am no acid.

[0085] In certain enbodi nents, the peptides of this
WwOi2na6emsi3dn range fromfour am no acids to ablIyU$2605/044422

am no acids. The term nal am no aci ds are typically

hydr ophobi c either _because of hydr ophobi ¢ si de

Bohdiva(eBochecaud¥spt Haist eyamBa)r éBﬁ no Hdi ds bear one or

qu@rey @E% Xy4dr0prf@1*§' CGRr OS&GBMJ@M Oupﬁrs End anino acids

Figsbision) & o1 ABoundin GRUBECRING ( HE0G, de chai n or

the C and/or Ntermnus is bl ocked with one or nore
hydr ophobi ¢ protecting group(s) (e.g., the N-term nus

[0094E bl ockeslle b béntiRS of TS ase iNbgRtddNith partit€lar p@tdting

e Ctermnus blocked with (tBu)-QBu, etc.).
groupy.it @axorqd thatiikese @rRUPS May be SHRHHIEE WHE Ofiep Projeting groups as
bas [

dcscgﬁg&’ﬁél D& am oé gl(':l% e%?tlge s%o@'ﬁ'p?&z&%{&?% @@ﬂéj %{%e;egil%mated.

donaln or an acidic donaln and an aliphatic domain in

a | onger, nol ¢ rs.can be
2 ot Dasic al acid in the
repr esefited—BJ PLoA e S0

hydr ophegiter m@ﬁ&& vhﬁﬁﬁ céh\tﬁﬂ @mbﬁbu@aﬂﬁm £6dj ng
group(s) as described herein and X2 is acidic or
[00838si ¢ Wik b@taXBemBodimephahe peptideXaf this ialdrpioatrargevitvizh Sour amino
X3 is acidi¢c or basic. The 20 peptide can be all L- . .
acidi FR9UBER AT 26 TSGR TGS ot Tyl S dppmigbic citer
becdiSd 9 h)[(ﬂg}]gh %Z&et@fb A Rl Rk ﬁﬁ t&%ﬁhélda%ﬁné’famﬁpb&r one of more
i nvention ut are not | mted
hydqogmbwj plsatfszhogvgmups TEN snfo aEEeEE] aﬂchKf‘)ezr@hchmalmﬂl@sxtlw

oS AR 58 BRI NI G s
Pl
S0V gyl PSS S SO o, B o

with Boe- ,AErgocSeN(mBmyL @ a8 8 CHempgnusigededoyithuirgul-owbu, eic.).

Typ}fﬁlﬁ)g :ﬂ%lj%en ‘EHB%E‘L §E}%}§§g%s a}l&?aglc 06%101610 amino acid and an

aliphbiBE Gbde) adll gu 3&3{1 4 B Gr kbaie Beshin@runle@idic domain and an
Ser (tBu) - u 384 Fnoc- Lys(eBoc) Lou Qu

ahpl@ém(dpma-)nl@tasgngﬁwmiwbc Lys(eBoc) @ u Lou
Thr(tBu)-O:Bu 386 Fnoc- Lys(cFnoc) Lou Ara ) .
[0088¢r ( t Burh&teBow3d@rskanbe rdpygemﬁﬁbyfonnuﬁa,&mg which X" and X" are

hydrgg]{x g@fgdf B %ggo;ﬁ}gﬁ%cpmtfé@%éé% )s) s cﬁesilgﬁxi herein and X is

a01d1-?§3:¥1lr B BE 1380phaBe6r X s(hipRaic white KP & abhtid bBbsicOriie

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.

SEQTD
X! x? X3 x* NO
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Boc-Lys(eFnoc) Lou Arg Ser(tBu)-OQBu 392
Boc- Lys(cFnoc) Lou Arg Thr(tBu)-OQ Bu 393

WO Bs/0b318T aFnmoc) A u Lou Ser (tBu)- O Bu 394 PCT/US2005/044422
Boc Lys(anDc) GI u Lou Thr(tBu) O Bu 395

i 397 “B&c- L§%r6@séré3‘¢3}lou et
FﬁmLyﬁﬂBe@ Bu 398 ABgc- Lys(eBoc) S&BupleBThr (t B8) 399

oc) Gu Yag Thr(tB %) % %ﬁ;ﬁs(fB 4§2u
F%%Yﬁ?ﬁé&gmc?oé u%ggul_)ézggf’ﬁc A

Frdoekyy(shaBoe) G u Glu Thr (LBu) - BBEBADHIBO089] 384i | e
FIE&QL pigles of Tabke,5 ar egh[ll usg%rg[gg Ikt h paggq cul ar

roups, ot ed hese groups may
);’Wg‘zsl%c?cgu?ed \?\Atﬁﬂ%t her pfBt ect PG BERs as? 386

kaesérys(laEnhoc)her ein &md/ or odegor Ba(BupDiBhe shssn
Fﬂ&!{&@(&pﬂg@gr gupe::%%?ea(nel I S?Eﬁgg éa@tBr?g?r: Inoggam d

Vi
F“???p#‘ﬁ%(eﬁ}% ergt ogetther wi Fiua C%GFYFPH? 6&%6%1“% 8% no
Fregt dysEB06E)] | n cefdlami n enbedi neEfirgBul-beBiismal 390
Bd@q@ts(ﬂiﬁcsc)og t{ﬂf I@f@ntn '002 Hegggerﬂrrrgme d‘tﬁﬁ;l amgio

out ten
BO%CLSgESth} §?t ypi cal lg@\'{" ydro bi cgéﬁs )ebr%%cauggazgf a
Bagylastphisisd ¢ si de ch@tin or BegausBir(iBe)-O8Bwi nal 3%ni no
Boaq,ydgemcpear one Ofy rmz; nmdgomaesﬁ )-OE9d ngbm

nd ami no agj ds an
If%g%ngggause of @hﬂydr Op%%]'bl cxlj%g 515% cause
OFﬂé’SEﬁB@é) chain or C %m&@@ub@%@zk d§96 i
BoP@TINGBRGH/ 044422 Afgj/or NPheer MTHIGBRLEORR@Ckedon t
BoRLSp8BoM e 1'% bl oRibd vt oo HEREOBE) ook "
Bogilys(eBgAY t he C-t ePHi nus billscked WhréBuY t Bu) - 98U,
Boellys(eBody pi cgll I y;: Gheagleglt val afnoLtTlﬁﬁBgf atngeaﬁﬂmtl de
a basi
BogiangFB@Sam no am%f(e g. g%n a 4oj;%ﬁzd)m a ba%ollc
SEEROOr an aci di €% domefl and Sré@benmtic d¥Bain in
Bo&—Lymomfc)m)I ecul e.G[W0091] THiese FeQBn)BIEL Can 498
Leggpted by Forgyla | vvh| Glhhf‘i%@a(gfhm ar g,
} e

h\/ rnnhnhl (‘tl ng

group(s) as descri bed herel hand X2 is acidic or
basic while X3 is aromatic or X2 is aromatic while X3
[0089]s aci dVhilothetpapides ofFeble Hesstillaeratdnvitiepatitulbr pratdcting groups,

i L AR 0 Ty AT B e
hermﬂﬂ?@ﬂ/&ﬂ &Rlor abre bf e s Rplotdclin¥Bib cXR bk Slinftskdd ed 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

34



Table 6 and in which X5 is typically an aromatic am no

acid. [0092] Certain preferred peptides of this
WOPmses3vN i ncl ude, but are not |imted to tRET/US2005/044422

pepti des shown in Table 6. [0093] Table 6. Exanples of

certain preferred peptides having either an acidic or
and/quiEN fergyinusdprPloskeovidh pRe YIHBOE &Y froPhotig BERGING&E HES) (0. the N-

i{ B b G- 2L 00., RidoflnyiX o X the ERRhibus Mekked with

tsm%%é‘{’@%i% o Ble-ohne, s %t“’éu’)-d BU 405 s DiEbkec ™
(BuFBu Lya). sBaddallyy the Aegral poitibBof fhexfBptidd@mprises a basic or acidic

. Fnmoc-Lys(6Boc) Arg Tyr, Trp-OBy 407 FEnoc-lys(sBoc) ..
RN GBS P08 SR B B8 OLYT HPTORFIA o scici
domdi i B hrdh B 0%in ENO6adey $oiRQ%), Arg Tyr

Thr(tBu)- O Bu 410 Fnoc-Lys(sBoc) Arg Trp

r(tBu : - ] : 1 4,
00911 (g PR R o BT R GLH Piigh X gpg X e
hydrlézﬂﬁobifﬁm?r Hl:eyﬁlﬂ%iﬁ?rlmbi{_zﬁsﬁ@ﬁiiw(gt g'ébtgip Dhas (ch?%beﬂlé&eimﬂrﬁ Xis

. Frmoc- Lys(sEnoc r, Thr u) - 415 . Froc-.
acidio,ps (oawﬁ%&@;le A&qgs Fppa 91{ Xoipaensis %%Bﬁﬁﬁc‘l-%%%%% ylhe
o STIRTY: RS0 b FocoLualeSmeD. i D g o
can ¥l @preBated iyg § affmaiodifi catidy of FomfulBljn @hidh X4 29inserted as shown in

Boc- Lys(sF CAr rp Thr(tBu)-Q By 421 Boc-Qdu
Table PAngrp C?&&) SW?%‘&E&P-&E&I&}‘C 10 438 \WD 2006/ 063132

PCT/ US2005/ 044422 Boc-Lys(sBoc) Arg. Trp Tyr(tBu)- O Bu
[0092b3 Bo&eriyiapssersyd ppgdasef tis povontien inshide gy apgaqt digytef! to the
Peptﬁ??ﬁ%{ﬁ ;Bg)aa]’erg (tBu)-OBu 425 Boc-Lys(sBoc) Arg Tyr

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

B T RO T AR T i

basi®AhioC4l in (R QineetddRther GiBUREntrillarhBatiodBiflotabi@l t hese
groups nmay be substituted with other protecting groups

as  x! X* X’ h'§ X* SEQ ID

NO
Fmoc-Lys(eBoc) Arg Trp Tyr(fBu)-OtBu 405
Fmoc-Lys(eBoc) Trp Arg Tyr(fBu)-OtBu 406
Fmoc-Lys(eBoc) Arg Tyr Trp-OtBu 407
Fmoc-Lys(eBoc) Tyr Arg Trp-OtBu 408
Fmoc-Lys(eBoc) Arg Tyr Trp Thr{(Bu)-CtBu 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(zBu)-OtBu 412
Fmoc- Lys(eFmoc) Arg Tyr Trp-OtBu 413
Fmoc- Lys(eFmoc) Arg Tyr Trp Thr(rBuw)-OtBu 414
Fmoc- Lys(eFmoc) Arg Tyr Thr(rBu)-OtBu 415
Fmoc- Lys(eFmoc) Arg Trp Thr(Bu)-OtBu 416
Boc-Lys(eFmoc) Arg Trp Tyr(fBu)-OtBu 417
Boc-Lys(eFmoc) Arg Tyr Trp-OtBu 418
Boc-Lys(eFmoc) Arg Tyr  Tip Thr(zBu)-OtBu 419
Boc-Lys(eFmoc) Arg Tyr Thr(:Bu)-OtBu 420
Boc-Lys(eFmoc) Arg Trp Thr(zBu)-OtBu 421
Boc-Glu Lys(eFmoc) Arg Tyr(zBu)-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
wopetississ havi ng aromati c am no aci ds or ar orBAT/ES28¢Y04é122

aci ds separated by histi di ne(s) at the center. [0095]

In certain enbodi nents, pepti des IS Jpvention
Racdlwsfelioset eri zed BYEit e Bttrons thng;fggf“gE%%sed i e
Bd@q,ﬁeaﬂcmb of the wwgecul eTyhi ch al | oWtpy@iBat i on of 424
c:c|e andtthgt al g@w ghleT ptl'ﬁﬁ- tg@yb@{ée? E?ms
n amat or y oxi di zed | i a
Igyy bper oxi de€énd pth}éEphoI i pi ds ﬁf‘f&g imgl n anX%
BDCLId;&(aBm) product @frg ar acHiedoni ¢ aci dilat(zBuh@©tBn-2 427
[0096] I n erta| @rpenbodl nentrphr(tglag@ﬁgu 428

maxi mum of about 10 am no aC| ds pr efer entl al I y (but
not necessarily) with one nore of the am no acids

[009%di ng t HEhite Be@eptisles ohtrblop afw@u%tmt%wgb iPaTticifaF Rrofgrdng
o} @,dﬂ rﬁ()og%d b2 tﬁgsegg Jgjg st gg,ysqg&ﬁm& wt%]%tﬂé}g)&?ﬁpﬁggﬁsu@fas

¢ SI ecause the 't

descamem Qe G{dfor daear meReofake e fryrcophgliup cit beddimgated.
group(s), (e.g., an N-termi nus blocked wth Boc-,
Franc-, Nicotinyl-, and the like, and a Cterm nus

bl ocked 6M t h s eptideBHating dpSmai€ aiingo hdiledr atdisdtRatinine
of having an ac drc or basic amno acid in the center,

t hese pagidsgepangtadhwhistidinatsratthetentesic i ¢ ani no aci d

at the center or have aromatic am.no 20 acids
[00%d par at &8l cerjaimpEbr@meats; the Ppiides pE BHs Brertiod Fephargderized by T

elecErggﬁg t?lét B{{ﬁds@d ertﬁg ?ér{t& 91%3{51%)%9@% gxfhlél‘héltﬁxl\%ﬁ%cﬁ'ﬁlt#xp& t}lle
partiE&balrﬁl tHat 4110098¢ péliﬂialb @arficleExanmp pﬁ)—@ﬂa@ﬂﬁtﬂrﬂ oxidimdi hpgﬂs such as
onati c amno acids in_the center, or arog&é

Faityage By EPAIETigRs EbRETOLBIGRATA §0T§%‘Béli*3é}xé<gt189 P

h% gf WO 2006/ 063132 PCT/ US2005/ 044422
aracgglf g‘f %ﬂ%&%@%}% rNO Boc- Lys(sBoc) Phe Trp Phe
003y E0% BB 4280 B YR SRR s o 4 s
acidband h BirkirkliBlof 460t 18aamidy/s{ &BpefereilT) buthive necessarily) with one

Thr (tBu)- O Bu 432 Boc-Lys(sBoc) Phe Hi s Phe
or e O the prinmrridsIwingsse D§ieneisyegr obike Jpiglo Fﬂﬁ@ with the end amino

amdéléélglttg @ggk_ %@ﬁ %}‘%’Iéer b %s%‘igiﬁé wﬁlpg ?J‘%ﬁﬁ{@'rbué%se the terminal
amipeididEuheaoiBtiodBore H‘jlldﬁ@hbhly bldckaiesBow)(s Pheg. TapNRheninus

Thr (tBu)-OQBu 437 N cotinyl-Lys(sBoc) Phe Tyr Phe
blocisgd mtiggi;o_ca%go%@gwotmyl- and ﬁue llk)f/: and a C- tenrl;}nus ‘glockelgl with (/Bu)-

O7Bu 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 arormatic domains separated by one or more histidines.
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Ni cotinyl -Lys(eBoc) Phe Tyr Phe Thr(tBu)-OQ Bu 439

Ni cotinyl-Lys(sBoc) Phe H s Phe Ser(tBu)-OQ Bu 440
woRbebimyl - Lys(sBoc) Phe Hi s Phe Thr(tBu) - Ot BYCTABR005/044422

Boc-Leu Phe Trp Phe._Thr(tBu)-OQ Bu 442 Boc-Leu Phe Trp

Tabl eXg are illuXfratedXiith paticul ar ProtectingfQ D

groups, it is noted that these groups may be NO
B&UPpdERHEd W Phe Ot herpypr ot eghtng grRMPBuROBUlescr 4bed

h d/ of he sh n
o e' ﬁ be ef[ ﬁéugo 2 zj; e eBRRDESL 0, 430
B‘ahbbf&(éﬁ{vﬂapept i 6. [0%00] Fo Fhe salef@BerOimr i t y43h

hER&h tripepdi delsmfld tetmapegt lId@@B@)‘ otlknuzl 432
L ar e nera | Ze e
BT‘“O%*? BaEpl o goh ey

ner struc ure 0] aln peptl

B@Ile’ﬂﬁq?%OQ)nvent Pbn. X XBs X X Pﬁ?dropﬂ&l@‘il‘ﬁukg@@ chai |"r34
B&ﬁL&’s‘ (&B&Y) ---- Vaydroplpabi C(SIPQE-TgDT Sey@EB@ROE C tB_aasg
c N .or in up(s ro ect
Xi‘gi ( Bﬁ drgﬁ%oblgc dg C?g(lgﬁ Bagég(?%@i"{gl{}%} o
Nﬁy@m absBecki H ge or Ay®IrophdBfc chdiu(Bw-Pidtecti A7
Nﬂbw@@)sgsﬂw OBH@bI C Tgf ot eClPhélg gffﬂéﬂ&Bﬂ) OthrophaBBc

d B hyd bi
N%bté?%g‘ﬁg%%e chalér:1 O?S’I&otgc{ ?ﬁgog:rgl}%( ophob|40
Nl@ﬂ@t)étl%‘ gr ol s) itlr oph&Bf ¢ SI ‘ﬂ\bl di c46¥

NiBagi - sBB |Phehydromt|g)b| c Phee -37{‘11!{@312}30&@6313341

B@C‘ﬂ'éul\] 2005/ 04 KEipydro fobi c R )ob%ot echihng
s, et < Jtnieclil o UMD oot

or hydrophobic chain or protecting group(s)
[0098Y dr oph@Hiile thepatided o ubly Dae (Bystrated 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 summatized 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)
hydrophobi¢ 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
WO0grw®p3183 hydr ophobic protecting group(s) REAGENHSEHE22
side chain Aromatic Acidic or Basic hydr ophobi c side
or hydrophobi c chain or protecting group(s)
or hyfiseghalpihobi ¢ prot ecti ng group(s) hydrophob‘f}@l%‘?rde
protectvay grodp(eymat i ¢ H s Aromatic hydrophobic si dydrephobic
hydr ophobi ¢ chain or protecting group(s) hyphetastiadEwup(s)
hydr eh%%tderaﬁmar oup( $Miphht@102] Waetdic boBger pelprdrag®bardde
hosd and X3 can represent domai ns ( ectgin or
orhy 1
s two or nore am no acids of the s bpHodit
protet §1 %(t?]; for e ! :
er than individual amno acids. JaRlcBn8gtahip(s)

|nt nde obelll strgti.ve and gmtin
hydl‘fﬂl?@g ﬁ‘é‘ pr é\ﬂcﬁ“eafﬁ%g Yher ei nArll Itgjl‘%er sui t gﬁﬂd‘ﬂ’ side
or Yﬁ@M‘P@‘és can readily be identified. 8) Pair ani n
protegiéqgigtoap@ di pepti des. [0103] In certain en‘o‘g}{ﬁ'r nt]hci &

this invention pertains to the discovery thB’EOtftCélFlgépr(s)
hydrqgiobi: side chrinno acidemaéem ni stAeidid of Bagon; uRYIPBROLNG $1He
or hy@asphobicher or linked to forma dipeptide helveen she or
Pmtem@@ﬁ she properties described herein. Thigdrophabhout

bei ng bound 10 to a particular theory, it i prdedtinggesip(s)

hydrdiRbic g unbie pai sophi@n nopaci dsaametiadm hjdbpticd bide
on ug%tl on with each other, as described hegghar they

or hy Q
e participating in or inducing theqy hblc
protegid %?%g of micelles in vivo. [0104] Sinila Cht
ot her spe Sk
that the pairs of peptl des Wi II associate in vi Vo,

and denonstrate physi cal perties_includin 1
019%]ol ubi | PWhyre langer nywtld@@élte f(dexgt? an §r &8t &Pffts%’étrdog%?ﬁ é"g"
sol ubj | i Ly :
r 381‘)8?) gﬁ %%ﬁlﬁgl‘tel Mg pS os pho F@%&éggfégl*ﬁ%%f) gagﬁer%an il amlnc.}
acidsl Pabld $6rih@ha@id to $8110lsia@vecard rob st Hidingthe ((@NMRDY, provided
an aqueous environment, it is believed the pairs of
hereiangther witable peptiisn 6& Badibube %dE’iltbfé‘?tde in the formation of
particles with a dianeter of approximately 7.5 nm -38
WO 2006/063132 PCT/1J82005/044422 ( 0.1 nm, and/or
) f 4 : Y%t i on of stacked
ilayers wt h a b| | ayer dl nmensi on _on

.4 .
(0108 4 1 FrACHREHE TR P WBERS BTy B gy vt o
pairsOf R ?Ajng Emilsagﬁ’ﬁ]ﬂ%f%%&@(? & dorfuddibn ¥8/eQEh 8th800: k8 € ffim a

participaté ormation of vesicular structures
dipeptideappe oxé ombeleyof 38 properties described herein. Thus, without being bound

toa pamcular 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 int 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/mL)}, 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 S5 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
WOoRMSH6H3hg physi ol ogi cal |y rel evant properti &T/¥GIEEH4422

1. They convert pro-inflammatory BDL to

£ 0y, B bAIRLA e ol i of R R .
(_ rmrﬂé)’ gﬂ? Fpll n eagr{ry?at o f&rifé}i%é?mgﬁ&r%fesg&gecr ezjs% EeSyWEPL{ bilayer
dimériion ardbe edienohdd y¢ € 1 clrewith apcig: wetwean thy bildyers in the stack of
ener. g d by ter cells; [0108]. 3. The _
oo @R P e dhop A e it iy Do forgiaup ot pesicutar
strudt@k9 81 aphroxigie I—fﬁ 28). HDL chol esterol; and/or [0110] 5.
They increase HDL par aoxonase acti vi ty [0111] The

[01083! ' S OM%QESJ%E, E’x‘é 5%?1169@ Plied€q ﬁﬂa’i“fﬁ% | af?rgﬁlg)ra%%g%ﬁghﬁplay one

am no aci sequ
or meienef thelftdhmsﬂ}g/phyelc@gmaﬁiyaelem'pft@fértfew mul ation) or
they can be covalently coupled directly or through a

[0106] nker (€. 9. TBeP&avkit BkLinfladnfdS) FDL kO $RI-infRmmatory HDL or
branched |inker, a straight chain |ljinker, a
het erocycl i ciakeReHnllamymane HIPl nrasel avsi-inflamimvatenyz ed
pid, etc.). In certain enbodinents, the pairs of

[0103]11 no adi ds Zhey dﬁ@mﬁ%hDLymﬁuqa&ed)mhﬁo ehtmatactegmtivite
bond to form aed|t$cﬁg) '%F I n.vari ous enbodi nents while
t he di pepti ded %%Wé& I%;S ‘conprise two anino
c ring tached praotecti grou this
0108fy ene 4 a f@eycﬁge@%ﬁ& fdiopaaicie s ae P HIoR y

one of the am no acids bears one or nore prot ecti ng
(0103} oups. 4 011%heymaise Ly shobsteanh Aed/aci ds typi cal |y
conprise am no acids where each amno acid is

[0118} t ached t o &heyl isersesedHRl paepratasngetglipup (e. g., a
hydr ophobi ¢ protecting group as 25 descri bed herein).

[011The anmi Toe pairsds aodmm Ehmadsi aan bhedbimsteteias beﬁa&{tﬂnmlnﬁ) acids
certain errbogI rren S,.. Where the am no &I ds conpri sing

(gl P Qe el SR LY RERE- o8 Ont ROBPIRER FTBRIAIORNPGEY oan be
corasl eoRal ard gl kgl RIS s Sl B«

branqh@ﬂt/}mk@z@%mgmam hnﬁc@a 4 Bpteaiyblic Bnkek) d lisster &irined cAdbmwtized
airs. o nvent i on

l1p1d F%f ? y c&gtﬁjlnl eatébol?:lﬁe% &hepeabls et gau,nozacug@ge e9\leptly Jinked through a
peph&@ﬁoﬂh% tOFE 2 S Rptide. B Vaﬁ@@s &Bbcﬁiﬁem%ﬂe the épeptldes will

Boc-Arg-G u-Q'Bu*** *This would typically be
typicaldeempriseiwe amine amqlsufmch bemingi aphattacledquoideting grouiacthm

e P BEERL rhhGP S R EAAL 55,0 R o o

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
wOowrpaskeaiz of the ot her peptides descri bed heP€§TAIS2005/044422

[0114] Suitable pairs of amino acids can readily be

identified by providing the pair _of protected am no
[0118¢i ds arapled dlestgdp pa@oaRd Rafra AL Qe BEFRIG: t he pair

ptide for one or nore of the
phasiicahcidiidipeptiflsi ol ogi cal properties descri bed

Wdl ments, this invention excludes
- paPP&AsE no acids and/or dipeptides conprising
2. aspaéie.ongihe and phenyl alanine. In certain

enbodi ments, this invention excludes pairs of amno
3. ach%Phﬂds/r@@tBH’ﬁ%ptl des in which one amino acid is

[(%Pﬁﬁ}é‘l‘&e‘i}?&gpbpyl cycl ohexane) car bonyl ] - D- phenyl al ani
5. neB()@gtrg.g}wmtg@q}** 15 [0115] In certain enbodinments,
.—the amno acids conprising the pair are | ndependent I y
*Thisevadd typicaHy be rirpingteradinceonginsitomyitb Safﬁpnécalﬁan@ agifhi n
aci
i S it GRP s SipeBde el DAk fjcheich it
Oheé“[c ), and a non-polar amno acid (e.g., alanine,
i P bdriigh ethdEmBRts, this Peptidd weuld pe aliiniésterpd eitlydraldmionén

comb[néRbPRIABne UF!hE'oﬁHélr Peptides Beskribddhet@hl ai N embodi ment s,
where the first amno acid is acidic 20 or basic, the

second am no acid is non-polar and where the second

[01191? no a%'uﬁaﬁig % (%' 85 aci sﬁsbahg'eacﬁlﬁ%e 1&%@21;2%?&)90\?&1’ gthe pair

non a| ne
of pasidonel amnd acids ar&mmil dipeptide agé dﬂﬁdcr&amn@ thiacpaat é¢fsniiasi c,

and vice versa. (see, e.qg., | e 10) 0116] Si m
acidg/gias i fob ARe RO T élbwwﬁé@ % Oéam’%ﬁ?ig gl Hﬁépf‘ﬁa?sr Spibed

abov%:'b ﬁgg%ﬁtagxg@%ibg%gi@ts f® n@%?ﬁ%gleﬁclh?bg gf R TERReHs B ANE

5 adm ni stered
dipeptidesaojnprising aspanit hc1éan¢pkmﬁ1&lakan1m40n Wﬂ@@@b@@ﬁr@% this

. PCTI US 005/044 2 . Table 1 Cert.ain neralized am no
inveREpR RS PR T B SO0 F i SR e b R AR R 1S (-N-

{(traﬁg-hqscg&%ﬁ&lc@dh%xﬁé%a%o%y A@ﬁ%h&lyfﬁélﬁh@(na{;’eghﬁﬁbﬂl c

ol ar CIdIC . Basi c Non polar 6.

[elllgirdpgg?# s%?%ep%g%ﬂ%hg‘r%e %{gﬁg CBJo}@glgﬁlE??ﬁst rative

indepaetiendy sdi¢died frog. thdgiong cm’m@tmg af b agdipramindedd e gekspartic
ot her suitable am no acid pa rs/di es . .can
acidy glybig agid, ded @rwﬁq@amn%}mst\ffog Jypies, 85 q@d@éydme 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 armino 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.

~4(-



[0118] In certain It was a discovery of this invention
that peptides that m m cking the anphipathic helica
wWOameRsis2 of apo J are capable of mitigating @6/ E20GHIHE22
synptons of atherosclerosis and/or other pathol ogi es
descri bed herein. Apolipoprotein J possesses a 10 w de
Tablﬁdﬁp&ieatﬂmf%%fah@dr?@é‘n@P%%quéﬁ/dlﬁ?ﬂﬁdé?n li ke, or G
: cl ass G anphi pat hi c
hel iX 15 Found i n ?o ul ar protelns and t hus, the
i.nameagliiass G ThlBam6|aSS of anphi pathic heI|x is
characterized by a randomdi stribution of positively
2.char®@®# and negafﬁ#@¥y charged resi dues on the polar
3fach&h&h a narrow~ﬂ%gﬁglar face. Because of the
nar rrow nonpol ar fac I's class does not readily
4.assa¢bmpslat t h phasphol i pids. The G 15 of
anphlpathlc hel i x_possesses sinilar, but not
5.i derftdstal characF@ if4cs to the G anphipathic helix.
6. Sim éﬁg$ 9. the cl ag5.G anphi pathic helix, the G class
pepti de possesses a randon1d|str|but|on of
p05|t|vely and negatively charged residues on the

olar face. However, in contras he cJas
mﬂ%ﬂrphi pattif 80e fhak %mﬂé%idaﬁaﬁé{[#} ﬁﬁﬁﬁ $ ke
R G R S 21%‘-%% 8@{%2)‘1?'32%@ Pg i
5  paird/éipapttleStan wadllyf beedeggrtiiraide it fromthe G class of
anphi pathic helix. [0119] A nunber of suitable G
anphi pat hi ¢ peptides are described in copending
apphi_catAipanp (G5t 20, 508, filed April 5, 2002,
USSN 10/ 520, 207, filed April 1, 2003, and PCT
[0118ppl i cafn MMMGS@@A&OQ%B of i isglemjon that peptddre 3hat ppmicking

the Bespyragpsfot Frmsnd offmoie “apleden it ime qrapunoygoms
of aﬂa@@%ol@fo@m raﬁBJ%f Slet pugloAsRdbs Pl Héré"l@' g@lﬁ @gﬁ@inl’ﬂspcgﬁesses &

apo are illustrated in Table 11. le 11
10 mdepn@fpg}aré@e@gpxedmuia@pmﬁ@e-hkﬁ, Qs ampb@hﬁucdwlue'eh depergns. The

tast et BB H SR G e el i S P e hRE:. o

ciassl— SRt AN ard iz QEMR GBI YN IDn ORAYNG Ve 4 4h arged
I QNA KQ KTLI EKTNEE 447

and RegpHVENIcERERKIKREDRY NEthRPSIT Racr pyithparraveeTaniagendiseruse of

oo 4 AT SO oM TR . 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 PFI EM HEAQQAMDI 456 PTEFI REGDDD
457 RVKDQCDKCREI LSV 458
WO RBQAKIIRREL DESL QVAERL TRKYNELLKSYQ 459 PCT/US2005/044422
LLEQLNEQFNW/SRLANLTEGE 460 DQYYLRVTTVA 461
PSGVTEVWWKLFDS 462 PKFMETVAEKALQEYRKKHRE . 46?—%’6{59121]
suitaPleepopiipes afdlsis afvenhesthpiye mlatehto wrpBiPathig ke omains of apo
[.j,m.1t t ariants of apo J. Generally speaking G
Jﬁe&gﬁg{aﬁ%mﬁéﬁ%ﬁ%nti ally any other protein preferably
apo proteins are also suitable. The particul ar
suitability of such proteins can readily be 10
determ ned usi ng assays for_ protective activi té/ {)e.*g. ,
[0128§ ot ect L Akfe LbL Praferrdoseptdasi fohusedn #s FRETFGIIEREROE ™ as
amp%ik%ﬁ?n?ctﬁeqlgglqio 'r?s'cﬁ’abm.t he Exanpl es. Sone particularly

erred proterns “include G anphipathic helical

domrai-nsof —vartants—thereof—<eg - —conservagi Yf%
Elﬁfbgf‘iata%ﬁq”‘?ﬂ’?g and the like) of proteins | §?‘I | ?%Tg,

LLBOLNEQFNWAHSRIANBT@EE Al , apo AV, apo E, apoét |,
LLY%%@E:‘?@%FNW‘W Ake |ike. -42 WO 2006/ 063132 445
Certain preferred pepjt des
NEE * WQ&%@YN c helical domains lge%'éel at ed
IQNA VASYPKQIEThEEKTNEE t han apo J are illustratedin

R e & hel  cal gommi

|1 C ellCa mal Ns
PG@M teins other than apo J. Am no Acid
PCBEQIERIEFSEQRYORNO  WDRVKDLATVYVDVLKDSGRDYVSQF44$ 4

ECkBe @i KrNERYRO 33 region of apo Al) 451

LVX&E? SQLSNNAKEAVEHL(KX 465 (Related to the4§f)t0 31
apo AlV) RWELALGRFWDYLRWOQTL SEQVQEEL 466

MNGORADSULEN the 25 to 51 regi on of apo E) 453

Q MDETM BLKELKAYKSELEEQLT 467 (Rel atiggl to
B E regi on of apo E) 45

g RLGADMVEDVCGRLY 468 (Related to the %1 to
PFUARITHEHQ@AMDIapo E) VRLASHLRKLRKRLLRDADDLQKRAC 469
PTEFIREGDDD 457
RMKDQCDKCREILSV 458
PSQAKLRRELDESLQVAERLTRKYNELLKSYQ 459
LLEQLNEQFNWVSRLANLTEGE 460
DQYYLRVTTVA 461
PSGVTEVVVKLFDS 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
CHI, and the like.
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(Related to thel 35 to 160 regi on of apo E)
PLVEDMQRQWAGLVEKVQA 470 (267 to 285 of apo E. 27)

WORBEBREBFTDQVLSVLK 471 (Related to the 60 t PCAGUS2845/0d#422
of apo Cl1) LLSFI\/QGYI\/KHATKTAKDALSS 472 (Related to

01T St  ieie O eRBAETRIGES F & URbACH AP LG hebcel domain
reiaﬁe@%@éﬂog?&@ih@cﬂa@r HAddhd § &@%ﬁus'trlaﬂekﬁﬁ Tatibye. G pepti des.
Peptide SEQ ID NO

Ac-Lys-Trp-1le-Tyr-H s-Leu-Thr-d u-dy-Ser-Thr- 473
Asp- Leu- Arg- Thr - d u- GI y- NH2
{01 pL{:u-&f&B&P{#ﬁ I?Tcé{ Ge &ﬁeﬁlﬁ& S mveﬁ{:xon 1%13?%%0@'[ amﬁllupathlc
hehcm dbMamd Fddatb@ tr aﬂgaéprdf&lﬁs &iBe-tAA agd M- G y- Ser - Thr - 475
Asp- Leu- Ar g- Thr- u-dy-N

S yar - TyrHS- Leu-lnr-uu-uy-ber-g 0
‘“ﬁi{\sﬁ AL e hr-a u-d y- NH2 - 43 WD 2006/ 063 1a
D("T/ | IQ?ﬂﬂ'—'\/ 044422

WIRVKRLATY Y VOV ERBSERDY¥SQ%hr - G u- G y- Ser - Thr 46477
(RASPd beethe Artg 3T ogidd of dpoyA INH2

W{E W@WTM-G u-Gy-Ser-Thr 35478
eu u- -

(R‘?ﬂ\éfﬁ‘ll%ﬁquﬂrﬁo f’ﬁéﬁgﬂi}oﬁ-@@ﬁ]{vé Thr-d u-d y-Ser-Thr- 479

#E}Wﬂ W%%Q%ﬁlﬁr@ u-a@ y-Ser-ThrfmﬁAfSO
(Rplsiﬁidlli@dl 59t015H rrﬂmy ofyRa B2
LS VMML@EM{EHKSEHMYKBELEEM y- Ser - Thr 467481

@Q@‘E S- % gﬂﬂgg U?flgg m“;zThr-Gl u-d y-Ser-Thr;mSAfSZ

(RAGitddyts theyal- rbll@é“fégﬁed—b&;ial&- Thr-Qd u-d y-Ser-Thr- 483

VRIS ERERR PR IR RIA BDP R AR 469
(Related to thel35 to 160 region of apo E)
PLVEDMQRQWAGLVEKVQA 470
(267 to 285 of apo E.27)

MSTYTGIFITDQVLSVLK 471
(Related to the 60 to 76 region of apo CII)
LLSFMQGYMKHATKTAKDAILSS 472

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

[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;
Ae-Lys-Trp-Leuw-Tyr-Hig-Leu-Thr-Glu-Gly-Ser-Thr- 475
Asp-Leu-Arg-Thr-Giu-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

WOABSIGEI3TYr - | | e- Trp- Hi s- Tyr - Thr - A u- A y- Ser - PGLUSEE/044422
Asp- Leu- Arg- Thr-d u-d y- NH2
Ac-Lys-Phe-1le-Trp-Hi s-leu-Thr-Gd u-

Ac-Agp-Ter-WregTThr 2 heg-Fhnpglu-Gly- Ser—Tar- i
AspAd-ebyBrd-eth-Geu TP PFs - | eu- Thr - A u- G.y- Ser-Fhr-—487
Acﬁ&yngtpnmymj§yr?mns.EgeuThgygiqmquwSerwﬁhr— 478
AspAd-ehya3r g1 Br-GCouT¢p Mg - | eu- Thr- G u- A y-Ser-Thr-—488
AC#ﬂ&B*EEH—BMQ}TThfﬂig1ILg~yh$kE&u—Gly Ser-Thr- 479
AspAd-ely 3 FyFhr-GouTelPie- L eu- Thr- G u- J v- Ser-Thr- 489
AC—A&rswEEH-Wg«‘IThf—ﬁ@ﬂla@mgi‘hmkﬁlu—(}ly—Serw‘fhr— 480
AspAd-ely 8r JrPh-GéuTyry-PHe- Leu- Thr- 3 u-d y-Ser-Thr- 490
Ac—A&}ﬁB——IEEH-Wng'IThFHG—th@—y‘thﬁlu—GlywSer—'ﬁhx‘—_ 481
AspAd-ely 8 FrThd-CeuT§ry6ia- L eu- Thr- J u- A y-Ser-Thr- 491
Ac-Asp—Teu- NreTHor HG tEHE-Fhrpiu- Giy-Ser-Thr- 482
AspACey8x J+Thrd-GeuTgtyts - Phe- Thr- J u- 3 y-Ser-T ihr-..492
Ac-Asfe~Ireu- Brg-TFoFHG tFIE-FhNHRlu-Gly-Sex - Thr- 483

AstACey 8 Thrdceutyt»-Hits- Tyr- Thr-J u-d y-Ser-Thr- 493

Ac-Asp—Teu- 2 q-TThr HGh tMe@ihNH21u-Gly-Ser—Thr - 484
AspACcuy 8 FrThi-CeuTytyHite- [l e-Thr- G -G y-Ser-Thr- 494
Ac-Asp—rey- DY @-THoF H G tEYE N1 u-Gly-Ser-Thr- 485
Aspﬁmehlysx&fﬁm—lGéuW?ry-Hﬁé- Leu-Ser-Q u-@A y-Ser-Thr- 495

Ac-Aspr-PRe - Al q-THorE G tld@-FhiH21l u-Gly-Ser-Thr- ARS
AspAC-cy 8r ¢ PGB uIgty Hitk- Leu- Thr - Asp- G v-Ser - Thr- ..496

Ac-Asfp--Leu- At ¢-THor HGh the@ rhH2 1 u-Gly- Ser-Thr- 487

AspAG:eluysr&Fmﬂ—IGéquyHi&s Leu-Thr-GQu-@y-Thr-S

Ac-Asp-lred- Al §-THpr 2k thdd yrhHZ 1 u-Gly ~Ser-Thr-
AsACrehyardrPatd@a gy Hits- Leu- Thr-J u-J y-Ser-T

AcGysheu- Al g-THF PR tE & -yrhNHR1 u-Gly - Ser-Thr -

Ac-ASRs-Ty b= AL §-Thiar-1.681 tE&d YrNHR 11 -Gly - Ser~Thr -
Aspdy g phtlauTgl v Hils- Leu- Thr- G u- G y- Ser- Thr- 501
Ac-Lys-Tro-Ile-Tyr-~His-Phe-Thr-Glu-Gly-Sex-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,
AcwLys—Trp—Ile—Tyr—His—Leu—Ser—Glu—Gly—SermThr— 495
Asp-Leu-Arg-Thr-Glu-Gly-NE;
Ac-Lys~Trp-Ile-Tyr~His~Leu-Thr-Asp-Gly-Ser-Thr- 496
Asp-Leu-Arg-Thr-Glu-Gly-Ni;
Ac-Lys-Trp-Ile-Tyr-His-Leu-Thr-Glu~-Gly-Thr-Ser- 497
Asp-Leu-Arg-Thr-Glu-Gly-NH;
dc-Lys-Trp-Ile-Tyr-His-Leu~Thr-Glu- Gly—Ser Thr- 408
Glu~Leu-Arg-Thr-Glu-Gly-NH;

Ao-Lys-Trp-Tle-Tyr-Eis-Leuw 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
Agsp-Tyr-Arg-Thr-Glu-Gly-NH,
Ac-Lys-Trp-Ile~Tyr-His-Leu-Thr-Glu-Gly-Ser-Thr- 301
Asp-Iie-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;




Asp-1le-Arg-Thr-d u-G y- NH2

Ac-Lys-Trp-1le-Tyr-Hi s-Leu-Thr-d u-3y-Ser-Thr- 502
WORS($0¢332 Ar g- Thr - A u- A y- NH2 - 44 WO 2006/ 063 PEX/US2005/044422

PCT/ US2005/ 044422

Ac-Lys-Trp-lle-Tvr-H s-lau-Thr-d u-d y-Ser-Thr-.503

Ac-Ags-Len=Lles-TPhr s a@-Farpplu-GLly-Sexr—Thr - 503
AspAdely Y Tr -G uTy+y s - | eu- Thr - d u- G y- Ser.- Thr- 504
Ac-Asp-Len- Preg-TSer Ik the@-Fhrpplu-Gly-Ser-Thr- 504
AspAGely 3r T+ pr{GAuTGivHits- | eu- Thr - d u-A.y-Ser-Thr-.. 505
Ac-Agp-Len- Ara-TTr Eispsa@-fhr@lu-Gly -Ser —Thr- 505
AstAd.cly 3r T PadPepToEyiSs- Lleu-Thr-  u-A y-Ser-Thr- 506
Ac-Asp-ICke- Lys-Thhre HEb tha@-FhrHplu-Gly-Ser-Thr~ 506
AspACEley Sy T Phidceutgiy g - Leu-Thr-G u-A y-Ser-Thr- 507
AcAsp-Ike- My erTSer HE: tha@-FhiH2lu-Gly-Ser-Thr- 507
AstAcEley 8r Jr $pu-1C8uTglyHite- Leu- Thr- 3 u- 3 y- Ser- Thr- 508
AcAsp-Tkp- Ls-TSer 2k tha@-FaNHRl u-Cly-Ser—Thr- 508
AstACHley v T Pt uTGty - Leu- Thr-d u-d y- Ser-Thr- 509
Ac-Asr-The- Lys-TSerHAs phd@-fhkHa1l u-Gly-Ser-Thr- 509
AstACELAFgY T+ Ped12epT@EvHite- Leu- Thr-J u- A y-Ser- Thr- 510
Ac-AsprTen - A g-ThhrHEE thad-FhNHR1u-Gly -~ Ser—-Thr- 510
AsTAC-AFgrFyTeA @B uTEpy Hits- Leu- Thr- G u- A y- Ser-Thr-_511
Ac-Asfr-Ivlye- Bt g-THo- G thdd-yhNH21u-Gly-Ser—Thr- 511
AsACEIA-grJ+Trdt4@@uTgly Hits- Leu- Thr -G u-d y-Ser-Thr- 512
Ac-Asfar-Itl-p - At g-THIr-HAS phddl-IhNH21u-Gly-Ser-Thr - 512
AstACEIAFgrJF ThddAepPRey Hits- Leu- Thr-J u- @ y-Ser-Thr- 513
ac-Asfar-tih- el ArEhe AL s A ar-Ghy -8H2-Gly-Ser-Thr- 513
AsACHFIA-grdFPhdd@EuTgl vHits- Leu- Thr-J u- 3 y-Ser-Thir- 514
Ac-Asfr-lre - Lye-Thi-HEE ub &l yrhNH21 u-Gly ~Sexr-Thr - 514
AsATreAryEF ThtH@uFgLyHils- Leu- Thr - Asp-d y- Ser - Thr - 515
AcAsRr-Tee - At - Thir-#60k Ukl yThMHR sp-Gly- Ser ~Thr- 515
AsACEIAGrdFThd l@Eu gl yHilG- Leu- Thr - Asp-d y-Ser-Thr- 516
Ac-Asfr-lred- Al g-ThAr-36k Undd yrhNHR s p-Gly-Ser-Thr - 516
AsPACrA-grdrphtl@uFelyRIR- Leu- Thr- QA u-d y- Ser- Thir- 517
Ac-Asfr-lik-e=- A g-Thir—p6k UE&d yThNHR 1w~ 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-Liys-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- 5920
Asp-lLeu-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;

Ae-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- 5325
Asp-Ile-Lys-Thr-Asp-Gly-NH;

Ac-Lys-Trp-Ile-Tyr-Hig-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-Tyvr-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

WOAessIg3I3Tr p- Phe- Tyr - Hi s- Leu- Thr - d u- G y- Ser - O™ UBE/044422
Asp- Phe- Arg- Thr-d u- 3 y- NH2
Ac-Arg-Trp-Phe-Tyr-Hi s-leu-Thr-d u- 3 y-Ser-Thr- 520

AC*AS(IS-—'IEEEI—-P%IEQ—'IThFﬂ:G-[ﬂ@-y’h:f.\ﬂ-@lu—(}ly—Ser—Thr“ 329
AstAdelyBr Jrier-Geurhes - Leu- Thr- J u- A y-Ser-Thr- 521
AC—A&H-T?B—WEQ—TWFHM@—?hN}-@lu—Gly-—Ser-—Thr— 530
AspACeAr Brd+h-GeuTykyHs - Leu-Thr-J u-J y-Ser-THr- 522
pcAyp-Tre- MagTThrHisR@-FhNHZ u-Gly-Sex —Thr- 531
AspACLAF eI -GeuT§yHEs - Leu- Thr-J u- G y-Ser-Thr- 523
Ac-Agp-Tep- g HisRIE-FaNHRsp-Gly - Ser-Thr - 532
AspAdA by BrJrPuHGeuTyly4its- Leu- Thr- G u-d y- Ser- Thr-_ 524
Ac-ASP-THbePHey Ty THI s @he-Chy-OHR-Gly-Sexr-Thr- 533
AstACehyBr J¥Pr-Ceutgiyits- Leu- Thr-J u-d y-Ser - Thr- 525
Ac-Asp~THb-FadIyr-The - BepTG ye NHE 1y~ Sex-Thr- 5334
AspAGhky 8rJ¥Thd-lceuI@ly Hits- Leu- Thr-J u-d y-Ser-Thr- 526
Ac-Asp~FPhe-biys-TThrHGE tRIE - rhNHRI u-Gly-Ser-Thr - 535
AsA@hkyarJfThd-repTgly Hits- Leu- Thr-d u-d y- Ser-Thr- 527
Ac-ASRr-TyE - Cys-~VER ke Gh+G1E PahHRy s - Ser-Leu-Thr - 536

SeACisyY Sedk Ped-ser Tyys Hils—Poe-Niy - G u-d y- Ser-Thr- 528

AcAsr-Lhe-A&F g vENFeGi G E PphNH2y s 4 rWDe2008 063132 537
SeRC:US20084:0444 2Py s Ackd-Fhe THR- P

Acheulyks=Hogs RRe~Abp- A u-Plky i Berseihileu528r - 538
SeASHrskeduAkf-Het- Gra- 10 a-PhEENH,

AcACALGs Tt RRe-Eya- Mis-rReer frsdd-UeG-Fher - Thr - 530
SeASPrsledu AL -Bai— G- K3 ay-phEZNE,

Ac AERL S g Itps-Rha~-—Cy o= EHis-tReer Fhr s -weG-yuBer - Thr - 530
seASRERRew ALy B Gl - K3 3-oiNEZNH,

2 Bl Y §=T6ps Rhg~A¥p=kis-tiler rr sdasieG-yhter - Thr - 532
sePSPrslLen AL g-Har—G 4= 4 3-oNE2NH,

Ac APy 16Ps Rhe~GY =& s-rke 1y o+ s&d-Uurekd-yhBer - Thy - F33
SePSlrsl-edn AL g-Har—G 5= £ A2,

Ac e ARy 16Ps Rhe~ Ry b= kbs-thei +8r s -ued-yhber - Thf - 534
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-Ni,
Ac—Glu—Lys~Cys—Val—Glu—Glu—Phe—LysmSer—IleuThr— 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-NH,
Ac-Glu-Arg-Cys-vVal-Glu-Glu-Phe-Lys-Ser-Tyr-Thr- 547
Ser-Cys-Leu-Asp-Ser-Lys-Ala~FPhe-NH;
Ac-Glu-Arg-Cys-val-Glu-Glu-Phe~-Lys-Ser-Phe-Thr- 548
Ser-Cys-Leu-Asp-Ser-Lys-Ala-FPhe-NH,
Ac-Glu-Arg-Cys-Val-Glu-Glu-Phe-Lys-Ser-Ile-Thr- 349
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-FPhe-NH
Ac-Glu-Arg-Cys-Val-Glu-Glu~Phe-Lys-Ser~Tyxr-Thr- 551
Ser-Cys-Leu-Asp-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— 353
Ser~Cys-Leu-Asp-Ser-Lys-Ala-Phe-Ni,
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- NH2

Ac- Ar g- Tr p- Phe- Tyr - Hi s- Phe- Thr-d u- 3@ y-Ser-T hr- 535
WOAB5/0PHE2 Ar g- Thr - Asp- G y- NH2 PCT/US2005/044422

Ac- @ u- Lys-Cys-Val - d u-d u- Phe- Lys- Ser-Leu-Thr- 536

Ser-Cys-leu-Asp- Ser-1lys- Al a- Phe- NH2
Ac AI‘CLUAé' St%ﬁ-@@é = Pp oL Py $V St i eu- Thr - 837
Se o ~Ahgs P aitbhe. r\||-|]:91 th %
Acﬁz UCBILMSt &S %ﬂl Fepolpheigry §h%er™eu- Thr -

N B

Acﬁlu@wst@zss@gaé Ghn= @q:rfhgpbwre%éyghs*e%e{eu Thr- 589
_Sersdiyschsuihep-Aep- Beg Ahps AP aNPhe. NHD
AcAuehirs AR YE-Cpd - Ghr -G urPEpol pheiary 8heet 2T eu- THr - 549
Serséysclsut kap-Aen-5e7 =Aps PAEalPhe. NH?
AcAEUAEYS L§es -Tpd - Vhi-Rep-PAspLppeisry §heef i eu- THr - 541
Se1Sdivsehsut dgp-Aop-Bep -Ahes PARaVPhe- NHP
AG—/Q:J-UA@B‘S;B@EQSGW» Fap= @u:f@euL%eﬂeu:yghSe?h{eu THr- 949

18éh_r Sty B

Ac#&fﬁ-\@lﬁﬁ@@ﬁﬁ}ﬁé 2 GﬂspPAQmeeﬂasyghSe‘Fh{@u THr- 543
SeiSdhyscybe tasp-Asy-Bep=Ahrs PRRalbhe - NH?
AcARELY= Les-Cpd - Vah-@urBeulPheSaty $hecFoPhe- Thr - 542
SeiSghvsCPbet @ln-Sep-Bep-Ahms PARaNPhe- NH2
AcAElhGLysygs -G - Vak-@urfBenlpheSqry $heeFhrt e- THr - 548
SelSahysClsut@n-Aep-Bes-Alss-FAeallPhe- NH?

AcAeuGLys E§es -Cpd - Vah-G urFBeu LPpreSdry$heeFhy/al Thri- 5464
SerSahysOy§ et bipAsp-Bes - Ades-FAkallPhe- NH2

Ac A GLys AL gs - O - Vah-@ wLGua LPheSdry$h8et Ty r - Thr - 547
SeiSatysCpbeLbsp-/A8p-Bes -4 m-PAEaNPhe- NH2

AcACIGLy=ACYs -Cpd - Val-@ wFlen LPhesdry$hgeFhPhe- Thr - 546
SelSalysCPbel bip-Asp-Bes-Ahs-EileaNPhe- NH?
AcAsGLysACYs s -Vah -G uw-fEeu LPhesdry$h8elThtt e- Thr - 549
SelSaryCpbel@lu-Akp-bes-Alms-INealPhe- NH2

Ac-ACHAAgACYs Oy —Wal: - @ u-FBen LPhesdry$h8efhv/al - Thir - 556
SeSaryLPhelBip Ap- Sgs-Alms-FAlealPhe- NH2

Ac A ELysACgs - Bise—Yali - @ uwr-FBeu LPheSdry $h8eithFyr - Thi - 5659
SeSarysOpaelBip-Ap—-Ses - Als-DhlealiPhe- NH2
Ac-Glu-Lys-Cys-Phe-Glu-Glu-Phe-Lys-Ser-Phe-Thr- 570
Ser-Cys-Phe-Glu-Ser-Lys-Ala-Phe-NH,
Ao—-Glu-Lys-Cys-Val-Glu-Glu-Phe-Lys-Ser-Phe-5Ser— 371
Ser-Cys-Phe~Glu-Ser-Lys-Ala-Phe-NH;
Ac-Glu-Lys-Cys~Val-Glu-Glu-Phe-Lys~-Ser-Phe-Gin- 572
Ser-Cys~Phe-Asp-Ser-Lys-Ala-Phe-NH;
Ac-Glu-Liys-Cys-Phe-Glu-Glu-Phe-Lys-Ser-Phe-Gln- 573
Ser-Cys-Phe-Asp-Ser-Lys-Ala-FPhe~NH,
Ac-Glu-Lys-Cys-Val-Glu-Glu-Phe-Lys-Gln-Phe-Thr- 574
Ser-Cys-FPhe-Asp-Ser-Lys-Ala-Phe-NH,
Ac-Glu-Lys-Cys-Val-Glu-Glu~Phe-Lys-Gln-Leu-Thr- 575
Ser~Cys-Leu-Asp-Ser—-Lys-Ala-Phe-NH;
Ac~Glu-Lys-Cys-Phe-Giu-Glu-Phe-Lys-Ser-Phe-Gln- 576
Ser-Cys-Leu-Asp-Ser-Lys-Ala-Phe-NHy
Ac-Glu~-Lys-Cys-Val-Glu~Glu-Phe-Lys-Gln-Phe-Thr- 577
Ser-Cys-Phe-Asp-Ser-Lys-Ala-Phe-NH,
Ac-Glu-Lys-Cys-Val-Glu-Glu-Phe-Lys-Ser-Phe~-Thr- 578
Ser-Cys-Phe-Glu-Ser-Lys-Ala~Phe-NH,
Ac-Glu-Arg-Cys-Phe-Glu-Glu-Phe-Lys-Ser-Phe-Thr- 579
Ser-Cys-¥Phe-Asp-Ser-Lys-2Ala-Phe-NH,
Ac—Asprys—Cys—Phe—Glu—Glu—Phe—bys—Ser~Phe—$hr— 580

Ser-Cys-Phe~Asp-Ser-Liys-Ala-Phe-NH,
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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- NH2

WOAG6@kaI3Lys- Cys- Val - G u- d u- Phe- Lys- Ser - | | e- $EOT/URDIB/044422
Ser - Cys- Leu- Asp- Ser - Lys- Al a- Phe-NH2 S
Ac-d u-lys-Cys-Val -G u-G u-Phe-Lys- Ser-Val-er—554

LA e o

ac-THu-ayg-CerVad peBerdly Shar v prier ke =W Wo 2006/ 888132
| SerpCrEtBRO0n nis oDy s-Ala-Phe N,
Ac-Adual s 1§ -Cpd - G- Aug PR ubphaiery s eSet Ty r - Thr - 383
SerSélysepgu -Repn-aes-Ahes PRp AHehe - NHR
Ac-SIuELYS t§s-Cpe- G- Pep bpheiary §hesfipne- THr - 88%
SerffvsEyse tAap-Aeh- Gy -Hhps Ppe Althe - NH2
Ac-AEDELYS t s -G Y~ PRpulpheiery §hsefiPhe- Sar - 88%
SerSélysEpeutiap-Aep-5es-Ghes PapaNibhe- NH2
Ac-Aepalyst§es-Gre-Val-@urFep ulrhdiary §heefhPhe- THr- 588
SerSlysCheut@ui-Aen- Beg-ARps P ANIbhe- NHP
Ac-Aepalyst§ss-Gpre-Var-@urlepolpheiqry §hgetPhe- THr - 589
SerSélysCysutap-Aep-Bey-Anes PhEgilibhe - NHP
Ac-AHuChug t§ss -Oe- Val-0F wrPBeulPheary §hgeFhphe- THr - 560
SerSalysCysutip-Asp-Beg-Rhes PARalBhe - NH?

-~
1

no-AfuGLys Eiba-Opd - Vah-@urPEeul Pheidry $heeFoPhe- Thr - 584
SerSelveCysy Phear-Aep-Bes ~Alps PARa¥IBhe- NH2
Ac-AcspaLys Eiba-Opd - Val-@ urPGeul PheSdry #hseFhPhe- Thr - 582

SerSelyeCy sy Phep-Gey-Bes=Rhes PARaNRhe- NH2
AcAuGiys Ey s -Opd - Vah-@ urPGeul BheSdry $hgethPhe- Thr - 568
SerSeylacysutasp-Cey-Bes -4 PARaNPhe- NH2
Ac-AcTCrys Ly ba-Ord - Vah- @ urPBeul Phebdry $hgefhPhe- Thr - 564
SelSerlaCysutbsp-Axp-Bes~Ahms-PARalNPhe- NH2
Ac-AcrChtgkybe -Ge—Wah-@wrBGetietbdryPh8efhPhe- Thr - 568
SerSersCY.ex PheyAsp-Ses - Hhys-PAkalNPhe- NH2
Ac-AstAspg Ly -Qte-¥alk - @ urbtGeulPhes dry$h8eThPhe- Thr - 568
SerlSatl-aCy.euPhey /- Ses - Blys-PARalNPhe- NHz
Ac-AGASPsLyss - Qe Vah - @ uw-rGeu i Phesdry$h8ethPhe- Thr - 36%
SeiSelysCpieRbb:-Fear—-Ses - Blyes-FAkalPhe- NH2

Ac-Glu-Lys-Cys~-Tyr-Glu-Glu-Phe-Lys~Ser-Phe-Thr- 3905
Ser-Cys-Leu-Asp-8er-Lys-Phe-Phe-NH;
Ac-Asp-Lys-Cys~-Trp-Glu-Glu-Ffhe-Lys-Ser-Phe-Thr- 596
Ser-Cys-Leu-Asp-Ser-Lys—-Phe~Phe-Nii;
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- 508
Ser-Cys-Leu—Asp-Ser-Lys-Phe-Phe~NH;
Ac-Glu-Lys-Cys-Val~Glu-Glu-Phe-Lys-Ser~-Trp-Thr- 290
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-Asp-Ser-Lys-Ala-Phe~NH,

[012.6] 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
V2ZW3AS5F1017-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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Ac- 3 u- Arg- Cys-Val -d u- G u- Phe- Lys- Ser - Phe- Thr- 568
Ser - Cys- Phe- Asp- Ser - Lys- Al a- Phe- NH2
WOAM6@3Lys- Cys- Phe- G u- G u- Phe- Lys- Ser - Phe- BGT/UR6®/044422
Ser - Cys- Phe- Asp- Ser - Lys- Al a- Phe- NH2
Ac-d u-1ys- Cys-Phe- @ u-GJ u-Phe- Lys- Ser-Phe-TH 570
V2BSEL QP 4Phe- [GherASpValTap-hys AbhBh ¢y r-Asp-Lys- 602
Ac- @ u- Lys- QyBhevAla-Glud-i6tRheRhys-GlpsAefhemNH2Sdy - 571
W3BI4HCY s- Phe-|QA¢iASePhEViEp-Alya-APhEh &g r-Asp-Lys- 603
Ac- G u- Lys- QyggValla-(Gull sl Rie AR -GinsA BathePRE2 G n- 572
Ser-Cys-Phe- ASp- Ser-Lys- Al a- Phe- NH2
Ac- 3 u- Lys- Cys- Phe-d u- @ u- Phe- Lys- Ser-Phe-d n- 573

r - Cys~Phe- - Ser - - . ,
e e e i S T
D-4I§aﬁa SmBReoASP tHRarhd el D-Phe- NH2

c-d u-Lys-Cys-Val -d u- 3 u- Phe-Lys-d n-Leu-Thr- 575
101288 - O/S shB s Ruif8le-JeytdeAlidclinie biNHZe not limited to: P'-
AC- 3 u- Lys- Cys- Phe- -3 u-Phe-Lys- Ser -, Phe-d n- 576
DimshyktPpsine-Bu:ArgPhsbiys-Ey SHQ B pifaod nd P*-Dimethyltyrosine-Arg-Glu-

Leu gw%];%ggﬁé%gggort%tég gﬁlﬁgg Eﬁ%&mﬁ RS 1 BtaiP dfibodiments,
thes?e}@dbls LBt Yal moBlithitel t PheDimeshyBrosRieed Thg-PiE7Bys (OtBu)
er- Cys- Phe-Qd u- Ser- Lys- Al a- Phe- NH2

and Reclgimethylyrajns- £reGly-LewOBPhe- Lys- Ser - Phe- Thr- 579

Ser - Cys- Phe- Asp- Ser - Lys- Al a- Phe- NH2
[01308 - Asp- Dyser@yserBbaliGeuts Cheipdtides §isthisdpuamien Trudespptides
comggsrﬁl@ Sg@?}%@ﬁ‘gﬁﬁ%@e LA sae'qggnecé N v AAR R YRS NR98d32
comPBsifh Hr 1868 ofy Bra¥dho @il akd/or Bheast yige Gavoltetmitilrprob&ing groups.

er - Cys- Leu- 3 u- Ser - Lys- Al a- Phe- NH2 _
In coatpirgpabedizmeny sthivdnvegtion @olndps ad papiidsghal prgliqmfes oggor more

er - Cys-Leu- Asp- Ser - Lys- Phe- : Fae :
sympmact ¥ B RBpiE By Ut OR gy sapcspfonsgyfjom sbout3
to a1 QY& R1dS BorBeisel y6 althie-dehiesebiitice where the sequence comprises
~ Ac- Asp- Lys- Cys- Phe-d u- G u- Phe- Lys- Ser - Phe- Thr. - 58§
acidic or basic amino acids alternating with aromatic’or hydrophobic amino acids;

TS

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] 1t is also noted that the peptides Hsted 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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Ser - Cys- Leu- Asp- Ser - Lys- Phe- Phe- NH2
Ac- Asp- Lys- Cys- Phe- d u- G u- Phe- Lys- Ser - Phe- Thr- 585
WO 2806/063482 Leu- G u- Ser - Lys- Phe- Phe- NH2 PCT/US2005/044422
Ac- Asp- Lys- Cys- Phe- d u-d u- Leu- Lys- Ser - Phe- Thr- 586
Ser - Cys- Leu- Asp- Ser - Lys- Phe- Phe- NH2 . . .
together (Girectirq-i0pugiPh Bnl@irife. g acapprsL linksr, S PRPRETPIF 2MiEg Acids) with

one Ggn iy EXiap SRR eigsl S bl e Rdage: g pot lgred 0

th§@( P@L; @%Sefés(sﬁéeﬁ} N©s 6W)a({HhﬁerIESHQ ID NO 608) and the like.
Asp- Lys- Al a-Val - @ u- G u- Phe- 35%

Thusgere Oyaisativn madmess panyiee WF@I‘C]DH%IQ\?P@ Iiventon is (D338} P-(D-1336)

e AETH RIS -N“.gg%.\é@stgpﬂ\g% Gkt R oS!, P TRIQ-L5R% Q F-N-

W-VACRAB - B -TARaG AN SECGID l\RhneéOst Ser - Phe- Thr- 591
Ser - Al a- Leu- Asp- Ser-Lys Al a- Phe- NH2

01348€ - ASp-1T¥ig ﬁuo?hzﬁcii Bhereluys oServbRAtpdptides E@Rprisi
[ ?er-@s LeawgsEJPSef- oo Plﬁg Pheluﬁll—lg el pephiles Hene s

one gxondre s Ar Gt Alnphipatgicdheli oS and oneer MPFtlatsA agghipathic

hehcggr%g%%}_ﬁf as&ﬁﬁﬁgﬁﬂﬂ%%ﬁt’ P08 Bﬁgﬁ&'ﬂ% escrblﬁ:d in ECT publlcauon WO

02/1 5813 QhisByew S of-iBedirakivs, dﬁbemﬁ’h'éaybhﬁ' peptide is (D- 1336)wPro -(4F) (i.e.

ro T e VBl s b s Rl MBcvas
KF@%%’M&@&%QDJ &'fgm) %ﬁﬁggﬁ(gu&i& Ser - Phe- Thr- 596
{013 thglgg %%E%gg gzgﬁ;#hf EﬁéWHH Jéﬁrro&—lli‘ﬁely E:%ﬁlfy the

111us@§te&3aﬁkp Mﬁi@ﬂ@eﬁx&s@; Emaha: ditfe-sBanbld epo Thariar9d/or
Ser - Cys- - Séer - Lys- Phe- Phe- NH2

ampm@aimﬁ @9@9’095}95%@11 p@tmeaoﬁth%@w@nsgpl TR OUEREY
consg%va%(%o %%H—&/Ai%s%ﬁﬁ(/éﬁﬁgﬁluﬁ%ﬁg% 3)_61@P ge %ard_e og 6}163 existing
amnineelcidsy The effeA vatsuslsybstiflitionRloa -11Maff1f1ﬂi§t ﬁﬁqhe@cﬂmétmg peptide can
be p%ggte?dgl@;gggg E&g;?@aé i Udglod %léécﬁ%craf b}rr] fg gune[%an et ? (&5&6)
Arteriosclerosis, Thrombosis, & Vascular Biology 16: 328-338. The peptides 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-oceurring 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), a-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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[0127] Table 14. Illustrative peptides having an

i nproved hydr ophobi ¢ phase. Nane Sequence SEQ EQ ID
WONRSBAHBA017- D- Ac- Asp- Val - Tr p- Lys- Al a- Al a- TYRCTAS{30050d4422

601 4F Phe-Ala-d u-L s-Phe-L s-d u-Phe-Phe-NH2 -48 WO

2006/ 063132 PCT/ S2005/ 044 V2VBF10Q- D- 4F
Lipch@e%gé Pl 9@ IRETAIBARE] 'ﬁfér b 3 imiggg-o the helical wheel

e e A e
}mmmummﬁm@?mmﬂ o gikaa foheddifion @msqi mis (COMBO

or COSBOANOREEL] sk g dﬁ’é&?“hﬁ)@%ﬁ% %}Bﬂéémgn t he

COWE@SWRMFCOW@@EL%GT |CC§I¢{E@/N§W‘%%@§éeﬁsﬁaﬁﬁée@ﬁ§3gram

incl ude, but are not limted to:

(CONBENSMH CONSHENSISSNGRIPRL), by& thedike SEQ | D NO 604) and
Pl - Di met hyl tyrosi ne- Arg-d u- Leu-P2 where P1 and P2
are protecting groups as described herein. In certain
eniypdi nBhdcking grivapeaimd Ptiegidses.ncl ude, but are not
limted to BocDi net hyl tyrosi ne-D- Arg- Phe-Lys( O Bu)

[013Fhd Boc Wkﬁbtthcymgqu@ sbpt‘eiyem@d/@ amipe aeIGOBUY deqcam@@qiermﬁ may be
certai dmants t.he t . of this 40y

be s BB TEBTFHEE b DR P S Peet Sresp iy Rap fitoml

admABtRAG AL iy T8kl LR 68e, LA YIHAK, {oBEQr Ifdrdekddéitihg groups. The
conprising at |east one D amno_acid and/or at | east

protestieg groupaoan s erupked tp thsteoridityg Nyfeomass of the Reptide(pnd/or to one
or mg%ﬁngeggr%?%sidugé (éorg?nsr%f At pg Bide ?sg r(f%? n@olpinB I%QT@@ & %ﬁtthe

consGafRt élhﬁhﬁ aciib esrfbdblbliedp Gpltulsdﬁ)r ekﬁﬁglesmlderthle m:g’(ﬂmdfmﬁm any of
about to about 10 am no acids; conprises an am no

the p&@ﬁées@mééewa@ beple egetflidGeEd g&%w?@@@lgl © 4ERf (erminus

,and]ﬁlr %P%%fﬁlgg?%ﬂp Qot@%irgithgégrﬁ&gﬂé i sesq%l Kanpe afe'bclff gﬁsfh a "dual

protécesdpapeitie BAGD-IaEHQE - DTFEQ@FMMW smmamm ~Q€REIMY, GEQ
h drophoblc protectin not the se uence
1D N R R BN R & R r e P 46 Pl
ehmmgdea ¢ sg&mdt&ﬁwﬁg 99{&5& I&E@Clﬂ Bmé%ﬂbéd@ler&ﬁ’

-|nf amTa ory HDL an es ‘anti-inflammtory

o, ™ SR AL Y b b sl o

invehtidil that blec}tags | pagriculdsliynd thidemine aaiiongarbson Itedﬁdmhéltim subject
ot her suitabl e pe ptldes can routlnely be g o1
peptides gt thiyinkeniarsietiy eperes e ddbrseridargnacantly 1§ 3€ases serum
h lfzﬂf'%JSt itutions (e.g. Dreplaced by E), extensions,
eti ons and the like). Thus, for exanple, one

di t | t t
0T B PSR e e BB SP BBy RS S
grouk® Mﬂdepa&tak@m liadiedab setpuihiip] ghd BudRrdwpegath acetyl and alkyl

pepti des lyentlre%i/forma class Gor G
grougprpbing aetiicelanz iprolerest for Retewnaabpisation endhigpidg groups being

preférred tlo% Sasi%ofﬁ Qemgnamppﬁgctﬁﬁ PEtain 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 ethér—f_orming 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.

WOTPMSE6318dr exanpl e, the peptides illustrated BGIEI3005/044422
tabl es herein can be coupled -49 WD 2006/ 063132

[ US2005/ 044422 to et he dlrectl [.thr
parm¢qcf;rﬂ<3éPre%§reg Plagkiagremrs FRois (HQGP eFtng OB TP L, G eroups

I%iﬁi JC@DWE 1 8k 368 oA atisk Mo ﬁlﬁdud&@) referably
hayi %rfﬂm% 2|5)ncl udee but %&?e not limted to P

fromRibott In® @eﬁrmor 18@nymﬁap@r@se®mwbn@3 Bopput Iocrydmest 3
'T_' 08 {1 the like. Thus, one illustrative
brefer Ty [ piage

cording to this invention is
D- P- ( D
014;&1; ) 336 @@&%@aﬁyé@q@%@@b@@mpﬁsﬁh% protecting groups include,

ted th afks 1, formyl, and oth
T L N
Partifiledy preveredicarboalmototitggrpiet mslutifh emubé. ezsters ﬁg&beﬁhaﬂfonmng
pepti des conpri sin or, nore

protegig s&upﬁo%ﬂﬂﬁ@r%fﬂ% @?}Bb%fmﬁ%tr @ %ﬁ‘"@’? %‘Pd ‘%‘R the

t Ad tepatbicerbhe lltaxah @sapl."hed@s
amldg’r%léﬂ“ggéscarn?b%g %hg §§u%sl i g{?}@on VO 10 o%/ 15923, Thus,
blockiyg wpsﬁnhanbmmemahm@nmm@néwws ok {lisrieatidgse Sierigin pagticularly

Pro-(4
preted lackizcgrpar e e R \gropms o vpriouienete 8BIEBE B e
formult: 6If ( L nk@éf fhdre n'%angerzEnPa%uW?o e, @mﬁab@lﬁ@m about 3
and the [0134] Using the teaching provid
to aﬂmet 15, rm;aor@ pmf@‘ﬁbls’lflfm atsh 3 FR U &8 A0EGRESE 91“65%@1? From about 3 to
abo hust rat ed anphi pathic helical peptides to produce
”611 er suitable apo J vari ants and/ or 15 anphi pathic G

and/ or A helical tldes o) iS | n
(0144 anpl eOﬂ?eéBWt?Fém Qs iy e raI%Ié ons%rF \I/Ig%f Ge
buto§§&§ﬂdﬁ?}1&']ﬁﬁ@) @Gmﬂmneﬁc 1% Q&mob@emﬁsmfc drbgp, 9-

I St amno aci ds. ect of various
ﬂorwﬂdaﬁlboxl}'ht gmw Bifitupieppuk- &fCﬁnbﬁKﬂyC SPUP, t*:@n?lég?EHGﬁthﬂ Xanthyl

xSRBS AP 510 ey

benz%ﬁés%gjheﬁﬁ T(M tOS Mesityl bR 0@Bhsny 1&\4&@5@@@&&@&@%@1

eptides can be 20 | engt hened

(Mbb L Bosyk (k). 22, gﬁrﬁgp@mqﬁ@d@m@wnr@pw IRhar (i deagindpenzy!

B I
mu@%szhd@éﬁﬂpheﬁgp@%mp mqhyf cnmeﬁiuyl:-e;ﬂi dlyxctclyelohmmhdcmc)ethyl (Dde),

Speci es 013 ile preferred oal(ﬂegt t he

2,6- @e@pmﬂp@sz CoME - BRDe e grbgRA pEgabony]
ur [ 7 "

oo Ay BEEY] 1807 BeRey 86 AL e el lony (O
butoyinBthyD(Buma, trbatoky (tB&C]) rirButgl @i dceiyl ¢isc)( adgltifluoroacetyl

net hi oni ne sul f oxi de, nethionine nethylsul fonium
(TEAbr | euci ne, epi si | on-ani nocaproi ¢ acid,

4- am nobut anoi ¢ aci d,
[01423t r ahy a’r@cmthle@mngmmapme BeRynpen e these of skill as are methods of

cou;%ﬂg( ?%P%L?)t%? ?PRI oa?f% %@Qj‘g@; Eyﬂgbxgs%] fh‘(i, egtldes of this invention

(sec2Ekd Gr@dih@ et B (19KQ)Prafeeriel Groupoint @rgakat .Sﬂiﬂzem{s %ﬁﬁ@d Nielmn
peptl des can be deshgned and/ or eval uat ed

it porimapil ORRoneTERSER PSP U R of GRimple, acetylation
is agﬁgg{f) ngxg Sire¥is ?Hi@{g h‘f%%e li§e L&‘%’n‘ HtesHOIRI NRcBE ©

nomn ose 0 e art and nany have
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
wonrenstid3hel i cal wheel program (WHEEL or PCT/US2005/044422

VWHEEL/ SNORKEL), helical net pr ogr am ( HELNET,
HELNET/ SNORKEL, HELNET/ Angl e), ar. am f.or additi f
anhybied. mm@p@o@@@m@aﬂem@@m of 2 PisE TSI o5 Hhe

i B Pl o IED B R o i

“resin (WA NSENAer thEDEPRNENS W&Slsamd Sfbrhg)etmk@nt E)otectmg groups

Bl ocki ng groups and D residue Wi |.e
on aqjdie bEURCT9BRI ATRIBE 2EAHFUSH 28ASR G GRS ARiGR PPy, hydroxyl

of T%Zi??e L R 1?33:115 ‘%‘?ﬁ&%‘ﬁ”m@ %eg‘mﬁ@s Rt LA Gue Qk&@ﬁh usid¥ acidic

A Hoend rticularly for oral
tieatﬁgﬁﬂ dokt bad withhe nt-ihﬁmna]qﬁoﬂaetad apayltand the darleaxyl pmcted as

N o g e iR R L e e gy fdbes oo
peptide(s) and/or to one or npre internal residues
[0148brpr | smnmn@aﬁ@gtammfm@ergbodi@ﬁ@s © REPUACR OGO O
t t
o0 PR e PR R ko) s

emb®BRhE Qﬁle@@ 306 bhedoherie ibikaidiemore mefpratdy ableatt yHenantiomeric

group protecting the amnpo term nus 15 and/or, an
amingar%'ug apg sosicreisEbbng least Ho% {9 eraBFAPRES m@?eacé%%a@ g‘?‘m

Ei_ LITEQ%%{ ﬁ%@tﬁg‘f&%&gﬁf’ %ré §\ien evety ammo ac1d e.g. every

enan(ﬁﬁ@.hc hiRirNQc#Y 4f thistpeptides dksonidped) hcnapnsx): a Iéfwmeamz;m sk h
of these protecting groups can be elin nated and/or
[0143pbst i t I Retail driboaiBédesnt 1pdso5@% tof ﬂ@ egammmnasc grleBoraclsedre 'D”

herein. [0138] Wthout being bound {;@ftl gﬁlm d ;
formy, teoe preferablnailesst a@%dﬁxﬁ@r%ﬂa@@m?ﬁ% BoiaR ¢ 300 MOS
g%%lc 848 are PP I%¥h amino
Pref?ﬁlﬁhléﬁg ng?ah‘Sr 69%?1gl8¥thgpept es régnﬁl S i nvention
acidgreatly inproves oral delivery and: si gn| ficantly '
i ncreases serum half-life. [0139]. A wi de nunber of :

protecting groups are suitable for this purpose. Such

ar gyps pRslididetimbtiés. are not limted to acetyl, am de,
and al'kyT groups with acetyl and al kyl 25 groups
[014B]a| ng paridditidnanlithe nmpﬁﬁesrdasmﬁedmemm,@emmnWm ¥Nn

contpmBled: Fooq HAGEH Fi ALY CRAraP 1 e erep il 1HA) & non
ept LR efh@ RIURE fd R8s APSniphie géf_ﬁldeb Tthedd 9 pes of
PEPHIGH ﬁ

mte chali ns as |nfatty acid ;
non—p&pthﬁan;dppund are qurhﬂ,ed dpeptioe memsticPar { pmdamlww%f@wca%re

rb I
ctosghade: Nerlkey R RebtaiFradGrIRe iSRG BdRyemy

(198@2?%&3‘@7%”: ap 1@99} Ml 86 QHRIy FeWieskd3ith hepidbReImtaized
no term nus and an am de group 1s used to rotec

moléduiar cmthblxgzl Papiderinimstios tiesestiictuRINE e Em%lcr@@ﬁtgwegy useful
oo g ks SRLATBEL R RE B CBptal

[0140] 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), -COCHz-, -CH(OH)CHa-, -CH,S0O-, erc. by methods
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particularly preferred bl ocking groups include alkyl
groups of various lengths, e.g. groups having the

WOf20pMeB2 CH3- (CH2) a CO- where n ranges fromPSHGR2005/046422
about 20, preferably fromabout i to about 16 or 18,
nore preferably fromabout 3 to, about 13

knoyse bt e a8 lapd furtier dasemecdanihy ishgyineraier ey f%*]olﬁnaﬁgﬁ‘) p. 267 in
Chem%E E?&&z%p'n%% aF J‘&mey zgpru?ar ?@gnmﬁ' BYerds, Bt mmstem, eds.,

t are not limted

Mar@di DelkkﬁhNbWSYcﬁB,, Bpatblat(1983adiegs Dapr UPEBeptide Ha@kl?nﬁe and

oG (e b B E L P8 B BB Y fenee
revxé%c)g Hé‘xﬁédm&g a8l (PIHF Iz 'JDDesPPrda Rel @41 97185 ROR,NED! CHOOH,-);

group 1s used protect the amno terninus
Spatatackt ah (EX86Y Bifg §@ 3p: 124311@@?1( -Colfnotlamt, (195%8) £ &fgtndpe Perkin

1l S REIE Ao P DR BB MR P . 2312

139@@@U%Lﬁﬁéﬂung@f\ﬁﬁ%§r%¢ (tysgykézmeaf@zm lzsczsasq-@d)@m %

varil ous engt S, . rougs havi n

Seelboetall Euro@bcam Anvin) BDAOS6RHORS) GAF9R] S G dHOD )
ror RGP0 4RI LAPRARRAI ey s

Life e TArmol pofrom-ghput 3 to about 10. 15 [0141] O her
protecting groups iInclude, but are not limted to

[01455700 tonB %B%Mﬁﬁ g%féfﬂred—ﬂcﬁ%zdé’hﬁlh{b@ﬁ@@@MWSmh peptide

1-fFuorenectarboxyl 1 ¢ ‘group,
nnmfahwmmphmemgnyfuqaut :givauqagesgwﬁr palypaptide emb@@am@@i@y jrictuding, for

r,ou nz Xant h a

i bR I it
phmﬂfaﬁ%gﬁéw rdpeii & (hAlMBd, R¥dorp g@ﬂaﬂ%u ety lerd Wrdduced

| ene- % sul phonyl (M s), nmet hoxybenzhydr yl
aﬂtlm%%mdmb@yl (Tos), 2,2,5,7,8-pentanet hyl

chroman- 6-sul phonyl (Pnt), 4-nethylbenzyl (MeBzl),

[0148] et hoixyhxkhizgﬂ ot MOz permuBiony by pe 6Scséné§1¢rem or
ridi nesul hen

consrRppAipeioes Al tireeed Bep e KR r P G e o 2
subsgea‘?ﬁﬁy ideti® gbl%@ﬁé&% @&ﬁl@ﬁé@ Va(n%tl@n Q)a?'be Bzhorated by methods known in

[ 'or obenzyl oxycar bony

the dot @Jﬂbmﬂz@}iemsy}m @@B@Mtﬂl (F@J B"p’w@em BénI8M)obey ﬁaéqm@lp, by adding

inter B et i o I G et R IR Wil PU Bl cyclize

he@pﬂﬁé_uor oacetyl (TFA). [0142] Protecting/ bl ocking
groups are well known to those of skill as are nethods
of coupling such groups to the appropriate resi due(s)

Qri sisﬁgm#ﬁa,qﬁgﬁ&ggﬁe&of this invention (see, e.g.

G Fotective Goups in Organic

[0148) Nt hesi§ cer?Mile@Bodind M the Actilel @ynt&oﬁﬂﬁ\ﬁmvd:mmn mclude small
Sonmerset, N.J.). In one preferred enbodi ne

orgreicamplecilonedt 94 dasviahed It SOBRTCHIEAPPLAEONALTIN 604699 925, filed

U550 5o B AL e i o,

certﬁﬂ BB{SHS | Iﬁﬁmetﬁﬁbﬂ@le petel aad p@na?aimdae deszhibed cbdpyndihg application
lection of a proper resin for_t rin
USSR a06gnane et of Athe: perndasd USSR HES BIc o RbRET LL

exanpl es, rink am de
[0150] _ The small organic molecules of this invention typically have molecuiar

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

woRpaide3konal am no aci ds such as Asp and G PEAESHER(4¢422
amino acid Lys, hydroxyl 5 of Tyr are all

siymul t aneousl y_ reno The f
acetall (@1g- ot FRASERIAATA GUUAL Higrre ol & e BEnadt e W ebte in
s protected as acetyl and the carboxyl
aque&%g% egte aQ@ NH2 and with the simultaneous renoval of

th - t
[Olsgartl oot g B Bp UGk e xpimy i Sh dteggst &l
phosgledthbkise(DMIBCY withthe emil bxyanic (r:dcﬁmulezs afdlik grventieminl @mﬂ)leous

e amseh ey aga e Do BrReroi G e ppappronimacy
rEhE" SBfdn®ed JMhDbiR "

73 nﬁ?éﬁ o rﬁﬁ)gr}g?g%ga* Slt&fﬁéé blﬂa&?ﬂgﬁ%*ﬁﬁlo engnt i OITEFII g mension

on thenirde ofiBidds 4alr em With spering batwieetothe dildgers imthe stagkph

o i P LR AR5 o
Moréjcﬁé{: WhRR %J‘I%Eblﬂcé Sf tﬁls@i\feﬁﬁﬂi‘l 341 2 thi AEtefbd b @M&ﬁi]mhlrthey render

certaln enbodi nents at | east 50% of the enantiomeric
HDLambreantienflsmmeery Did mitgateanmor msre srRpes &bpiregpsclpogisrand/or

otherngiion: SR ART 20 UERBORD A ETeh a1 1 of ¢ Lg] ane
B T SR Bl SR A e
amelgcﬁ'ﬁﬁge Pr%fe o eglreesgﬁl&cﬁgsoéf' ﬂﬂfﬂo‘[@)ty' Garaefcfizéd B aﬁzﬁlﬂammatory

con al ogs”are commonly used in the
resp@izatmaoautnad 4é.gi aﬂhhxrestcia;osa@ where thresmpdlmolteulg és wilgiie in in ethyl

acetaﬁra grga:(gc{nl}c;es ?’15? lglq %%&g gg%% Ee&na%,%engqugﬁbﬁeffgie&tﬂ}fj?O and,

Vit H in B Ryed@ntveiohaent, férasqhaelces with a
Whe?i }dtglew{{hg%?b%()hﬁ i 9%5 Veber ang Frei di nger

dlan:(eﬂ@ 85 ﬁppfbﬁﬁlap:lﬁ 923 m}amﬂ Emaﬁ gta@lgedd:gﬂaym@ Yo8A bilpyep@igension on

the q’gflercoé épd’utf’ 1f%dvx S%ﬁ%;ilg Qgﬁ%gar%ll m&aqﬁygljs o g% s\f\Acg I?)f Eﬁﬁoﬂr&teiy 2

nm, Hh&fﬁ.zts' aQﬁoltaaﬁar WEBhiSES theh S0@Alnsi mi lar to
therapeutically useful peptides may be used to

Oduce t &ild [fasQhe Rir@RNY! acti c

[015?’ I?&f%féﬁé@r%?gmf t?/l,glhgfelptl dom nmetics are
structural ly simlar to a paradigm polypeptide (e.g.
SEQ ID NO5 shown in Table 1), but have one or nore
peptide |inkages optionally.replaced by a |inkage
sel ected fromthe ggoup con5|§ ing of: -CH2NH ,
-CH2S-, 30 CHz- -, -CH=CH %ms and trans),
- COCH2- , pt etc. thods -53 WO
2006/ 063182 PX howh i nbthe art and
further described in the fol [ow ngzggfer ences: Spatol a

(1983) p. 267RIn  Cheni Bfry and Bi gChenistry of Amino

Aci ds, Pept |/des and Prot ei ns, I?ij3 i nstein, eds.,

Mar cel Dek¥er, New York, ; Spatolay( 1983) Vega Dgt a

1(3) Peptide Backbone Mdifications. (general review);

Morl ey (1980) Trends Phann Sci pp. 463-468 (general 5
whe{'é?]?’l' oW’ dlads QR Rileindert ﬁ&bteﬂﬂiydrbpﬁebjb pRstedtir@esoups; R! and

14: 177-185 (- CH2NH, CH2
R*are independently selected amino acid R groups n, i, X, y, and z are independently zero

or 1 such that when n and x are both zero, Rlisa 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
WOQ2o@HeEIR, cis and trans); Al nmguist et al. (FIS0YS2008434422
Chen1 23:1392- 1398 (-COCH2-); Jennlngs Wiite et
(1982) Tetrahedron Lett. 23:253 %ﬁﬁ
bothsfm, Re é ahydsophobie FrefRs &n app B’ Are %@q%%@m(%f@ at @i 7.0 such

4 2
on PSR ARG, 01 At 1
is se}dlcteﬁ)iriﬁﬂﬁ%li‘oup:.dohasﬁ? of, and&iomﬁﬁs- o9, (an@hlgh?c)grom[,@quweiy
e particul ar eferred nan in 21 . :
chrgd R, o P RBP4 L 1B SOy AV Gty Pk e -(CH
coc?ﬂvmb%gei DY P/IYRERIGRNEN RN 52, 31 AL oY CH,)j-NH-

nore econom cal productlop reatgr
Mzaﬂlhﬁsﬁ wbi )3, Byor 4e fih amm emEOCbhmlﬁaBo IPo gﬁIt.CbR when present,

are G0 gt KEbR T PGEHEET Ty RS SEmeEL ey Ragd Rrde

mdegémiehﬂl th as%)hfti% YLRINR grcﬁlﬁ r ﬁ%ﬁhﬁﬁﬂx@ B&id ¥ grobs, ?Elhb ®esoup, a

escri erein or constrained peptides (including
histidine [R gredp me pt pegisie Bagrp @iggs aﬂ‘lﬁ@ﬁ@én@ dabledguence or

b |
[01@&r |S:1t IS nt X b éigegrt}t%:lg ds Eﬁec%mf %5'1% ff(gl% Vﬁ %8n31§361gt0ﬁ aLysR
grm.%gi THFR é@o@nﬁj Pﬁ% ng@@i‘ih a(%8 @groéﬂmn Ra\R gBupchemorbdu R group.

f or exag{) addi n i nternal  cystejne
In car@sn erokadimariadt ds @friecft@d: fpmghe Wﬂaﬁam%wgéaf acheE i Py 2 Thr R

o ERER IO SRR o S AR R, ahe KBpin AT & sove

ents of this i nti clu 5
015391 ecun BuvarngemiSenls ndoetfieS g atRG R B5 e e R
grou$SN 60/ 600, 925 filed August 11, 2004. In various
enbodi nents the small organi c nol ecul es are simlar

[015%2 andg %&%@E}%ﬁbfﬁ 888 leal JHBIF §5x,Of, aﬁ@?zstleérfcﬁ"l PN@ and
nt a- pept1 de

escribed I n copending appl i cation
Pt WlHSﬁS[stclﬁit,ﬁérS nﬁizﬁandﬁmﬂsew@mdpfm sgte @6yP Q@r@stlag of mgsmhyiene

I e T -
-ﬁd@é&@%@i 1188, Qtﬂtﬁ)rérﬁéﬁb&tﬁ'& @@ﬁﬁien@ﬂ@l@@fﬂoﬁ?ﬁc group,

Typically the nol ecul es are "are soluble in

benmlldrytarboriyl, m@@@sm(a’m@(mﬁ MMMWM -nagtheXgtdtyl (Mmt),

trat t
+miorics 3 B oo Smar s Ml edinhipigy o0
mm&%xﬁ%@&mﬁﬁém (TH'SP,%’B@ W'S%&l&lﬁé@h‘ﬂ cBfoman-6-sulphonyl
myristo ycero osphochol i ne

(me ﬂﬁmthﬂb@mﬁl {M@R%]hﬁr@dhﬁxﬁ@lmé@@pﬁdﬂ §ef}2ﬁlﬁé‘ﬁ{t(ﬂ36¥d)r henzyl

R

dlox@ Shek TRdepk)sthil @)@5)[12 6-dchlominzyl (2,G60HCEHBel), 2-st acked
ayers are often formed with a bilayer dj

chlopyhsnaylgeicappny. (-Gc24 21@%9%@}4@%%&@%]@1 Feb gég’rbepﬁﬁoxymethyl
ol 3o B S Py BRELSCTT Gyl @ o
(tBudk) €BudyO(tBRY a propyl group, a butyl group, a pentyl group, a hexyl crroup 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

WO3M6[063182 | ammat ory and mitigate one or nore NeAPESEME/Odf422
at heroscl erosis and/or other conditions characterized

(01580 RIS S TERECLA A PEGREEP PSR Soul oF P DHERTAE fbove.
this 1?SEEL1h%5@édet§ bg ﬂgls%tlmn% Y TGRS 1R hidw @ﬁh@ edaBBiYigs provided

acteri ze an inflamuatory response in a mannma
here1ﬁf)a gumbdrioé bmsr:pmtaoang)ﬂ,ochuhg eeouphwild plsh be kpowr i) eng of skill in

ubl
the gy Shp plopHias Eurgp 1 56 eleEG b i GRBAEE e f b
pharfbbelitilal d@w’erp Whes: t@Qﬁttr@é%E ﬁgmme/biaaammbnﬁp teok.i @irshghmegvsal

aqueous envirtonment, forns particles with a _dianeter
surfaoss iaprpsad delinet g lighalatn thevapshebcta pdminsteptiRBY 2p/PRipdpgease

bi | di t
e R G O e S Bty B AatR ol
an exRPRREME: AR Bdnfpchent¥Ran@A ghﬁﬁ a mol ecul ar wei _ght | es

t han 900 daltons 20 [01531 In certain enbodi nent, the

| ecul hasZhd foRSuth:
015§, *pg EAfinABOIRIIN, 315 e a Ehcluns
independently sel ected hydrophobic protecting groups;
Rl and R4are independently, selected amno acid R
groups; n, i, X, Yy, and z gre iR8ependepily zero 25
or 1 such that e arefboth zeflo, Rl is a
hydr ophobi ¢ group a WO
2006/ 063132 PCT/USZO@5/044422 bot h zero Rl is a
hydr ophobi ¢ group; RR'and R3 are aci d| or basic
groups at pH 7.0 sth t hat when R2 (s aC|d|c R3 is
basi c and when F&pzs basic, R3 is dic; and R5, when
present is selectéd fromthe gro Lt:on3| sting of fan
aromatic roup, an aI i phatic group, a postivel y
whee ) Bed’, @9 RPR*®’, R* megay,imel yrech degpetbed nbays.
certai n enbodi rrents R2 or R3is -(CH2)j 5 COO—|vvhere
{0159]=1 2, TRer@ih AnbRAdhats, 2GSHR) pndi2 mbledide hasthd forduls,
4, or 5, or -(CH2)J-NH- C(=NH) - NH2 where n= 1, 2, 3 or
4. In certain enbodinents,  R2, R3, and R5, when

present, are an1no aci d 8. Thus, for exanple,
R r?&ndependent ly an

In varioug ~

aspartic acid group, a gldtanic &id'R group, a
lysine R group, R histidine REroup, or an arginine R
group (e.g., as fillustrated tﬁgléble 1). 10 [0154] In
certain enbodi s, Rl is se ted fromthe group
consi sting of s R group, a Tip R group, Phe R

group, a Leu R gfoup, an On R group, pr a norteu R
Whet%rlgl;‘ B2 , R, and R* are as described above .

[0160] Tn 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
WwWOgp®Ne3i3a Leu R group, a norLeu R group, a PRETRIGPGNG4422
or a Tyr Rgroup. [0155] In various enbodinents x is

1, and R5 is an aromatic group (e.g., a Tip R 15
group). [0156] In vari o e iments at | east one of
n, x, y, and i is 1 and P\\“[ P2, P3, and P4 when
present, are independentIyNﬁeI ected fromthe group
consi sting of polyethylen @Q (PEG, an acetyl,
amde, a 3 to 20 carbon al kyl group, fnoc,

9-fl uoreneacetyl group, boxyl i c group,
9-fl uorenecar boxyli c, arbqQxylic group,

20 benzyl g rit (Trt),

4- et hyl t | i ),

4- met hoxy- , 6- & phonyl (Mr),

Mesi tyl ene- 2- sul ph (Ms), -4, 4- dbnmet hoxybenzhydryl
(Moh), Tosyl (Tos), 2,2,5,7 hyl

chr oman- 6- sul phonyl Pnt) , enzyl (MeBzl),

4- met hoxybenzyl (MeOgzl), Y% 1O, benzyl

(Bzl), benzoyl (Bz)s3ynitro-2-pyridinesul phenyl

(Npys), 1-(4, 4-ding -2,6 25

di oxocycl ohexyl i deng}et hyl (Dde), 2, 6-dichl orobenzyl

(2,6-Did-Bzl), 2- chlorobenzyl oxycarbonyl (2-d-2), )
[0162F br onvibeszyih@xbodinkmsy thif Rvertion)contsampiateosmyabnpigeules having

(Bom, .t-butaoxycarpopyl (Boc), cycl.ohe XV .
one qrapRept HepYEL &Eﬂ@&%&M Bloperits 892%9“)‘5;({4 it and bving the
formlfaBU) . @ propyl group, a butyl group, a pentyl group,
a hexyl group, and trifluoroacetyl (TFA). In certain
enbodi nent s,5sP1 when present and/or P2 when present
are 30 indepehdently selected fromthe group

consi sting of MBoc-, FnocR? andpii cotiny|l- and/or P3

when present (&hdlior P4 when prgsent are || ndependent | y
selected fromth R nsi~sii ng _ of u, and O Bu.
-56 WD 2006/ 063132 PCT/ US200510 22T 015PF Wiile a

nunber of protectiing groups (Pl, Pz P4) are
illustrated abovfGHy)this list is int id to be
illustrative and ndt linmiting. In vi ew of _t he
teachings provided Pperein, a nunber of Bﬁher

protecting/ bl ocking groups will also be known to one
of iskd L i Mye | ahs bR
whoB '3y By PR indpbo et BolBaOF | Mo Rl pups o

descRb&! iee U, keald wakiivdpyidendndéoror tLoj, knardlese independently zero,
upt ake/ bi oayailability (e.g., throu osal 2
1, 2, 3uff i and R ﬁ%%lparﬁé‘F’id%Feﬁ’f)}’,%SlF sHoeaar o SR ORat whep R, is

acidﬁgﬂ {_g:b?l,%irg %h{] Qkn Raﬁ‘sdéa%h%gﬁi RHE AR ertB@IPORE@BMBodiments, the

ncertarn e iments, the protecting.
smald Fplgea ledia Bolbsle i omietenidals: smail mrlcpiedns a orolepylag weight less than

conmponent of an excipi.ent, %OlSﬁJ3 In,certain, .
abous 300 Bilians. In cETIHE CEUPGIRI. P TrbPRLLIE hARTEiG*

formula: R2 R3 PIn P4 | 2 . N
[0162] Tn 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 y, is 1 and P!, P, 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, amids, 3 to 20 carbon alkyl groups, Fmoc, 9-
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R4 p2 / p3 10 11 where P1, P2, P3, P4, Rl, R2, R3,

R4, n, x, y, and i are as descri bed above. [0159] In
WOgedst0a3132 enbodi nents, z is zero and t he nol e AUTAISREE5/044422

the formula: RZ R3 o F21 R4 111. where Rl, R2, RS,

luorensnest reanis, | THeTamerbaIEC KGR Rttt ioe Tygsenone-1-
6/ -

S A R e S A s R

meth6LRkly] (VIhe); vleahian, e@-mméaybbemuesudghommb(l\ém Masiylene-2-

and/ or functl onal pro cri d
sulptioayh (s dimaibanrsenomicy (BT oS 65 28 b P8 o) i
(C\i 5\ P2,1 Pay where P1, P2, P3, and P4 are
|ndependently sel ected h drophoblc protecting groups
1L asﬁumm.ﬁmw :Ie ems. and y are i ndependently
zero or_1; an are. inde
165" 3, merisif dgive pottas i R iy B BRSO oty AEfrop sk ddheribed
hermﬂ%g@%gusq&éﬂlﬂgs %e'?thQﬁl%fh Rehdve) mﬁ%ﬂi@aﬂ%ﬂ&r&e@&&b@s In

asl C is acidic. I'n certain
certajr efiterdimehts poddirebatios agms afghis ayantip peciireciesized by one or

e smal | nol le h
morqﬁflt‘éec{ﬂﬁngl%aﬁ?ﬂonf’ﬁ%r about QCG)SUD:I tgf’l;l I'n
certai n enbodi ments i, A : [
4.1 016BJeyIcAn &} ?f&rlﬁﬂ%fﬁ%’ammaﬁgg ABlamEy %@i 6 bl
ar O”at ' @g&%ﬁ&:ﬁﬁhk&g}ﬁjﬂ%& antiinfle@idsfdch), embodi ment s,

are amno acid R groups, e.g., as descrlbed

A T

mdepenﬁgwy{x;;ﬂlpLeMectl ng groups, e.g. as described
above. selected fromthe group consisting

3. They stimulate the formation and cycling of pre- HDL;
4, They raise HDI. 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 2002/155923).

1. 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
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of pol yethyl ene glycol (PEG, an acetyl, amde, 3 to
20 carbon al kyl groups, Fnoc, 9 -58 WO 2006/ 063132
WOR@R/G53005/ 044422 fl uoreneacetyl group, PCT/US2005/044422

1-fl uorenecarboxylic group, 9-fluorenecarboxylic,

9-fl uorenone-1- carboxylic rou benz¥$ carbong
exprogaed hWhereXaspolyRptdss arg Tacpip, BEHRFPSE tﬂ:hy S qUBRyS e 8-

rit £t
vacidS R st b 4 C“F‘“ﬁed6%%’%%%%%’81“6%%‘?{5“3 Eh 7y e of e
ammwaﬁids Yél_ﬁﬂﬁrdgd tcStie phanitin e(xbmi)v,e}yéind Bifam]t rﬂﬁcym@mnglﬁ eypressed
(Moh) (Tos), 2,2,5, enta 5 . Funct i onal
Pepnﬂ%%%ﬂ Sﬁé‘tﬁl {hen dpporpazate M%& ar@gptag] f active agent s

for use in the nethods of this invention S |g £
[016fEr ei n bypmfanﬁ@g@bofbﬁm%é@ peptiges arpgherycyl xsyngrfa i7g§ by any o
| d/ ul ar h
it Dih i HafRERITEES echftanEhdoflailo those of sillin the

art. §68d FIAE SEiIRs1sZe Whidh e €~t@fmmmwmﬁno ficitlloé tHeoleljowicn ¢s attached to
functional properties: 10 1. They

an ipploblertn Iohge PES iGN EF G PLRATOHYTEGIIEP oFidsd e
| ptide
sequaxécg st} ggge %@:ﬂ{j&émg&?ﬂié@l ﬁn&'ﬂgﬂ/rhth&fs AR Yeptides 8K

monocyt e chenotactic activity
inveSteREe MRicReiqis forsdlidrphasuadyhthesik his; wedl kibveytoshosmaf akidl 1E1Iﬁ]@3 art

ot Lop o cand YT O o S02 Moo T, 1388
Syntg&g sg ?)é g§tﬁ il P’éph}%sj L{Q&Igg 5 ! }hﬁwﬁ@‘ ibldes. wOE Qt Speczal Methods

erelrn s correspondi ng t he
in PopaldeSpshdsizy Pa ds Mersitieldos dl. {EIGS) o, &ranC. @agﬁopy 8592149-2156 and

tested for ese tIVI .| es
steseck ol Voo S Bhp RS B AR il P Ra. o pRocktos
7, these functional properties are well knomn to those
“of skill inthe art. In particular, it is noted that

[Olﬁisays oL M&@%{ﬁ%@é gél:p%o Es ar@GhiMididbd Hlke solid phase

ol estero xonase activity are
peptidel syftheds pdcedure Ei(iﬂ'g Mﬁﬁtﬁlﬁﬁtﬂﬁnﬁmeﬁﬁ (Bedagadiopraducts, 0.59

mnglih i e RS b B DRBeH s DR R EattReri B e
buty%a?c%bql?f ?héj he ﬁvﬁ%ﬂéd tBE%ﬁé éCQf& PR ﬁﬁé@htﬁﬁm%yﬁiéﬁﬁd)yhenacetyl

ere t peptide does not conprise "D
gro@m’}mdls 1a(almbre embk&dmkaga:thm ‘dne cowowitibial Henty) e@tﬁzph@@gwet the

i S SRR BB ER, ST S

fom%Q 9&6%@ %Peii%df’o%% H&?&%ﬁ&ﬂ%&ﬁm @x;wsssmmle&\bﬁﬁ@:dmmd for

ol ypeptidés are reconbi nantly expressed, host
pcpmﬂeg:anihsm aued gnalysfsentspnthesizeg) mptldesfa@m'é%spﬂ‘a@éi ipg migiRrint

supﬂlgmgrﬁlaggglggangfﬁag (hafi \éiarn?arfﬂ'}s A V&%ﬁ JPB%1L.ERIP rfﬁ()?f@t 43-
10255.

[0169] Tt is noted that in the cherical 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] Tt 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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amno acids is provided to the organi smexclusively in

a D form Reconbinantly expressed peptides in such a
WO0e 632 hen i ncorporate those D am no aci ds.P(E/PRUGAH4422

In preferred enbodinents t he pepti des are chem cal ly

synt hesi zed by any a nunber of qu Qr, SO

mmtﬁﬂaf*iéth@eqwueawmthné@r HPL@@M@M S TS ﬁlﬁ)&ﬁ fhout 50%
> ure
of thftp?t%l}c% cﬁ él‘lxehkg ghis é)hi‘lfl?(? blloﬁucﬁ RQ? S%e? it of gfdtéin g?)t acﬂ% b t tttﬁobemzxt

contadk 4bBEO6 ke mSHPRPLite fal th@sl\@.féatbytoﬁqctﬂnt)ﬂ al addition
of the remaining amno acids in the sequence is a

preferred method for the chem cal synthesis of the

pol ypepti des of this 10 invention. Techni ques for

SO|Id phase synthesis are well known to those of skil
1V, dranagentical formalationsscr i bed, for exanple by Barany

and I\/Errlfleld(1963) SoI e tlde Synt hesi s..
017Pp. 3- dBis o el e SR P & BOR LA (e
2 ﬁ%ﬁegﬁr ddﬁuﬁ@iféi‘ddd@ yiatheadisidual

peptlg r’k) %%yde %@eﬂc% llgﬁg?gft §I1 )e . Chgm Soc.
diagri@fed é’sﬂﬂe@ﬂ%]lﬁﬁmrethdterﬁieeﬁmmormr 3a[b61ngla98ﬂ1§ ofdgipairepaeole

ISP T R
can B/ %1%%% ZR0 B qgm‘?‘@ﬂ Udie@ﬁ‘% én th@@@ﬂnh dﬂsa‘ﬁt}i Ndstees iamides,

procedure using a benzhyder m ne resin (Beckman
prodﬁlg@,pif:ﬂdat«:\tes and. tﬁtghkmpmwdgrﬂ t%@-@ltges@epr, ﬁ]@gjenprogglgtq;élenvatwe is

suita I d oy gj%ﬂ thl ﬁgﬁ tlgi}i[?e%g%en? {mnﬁgl%ggﬁhlgs g?teﬁ a.mfdes
pro dﬁ@é QHG Bth@r éer(v@ﬁm&ifme e Rasel thy BOpgpaud usﬁﬁg mnd?sd a
nore stable Ilnkaﬂe t han the conventiona

benz
procedundsdgewnyte thashekilled ini thpad opepilicde Oé&%ﬂ“s‘%heﬁ}l“’a}éaﬂd esciibed,

clequed bio d R HSsRS and
for exap ﬁ]eebya]gﬁéac%éggﬁ élaﬁan ¢ cg é)é %chfgg%z?ﬁﬂmgl% RQ%:%‘P %ils \shsl an
SrudiFPOSEd. Rey awirg- Iﬂt&ﬂbﬁﬁ@l s used for pepti de

synthesis and anal ysis of synthesized peptides are

scri beg dxan@ldThdl ﬁﬁdhﬁé SRR SRR AOROHP ABY bg usmg
mﬂ%ﬁantharamal et al gq81%885 J. Biol. Chein. 0

conviDiZeisl mzﬂlo@@lzs5 thitog@eallylinvelyeserasi@nrift a Mtabhewd( Generaliy,

chem cal t hes e
i G Y B LSS BER DS ap B SH ALy PR %R e
and @16 QEHGESdRdLEFRE! TaE rdstling 34l€ elitipe prdctitmitds r nm@’d‘letbr@:ght out of
to the desired full-length product. The purificat 8 I
solutperobesdlifien of 2 1B$3u19}aft39]|ﬂp%talslu§tab1F asidh {4 HrePapng 313133’@ gon salts

nificant..anmpunt g id,
L B T G
oxalichRids yatibesidsmafoni doidyepictrieadie, igaleiceit) furhavicordr tartagic acid,

prevent |oss in purifying | ongest forp ane an.
citrieipeidybpazein acidsEnRaRC g HvscBo oonlomagpulibats Goli Hnanesutfonic
4 7 iR
e R AR S MG LS Ronb TR gatitg o
hydrethibhe a¢ia] lemiegbrofic doad, kilfiricyacpl mitfic @cidplv}mﬂg]mnq asidy and the like.
per w of protein produc t the. m xt
An s&yb%ﬁdltmaaﬁe@ayn*i?rrécwﬁt?c{a@%g@ b g i pB L] R pase
PartGll1Y pidferred Ac¥d a RGBS WF tedttitORdBalsHek @ Sre halide salts, such 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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[0171] In order to carry out the nethods of the

i nvention, one or nore agents (e.g. peptides, peptide
WORe86318%, |ipids) of this invention are adnmPeTEYEpsY44422

e.g. to an individual diagnosed as having inpaired

arteriole function or as being at risk,o

ammanitre hydlosidef eataimn dydyoxidg, tfimﬁﬂﬂﬂ@n’é’nea‘i’fﬁh%fm(% Fﬁ%@gﬂ%he

o SSE S BBl S DR 5 9 RS s e
0173} aar oesefiibh o4 GRS R R pyponyt endrr
carbogﬁgé?%gg;fiﬁ&h rn%ﬂog frﬁsegeﬂﬂﬁwm@rmammanhmem of the diugaHlhe

0gl ca ., effective in the present . b
esterszt hpitallBatylsubwsivted derivativered, reelaipLgOUBN ¢ o fpfaGies that are

_derivatives.of .th ctive . p 1M
dertv BRG0P A 40 TR S0P Rolte R LGP RFphinigis
Jowe Ll YBHHE LS hOF8aM ol R Sick yicidndf desed,tyaringl@nioxtional

exanple, by March (1992) Advanced Organic Chem stry;
hydriRendysioashydelgsiaprosadirgiad  Structure, 4th Ed. N Y.

Wl ey-Interscience. [0172] For exanple, acid addition

[01743al t 5 akreidps epbpredruizs oray akse bemeearsdBingspeliques known to those

[ I h | 0Q) j [V i . .
il R o B g eut b Db ol T Ly

prepafr&{ DRlestehengh i thitableinsigOtedednts Norah@oinay be pgpaied from an
sol vent such as net hanol or ethanol 20 and

the aciq, i

anhydditbent anheidehinrideiy rpassion wihgraaeria ef ¢ Harer phet Pﬁ?lieaﬂ’éef?mgs

or be hbr.ought, ou ' ird 4 Find that i
are il rpare i D o B P Al e hcing i
theraplfic kPR as@letuitil hidalfed@yhatihdioikgalfsimetamldsystemy. ,

cetic acid, propionic acid, glycolic acid, pyruvic

cid, ﬁfeagj ' b ChepilBdsi Sepfidh ehim@Rty Hpilspicietifial ieediniac
[017%“ d, ma e|gg&gg€%?bepun§r|§ecpﬁaci d, t artgri Cc aci g
usefut fdrrpacensaraldtoptrah pwil cnasdi(ar othemnsainbalads ectamidedd ¢

.acid, nmethanesul foni c . aci ' | ;
admig S e RS PP s i R Rl pouti
treanﬂ@n&‘?ﬁ LiheRRcIERRIGARIOE sREHE s titerepf, ThbyHamekbatidat canpatitions

ydrobrom c acid, sulfuric acid, nitric acid
can hehideyptisieied ime ivairicts 98 upik osepk &orms Agpending wremi the gisthod of

My be reconpverte t bdsheablets,
sl Bpem pkgt by Lefie A Ry R R B Tt ablets
pills S@bduSesOlozbAlRs B8 photRofes phshdsenaalsparys, njdciities saipiatable

such as may be prepared using hydrochloric or
sustanedriolspssrioanalations, Lpdso@PEEry €pr eparati on of basic 30

salts of the agents (e.g. peptides, peptide ni | CS) ..
[0176 e pr ePlayr ggdnisrie.g. pEptleaPe ﬁ@:@q@gﬁ,@@d@r hp1c{sn) (r)TF tthls 1n2!ent10n

har maceyt i cal | cept abl i
e iy eBieea oy dLe PR Ry AP s R e G Bn BTy forme
phw%@dl&@@ﬁ@%ﬁx?éﬁﬁgﬁ PRAFRAIDAI DY deeptiisle cagiscianrontain one or
hydroxi de, trimethylamne, or the |ike. Parti C#)l ar |
morpplekstosichllyacteptabid eampovansythahpstdior cramplp, 19 gfabuize the
e.g., the.sodi umsalt . ] Physiologicall
compyedisi o Bheort BhdEress BRRERRES o B} batve k() Physiologically
accebtaPRicopnahhdakh olale, fy dxanyle, arisbhydratesasivboa [glipos pecrose, or
whi ch may be present within the gq?l ecul ar. struct u]&e Of lecular
dextrang sgHogdantheueh asasepdicacl ernRbiene. cRETIng ASSEF Pl
.derijvat| ff ini 8. b dr@ $hat reduce
xmnéfgg%%?%%ﬁag%ﬁgéggﬁpﬁkgcar %%59#?§§3?5§’g% he for mul a
RCOOH where R is alky, and preferably is |ower alkyl.
Esters can be reconverted to the free acids, if
desi red, by using conventi onal
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hydr ogenol ysis or hydrol ysis procedures. [0174] Am des
and prodrugs nay al so be prepared using techniques

WORMSWA3BD t hose 10 skilled in the art or dedSHVHEHS 044422
the pertinent literature. For exanple, am des may be

grepared fromesters, using suitable ar_n'%g reg;\@t ant s
the clgrrandrey yelipl¥sés ofitbpeative agFnbimOR AXCIRIAH GF PUET YPOTHATTS A7Yor
buffeJll oride by reaction with ammonia or a | ower alkyl

M ne. Prodrugs are typically prepared by coval ent

ttach t of a. moiety th r I P at

orr L 2 SRR e B Rl Red S Ras ERANAD
emulbifdhy hebad, a8 pdrahaRgdntCosyredeeritivasinhitid bjrtidiierlpgesfulstor

(€.9. peptides, peptide mmnetics, |ipids) identifie
prevendingihe gipwth arsetion of picronagaRtnes: aY arious pres vl ys 4e well known

.ngsal .(or otherw ' )enss 11160 1d iat
and 1 a5, Tl HEERL wopld aopreciae
that the &hcﬂéesxsﬂ]ﬂaﬁﬁztde@ﬁ@n?/aecreptabla:r@nea:(so,dncludiagmmmomgmauy

at heroscl erosi s and/ or s%n'ptorrs t hereof .. The.

accepplle pesRHTdciePendS mabSTATRIHON BaFPUFOfAIRIHF Sttitet tb%a%:e
P L i b S

incl ud but . l.i ] . o
]S BB Bl SR RSy eEE) St mater

ThesB a8RbosdidAYSay U@ izbd bf SonvieARbrah tvadil-enown sterilization techniques.
sustai ned-rel'ease formul ations, |ipid conplexes, etc.

176] ‘?31%% Sohifalond 8RRl itiB@PSfi 1R iNeiEbh e,
ml?ba]gd/ or ﬁ}g‘f ) ﬁgf pé hiasmi1 nventoig%ﬁSl are typically ] ‘
admiossmbédiedc petitht saffpting framewsios aiory s vieRieps gbhberEselefogis or at risk

excipient) to formag. .2 har ma ' i L
for sfpRaPHERh PRy LB 1L R T R SRR EATRAR o it e
disesRb 2NDEE UN]1@hRgHs C Alnl dn ARE eddgakk € sanPUBIE(S) istdefited as a
act, for exanple, to stabilize the conposition or to
"therapattioglieefoctive dossd's Amonats s ety fppfhiaseril dgpend,gpon the

age s).. Physj .ol agi cal .
seveficttatredsonst Sildnarie A efG PRI AL FelBrRAcp: Sl
admSHERO&E, of Be col@tiitidnS mag bt hoximdants dejgmdmeam the dosage end

acid or glutathione, chelat |_%% agent s, w nol ecul ar

I
frequegCoyes heirgsrapddplamieddiche erticsh Hrly yeRk BeSRRRREEPY should

sych i.pi.ds, it - . .
G T T e ST
effedtivelyQleysiaselibratheneag hiore spgpots) thempateti pi ents or

ot her stabilizers and/or buffers. [0177] O her

[01801YSi 0l 98 EHcktrARE @Phadk Gart P Mdulp, dndclillde selettet pgimarily
agents, enulsifying agents, dispersing agegt s or,
basegoe lid wlimes vishogitiess bodyaweigkiand g likparagrorfgicesvith the

.preventing the grow [ ' r :
oY G AP R B UL R e 80 Gty
how@?%@,WﬂIQPrpi@ﬂ!%n&H sebdtbdas pevidecd@aged rar@ieg Btanl abedt 0.h ot he

art would appreciate that the choic

f
mgﬂggﬁm(@bmﬁs&éﬂwg@é}c@& soplesimes prgher- (ﬁ}}pgcql Aeragss Figss from about
3 QYR 5 R b ST bR T HERp N 3REPRpica R ahout 72
mg/lR9edY, (e pRtbrably fbe faut 7.2 uhgke/ply®isboutidn® ogfkeg/day, and most

characteristics of the active er;éégz& : #8 gq?l?%} Thé—:\d
prefeRblypiosh ot L OgREk/HAbI0,bstct 1 Breliedtiye TR FAFHY THfEs
embgﬁin&éﬂ%(?ﬁbg’aggl rgné@ftr&ﬁ Tabout 10 mg/kg/day to about 50 mg/kg/day. In certain

embodiments, dosages range from about 20 mg to about 50 mg given orally twice daily. It
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These conpositions may be sterilized by conventional,

wel | -known sterilization techniques. [0179] In
wonhwriapeit i ¢ applications, the conpositions FCHEH2805/044422

invention are admnistered to a patient sufferi ng

fromone or nore synptons of atherosc|er o§| S or.
will e appreciated thetraeh ded2gvsgaisby vrrise taARLHIZe & ?YFR%“&ﬁFe&”S‘en ina

Paﬂ“aﬁéfesg ectaércér&ﬁjsgfsﬁ %&Eally prevent or arrest the 15

e an I't's “conplications. An anpbunt adequate

0 acc lish t s de
[018Lk ¢ ot i PPeHBL T éyeﬁ?f%ﬂﬂ?“‘ﬁﬂ&?‘s L?é Q/%r £5 oé&fé% aé%ﬁﬁgééﬁ%!nk os
and/GeRRRY oﬂf%@sﬁn{f&&on%ﬁvﬂmhﬂteﬁd drilgy @i s eisetabied) drhe an injectable
general state of the patient's health. Single or
in acmrtianqglveth sahdard x@@tha@s ‘Eﬁkklﬁfwrt tedhessnb skillip g?‘?s”ﬁa‘? Qbaer
nistered dep as
profcgg R (EREPI T e AIHRRE didflen L SRUALEN
convE R naPIRRAS a0 Brughielivety Eﬁhteﬂﬁ@\i g eansdetthdli"patelms” wherein the

quantity of the active agents of the fornuli!latlons ofmu
active laent(shaeriypieslly contagred duiny a [aminpiad sirachyg 1 SEVES Ftris

dehvg{[;/ ngghct% 13 b0 R %g)to I %%qﬁath& Slth 2 QLB tﬂg‘@rué composﬂmn is

ratron can vary w delvy,
typicaRY e6itgidedtu Ny yr "rmm "omdbtlying an (uppmégckmv layer. It will be
viscosities, body wei %gt and thef in é E
appregiated thgbthederm iresereir b s cteXi G i papy 1%Et%d

mgre\;%t(tsrﬁlglﬂc aPJI%)E;&ab 9@&?1‘3513 6000198kt 8 it ORSrace’SF thOWRME Thus, for

ected to prOV|de dosages rangi ng
exanfpl@nhatroservd" Inor 1n&1udﬂ'g1!elagﬁ‘@talytgledleatis))lm a8 @dkesi vegycraacking

layePhig RP Y 1 SOV e Ry By By yEfY Ry Hose o

L3 The PRk Fh4lA0ntatn 289 rgse%rmﬂ'fﬂfif@i &:)bntail’ofrﬁltlple
Slﬂll%?@#éélrargblf frCom aboat 7.2 glrr% kg/ day to adgout 11.0

resenvgitkg/ day, and nost preferably from about 11.0
ng/ kg/ day to about 15.0 ng/kg/day. In certain
[0189] ef er r Atodnehddidémeht sssevosagegrisarg®lymentn @mbbix ol 0

my/ kg/ %ﬁg@gptgglg gé%tgg@gﬁ \ga/f:%%%p%mgq}fseeé%sa t?gaf{% the system to the
skin g@q#%@'g\éc@%%dggéfméa% 6€s18@ble¥kin! dontac O RRRIAGIASAde, but

be appreciated that such
are mdoiaried toymylyothylears, edlysidoxapes, IPD]Z/GSOQUWR@% pelnapiylates,

regi nen i ar arsbjecto j.ect
pol 7S, pﬂg E}@rl{lé H%Féxg?ly g; H’tgoc i) né P% g&gﬁffo:rsalﬁﬁ skil mtact
adheRBR LGS senP 8Pdch 8@ e indRl %6t laya@s\ovie] theiaphaible tmﬁeﬂjnn s the
Invention are admnistered orally (e.g. via a tablet

)
resenpiraghieln ih Hjieetsathey beseiibar apelametin setng pdaserlgabgye. or it may

be agﬁwglroray\é\fogplrrgge?’%bgnﬁgn@% s Frﬁa oiﬂllér fo ’;‘f?eebﬁ:ﬁdng] Ih{br 111 these
Jamnifi&k4, \(ﬁﬁﬁgsetrWs%ﬂ{b tipper sikiabe bBihe @evae@ I@Nﬁﬁﬁabl;/rfahctlons as a pnmaly

transdermal drug delivery systenms, i.e.,
structypiat elbment ofifes arehf ped pravides thealguise vEih Ia\lfél q ybﬁ fgféﬂn%ty The
RSP L Bl ML PRt s

agerH@y An BBt Sthetdteralt that ﬁélpgeselctrmOSI tion is 10 typically
contained in a layer, or "reservoir," underlying an

[o1spper b%ﬁkéﬂﬁeﬂsﬁy@fomhtan%d for &guca@ﬂﬁfgeﬁha&@dnﬂh@d btihare not
term"reservoir his context refers to a quant it

Y
limigf t8,adntments andgmuhse ﬁ}n@rsgenta e senpigolid preprelipnp which aretypically
ba % %p&?ux& o of %1" }:)fytre EQ{IILE ert v@%vgsg r({‘r‘ré‘%ﬁs antﬁlﬂﬁ‘xgstﬁé Eelected active

-64-



10

15

20

25

30

exanple, the "reservoir" may include the active

ingredient(s) in an adhesive on a backing |ayer of
WOeHe/o0pEBLh, or in any of a variety of differ &&H/FRGS[044422

formul ati ons known to those of 15 skill in the art.

The patch may contain a,single reservol r.

ol
agentcon @mcpalhqypqcppq laquid grsemysnbidemm l%ti%szj) ?l’hﬁlg'ﬁg billih-WHRY or water-
573\? RPAddS RSt RBOLY PRdsk Cann@ilbikier
in-oil frit% gaé% anrgétgﬁfgl %tgpggsélg%t abl e cont act g%fwe& ve
and aﬂﬁ&pﬁoh@bhztsb aThs eil phase} dscafolmekinteh saliydsthe ninegnal hahasg e n

d d del
gencrgineommsdnear v Briasrey prord au dRBhE: SEkpponot te
aqueclds %Bs%qlb Qﬂ{d{ﬁh @1}5{ SRESariRObMsbdsaK@BE Phase in volume, and

enes pol yacrylates pol yur et hanes, and
gencﬂaﬂyi‘ cdmtines a Alnectmatt (Theleyaylstiies inlp GpaBdRTBTIAHORSIESEERN DA r

and skin contact adhesive
noniGcs ARIRRIC, <Fag}981|csor awp pEfE, %ul'glg glg %@es ﬁ.‘ggfﬁ%nﬁﬁﬁﬁ{ ﬁ[&ezﬁ'ﬂ Hase to
be ust& %@Wﬂ’bé aftbGlted b9 KAk Skil@bB themy, ib en@ﬂi‘ahwﬂl provide for
polynmeric matri x as descri bed above, or_ it may 509?1
H'é@ be inert,

optmimmdmug d@hvdnrydﬁeg’eth other@RIESTY O YShiCksyan GIRENY R8s

bl The k| n lﬁa%er in these 25 | aninat es, which
sta %@P’@’é‘%taggg? %E} W face of the device, preferably

(0184555 ch VR TpReNRIBEa BB tee e ek cyf i pifon

com;{rfsﬁg Rb it YminbEids UBRE B8 hdhinBehraL bech brally t\hﬂldmapkjtm()n against
r is preferably substantially inpernmeable to

proteabjsns be steapehtagic) ezan fesgrihelsshén cortaie pRAPEIICH: P%Btlé‘f» dﬁhvefy
can b(s (E):B L qnged H£z g'@ %Pg %fesgue?rl%{c? eﬁg 'E‘ s @‘fﬁ:‘gftw §%J8%thshed either

by cdnthie:Qh S HHTER @ﬁi@@ﬁ@np@ﬂiﬁdﬁ%ﬁe&tt&eﬁﬁmt&o latidic and
prepar atl ons ich are typical I based on. trol atum
enzymatiohydrolysieor by emhaa@g |thfeaq1¥/}2?§t1 @WPW hTssEianhearrier

such 35 0558 oalS ot piecl e BRNBTREE R i TEUTRIER, it fechon in

the aﬁrﬁgesé gnﬂ S Ghatepn 5801 heT dekctibing lipht @mmsitivat fer-orillebivery of
Cream bases are typi cal | y wat er -washabl e, and contain
theraawtmagemhse an emulsifier and an agueous phase The
oi | phase, also sonetinmes called the "inter naI @B}g
-release

[0185]5 gerﬂalaeaate@/smmmalfdé@lcmbq)@mm&um i g5%0k Syp

yuch as c QJ.. St
plot% l}@&]ﬁaggz% SYsems,, Sp%sustél}nteﬁ %ag%se sgr{t&gnlg gllé':s\g«gpﬁ'foﬁvn to those of
skill BXGERAS 1 BEe SeferRiag®ollinene |thle£TBi;oI_ﬁEHﬂ: bug;Erg&tdab]Ieymcrospherc
contains a humectant. The emulsifier in a_ cr

delivieny sysiest foo prqt@n@am}epe@pdgp (Fracy kI iBéoteglob H’r@g M4 108; Johnson

et al oﬁ%{:ﬁeﬁ Qpi; al?(%b?ﬁﬂ Lf i 1@9&)(:3 Pngm\?m&ﬁF gk LS, 357) a dry

pow@? @6@91)@:‘&% biydephasde pHliyhkesdd nud:ronlﬁmrarcmntanmn@ﬁ@ grwam ina
w || provide for opt 1 mum dr ug delf&verxv W{ el —
polymarma@yxsthaﬁrcav@mcgm@gundgg ag AnRoRnUsEeR Witk S8 VY I’E)g 0 era en
inert, 10 stable, nonirritating and nonsensiti zi g
[0185D184] Thé Phod.caspnicedsphesp fabaisatisy prasess “@ﬁéPeoéfFFé’*HY designed to

ept.i this i,nven 0
achi V&Pﬂdgd%awg%% eGARF AT gfégenc& vgi%ﬁéorilg{ﬁ]%ﬁn%ﬁfﬁéﬁ%t@%ty The
p10c9§s%5§§i§t's @f‘(x?ﬁ@pﬂ’éﬁon B fdeg@ldyisd prdwin pmms ffirome belk pedtein by
verthel ess, 1 n certain enbodl nents, i de del.i vetrgfdmg_

sprag anez@edremgahec@agtsymm@ w@béta@ﬂlz&gﬁ}@w% (%&HEB?J@H?%O
poiyme%t g’usptsa’nsﬁ/rp tloﬁoweéf b? g&n%%an%p ﬁgmg éérﬂﬁfﬁon to reduce the drug particle
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15 by conpl exi ng the pol ypeptide with a conposition to
render it resistant to acidic and enzynmatic

WORPMBY3i s or by packagi ng the pol ypepti de iBCTAHS2005/044422
appropriately resistant carrier such as a |iposone.

size, g Brodiesian of oz GgIRO R hicEs ghorch ek tpizi g 6 Hofa®
nitro gﬁnls ) éﬂ@m@cﬁ-ﬁg{r thpg&gﬂef 16k 9FRQRahbRASd [WFil@4tadn and vacuum

rver tic agents). 20 [01 5] El evat ed
dryingeo tpmdhaé fte |ﬂnﬁ1edrgqnwuer mdmtaifh@ d:swymg pewdeicaptains the solid

oS 0 5 8BS, AR S e
partidéd h Sﬂbl%ﬂé‘r J@ésk cothfhofRQusBd Bf 188 pREe|MPslg(aeids cot digcolide)

ProLea egradabl e m crosphere delivery system
(PLG)ors hpttobiecanspagihle and piddggradghie.acy (1998) Bi ot echnol .

Prog. 14: 108; Johnson et at. (1996), Nature Med. 2:
[0187P5; HeEfmpiuleionatn bé aaﬁeged aPhew WwenpetatureRiss. , #6°Clegyyring

enca;quga:tl@géqgg gggv\gg E,srﬁ%o %g: Sﬁkla téq?ehl ﬁb%bselgm Wartér thus
mlmﬂﬁ%iﬂé %%a{ep ugﬂb%rﬁﬁﬁ&% RORHIRDT fhe (ytemof:féUbﬂiﬂg@iotem

out ot her agents. "[0186] The ProLease
degradacion sqahem theet bl adgt v e q;sraacgmtmd asfp@eng @réaniwqueous
ed to achlev a hi

s RS S0 ST B SR o PSR AL LB cotvnts

wthrn?(‘fs? ?ﬁ)t&%b ssS1udfe, fHuk g&‘kﬁﬁ@h@h leﬁéhp@ﬁlaﬁdile&iﬁtaﬁmeede .,
rotefn particles from bul k protein by 30 spray

greaﬁ‘erﬁmz@S%ﬁyl ng the drug solution with stabilizing
exci pients, (ii) preparation of a drug- polymner
[0188}S pensimomottet bmmtlmb;rt sompicabiecompon¢dsoldaseEtipe Aar be

reduce the drug particle 06/.06313
provised A SOTSPIIAEI 5 £- 5 § HOrogP FPs‘fmaFro@[ﬁalP3@f%%38%5}1%39e"r?1“m8>

1eadﬂ E&Qmﬁ%ﬁ{ FS‘f in MAL0S PRRIRS AW ff dbida ioQvdlire of hgterd
ogen, extraction of the polynmer solvent with

[018% h anol TP&?ﬁJq? %(OYI}&:" {og;!uﬁiaﬁﬁ d%ﬁgn%wm&ﬁé(ds%e {r®ended to be

oduce ry-po er product. The resulting
illusp@veendeoniaithg. Theilbs dppreciadedihatf, usihg therteadsing prwmd@(h herein,

i s honogeneously and rigjd| dIS erse
otep B ReTOBI T A ToTE SRS RSSE B SN PEdd i n

t he process, poly(lactide-co-gl ycol ide) (PLG, is
bot h bloconpa2|blf and blodeoradable A

gE:%;E; g : Eﬁrlng Encapsulatlon” the.protein 'S
stry 'gacm e solid state in the absence of water,
[owbj‘ M i Db BB T TG G of Q6 KBt s TR mariidrt of one
the protein, preventing protein 10 degradati on
or MBSy MOms bﬁapathwiogwdexrmmmed @s impaiessdorteniole sipgture and/or
di wh
func%(y) Iom%ﬂggi} g%glil‘ g%g %%%11: 0 cg?lfs ofrgglerfsfﬁsl?%tgﬂé&sfor such a

concﬁﬁbl?/ O Skil(8) prifal Sy CRSirise ra%ﬁtaﬁl%r @érﬁmhﬁ@cﬂnubh enort bfithe active
di ng hi'gh encdpsulation efficiencies

ageys eastabed lreaging S, ac{lmmpt(ai)rvaa MO DFH t‘éiriﬁ@d%n#éiﬂsageoﬁe@mﬂ ation
(e.g. aélpggsgtggﬁ gagﬁeg & nte% pa&:ht he )%ﬁé@% ﬁl?ig Pg ggtx&fal 1y LR Wafone or

cont ar ner
mork %hﬁmacédiwﬁlhgﬁc%ﬁpt@ﬁ@feﬁ@ipiéﬁ’[suFTE) r eady for dilution,
of in a soluble capsule ready for addltlontoavolums

[01sﬁf] Wat €Fppe Kit(s) can, 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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[0189] The foregoing fornulati ons and adm ni stration

nmet hods are intended to be illustrative and not
WOI2D¢i063%3g. It will be appreciated that, usi ngGTAEsS2005/044422

teachi ng provi ded herein, other suitable formulations

and nodes of _adm nistrati.on can,he readi ' .
to, beta blrgless, varodiIHiers: P@&%ﬂyﬁﬁ?ﬂ%fﬂ%’&ﬁ&*’i"ﬁo sa"{% Fes PRt %?‘?"z“é’g&
j hhed, ar ' ucture and/or function..
(ﬁ%ig%?@l%ﬁheh%taﬁgrégcgh‘g%%%ht this invention provides
its far i 10 - t; al
0193, pot o7 8ah hE ki uhplf iclofe 1dBEfice MR TRucAbn A materiels
provisinlgWiiettichsanel/ protochlaniet tlerpractick of thetecthodspyisaef the

“heraaseiics op&poBNRIASHOT Ui EPYPLO,) PisTEr BB e i,
descr%gégp%g(g Ci(i']lg it Iﬂ{r? ﬁb_gﬁ]/g Qgen%) BOLE iRfentiBe toditi 046 orRge G

ere ctive agent(s) can be provided
assodiflecawithiatcofidisian ehdramterived by dmpaifes, agterigigspoeireosng/or function

tablet, caplet, patch, etc.) and/qr '
e mprenins o PebanoRNet P BraPThstan vanry ASi ARl a
risk BX IR &8 Sitioh 0FR InstHh&i dehit hthri 818 Fray Aol GtinkMy, thashtpreferred
conprise one or nore other agents used in 30 the
dosagasahdraptic odginbe, comttr indientions sl bglikef interest. Such
agents include, but are not limted -66 WO _
[0192006/ 06%L32 tHRGHtHISABNE hidet#dtypivally brenpriss|voukear o printed
vasodi l ators, aspirin, statins, ace.inhibitors,ar
materigle dhsygre poiimaep suct ARBOReditp (RDIP Plettoring et Jistfictlons and
comlgﬁliﬁ&{thﬂetﬁeﬁ !?@Xxfcrg{ Q192 kohRrpteid byois thR@tikh ! Such media include,
optrondl Ty include l'abeling and/or instructional
but apedce finsites] to pleotrordi stgrage media (ks nagnetic disesotapedlcantadgs, .
. the practi.ce of th e, of t .
chipo) treRaBetf o~ 6P oyt s Fle SSEptned Gy inplagrosses o
interfli §1t&d ﬁaﬁtgprbﬁaé LglihQRRtioRR LGkl describe the use of
one or re active agent(s) of this invention to
mtigate one or nore associated with a condition
characterized by inpairggsapesigol e structure and/ or
function and/or to prevent the onset or increase of
[0199)€ OF TR BlRlyifGRAnPIIREO Berbd toallubtiuld, burhus| to dimit the slaimed
for such a condition. The instructional materials nmay
inveati®o, optionally, teach preferred 10
dosages/therapeutic regi ment, counter indications and
the like. [0193] Wiile the instructional materials
typically conprise wittEmamplegkinted materials they

are not limted to such. Any nmedi um caﬁabl e of s%ﬁ}éing
[0195lich i ndsshevi onigaes 1 Ac bRmindi I a ey Vith 8 PEDEnm

e PR B B B o Hich PR (. On
a loweicBo @i the MBDAGEp®r il aBice hayawicecthe tavelofegasnBLDL. of

_chips), optical nedia (e.g., CD , .and the Like.
wildSpimisscR WA IR D <Rl B SsorE Tosi et HEY die B o shown
in the 23k > i U RG] efd oBs, terWRinESterioles are
1n thf’gjf@%%a?%v&gg%ll [#{g‘\?\%hntgégg{}r%p#es arae offered to .
signiflcktsf thadlened) Wilscatshbwn fin thetfolldveing figivs avhen plasad oo @ high-fat,
high-cholesterol (Western) diet, these mice develop additional thickening of their brain

arterioles. On the Western diet, these mice also develop extensive atherosclerosis.
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20 Exanple 1 [0195] As shown in Figures 1A, 1B, and

1C, mce with an absence of LDL receptors (LDLR-/-)
WORYSE631B} ckened brain arteriol es conpared to PIIER2§05(5d4422

mce (WIN. On a lowfat chow diet the LDL receptor

null m._ce have tw ce the of . :
[0196}; | d-t }b@asfﬁee@msw&r@at@@‘ﬁ‘éwg 5}3‘?3%3%%11 g‘g@a} memory
assoc?:{tm% ldFérQa%b&s Pﬁc ﬁélﬁﬂ’%r ¢ 8k hidpocASpENOMId&%: ah (2002)
I'gure bel ow eve hough they have m ni nal
NeurabibposfDewsils; 2150219, séw aign Figure Ritlireis)-ar e
significantly thickened. Al so as shown in the _ )
[glgrﬂol Lov\ﬁ'ﬁg?shf)wdﬁ ;Fﬁg(mﬁmaﬁhmd df bRLR Hi Igjq:efoata,Westerln diet for six
i gh-chol esterol (Western) di t e.m.ce devel o
weel B AT ARadeR P e AR et PR PR Pt el S REga te
hilatiohESEe Tinsse Mss Whd6 Yedin tRsheRSbi@ntration
e B sl ati o D e e
of th &k@0] péftidedsrarstded DHF)dépoott ed that LDLR-/- mice have
I mpai red spatial nmenory associated with a decreased
[0198]y Napt i Thededudis siowmir FeubiZdootanmius rdchivirgsP-4ét comtpared to the
?2004_) Neur obi ol ogy._of Disegse 16: .212-219, Bi gf}l £ 2l
contrgl peptideprgupmarablysiailao toge ghpndl HEggG4 TFom Lg &t 3

r.eat f, IO \ ' $hekting th
G BTl 0R 2cA 1 BURR 19 s
oral D/AHEveabaginhé hsmatbltyiinfiredioR  heicen (i elatagh the figure from
spont aneous al terations .in the,T: t est i .
MIdRh e A poe R SaFR: REGHREHE PN oF 8 A2 B RIEPH] & et s
shov/E.sfo %‘éﬁ% oPS?Eﬂtaﬁjéoqs Ak rnafiOd98lAs EREwh @S Bighfe $HEWR théidata
igure or

e mce receiving D-4F conpared to the

with Dol cahppepto sdmnarled Petfark aivtilar sihen paasented ah JRacesEan

in Figure 2 from Milder et al. 10 (supra.) where
Alterppiig /- i ce were conmpared to wild-type mce (LDLR+ +)

suggesting that oral D-4F reverse he abnor mal ity i
[0198he L DLFIher pyidence PRECEPEERCRHE (b SUREETTD AT Haredment

: &151% id8Sscr L AU Uy PahdsORom Hd @t Blgure

Com}i}eﬂ%e Ié}ll,l(?é bﬁ rléilghﬁcraglr%el&?ghomﬁ cfor ENurr‘oer I]gf £
4. Spontaneous Alternations". As shown in Figure 3 bel ow

the data wth D-4F conpared to scranbled D-4F are
[0206] M | arfwhe Er@i&@@%p&tﬁ&hﬁtmeamafg:e»-ctmsmgtc_wedwamrmtwlty of

[0199] Further evidence of thellrrprovglmsnt i.n tEe. i
facialantesies (08 Owits Ackerampn YW st Al fra, @B ARAROFTQLE /) mimetic,

cont.r.ol ' E 3 NideBRSnfiFeardd
restofi N i oaRERb S Epes SEHE R B et (O bl B Ao

a l 't was pr wouslel . .
endotl@par detid. Ohatali (20X CivoulaiorDIdF 15BR116%EdDu et al. (2003) Circulation

107:%;’3&2&% %ge gqfl‘qﬁsﬁg ;&?&%qﬁt%s%ug%%ﬂgf%%%q%&s%e& "This artery
has a[glngfq%%{i%ﬂ%aﬁﬁi&féﬁt5?@%’%0’“ de and superoxi de ani on

ensi oprotein-treated

020§090" 1 BheSlon TSR B ) B e e g

shovatielov M isurd NwhiteSeow whk hehetseddDREPC bellguuEBL receptor null
facial artery was used. This artery has an inter nfal

micehreaBlesterofietibgueveisbe xsoreactivity of their facial arteries significantly

better than administering soy lecithin.

[0202] Eight week old fernale 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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25 [0201] Anot her exanple of the application of this

i nvention cones fromthe data shown below in Figure 5
wogplisdn3ishow t hat admi ni stering DMPC oral |y t @QIBES2005/044422

receptor null mce on a Western diet inproved the

asoreactivity of their facial arterie i gni- £ t,| .
Westp et i Sk e ek gt SR P S ER o
(n:ﬁ)“’éﬁbwﬁ*cg(%@ B for sl LR L Qb matibult SEmeBS & thREiabney was

ona 3 ern diet and given drinking water alone
dissedtE®otirant thepeienorelanatien nfithapaicnedriced Amm GENpings was

2006/,063132 PCT/ US2005/ 0444 Vst er [ '
QeterRRARR FRTORE &8 e aananent et iree s gafefpm AR MekEllaxany
i e arfg‘}h: f =9k {Rity BIf XheWeRKstidd e as
mco}é%g{frrgaﬁrp&{lgéu argﬁ%%%(rer’éor}%?%e f%gl?ggl a?ter; was _
confifth&EBEEREL AU 300 GM DN ARITE @ntitricalxideatynhnsainhititer) and sodium

preconstricted 2nm arterial rings was eterm negif%err}ence

nitropressdnige eadpthelEmdeRangrnt gHirig OFtdFIAORSP: HEY HAS 1O

end . n : i i ited b
o NI B 0 2 penpbatt ot
acetyldbBX&) @ Bodi@s niteapriidsidern phyavados (Wineh wlx@@lypsedityd: Tn

N R S T e ———
in theggél,rl&%cl}l gg}&%ﬁf’%@rﬁ&%&ﬂ ?r\f\:ﬁéi {veR8 MRfrovR e MREAOIIOUP So et thin

Ich inhibited the vasorel axation
grouebiitchils @it oyt reaah stajibtetabsignidiyaren dTswel vasre Aignifsgpiusyirgement in
or papaverine (which, i I odj | at ed ln 10
vasorglpBiomghe Mirsdan scri e L ErEORAS! W ithagiolind p L0 or a
|Nhibition.i | 1 Bk
10 3R ROk, T R EL BeIck QR AL rodung 0
vasofeBhaXa (198 Hasotinenpywat €478 Firnhe Gootgl goottp, OI053 foli the gotup
reach statistical significance. There S a
receiging APY ecHRin. andd}-QRokeE e graup R?ﬁ%‘&nélm ion in the mce
that received DMPC (p<0.01 at 1 pM acetyl choline; .
[0203]<0. 00 1Wathavel premoaglspyblsher thie pdmiphseringPME( foeapol null mice

cans GG ERARAR POAT OB Leabts ROy Cua e bt g o,

sequésRiatib tenivalidstlct@lofidllachetogy Lpips atdaeiveisioy afdIDL. from pro-
~ “lecithin, and 0.006 for the group receivi ngqﬂD(l%éF’%i clerosis in
inflaf 10203y twtméx@l@np:rmwm Sothpism PatKEATERBEeRERA o LREPIY

: 0 c
vis GRS Sk ERATS, GoMEHERR fsplanid o)

raise§ BipHaRhEiaL ligvpfsteineialetides lavals] ingrowds high-desitplipoprotein
| i pids and conversion of HDL f rorP pro 20_j nleammboréﬁ i
funcien, apd markerlyaefeaes ACIASEIRTasE IR AP APRINGIE F-Giffymice. Clrctlation

LEQ i f atherosclerosis in this nouse nodel
2003(@\'/@%%!\}1%@%@ S, Hough Get al. Oral synthetic

holj pi ds ,( DVPC i ses,.high- - ! i
e
inflafdREddy QRidsADUPTRIKOMPC)0Rd ue efal ptftiicandlose asical phospholipids

p

apol i poprotein E-null mce. Crculation, 2003;

that DOBseR3B0A1303l FIDI5 cliaierterpl toshy gmpige REcral SHSHAD eh Beatied in 2
i £ f { . .
om0 RSP0, HRh RS RAGRRE L BRTRIEAOERHARY, a method o

impBeRLiestRRthrOne Rintid ofphesihwballer than etdratmalhene®s gse.

apoﬁ- | and HDL chol esterol both inprove arter % al .
arterialere Thens axerioles agrlignitglygesponsible 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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smal | artery, the facial artery, The novel findings of

this invention relate to a nethod for inproving the
WOg0s6ddk e and function of vessels small er t BT/ ER2895/044422

small arteries, i.e. 30 arterioles. These arteriol es

are uItlrrateI esponsible for t r f
invergopgetigie bl SeRoRLd Braip i iy it Hyto of anerigies oy
admiﬁﬁ%‘ﬁﬁi heLiil tha uééfb@ﬂﬁ&hbﬁi]k%ﬂtrdﬂrﬂmﬂ@tdﬁ@lhp@dﬂ@nﬁhbﬂveﬁ pro-

& WD 5006/ 063132 PCTI US2005/ 044422 i nvent i o

mflaqnnmmrd é%haiegst}ehmprmﬂh GADEbo] appiriBflen RS OF {?Baﬁraé‘uan d

et R RS ety T EARPe ol P PAR gbitRining o

classQ’-QHfﬁ pratﬁfc%ehbcnﬁd ﬂ?ﬁﬂiioﬂfahuﬂg @h}*dﬁni;&npa]hlb hplbprshow pepgtides and
to anti-inflammatory or rende

ti- e
non- gtk S130l+DIE VGHET S ices PR PAHRESR ot st solgfbgin eyl

o5 EgPER SO 10,5 Sy R %D e

cont@EB’éI \Kut}@ @?hda@)ﬁﬁhpm th ams:qu:o@pmvﬂemnwtt fora paoicesuy il a diameter of

| ess than 900 dal tons . tha ave a solubjlit
soproatshy TS TR RLORn Sreok H BHEE W AV SRS o T i of

3.4 159140 ‘%vlﬂgré&gcqﬁgﬁ’é%%ﬁ Bliafths Rithd sci@0ChppRRimately 2 nn; and
contacte phospholipid in an aquéeous

oral gyvietiophespholifids in laich thelsesl anidt sn-2apaitions e idetical and contain at
approximately 7.5 nmand form stacked bilayers with a

leastis QA6+ di mensi on on the order of 10 3.4 to 4.1 nm
wi th spacing between the bilayers in the stack of

approximately 2 nm and gral synthetic phospholi pids
in which the sn-1 and sr’sE-,’é?—'BB’zngtlons are identical and

%@Bg@t lﬁli%%t;% b@&e B-42REANEs Bllz'élﬁ@lltgl idlaf VoA tl‘lhgéligﬁliﬂn&g nd

alghprbes Spatial Mentpatin ADID £=g=L| ;I\JI cRéed @it Westenn Diet
M<ce Fed a Western Diet Summary [0205] The wal |
thi ckness of brain arterioles 10 - 100 min di aneter
_S__x_mm;xdeterm ned in wld-type and LDL-receptor null
/6 mce on chow or a s t ad .ni st ered
[0208T o, oThoE BTG DS BB 1400 /St SAPERENER getermined
i n &nile 60 cHB% & QQ’VE 'téiﬁ@.!b‘@ administered
‘“Wﬁ?%ye"% |LcIK)BnL c Xrﬁﬁcﬁﬁwmbr a?n grterlro arS wal
aloné bt wkhE&s4F bﬂsd:ﬂhbleéﬁ)eﬁ cﬁpanaiunmwor@sm@mmdéae{s@@ of the T-

I SER T R r U —
null ﬁﬁéeevrvhsofn@feaé’é@ chd g)!i‘t‘eﬁ W%&—t&@aﬂd@uﬁﬁéﬁm&@%eﬂ@naﬁb Western diet

| NCrease 1 n muscl e"a-actin content and was
(p<Oci¥p éﬁisaadcfegzseﬂ beran materiolan wil hickness wWagtin pert duss Ky AniHEEase in

smogbmischeaeh ForEaban e oo Rour e A Es Tabketea
scraéﬁ%fela P FA&&HE ﬁ'!lee\ﬂ'e&&n%ﬁét%?ﬂli @g fh zﬁféﬁ%e%)maﬁﬁﬁ@n the T-maze

anges or mance an eriol ar wal
(p<(1(bﬁ)e:hda&s mp:roeea't with fedl eompakd pb ssarabled P-4 (pﬁ{bOS) The changes
arteriolar. |umen dia 0206%l TIr ea

in pqr&nnaa%fmddp enaleny DL akes e P RORR g imainigs and

el QFUCES: &) arteriolar wall thickness independent
are%? g]las Il?ép‘lﬁds and arteriolar |lunmen dianmeter and

[0206] Treatment of LDL-receptor null mice fed a Western Diet with D-4F reduces

brain arteriolar wall thickness independent of plasma lipids and arteriolar lumen diameter and

improves spatial memory.
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PCT/ US2005/ 044422 Materials and Methods Materi al s
WOR@BOFI3D- 4F and scranbl ed D-4F (a peptide wWPCH/USRS/044422

same D-amno acids.as in D-4F but arranged in a

sequence which prevents the peptide from achieving the
Materjals axgh Methodst or mat i on needed for 1i pid binding) were

synt hesi zed as previously described (Navab et al.

(ﬁéé}—l&ﬁ rcul ati on, 105: 290-292; Navab et al. (2004)
109:r120-r125). Al other reagents were
rom sqy Q({F@{ | deeﬁhtk(tlﬂamﬁ Blamdino atid® 8 D-4F
[02071\” eri oscﬁ célgn%_&\i/:a%?@ , f:7) . Moce1 and
but afirk0 pes haqlue@e Wificl p208its e maptgiwfmm a@@lp@nﬁﬁt@ hebgal
t | I . C57BL/.6
conferm st G S Y ST RRR 3B srbed (Nave e

0 eRall 0) PiEalRAYn, 100ird20-t125). All
al. (24 r%rl%?‘ls”{]@g’t”ﬂ N8R 62‘”\,&?@?” di ggtog]%)'l'ekl ad/ Har | an,

other Bz@ef@eﬁi!s el frouhi setuchiopregigtdy reppped (Naitab epah 63305) Arterioscler

chol estero For studies of brain arterioles the
Throwp YEsqiok é{%el\évé)hetl zed with intranuscul ar ketam ne

(100 ng/kg) and acepronazine (2.5 ng/kg) and the heart
was 15 perfusd via the left ventricle with 25 nL

p e ERCIHO R 1"%'-.‘ saline (PBS) containing heparin
10 U | b 648 Tack
o0ty bS8 G e p B RRER RIS soon

Labofa%&fe@ %Ewﬂﬁboﬁl Zﬁ)ﬂaﬂudaemwmm onlaletiow] AIBEREBIH Purma)
Fernagut et al. (2004) Exp Neurol

pnoer admigisiretien giia EVQSV»HF @ﬁb@@ agﬁ@ﬂé‘{l(ﬁd@%‘s‘ﬁbﬁﬁ}e@lg 8§137; 42%

FA a C h
fat, 0 rérl’ WZ\ﬂg IIQJ}%FJ eﬁﬁ@ﬁiﬁ Eﬁ%&é&stg% %;ﬁ{:%‘;aﬁ%%ﬁtgreﬁ wit
mtraz%ﬁschhﬁ k&hnitd @00 rrighiez)rabd b&epb@hﬁznm‘ (Qxﬁrmgmga pmbthadeart was

enbedded in OCT (Tissue- Tek raé@@es tL dl,1
perfUE¢d<ﬁarthe lpfﬂ)veat@@ierwﬂt%mhﬁho ng [fAng

hepax;ﬁ;] glr ?IS @ Y 1do SEGH 19 6&@6%&&%‘) iRPBSZGH 7.4 as

raln- was cut 1n m sections coronal

desczﬁ]ﬁbdl Wdﬂ@@ut amu(ﬁelmagwtlen gl moebNmtomcncanbﬂ‘lstlﬁWréal'f %:emagut
hemat oxyl i n and for

et aL AU (st 085 oy o] R Radp Pty 24 s

in 49 %Fﬁ.t @'45}{2 Reuf %ﬁ%ﬁ@ﬁ% Jj ® 0o ﬁIcEdse in PBS (Eﬂmainﬁskft ot they

st ai ned UCLA
sank A0 ot Rese ai e fol@imi The etwhbjppf @fvtéel b@wms werg @F@@dﬁeﬁ in OCT

l\/b honetry and associ i cal, th
(Tissels shobele Jaergogr Hor Rt NG Aon TRbRHRS A 0AY
ichagnaepgendi &h%@ﬁh ﬁMS m
sl SEETH] T Aot oo
sectlgl‘ri])socﬁfrmﬁcg nigﬁﬂeltﬁe?llﬁkﬂﬁﬂgﬂl‘g%ﬁte it asd atpmcdy b\p@d‘tamaéoxylm—
the sectioned vessels were ot ogr.a i
eosil (HRE) st fonameoth muscle o-actin Scrotechang%, NL(S I’?[%e?efqalf of each
brain was embedded in paraffin, cut coronally into 6 pm thick sections and stained with

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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and three neasurenents of the internal and external

di aneters were taken for each and averaged. The range
WOgps(iedi3e| s si zes were between 10 and 160 m dd/{$7805/044422

conparison of wall to lunen ratios was nade

micrngggea?%lﬁ}ée,{;% @%&é o iv%“;’seg \%_é}ii@ gtﬁérgﬁfaetgﬂfgtg %%R\fﬁlag@s?‘oftware

and tﬁ?e@ HE%H %e&? Aht §likSal i RMeene Biseiepreivere talginoiopeavhsand
exam neé A the cortical area and the deep white

averaged.t he regi ohsdelosizasaotie betwieen 10 antbl G0hemgas the comparison of
t hi ckness and [1 to lunen rati k- )
wall jo GRS AR HORE R UE THGHICCt Pl B al Fa g Vs of 1020

3 ntsprnals i Rkendef10036h AeSsBluMGS | BasaRsdbnl pach diameter
pm, sgct |%ﬁs [ n?r?]&ost ai ned%for snpot h nuscl e a-actin. Al

groupreas exaement is tecwtips afegrans deolpen Whits graster giqns dgm each brain,

| ang using an O us BlLl- ) i i Bt
G ST SRS 35 CHL ol S S FO0RS P SR LRt e
mediQ RESEMS © thY inteed diendisadta@ntessd] Mae hsseixed v syctions
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identical to that described by Gerlai et al. (1d.) and

consi sted of one forced and 14 free 5 choice trials.
WOoeHed6E32 i ve choi ces nade by the mice were mPASFBOOSHR#H22
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Vascridhc®d 1oPain 25 arteriolar wall thickness conpared

to addi ng the sanme concentration of scranbled D-4F to

the drinking water. Figure 7D denonstrates that there
Resultss no difference in the lumen dianeters of the brain

arterioles between mce receiving D-4F or scranbl ed
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i ovascul ar Research, 41: 9-13). Figures 7E.- 7G. .
LDLdesrpttnudireice Remparp@or witld-8ynermiga PR féPria Wesed HrfgPpix Weeks

T e S T Ry

difference in the 5 concentrations of plasna total
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cogpanhafled p-geranbl ed D-4F. The total chol esterol
concentrations were 1,076 75 (Mean SEM for mice =
[02138Cei Vi Fgpubks4-7Caepnsichts thadallings300yge/ohl. ¢fdp-4iite éhe drinking

receiving scranbled D-4F. LDL.and HDL . .
water of LDL regeptor null mice on a Western diet for é_l 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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chol esterol concentrations were 924 76 and 86 6
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- Beaidenturidlamwall thigkertmeistinpart due to aminrreasgin ymepth muscle
not scranbled D-4F) of the mce described in Figures 7
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(0218 per t edéguoes 926 9D50n@ERYte that when the 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 95 - 9G demonstrate that treatment with otal 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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applications cited herein are hereby incorporated by
reference in their entirety for all purposes. -77
WORDRINEI32\What is claimed is: 1. The use of pdlftly/gg005/044422
conprising the am no acid sequence
DWF-K-AF-Y-DK-V-A-E-K-F- K-E-A-F (SEQ I D NO 5) for
autore pdamBespmses to hypotansmuvespeserved: Intersstgiebp s Higmgpieys
treatnent of arterioles ing. | ' - ;
were(Ei gk F G ion G S0 R 1 ey S T iR sRncos of
the c&OPRI 48881 Bd wd? saRient®Cindfoved3Armbteongse ad{198BpnCly. Invest.,
wherei n said peptide conprises all L am no acids. 4.
71: 1Phd 18ke according to anyone of clainms 1-3, wherein

sai d peptide conprises a carboxyl and/or an am no,
[0229) ot ect It iintprastipg tchnotdthet it bes bacs oberryesl IndEaas gyiering from

e 5 TSGR NP B P
thf:reggl ‘ré’zgﬂxcrﬁf&sc i-gb‘?ndéﬁfmﬁ%@&—cﬁicﬁlg it Brafl ek $Bl smMRE (HRin M 08 Qindlin

oxyl termnal protecting group is NH2. 7. The use
diamae (ridiengl. (2900) Siroks 31:i888-dB42)s 3 id alsniteropting teispegulate that the
wa. Jprotecti roup is acetyl. 8. ,The use ac i
Sicl1/gionl Symeapiey SRy bex Areairizolegh UERRERr s SR Rb®
previ@ﬁﬁﬂ Pecbgnj%@an' 43R4 theSRE Of HHANPiRETE Peplidpy @icB@b DIYE may have
group i's acetyl. 9. The use according to any of clains
benefiici8] effdvériaisnchsdisebsgsept i de i s provided in conbi nation
with a pharmaceutically acceptable excipient. 10. The
[022Upe of RligimieStoodthatahmersaipiespeg einbedinsntodasotibaddwrein are for
. a unit dosage fornul atjon. ._The use of clai .
lus Gl gRFPoSs QP e 60 BRHLICat et 8ﬁa‘§?ﬁ%‘hﬁ%}5{]rf§‘?‘?‘%fnw‘ll be
suggg%ec?to.rﬂ%ysto‘ﬁs s&lieshate fuft bk RE bR U8 MGistheRgirRn@ patview of

mnistration, nasal admnistration, rectal
this @it atiomtandtseape, of thetppapdediciaimeaAlli mibéeations, pasgwds, and patent

B e e
purpb@s€Ction. 78
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CLAIMS

What is claimed is:

1.

(¥

10.

11.

The use of peptide comprising the amino acid sequence D-W-F-K-A-F-Y-D-K-V-A-E-K-F-
K-E-A-F (SEQ ID NO:5) for the manufacture of a medicament for the prophylaxis or

treatment of arterioles having impaired structure or function.
The use of claim I, wherein said peptide comprises all D amino acids.
The use of claim 1, wherein said peptide comprises all L amino acids.

The use according to anyone of claims 1-3, wherein said peptide comprises a carboxyl and/or

an amino protecting group.

The use according to claim 4, wherein said peptide comprises a carboxyl terminal protecting

group and an amino terminal protecting group.

The use according to claim 5, wherein said carboxyl terminal protecting group is NH..
The use according to claim 5, wherein said amino terminal protecting group is acetyl.
The use according to claim 5, wherein:

said carboxyl terminal protecting group is NH;; and

said amino terminal protecting group is acetyl.

The use according to any of claims 1-8, wherein said peptide is provided in combination with

a pharmaceutically acceptable excipient.
The use of claim 9, wherein said peptide is formulated in 2 unit dosage formulation.

The use of claim 9, wherein said peptide is 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.
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