MODI FI ED LECI THI N- CHOLESTEROL ACYLTRANSFERASE ENZYMES FI ELD OF THE

| NVENTI ON This invention relates generally to the field of
medi ci NneWSRII9MIBE specifically, to conpositions and mEtHEHRBEY Y eati ng
coronary heart disease, atherosclerosis, inflamuatory disorders and

di sorders associated with thronbosis. BACKGROUND OF THE | NVENTI ON
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t he nunber one cause of death and disability in the United States and nost
Eur opean countries. By the tine that heart problens are detected, the
under | yi ng cause, atheroscl eFH&iB,OF THISUMYENTJWN e advanced, havi ng
progressed for decades. . _LAtherascl erosi.s. is ol ygeni onpl ex
di sease of manmal SERRFCHEPRFGHEHERHS appiio @88’8@4 ?ém%ﬁ!hm&eéta% | 0r81¥gffﬁ%bcl(ég§’ and
ot her qg%gg}p%ﬁgib}{?ﬁﬂdvlﬁ&hb@s tR e Aok Har MRkt (A, e r@IRNAL IfRKNENAES,

and carotid). These plaques can be calcified to a greater or |esser extent
accor di digorierstahé dpoolyressoaaed vithiropbetiess. They are al so associated with
the accunul ation of fatty deposits consisting mainly of chol esterol esters
in the arteries. Cholesterol accunmulates in the foamcells of the arterial
wal |, thereby narrow ng EHeCKEROUNDIOHFECHEISIVIDNTIONS | ow of bl ood. This is
acconpani ed by a thickening of the arterial wall, wth hypertrophy of the
smoot h nuscl e, t hevepeaikiae Ansticrusditve sV riovasrglay REODAERY ﬁm? PHAUEE ¢ he
fibrous tissue, er chol est. M, 3 Iy i . i ous
cardi ovcé’élgﬁ feggacﬁzj?{ %'ofl%%l%gse §l£slﬁ% %lt%srg f|%raf1f91 %@Hﬂzﬁiﬁ%ﬁ%&% &ﬁ%%ﬁ n{i}ggéé%g? éj(ﬁiresease,
st r oke, ofsiddghemddpablity aamdilatted Scasqped sadst Braropear elunadesy yabd Bmedleei dent s
and the |ike. The chol esterol is carried in the blood gz

var i ousherrtrsphlems precieteseqdy ietdpnang s345e W RSFPES 19 P8Py 8UE HVERAEL) , the
| ow- densj ] r ' DL) and the high-density lipoproteins (HDL). The
VLDL ig%g§ﬁ¥%g§%§§g%?% tﬁ%%[iver and is converted to LDL in the bl ood,

whi ch nmakes it pagsidklerdss is applygetibheopplck girensl of thasmels chiratiedirglest er ol .

In contrast, the HDL captures chaql esteral .mol ecul es from the, peripheral
tissue§h§ﬁ@mﬁﬁéﬁéﬁﬁﬁW§({H@‘SfﬂﬁPﬂgrﬁﬁﬁggmﬁﬁﬁwgsWﬂgﬁa%?@l8%13&£¥%d to bile
aci ds 1. anthersevehopmniowel cal Rees6éEioasisatans [kher dxigk of
coronaﬁggﬂggf%ﬁﬁﬁgég%e %({%5 in%ﬁ?ggl Ccorrealate to %he | evel s of HDL in
t he SCRickbrdGy tdhe progedssiof p@a‘@)prwes%néey age alppassogated withthe aeyPabbioR ©f et

al. (1997) .Thromb Vasc. Bi.ol . .17:, 107 QW £es ‘ ur in
t he corﬁgggéfielﬂﬁmé 8%‘1‘39%‘|“g6%3é(§)’i3’t°§,“h%1f’% 8t %51561%%3%6‘35%15%%%6%’ %g‘gﬁ%‘%lllg
and ot hgrind RAKKES 0P theldi@riaEl AD QhdrebysyRaanethe Cahebant tecedasal the SBupph. |t
has been suggested that | ow HDL chol esterol | evels are asso |a}§gé¥%§&ﬁan
ve

i ncr eadddod. [ 1dks isfacampanigd byer Hikmnias rE Bistartatialoral grthHpPerapay 8

ef fect against the deve 0 HRSEhBLO8Ige. CGordon et al
(1086) ‘PRt g 2R ey Cip O TR B SR RARBEPTLRe S For
devel opii fgrelditticalenad bar @sel@t asuE it nerpserials epsli®-a3%lwi gathodysesysudh ag/ dL

increase in the concentration of |1-1DL i | asma. Gordon et al. (1989) N.
Engl - ipfarnis, pamera 3ROl s Bk wrebI PO SR SR TS of

LDL ch rol. eguced by treatnent with statins, inhibitors of the
cholesﬁé?olgzgfgggﬁfﬁgg%g enzyme 3-hydroxyl - 3-nmet hyl glutary Coenzyne A
reduct ase and t heFlabshdldsiesoltis eating it thh dfoddaryatsediizeprefeny ercdwhigifhe ppr oach

for reducing the risk, fqr eroscl erosi s where ripary.ikndication is
hi gh [ DRWr&sity LpeRietrat PV Irﬁ{] é‘FFa‘PH’s‘?%‘EX 13,.% i }Q@?LE ) ﬁél hr“ge“%gh efici al
for pat}hﬁ@ﬁ&ﬁ% @qﬁL.?.r THRRVY DL Risgn@BRAUNR ki Wet 8nd RWolldrcaholestiarad .
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Leci thi esterol acyltransfeérase (LCAI% is an enzyme which catal yses
the esttdood,ivdatti ommafesfir pesibleobespmy dle asyipkarel tspugsridi chofesggiola dy FOtghp

from phps tidyl chal ine ontao, 3-. hydr of I orm ng
chot eortds PP ea R Ty ab RSt F ot by e i Rleck AFLEIRHBR, s k00
Nat | .  AGad wiele th83are238%er@lido Wik edills &td Slcretdd] 98@)deheicbricnt datidsosBessis
14(23): 9397. LCAT is synthesized in the liver and secreted | to.%ﬂe

pl asna, aniribe gk of ¢asormibraredisose KCHPL IMvEEFIe@rghits todbhsvelgeh HOLn the

| i poproteins. Thes rY Gl t hex 1Gapacit Ve a ‘ €SS
R N e R S S e R e
chol estmibyl17e$0Rr Lo HBU kRS eiterotshdtehbbcyyan tHecloesxhofecairtldesity, dirbgior t ed t o
the liver directly through SR-BlI receptor, or transferred to
apoB-containing |ipoproteins; including very |ow density |ipoproteins
(VLDL) and LDL, nediated by CETP, and tihen transported to the |iver through
LDL-receptor pathway. This nmechanism called reverse chol esterol transport
(d onset (1968) J. Lipid Res. 9:155), allows the renpval of excess

chol esterol fromthe body, and therefore is involved in the prevention of
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SUMVARY OF THE | NVENTI ON Provi ded herein are nodified LCAT
proteins conprising an amno acid substitution in a wld type LCAT protein
am no acMP 3WdE¥te. I n one aspect, the nodified LCAT H’W{%ﬁpzﬁogfﬂgﬂr]rﬁre
enzymatically active than the wild type LCAT protein from which the

modi f i ednd GATr Rr@ISIof tHesnéeasdlicagndibmeaioidbenrtas pectprd. hiéhaottich segEebiGAT

rotein increases | evels _ of high density |ipoprotein tq.an.extent
Phat 1 ot G BPL el el et 990 ek b RrRE e ol bt B3P cTERR 1+ e
LCAT pr g%@egn-gtmggf HY! ﬁvé g ﬁg@&h@%ﬁé@@gﬁm thBBe MHrhd R A1 @gﬁﬁmé otein is

nore st e Invivo, or nmunogeni ¢ than the wild type protein from
whi ch i tthassclderisy €rdon et al. (1986) Circhlntion®t d abodf wdrs demigastrapadl thitehic LGAT

protein_copprises an am.no acid.residue s itution at Si. 1 Ln SEQ
D NG | FOTGR P 52 SBBF R R CE Ol B . Yo hE LA BBt MR "act o
Sequence, cokEARAAAUMY i d@a@@éi 6,80 3dali M9SEN NIRANG. Medi. $28UBSL I Itiheben!

various aspects, the nodified LCAT protein is derived fromwld type human,

rabbi t, esraiishsd thhtepetenrationse [dpl ehalestaalagbstredused by treatment with sfangnot her

enbodi nent... the i f.ied LCAT t.eln. i i f \M T

ani no alﬂhaj]g’éh?fetﬁ%ghoég‘t?erglﬁt%ﬁ\isﬁﬁg%@ ?l%yh%?’d@{dlleéﬁ}dﬁ & Iﬁg%%é%&’lg%s(%és |(Jf—%ta\i on at
Posi t i oRdEktasdahd thdebNBis théhtm&R has NaBisal askddGeeskful wpprb sdhsfonsdedhs thet he
substitutionis FI A FIG F11, FiL, FIM F1P, Fly, FIC _ FLY, FIT, FI Q
FIN, Fleskforphergsalepsherhoasiheorigiary Heicstiprisinigh ok Pl Bpweprlt rgmgns | 3y or
L3Y. In st D 1 1 tutian is L4A LARIDLAVY,
LAW |_4’s?‘,%c}‘f_aztﬂh%ﬁ%g%ﬁ’ﬁfﬁ%@eﬁkgﬁ fﬁ%@%ﬁhegg ik srir i aedbmtithls b HDL NBA,
NSM  NStholdedtol. NSD or NSE. I n yet other aspects, the substitution is L7M

L7F or L7E. In other aspects, the substituyt] is C31A 11, IM.C3 IL
v BIW Gy, Lessi ekrmols estnerern LA T) s 3 R s BBER sa kg the
subst it %%@%aﬁ@%&%hoﬁ@éﬁ@b%&h@&%@r of an acyl group frorh h@§ﬁﬂ_§ﬁ_dﬁm_ﬂ& et s,

t he nod I protein conprising a substitution a E03|t{on C31 in SEQ
| D NO B- lanldosey! guinptolf thetdholes@tol aioimomgabpldstenyd pdereanddsiophesphridylatoling,  v28,

P29, 030, L32, 03 N34.. |.n,vari ous,. ct he su i jon.is.-F1A
L4F, NsMCLRELS 3&5{%‘?%@&?- W%A{\C%%%vg%%? a’\‘/‘?@‘f‘fﬁ@fg ﬁ?%%@?‘j@bﬁ“ 9T,
630A, 0801 44&2%%:@39#.3 2 ATL3 2 MithésB20 in UB3Ger A2\ retdd2Xto thd Blhsmb.32Gre 632N,
L321-1, L32E, 0331, G33M 633F, 0335, 0331-1, N34A,_ N34C, N34S or N34R In
ot her aspriing] with&ll¥ulseli¢d anti-gheragenpoipaneping3 Thess 3k partichs havedde M C31F,
C31lv, C31W. C3 1Y | T,. R.or e - iyl ed LCAT
pr ot ei n“%8 ?ﬁ§g?t§% 0%9%§§8%%$%53ﬁ§%“é%@%gﬁ“ﬁggﬁg36%&§§b@??¥ﬁfion F1
L4, L32parffleN3fhe @pibsichyl@eet Rblecalepachs Hillhestclsubsteither tongoradeo BHeS, F1W
L4M L4%, N34S, L32F, or_L32H WD 2009/ 015314PCT/ US2008/ 071119 . .

In stillivastdieetetoah SnBEreseRHOF FarpiEteao BPR P MM IR WECHEF BT ARG t her
i ncl udes_a Leke.. I frd e - . bC ' o

| munog SBATT eEEE IpaRti B (AR ATRE Bl SR L P aR i Blhwporied o
speci fi galivis theous T &Y _-sebptbt gatipohy MElis trieaftanisen, pellgdetehyrise plelgitarelakansport

I n other enbodi ments, a nodified LCAT as proyided herein includes. a.region
of i | G BEILENR gt Frvadilig): £ FareBmans! GErt LolsRagThaE a

dupl i caf ed, A0, QUAL Gt i (RE bREDRMNE afeloBEAUsUS AT bIGs IREY fdleth thGAT
protein. 1n one aspect, the region of wld type LCAT protein am no term nal
am no aprodess guemteg i grai@nt of 1% dwlastsradetech thd @agehmembraseherd thgpect s,

t he regi.on_of Hhe W |.d type LCAT protein am no acid sequence is duplicated
and covell ¥R LIRPPQEREd to the am no terminus of the nodified LCAT protein,
the carboxy ter m s i;RbnddiepoPred medifleCAT AT Sodim with ifedabed enzymatic

Al so provided are pharmaceutical conpositions conprising a nodified LCAT
pr ot ei nactigitp pod/prisebihieraad aredhos Serarerapaniof 6PNy A6Es Hisabr e BYPYGlEpsS,

Met hod of. treati an.. LCAT. ' r . S0, prioVi : i-8i ng
the st eparaa AreRhrig AR Ee Ry Rl PR RN, R RO TR e
herein‘@am@ﬁ_annunt effective to treat said disorder. In different

enbodi ments, the nodified LCAT is adm nistered intravenously or

adm ni stered by bolus. In various aspects in the nethods of treatnent, the
LCAT-rel ated disorder is atherosclerosis, inflanmation, thronbosis,
coronary heart disease, high blood pressure. LCAT deficiency syndrone,

Al zhei ner' s di sease, corneal opacity, metabolic syndrone, dyslipidem a
nyocardi al infarction, stroke, critical linb ischernia, and/or angina.

Al so provided is a nethod for increasing HDL chol esterol in a subject
conprising the step of admnistering to the subject a therapeutically

ef fective amount of a nodified LCAT protein provided herein.

The invention further provides a nethod for preventing accunul ati on of

chol esterol in a subject conprising adm nistering a therapeutically
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| .Definitions The term "LCAT" or "l ecithin-chol esterol

acyl t r andY@2e881331as used herein, refers to a wild typd iV Gte’n enzyme
that catal yzes the synthesis of cholesterol esters and |lysolecithin from
phosphati dyl chol i ne and ungEMVIAReOICTHIEECEENTIOMesent in |ipoproteins.
This enzynme is produced primarily by t liver and circul ates in, blood

. b
reversi bly bound F&videgdsicst @Fﬁ@dl@ﬁﬁhagiﬂqt@{%ﬁef@ﬁs%@m PRGNk
Accessi : ; L; ' HBAR r 67 kDa
with adg{é%glt\{guauro @gﬁiﬁgﬁ ipénggé@ p%glrﬂ%ﬁ%ﬁrgg?_gcﬁ% ; am ﬁgé ag?%ﬁ%ggﬁcg’n%ggwfd g?:d
obt ai ni NG AT prif isetork EATynpatioblds active éanl the wiltihise LGxEntroom fzere whegvtesent ed

in Figure 1. H LCAT .(SEQ I D. NO .1: Genbank A ' .
EVLLNVL P4 1@#@%@@@&%@?@@ %&EW%L%?‘%&E—& i@@wﬁf@ﬁ@%@%g‘eﬁw

LAGLPAPGVE, V@ A Exkent AEL KLAGY
TR TR B (IS BN SR B

HTRPVI L YRE:GVIDGVY DI Fhel i GGNLUN Tyigrevris derigd. LIansOENGBeFNTF GROEGR TP R
o0, LS B P R OGRS SR A 17
which it was derived.

Tn one embodiment, the modified LCAT protein comprises an amino acid
residue substitution at position 31 in SEQ ID NO: 1 or at a position in an ortholog wild-type
LCAT protein amino acid sequence corresponding to position 31 in SEQ ID NO: 1 is
substituted. In various aspects, the modified LCAT protein is derived from wild type human,
rabbit, monkey, hamster mouse or rat LCAT protein.

In another embodiment, the modified LCAT protein is derived from a wild type
L.CAT amino acid sequence set out in SEQ ID NO: 1, and includes a substitution at position
F1, L3, L4, N5, L7, C31, N384 or E416. In various aspects, the substitution is FIA, F1G, F11,
F1L, FIM, FIP, F1V, F1C, F1Y, FIT, F1Q, FIN, FIH or FID. In other aspects, the
substitution is L3I, L3F, L.3C, L3W or L3Y. In still other aspects, the substitution is L4A, L41,
LAM, LAF, L4V, LAW, L4Y, L4T, L4Q or L4AR. In still other aspects, the substitution is N3A,
N5M, N5H, N5K, N5D or NSE. In yet other aspects, the substitution is L7M, L7F or L.7E. In
other aspects, the substitution is C31A, C311, C31M, C31F, C31V, C31w, C31Y, C31T, C31R
or C31H. In still other aspects, the substitution is N384C, N384Q or E416C.

In other embodiments, the modified LCAT protein comprising a substitution at
position C31 in SEQ ID NO: I and a substitution at amino acid residue position FI, L4, N5,
V28, P29, G30, 1.32, G33 or N34. In various aspects, the substitution is F1A, LAF, N3E, N3Q,
N5D, N5A, V28A, V28I, V28C, V28T, V28R, P29G, P29F, P29T, G30A, G301, L.32A, L3121,
1.32M, L32F, L32C, 132w, 1L.32Y, L32T, L32S, L32N, L32H, L32E, G331, G33M, G33F,
G338, G33H, N34 A, N34C, N34S or N34R. In other aspects, the substitution at position C31
is C31A, C311, C31M, C31F, C31V, C31W, C31Y, C31T, C31R or C31H. In one aspect, the
modified LCAT protein compriises 8 C31Y substitution and an addiiton substitution F1, L4,

1.32, or N34, and in certain aspects, these substitutions are F1S, FIW, L4M, L4K, N3485, L32F,
or L.32H.
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Y. EDGDDTVAT NAI LLGAYRQ The term "nodified LCAT" refers to

| eci t hi nYhV&8E8Hol acyl transferase as defined above, BHEF B BYE or nore
amno acids in the wild type LCAT protein is substituted with another am no
acid, or one or nhreillanhaenrdoilosnise addididd f € ATpradin deycribpdl horint faghen ddl e
of the wildtype LCAT from which the nodjfjed LCAT pratein is derjved.

Modi f i eiclugaT ielitlei 198 1B SHE AinErRECEd AT 14%%%81%@9@&&%%@{ f o
propert | nc&WQ%oiﬁlé M%M’bll, dr f¥REPLGALIR, Aheltd) SHrm ]‘i'!_m 5Br thheismodi fied

LCAT protein is derived. re specifically,” a nodified T protein has

ei t her polyethpleneglsed. enzymatic activity conpared to wild type LCAT protein

fromwhich the nodifjed LCAT protein.is Lved as asured.in the .same in
vitro assay condi ]iOﬁ%’,eﬂltr)lofh)méi%ﬁcP@bogléfﬁeda]g(%:rﬂ? p_lr%wﬁierf%(;reéggél?ﬁlb{}s’ Iagg 1%2 in
Vi VO COBPRN&H pk .M T BrokdtP 8mbfeAdmBhALBhiNo hei@ Reathedihhi dupbdfiddethdl CAT
protein is derived, (iii) increased plasna stabilit]y or half-life tine,

! Bl

i.e., ivorkadpditached il atonipuhal the madefiedlohpdrsatcio 1ploas aepest HisiTEg) o6f wi | d
type LCAT .pratein-from whi.ch i fi . inzi.S..deri: . / or
(% et reReBd AR araT AR iR Bb o0 e dheP LR A RERLNE AN
conpar e, dtRerikspedtst Heee £iGAS e alikl thpd LOMTWhben trhimonog ki ecck GATupbicaeedi n i s
derived. Assays for measuring LCAT enzyne actjvity jnclude, e.g., use of
apoAl - | #sspEnthsatashethie thaenp ryaweCiteamodiiediiia P’éfg"slayt,he\ﬁ%ib%y

determ @%n&ﬂ?{a?@i&ﬁfo%ﬁe%ﬁﬂ@ﬂ‘f I&ah QbJuate in an artificial systemand in a
physi ol ogical 'y felevant system rtespectively. Assays for measuring [CAT
stability in vivoAlsaptavidedBrd @Armatductihaldetgoritivescargisived £ moilffieddfCAT
reconbi nant LCAT géﬁ)t ei nw'%n éhe bl ood after @% protein adm nistration.

Bi ol ogi BAIY2RPYige here gRhPRUBRCUHYY F5eapre 5fotein are contenpl ated
to the extent thal.fBe of FEAIRAL LT8R d UNBrRMLR0IRCHHviEBRBERHSIing the
introduced into the wild-type [CAT am no acid sequence. The
ternms "der dheahiizistegng atl depwval pveodifged LAl prateizerdvidedhgyeinsis aprowesses and

resul ti nodj fied LCAT proteins i ich, for. exanpl wi thaoud
L T e e e

cr 0ss- | ik dAgudde bVRBRin RYSEEHYdIud. EFivAHESs Wpbdth ih thb enctiyp @8 0datnied), tiche
conpound is cross-linked or has a cross-linking site; for exanple, the

conpoundCAgelatedyktosdanyy atheescdrresiaiallamyation tebpys COrNIRelrad Heses i n

culture.or.in viva; ( e ) t eyl 1in ' I by a
mon- pept Rupio%f Pl et f AEatg TR B RR Ao YRR, SRR o) .

- NRC( 0) :8RkbotieNRR{ 0 Rlys Lip Nl niVidRardie] sifeetion, nirdke, gridog lings isshdpsibj andteed or
unsubsti tuted benzyl oxycarbonyl-NH, wherein R and Rl and the ring

substi td#8it’s are as defined hereinafter; (5) the Ctermnus is replaced by
-C(0)R2 or -NR31{ ] : S S reiepafter; and
(6) compounds in }\ﬁj\lﬁ%{\@ﬁﬁiﬁ ild\:/e“l1 éjﬁgﬁg%}ﬂgﬁg%ﬁ%ﬁ% %}%?ggg&gsggggﬁe??ed t hr ough
t r eat meinpnisiny tgedy of clapableengfo theaobjectg: thihewgshide tléettive dmoghiaifis or

term nal resi . Derivatizipng a nodified LCAT protein does not further
change fﬂ%g%ﬂ@&w@wowﬂ%@ gg‘ﬁ’_na_m' no acid sequence, except to the extent
that derivitizati®gg ihiatibe BStREGINIRE 2 AletRRET® hreBhitthalftRauRGbelof €si des at
the carboxy termnus of the nodified LCAT protein am no acid sequence, the
am no tobplhstawd inod sttt podpfisiegladn@aBigingtactherapertisall pelfertise gowHeedT %or bot h

t he carboxy i.nhus _and the amno term nus of the nodified LCAT protein
am no éﬁ‘i’“ﬁ%%‘{e’g{;g}{&é‘.}tanfmé’ﬂ%‘?ﬁ ggf’i‘?ma nodi fi ed LCAT protein can be
derivatized wth a side chain nodification to an am no acid residue, with
the proviso that the side chain nodification of I(;%stei ne at position 31 in

the wild type human [ CATDESGRIILON R EHE BRAINENGS cysteine residues in
human honol ogs a ) ' as . ek ' id.
sequence al i gnrre%?gu?%tr@?éu‘%?e%? eﬁ@%‘@é&%“@iﬁ{s‘gﬁ%& é&e\gfgﬁ‘ ﬁ?g%@fﬁﬁﬁqﬁg‘ scope
of t he adnfveE f@produdtichesdified LGN T pbeinsnder st ood t hat whenever "nodifi ed
LCAT protein” is mentioned herein, a nodified LCAT protein derivative is

al so contenplated for that aspect . of the invention described.

The term "pharmacol ogically active" means that a substance so described is
determ ned to have activity that affects a nmedical paranmeter (e.g., blood
pressure, blood cell count, cholesterol |evel) or disease state (e.g.,
atheroscl erosis, inflammatory and thronbosis disorders). WO

2009/ 015314PCT/ US2008/ 071119 The term "physi ol ogically
acceptabl e salts" conprises any salts 4 hat are known or |ater discovered to
be pharnaceutically acceptable. Some specific exanples are: acetate;
trifluoroacetate; hydrohalides, such as hydrochl oride and hydrobrom de;
sulfate; citrate; tartrate; glycolate; and oxal ate.



The at heromat ous plaque is divided in three conponents, (l) the atheroma, a
nodul ar accunul ation of a soft flaky material at the center of |arge

pl aques, WEOWpURGHi40f macr ophages nearest the |unen of tﬂﬁ§“§?@@ﬂ?f”§2)
under | yi ng areas of cholesterol crystals; (3) calcification at the outer
base of more advancepgTeSi®EE DHSTRIPATONS OF THENENVENTO0S| s incl ude, for
exanpl e, the devel opnment of plaques in the arteries, their calcification,

t he extlent oPcluilions can be determ ned by Sudan IV staining, or the

devel opment of TOa GehlBei3f LELIAR chd G RALLAMAGeAL: thGBI hEERLES can be
determ ned by coronary angi oplasty, ultrafast , or ultrasound.

"1 nf | an@edrl @ wa tdendl faprmatio tyzdhshnderdlyreefibr syless df obelbitzoticstqr atdect i ve
response elicited by injury or destruction of tissues, which serves to

st r oylyselpyi e oM RHPITIcp SEE GBS LEF el o B BLS TRGR g ¢ he

i nj ur edpf 1y A %?mém;e)f i $6asGtes 9 blob@td \AFHE@Y B6YhaceNdi ti on”
as usegT]Eégﬁﬁﬁ”ﬁggﬁgg%ﬂ@“ﬁﬁéga eiln wﬁich an giqesgive or u%regulated

i nf | anmiopioteines Hamae LICREH6SHQ M2 REesls iGeabimf AagavsivoNp. syiI8®), hahest ti ssue

damage, or 1qss of tJ functi ddi.t.i onal.| he term "autai.

di seasellypept %E@ﬁﬁgkgﬁﬁihﬁéﬁﬁgmgﬁ§k ?8“%1 eﬁfé@?%g§§eﬁﬁﬁﬁh?%%3bﬁgggg

I Njury §i8indSsRGkatdeWol Botimy Aho@ific8 @JJA T pRAéiatuechul BIpRNSeatibnakhe body' s
own constituents. The term"allergic disease," as used herein, nmeans any
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The term "pharmacologically active" means that a substance so described is
determined to have activity that affects a medical parameter (e.g., blood pressure, biood cell
count, cholesterol level) or disease state (e.g., atherosclerosis, inflammatory and thrombosis

disorders).
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The term "physiologically acceptable salts” comprises any salts that are known
or later discovered to be pharmaceutically acceptable. Some specific examples are: acetate;
trifluoroacetate; hydrohalides, such as hydrochloride and hydrobromide; suifate; citrate;
tartrate; glycolate; and oxalate.

"Substantially homogenous™ as used herein with reference to a preparation of
the invention means that the preparation includes a single species of a therapeutic compound
detectable in the preparation of total therapeutic molecules in the preparation, unless otherwise
stated at a specific percentage of total therapeutic molecules. In general, a substantiaily
homogenous preparation is homogenous enough to display the advantages of a homogenous
preparation, e.g., ease in clinical application in predictability of lot to lot pharmacokinetics.

“Bioefficacy" refers to the capacity to produce a desired biological effect.
Bioefficacy of different compounds, or different dosages of the same compound, or different
administrations of the same compound are generally normalized to the amount of compound(s}
to permit appropriate comparison.

"Atherosclerosis” refers to a condition characterized by the hardening and/or
narrowing of the arteries caused by the buildup of athermatous plaque inside the arterial walls.
The atheromatous plaque is divided in three components, (1) the atheroma, a nodulay
accumulation of a soft flaky material at the center of large plaques, composed of macrophages
nearest the lumen of the artery; (2) underlying areas of cholesterol crystals; (3) calcification at
the outer base of more advanced lesions. Indicators of atherosclerosis inchude, for exampie, the
development of plaques in the arteries, their calcification, the extent of which can be
determined by Sudan 1V staining, or the development of foam cells in arteries. The narrowing
of the arteries can be determined by coronary angioplasty, ultrafast CT, or ultrasound.

"Inflammation" or "inflammatory disorder" refers to a localized, protective
response elicited by injury or destruction of tissues, which serves to destroy, dilute or wall off
(sequester) both the injurious agent and the injured tissue. The term "inflammatory disease” or
‘inflammatory condition" as used herein, means any disease in which an excessive or
wnregulated inflammatory response leads to excessive inflammatory symptors, host tissue
damage, or loss of tissue function. Additionally, the term "autoimmune disease.” as used
herein, means any group of disorders in which tissue injury is associated with humoral or cell-
mediated responses to the body's own constituents. The term "allergic disease,” as used herein,
means any symptoms, tissue damage, or loss of tissue function resulting from allergy. The
term "arthritic disease,” as used herein, means any of a large family of diseases that are

characterized by inflammatory lesions of the joints attributable to a variety of etiologies. The
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characterized by inflammation of the skin attributable to a variety of etiologies. The term
"transplant rejection,” as used herein, means any immune reaction directed against grafted
tissue (including organ and cell (e.g., bone marrow)), characterized by a loss of function of the
grafted and surrounding tissues, pain, swelling, leukocytosis and thrombocytopenia.

"Thrombosis" and "thrombosis-related disorder” refer to abnormal thrombus
formation that causes obstruction of blood vessels and conditions associated with such
obstruction. Blood vessels operate under significant shear stresses that are a function of blood
flow shear rate. Frequently, there is damage to small blood vessels and capillaries. When
these vessels are damaged, hemostasis is triggered to stop the bleeding. Under typical
circamstances, such an injury is dealt with through a sequence of events commonly referred to
as the "thrombus formation". Thrombus formation is dependent upon platelet adhesion,
activation and aggregation and the coagulation cascade that culminates in the conversion of
soluble fibrinogen to insoluble fibrin clot. Thrombus formation at site of wound prevents
extravasation of blood components. Subsequently, wound healing and clot dissolution occurs
and biood vessel integrity and flow is restored.

The term "HDL" refers to the high-density lipoproteins.

The term "LDL", as used herein, means the low-density lipoproteins.

The term "VLDL" refers to the very low density lipoproteins.

The term "treatment" or "treating” includes the administration to a subject in
need of a pharmacologically active amount of a modified LCAT protein of the invention which
will inhibit, decrease or reverse development of, for example, a pathological atherosclerosis,
inflammatory disorder, or thrombosis-related disorder. In another aspect, treatment as used
herein means the administration, to a subject in need, of an amount of a compound of the
invention, which, with respect to atherosclerosis, will increase HDL cholesterol levels.
“Inhibiting," in connection with inhibiting atherosclerosis, is intended to mean preventing,
retarding, stabilizing, or reversing formation or growth of atheromatous plaques, inflammatory
disorder, or thrombosis-related disorder. Treatment of diseases and disorders herein is
intended to also include therapeutic administration of a modified LCAT protein of the
invention (or a pharmaceutical salt, derivative or prodrug thereof) or a pharmaceutical
composition containing the modified LCAT protein to a subject believed to be in need of
treatrment for diseases and disorders, such as, for example, inflammatory disorders, thrombosis
disorders, coronary heart disease, high blood pressure, LCAT deficiency syndrome,

Alzheimer’s disease, corneal opacity, metabolic syndrome, dyslipidemia, myocardial
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infarction, stroke, critical limb ischemia, angina and the like. Treatment also encompasses
administration of the modified LCAT protein or pharmaceutical composition to subjects not
having been diagnosed as having a need thereof, i.e., prophylactic administration to the subject,
for prevention of a condition or disorder. Generally, the subject is initially diagnosed by a
licensed physician and/or anthorized medical practitioner, and a regimen for prophylactic
and/or therapeutic (acute or chronic) treatment via administration of the modified LCAT
protein(s) or compositions of the invention is suggested, recommended or prescribed.

The phrase "therapeutically effective amount” is the amount of the compound of
the invention that will achieve the goal of improvement in disorder severity and the frequency
of incidence. The improvement in disorder severity includes, for example with respect to
atherosclerosis, prevention of accumulation of cholesterol in vessel walls increasing of blood
levels of HDL cholesterol, the reversal of atherosclerosis, as well as slowing down the
progression of atherosclerosis, prevention or treatment of inflammatory disorders, and
prevention or treatment of thrombosis-relating conditions.

As used herein, the term "subject” is intended to mean a human or other
mammal, exhibiting, or at risk of developing, atherosclerosis, an inflammatory disorder or a
thrombosis-related disorder. Such an individual can have, or be at risk of developing, for
example, conditions such as inflammation, thrombosis, coronary heart disease, high blood
pressure, LCAT deficiency syndrome, Alzheimer’s disease, corneal opacity, metabolic
syndrome, dyslipidemia, myocardial infarction, stroke, critical limb ischemia, angina and the

like. The prognostic and clinical indications of these conditions are known in the art.

IL Modified LCAT proteins

A. Assays
Assays for determining LCAT enzyme activity, plasma stability (enzyme baif-

life in the plasma) or the plasma LCAT protein levels are known in the art. Absolute LCAT
activity in the serum and endogenous cholesterol esterification rate can be determined as
described, e.g., in Albers J. et al. (1986) Methods in Enzymol. 129: 763-783; Dobiasova M. et
al. (1983) Adv. Lipid Res. 20: 107-194. In one aspect, LCAT activity can be determined by
measuring the conversion of radiolabeled cholesterol to cholesterol ester after incubation of
LCAT and radiolabeled 1.CAT substrates containing Apo A-I. Cholesterol esterification rate
(CER, nmol CE /mL per hour) can be measured by determining the rate of conversion of
labeled cholesterol to cholesteryl ester after incubation of plasma that is radiolabeled with a

trace amount of radioactive cholesterol by equilibration with a [“C] cholesterol-albumin
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mixture at £°C. The endogenous cholesterol esterification rate (as determined with plasma
LCAT activity assay) reftects not only on mass of LCAT, but also the nature and amount of
LCAT substrate and cofactor present in the serum, and therefore provides a better measure of
the therapeutic LCAT activity.

Assays for measuring LCAT stability (half-life) in the blood and plasma LCAT
protein concentration are also known in art. After administration, recombinant LCAT protein
levels in the plasma can be determined by using ELISA described by JR Crowther: ELISA
theory and practice, methods in molecular Biology Volume 42). Reagents for measuring
LCAT stability and protein concentration include anti-LCAT antibodies, which are
commercially available from several vendors, Examples of use of this assay to determine
activity and/or stability of the modified LCAT are given below.

B. Amino acid modifications

Modified LCAT proteins are provided comprising an amino acid substitution in
a wild type LCAT protein amino acid sequence. Because the amino acid sequence in awild
type LCAT protein is modified through substitution of one or more amino acids, the modified
LCAT protein is, in one aspect, a non-naturally-occurring protein. Modified LCAT proteins

are derived from any wild type LCAT protein, with exemplary wild type LCAT proteins set

out in Figure 1.
For aspects of the invention that include treatment of human conditions that

arise from LCAT-related disorders, the invention provides modified LCAT proteins wherein a
human LCAT protein is modified to include one or more amino acid substitutions, or one or
more amino acid addition, and in one aspect, the wild type human LCAT amino acid sequence
is set out in SEQ ID NO: 1. In discussion of specific amino acids in the human LCAT protein
sequence set out in SEQ ID NO: 1, it will be understood by the worker of ordinary skill in the
art that the same or similar modification at the same or corresponding amino acid residue in
other human LCAT amino acid sequences (i.e., allelic variants or other naturally-occurring
LCAT sequences) or in orthologous LCAT amino acid sequences are contemplated and
embraced. With respect to SEQ ID NO: 1, amino acid substitutions are contemplated at (using
single letter amino acid designations followed by position in the protein sequence, ie., "F1"
indicates phenylalanine at position 1 in SEQ ID NO: 1: F1, W2, 13,14, N5, V6, L7, I8, P9,
P10, H11, T12, T13, P14, K15, A16, E17, L18, S19, N20, H21, T22, R23, P24, V25, 126, L.27,
V28, P29, G30, C31, 132, G33, N34, Q35, 1.36, E37, A38, K39, L40, D41, K42, P43, D44,
V45, V46, N&T, W48, M49, C50, Y51, R52, K53, T54, E55. D36, F57, FS8, T59, 160, W61,
162, D63, L64, N65, M66, F67, 1.68, C69, L70, G71, V72, D73, C74, W75, 176, D77, NT78,

10



0183,
P195,
1207,
P219,

Cl184, L185, H186, L187, L188, Y189, F190, L191, L192, R193, Q194,
QL96, A197, W98, K199, D200, R201, F202, 1203, D204, 0205, F206,
S208) 202053140210, A211, P212, W13, @14, (15, $676/RPP71R1g
M220, L221, V222, L223, A224,

T79, R8O, V81, V82, Y83, N84, R85, 586, S87, G88, L89, V90, S91, N92, A93, P94, GI5,

V96, Q97, 198, R99, V100, P101, G102, F103, G104, K105, T106, Y107, S108, V109, E110,
Y111, L112, D113, S114, S115, K116, L117, A118, G119, Y120, L121, H122, T123, L124,
V125, 0126, N127, 1128, V129, N130, N131, G132, Y133, V134, R135, D136, E137, T138,
V139, R140, A141, A142, P143, Y144, D145, W146, R147, L148, E149, P150, G151, Q152,
Q153, E154, E155, Y156, Y157, R158, K159, L160, A161, G162, 1163, V164, E165, E166,
M167. H168, A169, A170, Y171, G172, K173, P174, V175, F176, L177, 1178, G179, H130,
S181, L182, G183, C184, L185, H186, L187, L188, Y189, F190, L191, 192, R193, Q194,
P195, Q196, A197, W198, K199, D200, R201, F202, 1203, D204, G205, F206, 1207, S208,
1209, G210, A211, P212, W213, G214, G215, 8216, 1217, K218, P219, M220, L.221, V222,
1.223, A224, §225, 3226, D227, N228, Q229, (G230, 1231, P232, 1233, M234, 5235, 5236,
1237, K238, 1.239, K240, E241, E242, Q243, R244, 1245, T246, T247, T248, 5249, P250,
W251, M252, F253, P254, $255, R256, M257, A258, W259, P260, E261, D262, H263, V264,
F265, 1266, 8267, T268, P269, $270, F271, N272, Y273, T274, G275, R276, D277, F278,
0279, R280, F281, F282, A283, D284, 1.285, H286, K287, E288, E289, G290, W291, Y292,
M293, W294, 1.295, Q296, §297, R298, D299, 1.300, L301, A302, G303, 1304, P305, A306,
P307, G308, V309, E310, V311, Y312, C313, L314, Y315, G316, V317, G318, L319, P320,
T321, P322, R323, T324, Y325, 1326, Y327, D328, H329, G330, F331, P332, Y333, T334,
D335, P336, V337, G338, V339, L340, Y341, E342, D343, G344, D345, D346, T347, V348,
A349, T350, R351, $352, T353, E354, 1355, C356, G357, L358, W359, Q360, G361, R362,
0363, P364, Q363, P366, V367, H368, 1369, L370, P371, L372, H373. G374, 1375, 376,
H377, 1378, N379, M380, V381, F382, S383, N384, 1.385, T386, L387, E383. H389, 1390,
N391, A392, 1393, 1.394, 1395, G396, A397, Y398, R399, Q400, G401, P402, P403, A404,
S405, P406, T407, A408, §409, P410, B411, P412, P413, P414, P415 and/or E 416. Amino
acids at one or more of these positions are substituted with any naturally-occurring or non-
naturally-occurring amino acids. For example and without limitation, the modified LCAT
comprises a C31Y substitution and a substitution at one or more of amino acid residues F1, L4,
132, and N34, In one aspect, this second substitution is F15, FIwW, LAM, 14K, N34S, L32F, |
and/or L32H.

In various aspects, particular substitutions are provided. For example, and
without limitation, an aliphatic amino acid residue (G, A, V, L, orI) is substituted with another
aliphatic, an aromatic amino acid residue (E)Y, or W) is substituted with another aromatic
residue, an aliphatic hydroxy! side chain residue (S or T) is replaced with another aliphatic

hydroxyl side chain residue, a basic residue (K, R, or H) is replaced with another basic amino

11
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S297. Reogle sgegbainpgudie (Nawf)) iasgpaced 308! anpdey ampsigide dappesidep? 0308,

V309, El?’y%éph%%f‘t%‘l&&:i&&e:l@]brl%@, I\)I:??%L]V? LY%}%’ 18 QB?IJ}r&ed\@gh?ano%;ﬁyd&éﬁfﬁﬁc P320,
residue, a neutral amino acid residue (C, S, T. N, or Q) is replaced with another neutral residue,
a residue that influences chain orientation (G or P) is replaced with another residue that
influences chain orientation, and/or a sulfur-containing side chain residue {C or M) is replaced
with another sulfur-containing side chain residue.

In other aspects, also without limitation, conservative substitutions are

introduced into a wild type LCAT amino acid sequence.

Table 1
Original Residue Exemplary Conservative
Substitutions
A G, S
R K
N Q.H
D E
C S
Q N
E D
G AP
H N.Q
1 L.V
L LV
K R,QE
M LY, 1
F M.L 'Y
S T
T S
W Y
Tyr W, F
Val I,

Still other substitutions contemplated include, also without limitation, those set

out in Table 2 below.
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T321,
Y333,
D345,
0357,

P322, R323, T324, Y325, 1326, Y327, D328, H329, 0330, F331, P332,
T334, D335, P336, V337, 0338, V339, L340, Y34l, E342, D343, 0344,

D3%® 2005WF314V348, A349, T350. R351, 5352, T353, ESHAUSHUMEIIEs5e
L 358,
Table 2
Original Residue Exemplary Substitutions
VLI
K, QN
Q
E
S, A
[ i N
D
P, A
N, QKR

L, V, M, A, F, Norleucine
Norleucine, I, V, M, A, F
R. 1,4 Diamino-butyric Acid, Q, N
L,F1
L. V.ILA,Y
A
T,A C
S

Y, ¥
W.F T,S
I, M, L, F, A, Norleucine

<l Eiglmig R = i almolalolz x>

C. Dertvatives

In addition to modified LCAT proteins described above, it is contemplated that
other "derivatives" of modified LCAT proteins may be substituted for a modified LCAT
protein described above. Such derivatives may improve the solubility, absorption, biological
half life. and the like of the compounds. The moieties may alternatively eliminate or attenuate
any undesirable side-effect of the compounds and the like.

Such derivatives of modified LCAT proteins include those in which:

L. The modified LCAT proteins or some portion thereof is cyclic, For
example, the peptide portion may be modified to contain two or more cysteine residues (e.g., in
the linker), which could cyclize by disulfide bond formation.

2. The modified LCAT protein is cross-linked or is rendered capable of
cross-linking between molecules. For example, the peptide portion may be modified to contain
one cysteine residue and thereby be able to form an intermolecular disulfide bond with a like
molecule. The protein may also be cross-linked through its C-terminus.

3. One or more peptidyl [-C{O)NR-] linkages (bonds) is replaced by a non-
peptidyl linkage, Exemplary non-peptidyl linkages are -CHy-carbamate [-CH,-OC(OINR-],



WB59, 360, 0361, R362, ®B63, P364, QB65, P366, V367, H368, L369, L370,
P371, L372, H373, 0374, 1375, B76, H377, L378, N379, M380, V381, F382,
S383, N3B4 2008853147386, L387, E388. H389, 1390, PCT/US2008/071119

phosphonate, -CH,-sulfonamide [-CH2-S(O)2NR-], urea [-NHC({O)NH-], -CH,-secondary
amine, and alkylated peptide [-C(O)NRg- wherein Re is lower alkyl].

4, The N-terminus is derivatized, Typically, the N-terminus may be
acylated or modified to a substituted amine. Exemplary N-terminal derivative groups include -
NRR' {other than -NH,), -NRC(O)R', -NRC(O)OR', -NRS(O),R', -NHC(O)NHR',
succinimide, or benzyloxycarbonyl -NH-(€BZ-NH-), wherein R and R’ are each independently
hydrogen or lower alky] with the proviso that R and R’ are not both hydrogen and wherein the
phenyl ring may be substituted with 1 to 3 substituents selected from the group consisting of
C;-Cq alkyl, C;-C; alkoxy, chloro, and bromo; to a snccinimide group; to a benzyloxycarbonyi-
NH-(CBZ-NH-) group; and peptides wherein the free C terminus is derivatized to -C{(O)R
where R, 1s selected from the group consisting of lower alkoxy and -NR’R* where R’ and R*
are independently selected from the group consisting of hydrogen and lower alkyl. By "lower”
is meant a group having from 1 to 6 carbon atoms.

5. The C-terminus is derivatized, Typically, the C-terminus is esterified or
amidated. For example, one may use methods described in the art to add (NH-CH,-CH»>-NHz} 2
to compounds of this invention at the C-terminus. Likewise, one may use methods described
in the art to add -NH, to compounds of this invention at the C-terminus. Exemplary C-
terminal derivative groups include, for example, -C(O)R, wherein R; is lower alkoxy or --
NR’R* wherein R* and R” are independently hydrogen or C;-Cs alkyl (or C;-C. alkyl).

0. A disulfide bond is replaced with another, for example, more stable,
cross-finking moiety (e.g., an alkylene). See, e.g., Bhatnagar et al. (1996). ]. Med. Chem. 3%
3814-9; Alberts et al. (1993) Thirteenth Am. Pep. Symp., 357-9.

7. One or more individual amino acid residues is modified. Various
derivatizing agents are known to react specifically with selected side chains or terminal
residues, as described in detail below.

Additionally, modifications of individual amino acids may be introduced into
the modified LCAT amino acid sequence by reacting targeted amino acid residues of the
protein with an organic derivatizing agent that is capable of reacting with selected side chains
or terminal residues. The following are exemplary.

Lysinyl and amino terminal residues may be reacted with succinic or other
carboxylic acid anhydrides. Derivatization with these agents has the effect of reversing the
charge of the lysinyl residues. Other suitable reagents for derivatizing alpha-amino-containing

residues include imidoesters such as methyl picolinimidate; pyridoxal phosphate; pyridoxal;
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N391, A392, 1393, L394, L395, 0396, A397, Y398, R399, 400, 0401, P402
P403, A404, S405, P406, T407, A408, 5409, P410, E411, P412, P413

P415 andWer0@/4584 Amino acids at one or more of thesé’cgf}ggi ?{Sé%is”%re
substituted with any naturally-occurring or nonnaturally-occurring an no
aci ds. dh@iroBxanpdreicanthivbtichedteshlfonit atidon; metﬂnﬁimﬂia;fl,édemm'ﬁi@@mpﬂi ses a C3
LY substitution and a substitution at, one or nore of am no acid residues
El, L4 tranggningsgeal@yzed [{agsie wlphelpxyighi s second substitution is F1S, F1W

MM L4K, N34S, L3gfsi nﬁ%yicﬂ{es hﬁ%@e modzﬁed by reactibfwHRbhOMSseaSRRGSentional
particul ar substlt I'ons are ovi ded. For exanple, and without limtation,

an al i phaicht, anbmothani ghenglsi 3d1xel @-bkanadjorie, 1@rcyb1ph¢1§ingij‘bm ardmiaydein h

anot her_aliphatic, an aromatic am.no_a

SUbst | (R BEAH SAGRRGF Tay bisar b PR ATl ~ERenlt phav e Tl T <i de chai n

resi duef §ihs fdcah erd?é ﬁ%m 6fhh@ h@he Alnbabal g@ub)’ﬁﬁ@h@ﬂnoﬁd desehai n

resi due, 1baS|c resid H% R, Is replaced with another basic am no
reagents may react w1th the gr oupe of Eysme as well as the arginine guanidino group.

The specific modification of tyrosyl residues per se has been studied
extensively, with particular interest in introducing spectral labels into tyrosyl residues by
reaction with aromatic diazonium compounds or tetranitromethane. Most commonly, N-
acetylimidizole and tetranitromethane may be used to form O-acetyl tyrosyl species and 3-nitro
derivatives, respectively.

Carboxyl side groups {aspartyl or glutamyl) may be selectively modified by
reaction with carbodiimides (R'-N=C=N-R’) such as 1-cyclohexyl-3-(2-morpholinyl-(4-ethyl)
carbodiimide or 1-ethyl-3-(4-azonia-4,4-dimethylpentyl) carbodiimide. Furthermore, aspartyl
and glutamyl residues may be converted to asparaginyi and glutaminyl residues by reaction
with ammonium ons.

Glutaminyl and asparaginyl residues are frequently deamidated to the
corresponding glutamyl and aspartyl residues. Alternatively, these residues may be
deamidated under mildly acidic conditions. Either form of these residues falls within the scope
of this invention.

Cysteinyl residues at a position other than residue 31 can be replaced by amino
acid residues or other moieties either to eliminate disulfide bonding or, conversely, to stabilize
cross-linking. See, e.g., Bhatnagar et al. (1996), J. Med, Chem. 39: 3814-9.

Derivatization with bifunctional agents is useful for cross-linking the peptides
or their functional derivatives to a water-insoluble support matrix or to other macromolecular
carriers. Commonly used cross-linking agents include, e.g., 1,1-bis(diazoacetyl)-2-
phenylethane, glutaraldehyde, N-hydroxysuccinimide esters, for example, esters with 4-
azidosalicylic acid, homobifunctional imidoesters, including disuccinimidyl esters such as 3,3'-
dithiobis (succinimidylpropionate), and bifunctional maleimides such as bis-N-maleimido-1,8-
octane. Derivatizing agents such as methyl-3-[(p-azidophenyl)dithiojpropioimidate yield
photoactivatable intermediates that are capable of forming crosslinks in the presence of light.

Alternatively, reactive water-insoluble matrices such as cyanogen bromide-activated
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WO 2009/ 015314PCT/ US2008/ 071119 acid residue, an acidic residue (Dor E) is
replaced with another acidic amno acid residue, an am de side chain

resi due WM 2009/4QF314s repl aced with another ami de side cRATFEESYGUH? a

hydr ophobi ¢ residue (norleucine, M A V, L, or |I) is replaced w th another

hydr ophQRidhyhesddia th@rcl@itlersabstamsnis@ttied i ps$.due NS, 3,859, 187:8,69001€) i s
replaced wit h anot her neutral residue, a residue that influences_ chain

ori ent at 1¥n138G4oH TMA2; 8. 22BpPHced 4\/&@%@%’{)’?‘]@@%@%%@ PIREED TRPPRIEAREL. chai n
ori entation, and/ @ﬂ-ﬁ p(gs%l | uﬁmﬁﬂﬂ{)t‘%lﬂlzﬁgu&! fbn o‘??} (ﬁh’}% @1 e 18

replaced with ano ur-containin aln re
ot her gﬁto'iylaﬁbzs of My drbopterdupiiof adriyioa, thmomﬂeeauamab vexigatios tof thet sufnsatame
[

i nt roduce nto a wild type LCAT am no aci uence T naI
Resi dué@@#ﬂ%f@e@d%@ﬂ@gf he\adpharpsaipp tgtﬂulpéﬁglyﬁ@ GBS, W%H?j tl\?ﬁ“@lﬁ \Y
R Q I%dfeigl‘\;(t’on,l TM Proteins: Structure and Molecule Properties, W. H. Freeman & Co., San

Francisco, pp. 79-86 (1983)), acetylation of the N-terminal amine, and, in some instances,

In

amidation of the C-terminal carboxyl gronps.

Such derivatized moicties preferably improve one or more characteristics
including enzymatic activity, solubility, absorption, biological half life, and the like of the
inventive compounds. Alternatively, derivatized moieties result in compounds that have the
same, or essentially the same, characteristics and/or properties of the compound that is not
derivatized. The moieties may alternatively eliminate or attenuate any undesirable side effect
of the compounds and the like.

Carbohydrate (oligosaccharide) groups may conveniently be attached to sites
that are known to be glycosylation sites in proteins. Generally, O-linked oligosaccharides are
attached to serine (Ser) or threonine (Thr) residues while N-linked oligosaccharides are
attached to asparagine {Asn) residues when they are part of the sequence Asn-X-Ser/Thr,
where X can be any amino acid except proline. X is preferably one of the 19 naturally
occurring amino acids other than proline. The structures of N-linked and O-linked
oligosaccharides and the sugar residues found in each type are different. One type of sugar
that is commonly found on both is N-acetylneuraminic acid (referred to as sialic acid). Sialic
acid is usnally the terminal residue of both N-linked and O-linked oligosaccharides and, by
virtue of its negative charge, may confer acidic properties to the glycosylated compound. Such
site(s) may be incorporated in the linker of the compounds of this invention and are preferably
glycosylated by a cell during recombinant production of the polypeptide compounds {e.g., in
mammalian cells such as CHO, BHK, COS). However, such sites may further be glycosylated
by synthetic or semi-synthetic procedures known in the art.

Modified LCAT proteins of the present invention may be changed at the DNA
level, as well. The DNA sequence of any portion of the compound may be changed to codons
more compatible with the chosen host cell. For E. coli, which is the host cell in one aspect,
optimized codons are known in the art. Codons may be substituted to eliminate restriction sites

or to include silent restriction sites, which may aid in processing of the DNA in the selected
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TyrW F Val LL Still other substitutions conterrpl ated i ncl ude,
also wthout limtation, those set out in Table 2 bel ow,
2009/ 0158 DAPEMWISSA008/ 071119 Table 2 Origi nal Resi due E%%F‘%?F@}”m
Substitutions V, L, I A RK Q NNQ

host cell. The vehicle, linker and peptide DNA sequences may be modified to include any of

the foregoing sequence changes.

Another set of useful derivatives are the above-described molecules conjugated
to toxins, tracers, or radioisotopes, Such conjugation is especially useful for molecules
comprising peptide sequences that bind to turnor cells or pathogens. Such molecules may be
used as therapeutic agents or as an aid to surgery (e.g., radioimmunoguided surgery or RIGS)
or as diagnostic agents (e.g., radioimmunodiagnostics or RID).

As therapeutic agents, these conjugated derivatives possess a number of
advantages. They facilitate use of toxins and radioisotopes that would be toxic if administered
without the specific binding provided by the peptide sequence. They also can reduce the side-
offects that attend the use of radiation and chemotherapy by facilitating lower effective doses
of the conjugation partner.

Useful conjugation partners include:

° radioisotopes, such as Oy ttrium, Bliadine, 2 Actinium, and 2 gismuth;

. ricin A toxin, microbially derived toxins such as Pseudomonas
endotoxin (e.g., PE38, PE40), and the like:

. partner molecules in capture systems (see below);

. biotin, streptavidin (useful as either partner molecules in capture systems
or as tracers, especially for diagnostic use); and

» cytotoxic agents (e.g., doxorubicin).

One useful adaptation of these conjugated derivatives is use in a capture system.
Tn such a system, the molecule of the present invention would comprise a benign capture
molecule. This capture molecule would be able to specifically bind to a separate effector
molecule comprising, for example, a toxin or radioisotope. Both the vehicle-conjugated
molecule and the effector molecule would be administered to the patient. In such a system, the
effector molecule would have a short half-life except when bound to the vehicle-conjugated
capture molecule, thus minimizing any toxic side-effects. The vehicle-conjugated molecule
would have a relatively long half-life but would be benign and non-toxic. The specific binding
portions of both molecules can be part of a known specific binding pair (e.g., biotin,
streptavidin) or can result from peptide generation methods such as those described herein.

Such conjugated derivatives may be prepared by methods known in the art. In
the case of protein effector molecules (e.g., Pseudomonas endotoxin), such molecuies can be
expressed as fusion proteins from correlative DNA constructs. Radioisotope conjugated

derivatives may be prepared, for example, as described for the BEXA antibody (Coulter).
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Derivatives comprising cytotoxic agents or microbial toxins may be prepared, for example, as
described for the BR96 antibody (Bristol-Myers Squibb). Molecules employed in capture
systems may be prepared, for example, as described by the patents, patent applications, and
publications from NeoRx. Molecules employed for RIGS and RID may be prepared, for
example, by the patents, patent applications, and publications from NeoProbe.

D. Vehicle/Carrier moieties

The compounds of the invention may also be covalently or noncovalently
associated with a carrier molecule, such as a linear polymer (e.g., polyethylene glycol,
polylysine, dextran, efc.), & branched-chain polymer (see, for example, U.S. Patent 4,2808,872;
U.S. Patent 5,229,490; WO 93/21259 ); a lipid; a cholesterol group (such as a steroid); or a
carbohydrate or oligosaccharide. Other possible carries include antibody moieties, and in
particular constant regions derived from an antibody. Still other possible carriers include one
or more water soluble polymer attachments such as polyoxyethylene glycol, or polypropylene
glycol as described U.S. Patent Nos: 4,640,835, 4,496,689, 4,301,144, 4,670,417, 4,791,192
and 4,179,337, Still other useful polymers known in the art include monomethoxy-
polyethylene glycol, dextran, cellulose, or other carbohydrate based polymers, poly-(N-vinyl
pyrrolidone)-polyethylene glycol, propylene glycol homopolymers, a polypropylene
oxidefethylene oxide co-polymer, polyoxyethylated polyols (e.g., glvcerol) and polyvinyl
alcohol, as well as mixtures of these polymers.

1. Immunoselobulin constant region vehicles/carriers

In one aspect, a modified LCAT protein of the invention includes at least one
vehicle attached to the protein through the N-terminus, C-terminus or a side chain of one of the
amino acid residues. In one embodiment, an F¢ domain is a vehicle. Thus, an Fe domain may
be fused to the N or C termini of the peptides or at both the N and C termini. Multiple
vehicles, as exemplified herein, may also be used; e.g., an Fc at each terminus or an Feat a
terminus and a PEG group at the other terminus or a side chain.

In various embodiments, the Fc component is either a native Fc or an Fc variant,
By way of example and without limitation, the Fc component is an Fc region of the human
immunoglobulin IgG1 heavy chain or a biologically active fragment, derivative, or dimer
thereof, see Ellison, ].W, et al., Nucleic Acids Res. 10:4071 ~4079 {1982). It is understood,
however, that an Fc region for use in the invention may be derived from an IgG, IgA, 1gM, IgE
or IgD from any species. Native Fc domains are made up of monomeric polypeptides that may
be linked into dimeric or multimeric forms by covalent (i.e., disulfide bonds} and/or non-

covalent association. The number of intermolecular disuifide bonds between monomeric
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subunits of native Fe molecules ranges from 1 to 4 depending on class (e.g., IgG, IgA, 1gE) or
subclass (e.g., IeG1, 1gG2, 18G3, IgAl, IgGA2). One example of a native Fe is a disulfide-
bonded dimer resulting from papain digestion of an IgG (see Ellison et al. (1982), Nucleic

Acids Res. 10: 4071-9).
In various aspects, Fc sequences contemplated include those known in the asrt

such as, for example, Fc IgG1 (GenBank Accession No. P01857), Fc IgG2 (GenBank
Accession No, P018359), Fc IgG3 (GenBank Accession No. PO1860), Fe 1gG4 (GenBank
Accession No. PO1861), Fc IgAl (GenBank Accession No. P01876), Fc IgA2 (GenBank
Accession No. PO1877), Fc IgD (GenBank Accession No. PO1880), Fc IgM (GenBank
Accession No. P01871), and Fc IgE (GenBank Accession No. P01854).

Variants, analogs or derivatives of the Fc portion may be constructed by, for
example, making various substitutions of residues or sequences. In one aspect, an Fc variant is
incorporated which comprises a molecule or sequence that is humanized from a non-human
native Fc, Alternately, an Fc variant comprises a molecule or sequence that lacks one or more
native Fc sites or residues that affect or are involved in (1) disulfide bond formation, (2)
incompatibility with a selected host cell (3) N-terminal heterogeneity upon expression in a
selected host cell, (4) glycosylation, (5) interaction with complement, (6) binding to an Fc
receptor other than a salvage receptor, or (7) antibody-dependent cellular cytotoxicity {ADCC),
each of which is described in detail in U.S. Patent Application No. 20040087778, the
disclosure of which is incorporated by reference in its entirety.

Variant (or analog) Fc polypeptide moieties include any insertion variants,
wherein one or more amino acid residues supplement an Fc amino acid sequence. Insertions
may be focated at either or both termini of the protein, or may be positioned within internal
regions of the Fc amino acid sequence. Insertion variants, with additional residues at either or
both termini, can include for exampile, fusion proteins and proteins including amino acid tags
or labels. For example, the Fc molecule may optionally contain an N-terminal Met, especially
when the molecule is expressed recombinantly in a bacterial cell such as E. coli.

In Fe deletion variants, one or more amino acid residues in an Fc polypeptide
are removed, Deletions can be effected at one or both termini of the Fc polypeptide, or with
removal of one or more residues within the Fc amino acid sequence. Deletion variants,
therefore, include all fragments of an Fc polypeptide sequence.

In Fc substitution variants, one or more amino acid residues of an Fc
polypeptide are removed and replaced with alternative residues. In one aspect, the

substitutions are conservative in nature and conservative substitutions of this type are well
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In addition to nodified LCAT proteins described above, it is contenpl ated
that ot heo 2ot i ves” of nodified LCAT proteins may M/ S8ttt ed for a
modi fi ed LCAT protein described above. Such derivatives may inprove the

sol ubi I n igRSOLPt AREm DD}, @G @@enthtaldnbridee sulswiehitidne that ke addo itone
conmpounds. The npieties may alternatively elimnate or attenuate any
undesi ralnbavaivde- ef fect of the conpounds and the |ike. Such derivatives of

nodi fi ed LCAT proteins inc t J LiCh; . : T dified
LCAT proteins or Oésoé%anﬁ%lrgtgf%g%??%gggg S%agwgggll@feg .Orlée riaceegawrrlgf %t,helt%gnggpt | de
por t i onychByto Beeveldofrh&ibntdd somBloakld diswtfidercrossiigkioy of tierfe seesinduedatle. g., in
the linker), which could cyclize by dijsu fige bond .f or mati on.

2. The distireiredduccosm srepatad 4/ BREUiPhRER oer REn ity St T B PE STy
cross-| %5"gﬁo@&r%g&%ﬁl%f‘mﬁﬁ’i'ﬁ%&t%n%%ay':a% B4R € int OB icP RREACIR:i P Otsli QoA be
nodi fie 0 contaln one cystelne residue and thereby be able to form an

i nt er nojigabib@nhdiFstkitoebibding sin;t(R) @lite ke avoidonts (CTaebipdiog eitti apdyT 8@ so be
cross-|inked througjh its Cter

(- & o) N e oSS e iRty e s ARG Ay RITRIGE el ar y
2885}38%130 4%&1}1{%%%%% /a%é%nlﬁvg{]ﬁrb@@ﬁﬁ@ﬁ@ér@ whth@l2re Q6d) M| as usdiherein. For
example, see Molecular Immunology, Vol. 29, No. 5, 633-639 (1 092) with regard to ADCC
sites in IgGl.

Likewise, one or more tyrosine residues can be replaced by phenylalanine
residues. In addition, other variant amino acid insertions, deletions and/or substitutions are
also conternplated and are within the scope of the present invention. In one aspect, these could
be conservative amino acid substitutions. Furthermore, alterations may be in the form of
altered amino acids, such as peptidomimetics or D-amino acids.

As noted above, both native Fc and Fc variants are suitable Fc domains for use
within the scope of this invention. A native Fc may be extensively modified to form an Fc
variant provided binding to the salvage receptor is maintained; see, for example WO 97/34631
and WO 96/32478. In such Fc variants, one may remove one or more sites of a native Fc that
provide structural features or functional activity not required by the fusion molecules of this
invention. One may remove these sites by, for example, substituting or deleting residues,
inserting residues into the site, or truncating portions containing the site. The inserted or
substituted residues may also be altered amino acids, such as peptidomimetics or D-amino
acids. Fc variants may be desirable for a number of reasons, several of which are described
below. Exemplary Fc variants include molecules and sequences in which:

I. Sites involved in disulfide bond formation are removed. Such removal
may avoid reaction with other cysteine-containing proteins present in the host cell used to
produce the molecules of the invention. For this purpose, the cysteine-containing segment at
the N-terminus may be trancated or cysteine residues may be deleted or substituted with other
amino acids (e.g., alanyl, seryl). Even when cysteine residues are removed, the single chain Fc
domains can still form a dimeric Fc domain that is held together non-covalently.

2. A native Fc is modified to make it more compatible with a selected host

cell. For example, one may remove the PA sequence near the N-terminus of a typical native
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of thi sddlereént hubntimtedtwieh Grglwroniiated resiheyd. as plaginesr i nal  deri vative groups

i nclude, for exanple, -C(Q erein R2 is, |ower alkox [ oo N
wherein R3 and RZ?'are $l%ééﬁﬁ‘)éﬂﬁtﬂllg}te}‘?§§?2’%aétﬂ C(S’Pquﬁn}e(ﬂst’ bél?'(}il(jgﬁ thf’ griqﬁr%‘g
al kyl') . gite, are removed. Fof exfinflkSdtlefhaleddiapndr kbstigind ae Kk Nistdueanodthemant or

exanpl e, nore stable, cross-1linking noiety (e.-g).l, an al kylene). See, e.g.,
Bhat nagkGletCahplei@@e)ruitdentybaly n@%@mﬁv%agegsa ghe mplsepies obthisdpventionoz)

Thirteenth Am Pep. . 357- . 7. One or nore individual
am no atloForesy l@fu% ]'?Seér%lt)ﬁd? ?é‘a%c\‘f&‘rl?%m derivatizing agents are known to
react specifically W t$isekerhedesite athaibngliog wifer mtembrs bést dues salasge
described in detail bel ow. _ _ (Addi tionally, r[]?di fi @ti ons of

i ndi vi dsa¢ptami hoati smaaavseitrhior deia@edon Wi celan yitielleny CeAfabHFAst aci d
sequence_h: i ' P LA OHeS o Hat hEeRootei N Wi th an

or gani cfealé’?f‘?‘{/%’-%ﬁfﬁgoég[e&ﬁ%hfeﬁé’?mﬁgﬁggg l'e ofn reagtiag wietr? sel ected side
chains or term nat. restluaBC(THe if edrhowilngh '€ saxempkaryn in the art; see, for

Lysi nyl and amino term nal residues be reacted w th succinic.or other
car boxy#iaEPke iHp eh ky v ees? <~‘9e?§?v§{ }@g%ﬁ_lﬁﬂr ' %‘g)&\é alfent gg@fagrqeﬁee ef f ect
of revensing [he LNk 88uakd I1ehd HSldthok&aLdbaRe phiRineHIbRBIEOBAgRNt S
for derivatizing al pha-am no-containing residues include imdoesters such
as net hglngeed.ol i ni m date; pyridoxal phosphate; pyridoxal; WO

2009/ 015314PCT/ US2008/ Q71119 chl orobor ohydride, trinitr \ i C
acid; 0 ethyli soug'ea; ‘%‘ﬁn é@ﬂaélﬁ%_ F(’)%(ief"é&gofr%% %%kﬁurﬁla%g’?tﬁpﬁgﬁgég@@e@gqi on
with gl yoxyl 8h@anized. Typically, to HhSini¥la 185t Buasher@yl sabstradistioasd hyidueaiot i on
wi th one or several conventional reagents, anong them phenyl gl yoxal,

2, 3- but hnedi-tmman baveckacivish essidves fhehare napaalhy frpd is Rumpepdtysticzat i on of

i ni id ir t hat. i.on f d i | kal i
condi 11 b e R an b AT Rl AR R PLncti onal or oup.

Furt hernore, thesg si®a@bahscdmat Feaatnonictdwilheogroepsiyodinkyizsé wherahewel | as
t he argi ni ne guani di no ,group. . The specific nodification of

t yr oSyl AmPEEIrtieeySEare ISEdHESrBIERCTS : WTES #Aier R SPRABTQDS Ay PITSTRL R Righ el

| nter eséiﬁ%tnz!it% rtﬂg)tﬁ%h quﬁ%%ﬁégoﬂn%%hs vl @ hyEREN e fERLAURS RYmiigaCt i on
with arofietic di azofi um conpounds or tetranitroraethane. Mst comonly,
Nacet y forindiizofid: tsonds trethe &oidimanet kaneyedwy rdpdacgd dy otfer fordned-thea@pydmena osyl
species and 3-nitro derivatives, respectively. o r.oboxyl .side
groups ¢HaEparthRengallyigy et ﬁ‘ﬂ?”@b‘%’é‘?%’é‘fﬁ%ﬁﬁtvaw&iﬁ 8% teﬂ)vc?%g}(‘:etliég A with
car bodi |t ek (FibeBYdrosy ot @i vd nehRReNY hae (BmiprapRatdemshd ikabhy! )
carbodi it mde or 1-ethyl-3-(4-azonia-4, 4-di net hyl pentyl) carbodiim de.

Fur t her modigied dapas (dibulfidcagl/ ot mmytovaissiiy ﬁélsedara%pdbfémaéﬁd/ sopages dl-aspar agi nyl
and gl utam nyl residues by reaction with amoni um i ons.

a ut ami $R/AYa4 ‘?i’)'aspar agi nyl residues are frequently deam dated to the
correspondi ng gl utanyl and aspartyl residues. Alternatively, these residues
may be deam dated under mldly acidic conditions. Either form of these
residues falls wthin the scope of this invention. Cyst ei nyl
resi dues at a position other than resi?iye 31 can be replaced by amno acid
resi dues or other noieties either to elimnate disulfide bonding or,
conversely, to stabilize cross-linking. See, e.g., Bhatnagar et al. (1996),
J. Med. Chem 39: 3814-09.



Derivatization with bifunctional agents is useful for cross-1linking the

. peptides or their functional derivatives to a water-insoluble support

matri X owotxowéisers macr onol ecul ar can-iers. Comonl y usSEE/ER2088871i1AKI ng
agents include, e.g., 1,1-bis(diazoacetyl)-2- phenyl et hane, gl utaral dehyde,
N- hydr oxysucci ni nide. 681 QL frayfa@b HRXRIRAG2cdSSd EhGh bibdfticaBaidRs@lngy| i C

aci d, honobi functi ongl Im ogsters, i ncl udi ng di succi ni m dyl esters such as
3, 3Tdi tirkabos dektion) arisnbsiphtpmogiaoria edid remdheli fluomrd dspecil thermlodificaiidesusuch

as bis-N-nmlejmdo-1, 8 qc e. Derivatizing agents.such as,. ..

ot by - SSYARBAIHOPHEAREHS T GFETD EeR rer d aHO s ey 47
inter neai?%ig,sanhhﬁér L8 nfARRb] B100kyvE O hHh-0Gy LERISIdifSiohNark BBo REASBPREOT
light. Afternati ver, reactive water-insoluble matrices such as cyanogen
br oni dePattativat efdhe omehdbytrabe srepaddith i arege cirgdagngditiridfe oy s bed in

4. 330, AHOEHEY LR Glped S DIG N PRI e 34 B S tedBPoRAy, EC

possi bl e modi fi cag 0N parelblade wby eHeaxWaat ieBpwf bipddigidomaand thy sikavefc

phosphoryl ati on of hydroxyl groups of seryl or threonyl residues, i dation
of t he wolegwe aathsrd Raricafstcemmeungrat g iaxgnEAN.oTICh ﬁ%df‘éFlb*PﬁéJaﬁYﬁg@%g%s of

| ysi ne, _ar.gj nj I st di I FP$ra ("Ch 8k L&idrs:
ot ruct 7 EUE o R e B S Bl R Pt RGO e o O™ o,
79- 86 (ASBA)}s daohedak Fonerin dlehddetlen maddscabidie, Warkd/346Al .sofied nst ances,

am dation of the C-termnal car ggxgl i%r(i%ﬁg o Such derivatized
moi et | edmgrpaloRpiY LikePenangahdpciprd Hatshteri sti cs i ncl udi ng enzymati ¢

activity, sol ubi Iitwaté?g§g5gt]§ﬂ? eiplogi cal half life, and the like of the
i nventive conpounds. Ternatively, derivatized noieties result in
conpounds t hat hadendtthé alsamepolgmeesderits aklajsotdeatesmiated. cYaioas MeARsIor s

and/or properties of the compound that is not.derivatized, The nmpieljes may
alter na"te '%@P%C qmlﬁ?%ﬁﬁ?lét‘%srusgf)ﬁéh‘lﬁ%{{lge%w URERLY b @esﬁe&ee'%f geér?g%fgﬁ El%t he
conpounslg,iaishnl 196 W®5/11953, entitled "N-T&aiRARYdR&hieal(oMogoRa®edtaihi de) groups
may conveniently be attached to sites that are known to be ﬂ%\ycosyl ation
sites iGompwiteimsnd Shteedal |hpreinincoresdedby giswaehiriisgatrety. el Padhed to
serine r). or..threonine hr )s.: i,du i Lnked, gl | des
are at té?ﬁ%%fmflodl% (fosg?’élér%oﬁégg}ﬂ %lljiﬁngglg %ﬁegmm%éﬁacwggpar e t%édrogl%%% 1(? ﬂg&%
sequenasg tAsN-tmHehd dihfroteRer e X can be any amino acid except proline. Xis
preferably one of the 19 naturally occuning am no acids other %}g?n proline.
The structures ofThus| ihpwgntercouemnpieisd cOMPHBRECORRITFEE S VA SPI® s ugar

resi dues,found.d - Y.RE: ' f ; ; .bhat is
corrrmnlp;'? 1%@%33‘[%@' g’%ﬁtﬁbli&’s&ﬁ}%@} gtagﬁéﬁfé%}eg%%? %ﬁﬂ?}%g %‘?ﬁr‘{gggnt’ 0 gs sialic
aci d) . oiwdlitermad dodl prapseraldepydd eopdymenalf ettedemctigtyol/pvpylend\glytelked and
O0-1inked oligosaccharjdes and, by virtue of its negatjve charge, conf er
AR A A R AT e

i ncor pqgﬁgﬁsgﬁ}%g@ﬁ; ioTkBHe, Bl;Llf‘,ﬁ%-&%%ﬁﬁé‘,%lﬁfl,3363!11%;(&11{&\,/%&1@@61@&% are

prefera ted byeg ce during reconbi nant production of the
pol ypephhydideompolynes, (ody-§-amina apdmieatheahorgepd smeis oh rAgoCHOPOIKINKYS ).COS)

Ho , h sites.. furth b | I d t hetic
e SHSh o ee R, LR, B syl 50 AN P ol
prot ei Qﬁllé?fpoiﬁﬁylﬁﬁ@§ﬁﬂés,ﬁjﬁ.w RiplyRide BRI BOHRNGEEE alpolyprrdNbiybeetiylatad wel | .

The DNA sequénce of any portion of the conmpound nmay be changed to codons
nore compali BQGWietsh glyrerel haybethpioralyeeiethylatest patyolpgiolyoxyppiatef sobHal host
cell in_one as t, .optim 0 S... ] i P y be
subst i toﬁfgg' Of{%agflla?%dﬁg nggr’égﬁjrn ?Cca%?d(}nmgll eélséglg)\ﬁﬂ}fdggtle%gﬁ’lﬂ%rég’ 3 ﬁggg)'? ra?Xet%ri ction
sites, JhingRof@Mhaker. i1n fteesssithgfoomhs bh @EONAai have heenssb@ et ded vatesttharel | .

The vehicle, lIinker and peptide DNA se en%gs may be _ng%i fiFd t? i ncl ude
any of nofeingouglar frsl WEBRHE hew asRE Ry, (C1-CI0) alkoxy- or stylox kP YRy Iege ysef ul
deri vatj - abon R ' t.86h kel gXi NS,
tracer §l %%?’ ' a]gﬁog?%g't gggfgﬂ}(}%ég ﬁk)(%ggf %Q@??ﬁﬁfi&gg%%%?al |y %se eful for

nol eculremutenpingsduego peptabidey segaences that bind to tunor cells or

pat hogens. Such I es may he ed as therapeutic agents. or as.,.an aid to
surgery (e.g., r;ﬁie}mWSQﬁ{Y@g& $W§§P9V%?G%F%Cu W&%%&P%dg%%?? E%ent s
(e. 9., & 3etinehdArunRdl2eRe 161 8rwdRbiRof PEG contem?iated féhsist emapakhiién agent s,

t hese conjugated derivatives possess a nunber of advantages. They
facilitate use of toxins and radioi sotopes that would be toxic if

adm ni stered without the specific bi nd;%:g provi ded by the peptide sequence.
They al so can reduce the side-effects That attend the use of radiation and

chenot herapy by facilitating | ower effective doses of the conjugation
partner. Useful conjugation partners include: radioisotopes, such as

~ /N 72 a2 N PANP= A a2 * P "



biotin, streptavidin (useful as either partner nolecules in capture systens
or as tracers, especially for diagnostic use); and cytotoxic agents (e.g.,
doxor ubigDnpen15314 One useful adaptation of th&EVEYRPIGA%ed
derivatives is use in a capture system In such a system the nol ecul e of

the present rioRy Sk 0D B ATD KRS framb@oighkDapd st fdkee Uten afhit S
capture nol ecule would be able to specificaII% bind to a se ate _effector
o}

mol eculk®agorpeitsioigda. f loraneshanpirect, Hethdit Moty hah BrEslapucieligiom phgt 0

vehi cl e-caonj t I | e an Ingcls L MBSt ered
to the?ﬁ%ﬁ‘tﬁoé‘ﬁ‘?‘i %%ﬂdssgﬁcﬁ%; gg‘ﬂl@tb %ﬁ%ﬁg}%&gg i Eé%te g?& fggﬁ?]‘é&%jgﬁs?&a& h%?/i’e ‘a short
hal f - | idh geRX6RPikWAEHN hotuith 4 Ratthe arelyi el te PBil) mgated . o.aptalded ydolasdgd. e,

thus minimzing any toxic sjde-effects. The veri cl e- c.om’3 ugat e]% ﬂg{%ecul e
woul d Hkipk osestel SPRRIEPY TRHHGE BETHP-91 e ta5eft CPTREBEAT-§n “ARTRON: t oxi c.
The spealiid G, BLadlag )‘?%&ifégi}é s ROLRLEPhEEH! £5hi6@R dTPoRMMer/pBiti® known
specific Bi-ndi ng 'f)alli:” (e. g7, [)I otin, streptavidin) or can result from
pept i deogppae aidlamldrihbdprauchl, asl hhedendgasqried freeipiinthe ability to select

Such conjugated deriyvatives, be repare%.b met hods 0 i:n.the art. In
the cadke FPPpitigR HOBWGQ@FB?%% cd8 l?cé‘.}_ .1?¥?§slghxé%%bgggg§’gr? %‘31 ec?lk?n) , such
mol ecul 3,620 K8 :RXPERE S99 @Sk O8F I Rh&l MsicfiEantaciin Bt. addry, @nBhiAtwo)
constructs. Radioi sotope conjugated derivatives nmay be prepared, for

exanpl ean hs potpsediviéda predeteheinBERAParianty dplyEsreten conjugtei vat i ves

conprising cytotoxic .agents ar m I t 0X] . red, for

exanpl e, as desc B%eé&fgsg'ra&lgﬁ Oié%%ﬁgﬁfh %8(?3%’@??@?%? {?ﬁ?g?gﬁ%‘gﬁfbb).

Mol eCUlC@ﬁlbﬁ{{ﬂ% QySgh ForBARE AEGhjGYAE BagBRY shietiqr, epapttt, anflarWBR aPBGE, as
described by the patents,_@zatent applications, and. publ i_ﬁzt;giao ) fjr om NeoRX.
Vbl eculresengichpedtiot sIREES EsHORIIEY Fay SyautprbpErdlye P %B?fe, 6y the
pat ents, tent . appl ' - | [ . NRO ik

Cen ol arelfr £t bEBRL g Aewid U RO R e on may
al so bepgamaleat hithodn eraeied entlionaagsepias eptcifid ditea Toaprebesomslecul e,
such as a _linear polyner (e, g., polyethylen col., polylysipe, dextral),
etc.), parifiedarchiodly ChaiaRCHrd HEer tp §%%§m$ %ﬁtﬁéﬁ%ﬁ%ﬁ%é{m%}f si%&%g‘éﬁfﬁﬁ}’ﬁ% °872;
U.S. Pyl 4 | 1se@ndl R 86 eRil ¢ hrhR&EE b ke v@F@Whadesuch as
a ster g%lgl)rﬁﬁéo?]g%% g?‘gﬂgﬁ%ﬁgggﬁ%ﬁgﬁﬁgggcchar i ed.e_l. 90& her pqgs? ,bl_elp?gr ries

i ncl udenaiptié GILGroTiet PESylagddeptidpanan ibe ghaly moificd nprapegiishbPierinded from

an anti body. Still other ible carriers.include, one..

R S A Y D

pol ypropyl ene gl %Wsa@&aﬁ§§ﬁélg%§% dde SotRattsy o ISP whididfa BBEused f496. 689,
4,301, 144, 4,670.417, 4,791.192 and 4,179,337. Still other useful LPol yners
known iprottinenatificitivs] dtstronunephexsrpalideartynessogpyiegiof mdiwgdygl gpounits

|1 ul ther. carb t d p - (Nl

cort o Rhahes e SR BB Ro B en R ey

?ol ypr %%1&%% Mé}ﬁ@ér?geb%'dn%ﬂ&-@ﬂ vARbRAh YRéculpoly@xyRthybaitaciD pol yol s
e.g., gly a

cerol )~ and ‘pol yvi ny cohol, as wel|l as m xtures of these
pol ynemBoutl70 Kimiedginobalsiitalde netes selublegiobngy di @k & fhe RF§Spipgvention as a

| pect ,. difi LCAT tein of. ' ' i t | t
one veNRoRE iRt ed: tomtRa ) shaRRSDR St Bk NI St AShHEER L | S50 &

si de chgjinoof s ®bHeBSNBNTIOuR G dexesi @upSatetine trepenirostidmnbstican Fc
domain is a vehicle. Thus, an Fc domain nay be fused t% ghe N % 832 rmni
of t he ipapnpglebulis has bt Isperel: Keg Al am@inEHOPSALT AT FEOREHPR NOs!

exenpl i fjed herei I e - Bexdtan SOGRI Lk MRS i an Fc
at a té%h‘l ﬁ’ﬁéu%%fn%og%k%rté%ggg{t%?ﬁgls’(}?ﬁ%ﬁe% gi?“r:ﬁfn%s a(r;r a side chai r11

| n var i;easderbedinnenpsserithevdacosonponent is either a native Fc or an Ft
variant. By way of exanple and without |limtation,,the Fc nent is an
Fc region of t heTﬂ?ﬁﬁﬁﬁpin?ﬁﬁfﬁié?gF}B’dﬂf’]ieﬁ“ii&@ylbeﬁ}é%{\?gé%ﬁaqnﬁi361?1%31' i°0l ogi cal |y
active fr. ‘ L Vad | | BSn, (ReI®Rher iS SiurfhtduEoNly abedateé. Bl . .
Nucl ei (t:ﬁc{&%igggpksees&et %gﬁ% @28%6%{68211) H&ﬁ{ I s'aldng_lgarlst ood, gowe%%r, that an
Fc regigemerfilon desedipoltrhe if lesied brvedray skeh aparidorationsras mhgier G POBERT 1gM

IgE or 1gD from any species.. Native.Fc donmins, ar. nomeri c
pol ypepPiyaye Wﬁlége }r/}%}ﬁg@ap?%fé‘ Y4 aﬁ@dtl:%ﬁ %gp(%én%dr&ﬁlgﬁe?? er‘eslrl#%nﬁ g)nﬁgr’rg by
coval ety didnct to pidkedi id, d8d BARASInsARE A s NIV Ei0UahDBIts ABSOEHAEL nricculire
nunber of I nternolecul ar disulfide bonds between nononeric WO

2009/ 015314PCT/ US2008/ 071119 subunits of ‘native Pc nol ecul es ranges from1
to 4 depending on class (e.g., 19G IgA |9gE) or subclass (e.g.. |9gd,
lg&, 1gG&3, I1gAl, 1gGA2). One exanple of a native Pc is a disulfide-bonded
dimer resulting from papain digestion of an 1gG (see Ellison et al. (1982),
Nucl eic Acids Res. 10: 4071-9). In various aspects, Pc



Vari ants, analogs or derivatives of the Pc portion nmay be constructed by,
for exanple, making various substitutions of residues or sequences. |In one
aspect, wo Weymasisant is incorporated which conprises &CHBISetale 16t
sequence that is humani zed froma non-hunman native Pc. Alternately, an Pc
vari antw@igmfgﬁa?\fsasmlbgﬁweﬁ aBhuraateeebbhato) 1avK Se@ren Afoultn®anatli ve Fc
sites or residues that affect or are involved in (1) disulfide bond

f or mat i zbopt §@YDi.neongEatabbit 12 KDmintdnbausd) ido aerl brsweercationt IBYDaRGA )

het erogenei ty upon expressjion in a,selecte t A tion,
(5) intet %ﬁ%a{gwnp P BWFQ%EH{O}GCF@ Wﬁ%g%}jf)ﬂ%agﬁ 2302%%%5 l?e((ﬁzéeﬁl?'; cl)}?S ﬁ%‘?%%? than a
sal vage, j1e®6 B kDL Te/ terraNhbhetysdeppaieanhd eglobghoar, inditatokidnty (ADCC),
each of which is described in detail in U S Patent Application No.
200400877 T8atiarkef divegtroe b RFLYMP 6Ms Sojeplss poll atud Byer W etcdap 8 ¢ s
entirety. .. Vari . I - i et es. el ude
any 1 ntited BRI ariagt Grad i, U BT RO R R LAY B S et
an Pc a{Tbie tachdly Bedperse ration rhéri sors nampe beed, dependthgat tbé tdséred or  bot h
termni of the protein, or may be pgsitio_ned W t hin ipt er_ghal geﬁgi.?ns of the
Pc ani rberapsuiicswefileneduding furppRloy e idaRUST ohM YRR SR HI° s ol 8L at

ei t her cﬁ%{bi%}gl?:af LM ehe%%.ig%ﬁdéf%%; £1011e 5%8 0PIk of MiticRRicRY QhEbMET Bfdhn
proteins incFuding anino acid tags or | abels. For exanple, the Pc nol ecul e
may optdftsaal dfy woant@ivblapolakeeomi Helaphktc pregpeci al | y when the nolecule is

expressed reconbinant]y in bacterial .cell such as E._coll, .

In Pc deletion vaT}iea}tﬁ’tg)sé , qhf)’l’i]g b(?ra Er”ﬁ%l'eg 1 e A S %qsgiﬁleaglgflﬁwaeﬁ (pgffects o
pol ypepy &he&jdafor 5{%&%@ doRPRlRld aRSepan: Hepretlie el echeadl, @BMi@I dbblitizdtienn ni
of the Pc pollypeptld , or with renoval of one or nore residues within the
Pc ami neanbs peréequed moder (Delseitibnconditicnitsed to lsaetarpspein Wisk fuerdivatef fragnent s

of an Pc_pol ypeptide sequence, . .. : - feb WA At s, one
or norepoéﬁ?"ﬁdg%ﬁﬁe'r @‘gﬁg‘ﬂg’sg pung B %aglbfﬁle%?ltdlgnlié{g%{agﬁrgélgglegﬁyrep aced
wi th alderiatdy grd@si Biufsle wilhoaNBmasReclfohd) enaeibidd, tuifliydng, @icd, triflate, :
conservative in nature and conservative substitutions of this E(ﬁg(e are wel |
known itresphate, azitlirina) erangand Styridyhdf ptarsed 1oghe BRmsds e dedisB¥s kY s t hat
are al s _non-conservap ; el XaLPhge (hEYSIEL He residues can
be del e@%BOé@ef* %%‘ %%%giov\{’“\n?%]ﬁavgtah%nrg}%ﬁa%%ve;g{liegg to pr even?érf ormati on of some
or all ghipubddaden eramsbiiaki ng of the Fc sequences. Each cysteine residue
can be renoved and/or substituted with other am no acids, such as Ma or
Ser. As another ek Igatl tions may al so be nade to introduce am no
aci d substitution ; hhatifchilea Potdie GRPRAtA, Belidae, &ishell harcabl at e
t he conpl enent (C%lt%r?a%\fe)n@ng sli(i:e; Béﬁrg:d/ é_r %t%o%?g)l aglépate t he anti body
dependewte. celdptid@dimdted-omytoondiapilly of WDACY te k selvagSuedepyirt E8r aREhEGRRA i n
the art, and any kpown substitutions.are w Lhi h : sed
ot of n. CEBT e pF BB NBIUEE AP GBI sty TP SEPR, Peafs§uas
(1992) wid sre‘?&?crd%alﬁaép%pﬁa&tf@@oih&lné 8Ghe FcRa salvage receptdsl I@vh Svagene or

es

nore tyrosine resi can be repl aced by phenyl al ani ne residues. In

addi t i angepotHendingrpanourlvianalacingluded withinghs megeneof or§ickn dngare within
substitutions are al so.cont |.at.ed r i 1. [ 6 pr esent
vent i Gneep B DRt SpRERUThEEH AR LG U Mt GRRESARRLL L

subst i t g4l QRS seqhittided @5caPRiGed BY petabdspnsd dmycabel innnbhvgefioityred.. iz faeogak ami no
aci ds, such as peptidomnetics or D-am nQ acids. ., . As not ed
above, 3otimmuogvRicPequsRgesFas Jisavarrddn arebodyhiEBNgA s dommi ns for use

Wi thin the scope of this invention. A native Fc may be extensively nodified
to forman Pc valiant provided binding to the sal vage receptor is

mai nt ai me droSe ion o mcelkEplE A WOr&ZindA63ioda md mMARING6/ 32478. I n such Pc
variants, one nmay renove one or nore sites of a native Fc that provide
structural ffé-aﬁai&é%géﬁl@?éncti onal activity not required by the fusion

mol ecul es of thi STI};%%’rSf&Eﬂs%scr@%@ WeRYn FEIBPY Bial BE SRS irf @mshitmed bste¥RI €,
substituting or de Ing residues, inserting residues into the site, or

t r uncatusig ipesrhbions RNAteimiqgst Re dsise.e: reqimabing &N & dndecudagesing fof B¢

residues may. also b Iltered.am no acid S a i ! i MG
D arm n<aBIES Prraa, MARPes R bEmeagr) RbE P E: RERG U AT L LSt For
sever al g, Wi ledl: <6086 b pitideveodix Bplcy fRen DATA asitssiinbleude
nol ecul es and sequences I n which: 1. Sites involved in

di sul fide bond formation are renoved. Such renoval may avoid reaction with
ot her cysteine-containing proteins pregent in the host cell used to produce
the nol ecul es of the invention. For this purpose, the cysteine-containing
segnent at the N-term nus may be truncated or cysteine residues may be

del eted or substituted with other amno acids (e.g., alanyl, seryl). Even



4. One or nore glycosylation sites are renoved. Residues that are typi cally
gl ycosyl ated (e.g., asparagine) may confer cytolytic response.

r esi dueswmay}()ﬁeﬁévetl eted or substituted with unglycosyl QFE/@SF@? Hdé"s (e.g.,
al ani ne) . 5. Sites involved in interaction with conpl enent,
such as;LHRtibh enRhiRdl AGeiatiesly, ahfeDNe\nmmEdule Eonldd:eesrypﬂhe;zz@ine:mmedmaet e or
substitute the EKK sequence of human r{{\ement recruit may not
be advasirgpsisuiechiisues, Hec%lﬂé%ﬂhcégh%$mtdﬁie§“‘?th% 5ot CORPIEsionRY . ee avoi ded
W th Sué:hl an eli% Vi rbe%gé 6. Sites are renoved that affect

bi ndi ng O ece tors ‘'other than a sal vage receptor. A native Fc may have
sites for i nteracrh@mthioh ateerihairdes whietter bipobld dfekpsstimathe gegtideotn arequi r ed

for the fusion nolecules of the pre vention and so.may be renoved.
7. The ﬂ{m}’%ﬁﬁt Rost.s TheaYRS{E OMRTRSE 15 ﬁ&é ‘3&8 @ﬁé‘%ﬁ PSR PSP %{pt dEEe f or
exarrpl e Fy 11Alm%%?}ﬁ%4 Xé)l&g’l%n %m(lllf)?%&iue%ébh N&Bdhite@eADEERBI tes 1N

. se si'tes not required for the fusion nDIecuIes of
t he pr es;@nﬁtmerlmemgl arheahefosoorméiyr the DGOV LIeSs\IWreTied Hieo Higtviewer pee vall

derived froma non- human anti body e natijve Fe

Typi cal K8RWk Hgraior santel ﬁ&%‘ie\’}‘é%#%d“%r%’éo%“ >4 g{r&%’(’uetl?le se{@%&% resi dues
in the HG&o%F&Bdﬁg%h&e staf sWinhlR, SI@SLSHES Ciqiﬂﬁgmﬂ!; epoheidemilitionfsignath, aml human
nati ve Fc. Techniqlies for anti body humani zatron are well known in the art.

| t shoubmemgms@tmdoiwrhthr:@ermeﬁlecrfgl&mqrxpuebemra%%w}y di meri ze when the
appropriate cyst ne L8 i dues_ar ns are
present that prev ﬁ%?%ca 1?’3§m§hroug% %?@Eﬁ?%ﬁ olhgwfdg?r%%ﬁ}g};\rﬁhﬁéven if
the cysigirt\@iakedsdUess Erhﬁifo;mmﬂﬁ knday bk @eﬁbﬂmeﬂthsﬁn gleethoddsell Rndweinftbe dlttmar
are rermve or replaced by other residues, ﬁ nononer | cﬂchal ns Wi
generally forma nmﬁakarg-edu@weﬁ%&\eé@b&? &kt WF HEPYEOE SIS g OF &7 mFe
herein | d JBeMRALIRM, 2 ifigbeRaf | Ve
di mer ( @uﬁ?%}é nﬁg%ﬁe?ﬁ‘ éq&g\g?l&g%jﬁﬁrﬁﬁgrﬁgh(?glis fide and/ or

non- covakemnd Ileyogmmw)me andThedifdwed, fvonomels. c(qmpatzbﬂxggmtbéhq ahesgn WO
2009/ 015314PCT/ US2008/.071119 so be

der i vat PERpsion vactor, kRdfine thoBFRitesiicadrs ]Bitﬁ‘é?ﬁ@ﬁ ?Cﬁ% F%{ del etion, or
subst i t"{ﬂﬁﬂs@&m%&o@%&%fgg o@efy%'t@l?e%tldésneﬂﬁ@ssﬁﬁxﬂﬂx@ﬁaﬂeﬁ'ﬂ@@csﬂ@ﬂlaﬁxfe%aiﬂcbnS are
covalent 1 n nature I ncl’'ude f'or exanple, chem cal bonding with

pol ymer systs. ipbalsyceatf nease ecg:anm@st bantiuginwity i endeesiasdineghatmeial/agsts may

non-coval ent nodific ns_ are. | e

i nvent i BheHayy ecﬁr"% %fr g‘ae’f%e&is}%lr iﬁ?%r %Pragg’lhg% |§€n ueﬁceel V\’/ﬁﬁi;n‘{ﬁei ggn&ﬂ

desi gne%ih&iﬂ@%@ﬁ\ﬁ?mﬁéﬂﬂﬁtﬁdﬂﬁ 8@RRMakbderih @Juch e Fpedly geptytde(sbch gesi r ed

cells I ssues, oOr organs is also possible t e t he

sal vageSaceb@ptmmePddnﬂgt}@bﬁ@gh igpcty. rféarithemm B ] cEri seh Ran, é‘F’B part of
a conpou of tg‘? ;}’ﬁ{}fo'w%’l ﬁ?e”é‘d‘ as described in WO 96/ 32478. entitled
"Alter e‘fiﬁlJ o7 ypePti WOrh THcreased Hal f-Life.” Additional menbers of the
cl ass of nol ecul @Seﬂ&fﬁh@ﬁﬂifeﬁn@lﬁoaﬁs beinetdamt purtfreds didsheedls aray teesnicded i n
WO 97/ 34631, entitled "I nmunogl qbul i n- \lﬁé%fﬁﬁgonm ns with Increased

Hal f - Li Wé%‘}l corprentiggiber @é‘l‘t&%fl’”ec%lé}t&?ﬁﬁo red compounds are CXPreSSfhy o g
above, gol, é@z{xenﬁ%%h%h?cﬁ i sem@liv%ﬁ kﬁ@v% &L ake inayR' e PepiRARS: Filiticatioachi ng
chem ca i es use as vehicles are currently avallable see. e.g.,

| nt er naqil@Reby Retbicatil dnowoin MWO286/ 11953. entitled "N-Terminal ly

Chem cally Modified Pr ositions . and ods er el n rporated
by reference in ithe @AY 1P%E§ PETBETYAIE §< c@f‘%‘hlﬁyﬁm&qnoses am%{r?lg ot her
t hi ngs, eéaﬂ{-:pl le%%ﬂa‘é@sﬁﬁﬁe@%h@&'ﬂiqu@i m%b@ﬁseﬁm%lﬂhﬂe@@hyﬁi&éﬁmé Qfelifmown in

N-t er m nus prof ei ns t he invention cont e | at es

conpountts aﬂommirmdudfgthasa/\@%embeslon &’Eﬂl’éﬁ@dl(%ﬁ Chagp)Polypgpiidas) &P 3é50hi cal |y
acceptaple, WBP in dewlth n | et byl cQl

pr opi onat N FHES AEEEF YRS ege %If”ﬁ %ﬁr {/CAEFIQ};)?%%y gngfy 2?3%0 V.
nonomet Noxyy plkehhmbiens @hmal Stewat b@mymﬁ@w%ej lSuhd)&‘:’basepP@pM&CS?ﬂm}heszs

pol yvi nyl aIcohoI pol yvin rrolidone,

pol y- 1, @,% Petr Noxaf 17@%H@Weﬁe¢ﬁé%@ﬂc1@6ﬁ9@?¥dé“¥@ﬁ 99@?%3ﬁ83§gfg‘§ﬁﬂno
acids ( [ r Igmgg l;

pyrroli%oﬁg?é%ﬁg% %%?X¥§5§F822 Egg?%%?%g@1ene |3§%§I%éﬁ%¥%ﬁ§h§95 (PPG and
ot her pol yakyl ene OXIdeS polypropylene oxi de/ et hyl ene oxi de copol yners,

pol yoxyet hyl at ed polyols (POG (e.g., glycerol) and other pol yoxyethyl ated
pol yol s, pol yoxyethyl ated sorbitol, or polyoxyethylated gl ucose, colonic
acids or other carbohydrate polyners, #icoll or dextran and m xtures
thereof. In fact, any of the forns of PEG that have been used to derivatize
ot her proteins, such as and without limtation nono-(Cl-Cl0) al koxy- or

aryl oxy- pol yet hyl ene gl ycol, are provided. Polyethyl ene glycol



ranges from about 2 kDa to about 100 kDa, from about 5 kDa to about 50 kDa,
fromabout 5 |cDa to about 10 kDa. |In another aspect, the PEG noiety has a
mol ecul arweedoghitsite om about 6 kDa to about 25 kDa. PEGFR§ridUp80sgehdral ly are
attached to peptides or proteins via acylation or reductive al kyl ation

t hr ough (@ RAE bE MEKIBE APyl HBRIRFESNEDI &1 the GfdsPeast-affedlvdemytia] ofamiling

thiol, or ester group) to a reactive group on the target peptide or protein
(e.g., amablpdetidgele, ami no, or ester group). Using nethods described herein,
a m xture of (?5047 m%(/pepti de conjugate nol ecul es can be prepared, and the
advant age pr "ﬁ%&“—herei nis the ability to select the proportion of

pol yner/ pepti de cobj dgahinkm prdieinesereksiod, hiee imivattiomeprofidersy véckordesodiegly a

m xture of peptides with various nunbers of polyner noiegties attached
(i.e., Xepddic Biprateip Whadyrapde sEBISEE A #f ?Wrﬁprb?(%a%&tegﬁ‘f}hﬁﬁe%?loporti on of
pol ymer/ pr.ot.ei. j . . oF r at : :
T b L
conj ugatsdifinakagepentisal lihkainp apppephtedepamioacinBpl ¢fES)cerpMatlyods@lch

bearing a special fupctionality.that is | ly. reactive toward the other.
The pepeflge@scparatae Badpg v 5t gr Qét‘?:rﬁg%”éﬁ&eﬁ%}%ﬂglls %?Iit%ﬁﬁ atg?awC ors

synt hesi,s. o ihen REPLIBES, aﬁﬁjrésgfoﬁ%hirm%%hcw tnBluds pARRSIOR dc@l Rofunct i onal
group at a specific site. The precursors are purified and fully

char act enhaeetsprieortors,oihoeaualibigling sikest gt PEG! potam y2naly, gat iiswlsf t he

peptide wjth PEG usually take l.ace in Q h i asily
noni t or @\é\qyﬁﬁ}e“ryg\?@fl é‘éni}ﬁé‘géﬁ’éﬂé‘t‘“’&%‘& ?‘%@%&WZ@E@%&? gga%ggP L?@“e@ can be
easily pupiifdsd 1 WP atiil Ve theRHGy AN peltat@tieviries chybanabnstdf cidse HPLC,
am no acid analysis and | aser desorption nmass spectromstr)f{B _ _ i

Pol ysac chuatrdl dequontey et ke vitlizedrispprding Ohdonixapmie. i GWisrdyf e q5d dywhigh
protein nodifi.catj t. ‘ harl l; SornRARLLsgd of
i vi adi retben 8T e B GlolerRl VARG R Ry PR FRICSE] e
dext r an appopfidte host@aviap hatlods ivellinmoynomliecul ar wei ght ranges, and is readily
avai l abl e in nol ecul ar weights fromabout 1 kD to about 70 kD. Dextran is a
sui tabl e wat &r Hestemise pol ymer for use in the present invention as a
vehicle by itself | [ 1009y WMab R ARUMEERNEMREL 81185 Bsed (FEApresiee,
for exanple. WO 9@%%@&2&%@%&%55‘09. The usne0 of dext rc’agn gonj ugpat ed to
t her apeutr@iifed OTAGmostine Sklviimogfl 0wt ismspdmalsntogen armapdier etifackwse, f or

exanpl e, European Patent Publication No. O 5 456. tran_of about. 1 IcD
to aboutnelsing f¥ cspepEAPed I%H’éﬁnalé%(}naﬁomgatﬁégﬁ Wégl tg‘%% FLPPF R ACES bance
Wi th t he, BLESEMhe dMYERI Afdified LCAT protein entb@edEPa Mh@byndaipdfiechbli@cul e my
be br ang%)gdslg(rﬁ uenb’@anched. 1I%gr ther%peuti c use of the end-pptoduct _

pr epar atitonf tradséorpotigmenseiof resioaenyed dha dxpashaf medidpd A6l el PRI ERBICAIION g
desired polyner. is selected based on.suc ider.at.l ‘ e

por yrer B egses 6T St Shs SRR Ry d5RRE. CEn Rl P IR ARy PO oF
dosage, geisé el Mg vhisiBek WS tietvateetahinp kit @0t ybhest caidnot tregqually
considerations. |n various aspects, the average nol ecul ar wei g& gf each
WP i s bftsedoraboerprossiena! apartisplonmotgr e T BEtHB e P RPUIIRE BPYDAS aM about
50 kDa, tween ahout 12 J(IQ% b N AR Uik Da and
about 353&%}? OV%(E%&Y}]%%%%%@%;?%@%@?B%gm%rr%fec g%]gl\;\,eﬁé’% of each pollayrrer IS
bet ween oab@ut el akybec anrtoialets, 25it kida.be Hoe-gl wrosylaaboUihe naslifisldd”A€r ei n and

t hroughout, indicates that .in rep,ax,a{i ons of a water, sol ub egﬁol yner, sone
nol ecul €5Pg#sian REeUshMAH Ao 1 andagial pptbiprincanting eld rrgid e (@ m\%‘?@ht.
Cener al |y, AbLYNSE, DR Ol BfaniRE H¥acRiial NS FOI ewhhanebRSenéie hi gher
t he pol §ér$%(iru}:gr8§?g?n%ﬁfa‘%t’?§esg%lﬁg$ siazn:‘a@ mayacbemused,_ dependi ng osgﬁnt he

desi r ed ghikienmpeustiut hpst oélid ieclidebagtiring véaot arslathglfengit inecctiu phnisomaggnalian

sustained rel ease; the effects, i n 1 .bi ol ogi,cal LAY _ease in
handl | ngtfias dagrekeets 1 igropr aﬁﬁ%h?@l@t}vogﬁﬁ b A s BIREE,
wat er Sgh&% |6 ROLYAE Fer@Bn@tdiDEdRREIH v 1IIMO LRI iR the art to permit expreddien MERe shoul d
be attached to the protein with consideration given to effects on

f unct i odediredcompeingenid thdonalified bEAtlrappepen a@%@@‘t ippetigschusinghiegfangical |

chem cal dirivitnﬁat%on may be perfornmed under any suitable condition used
to reactSSXBYERBI it h an activated pol ymer nol ecul e. Activating groups
whi ch can be used to Iink the water soluble polyner to one or nore proteins
include without limtation sulfone, maleimde, sulfhydryl, thiol, triflate,
tresylate, azidirine, oxirane and 5-pyridyl. If attached to the peptide by
reductive al kylation, the polynmer selegfed should have a single reactive

al dehyde so that the degree of polynerization is controlled. 3. Alternative
vehi cl es Al ternative vehicles include a protein, polypeptide,

peptide, or small nolecule (e.g., a peptidom netic conpound) capable of



The invention also includes a vector capable of expressing the peptides in
an appropriate host. The vector conprises the DNA nol ecul e that codes for
t he pept Weexoopestti vely |inked to appropriate expressiFéi/EBAtHGE1Y
sequences. Methods of effecting this operative linking, either before or
after the DNA rol pgpin@inigSoni (RS BSk €€l ifilidih expreatasdifiad BOAE prokefrown.
Expressi on control sequences include pronpters, activataqrs, enhancers,
oper at orasbolnidhiss erigpsastlivaidabererpegay semienicrtly hapdacheq Bhsies i fie knogyg t©

si gnal s, pol yadenylati.on si.ar Of; 0L RarldaY AlevBACdl B st
cont r ol 0% yf%lbggﬁl 18§rfis,%%si1%%103%19??%%15?%9?8%@@(1 GH B0 Rar Tﬁe ¢ esﬁl ti né_ vect or
havi ng tsee dWesmhe cIirerdsidasewhild N-liked otigosacansifier are anacdiep topypheigamehost .
This transformation may be performed using nethods well kno in the art.
Any of @ snaregilustivBet they aser %‘F%Sﬁ&ﬂﬁl%ﬁpggﬁhﬁ(ﬁﬁh\é@km% ﬂa@@ﬁrﬁw B8 ¥sed in
the pragti hS K ventl My odd6r Gl 8 ahdufilyUccrP@lahlife haks ARZbuhih
depend:%%d'%gcgﬁtf%r%gfﬁ%b%?s @? e?%grs recogni ;ed yg{f_t he%art. These i ncl ude,
for exaprplige. Tionpativods dftNlinkddundh-liohebdigoexqphaidisand ectugar regigiésci ty of

t he pepti des encoded by..t he nol ecul e, rate of transfor LON,yease of
r ecoverUB “’t%ﬁﬁ@&%rﬂéﬁ,@eé‘)‘cgsg%%’&? é‘ﬁ%i‘#é‘??&r‘%"é’%@%%? ?%qng-ors@#oé}?i? Mnd costs.
A bal ange. ol tHEse Jcﬁpﬁ[r%ﬁ'edﬂbsats DI Bialik bbidtih esuand exstangingsitiiast not
all hosts “may be equally effective for the expression of a particul ar DNA
sequencienth W-titlied apH €sBnipdrmdigabacgariies prbdy Virses ol 1SHiCEM BT ARTH oL CPHET ude

bacteria.(such as E. .coil sp, ( ' -the Bk Ot her
fungi, IHEEETREYSE E(h}hg ,ghyr?gfﬁﬁr%tll‘“? 5%1%? ;gélnéjl N |ﬁf§]1 %@gng{%g%%ﬁ%%%ﬁagﬁl%ﬁre, Tor

ot her hgshécknpwWndk bf thikeindériiion and are preferablNebytosyldeel iy andf durined host i's
cultured and purified. Host cells nmay be cultured under,. conyenti

. _ on
f er ment imeorobingidpdicEns okBe PREPERIHE WEWORRY (ESnpBgHEE 8 & b?‘@sﬁég!.ﬂ%uch
fer ment at T RARCIERETACS Ty 1264 by EiiRldobr sbRes pRRkides
are purlgﬁkggj@b%(%dgﬁ u?%%ggg\@n%l%%ggglwvé Elyk%f}\}\/%gl nyt}}he arct .1 i ; 1 The
nodi f i eglobAbespmotvaiimtermy al so be made by synthetic methods. For exanpl e,
solid phase synthesis techni ques may. be sIed.. Suitabl e techni ques are wel |
known i n. t heDaV}'llC.Ol ) .!%‘-..g.‘.' % LA t 103 !VEI’ rifield (1973) , Chem
Pol ypepti des, pp,D%%ﬁaﬁ% ohiRd Seiaa Rk sV anskRanayodtosee de propdvabh bf nedpd
(1963), J. Am Che SoC. 85: 2149; Davis et al. (1985), Biochem Intl. 10:
394- 414nolBtevanttachetio Yoageet p86ER mduiulawbherse. Pepilithrr Sywenediogs inghg pat .

No, 3,941,763;. Finn et al 1976), The Protein 3rd ed oL ... and
i cksgrttondrixtirgogienth A EsTBIm e R PPt lef B il Tk ity

synt hes $ole8cAs GRBLAIDh RIS or bAGRBH qUGeOimipBKb GeinRdéatil duedipnep tha®SPsi nce
it is the nost cost-effective nethod of making smal| peptides. B. Vectors
For receldsiadant agditomivheaxpingsaithrs (hHanyRvepin-giscibicovReaeny ajd By

encodi n . modi fied LCAT protein. whi Na¥ ropriate
oot AT bet B LR R R B R BB B PP L Car
pr ot ei neypibdily MMinWkidapistavailabdhi cl e nodi fication, operatively linked to
appropriate expression control sequences., Meté[ﬁ)d]s of effect h}n}g opgrat,i ve
linking, either baigspazop VEPE &raddpé pnNROABIEe it /e] PEOIR LK IS H PR §C R e
vect o aRVifde ki kRO 8L, k61 Alidlat X B GRS BBmEUMLL cSGALRRRARliHE] ude
pronot ers, activators, enhancers, operators, ribosomal binding sites, start
si gnal smeBb@pthsivghalrsacticapresibgnahes Wbli yade aidebydesrersingnake, thedgdor ot her
signals involved with the (f_ont rol of transcription &r JLranslation. The

wor ker lgfoasgiyl,malgimerg o5 RYAgfing B8Pt @ HEENERATUR A S EConbi nat i ons  of
these control SeUHERCESEAR BichtiidrlrsZ6MinadRRRRNAGYAN: afOtoRuapplce, t he
choi ce of host cell 1n which the m)gi fied LCAT protein is to be expressed.
The r esTHus| org aspet of thisinverdivefion prressmooparingpperspine atreodioed Ludilmgenet hods

well known jn th rt. . Hast cel | e L f, er of
vl | agpETERe s REeD wdreied s ey AR Ehe B BOHIT
proteing, @g#[ BE L4 RMb1OhnBw RSt linSit-dOpananit vé Py aionuibeicab ot Hh o

i ncluding, for exanple and without limtation tibility w

| conmpa |l h th
chosen Esgdesshehos mey be utilissd. chn glicnatsenelen @%%ngp msgifsaEan i fﬂ%ﬂgt ein
encoded a.tranpsfo ) i LAt i f oY W of
Fecovery ar e gy e RE P DAL R Rl Be QD TRt o R
char act@hiegles 6, pro@gy @sbinndiohypeés. dfhegl. yE.asy Mirnorg, M.fC.gBehuedN. ki.d984hf et y
and costs. A balance of these factors nust be struck with the understanding
that not all host cells may be equally effective for the expression of a
particul ar nodified LCAT protein. Dependi ng upon the host cell enployed,
the nodi fied LCAT expression product nay be glycosylated with mamralian or
ot her eukaryotic carbohydrates, or it nmay be non-glycosylated. The nodified
LCAT expression product may al so include an initial nethionine amno acid




D. Vehicle nodification of a nodified LCAT protein Dependi ng
on the nethod of WBP attachnent chosen, the proportion of WSP nol ecul es

at t achedwioozop$ietssar get protein nolecule will vary, as HGWUYHEG71119
concentrations in the reaction mxture, In general, the optimumratio (in

terms ofQEf 'n@ L@m Qa/ot@& a@%@ toheORethbd Hbakibbdhar Pelssdmer dx b@n&qﬂmg e RECad
protein or poly term ned by the nolecul ar vvel he WSP

sel ect eEh otdum Badmttvm@n WW*ﬁeTreilé Chiprifist Nepkcatings I lymprag fﬁ‘BW é‘f}i:m fic
attach d.) ur i ti r
depend ?Iﬁgorhuﬁbgr’hg]f i (f&I ngﬂagx?{g)%ﬁsﬁs?%zéﬁgg ?/%l g.fans n%wghssoé %1&151\2/62%’%[)' e.

I n genegal Bido d]Slo&!dﬂﬁﬂog}QP&nﬁﬁszfesseN YCATYpriéseipp. z/uzazlécwmamnowives
reductive al k ation. Mchael addition,_ thiol

chenos elhéew 9 U%hf}d@%‘iﬁi b g &y “ﬁ@?h‘?ﬁ?sgl?‘?ﬁagﬂéﬁe%mf’ 3755% Qé AL Con t he
WBP (i di 1e Lﬂf’gﬁf gyoqgﬁ TR RO G Sbeholl Moy e@h‘ﬁﬁiy%ccﬁff%lult t@ﬁl@t‘o'ﬁ?&ﬁic@r
hydrazﬁﬁlg a reactive group on the target. a
proces sthE@rpemt@ﬁaﬂmdaganhapwg&“ttre@yi dérrideanivpedie tamsd)yqzm@em; Iha@@éli Thus

one aspect of this inyen process c i d|f|ed
LCAT ag@“ﬁ?etécﬁﬁ‘ﬁ?hr%‘?‘ﬁﬁfét& $ ﬁéﬁfﬁg WSH&EV‘@ %&R @Iﬁgfﬁ d8 %edsycgbtgle her ei n
or ot he&}% Iﬁzﬂ{ylen@ 1¥@>Y Qfw@NaEnandawi t hout linitation, a
reductive a kyI t| on c m-cal” no cation procedure nmethod may be
utilized. An alt et Raduv@venadkiaigbrf or WSP nodification is described in
Francis et al. St abi h t hways
of degradation ang‘%leraélje@éncggal?%t Eg%‘g}) %I}tr??s'?gg?ﬁ;gg{ ?gﬁﬁggﬁ\*{‘lﬁ?ﬁ@ T.
and ManpiAgd OMber&ucﬂv@BHkMathh c%mmiﬁﬁ&dﬁm&tﬁ)m@echdutm as'rpldvhdeairimrd‘neto as pect ,
t he nmethod described in Delgado et al., "Coupl] n% of PEG to Protei

Act i vat wéﬁn:tlwlbfhnqihés@lﬁ NOIsFBYR e 2 p OB Rt AN S ting i 5t PIIOFIF‘F??

Preparati on’ ! | $1. Phase
Syst ems(ti %Piocl,%gtlcal Cﬁa ?&e%g I:E]ﬁ Fg%yb‘%ﬁgﬁ%{%%‘;éggﬁ%ygég@,g”@gg%ﬁ% Press,

N.Y., NY., 1989 deuczlizé,aﬁgzﬁﬂomfm@lﬁatmn@itwés Whe tmspro@‘m pr pepyide chploits de

whlch results in no I|nk%g?(”group etween the WGP tl)z} and th?hnﬁdlfled
LCAT pr éiftsrantiatmpedivilyiod dHEETR &YRes Oh BEMARoTRVS SO YRy ﬁe NPt 10 use to

produce, t qlﬂ%rg lf’ﬁtizlb? R Q84GHSa RS ik Q?aﬂ&%le@b&éﬁsﬁnd&% ehbsiepARY riticasuce
t oxi c by- 0 ot her aspect attachnment .of is effected

t hr oug hccﬂﬁ{ﬁuﬁ;ﬁs bk e ot der mtdzythozegf Geprofingh thisdXyeretms witee hoxy

pol yet hyl ene glycol, as well knownh he art. 1. Reductive al kylation

In one &ShH PrEBFRNEMIGPUNCANSACNEYSS WeP to a nodified LCAT protein is

carried out by re@b%ghyfﬁ]cwm ?ihh@;ﬂ tﬁé"ﬁﬁhﬁﬁ}; apodishigabt eablprivaqdones as
provi ded herein to sélectivel ‘Wé’ he N-term nal a-am no group nd
ebtitcet the

t est i nqulhlmrrzasiquchrﬂbi}pbﬁo&iﬂmtorﬁ Sichigl base dpisdda thecific B’t‘)é?‘ib

such as the, b| ical, activit a

Reduct | FERATSTRST rsRoepy abieRR pegl Bt BBk Nimion. sodiom 1o

expl oi t go@hdifleeMdiah caﬁﬁ)ﬁbfoﬁy@ﬂd@ﬁirﬁiﬁttﬁﬁlﬁmﬁ[&bdrMB,aﬁmfhmemlbym&mmﬁo gr oups
(e.g., lysine versus the NNtermnal) available for derivitization in a
parti cupmdlmmréien Under the appropriate reaction conditions,
substantial ly seI [ Slelh Bhell&i Nnt 55111315{5
wi th a carbonyl uleag‘[1 qlﬁglh %{f#tga}er%ﬁ%g}f%ﬁ%ﬁ&gﬁ ooe nee Usi ng
reduct i yg réddayh @H i® ﬂbwdrhl&mrtﬁd KR Kb@ a&zg“gﬂtre&hl@’a lecbupea kﬂ% legscdsh Oéq@é@@sw

solution and preferably_be able t gg duce onl éé% 3%_1 |ff bas (g eed

t he i ni piogin pilbbedesise: eheptiyBieapkPraticdA e Rl &‘5‘81?1?%’ A Eeect ed
from a h I umehQnieiydrh dey Mrwm@ﬁ@hydrlcle
di nmet hyﬁ%nbl\énnaté %gége’ %%@?%{egpﬁigl%g?ne borlate aSnd peﬁ? i ne borate.

The r eagdddedy. pH af fects the ratlo of polymer to protein to be used. In

general, if the reaction H|s |.ower than the

group, a larger eXEe¥dinghy. B’t?llfl%lfmf%p Brs A \(/’\n&f gpgget agzé? &@Lh %ﬁ%#é%pH is
higher [hag &Jﬂf%niagé O8the IR it 8n @ by Rteh PROS-@inind @bin® dfeRkd]ysot rdydias abdr ge
(i.e., nore reactive groups are avail able, so fewer polyner nolecules are

needed) that of the o-amino gronge i NgeiyninglHesideel the Arotan.p By fSB‘fhw%"‘%Fci“HB one aspect
at a pl-1 to f het ween
the E- aﬂ?lhvdtlﬁg’gﬁpast 38%%? a%ﬁtﬁg%ﬁl&%ﬁ sglg‘ﬁ)da Qérﬁ{aep{a o Qgﬁh eleg g{%%ﬁgﬁgzﬁtoup of

the N-tenninal residue of the protein. By such selective derivitization,
attachnment of a water soluble polyner to a protein is controlled; the
conj ugati on
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with the polymer takes place predom nantly at the N-teiniinus of the
protein and no significant nodification of other reactive groups, such as
- the |ysi we mdeisstai n am no groups. occurs. PCTY 268887 8dBect |
therefore, nmethods are provided for coval ent attachnment of a WoP to a
target ppdigd &Q%@Ikd%r&&c@ipﬁed@tﬂiﬂiht}@rzﬁﬁm—t&nﬁubs%fahé pakdily altbmogeméost
preparation of P/ prot'ein conjugate nol ecules, in_the absence of further
ext ensi wedifigniidn efatthanewsive grauggsteless el Hgcotiferhadh@hine Zowddicciiéat i on
chem stries. More,specifi Vool f hyl 1o hods
Fhd¥or met %eﬁ Q%ioﬁgﬁi gg)ﬁléc%%{lllehtsatﬂdélﬁgent e

descri bed al |l ow f]é’r nﬁra uction o ter 'ated protein |acking
possi bl waNnbiagemkembiifkage Agr popsn whid. provide apobyattiajly éomoginpoel noiety is
directly coupled to the protein noiety vvi,thog%‘%gtegﬁliﬁ I [3/ t OXi C

by- pr odRepayatian oYSP{ArelsH GRIERCANUBPLfbdt Ficdd s dbRpbliiger extensive The
met hod_f, 0018k Al NdedhitiReha kA khdnRONROSREAtS MBRILCAT \MsRLBIdically, if
preparation I's, 1n ohe aspect, by purification of a predom nantly single
speci esp@fethydind dledoliCAEdhavihngs dascabdded edfonprodwotiat 9f forlgheraindlist ur e of
nodi fi ed LCAT specjes having.a nunber of WSP attachpents at .vari

| ocat i oREUVRHRECRBAATRBPLER W’@FE’i%l 8%&%888?’_“%3’/%9%8’ yé?%%fcé? a
SUbSta”ﬁqh&'ﬁlﬁédﬂ_@E‘@g RS 0 TR BB b AT wWSiRBEH Rficritll§ toxsd bsppanat.ed by ion
exchange chromat ography to obtain material having a charge characteristic
of a singl e BEpEoiiBsatiog\né WO meltiggchempidgi es havi ng t he sane appar ent
charge may be present) ng hen the.desi.r I i € Ysi ng

si ze excl usion ch?%‘?v@?@ﬁag ﬂét.amagnae?ubr%%? h%ig}ghgrgggérn g%%rwﬁgg%%ﬁ%ﬁ?gnpl at ed
by the jRYSRGEHPR, inidhelaueRs by Phriexanml & o pAEIARNEGOEnglnkpectes déanxiifisgs a
process for fractionating a mxture of PEG protein adducts c.orjgri.si ng

parti t i bAiAdhayving pEGegiedt WIS natiefy drosn PﬁﬂﬁmpE@@Bﬁ‘tﬁéiiW HYHEDBE B Hhasi ¢
system _Such t f I AN, miafd8d ¢ oF pHe&n \Ydddnsodkf i ed
LCAT pr%’%né eﬁg%ﬁa%f%tgm&&ﬁ%é%gi@&go%?%gﬁ%%attag?ments. P n $eduln .}Il'hus,
one aspged oPéxahiite, preabaaitiaiinenbiaious modiftdHa0AT speqirseptirst rpamtadBRmodi f i ed
LCAT conjugate conprised of (a) rea.cai}i n\g a nﬁdj fiﬁdﬂ LCAT. pr Ot“EiﬂF havi ng
mor et heisehaie CHRTAROGEBIAIOGNHD Rtk PAEBE AISHY Sh SR RETIWSIC6E J I Hder <
reducin LR, GRBAL hi 8RS the@bm@ aBhhreit dndfend beah) MRl MerdGti vat e
the a-a 'V%J(I)b%ﬂ1 u%&gltgb%ﬁgg %rr\?ﬂ%t teer% r?ggh of t%%epr oyl(:)oeeisﬁ rmi)et so that said
wat er sddsitbl epepizk ynepaseldestigsiecxatsmobgpmagogaply. L@ methgioup reparad (b)

obt ai ning the reactjon product., Qptionall a el arly for..a

t her apetitd ‘i?“*ff’l‘%i‘f@‘% !’Y Bﬁéﬂ‘r!eé]él@?i 18%5?801(3’& 8’[‘#‘%&?%@%@@%@%‘” & }(g T g%l%t ed

noi et 2008, 92 P08/ A dteld aduvesRivatpirpg whitkhingahposi t i ons
Corrprig?rr?aesgl\/\b%ifiegg% %E%élkj/bt_hods&of Admunit,gstraptﬁ'iﬁogw i Wil e
it may PBGpoasinbiddutts imalREGHeoneining apeons binkasic BestimBrt RoFstaNGhe, in the
net hods descri be t he..C ound .adnm. i # i I ) an
et ve iongraen gt rogGERRRER MBNI AT pRuFERE R Bl FE oM PEGS
phar macgukh&ahtty acceptabl e conposition containing conventional

phar maceutically acceptable carriers. Thus, in anoéhe aspect o&gﬁhe
i nvention, there TRusppeR/asged oA terpipsrat BUENE s SORER for BIFPEdHE Msitig a
compound of. thi-s, 4 nvent i L 0. ' ' i : | e doYmore
acceptd@Pgﬁ%gﬁﬁﬁgt?mﬁ%%ggggbﬁg%gﬁg?ﬂg%%ﬁpﬁ%g*&%g?f?g%gqggﬁghéi%ﬂ? i ncl ude

di | uent gan excimpirentrsup aith uwemdrsohibi: pdiember keicsuntes cadobed aletasion.

A pharnmaceutical conmposjtion of the anengion nqz pongé%se an @ffecti e
anount emdiicasms 8 kbR IeHe sTIRRFRRLY WH VB BHOEFFREEOYR 185 ATE CAHITAY® ¥ a
compoungl %I~ot£1p%%éi&‘§%%£@am%t&fsta%ié Y& yRes UL 1idER WRhcrel (P acPgpeund of the
invention'i ncludes”an anmount |ess than, equal to, or greater than an

ef f ect | geuprmdrd) dftaining tcompoindprofiert. Spsinpildy, and phtiewadeliradkarapeyiposi ti on
in which two or nore unit dosages. aggh as in. tablets, capsules and the

li ke, aP@IRLGF FAGuEbPRGHER AL EPAKY FFR BT AASITRT of the compound, or
alternatively, a nulti-dose pharnmaceutical conposition, such as powders,
liquids and the like, in which an effective anount of the conpound may be
adm ni stered by adm nistering a portion of the conposition. "Unit dosage"
is defined as a discrete anount of a therapeutic conposition dispersed in a
suitable carrier. Those of ordinary skill in the art will readily optim ze
ef fective dosages and adm nistration regi nens as determ ned by good nedi cal
practice and the clinical condition of the individual patient.

The pharnmaceuti cal conpositions may generally be prepared by m'xing one or
more nodi fied LCAT proteins with one osgnore pharmaceutically acceptable
carriers, excipients, binders, adjuvants, diluents, preservatives,
solubilizers, enmulsifiers and the like, to forma desired adm nistrable
formulation to treat or aneliorate a variety of diseases. Such conpositions




The pharnmaceutical conpositions nmay be subjected to conventi onal

phar maceuti cal operations such as sterilization and/or may contain

convent iwpabesadfaivant s, such as preservatives, stabili i‘@?ré],sz%’t”f’]ilﬁb agent s,
enul sifiers, buffers etc. The pharnaceutically active conpounds of this

i nventign CaihaREaRLRER T3Rhds iR CORMARGE Mbdilic¢ DOVENindMethodmifhods  of
pharmacy to produce nediclinal agents for adm nistration to patients,

i ncl udi Admiigmnen and ot her manmal s. Phar maceut i cal

conposi tions can manuf act ured. b . ; [ : as
conventional gr an\%ﬁﬁ?%ﬁﬁ%yabrﬁ &‘%Sﬁ%}e téiagg%ﬁgt?ﬁ%&ﬁ@nuggggu g%@ﬁ%@ ?‘g%ﬁ???lg i ng,
emul si fyiigdQlestEIgaEICBEPPLAL aEs@aSteradmngnatligpssefheac anpesigredioy ican be
inthe formof, for exanple, granules, powders, tablets, capsul es . Syrup,
supposi desirtddosapninit fargHStiop i ppRArMareuricaldy aceGRBRIF PRSI B P ons .
The instant .co L] | at.e r; i ‘ @8 i®fention,

admi ni S%orng?qtgﬁfﬁplﬁ%gﬁ%c%gﬁ%aﬁ@cggﬁéﬁéPMJQ i f]!;hg? ’rlgzé?%%gﬁg&??ﬁan‘s nucosal

adni ni shsatii pvidenalphginngepidaironapysidgmdeamas s#Hingadaimpand af thonyyersgnent er al
adm ni stration (including subcutaneous adm nistrati.on).. transciernal

(t opi calombarptioRivEty %P@%W%‘“rmﬁe/ﬁjﬁf SCERbE AT ?\“&f’tﬂ”c?ﬁ‘? g‘%?ém%}\‘%i”ﬁg‘égmms

| ntrat Neagaly ERASRVEREHS, ol b AMUBRNLAG ank Bid1ARSK Idb@R6al hertifl T anasal ,
intrao ar of intraventricul ar i nj ection. The conpound or conpounds of the
i nstant i nvent i onA paarmadcsatidabeampd stian ertbelinvanton Beafommishar ctpgivea

system c fashjon, suc S, injection as suUst al ne l.atH.on.

Beai dosmHBL ¢ EPeREr B OIS T orme el S P LR, Srh A Pk

phar ”qu!u'ﬁ!diﬁ%ﬁ! L REEERL AbYage BRI ERHNPOINC Bf th Gtendseingederaal doyouknown t o
sKi

t hose ed in the art and are thus included in the in}§t_ant ipvention.
Such exeispheneguaia o¢ graates thanamesltre v ppaent of ghe orurpre, Fra=apels hgt ons

Pharmaceuti cal .Sci ences Mack, P. o1 1 S&Y slcR A0 tabi@aRdeapsules

" Phar rm‘%@ﬂf‘?cc?guﬁqﬁ§O§8?%ﬁ%%lno¥fillﬁ§ls?\g@gp 8?%@%& & 82&5 Ed. a(Aui t&gr?,l‘ “ed. )
Chur chi Jld thd M) g5t @A8rd L@ miniTlaeai efftive ngotosagee Eonpendree atmenvaly, avay
of exanple and shoul'd not be construed as limti n% é‘@e | .ventlﬁ.n](1 A Oal
admi ni snrlitdon pharmaceutical compasgonragh as PREEars; ligmds agdhs ﬂ&umw ichan

adm ni strati 0 S L WIS n@hidRHES) adhaRk@kiSe a Bhitibs of @Rpsul es,
gel caps{?é Cb‘é%aﬂe“sn?ng\rwﬁ%zcgﬁg%zl?g%%?het S, plel I etqél aanc caSI getg are acceptabl e
as sol i ghnelesiaige. (anddesagd” id dsfagel)asfaatissetanthoanieofdgbonpdybe cgapesEtt y in
Chapter 89 of Rem ngton's Pharmaceutical Sci.ences 990 18t h -Mack
Publ i shiiR§TEs in EaSHabE eurigigolfse ¢ ?ﬁdawa%glaﬁéﬂ pl?r%‘@ 1%%‘%1? SerieE Ifeggg%m

or prot gl nai RS ULk OifeBd 2 ExsTRlifod byPEQIIahAREA piitGreomEnEs Emicapor t ed
in U 8%55%3%?&%%& 4,925, 6%). injl posonal en}ggapsul ation may be used and the
| i posonesditay df éhededivichial padnti t h vari ous polynmers (e.g.. U S. Patent No.
5,013,556). A desgription of. possibl.e soli f f - )

t herapeutic is giﬁ@rﬁﬂlaﬁnﬁ?gf}f rCOT(FO%IgO ?ngﬁgigr%?ﬁ&%e e%dnwplﬁgdr?%a%neeu?i cs
(1979) , medih&dsby 1 EATSroRaketth 8RdoiGnort. piRiastesticadly agepebhd cardre _
formul ation includes the nodified LCAT protein, and i n‘gr,g i ng{iggl (igts whi ch
al | ow fexcipimet, ditdetsn adigaans dilups. rewaak venv e BHrest CasHer @ d155¢ 0t he

bi ol ogi cal |y, actj ve .mat er ' [ AT : f diseakds. NEERSSAry,

t he con%m}ﬁd% Slé‘?ded 51?%3‘?#1%%3?érdnlg%%@ﬁgé&%géidrﬁgﬁé%e Voot ?cacs:eya of oral

del i verypmifeeehaldcidetdieesheny aadus infief eaadrit ¢ng c Brit-E16l mtiett, Plosphae). pH
attachment of at |east one nmpiety to the conpound nol e(EuI eTi tseé@, wher e
sai d noinstignipstanatk; adgditivien Fadk asidE RIS ATS OGRS A8AY ((B) UBTARE i nto the
bl ood st ream f 3 Ol doRli€ Sl NG difh SRetHOSIIi @Y pr&elvagvdsnepgase in
over al I]B%Y%E}]i)qt% ?@ %&?PE@Q%%%EQ Og&nld iln'creése i% Ci réu?j%i on tine :gn t he
body. Nphieti®s busefl alcoas!) any bhilkitg spbetatas og. Wetviseneanitel) tiRFSPIAYENeT on may
al so be used for this purpose. Exanples of. such nojeti.es | de;.. PEG

copol y nF SrIoo iy PerElg s TR g BROPBAS Lhyemrs Sl Bae st

cellulo A1 RObYMidWhosBhe Pk aiuRAliy ¥didHay Rk6 e kddong] @itdnay have

pol ypr&?ﬁ%gﬁgkﬂqﬁ’eas }olt h_er}lmﬁoi eti e_!syﬂcljlescri bed herein. See also, for

exanpl ethe Affac éwsiknotapdubaiied dugsionbh EemaToy Pt ERYSHARIMRGH UL SN2ERIYRRS as

Drugs (1981), Hocenbe and Roberts, .eds. " - I L YPr K,
N e R g T Rl A el P
pol yIer sotiftana Aelidahes used e%’. Raoinytoh s Phdiroxcelidne Santtepdi8ih Bd.31890,

ti oxocane. In one aspect. PEG noieties are provided for pharmaceuti cal
usage, as indicated above. For oral delivery dosage forns, it
is also possible to use a salt of a nodjfied aliphatic am no acid, such as
sodi um N- ( 8] 2- hydr oxybenzoyl | am no) caprylate (SNAC), as a carrier to
enhance absorption of the therapeutic conmpounds of this invention. The
clinical efficacy of a heparin fornulation using SNAC has been denonstrated
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WO 2009/ 015314PCT/ US2008/ 071 119 desirable fornms for conventi onal

adm ni stration. Suitable additives or excipients are sucrose, |actose,

cel | ul oseogyam$3igmanni tol, nmaltitol, dextran, sorbitol PCLUSTORY Al ar |

al ginates, chitins, chitosans, pectins, tragacanth gum gum arabi c,

gel at i I}gacqujbk@gﬁ?i;o,,ﬁg@innpmﬂsbmm pages ISt Rovioch @e heresyintdrptiatedgol yner s
or glycerides, nmethyl cellulose, hydroxypropyl nmethyl -cel Ic(gl ase dan(;I/C?)r

pol yvi myfepyee.of halemaposgists g hoypreRied dBEKHET Mo R E RN BITE £0) d5t AY

I ngredients to aid i g O el SUCR RS8P d DRELD ¥ntSinblRAL as BE

| ubr i c&h?%Opgﬂgﬁgg%rmr’rglgﬂgéﬂ%%r?té%sg&adrlat e, ot pr eservati ves suchbas par aben or
sor bi ¢ aGkdkrmer foaRbiatioxd. dant s such as ascorbic acid, tocopherol or
cysteine, a disintegrating agent, binders, thickengrs, huffers, sweeteners,
flavoring agents —13}@P&éﬁ?rfl%ﬁ‘r’ilﬂ‘gﬁé@@ﬁ?%‘fm%dﬁ%yt‘?%W%ﬁcgzg t%if/%%vteu?(ﬁ??or pi gment s
nmay be ' sl Gt hOferilTARLS LS/ a PLddisin FBveRBoddl bl neintt,r eat ed
Wt h Sﬁ%ﬁ%ﬁz&gﬂ%@i?ﬁﬁgﬁ%ﬁe% al's known in t he _grt : i Liquid
dosage stigr asprt@tvaivas, sedbitizeis etitigagertayenbdsifiprst hiferottn §ke phar maceuti cal |y
acceptabl e enul sions, syrups, eljxir.s | nsi ‘ rrl 1d,;gp! uti ons,
ani oh Ayt ARG aEERyBegn! Bt o THERTEE fRe® B thiED

for mul %gilpg;ﬁiogaxngzgocgr&%mﬁa@&o st emedis paNs¢canSooadrsialsihiian® pasemg a
sterile liquid, such as, but not limted to, an oil, water, an al cohol, and
conbi nahdlotisg bimtmesel otPbranamoelit i cal |y suitable surfactants, suspending
agents, enul sifyifg _agent.s nd 1. | ﬁxgplgpl @bAO%al kAEwn in
parenteral adm nifg‘g’rra eBh‘?Eﬂ c%‘m%o§1_t}8nséal§% %?%H%Stem i cgl I y,b vari _ou\g iaspect )
of or alg,PRALKARGE tbhedkiosAnPasilidnmiting| didel v enrapsouteigofyophiéizingl | owi ng
additives. .. Colorants and flavori n% agents rrgga@lu be Lhcluded.
For exanpilefyinger Ipyigaidnmpiossssefe AngaE PHEYS: ﬁf%?cB PPEEART <At &g 1 LG dPeb by

li posone. or ncr ) at 00 206ub NePpdubtine njceiBhaicarGinst hi n an
edi bl qufre w@e g@%@%%agovg&(r}gﬁéﬁgﬁ’r g?edesbgggfrj aggpcbont ai nljng col orants and

f I avor icngirggeRicasions or solutions. ThOhetawayormpdsiticers oan bmioreelsed fhe WeHsURECHf t he
compound of the invention with an inert material . These .di|uents could

i ncl udef edmbdtRpPRiRscxaBEF bY ST JORRHTAEY) yfrﬁ%%uscg‘?a?%n 133#%363}1 (ﬁqé:ct oSe,

cel l ul @isrﬁ '&Bﬁ]ﬁbt‘?&g dexhleaRe andingtaiehindriigboimesgani ¢ salts
may al g%lﬁg%ﬁ%gge agaifl elrs }iongﬁyuldi' ng cal ciumtriphosphate, magnesium

car bonatimisimehtiso iramdehha iogeal) Sdmini d@HARACHAREY! PATIFESPR Fivelidhts are

Fast - Fl.o, Endex, STA-Rx 1500, Entonpress I . i -

Di si nt dgfFbcal HRFVERIFHef %qﬁuﬁﬁ ”i‘%%elfl tglr}éﬁi{?ﬂq%{ %%\é%ﬁ’g%éﬁoﬁlélmt ?{érﬁtéagg%t%lflgaﬁ nto a
sol i d gﬁﬁééﬁ&. FOE b mBiRl drabipsed @ cdhssin imgh@ntan Bl3e beidéniisterat i anot
limtedto starch including the commercial disintegrant based. on starch,
Expl ot dbcal Seidir drnstsastemigiagion ardl asAppeion;as & sudygpgdfricase formulation.

car boxynet hyl cel |yl ose,, ultra Y| I W0 2l g 8, atducalBr ange
peel, acid carbo ef?b(%ﬁ;]?os(e:é{ 1%@%@?&%&{3 Fa mggg%nﬁg%ﬁﬁgﬁé%%i te mal)%r all be
used. Apeifgfe &Rt ahdGarridissira fagrahtimoameo thrse siled wbheant and amgitleus
exchange resins. Powdered guns nmy he used as .di_‘siﬁrlé‘eg[.aratf and as .binders
and t hesdudeshinithing@at woerite Sugh rECIRIGRN 284 Cogar AGAFRE o For CFHRRE ANt h.

Al gi ni ¢.,aci.d i i e ) WS afedl Teasy dr@iontagr ant s.

Bi nder sRﬁ‘Elﬁn%@%ﬂ%ﬂe%&f]%%ﬁgﬁ?cﬁ g&’t %\gf&éﬁ%ﬁf% ’gfgent tgget h?a}r to forma hard
t abl et "®Agkideehtid & heeltcimicabs DbsapmFvam ideal gnp? 'O dide tAulonc el Hishgellli a,

tragacanth, starch_and latin. OGhers include.nmeth C I et hyl
col | ul dauneronaii02hr B HETIRE ITary SFBsa c @Y e ‘%/fv‘%xg‘i‘#ﬂépaﬁr%%ﬁh%ﬁte y
(PVP) and. Ay mmanxk fRtvinges! | ul ose (HPMO) could both be used in

al cohol'ic solutions to granul ate the therapeutic. An
antifrictional Qadedmimeatyathe i ncl uded in the fornulation of the therapeutic

to prevent sticki durjng_the, fornul ati.on,. b, <ng; ;, used
as a layer bet weéprfgtoﬁzg’ {f'lf‘i‘gfﬂaﬁ%ﬁuﬁ%%g%%ta?ﬁgl I%fagiggéﬁw&ghél S? ?\rggsoz}q{:@;ﬁm?%cl ude
but ar g,ofk, lhhgzictaﬁgﬂéa,@ oSIEBR L6l lofl 1dz88desdiangets, tpsllerRgnbsiplen @ndeeatableum
salts, polytetrafluoroethylene (PTFE), liquid paraffin, vege%f% e oils and
waxes. @Soblbtlesagemidonnt dpsaes) Tansangary Sewribee Rengs e AR L sul fat e,
magnesi um .| auryl.. sul f at e . e 0 : Ol eedlay wei ght s,
Car bomége%ﬁﬁ@nér% a%%ﬁﬁml %%ie}éééﬁxbﬁﬂda%ggf 2'/1 af(%iﬁal%[{] Bﬁn%}gﬁ(j??pa?ove the flow
pr oper t1ges2 ofolidi@odks goreirilsgnéladaipabmahomndtetnvidiedapwiation hige aeaerigur i ng
conpressi on m ght be added. The glidants may include starch, talc,
pyrogenic silica and hydrated silicoal um nate. To aid
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Cont enpitatved for use in the practice of this invention are a w de range of

nechani cal devi ce deslt%&V?lé’fdﬁré‘%%%ﬁ?%w%}g?elgéVg’ Y2 Jsetaq T pggl dﬁ;e roduct s,
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cellul ose derivatives may be used. Amno acids nay be used, such as use in
a buffer formulation.



Also, the use of i posones, m crocapsul es or m crospheresinclusion

conpl exes, or other types of carriers is contenplated. _
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e e R S L SRR s R S i
a sol Ve%rﬁﬁﬁingiagdﬁﬂmAd(ﬂﬁ@t&:ﬂ@ﬁi}l@@tuﬁ@bv;&ilghﬁnmma@eﬂm glded formd¢nsidicatsareri | i zed
water, Ringer's solution, or an isqQtonjc aqueous saline solutjon.

Al t er naTillets ynd gillsimaydedither fggted &1@ Pl e o wedmigralt v WJioa%di ng
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conmpounghhiisidagon Nt esti nes, signoid flexure and/or rectum Rectal
suppositories are prepared by m xi ng one or nore conpounds of . the instant

i nvention, or phali*’gm:%@iﬁéém yarkews @presis| o osa PhamyIce s eRRPSIONS fiifgiae
conpound, w th acceptabl.e -cles, for exanple, cocoa butter or

pol yet h@/rfee%émafafgg]e%()@%\?ﬁgﬁ\ﬁcl%éhg%l id phase at roomtenperature but liquid
phase at those tenperatsuingsiasotitoadyests hmyrl lwaiseludedriing ek mepldetht peottiody,
such as in the rectum Varjous other ents and. addj tives .be used in
the pr efpafatyasivebmpas ipiwariated (Eehgs b@%’w‘ﬂle RABARHOSP efFﬁB%%g‘ggﬂ%‘ﬁiaP? in the
art. F. | E’gbie&ﬁ%d?c@cg gpaeL RSrigerated beverage conthiding

f or mul a&hfggg%&%?gﬁggﬁ?dn‘ggﬁgl?gﬁ ma bel d’egi gned t%g Be short-gacti ng,

f ast - r e¢d@@ahtagnd flangimcigemg, and sust ai ned-rel easing as described bel ow.

(ol ohse or for o Gl el BAUE T TRETHEE SHEMESTBer Traner nag o ar ssPen e ce,
for exagphen niGal s@uihdnROSRAMEScuaE cHBORyRMBE EsRORAP Sttinalteidlabasen or may
be adm nistered in an extended rel ease formto provide a prol onged storage
and/ or ahdlvilxoes jacafé.actiulofh ercadser modifiné dpHEanaee serdalCortdHiPERTie sd may be
conpressed into pellets or .cylinders and | ' rdoY;
cubeut anebdsr b 4 gt Thy G BRSNS PAlol R AR ekl CAPIERLALONEL
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bi odegr adabl e pol yners. Speci fic dosages may be adjusted
depe_ndiErgC@ﬂPl@@ﬂr@ith‘G?@- of disease, the age, body weight, general health
condi tions, sex, gnd di gl r&gy E%ﬁcﬁﬂ@é ffthe ARl R B Smap AR RS HBHT ON
routes, excretion'rate, and conbinations of drugs. Any of the above dosage
forms conpbal RingMVefdiabtussteasalimnngsnarieclw butwie it fintited (b eardsndidinptei ne

experinmentation and therefore, I i thi he sc of. the |nstant
inventi%Wﬂﬂwmﬂﬂfh“ﬂ“%ﬁmtbﬁfﬁHBﬁ@gﬁbEWE%F%ygg%wgéﬁwgggégggﬁW§?59§&§ dependi ng
upon t hs%d{ugfﬂE&F&Iyn?e‘i!ﬁglié&lﬁﬁdsé‘,_tdi%lﬁaﬂec@lﬁ,Sﬁﬁmﬁ feffate] ¥PbGR| drihgetpbel, saapound
or conpounds of the i1nstant invention are selected to provide a formulation
t hat exdbithixymethyhtghldsheraapelpbegd addrntoThe mahefldsaned- Arofgeforpsofithe dose
rati o between toxic and therapeutic effects which can be expressed as the
rati o between LD50 and ED50. The LD50 is the dose lethal to 50% of the
popul ation and the ED50 is the dose thgrapeutically effective in 50% of the
popul ati on. The LD50 and EDso are determ ned by standard pharmaceuti cal
procedures in animal cell cultures or experinental animals.



The dosage reginen for treating LCAT-nedi ated di seases and ot her disorders
descri bed herein with a nodified LCAT protein and/or conpositions is based
on a varwéefistiact ors, including the type of di seasepngﬂ?éz‘a)&@f”%i ght,
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amount of the actiye ingredi ent t hese may contain an anount
of act i Veuse gt darhaic g‘f’llngﬂ’i“at&%imuiat‘fg" %%g‘?r‘?ﬁt for exanmple fromabout 1 to

500 ng, or from abEyiiffchiéhal niEhay ®€ ifdh@Ed10 tRefolBflatith ofths thetgleliee dai | y
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routine, et hOdHﬁlﬁ?@tté? hect@f)l d %O?aga% include but are not hma-l!-&ietoilﬁetahygcnhngr edi ent
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formul atj.a8,mG ﬁq@a&hﬁtrﬁ%hi ®Naddeg e R&ttin Eagem Surfactand@myrihslbdatiioncof the
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i nj ect i dmergents nichsh enlioh iaﬁVW&faﬁeﬁppwabQ@@ﬁﬂ@WVéataﬁ%‘iljﬁ’tOCB’ SeHE o di f i ed
LCAT protein C&%OSI %\étcgrré?}h% ht%létu%e(i(ﬁ%‘%uﬁcpmtcﬂﬁgﬁ %Ik%ﬁdnll chibritibg: art for

t he adni%i®8#'fa Peutic conposition o e invention is

cont enphat&dodingl g, Thelisefporintal ndﬁidnm/&’naigsms it canid bc uicalcied in the
subcut aneous or a catheter for long-term adm}r)] tration. tivel

e
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conposition. Additional ther P/ e ad El rfgd on a perhog1 basis, for
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of Treatnen At her oscl erosi s, cardiovascul ar di sease or an associ ated
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car di ovasgul aid dhéBRSENOkciAN associ ated di sease. | n another aspect, mnethods

of treatnent are prophylactic and conpounds and _conposition re

adm ni stered to t@m@@llsfdlrﬁlw@éofmﬂ%%@wd?“&é\?@ Bpi C{’J’E‘W§§3F}E? osis. To
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chol esterol | evel of 240 ng/dL or above, an HDL | evel 35 ng/dL or bel ow, or
an LDL |l evel 190 ng/dL or above, a plagma LCAT protein |evel |ower than
normal (<5 p.g/m), and a decreased plasna chol esterol



esterification rate (<60 nnol/m/hr). The amount of nodified
LCAT protein effective to decrease accunul ati on of chol er nds on
several W&AHY33¥ncl udi ng the species, the manner of ggﬂlﬁﬁz@ltwr"gﬁ?gn, t he
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chol esterol ester@ficaation mat Be ofedabomt QM. /THebhinclude a variety of  The
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Met hods, corrpoundgh%ﬁ%flt%% (Lﬁegih[e?gg?]lss Pglf%t %yfi%‘ééﬁ?{oén re usef u{hdqon'
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but notinhilivigtaed tagersesyacees fredungppgERIdIERE 9y {h5-BeRY HEame S ferprts ©
prol i ferative, cellu , , PIABUSTA BB 9L $0J00hI BB at or s

(i ncl u&ﬁﬁdn%me%%&méfti%gﬁ?lg%ﬁtggﬁ%ygg%?%es, oxXygen radi%cglgg, .gnzymas,

pr ost am@aensceudts 6523 dhdii(leap@iitnesyate o Bragkl ctsbir(128%. kXprdewisorlermatdly or

i St o i atRBaY €t Sek o grdniiasn- wenbbbianeei o Shar dearsdye Ffrel fhaorinaied:

o Ly mprisegraeh ! St BEUSe T Sty v Rt X 00 (TREIAARAGE DTt MIPCY o5
D R sy s T ket el o
a conbiGritiadn Cstombiases HyREREIPPEITHORH BBV -4 %é%ﬂ chtﬁWflglu:l%&tﬁg%%e

ot hoad e Aas s R R AR R <P s B O B Pt ng

such di(g%gg,gy@%oﬁh?@ﬁh]hia@ingifﬁﬁ&$,es (such as rheumatoid arthritis).
osteoarthritis, gouty arthritis, spondylitis, thyroi d-assgffi at ed

opht hal ropat hy, Bimenpleicd daiswse iR gractics shiTINSFHEIOR arehHR1E “fshock,
gram negati ve sSepsiS.. ar QSh L] I ' 6KuSY QIR b@aslohma,
chroni Crﬁ%cﬁawgﬂicg?g <4 5@?@@%@%@?’2@1@1?3 g@?pg%%}ﬁgnc% Vitis, ver nal

conj ungihvdd foSiebgosinapbréd dosgidnidrommagd paddéitinfideut &) ofreliph pigtfomiliagist r ess

syndronme (ARDS), chronic pul nonary inflammatory. di sea (such as ronic
S T e R R P
reperfuygi E}y%c%gééf[t%s Qfvehl16n TUQEATH BNt RbBkIEr GhaRX¥Ad Y bi[y Bgallikdkabd?, BE., Spi nal

cord inju 0 mnor trauma, fibrosis including cystic fibrosis, keloid
f or mat i nowgaistduss the Aommdlt icbnlizat herdsuhed dyiMarquest dladinsnBrodigeases,

h tem th t SLE dt ) J.aGt i
i Sor agraigusng: Colrle Toe gt eRy o e Eh AR BRERHER: SHEE Lot on).

chronic gl omerul onephritis, inflamatory bowel diseases, such as Crohn's

di sease and ul cerative colitis, proliferative |ynphocytic di seases, such as
| eukem as (e.g. chronic | ynphocytic | eukem a; CLL) (see Miunoz et al., J.
Exp. Med. 172:95-103 (1990); Mentz et 3 ., Blood 88:2172-2182 (1996)), and
i nfl ammat ory der mat oses, such as atopic dermatitis, psoriasis, or
urticaria. C. Thronbosis-related conditions It is also
contenpl ated that the conpounds, conpositions and nethods of the present



WO 2009/ 1115314PCT/ US2008/ 071119 pul nonary enbol i sm unstabl e angi na,
nyocardi al infarction, deep vein thronbosis, atrial fibrillation with

enbol i zavoen¥@elite and chroni c coagul opat hi es (di ssenthafed" Pt ol ascul ar
coagul ation), for prevention of clotting in arterial and cardiac surgery,
for prophvhax ifﬁ.aﬁgléi Phike MR Tardlfnapard thhSpahaler pewial inkridotniagnfactiied by
conpounds, conpositions and nethods are al so used to treat thronbotic

t hr onbddyare icep. pBegfarda Magsasdpsetipes of i croangi opathy that are mediated by
spont aneous i nt er agt.i : . ; - didpesigs oft Ype
111, von Will o R R IME AP AL RIEhE suibbRl oL Bk Brnding of VW
to pl atigh atventei doheousduSesicilyy, aacdtidbeutlation Gvpedific to WAEJpe ofldevisdnpounds,
conposi tions and nethods descriped herein are 1klarsngf ul ,az .a%&ﬁ xllf’};[ el et

agent s 4pIpYedSad RYIRY IS Hisdise Qi 2RPEPIBY SRPPRTHE A1 oA “Hi'ary st s
prOCEdLﬁ'ﬁéntQSar?\é)\ﬁJa{lts_adﬁd}%L'eﬁ eRAfIPh HOnE@py.| abor atory procedures. The
conpounds, conpositions and nethods are al so used to maintain the patency
of an indwel | i ng Meriputive cengavidedorianost edataggoud e bie PPateq IrepHii ¢t ¥At

injection or_infusion therap r bl.ood sanpling. The_ c¢ nds.,
corrposif?fféﬁéthmvﬁ’@ﬁﬁﬁéféwg‘rséyﬁd%rl?sismﬂg’ﬂ Wnng%ré?“%fo S:)]f lgﬁsgnyegéﬁﬁgroosctgdsur es to
prevent die for i - QL sunouch indications are particularly
desi r agt® fgb%%ﬁg%egﬁ s&)%ﬂgbftgg}llérig@%bgg% nal surgery to reduce the risk of

t hr omboenol i ¢ conmplairaadeiongly joadptant sardad drgnilmgninyeklivery iighudeepl acenment

t herapy during and follow ng the. repl acement procedure, as S a

gener al Cﬂ{i}o@piﬁfﬂeéé‘ﬁ}’pastt%'f’hﬁlroé‘?/’éﬁftmglﬂogy]Fth ﬁ’é‘fr%ﬁﬁ liaéffosg’ Ef“gts&% lté)pgggl.e?Th e
conmpoungs,. ;%{?{JT?&SL&SE'i&fb%nﬁmoﬁ.?m?%I@ere@fﬁm,tﬂ)@%y@s?glanti_chbIbre. Nat@at orent  of
subj ect’s tﬂa are under ri1sk of thronboenbolic conplications due to

sever el gnthesd mirficed sl bé tyedePHG majureiusgd trven epait [raesiss usadky I @HZBE sor der s

may be readily treat by the conpositjons describ k0,

t her apelf P@t%f)hﬁlﬁ@ogﬁ@?’%’ﬂfé‘&b‘é’f}ﬁ H%%V&?Ocdﬁf“‘%é“raa’g’eeu Slgg %ﬁ%ﬁ}r@ a];l)(} J(;)'[g 'yl acti ¢
adni ni SLEaki QRancdS RRPEOREH AL Iulose and cellulose dASvagsedmhebeised. Ahend gidn
"inhibits platelet adggregation” includes its generally accepted neaning
whi ch imsy bdesd prohibiiteiing, bufep{grmglatie. r educi ng the severity or degree of
pl at el et aggregatj.on., Such an inhibj.ti < SHES i8Sudod Unction of
tinme taken for a %‘W’éﬁe g% fﬁ%jo%%g%blgééﬁﬁ%pg.axﬁ ﬁlelgﬁg?}%enb’oldi ments, aninal
model s QfnidOnheaics typMebhadsenfs detanptikiing the ef ficacy of the agents

i ncl ude coagul ation testing, nonitori n,(t_:]‘1 th E,i me of bl eedlﬁn?g .det.erm ni ng
henogl obi n | evel Fosmulgonnrabledpiguseat 3 RRbuliveT, BOBITHAE RERHerdhy

The invention further. proy | MM ih REERRY 2 cHRehEhtbrtdTabsampounds
and! orty}%%ﬂr‘}%’o%‘%#g&osﬁ?Eeo@(/%}ﬁ%’g?%l g@o%%ar & adni nistered w th “one or more
addi t i apalondgenties)spkdy gensamsal contdieng he rppepridte soieeticdd opdormgsiher ons and
conpounds may al so be enployed in conbination w.th other therapeytics in
the trempsHEdsouC At PYLROIRERde %iﬁﬁé‘g;é)%% a{}\ﬁ"ﬁ’ﬁr%%I_ “He> a"‘_“c’_"ida‘%’ il

2009/ Oléécglﬁgrg!u%gtggé{ lgzgﬁlaﬂ-l%bi@i%dﬂﬁt)hi@i@@ andASAbSn B0 h NG el M SloElemt for an

concurrently or sequentially wth a conposition of the invention. A

Oyt oki nesosol formulation may ifohedrploanyesyd skineezesr cabemeispise et YEREBIR f or

such co-adm nistration include 1L-1 alpha, |L- )= 2y -3, IL-4,

| L-5, |hasg!lopjboilje 302‘61“8nﬁ‘%f‘?%‘%&i‘”ﬁ&%’%ﬁ”&i& P%t}%gg%‘ff)“{w%fgée SCE,

GVt CSF, .96 ah t@‘%béﬁ@el‘é@lirpi%}é &inh BLreder 0! §aed presd@tchRyom BREbulizer or the Like.
interferon-al pha (TEN-al pha), consensus interferon, 1FN-beta, TEN-ganmms,
TEN- onega, 1D.- Pgremtera admpinigratipn.- 10, |L-12, 1L-13, 1L-14, 1L-15, |L-16.
|L-17, IL-18, IL-19 -20, 1d- L= L ka2 3 il - 3budd kaddual pha,
| L-33. thr onbopoilakelui‘ril{)ll(?‘f%ﬁg,e {Igﬁré?]%)ﬁ)g%ngtg %ﬁg ,al’h?](%)[? St&%ﬁé@ger&%}é%%mmgj 2,

ANg- 4, ARGNYont HeoisRpensang] wpioh etayrvelprderquolsypeptiidbl dweRTuortietigwugh 7,
vitronectin, vascul ar endotheli al %r owt h factor \.}(s'VEG}:% angi ogenin 1%cti vin
A, act iagent aBd agsIORIRECECHo AR EHBPIR ATFRHTYY Bt Bt SO HIoR Phig 4 P%ﬁ%ﬂléﬁpc
protein-2, bon r i LRz Mnpheeeniisener at&irtbhéd bone
m)rphoggh’ieggnﬁ;rng}t{egﬁr??g%g@ghg' %?{)ﬁ%gle%?gggflg} ei n-6, bone m)rphggeni_c

pr ot ei NwRenb@neeciitkephofekiseriized erter.Rinpolechtipphyganidops 8§ Slingone

rnor phogeni ¢ protein-10, bone norphogenic protein-11, 10geni ¢
proteiﬁ@EQP”bS%@“WBVﬂHdﬁ@%FS%bF@?EFﬁg¥gﬁwggﬁgﬂﬁ%§%ﬁ%g@ﬁ%@ﬁgg%%ggh-14, bone
mor phogRNE GBT @E Bfi Bt £Rey RADR HERFRIGNE M SuddhiOh &L bEGRRHEIE of1A, fabomsds.

mor phogerii ¢ protein regéptor | B, bone norphogenic protein receptor 11
brain derived neurotrophic factor, cardiotrophin-1, ciliary neutrophic’
factor, ciliary neutrophic factor recegtor, cripto, cryptic,

cyt oki ne-i nduced neuut phil chenotactic factor 1, cytokine-induced
neutrophil, chenptactic factor 2a, cytokinei nduced neutrophil chenotactic
factor 213, 13 endothelial cell gromh factor, endothelin 1, epidernal



B. Atherosclerosis drugs Addi tional active agents may act in
conplenentar or synergistic ways with the nodified L %?en used
to treatW é”ﬁﬁ@#ent at her oscl erosis or manage chol est'ér T@%ﬂ&%gQFE ated
dlsorders such as cardi ovascul ar di sease. I n one aspect,
conpounasnaf dit betri-giyenidesn Feamjdyeousbdfwmt@mamam§ptiet%|Cﬁ@ta@r%ab@twgs t hat

conpetltlvel i nhi |t 3-hydro ne enzy duct ase
SR P (T e Rt R S ettt S

rate-|i JBntéjoﬂgds%@pbé forh el &ptoe h@lentk mmtﬁieﬁicﬁm H‘y’ﬂbﬁ&tﬁmﬁiuc]@.hs by Ho AVA 1997,
278: 313-21. This conbination, in addition to raising HDL | evels and

I ovverl nigjecen Dmtlsuqmyn@b@a owiit dosegg gopder ingeetigh dnavdgue anposiesehiat i on.

is beI fgege at the conbi nati on can have additional therapeutic
effects 8)‘5% &5 the conbination may | ower bl ood pressure; protect
agai nst heart. diggaseinkestiexanpl e, by reduci ng snooth muscl e

proliferation, reduce heart attacks, reduce platelet a tio and to
PG Hefbo

reduce strokes asanerqtalRempipiiogy die PRRRIERTca) fampdaio fhe
arterie | (h_ﬁ,‘ldl hugntion

i ncl ude(§f b%t) é%?tg})ﬁ@b nlmr?"teme%n %r&mané\iggsft&?t? |a§§ea%{1 %Ozfllgﬁsﬂt{sgt% |f gém}% 0s U\}ast atin,

E)e nt OSt1)atel§ﬂih€(%Nlmmﬁﬂ)exumﬁM Emmmo@];aflsﬂahttuppos@mv?amo ptePyred by mpesg and of

Zocor O pravastatin (Pravachol C uvast at.i Lescql0) ., atoryastatin
(L1 pi t PO pmPgRrP R i A By GRoy PTG B e ere st ARG
sui tablg. E&Jﬁpéﬁ%@ tvﬂh 5&% ﬁQl@R@ﬁl'cfeh QB SexARITB RS & or Bgettagmeerwtyaﬂ vHien al so
disclosed I1n U S F\Io 893; 273,995 5, 354, 772,
5, 686, 1i94olid5hae% 1@@; tearp@lé@liibﬁt lgqmd phase @tdheseétrapalﬁgreﬁalytabwetelqaﬁﬁ Bdug

i nactive 009/ 015314 CT/ S20Q8/ 071119 fo S g.,
si nvast’at! fj‘?\{n\é%% e STRVEAT 1S AeElo 2515%%8&‘515? n%"t“n d'-‘a%ﬁ tﬁ%b %%QE%’&% fe
b- hydr gx¥p2Gide drQfipPosRbridsEM weR enéRY & mbaat@f@est@ tREElﬂJ’ e_nce 54.sup.th Ed.
(2000) pp. 1917-1 0 Fi brates or fibric acid derivatives are
regarded as IbEhama WEOEASAESng agents in that al though their
main action is t r € educe
LDL- chol est er of 2 &"f%ﬁ%—‘?oﬁ%@ BELRNFRILfoa ey phoRtondyd et
combi neglchsgy, Qtf:ngcfﬂjﬁlﬁgbmﬁ%u@thﬁiebeeleﬁs\i@wq dencraed teldw. b atsetheppameadacgeat he
risk of coronary heart disease events in tqllose wi.t h | ow HDL- chal esterol or
wi th rdPEREAEGTS grYcEid ReorByadarranyolipd {HeAE REHT ™ B @k dotwin (e
cat abol j tri I ghkn the body
Fi br at esﬁllrpr(t)?:lﬁgn tha %lﬁtlggéﬁelg ﬁﬁ)ét 'fcﬁt'éxltfnggpﬁq?&%%ggg}?%&?? 'é &g‘% I%% Otfl brate,
f enof i Mnai;eulagérﬁmrﬂnrommdy, becldafinisreatcein aprexodti reitso Rsmith groyte.a Fplongedes

suitable for inclusion jn t C o) ons or. a nistration in the t hods
of t he StHER&sRAAER d Slﬁﬁirﬂletfﬁ‘tt 5‘2‘81’6' %EU%‘ h%&ace%éﬁ pmg@éor%rﬁa Wr%\?gf and
6, 277, 40@-pellets or cylmders an@hﬂﬁﬁlﬂle@@ﬁnirﬁﬁscﬁﬁlﬂ iR sﬁlﬁ&t&@@ﬁ%‘%&ddc@ﬁﬁnﬁ&@bm hods
of the |n\}) ntion 1 nclude, but are not |mtyed to, metformn, phenformn,

buf or mian ;mpllanhs @ndjt m&tamssttChem@bﬁﬁS rBajg@mniool doowniipapinalefials syahersisHicopes
conposi ti ons h@ds of the invention are also disclosed in U S. Pat.

No. 6, 399 T’&l%gl © BOMBI°Hed use of conpounds of the invention and a

bi gauni de may i mMupEMAc aby:gesinay e atjusled Byparnana agddusubi dsaenshddgei ty in

the liver and in nuscle. The conbination ay reduce or avoid cardi ovascul ar
ri sk fé’@ﬂbmlgsbacgﬁﬂﬁgl I@:Pféthlcﬁil@@ﬁ’iﬁa%’blaé@/ﬁteé %Pé%@ﬁ%o%ﬁ“&%‘t’?l\?at or i nhi bitor

1 levels, .other f | 4 AR e hAOSHE I N
resi st é‘ﬁ@ IS 18“ ré’s&gén e% {a\%ﬁgﬁg&% era tP%Hagent fgfr: t he

treat nﬁdil?msﬂfontaymﬁg Bfféhtﬁbatrmms are well within thelmummfhemtxmwwtmemﬁrqn@mdds of
the invention may he used in conbination with glitazones, which may

i ncr eadkergorie 968 UpYAKE SAPSRISEr SERE Ve % d endogenous gl ucose
production. @i t@@ﬁ’i@% ﬁt%h?gﬁeéa\(e((fbbé %taﬁl bhdperaiRy ﬁ%&i @Y koute of

ani no) et hoxy) - pheny 4-1t hi azol'i di'nedi one; troglitazone,

pi ogl | hamamneyatioh ghd tiasage EormARYyE201y7 4, cosmpglind azamepounl> EORSinstdal glitazone,

rosi glitazqone, conbinations, thereof | cal I a ble salt,
sol vat &1VeaiiaR HF SEECteh 6t DisHdsIF, OBP‘(’)IBP%&E‘@?’&%H&S%E% elapc‘?%‘vl lffgaclt%l; h\(’j‘/ee

met aboljld gLheneet is ¢ tbazansdesikh &b&@aﬁc%eﬂ@@uﬁcrbf@be vﬂ@dfﬂlﬁtﬁlbfel ons or

met hods of the invention are disclosed in U S

5, 002, 953ss6( 7uthe 303 bEweesL.Bgandg 350 T38®D56“155@d(3°84@th@ t<1 é%%eﬁﬂw

6, 166, 043; 6,172,090; 6,211, 205; 6,271, 243; 6, 288, 095; 6, 303, 640; and

6, 329, 404. Corrposi tions corrpri sing nodi fi ed LCAT proteins of
the invention and a sulfonylurea or a3derivative thereof may increase
insulin release fromthe pancreas and nay




further insulin levels by reducing hepatic clearance of the hornone.

Sul f onyl ur ea- based drugs for use the conpositions and net hods of the

i nvent i OMOPZAYUISHS but are not linmited to, glisoxepid, P§FBaFge

acet ohexam de, chl orpropanm de, glibonuride, tolbutam de, tolazam de,

gl i pi zi@eulaBbh ahdedD;, ¢ thedbdaherapgltchix efitcdiee 1phd i tmcgalation| Ty ani de,
conbi nations thereof, or a phar rrEcgauti cal I%/.%gcept ble salt, S@I vate, or

I at hr diléss and EDso are determiogihy akp ROMSSIHS o RECHIye s e84 o L MiGent s

t hat i%?ie%fééin%-[ﬁ-anﬁﬁ’:ﬁb agents are, for exanple, Torcetrapib, and

S-(2[ (1 - B .

et hyl but yl ) cycl olgheydobmrbgimendnt moitiplad iyAT-2aadettéd/dipraspraandoties gisarders

Addi tional _active agents al.sp_| ude.cardi ovascul.ar dr . iQvascul ar
drugs figicriped F"ﬁ”b‘@%’éiaﬁ%‘ﬂ%‘ﬂrf?wgﬁj RIAETEBHEETREY 5 OThe blg%\aeoﬁltgﬁ%ﬁe@o&pr event
or tr e%%ct&%! RLRUAIGHL ﬂfpe@k 3RA8LShk et Udaemedkphediahl cantitiag beme haiiei dhtigs,
centrally acting anti hypertensive drugs (e.g., nethyl dopa. nethyl dopa HC),

ant i hy pevaransf the cdndigion, thagod phadonigisiatien. AndheAsxicir capaPHIiErimeyedcy) ,
drugs affecti reni n-angi ot ensin L I o} Bt ard
phentoﬁéﬁ?ﬁé?ggwg?gﬁﬂpﬁé aﬁﬁﬁﬁ“?“@'f%%%%hggﬁgggg'ggfm¥ﬁ% ibg ors (e.g.,
anT i NoRgathdlsl MARENEev@NBKihERAG:: ffoemnabdurone, mg rexDeaper sitdgnaz of ie)dy
antidysrhythm c drugs, calciumentry blockers, ranitine, 5)§$entgrg, a/Pd
rezul i nveight per day, for examelsdrin Agowi- t me @il sradbs: of GomahothU €7 BgRerteis
sought . cO %ﬁuqlfnrdzﬁf I%ntﬂogéj%%!dtiéc%}'ﬁd R el G dHAVERT 2R R ola&HbAIRR! nat i on
t her apy wWith” other t erapeutics that achieve a“specific™biological effect.
1. Choliest@p®bf 0.0M800 Rgcidptgs: of the compound per Miodrauof hedi waghopesiaay| over

bl ood chol esterol levels. They may be prescribed individually or in

conbi n&k -6 WEALSIRSET HIAEGAT Sone of the common types of

chol est erol -1 owerji ng.,d5i1gs.J ncl ude statins, resins and nicotinic acid
(niacin), genfi brlbzrt%aﬂéﬁgg% ofibrate. Thus, conbination therapy is

cont enpl at ed ut i [Foz brd adhoristewianpthe pheistisicat eonipasitonintyde inHicdhp 8f-ses
the 1-1DL cholesterol |evels and |owers. triglhyceride | ey enfi brozil
(Lopi d foRHReRls élicé‘%%‘ﬁqﬂﬁlfz\{tgﬂofi SUPEPBPT &Y Yy he ipé%lfl}aﬁ?“gmg‘i:%‘p(’%% ﬁpl{vxor Ks
in theybiyer iPwmeabiset jiﬂgsargl%%nﬁrc@ﬁlddﬁﬁ%g)@g@fen bnoost of siesacandingsedumedrFdro | ower
triglycerides and LDL chol esterol, and raise HDL ("good") chol esterol),

r esi ns efahplehthaseonay sotoaleh agoynt of assivel ngrsdms groar thgat ARSI it t he

intestines b ronoting . hcreased di | 1 Qf I L hc i

chol esteWrﬁPr]leﬁbd%f &Pé]itlrtgr?b Blrgé\(/)ﬁfl??]egfb%ﬁgs-s&% enslg’;}? ﬁﬁ"@f géé%: ]:)Oglrhgcéllégfst%?%) and
col esevaiaabL\M6} Chthin oafbeshahins niayehadivitglyadepemtsg o ihe cohdipod of the
fluvastatin (Lescol), lovastatin (Mevacar), ,prqia:vast ati.n gnPra achol),

r osuvagetent and ather figiorabas Py asakh $48 PREEIREH uy Y FWfife methods. The
drugs of first cRhoice for gleyvated LDL chol esterol are the HVG CoA

reduct ase i nhi bi t'brsl,—@i‘g.—#or vastatin, fluvastatin, |ovastatin,
pravastatin, rostthaatitd ingsdibns iy asvdiciadmiSstatedbydnjagenase cofipestipve f or

| owering LDL chol esterol |evel s, have few inmedi short-term side

ef f ect $thapiallg symies BEHITESEERS. dﬁé@%geh?rg‘ﬁa%gfﬂ@ﬁ“ﬁﬁg?:%ﬁ?%g%w‘g%]c? Bhave few
dr ug- drvsHﬁ bk @Eoﬁ{ A5duk 8MSo about 30 me/lce of tANAAS SRS CIDhs HEMaBoltar! loawed ng
LDL is the bile acid sequestran%s - col esevel am chol estyram ne and

col est ilpohg/kg,andron gk Ai26 mgicd! (ki n), which have been shown to reduce
the risk for corqn .hfe rt disease in controlled clinical trials. Both

cl asses of drugs a&%ﬁ%ﬁ&%@free of serious side effects. But both can
have troubl esone rgjHgaebfeetEbione: toprul LenisRnrsidanablielipad bestiniddusat i on to

achi eve adherence. Nicotinic acid can_be used by patients with triglyceride
| evel s ptepatationces@bR50r paretntionduersd the Fan g I¥agTEsIofHaRt §BFYSt o rai se
triglyceride |evels. ,2. ACE.Inhi:RitOLS: . : -ANGi Rt ensin |Ii causes
bl ood VEEEEY Hagte%)ozlﬁtdrdé%}f&gﬁ%&? ﬁ%rieo%lﬁﬁg? o e 4o \?é%s'sel s. The
narrow ng of the Avas&BleSopibalrdas efadiive iprredisntrod awbmpound dfehvigssrlos iand can
cause high bl ood pressure (hypertension). Angiotensin Il is formed from
angi ot 8risna @ IS thmeHemynEErdRetn EWnEy MEMRA GO PR HISHEr PHPERL y me
(ACE) . ANl i UCHh-b: A, (0 | i | homASe &
resul t a égﬁ\ébt%l%gg’cfhgééus\gﬁgé%%%g? %gﬁgg&g?ﬁ%@@aor%qfﬂﬁg Og% ggﬁ eggi essure is

r educed% WOEeighhoththe éarsnuidviatn, alvkaivighlil may eortybrése B intuell 281 b g wi bt tieally
captopril (Capoten), benazepril (Lotensin), enalapril (Vasotec), lisinopril
(Prinivil. Zestril) fosinopril (Mnopril), rampril (Al tace), perindopril
(Aceon), quinapril (Accupril), inoexipgil (linivasc), and trandol april -
(Mavik). C Anti-inflamatory dm s In prevention and
treatnment of inflammtion, conbination therapy is contenplated wth, for
exanpl e, acetylsalicylic acid (Aspirin. Ecotrin), choline nmagnesium



di cl ofenac (Voltarol, Diclomax, Arthrotec), diflusinal (Dol obid), etodolac
(Lodi ne), fenbufen (Ledeifen), fenoprofen (Fenopron), flurbiprofen

( Fr oben)WOi 248ihs8kci n, ketoprofen (Orudis, Oruvail), néféd WE0aLY,

mel oxi cam (Mobi c), nabunetone (Relifex), naproxen (Naprosyn, Synflex),
pheny! bid: azR0eha6BYt aget &) ondishexti harvfdeatradmel frosul il fided % & thaori | ),

t enoxi cam (Mobi fl ex) and tiaprofenic acid (Surgan), D. Anti-thronbosis
drug: i ;formulation. In met hods for prevention and treatnent of

t hronbosi s-r gl at neli t i .conmbination therapy is contenplated with
anti-thr onbo@i 2 3&8&%&‘@ I 611bnti coagul ant drugs, which inhibit the
ability of blood aamiligtationnf deagulmasiioanchn beclystideical lpeydani mayRoagsa) |
danaparoid (O garan), enoxaparjin (Lovenox), heparin (various),.li arin
(1 nonapYne hars BUSRED CoUTaPAF o EE P oL BT UARS e AR I TR R ol o
drugs 35{8&'1% fd U,AJR} ohenidinac (tldse b sl i€ tmepidegihe adfibliariish of a
tirofiban &Aggr stat) and eptifibatide (Integrilin). Still other nethods

i ncl udehthpewseoafpobitivalof thediventisn lieetmitareplatpd incdidings ifey cxamplcoibiagenous,

inhi bitor), argatroban (reversible Inhibitor L i -
e L R
dal t epafofenk Th@E MR the REASRACIOHENALiDH filag be Hondapard e patndat rulep@rsiteux.

Still other anti-thronbosis drugs contenplated for use in nethods of the

i nvent i Bre intiplresintinistetions(rday baeisaderad sigMmlERsaualyer iy AdBVENGEEY C8Rvkapari n
sodium ., Narmflo {ar arin ' ran, RatiQlShsSdl e 1 ndirect
(Antit e&%io?-t epe%] é:ntt%?] ﬁéfé}’ ?%%ﬁboepglgﬁéﬁ%a@g%%dagari nc’ux (Ari fit ra0) and
i dr aparhadenticiohgobiticAn tidithicaahheal:pd epehdedtnifXadionhigeribdbasis flh as BAY

59-7939 [B , DPC-423 [Bristaol - | i bb], DX-9065a [Daiichil],.
L_Y517_71%%@%@%}«%&%@@@9%8;@%[-glﬁi‘%e‘ gﬁrn??nt%%g’lfm k) @O%ggﬁ? Hhﬁl thoga‘ééfkg%‘b) ,
bi val i rudin; QIB%@%}%@&‘&%@& Q)y. argatroban (NovastanQ), nelagatran,

and xi megagaigran It should be understood that the
di sorder that nay be treated by the conpositions of the present invention

are limted only by ﬁhe fact that the disorder needs a therapeutic
i nt er veht i onM&HICERO pl at el et aggregation. The doses of the agent
may be nodif jed a6 8a68; | AW duahr Subkestan Foscidal ket ar gui dance on the

routes of a m'ﬁT“Stratlon, and uses those of skill 1n the art are referred
to the Physician' b deskpRbfter madeds of trepsmentart ithedaveuion arohpgagitss and

formul ations, .routes of.adm pjstrati.on J.ent I.1ar \Ssed.ifor
agent s g gt SScroaraln pEuE o s R R TNET B8 SERE L,
Edn., 2003)athcASQr-enox EMd{Sae@arGiisca@niray agdocingiatisch®? 3n hoaer BPRt, 57t h
Edn., 2003), Qﬂ%yl inTM (see e.g., entry at pages 3142-3143, PDR ‘?szth Edn. ,
2003), BeGbandiNrdaseentargpropbylestc and eapeEndss g coBWesIigRre sRpifEdr. ©© 2003 .
Integrilinim(see. e LY 186 A k38 2 mi RDPhe B b uBRE: is a2083) .
Pr esamtﬁhﬂ%ﬂrﬁr&‘bfegﬁseﬂf&ﬂ%f?f %ﬂ%%*”g%t}%g%g%rl&z- 2053 BDR - B7th Bdn. . 2003).

Pl avi x Tl {@8apR.-ather@RleysiAtn pAgeasedRIBopdbldn pRIR; chMcmstdmd, F2003) ,

Pletal TM (see e.g., entry_ at pages 80-2782, PDR. 57th ) 200‘%%

REOPr 0 Tawia(ie 26240 of SRy yh‘élﬁsf%fag@sﬂﬁ’gé 6t %éf’é,ab%ﬁ}m%%t?%a E‘%ﬁ?ﬁ thapgvsyaee

Coundi ny oratBRer@ls. ROGESat@fdndBdOa PR chojehfrdEtivel 0f2003) ,

Fragm ﬂ%é@%ﬁe]@%iat entr yrat&’ pages a2750-nz754, PDR, 57th Edn., 2003),

Hep- LockIMIL(sebdoes, gn Hizihtavyl 33 mgafes tx8d-or 2p8HL PR, 196 7egidE@habove0p3)
LovenoxTM (see e.g., .entry at pages 739-744 DR, 57th Edn 20 e

VT adoniMis e A Goleitolrhiofter BAGBSF081 S84 PRRASEHR BV SUB% These
entri eseqie’i‘iffc@&of%@ 6@11‘?15&{?11%? to show the level of skill in the art
relating to formulating and using compositions as anticoagul ants and
anti-pl atel et agefitesaméunt Afitiodificalde® A€ pdsteig cffective to decrease agyylatéan n
therapy using apti-diabetic drugs.t | ower bl ood gl uco | evel.s: [.Ssal so
cont enpiPaiGtFOlEEREIE FoF VT Fﬁoﬂgﬁ g ﬁ%ﬁé?ecéeﬁdt%ﬁPg‘wﬁ ‘Tgrnci%?lgren?mgdnzﬁhlohi Bhetics
are admaLsh fEaG Q& i‘%j&ﬂq}z@&@siﬂeﬂlﬂ&u_ﬁgég.,ﬁﬂiph?ldxi@ﬁ)ﬁthemppmgi yEeimee) AGENt S
or oral~ anti hyperglycenic agents. Antidiabetic drugs divided intqg S|_§%

gr oups: the psiginent oEliE prapbabisashystiphal'el eremdicd fsersiNppi B deckie giihdes,
meglitinides, and thiazol.idinedio . ' : diBed

Novol i rt V%BE@#‘SP@ dEesdnge Sgls%)hly{e}i\%éifts} catpent; and Wg?tééggﬁggégﬁg%%s Ul n
suspensi O/ fro@i is inditdied fiv SReRGitom: dagenbhalreddyrnifbatg bos atteatscexisend t he
duration of insulin action. Use of inhaled forns of insulin are also

cont enpl at ed. Sul fonyl ureas increase insulin release fromthe
beta cells of the pancreas, and includegchl orpropam de [ D abi nese],

tolazam de [folinase], glipizide [Gucotrol], glinmepiride (Araryl),

tol butam de (Orinase), acetohexam de (Dynelor), glyburide (D abeta,

M cronase, dynase), and gliclazide (Diamcron).

e



The bi guani de cl ass of conmpounds nenti oned above decreases hepatic gl ucose

producti on, decreases intestinal absorption of glucose
per i pher ¥10 HPUe58E upt ake and use. The ma&??&s gg%g?ass of

conmpounds stimulates insulin production and may be used in combination with
net f or m n Thi s clnasﬁnanm,ahmd@mai epagtarol e@te@f@%@h@iﬁﬁwﬁﬂaﬁﬁcﬁ%ﬂ@gﬁ PPi ni de

(Starlix) zolidin redu oducti on
in the MPYK¥RIAHG Eﬁbﬂ‘étr]égé’énqll’i‘ PS* r?OH’eeﬁ}?chﬁef'ggff Eg%?gnu%fat e&lgfr%ﬁ%ﬁqglél e cells.
These % ARYn B USIBGnik fa @R idaloh i sitfoh Do MBE fideRiioh @rachieselh f onyl ur ea,
and inc e ‘rosiglitazone (Avandi a é and pi oglitazone (Actos).
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Conbi na(thodmtdld)i&rsap@cquha@nﬁlab@téﬁ mel/péPt.i de anal ogs is al so
contenpl ated. Such, anal ogs incl ude r
secr et agogues, in ?fg% PIRAYS ﬁneith% fglte%?%&m}"e%? (%éﬁﬂl&g% Hgag?é s

i nhi bi tgr aYcaPﬁB{résgﬁal( @ilséa@e KNOWRdaSreah, WE0sem depehdestular dsedsesiatfeapioc pepti de
or AP). Both G.P-1 and G P are inactivated b he di p Eltgégirrgpfgtl dase- 4

( DPP- 4)dzs@s¢secrf tb@}malifdiélﬁ Cilfﬁ’el:ilai?&ei’}@?@ha@iﬂé@"(‘%u B@%ﬁ*ﬁ& é“"éyet t a)
which is on| | ¥edJBP- 4
i popt 1 2 Bipe T aneatay pBmRer ol P el iR, 2 ping AcRAGHACAL LR
concent gradrioafle@kis! Qﬂ?cz dsdiyrodinRirbke: isebernias edvghicdivat dpmdgyomﬁ, plemm ii(dl}ﬁr those
peptidase-4 (DPP-4), this class of eptlghs i ncI Idﬁ?% Vi | dag t n and
si t agl i psfunctiapipiiasing wﬂaéﬁ?hS%lte}’ﬁH%f by ‘Wi"h"@ﬁc e EYPBMEMSEY ng and
SUPPT €Sg l%%%ﬁﬁhalﬁx@aﬁﬂ%ﬁf R oPE b HEi-AGH REPRLIeRbdid @hrombosis, high blood t 1S

e app

under st 00 ication of the teachings of the present invention
to a sgﬁmqmmarplranghﬁnﬁmomsaspcmithc)mwmtl!d'n ipeludps phodhel adapaisicring thés of one

h di Kill i h h .
Exanpl o s Sobr St frrPaickn Roahe ek T AR RE R g, "

processgs.fidh Cfgnﬁh{p}dtaqlcg.{elt&@gméﬁ$e and manuf acture appear bel ow. Exanple 1
Preparation of nodified LCAT protein A pol ynucl eoti de. encodi ng

wild type human LONEr gisoisel whitlSEO compretions ofihe Pesesdrehtighimuneh! 17 ver

DNA |ibra di t d
lisi ng. QU AR b8 T Earih ot 84 St ShAnSa IR el Gl 2™ known and

rout i nelysci ihétg@siclsPndibeadylslipidenia, myocardial Bifarefibwy strpld, Kmncarbhmbs
contai ning the desighed nmutations were incorporated into the newy

synt hesikgwehiBNA nol ecul es. The newl y synt hesi zed LCAT codi ng sequence was
tagged with nucl eotide encodi ng human Pc fragnent at the Cterm nus
of the enco d rﬁia Ll ifof! ental tenplate was digested with Dpn |
endonucl ease. ThEMBth@KQ(dompﬁlﬁrﬁilS aﬁ)h\léommsutmmm@etlhEEMBlarwefthants was
transforned into XL1-Blue E. col.. Jﬁlasm nco% ng. ﬁut ant. LC%;ru%re
r ecoverdgpiesang iFlemppaiery sl Allyaor o ete*i*ﬁe"ﬁﬁ‘ B St AR &t '0fs in the
pl asm %{msmsﬁﬁfthé f?iﬁgc : HRAL limmngma! N1 sniasdo Ldyeolimes i gk SATFC
ecte

constructs were trans Into ceIIs for protein expression using
DHFR- b e amiiatdis) oﬂ/@r@ﬁﬂ:@dt%%}iﬂmﬁmm@m ppduggn of soluble mediators

(including but not limited to cytokines, oxygen radicals, enzymes, prostanoids, or vasoactive
amines), or cell surface expression of new or increased numbers of mediators (including, but
not limited to, major histocompatability antigens or cell adhesion molecules) in inflammatory
cells (including but not limited to monocytes, macrophages, T lymphocytes, B Lymphocytes,
granulocytes, polymorphonuclear leukocytes, mast cells, basophils, eosinophils, dendritic cells,
and endothelial cells). Tt will be appreciated by persons skilled in the art that the activation of
one or a combination of these phenotypes in these cells can contribute to the Initiation,
perpetuation, or exacerbation of an inflammatory condition.

Methods, compounds and compositions of the invention are useful in treating
such diseases as arthritic diseases (such as rheumatoid arthritis), osteoarthritis, gouty arthritis,

spondylitis, thyroid-associated ophthalmopathy, Behcet discase, sepsis, septic shock, endotoxic
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set and chem cal | y-defi ned nedi a. Reconbi nant human LCAT-Fc (rhLCAT-Fc)
fusion nmutant proteins (i.e., nodified LCAT proteins) were isolated from
cul ture ME@AP®9BIS34 ansfected CHO cel l's. Productions (i PET/URUSHERIAL | ons)
have invol ved growth of transfected CHO cells in either shaker flasks or

bi or eactgécky eaaleBatidel pdif oGAT pbuitiweepet adxit ehsdkesymébainemusthma, chronic
Purification of Pc-fused nodified human LCAT prateins,. was, peglf ormed as

f ol | ows braghitiorableraihenitivailenaid SPnivaEYEEs-o@ sy feYURCty g IP ot ei n
production and cr ‘ . : j ntrifugation
or hol | gwnfllﬁ sy a‘ﬁ?@?%?ﬁ%#’%%@?ﬁa érﬁyﬁ(ﬁajgg{?q%rﬂj %if%l?ggg g}r%h%lrag}gucti ons,

r espect ipvBinymatdhalichudgud astcliraiondstrtdtar painhoeny doaged sdicogetiymonary
concentrated 10x - 20x and buffer-exc ‘angﬁrd, into 20. nMg_odi um . )

phos phats&regidosis. JersRONAELY % (5598 LA HEM NG JLIEETSHT o  AREESPWEL “&lr o
resin (G Bl OsGlgr 58S . Mttbenidtien s@peiflgh sal t
phospha’%‘lg}u@géﬁ%ﬁ%gmgm%éﬁiﬁgmth %ylgﬁﬂgw%?ig?%ln was eluted with 300 mM
Ci t r at e foypHtidn AtheFbsateedhis, patoinnome dusneesnewh ralkystediodimnts etvtiematpsispf-Eer |, pH

8.0. In order to enri.ch the Protein.A affinit urifi kial, to.greater
Chan 90954 BR1PlBhGIRHBR SEBARS (o RArEsor ey Lartin e s oo E AT Rlee ]
Chr omat Qﬂfoﬁﬁfgxorﬁah@aeﬁmmﬁn%ﬁ@wﬂ%bw@& ditdakdsz adh sAACpbhmeditaasd imed pool was

| oaded directly onto a pre-packed Biosuite Phenyl H C colunn (Waters)
resul ti méperative helitbupilolifratiiedympliqspeeldisprses. s4ch 1dosgitHedu§on8nd t he bul k

of the full.-|engt r.ot ej ‘ ri t c Modif i \
prot ei niyr{?&%l}oéyté‘ig]ﬁ?]ééém\g}i QLQ) S?eﬁg?&g?té‘gi %%pt 184‘3?387%%?(?% “%g%% -Bgr:%c?tl i ons
vere angdyzesk:d1an-nep ¢ Bvsagendohfiihmatout Heewngkh spOAT atbEc Nemettisnal
sequence (NTS) and were pool ed accordingly. An H1C pool was then

concent parEdisapidutieiither purified via preparative size-exclusion

chr omat ogr ap Q) W pEL7- 2, 10%glycerol, 50 I'I M EDTA as the
nobi | e phase@‘/1:!r<']£&“%08\-ﬂg1 felludiond C product was concentrated to 5 nmg/nL if
necessary, ali quoti@dalancorftdrasihied fhor dr.cobpanpdse cOnBuitansnd orctmodiof thed LCAT
protei ns LCAT enzyne actjVvit : ctivity of .the nodifie CAT
pr ot ei nETHRER IHEPBPHE SEEhY th%'é"saﬂp?r?‘{é’flaﬁ’é‘r 1‘8@?&%&@%4@ %I'HeW}P%EE g’f’bﬁf15 éélﬁ?/(gtro[si on
of 31-14labg &%esnﬁ}o?%%%d (RRqet GRAESEHOEY @SSRS fIGEENhe blunkfies @ asma

[ CAT actiVi ty assay (CFR), human plasma sanples were equilibrated with a
trace ampumbowd disadémslimbeleddt otidingside etherscla@ssnmyperedipbinérgions iE'Est er ol

esterification was neasur.ed .thin layer. .chromat ogr FS
STter i ACBHOT OIS P CEBBPRNTA A R T S e e BRLY el cbhpBRRLY B
65- 73) . the present invention Qfill B8 B hibdiGn Gepewdioachil vehiheusdngichpaklophinp s one

assay format, nodified [ CAT protein was expressed in CHO cells and enzyne
secr et evHighdimrmatwnat absptivembishreen dillebmpdl sachpid VYR L adiag tq Hlatelds Brtim f ree
cul ture nedi.um The act Vi f N : i ul ture
modl & waSCEaR S aR s e P ORIl o bl LAY Rl GG, |

st andar @xﬁxﬂgk@lbﬂaﬂ&&hwﬁe&s pichce dur et (iGhed tethrambofd @83batytdpepic puResa, 23:
680-691). The initial m xture contained ﬁ%pﬂgphati%‘cholggpe fgiPC)

(Si gma) typedhend platskeeiypr san dYibetaardgignasy ( n AP GRMPEHES QF SPEPINEIYH

250:12. 3. 0, 8)e; ' L8R PRICIBS MBI Slatla QHRQIA HE Wi t h

t he nodi e?‘ié%)n&cﬁ g?%&et?%—]}“%f tilﬁg%tﬁ@l&lﬁy was d%%%rlm' ngg_by measuring the
conver siaggre@fiion adhekahpheds,cholpestienscindtroetbtrbl s tlep yichdsn grolengingRigedssed
in nnol CE/nlL per hour,. Th?1 actiwvit of.r{érhe mg)di'f‘iéﬁd FAT enz rrtecailrgi t he
puri fi edIgR MEENMERE aF SHNUETF HFTRIHE QHrRORRON a8 ?:I%OIS it} (PSFPr RS nant
LCAT pr gt & id | £dsh & cWinbBusdsansasslitRhoted mefoal hienistyl gol urmre

t hat sp@%@?@%@%&%%gﬁ?"zed tt he CFetpf%sison fraégmgnt of et he rgcanbi nant

pr ot ei nantbroamilekt agidts md/yr anegilnelehagentsp &eithere BiclpjesepCiaypiitse PEpades s tag of

t he reconbi nant protei.n. LCAT acti.vi f £ - essed in
nnol CEF‘E)‘BP%@?’.C%KE’P POPRYA é%%@os&sé?r tﬁ%ér%%tﬁ%{)fgﬁoqnn%g{g%gg’t%@gilﬁggéggte%i ns
are SUNQRSdZB6Y ds A Talc@ladry TalInethdt LeGaTe And invichy iRakd fibwoMadintingd LCAT

prot ei n( nnol / h/ Rg)
blockage of the vessels.

Compounds, compositions and methods are also useful for the treatment of any

disorder that is presently treated using anticoagulant therapy. Such disorders include
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WIld typeWld type sequence Addition of Q before first am no aci d++
Addition of P between amno acids 1 and 2 Usi ng nouse Kappa chal n si gnal
pept i de+WORNHGSAl¥man | gGL si gnal peptide++ N-terninal AR BGE - f usi on
Addition of FWLNV at N-termnal ++ Addition of FWLNVLEPP at N- term nal ++
Addi t i opulafonmeliRRPuatabE arfg@tarinyatardihl Fifddéedn, Bb@tvein thrombosis, atrial

fibrillation with embolization, acute and chronic coagulopathies (disseminated intravascular
coagulation), for prevention of clotting in arterial and cardiac surgery, for prophylaxis and
treatment of peripheral arterial embolism. The compounds, compositions and methods are also
used to treat thrombotic thrombocytopic purpura, other types of microangiopathy that are
mediated by spontancous interaction between VWE and platelets, platelet type or type Ilb von
Willebrand diseases in which there is an increased binding of VWF to platelets (either caused
by a defect in GPIb or in VWF). The compounds, compositions and methods described herein
are useful as anti-platelet agents in blood transfusions, extracorporeal circulation, dialysis
procedures as well as blood sampling for laboratory procedures. The compounds,
compositions and methods are also used to maintain the patency of an indwelling venipucture
device that is being used for intermittent injection or infusion therapy or blood sampling. The
compounds, compositions and methods are particularly useful in surgical procedures to prevent
the formation of blood clots, Such indications are particularly desirable for patients
undergoing abdominal surgery to reduce the risk of thromboemolic complications, patients
undergoing knee or hip replacement therapy during and following the replacement procedure,
as well as a general prophylactic to prevent clot formation at a later stage. The compounds,
compositions and methods are further useful in the treatment of subjects that are under risk of
thromboembolic complications due to severely restricted mobility e.g., during acute illness.
Any such disorders may be readily treated by the compositions described herein. The
therapeutic methods inciude both medical therapeutic and/or prophylactic administration, as
appropriate.

As used herein, the term "inhibits platelet aggregation” includes its generally
accepted meaning which includes prohibiting, slowing, or reducing the severity or degree of
platelet aggregation. Such an inhibition may be measured as a function of time taken for a
given sample to coagulate, In other embodiments, animal models of thrombosis. Methods of
determining the efficacy of the agents include coagulation testing, monitoring the time of

bleeding, determining hemoglobin levels of an animal and the like.

Vi. Combination therapy

The invention further provides combination therapy, wherein the compounds
and / or compositions of the invention are administered with one or more additional agent(s) In
general, the therapeutic methods, compositions and compounds may also be eniployed in

combination with other therapeutics in the treatment of various disease states, with the
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Eli ++ F1L++ FIMr+ HP++ Fl V++ F | G+ FIWH-HE F117++ FI T++ HS F1QH WO

2009/ 015314PCT/ US2008/ 071119 FI N++ F1H++
WO 2009/015314 PCT/US2008/071119

additional agents being administered concurrently or sequentially with a composition of the

invention.

A. Cytokines
Exemplary cytokines or hematopoietic factors for such co-administration

include IL-1 alpha, IL-1 beta, IL-2, IL-3, IL-4, IL-5, IL-6, IL-11, colony stimulating factor-1
(CSF-1), M-CSF, SCF, GM-CSF, granulocyte colony stimulating factor (G-CSF), EPO,
interferon-alpha (IFN-alpha), consensus interferon, IFN-beta, IFN-gamma, IFN-omega, 11.-7,
IL-8, 1L.-9, 1L-10, [1.-12, TL-13, IL-14, TL-15, IL-16, IL-17, 1L-18, IL-19, IL-20, IL-21, TL.-22,
IL-23, 1L-24, TL-31, IL-32 alpha, IL-33, thrombopoietin (TPO), angiopoietins, for example
Ang-1, Ang-2, Ang-4, Ang-Y, the human angiopoietin-like polypeptides ANGPTLI through 7,
vitronectin, vascular endothelial growth factor (VEGF), angiogenin, activin A, activin B,
activin C, bone morphogenic protein-1, bone morphogenic protein-2, bone morphogenic
protein-3, bone morphogenic protein-4, bone morphogenic protein-5, bone morphogenic
protein-6, bone morphogenic protein-7, bone morphogenic protein-g, bone morphogenic
protein-9, bone morphogenic protein- 10, bone morphogenic protein-11, bone morphogenic
protein-12, bone morphogenic protein-13, bone morphogenic protein-14, bone morphogenic
protein-15, bone morphogenic protein receptor 1A, bone morphogenic protein receptor B,
bone morphogenic protein receptor 11, brain derived neurotrophic factor, cardiotrophin-1,
ciliary neutrophic factor, ciliary neutrophic factor receptor, cripto, cryptic, cytokine-induced
neutrophil chemotactic factor 1, cytokine-induced neutrophil, chemotactic factor 2¢, cytokine-
induced neutrophil chemotactic factor 2f3, p endothelial cell growth factor, endothelin 1,
epidermal growth factor, epigen, epiregulin, epithelial-derived neutrophil attractant, fibrobjast
growth factor 4, fibroblast growth factor 3, fibroblast growth factor 6, fibroblast growth factor
7, fibroblast growth factor 8, fibroblast growth factor 8b, fibroblast growth factor 8c, fibroblast
growth factor 9, fibroblast growth factor 10, fibroblast growth factor 11, fibroblast growth
factor 12, fibroblast growth factor 13, fibroblast growth factor 16, fibroblast growth factor 17,
fibroblast growth factor 19, fibroblast growth factor 20, fibroblast growth factor 21, fibroblast
growth factor acidic, fibroblast growth factor basic, glial cell line-derived neutrophic factor
receptor al, glial cell line-derived neutrophic factor receptor o2, growth related protein,
growth refated protein o, growth related protein B, growth related protein v, heparin binding
epidermal growth factor, hepatocyte growth factor, hepatocyte growth factor receptor,
hepatoma-derived growth factor, insulin-like growth factor 1, insulin-like growth factor
receptor, insulin-like growth factor I, insulin-like growth factor binding protein, keratinocyte

growth factor, leukemia inhibitory factor, leukemia inhibitory factor receptor o, nerve growth
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F1D++ L3L3l ++ L3Fii L3C++ L3WH+ L3Y++ L4A++ L4AL4l ++ LAM++ LAF++ MW-H L4AW+

MY++ MI++ LAQH+
WO 2000/015314 PCT/US2008/071119

factor nerve growth factor receptor, neuropoietin, neurotrophin-3, neurotrophin-4, oncostatin
M (OSM), placenta growth factor, placenta growth factor 2, platelet-derived endothelial cell
growth factor, platelet derived growth factor, platelet derived growth factor A chain, platelet
derived growth factor AA, platelet derived growth factor AB, platelet derived growth factor B
chain, platelet derived growth factor BB, platelet derived growth factor receptor o, platelet
derived growth factor receptor B, pre-B cell growth stimulating factor, stem cell factor (SCF),
stem cell factor receptor, TNF, including TNFO, TNF1, TNF2, transforming growth factor o,
transforming growth factor B, transforming growth factor B1, transforming growth factor 1.2,
transforming growth factor B2, transforming growth factor B3, transforming growth factor B3,
latent transforming growth factor B1, transforming growth factor B binding protein I,
transforming growth factor B binding protein I, transforming growth factor f binding protein
I, thymic stromal lymphopoietin (TSLP), tumor necrosis factor receptor type I, tumor
necrosis factor receptor type I, urokinase-type plasminogen activator receptor, vascular
endothelial growth factor, and chimeric proteins and biologically or immunologically active
fragments thereof. '

B. Atherosclerosis drugs

Additional active agents may act in complementary or synergistic ways with the
modified LCAT protein when used to treat, and prevent atherosclerosis or manage cholesterol,
or related disorders such as cardiovascular disease.

In one aspect, compounds of the invention can be used with statins. Statins are
drugs that competitively inhibit 3-hydroxy-3-methylglutaryl coenzyme A reductase "HMG-
CoA reductase,” which is the enzyme that catalyzes an early, rate-limiting step in cholesterol
biosynthesis, Hebert et al., JAMA 1997, 278: 313-21. This combination, in addition to raising
HDL levels and lowering LDL levels may also lowers triglyceride and reduce inflammation. It
is believed that the combination can have additional therapeutic effects, for example, the
combination may lower blood pressure; protect against heart disease, for example, by reducing
smooth muscle proliferation, reduce heart attacks, reduce platelet aggregation, and to reduce
strokes as well as peripheral arterial disease (clogging of the arteries to the legs).

Examples of statins of the invention include, but are not limited to, mevastatin,
pitavastatin, rosuvastatin, pentostatin (Nipent®), nystatin, lovastatin (Mevacor®), simvastatin
(Zocor®), pravastatin (Pravachol®), fluvastatin (Lescol®), atorvastatin (Lipitor®), cerivastatin
{Baycol®), or combinations thereof. Statins suitable for use in the compositions and methods
of the invention are also disclosed in U.S. Pat. Nos, 4,681,893; 5,273,995, 5,356,896;
5,354,772 5,686,104; 5,969,156, and 6,126,971. As some statins may exist in an inactive
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form, such as a lactone (e.g., simvastatin), the invention encompasses using the active form
(e.g., b-hydroxy acid form) of them. See Physicians Desk Reference, 54.sup.th Ed. (2000) pp.
1917-1920.

Fibrates or fibric acid derivatives are regarded as broad-spectrum lipid-
modulating agents in that although their main action is to decrease serum triglycerides they
also tend to reduce LDL-cholesterol and to raise HDL-cholesterol. It is believed that the
combined use of compounds of the invention and a fibrate may reduce the risk of coronary
heart disease events in those with low HDL-cholesterol or with raised triglycerides by speeding
up the chemical breakdown (i.e., catabolism) of triglyceride-rich lipoproteins that circulate in
the body.

Fibrates include, but are not limited to, bezafibrate, ciprofibrate, fenofibrate,
gemfibrozil, clofibrate, or combinations thereof. Fibrates suitable for inclusion in the
compositions or administration in the methods of the invention are disclosed in U.S. Pat. Nos.
4,895,762; 6,074,670; and 6,277,405,

Biguanides for use in the compositions and methods of the invention include,
but are not limited to, metformin, phenformin, buformin, or combinations thereof. Bignanides
suitable for use in the compositions or methods of the invention are also disclosed in U.S. Pat.
No. 6,303,146. The combined use of compounds of the invention and a bigaunide may
improve glycemic control by enhancing insulin sensitivity in the liver and in muscle. The
combination may reduce or avoid cardiovascular risk factors such as dyslipidemia, elevated
plasminogen activator inhibitor 1 levels, other fibrinolytic abnormalities, hyperinsulinemia,
insulin resistance, and is an effective and safe therapeutic agent for the treatment of type 2
diabetes.

In another aspect, compounds of the invention may be used in combination with
glitazones, which may increase glucose uptake in muscle and reduced endogenous giucose
production. Glitazones include 5-((4-(2-(methyl-2-pyridinyl aminojethoxy)-phenyl)methyl)-
2 A-thiazolidinedione, troglitazone, pioglitazone, ciglitazone, WAY-120,744, englitazone, AD
5073, darglitazone, rosiglitazone, combinations thereof, or a pharmaceutically acceptable salt,
solvate, clathrate, polymorph, prodrug, or pharmacologically active metabolite thereof.
Glitazones suitable for use in the compositions or methods of the invention are disclosed in
U.S. Pat. Nos. 4,687,777 5,002,953; 5,741,803; 5,965,584; 6,150,383; 6,150,384 6,166,042;
6,166,043; 6,172,090; 6,211,205; 6,271,243; 6,288,095, 6,303,640; and 6,329,404,

Compositions comprising modified LCAT proteins of the invention and a

sulfonylurea or a derivative thereof may increase insulin release from the pancreas and may
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further insulin levels by reducing hepatic clearance of the hormone. Sulfonylurea-based drugs
for use the compositions and methods of the invention include, but are not limited to,
'gh'soxepid, glyburide, acetohexamide, chlorpropamide, glibomuride, tolbutamide, tolazamide,
glipizide, gliclazide, gliquidone, glyhexamide, phenbutamide, tolcyclamide, combinations
thereof, or a pharmaceutically acceptable salt, solvate, or clathrate.

Combination compositions may also include agents that inhibit CETP. Such
agents are, for example, Torcetrapib, and S-C2[([1-(2-
ethylbutyi)cyclohexyl]carbonyl)amino}phenyi)2wmethylpropanethioate.

Additional active agents also include cardiovascular drugs. Cardiovascular
drugs for use in combination with the compounds of the invention to prevent or treat
cardiovascular diseases include peripheral antiadrenergic drugs, centrally acting
antihypertensive drugs {(e.g., methyldopa, methyldopa HCl), antihypertensive direct
vasodilators (e.g., diazoxide, hydralazine HCI), drugs affecting renin-angiotensin system,
peripheral vasodilators, phentolamine, antianginal drugs, cardiac glycosides, inodilators {¢.g..
amrinone, milrinone, enoximone, fenoximone, imazodan, sulmazole), antidysthythmic drugs,
calcium entry blockers, ranitine, bosentan, and rezulin.

Depending on the disorder for which treatment is sought, compounds and
compositions of the invention are used in combination therapy with other therapeutics that
achieve a specific biological effect.

1. Cholesterol lowering drugs

Various medications can lower blood cholesterol levels. They may be
prescribed individually or in combination with other drugs. Some of the common types of
cholesterol-lowering drugs include statins, resins and nicotinic acid (niacin), gemfibrozil and
clofibrate. Thus, combination therapy is contemplated utilizing, for exampie, clofibrate
{Atromid-S, which raises the HDL cholestero] levels and lowers triglyceride levels),
gemfibrozil (Lopid, which raises HDL cholesterol levels), nicotinic acid (which works in the
liver by affecting the production of blood fats and is used to lower triglycerides and LDL
cholesterol, and raise HDL ("good") cholesterol), resins (which are also called bile acid-
binding drugs and work in the intestines by promoting increased disposal of cholesterol},
including cholestyramine (Questran, Prevalite, Lo-Cholest), colestipol (Colestid) and
colesevelam (WelChol), and statins including atorvastatin (Lipitor), fluvastatin (Lescol),

lovastatin (Mevacor), pravastatin (Pravachol), rosuvastatin calcium (Crestor), and simvastatin

(Zocor).

46



NSD- C31Y+++ NSA-C3 1 Y+-HE T246NV28A- C311++ N384V281- C311++
W2- C31V28C- C311++ N5- C31V28T- C311++ L4- C31V28R- C311++ - (}T 10 1-1++
P2OF- C31WAROMYTIE3 | | ++ V28- C31030A- C311++ G301- | C31++ ﬁ @gp{ﬁ
| C31- 1L32++
The drugs of first choice for elevated LDL cholesterol are the HMG CoA

reductase inhibitors, e.g., atorvastatin, fluvastatin, lovastatin, pravastatin, rosuvastatin and
simvastatin. Statin drugs are effective for lowering LDL cholesterol levels, have few
immediate short-term side effects, are easy to administer, have high patient acceptance and
have few drug-drug interacttons.

Another class of drugs for lowering LIDL. is the bile acid sequestrants —
colesevelam, cholestyramine and colestipol — and nicotinic acid (niacin), which have been
shown to reduce the risk for coronary heart disease in controlled clinical trials. Both classes of
drugs appear to be free of serious side effects. But both can have troublesome side effects and
require considerable patient education to achieve adherence, Nicotinic acid can be used by
patients with triglyceride levels that exceed 250 mg/dL because bile acid sequestrants tend to
raise triglyceride levels.

2. ACE inhibitors

Angiotensin II causes blood vessels to contract and thereby narrows the blood

vessels. The narrowing of the vessels increases the pressure within the vessels and can cause
ﬁigh blood pressure (hypertension). Angiotensin 11 is formed from angiotensin 1 in the blood
by the enzyme, angiotensin converting enzyme (ACE). ACE inhibitors decrease the
production of angiotensin 1L As a result, the blood vessels enlarge or dilate, and the blood
pressure is reduced. ACE inhibitors that available in the United States include captopril
(Capoten), benazepril (Lotensin), enalapril (Vasotec), lisinopril (Prinivil, Zestril) fosinopril
(Monopril), ramipril (Altace), perindopril (Aceon), quinapril (Accupril), moexipril (Untvasc),
and trandolapril (Mavik).

C. Anti-inflammatoryv drugs

In prevention and treatment of inflammation, combination therapy is
contemplated with, for example, acetylsalicylic acid (Aspirin, Ecotrin), choline magnesium
salicylate (Trilisate), diclofenac {Voltaren, Cataflam, Voltaren-XR), diftunisal {Dolobid),
etodolac (Lodine), fenoprofen (Nalfon), flurbiprofen (Ansaid), ibuprofen {Advil, Motrin,
Medipren, Nuprin), indomethacin (Indocin, Indocin-SR), ketoprofen (Orudis, Oruvail),
meclofenamate (Meclomen), nabumetone (Relafen), naproxen (Naprosyn, Naprelan, Anaprox,
Aleve), oxaprozin (Daypro), phenylbutazone ( Butazolidine), piroxicam (Feldene), salsalate
(Disalcid, Salfiex), tolmetin {Tolectin), valdecoxib (Bextra), and COX-2 selective non-
steroidal anti-inflammatory drugs (NSAIDs) including Bextra, Celebrex, Naproxen, and
Vioxx. Prescription-only NSAIDs include ibuprofen (Brufen), aceclofenac (Preservex),

acemetacin (Emflex), azapropazone (Rheumox), celecoxib (Celebrex), dexketoprofen (Keral),
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diclofenac (Voltarol, Diclomax, Arthrotec), diflusinal (Dolobid), etodolac (Lodine), fenbufen
(Lederfen), fenoprofen (Fenopron), flurbiprofen {Froben), indometacin, ketoprofen (Orudis,
Oruvail}, mefenamic acid, meloxicam (Mobic), nabumetone (Relifex), naproxen (Naprosyn,
Synflex}, phenylbutazone {Butacote), piroxicam (Feldene), sulindac (Clinoril), tenoxicam
(Mobiflex) and tiaprofenic acid (Surgam),

D. Anti-thrombosis drugs

In methods for prevention and treatment of thrombosis-related conditions,
combination therapy is contemplated with anti-thrombosis drugs such as anticoagulant drugs,
which inhibit the ability of blood to clot, or coagulate and include dalteparin (Fragrin),
danaparoid (Orgaran), enoxaparin (Lovenox), heparin (various), tinzaparin (Innchep), warfarin
(Coumadin), and lepirudin (Refludan), and antiplatelet drugs such as aspirin, ticlopidine
(Ticlid), clopidogrel (Plavix), tirofiban (Aggrastat) and eptifibatide (Integrilin). Still other
methods include the use of bivalirudin (selective and reversible thrombin inhibitor), argatroban
(reversible inhibitor of thrombin), and low molecular weight heparins (LMWHs), including
enoxaparin (Lovenox), dalteparin (Fragmin), ardeparin (Normiflo) fondaparinux and
jdraparinux. Still other anti-thrombosis drugs contemplated for use in methods of the invention
include fragmin (dalteparin sodium injection) lovenox (enoxaparin sodium), Normiflo
(ardeparin sodium), Orgaran (danaparoid sodium), indirect (Antithrombin-Dependent) [Xa
inhibitors such as fondaparinux (Arixtra®) and idraparinux , direct (Antithrombin-
Independent) FXa inhibitors such as BAY 59-7939 [Bayer], DPC-423 [Bristol-Myers Squibb],
DX-9065a [Daiichi], LY517717, razaxaban (DPC906), lepirudin (Refludan®), desirudin
(Revasc®), bivalirudin (Hirulog®, Angiomax®), argatroban (Novastan®), melagatran, and
ximelagatran (Exanta®j.

It should be understood that the disorder that may be treated by the
compositions of the present invention are limited only by the fact that the disorder needs a
therapeutic intervention which inhibits platelet aggregation. The doses of the agent may be
modified for each individual subject. For particular guidance on the routes of administration,
and uses those of skill in the art are referred to the Physician's Desk Reference for generalized
descriptions of formulations, routes of administration and patient monitoring used for agents
such as Aggrastat™ (see e.g., entry at pages 1933-1937, PDR, 57th Edn., 2003), Aggrenox™
(see e.g., entry at pages 1023-1026, PDR, 57th Edn., 2003), Agrylin™ (see e.g., entry at pages
3142-3143, PDR, 57th Edn., 2003), Flolan™ (see e.g., entry at pages 1516-1521, PDR, 57th
Edn., 2003), Integrilin™ (see e.g., entry at pages 2138-2142, PDR, 537th Edn., 2003),
Presantine™ (see e.g., entry at pages 1052-2053, PDR, 57th Edn., 2003), Plavix™ (see e.g.,
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entry at pages 1098-1101, PDR, 57th Edn., 2003), Pletal™ (see e.g., entry at pages 2780-2782,
PDR, 57th Edn., 2003), REoPro™ (see e.g., entry at pages 1866-1870, PDR, 37th Edn., 2003},
Coumdin™ (see e.g., entry at pages 1074-1079, PDR, 57th Edn., 2003), Fragmin™ (seee.g.,
entry at pages 2750-2754, PDR, 57th Edn., 2003), Hep-Lock™ (see e.g., entry at pages 1284-
1288, PDR, 57th Edn., 2003), Lovenox™ (see e.g., entry at pages 739-744, PDR, 57th Edn.,
2003), Miradon™ (see e.g., entry at pages 3051-3052, PDR, 57th Edn., 2003). These entries in
the PDR are provided to show the level of skill in the art relating to formulating and using
compositions as anticoagulants and anti-platelet agents.

E. Anti-diabetic drug.

Combination therapy using anti-diabetic drugs that lower biood glucose levels is
also contemplated. Except for insulin, exenatide, and pramlintide, antidiabetics are
administered orally and are thus also called oral hypoglycemic agents or oral
antihyperglycemic agents. Antidiabetic drugs divided into six groups: insulin, sufonylureas,
alpha-glucosidase inhibitors, biguanides, meglitinides, and thiazolidinediones.

Insulin (Hamulin, Novolin) controls blood glucose levels. Forms include

isophane insulin suspension, insulin zinc suspension, and other formulations that extend the

duration of insulin action. Use of inhaled forms of insulin are also contemplated.

Sulfonylureas increase insulin release from the beta cells of the pancreas, and
include chlorpropamide [Diabinese], tolazamide [Tolinase], glipizide [Glucotrol], giimepiride
(Amaryl), tolbutamide (Orinase), acetohexamide (Dvmelor), glyburide (Diabeta, Micronase,
Glynase), and gliclazide (Diamicron).

Alpha-glucosidase inhibitors inhibit the conversion of disaccharides and
complex carbohydrates to glucose, and are useed in combination therapy with sulfonylureas or

other hypoglycemic agents. This type of anti-diabetic agent includes acarbose [Precose] and
miglitol [Glyset].

The biguanide class of compounds mentioned above decreases hepatic glucose
production, decreases intestinal absorption of glucose and increases peripheral glucose uptake
and use.

The meglitinide class of compounds stimulates insulin production and may be
used in combination with metformin. This class includes repaglinide (Prandin) and

nateglitinide (Starlix)}.
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peptide-1 (GLP-1) and gastric inhibitory peptide (also known as ghicose-dependent

insulinotropic peptide or GIP). Both GLP-1 and GIP are inactivated by the dipeptidyl

peptidase-4 (DPP-4). Other peptides include Exenatide (also Exendin-4, sold as Byetta} which

is a GLP agonist. and is more resistant to degradation by DPP-4; dipeptidyl peptidase-4 (DPP-

4) inhibitors which maintain blood concentration of GLP-1 by inhibiting its degradation by

dipeptidyl peptidase-4 (DPP-4), this class of peptides including vildagliptin and sitagliptin,

and amylin agonist analogues which slow gastric emptying and suppress ghucagons, this type

including pramlintide

It is understood that the application of the teachings of the present invention to a
specific problem or situation will be within the capabilities of one having ordinary skill in the
art in Jight of the teachings contained herein. Examples of the products of the present

invention and representative processes for their isolation, use, and manufacture appear below.

Fxample 1
Preparation of modified LCAT protein

A polynucleotide encoding wild type human LCAT protein (SEQ ID NO: 1}
was cloned from human liver cDNA library. DNA encoding the wild type human LCAT
protein was mutagenized using Quickchange site-directed mutagenesis kit (Stratagene) well
known and routinely utilized in the art,

Briefly, primer pairs containing the designed mutations were incorporated into
the newly synthesized DNA molecules. The newly synthesized LCAT coding sequence was
tagged with a polynucleotide encoding human Fe fragment at the C-terminus of the encoded
protein. The parental template was digested with Dpn 1 endonuclease. The nicked vector
DNA contaiming the desired mutants was transformed into XL.1-Blue E. coll. Plasmids
encoding mutant LCAT were recovered from the transformed E.coli. The presence of the
mutations in the plasmids was confirmed by DNA sequencing analysis and the mutant LCAT-

Fe constructs were transfected into CHO cells for protein expression using DHFR-based vector
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act i vi t yelWwagasitaricied hangseein-fr20ltwe n&A%nof Tht heivitypé tprmdiied RCATVI ty;
"+++" indicates activity in the range of +100%to +500€0 of wld-t

pr ot ei neraTIan e, cudtyer midia wras dpigramEd $siBAADRR R PTORIc DY TP 1 88009

of wild; Eg{&@g }:lgﬁqte %%Iﬂ/ &ﬁfécedm@eﬁ eJrape‘l oRoPTOf, chcI:s oA 6-503631%\”1"]%’ mftmi

(nmoUn/ pg +++ C3IY. FTS - F++ CRY. FIW ++++ C31Y
C31Y, Léiture contamed egg phosphatidylcholine (PC) (Sigma), /"H-unesterfied cholesterol / human

apoAl (molar ratio of 230:12.5:0.8). After dialysis the proteoliposomes were incorporated
with the modified LCAT protein. LCAT activity was determined by measuring the conversion
of radiolabeled cholesterol to cholesteryl ester and expressed in nmol CE/mL per hour. The
activity of the modified LCAT enzyme in the purified form was measured using the same
assay, except that recombinant LCAT protein was purified either with standard Protein A-
affinity colume that specifically recognized the Fc fusion fragment of the recombinant protein,
or with affinity resin that specifically recognize the His tag of the recombinant protein. LCAT
activity of purified samples was expressed in nmol CE/ug/hour,

Activity ranges of the exemplary modified LCAT proteins are summarized in

Table 3.
Table 3
LCAT Activity
Position Modified L.CAT protein {nmol/h/ug)
Wild type Wild type sequence +
Addition of Q before first amino
acid ++
Addition of P between amino acids 1
and 2 A
Using mouse Kappa chain signal '
peptide ++

Using human Ig(i1 signal peptide ++
N-terminal human IgG1 Fe-fusion -
Addition of FWLINYV at N-terminal  ++
Addition of FWLLNVLFPP at N-

terminal ++
Addition of FWLLNVLEPP at C-
terminal +++
F1 FLA ++
F1G oot
F1l +
F1L ++
FIM ++
FiP -
F1V ++
FI1C ++
F1Ww +++
F1Y A
FiT fete
FiS +++
F1Q ++



C31Y, N34S +-HE C31Y, L32F +++ C31Y, L32H ++-F C31Y, L7N Exanple 4 In

vi vo conpari son between w | d-type and nodified LCAT proteins

I n order ¥&M¥YINitual |y assess in vivo activity of a nfdi/FReFTER? protein
conpared to wild-type LCAT individually, the follow ng experinment was
carried out. F1Reconbi nant wil d-type LCA® protein and nodified
LCAT conprising a C31Y s@bKtitution were expressed 4 stably transfected
CHO cel |l s. The C31Y nodi Fipd LCAT was expressed andian Fc fusion protein.
the Pc vehiclejderived fyrgmeither human- or Rabbit- 1gG The wld-type

human protein was expresggd with a carboxy termnal_histidine (Hs) tag and
purified wwth affinity bﬁ%sthat t hat specificaIIyHbindthistag. The C31Y
nodi fi ed LCAT-Fc protein purified using Protein A affinity beads. Both
fornms of purified rLCAT Eégtsei ns were sol ubilized il buffer containi ng PBS
pH 7.2, 50 fi M EDTA and 0% gl ycerol . A
LEA ++
14 L4T ++
LAM ++
LAF et
L4V : ++
LAW ++
L4Y At
14T e
LAQ ++
LAR ++
N5A ++
N5 N5M ++
N5SM ++
N5SH ++
N5SK At
NsbD A+
N3E ++
V6 L7M ++
L7F ++
L7E ++
C31A A+
C311 At
L7 C31M ++
C31F +++
C31v ++
C31C bt
C31W +4
31y -+
C31T ++
C31R ++
C3tH ++
N384C ++
C31 N384Q ++
E416C ++
FIA-C31Y ++
LAF-C31Y +++
N4E-C31Y At
N3Q-C31Y At
N5D-C31Y 4+
N5SA-C31Y 1
T246N V28A-C31l ++
N384 V28I-C311 ++

- W2-C31 V28C-C311 ++

53



Wld-type mce were fed normal chow prior to the study. Animals (n=4 per
group) were adm nistered a single dose of either wild-type or nodified

pr ot ei NSWEL208901/4Akg via |V injection and bl ood sanpl e$CREPEOBETIIEEt ed at
certain tine points over the follow ng two weeks. Serum from each sanple
was assessed far-il d-typesosnpdi fied LCAT proteis+content using standard
ELI SA. Protei njagtjjvity vwaggasgessed by conversi onyof radi ol abel ed

chol est er ol (%}@ to chelegtaryl ester (CE). Plaspp lipids - total
chol esterol ( , high L&Yqy P poprotein C (HDL-C) and miglycerides (TG

- were nmeasured using a Ny ﬁl anal yzer. Resul ts i ndicated
that the wl d{%gr%z\lxeCAT ég%,lms i sol at ed from:d'—D cells culture endi a
havi ng a nol ecufal i gh 70 kD and an activitbif 20 nnmot CE/ hr/tig.

Wl d-type protein was s -dlhave a half-life ofttess than 30 ninutes,
and plasma LCAT acti vit YCHilthi24 2 hours after admithistration.increased by
30 to 40% No change wasiCdétlééZed in plasma HDL-C tevel s over the course of
t he study. THIdowd ast, the reconbi nant human C31Y nodified
LCAT protein was isol at a3 fl+Ich2Ft he host cells cul ture nedia with a

nol ecul ar wei ght of 95 kXifmyrcner) and showed an activity of 200 nnol
CE/hr/tig. Half-life forc4ihe pwwtein after adm ni stration was determned to
be approximately 3 days,cand whthin 3 days after adm nistration plasma LCAT
activity increased up t ¢ A99%; 11 n addi tion, plasm, HDL-C | evels showed
approximately 3.5 fold i r§as 24 hours after admhistration and |asted
for about three days befé%? LrB% rned to the basal | evel. Exanple 5 Modified
LCAT activity assessnent-> = =~ Experinments Were desi ghed to asses
the ability of a nodifi QIE%Hprotei n to restore WyoA-| and HDL-C | evel s
in L(' T-knockdt@2-@te (1KEAFLURBCckout nice were gerferated as described in
publ i cati on The Journal @¥i8r@logi cal Chemistry, 1997; 272: 15777- 15781).
In brief, a group of w IKBHypSMand LCAT- knockout m+ce (11 = 4 per group)
were fed with normal chaib€figEe t he study. Ani mal4s were then treated by 1V
i njection of either nodif3lediazgconbi nant human LCAT protein

[ rhLCAT( C31Y) - hubc] at X&megidegy or vehicle bufferyof equal volume (PBS pH
7.2, 50 pilVl EDTA, 10%glyseal). Approximately 24 hours after injection,

ani mal s were teqi-Aat ed apd % d sanples collected. Serum sanples were

i sol ated fromblood. Pl Ly activity was determ ned by the conversion
of radi ol abel %gidclg est%@% ) into cholesteryl ester (CE) with use of
apoAl - pr ot eol i"pos as )

Pl asma apoA-1 protein | dyél-d

strate. WD 20(19/ 015314PCT/ US2008/ 071119

re deternmined by WStern blotting with use
of anti-nouse apoAl ant ﬁ@é&gm asma lipids (TC, HDL-C and TG were
measured by clinical an&l3jkes2F Resul t's*showed that treat ment
with the nodified rhLCAT3pHbE2CNn i ncreased pl asma HHCAT activity in wild
type mce and restored QRBasMAZWCAT activity in LCAFknockout mice. In
addition, treatnment witk3the3pwdified rhLCAT protein restored pl asma apoAl
protein levels in LCAT-kneckaut mce to approxi mtigly normal levels (i.e.,
w | d-type nouse |evel s) ~3agpaeasured with Western Bl otting. Further,
treatment with the nodi{ CAT protein restorgd plasma HDL-C levels in

G

LCAT- knockout mce to a
clinical analyzer indic
protei n suppresse he

as wld-type dde37 eve

g
h
; TG ilevels in LCAT-Rnockout mice to the same

fly Rhl : .
Pxh tely wild-type nouse level, as neasured wth
gfg%gnally, treatnment with the nodified rhLCAT
i the same treatnent tal so as neasured.

IHSE!

Exanpl e 6 Additional inGCot ¥sessment of nodifi&d LCAT activity

C311-G33F ++
C31L-G33S ++
C311-G33H ++

C31-N34 C31I-N34A ++
C31I-N34C ++
C311-N348
C31I-N34R ++ et

As used herein, “+” is the activity of the wild type protein; “++" ~-LCAT
enzymatic activity is in the range from -20% to +50% of wild type protein
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I n another series of experiments, nodified rhLCAT activity was assessed in
vivo to ¢ 1 its effect on HDL-C levels in rabbit In
brief, @%%’@%%ﬁg White rabbits (body weight -2 kg eai”hc)m\%sé‘r’”es“’f"elégvvith
normal chow before the study. Aninmals were then random zed into three
groups with edbhygroup (WA acbwsi vishisat S8t eher than Ert ofdke VaAtGEe buf f er
(PBS pH 7. 2, p®eii pMrEDTE i 0% gimpcepaimentgseitiag o ivkdiertes thfict vity

LCAT( C31Y) - r albckov gatattdilniedelsed at 1.0 ng/ kg, or 10.0 ny/ kg, respectively.
At the indicated tine points, blood sanples were collected for anal yses.
Serum sanpl es wer RlodFRUAIEAT Emambwa@enzyla{aaamatiw%f ACdaisvI(% hivhsr @ed er m ned
by the conversion of radiol abel ed cholesterol (FC) into cholesteryl ester
(CE) wi thht efghe vilddyrsAl i dedPinpoye ruifes! anvelasegs sedafes deprgigwg the pi-ds (TG,
HDL- C and_.T r.ed. LAl . a : £d. 11, |l es from
sane gﬁgﬁﬁmc% Seﬁﬁ%nﬁﬁgg@g rnﬁo %ﬁ@é& C(::[%:ﬁ Pgﬁ%n'f ?gdé% }ﬁ%{n%(tjlﬁg(r)é! 8%1”113 ?%%%g{égr ol and
TG contigaksNitermgiaghsefiaet Wdthowene ctppies maedutijycted ionfucthér canahyaesf.

Results showed that treatnment with the nodified rLCAT protein rapidly

i ncr eas¥PIPYF9A” VEATTHEEY-vity in tinme- and dose- dependent manners and al so

robustly I ann,ggér@ ﬁezlﬁsd@ sad%ngof @Y Sl i IO T Hréb fiRnialRd dose- dependent
manners. In ) e nodiTied rLCAT protein nodul ated HDL particles
dose- dependent | y Mndificd L€rT pfoeinintoirsules wmeor eadiatg! iplaasna nkddelsonclvdime

l evel s, as indicated wth EPLC analysis. Exanmpl.e 7 : o

2006/ 0 BRTICHUSII0BP BT 11 "FHRURIHGH 14 BRliaD fieidea effcacy of increasing

| Munogeningd LSl RS oNGIBL L8 NéeBtnaWtabi iy FIIET AbithgedRhBicaahether a
nmodi fied LCAT protein sequence would elicit an unfavorabl e i mmune response
i N humawigh single dosing or multijie Beding of me@lieOATAFrIBeEIMansepiingdke pasiod cA§88ssed

viain sili met hads for their po . Q_J:n n.i esponse. One
pept i deupv\tﬁsﬁ§§°?1§s§%8ﬂ]é%SW}‘?Se%%rIBﬁSO\t}ﬁ €if1$!h§%{?mn4 a%’@%@:?ﬁy asg‘l%%% aci d
sequengendiddiel. ot her peptide was al so 33 am no acids in |ength, but included
a Cl 6Y nodification of the wld-type LCAT sequence, the Cl6Y nutation
correspondi ng t o HRb-ECyaydeteamnedeipsmatcanyigtnediplvethylene Glycol (PGResy| t s
showed wi.l d=t ﬁ%' de. | : I LIRS S ati

Sur pri snltj %gfyf/& ng ﬁqr‘? “tqﬁgégﬁ?.a’f) e %ﬁ?sa%%gg%%?q%@eprgﬁqade' vvgg %?ggi%cfgg FTo0 1 nduce
a hi ghet, cobminE ar. e&&p ORI ER3 1il t190Rand ouimdadibabtet healaotr Ralché/Mitacie r esponse was
quite low, In view of this resu it is believed that the nodified C31Y
LCAT pr986/§1|%/%1§/%ﬁ%ﬂ%lée‘}% ?‘E“Hyﬁlﬁjhég %ﬁ anti-therapeutic response when

admi ni stered in ViVvo. pg was measured as {0806 QO MBEATRL inQsQfy (@l forldBichRingnd-n ot her
exanpl es herein indicates that while a wld-type LCATY protein is | ess

| i kel y réconitigue &Cal-i Fomuoteinr @sponmisgons wies ddagherchddtlSi mgthod deveopaddi f i ed

LCAT protein, .and th apaci.ty for the dified protein to i e an
RaHNE e e e R St R S R

t her apepinl GabiloRf @k wédls bPa HBSy N hldrdt¥d 914 QViekiSerp, Nunc) and incubfed hough the
foregoing invention has been described in sone detail

b f

i |1 ust raemight antf eXYaplee ploic wasrpoBes3 Bmeg Wathi 19y KBE Wﬁﬂéﬁ%?%n& Hecking wi | |
b . e raeoe . ) . ! o

er eaggéfg%(?oongﬁfsgg of E(?% n%g—%gtt(ﬁred%ﬂ! WM@ ﬁ{aﬂﬁ%se 'érrba(:é]% r’@v&:%?b@ é{)hgk'fw%f y e

t eachi I'sTrnvention that cer [ rons may be
made t Gapetsed Wb Heivelte pRitdrianginfrh@mof bee-B@irranibian reaopenmiattuld ARIpended
clainms. MCSLLP

incubation without agitation, the blocking buffer was removed from the wells. Next, the

LCAT-Fc assay standards, NSB, and quality control samples (QCs), which were prepared in
100% New Zealand white rabbit serum and pretreated at a dilution factor of 50 in PBST + 10%
NFDM, were added to the plate along with rabbit serum specimens that were also pretreated in
PBST + 10% NFDM. Following a one-hour ART incubation with agitation, the plate was
washed six times with 1X KPL Wash Buffer, then a horseradish peroxidase-labeled goat anti-
rabbit Fc with minimal cross-reactivity to human serum protein (Jackson; #111-035-046) was
diluted at a dilution factor of 25,000 in 10% NFDM containing 2% pooled rabbit serum and
added to the welis for deﬁection of LCAT-Fc. After a one-hour ART incubation with
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CLAIMS: 1. A nodified |ecithin-cholesterol acyltransferase (LCAT) protein,

wher ei n @bo@ﬂﬁ:ﬁpd' fied LCAT protein conprises a mdlﬁdﬁ@ém%-ﬁiﬂgt he
mature L amno acid sequence set forth in SEQ ID NO or SEQ ID NO 2,

(b) the m)dlflcatlon consi s f asu Stlt n_at t|o 1, and (c
t he nodigiaEPy BEPIHT 8?%Wﬁ5hﬁé§n‘?#d’ﬁlé’é?§ H“@% i3 t‘iO “P{i?&: npar ed tg) %he

wi | d- ty@ VIRl kng gcx%%ael @1&%&&{&)& P%E@La@o}ﬂgl AST H’Q’a@%ﬁﬁ? in a

plasma L act|V|ty ass he nodified protein claim1l
wher ei n cblmemsaumsxteadztumwm qatnqh@@mthdﬁmmsghsu@md (V@KM\/Wﬁ% lmfw,a t@31WwW

C31Y, C31T, di f t hi n- chol | ;
(1 oam) pravsrHLT eeren ¢ 25 BT FORE AT RRBRS A Conprir ey R o 2%
modi fi cgbhnn, trhe bt e AR CittesAiflo @na&ind i S@Ofe QS Sinditknbvn SELiENNC. 1
or SEQ IDNO 2, (b) the nodification consists of a substitution at

posi t i owagadhiaved tamughiBiation seftwaa meadiated ¢cz§=ﬁpa§!tboxpéssa eqneRTELtly amlyzpd N5, L7,

N384 6., 4.Th df d T
e ot R st RGP U b o 1 Bl SR MRS Mg, o,
1T, C3kR }-@th@ﬂdﬂofE The nodified [CAT protein of claim3 or 4, wherein

the additional substitution is F1A, F1G. F11, FI[, FIM.F1P, F1V, FIC, FLY,
FIT, F1Q F1Respgphoyedhy, tegedrmedifpd LCASOPIPEERT hast iRsp e dottabilityicampagsf o

wher ei n u;lilaecyl?ed]gﬂjkll“%?&lﬂn%ﬂ@ ﬁ{a't h‘l’th A8 fo%ug'tgrl mcxjeg‘s%d 11&-§9086L(§3\5\é19&enl—§1!nner.

Modified LCAT protein molecules showing efficacy in raising plasma HDL-C levels and
acceptable in vivo stability were further analyzed in preclinical atherosclerosis modeis.
Atherosclerosis animal modeis

This study involved the use of wild type New Zealand White (NZW) rabbits.

Animals were treated with atherogenic (high-cholesterol) diet for 4 months to induce
atherosclerosis, followed with the treatment using modified LCAT for atherosclerosis
regression. Animals were divided into 4 groups for treatments: a) vehicle; b) low rLCAT dose
and ¢) high rLCAT dose; and d) no treatment but terminating the animals for basal line of
plaque lesion, respectively. The treatment duration was set for 8-16 weeks depending on if
adverse effects occur along the course. At the end of the treatment atherosclerotic Jesions were
evaluated. The procedure for assessing atherosclerotic plaque was as following,

Briefly, animals were anesthetized using pentobarbital and then saline perfusion
was conducted, followed by fixation with paraformaldehyde. Aorta was isolated by removing
all attached organs and fat tissues and split from distal to proximal. Aorta was then pinned on
wax plates and stained using Sudan IV. Light microscope photograph was used to quantify

plaque lesion area and stain was analyzed using Image-Pro software.

Example 3
Recombinant L.CAT protein with double mutations
In view of the activity measurements observed above with various LCAT
mutations, a number of double mutants comprising a C31Y substitution and an additional
substitution, as shown below, were prepared and assessed for activity by the ability to convert

of radiolabeled cholesterol (FC) into cholesteryl ester (CE), as described before.
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7.The nodified [CAT protein of claim3 or 4, wherein the additional

substitution.hsssAA L4l, LAM L4AF, L4V, LAW LAY, LAT,pdsd@Qbsd741s 8. The
nodi fi ed LCJ%«L? p"r‘ofei n of claim3 or 4, wherein the additional substitution

is NSA, N5M N51-]1, N5K, N5D or NSE. The, | i LCAT protein of .claim3
or 4, wherein theRaddp ta‘i'eoﬁliﬁwﬂg’ﬁ](?é"i i ﬂeojr:“’?tgqg‘":?ﬂ}f“ Giﬁ“@fltsﬁo‘i’@par%f’ fﬂ@'

modi fi ed | GAT-0RO8 8l e MuBhfT31LchT PSS! N thgl Addivtd onal inaubeti tution
S N384§’,p_ %%%%qor@%4i6’c§ 11. 'FI'Ee nodi f i ed L1CATSprot ein of cl alinm 4, wherein
t he subsidytnstaconitatyapodowitiondcdStion sev@B 1Y arrdiovhes dowli-oyrgl LAbgreteint i on is

a substitution at. gosition L4. .12. The. modi fied_ L i |_ai ,
oSt L0 2 BOSE LRty S TROL LS LT Prghel s et m 12
substit H{{O!té?ﬁ] abtiity A1 3ndibRe SRV Tt Bfihk Gihke F QI 00%R 0 500RISNWILL-typberogiin t he

substitution at position 031 is 031lY and the additional substitution is
L4F. activity; and "++++" indicates enzyme activity greater than +500% of wild-type LCATY
activity.
Table 4
LCAT Protein LCAT activity (nmol/h/pg)
Wild-type +
C31Y +++
C31Y, F1S -+
C31Y,. F1W A+
C31Y, L4M ++
C31Y, L4K +
C31Y, N34S +++
C31Y, L32F 4
C31Y, L32H 4+
C31Y, L7N -
Example 4

In vivo comparison between wild-iype and modified LCAT proteins

In order to individually assess in vive activity of a modified LCAT protein
compared to wild-type LCAT individually, the following experiment was carried out.

Recombinant wild-type LCAT protein and modified LCAT comprising a C31Y
substitution were expressed in stably transfected CHO cells. The C31Y modified LCAT was
expressed and an Fe fusion protein, the Fe vehicle derived from either human- or Rabbit- 1gG.
The wild-type human protein was expressed with a carboxy terminal histidine (His) tag and
purified with affinity beads that that specifically bind this tag. The C31Y modified LCAT-Fc
protein was purified using Protein A affinity beads. Both forms of purified rLCAT proteins

were solubilized in buffer containing PBS pH 7.2, 50 uM EDTA and 10% glycerol.
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14. The nodified LCAT protein of claim4, wherein the substitution at

position 031 185 031Y and the additional substitution i S i on at
N5. 15. Tﬁg)am%l&fsl %d LCAT protein of claim 14, wherein ?ﬁ?@%ﬁst@?%ﬁi on at

position 031 is 031Y and the additional substitut] i s N5D, .16. A nodifi

I eg | ]E hi 3 chol est ePGld-&By MiFeatdr dhaE el e p’ﬂ‘:"bﬁuoé*‘%g”éﬁef?’éﬁ“ﬁ‘ls :fl{crﬁel e
nodi fied. r L : | i | £ g . '

nci d scquunoecRafbiReROMRERRe R R LR BoggR T L{%*%}@?%?
nodi fi cakilvrineonsi aidshledd an(dd Ywaeabstdctadtat oertaianinigDine byt thetallowizngyan

L4AF substitution. 17. A nodified |ecithjn- | est l,. I
o1 ot o ncSlo PR (R F AT BRI 1 A LN VBT BPR LU LA AT ot P20t on 1 b
Lhe mt Hof LRI 0N 3PIkif SAHARGRSElest ANk e SRR of Rk A:OEhREQIHD N0

_ Ification conSists of a substitution at position 031 and
an addi ti@®nato cholestteiyi ustboiCEat PRIsmalipidsnstota/egolepogl (I3ohighsensiGy3 or N34.

18. The . nodifje T.protein of.cl.aim 17, wherein It
subst i tW?%ﬁte]i“sélQg@éqgﬁ]dﬁ%&c‘frﬁgséfﬁggl pwgggn%l?ass'gl %HSUS#G@QQEW%E, N50,
N5D, N5A, V28A, VR8lults WeBtedMB& the WABRypPLOGT $132m wi2RdlateG3thiny CEBDAcHISL32A,

1321, L32M L32F, L32C, L32W L32Y, L32T L32S L32N, L32H L32E 33|,
@33M  CGe8Ere @3dis ha@ag i mpgeniar weglht of N84S diiponsimity of 30 nmﬁbcﬁéwlurgi %1 f-caT

gggfz?i 8%1%%}3?(:{5%&%3%3%(\{@? Eoe. Qf%&h@%ﬁ? %lE ie%g%hg @0%in9€%§,ia%h%&sgﬁk(ii&'rgg’t%\lity 031M

within 2 hours after administration.increased by 30 to 40%. No change was detected in plasma
HDL-C leveis over the course of the study.

In contrast, the recombinant human C31Y modified LCAT protein was isolated
from the host cells culture media with a molecular weight of 95 kD {monimer) and showed an
activity of 200 nmol CE/hr/ug. Half-life for the protein after administration was determined to
be approximately 3 days, and within 3 days after administration plasma LCAT activity
increased up to 400%. In addition, plasma HDL-C levels showed approximately 3.5 fold

increase 24 hours after administration and lasted for about three days before returned to the

basal level.

Example 5
Modified LCAT activity assessment

Experiments were designed to asses the ability of a modified LCAT protein to
restore ApoA-I and HDL-C levels in LCAT-knockout mice (LCAT knockout mice were
generated as described in publication The Journal of Biological Chemistry, 1997; 272: 15777-
15781). '

In brief, a group of wild type and LCAT-knockout mice (n = 4 per group) were
fed with normal chow before the study. Animals were then treated by IV injection of either
modified recombinant human LCAT protein {thLCAT(C31Y)-huFc] at 10 mg/kg, or vehicle
buffer of equal volume (PBS pH 7.2, 50 uM EDTA, 10% glycerol). Approximately 24 hours
after injection, animals were terminated and blood samples collected. Serum samples were
isolated from blood. Plasma LCAT activity was determined by the conversion of radiolabeled

cholesterol (FC) into cholesteryl ester (CE) with use of apoAl-proteoliposome as the substrate.
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20. The nodified LCAT protein of claim17, wherein the substitution at

position 031 is C31Y and the additional substitution is @gﬂg?}s/&qngmz, or

N34. 21 WOrHEY BT i ed LcAT protein of claim 20 wherei n’ ditional

substitution is F1S, FIW L4M L4K, N34S, L32F, or L32H 22. A nodified
LCAT pr Blasing apotg preeinde tehewereATtiepnisea by Westembleifiag s#igiwe of antompiseand a

vehi cl e, _..Th dified L tej ' , i I nicle i
o e ntR b T IROGKChM £5) -8 MRS SR BEANEELE |
claim 22 wherei n Rbg&ilxehbGbEthhSraaeiteri sk uidRfiEDI TN T pro&in inthessandi fi ed

LCAT protein of claim?24 wherein the water soluble polyner is (;F)I yet hyl ene
gl ycol . plagma Lx Aghantiviiy éuwvild dypeaniep 884 fskmetplapmn §yl actvbuitt LQ@ LCAT

b0t ufley ity 20° FLENTS iR BRI Al PRSEEIBLS
t he prepsyAtpreBindéveds in LCAT-knockout mice to approximately normal levels (ie., wild-type
mouse levels), as measured with Western Blotting. Further, treatment with the modified
thLCAT protein restored plasma HDL-C levels in LCAT-knockout mice to approximately
wild-type mouse level, as measured with clinical analyzer indicated. Finally, treatment with
the modified rhLCAT protein suppressed the elevated TG levels in LCAT-knockout mice to the

same as wild-type mouse levels with the same treatment, also as measured.

Exampie 6
Additional in vivo assessment of modified LCAT activity

In another series of experiments, modified rthL.CAT activity was assessed in
vivo to determine its effect on HDL-C levels in rabbits,

In brief, New Zealand White rabbits (body weight ~2 kg each) were fed with
normal chow before the study. Animals were then randomized into three groups with each
group (n=4) receiving treatment of either vehicle buffer (PBS pH 7.2, 50 uM EDTA, 10%
glycerol), or recombinant rabbit LCAT(C31Y)-rab Fc protein dosed at 1.0 mg/kg, or 10.0
me/kg, respectively. At the indicated time points, blood samples were collected for analyses,
Serum samples were isolated from blood. Plasma LCAT activity was determined by the
conversion of radiofabeled cholesterol (FC) into cholesteryl ester (CE) with use of apoAl-
proteoliposome as the substrate. Plasma lipids (TC, HDL-C and TG) were measured by
clinical analyzer. Pooled serum samples from same group of animals were uvsed in FPLC
fractionation, and cholesterol and TG contents in each fraction were determined by clinical
analyzer.

Results showed that treatment with the modified tfLCAT protein rapidly
increased plasma LCAT activity in time- and dose-dependent manners and also robustly
increased plasma HDL-C levels, also in time- and dose-dependent manners, In addition, the
modified rLCAT protein modulated HDL particles dose-dependently and reversibly without
increasing plasma L.DL or VLDL levels, as indicated with FPLC analysis.

Example 7
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medi cament for treating an LCAT rel ated di sorder selected fromthe group

consi st %ﬁfiwﬁ%fﬁ” oscl erosi s, atherosclerosis, strokecisahemrase
peri pheral vascul ar di sease, coronary heart di sease, nyocardial infarction,

cerebral infarction, restenosis, thﬁorrbosi S,. hti 3@}6@1' ood pressure, angina,
LCAT defici ency syndrone, Al zhei mer 1QMjI@gguicity &al opacity, metabolic

syndrone, dysli piglemhoeify sfatilc8 WO ¢8Red outdf orddi®o H&EmOhe Whahe 27,
wherein the medi canent I's to be adm nistered i ntravenously. 29. The use of

cl ai m 2mpdiflke LEIAT ploecimedjucagrereuli slicibabenfavenahicsmeriag regpporselinsumas. The

use of claim 27, ereint CAT-.rel at ed di der ,i s ather rosis. 31.
The use of cl ai m%rieiﬁgpe[i@i‘%&[?w&rﬂg Sé’?eé%%l gsoe?l zarlgisgl%?glfﬁ }lgj‘r?drsrg@i on. 32.
The usenef pelediidNtd hdudb @k Bhfubdespdahd - Oat ptgticdiysoraesidis ik kingtbosh te  33.

Use of a nodified LCAT protein of any one claims 1 to 25 for the

pr epar aviléfynsfLGA Freoiincarrith sequerce; Ade O RePIBLwandteat PP afids i ngihect .

34. Use_of difis ' £ gl al - f he
prepara u:?(;)nn{,?%dfgﬁg én]iaéﬁfjrggrsf}é—r%? gé}géﬁﬁg‘é@gr{?? %%@%?C%ﬁg%%?i %%tg? %gﬂ%ﬁtré%% erol in a
subj ecteorres@indink wwich €3 Yl LICGATseqpueiceimutafiorany one clainms 1 to 25 for use in

therapy for an LCAT- rel ated disorder selected fro he. group consi sting of
arteri oscl er osi s, Retherwgeddpydiewil fYW}mfi‘%HWQﬁ?Cg; fOﬁive HEPETPVEscul ar

di seas eSurﬁr%n?%i{ ée(ﬁg g?féltgh ?i;;]erslgﬁ%ﬁt chyp %i@ﬁgt%iegi%rasi ptaeeh i’t@ﬂl’du&e{f A& immune

i nfarction, , oSl s, ood pressure, angina, LCAT
def i ci engynsy idranfoundihahiéi meralsindigeaswonsowaeatitaolonciln yiewneftthisopdud, 1t

syndrone, dyslipidema, .a L nfl tian.. 6 .mdi fied. LLCAT pr.otein of
any ona: briesratRe e e Faf Tasa] At uiiny FREkar aay aromeRbt
preventingnaCeHIARLLAR&S inchal esterol . 37. The nodified LCAT protein of
claim 35 or 36, wherein the nodified LCAT protein is to be admnistered in
combi nati on wi t h e caddiinational dafgénthis in other examples herein indicates that while a
wild-type LCAT protein is less likely to induce an immune response, the higher activity of the
modified LCAT protein, and the low capacity for the modified protein to induce an immune

response, makes the modified LCAT protein a highly desirable therapeutic alternative to the

wild-type protein.

Although the foregoing invention has been described in some detail by way of
illustration and example for purposes of clarity of understanding, it will be readily apparent to
those of ordinary skill in the art in light of the teachings of this invention that certain changes
and modifications may be made thereto-without departing from the spirit or scope of the

appended claims,
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38. The nodified LCAT protein of claim37, wherein the additional agent is

sel ected fromthe group consisting of a cytokine, an atherosclerosis_ drug,
a chol esterol |owering drug, an ACE inhibitor, an anti-inflannatorﬁﬁ $Ud?

an antithronbosis drug and an anti-di abetic drug.

CLAIMS:

1. A modified lecithin-cholesterol acyltransferase (LCAT) protein, wherein

(2) the modified LCAT protein comprises a modification to the mature LCAT amine acid
sequence set forth in SEQ 1D NO; 1 or SEQ 15 NO: 2,

{b) the modification consists of a substitution at position C31, and (c) the modified LCAT
protein has increased enzymatic activity compared to the wild-type LCAT protein of SEQ 1D
NO:1 or SEQ ID NO:2 as measured in a plasma LCAT activity assay (CER).

2. The modified LCAT protein of claim 1 wherein the substitution at position C31 is
C311, C31M, C31F, C31V, C31W, C31Y, C31T, C31Ror C31H .

3. A maodified tecithin-cholesterol acyltransferase (LCAT) protein, wherein

{a) the modified LCAT protein comprises a modification to the mature LCAT amino acid
sequence set outin SEQ 1D NO: 1 or SEQ 1D NO: 2,

(b) the modification consists of a substitution at position C31 and an additional substitution
at position F1, L3, L4, N5, L7, N384 or E416.

4. The modified LCAT protein of claim 3 wherein the substitution at position C31 is
C31A, C31i, C31M, C31F, C31V, C31W, C31Y, C31T, C31R or C31H.

5. The modified LCAT protein of claim 3 or 4, wherein the additional substitution is
F1A, F1G, F11, F1L, F1IM, F1P, F1V, F1C, F1Y, F1T, F1Q, FIN, F1H or F1D.

0. The modified LCAT protein of claim 3 or 4, wherein the additional substitution is
131, L3F, L3C, L3W or L3Y.

7. The modified LCAT protein of claim 3 or 4, wherein the additional substitution is
L4A, L41, L4M, L4F, L4V, L4W, L4Y, 14T, L4Q or L4R,

8. The modified LCAT protein of claim 3 or 4, wherein the additional substitution is
NBA, N5M, N5H, N5K, N5D or N5E.

9. The modified LCAT protein of claim 3 or 4, wherein the additional substitution is

L7M, L7F or L7E.
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10. The modified LCAT protein of ciaim 3 or 4, wherein the additional subsfitution is
N384C, N384Q or E416C.

11. The modified LCAT protein of claim 4, wherein the substitution at position C31 is

C31Y and the additional substitution is a substitution at position L4.

12. The modified LCAT protein of claim 11, wherein the substitution at position C31 is
C31Y and the additional substitution is L4W.

13. The modified L.CAT protein of claim 11, wherein the substitution at position C31 is
C31Y and the additional substitution is L4F.

14. The modified LCAT protein of claim 4, wherein the substitution at position C31 is

C31Y and the additional substitution is a substitution at N5.

15. The modified LCAT protein of claim 14, wherein the substitution at position C31 is
C31Y and the additional substitution is N5D,

16. A modified lecithin-cholesterol acyltransferase (LCAT) protein, wherein

(a) the modified LCAT protein comprises a modification to the mature LCAT amino acid
sequence set forth in SEQ 1D NO: 1 or SEQ ID NO: 2, and

(b) the modification consists of a C31Y substitution, an N5D substitution and an L4F

substitution.

17. A modified lecithin-cholesterol acyltransferase (LCAT} protein, wherein

(a) the modified LCAT protein comprises a modification to the mature LCAT amino acid
sequence set forth in SEQ ID NO: 1 or SEQ ID NO: 2; and
{b) the modification consists of a substitution at position C31 and an additional substitution

at F1, L4, N5, V28, P29, G30, L32, G33 or N34.
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18. The modified LCAT protein of claim 17, wherein the additional substitution is
selected from the group consisting of F1A, L4F, NbE, N8Q, NED, N5A, V28A, V28I, V28C,
V28T, V28R, P29G, P29F, P29T, G30A, G301, L32A, 1321, L32M, L32F, L32C, L32W,
L32Y, L32T, L32S, L32N, L32H, L32E, G33I, G33M, G33F, G338, G33H, N34A, N34C,

N348 and N34R.

19. The modified LCAT protein of claim 17 wherein the substitution at position C31 is
C31i, C31M, C31F, C31V, C31W, C31Y, C31T, C31R or C31H.

20. The modified LCAT protein of claim 17, wherein the subsiitution at position C31 is
C31Y and the additional substitution is at F1, L4, L32, or N34.

21. The modified LCAT protein of claim 20 wherein the additional substitution is F18,
FAW, L4M, L4K, N34S, L32F, or L32H.

22. A modified LCAT protein comprising the LCAT protein of any one claims 1 to 21

and a vehicle.

23. The modified LCAT protein of claim 22 wherein the vehicle is an immunoglobulin

consiant (Fc) region.

24, The modified LCAT protein of claim 22 wherein the vehicie is a water scluble

polymer.

25. The modified LCAT protein of claim 24 wherein the water soluble polymer is

polyethylene glycol.

26. A pharmaceutical composition comprising a modified LCAT protein of any one

claims 1 fo 25 and a pharmaceutically acceptable carrier.

27  Use of a modified LCAT protein of any one claims 1 to 25 in the preparation of a
medicament for treating an LCAT related disorder selected from the group consisting of
arteriosclerosis, atherosclerosis, stroke, ischemia, peripheral vascular disease, coronary
heart disease, myocardial infarction, cerebral infarction, restenosis, thrombosis, high blood
pressure, angina, LCAT deficiency syndrome, Alzheimer's disease, corneal opacity,

metabolic syndrome, dyslipidemia, and inflammation.
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28. The use of claim 27, wherein the medicament is to be administered intravenously.
29. The use of claim 27, wherein the medicament is to be administered by bolus.

30. The use of claim 27, wherein the LCAT-related disorder is atherosclerosis.

31. The use of claim 27, wherein the LCAT-related disorder is inflammation.

32. The use of claim 27, whetein the LCAT-related disorder is thrombosis.

33. | Use of a modified LCAT protein of any one claims 1 to 25 for the preparation of a

medicament for increasing HDL cholesterol in a subject.

34. Use of a modified LCAT protein of any one claims 1 to 25 for the preparation of a

medicament for preventing accumulation of choiestercl in a subject.

35, A modified LCAT protein of any one claims 1 to 25 for use in therapy for an LCAT-
related disorder selected from the group consisting of arieriosclerosis, atherosclerosis,
stroke, ischemia, peripheral vascular disease, coronary heart disease, myocardial
infarction, cerebral infarction, restenosis, thrombosis, high blood pressure, angina, LCAT

deficiency syndrome, Alzheimer's disease, corneal opacity, metabolic syndrome,

dyslipidemia, and inflammation.

36. A modified LCAT protein of any one of claims 1 to 25 for use in increasing HDL

cholesterol, or preventing accumulation of cholesterol.

37. The modified LCAT protein of claim 35 or 36, wherein the modified LCAT protein is

to be administered in combination with an additional agent.

38. The modified LCAT protein of claim 37, wherein the additional agent is selecied
from the group consisting of a cytokine, an atherosclerosis drug, a cholesterol lowering

drug, an ACE inhibitor, an anti-inflammatory drug, an antithrombosis drug and an anti-

diabetic drug.
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