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EXPRESSI ON Sequence Listing The present application is being filed al ong
with a Sewoenre4b4osting in electronic format. 5The SequenTaSke12tBIeg4 i S
provided as a file entitled BI OLO130WOSEQ TXT, created on April 27, 2012
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20Fi ve pol ynor phi sns have been identified in the pronoter region of the
gene: C (at position -641 of the gene) to A, G (at position -630 of the
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severe fornms (Toskes 1990, Gastroenterol Cin North Am 19: 783-791; Gaudet
et al. 2010, 5Atherosclerosis Supplenents, 11: 55-60; Catapano et al. 2011,
At her osclwpa8izI49P37S: Sl1-S44; Trenblay et al. 2011, J EcCirruskéipiostssh4 5:
37-44). Exanples of cardi onetabolic disease include, but are not limted
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wi th other disorders that increase plasma triglycerides, for exanple,
central obesity, insulin resistance, type 2 diabetes nellitus and renal

di sease (wbhnory@o4ssénal failure or nephrotic 20protei nurip@r/USk@agloysps Am J.
Cardiol. 1998. 82: 42U 48U). Currently, there are no known direct
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nucl eobases of 1SIS 304801 (SEQ ID NGO 3). In further enbodi nents, the
conpound adm nistered to the aninmal reduces the risk for a cardi ovascul ar
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of 1SIS 30480 D NGO 3). In further enbodi nents, the conpound
adi nﬁﬁlepb@iest@rot he ani mal prevents, treats, arrel i orates or reduces at

 nar easi ng RbE ey A popRAAEYARAN-EA olleR R And PRARLER: noition ofet nod

of raipaitiols It atettie hisi densda@ndnia@lestyf saz;ér(HIavataﬁd lmge tia, Tlli@MafubaH& &a
conmpound consisting of 135S 304801 (SEQ I D NO to raise the HDL | evels
in t helelpqukanBases of Inherited Bissasend o fidriont CEYWH}H NewotHbP W 2dPevint i ng,
treat t ascul ar
o soatih TG BRIt B E R Rbol SRR PR Bl TR ATy B Aok

codsi ptateigs GipolishBotai b ) QBEEN AV eSO Thd sutfacemtéli@itonthine abieflanel | orat e or

reduce t | east m_of the_cardipyascul ar di s.eas .in e_.ani mal, by
| ncr oABTHEPEETF Ayl R R Snetipraf soeept des RBLA R LR O <10 BB hod
of raipgiifgrdilsle8 YEIR 1iver. AR HB 1Y s _ENH LB BLd ‘tg/guﬁd‘%ﬂ&%%g% RétBlaues

nodi fi ed ol i gonucl eotide, having the sequence of 3 25(I'SI'S
304801 YeunhgneMolkovendbdjukaetd, .6l ipgbResc PR, |5di@0&2)12ﬁ57)s es: a gap segnent

i i f 10 | ke f 5
Comeed nuoEaiemios e S AR SIS SeSheRai 1 BT e ReR bR ee? ©

wher elcardidiasdd dsRaERiHcotdhaRORdakt dXeac (GDTESH @le! Xnad] Me@nto7y connd7 ey yeen
the 5 w ng segnent and the 3' w ng segment and wherei n each nucl eoside of

each vihay dkgiraitiRlowpelegersl arezndqpeww%tﬂ,gétcnwe aggaPL-ohnlesteial each
t k
oY oSt Aot TS WREEOR P 0 SRR AL A EEAHEROR gl iace

t he Hblithl @Neldssordiert that ﬁhlteﬁ@d plasMr&thébQﬁQ&Eﬁiﬂ{)MS@éMraf 865169 4nsulin

Certain, enbodi nents provide a nethaod of preventi n treatin anel i orating
or redRNHGedYPS edgbelshBelimpandiiendl diseaser(ghiopicsend é%ﬂtme QBABIG an ani nal

by, ad t gonucleotlde having the
sg%ue cde%%%%)éﬁgs%ﬁgg IOIDG}I%%PCQBQ) h%ﬂe@g n the nodified oligonucleotide
conpri ses: Cargatby, slageraretnoclowmduengﬂmfap&mld dgeksdhd elkstribe fumosordes; a 55°

f.5 Kk | d 3 )
consi SPPRISTHe iRele HEBicRueshe RREFBr AT A gy b TS BLr et
i mredinRbRAnts A N R ESH ot A SroR & B E RetivBR d $ece)%df' PRRRERY 2”8 ¢hd N6l entinNI

segnent and wherein each nucl eosi de of each w ng segnent conprises a
2' - 0- weHNFo4 yrenhike asdgwmrot@mé}élﬂprc&mer ce,submgm@tramcapﬁonaﬂrmpmswn@@ ne, and

rein.each.i.n 0S| erein
LRe R REtb B I bR Lt 4k S0Em, 309 PRAT RO oF Se sl iiaros. ot
| east hoplipsdimt qmgsralsbhewa{mnggicemlet lovd16 QiaGar ik AYRS &lék Rdnishh SSIASE rdadlts @l Si ng
the H | evel s in the animal. Certain enbodi nrents provide a nethod of
rai si METEIDEs INdipePEI§in lingse RN angya dagraapg @ltrééﬁm?glev@s phapodinpprateinCdéinpound
et et B RIS B 0 ERTRPRLNGS; utfe [efRa bBEER, |
ApoCl htedlionaddigonal agéns c@ablﬁhﬁ‘effedti’VeSEﬁhllelﬂngoﬂlp@’roﬁE@HD hiaxtiod, to raise
t he HDL IeveI S in the aninal Certain enbodi nents provide a nethod of
pﬁ%\éenu ng: Emlp@rﬁﬁ rf%anola&aélsﬁémeégmﬁgs éﬁ% el?f%r%wemf@?%ﬁor|r@a§tng§£§ewﬁﬁ§mﬁ of a
cardi
conpos i g rlageats by AN vt SR RERT | b PRl
i nked1a|gucsltrepmd:kese;amhwphcmlmhéorrthdmbdeldnmi ofApeCllEot i de i s conpl enentary

to an ApoCll1 nucleic acid, as shown i5n



20SEQID NO 1 or SEQID NO 2, to preventing, treating, aneliorating or
reduci ng at | east one synptom of the cardiovascul ar di sease in the ani mal,

by rai si /yotzhe/HDIS| evel s of the ani nal. Cert ai n emrb@diSa®niosseps ovi de a
met hod of decreasing CETP | evel s by admi nistering a conpound targeting
ApoCl Il to an animal. In certain enbodi nents, the conpound conprises a

nodi fi ed ol i gonucl eotide consisting of 12 to 30 |inked nucl eosi des, and
having a nygl gaR @v&?&f«‘&h@&e&% SHRLEBRN RS HethBd 8 iARBHHN 'Aﬁwh gyc acid. In
certain enbodi msﬁ’t$ 1 t he nucl eobase 1sequenceeco I‘IISES a% I"'east

cont i QMSSWWD%M&EOO@SSWMM@EQ 3932%) & 2006@26@%56(% Patent

enbodl nsi sts _of the.nucl eob I SIS 304801. ( SEQ
"D No7 B 19 P WO ZREHAG AR B Busbens P HERBA b Aot Rt BRSTHP RS ARt b
fat chieabanetse i6hbitRA FTAPIAIIBINES I Be cfhBRFPNIED LS s dHdaRgieale in
triglyceride clearance or HDL by adm nistering 30 a conpound targetl ng
ApdCl ppstprandial wiglyearide lenelseFhigrasule mlbae n@qftlls forteﬁ@mpl@m@dcmd peovept idsles, a

o LEdeRl P ANMALER DI OPHRE R0l 3 e LB RUEL £08 ! digygrand
avi ng ‘a nuc ase seguence conp eEnt ar A5G an | 11T acid. In

cer t aihgaretibexdt BB Atherogtilie dRuk S0 Baseaipl @De%tbé @é&ﬁﬁﬁﬂ“JaL@aﬁ Jtzdtih§5694
sequence conprises at |east 8 contiguous nucl eobases of SIS 304801 (SEQ ID

NO. 3}“gl}’ﬁ"ﬁr’éiérl‘%"§isrhaéf%6% ingpitiied as yesTepimgratiriek Betes fatcardiovassidanizgagsbases of
SIS EQ AR odiy en HO¥! d of
pr eveﬁﬁfiﬁg{%’% ayl ngﬂg)ar7 g%rge ?%rlgtlﬁﬁgé%%r?g? glgc?l ?l S égﬁ%?lzglgr%gg 3?8¥%‘s§1?ecti ng
ahO aninmele pvnsbﬁt apq)hceatonr 1nhib1tuxfn, ofppemetI8ladxiptdssion anekpebipdlyackuitnisinerdassgl a

conpoupd tar in to.the aninal, erein ancreatiti
preveﬁ{‘ﬂam“ﬁ 1&@3 & S SRRy D PORan tbfePlteé{ffl?%wéw?aa?lﬁemrgne@%&ﬁa@t g

met hod)j 0f999r§él\eﬁttlérﬂg/[edeb@2’ '3’79149f73§1%jsﬁﬁ@%ﬂn%tﬂ@@&ds@@%&‘irh?ro @I”Hédr%dég (a)
selecting an animal with, or at risk of, pancreatils adm ni stering
a conpﬁdndommr@emghqem Cheviere formpref ehryiloraicronetneg edmleddorpasientgfisc hyifon cr on
100! eqpanes  whereln BN ASREr SRLkLLS G RYSTSharthared Bh.ATRIABEat e
hyper Trédugéd/ G4 bﬁlﬁmn&;roﬂ fHghRietiaé ble@ARQMNVERA LS enhdiRed tREEHY plgl/é/rﬁfh idema is
Fredri ckson Type I, IV or V. In certain enbodi ments, the animal has a
genet ipanciedtisiet | eadl ng to hypertriglyceridema. In certain enbodinents, the
genetic defect is a heterozygous LPL deficiency or an ApoCl|| pol ynorphi sm
In certain 15enbodi nents, the animal has a triglyceride |evel > 500 ng/dL
and a Shairea8zofghe $nvedikiodef i ci ency. In certain enbodi nents, the animal
has a trigIPyce_ride |.evel between 100-200 ng/dL, 100- 300 ny/dL, 100 400

mg/ dL, 100 segearin apeypethads eignereasingodDEevelybyipd mweﬁ@ermdomﬁaﬁna 300- 1000
myf dL ﬁg - dbochP0- 1000 ng/ dL, 800- 1000 ng/ dL, 900- 1000 ny/dL, 500-
201500 ?”dﬂdqg%@g% 1?88 g/ dL, 100- 2000 ng/dL, 150-2000 ng/dL, 200- 2000

ng/ dL, 300 2660 amgfodhnemgﬁmmm method_of p@0er2D@trentingl am@PatRQOdel ayjhglthe

700- 2000 ng/ dL, 800- 200 900- 2000 ng/dL,. 1000- 2000 .ng/ dL, 1100-2000
g/ dL O"$56 Orz@ébc%yhaﬁls 645 B dlsce¥agoisher SRRRAIN iBAN 15T 2000

Mo/ dL ¢omprising admlnlstéﬁhgcf&;lﬁ‘ﬁd?mﬁ'ﬂ}g&iﬂﬁeﬂﬁ&lﬂ t@ocﬁeeﬁﬁ%gl qiﬁ)!lc@ﬁb@lﬁrﬁln cl earance
enhances cl earance of 25post prandial “triglycerides and/ or decreases

post puaémml&tered 0 gﬁe;a@enal@e@ents treats, @eketlanatﬁsedﬁiudlth@msgt ol oviedeces thsaskof  a

tar f.or t reat aneliorating or
o thgrSETERER bRe B sttan o BB Y Sens R P F PRt ng
E| DL | evel €ertain embodiments fRfiddiam@REOOf eIt B HeQkkd6r AcdtdidvaicuRr aReROUNd
targeted to ApoClI| for_ increasi ngh
in an animal comprising administering to the animal a therapeutically effective amount of a
compound comprising a modified oligonucleotide consisting of 12 to 30 linked nucleosides,
wherein the modified oligonucleotide is complementary to an ApoCIII nucleic acid. In certain
30  embodiments, the ApoCIII nucleic acid is as shown in SEQ ID NO: 1 or SEQ ID NO: 2. In
certain embodiments, the compound comprises a modified oligonucleotide consisting of 12 to 30

linked nucleosides, and having a nucleobase sequence comprising at least 8 contiguous
6



30EIDL levels in an aninal. Certain enbodi nents provide a use of a

conpound targeted to ApoClI| for the preparation of a nedi canent for
i ncreasi yoBhDI4b3el s in an ani mal . WO 2012/ 149495PCT/ BE6Z0K201085694!
Certain enbodi nents provide a use of a conpound targeted to ApoCllI for the

preparation of a nedicanment for inproving the ratio of TGto HDL. Detail ed
Description of the Invention 5/t is to be understood that both the

f or egq,Hgo1REAESaLSEHBOT RSEQMTDAVG: 316n fddhbrthhchifeh|] thedodf&tidl ption are
exenpl ary and explanatory only and ‘are not restrictive of the invention, as
cl ai medminkgereil tg thehpina eedifces the risk Mopd cardibvastwldedis¢adse byl inerahsingnHBis

speci ii Cfi||y stated otherwi se. As used herein, the use of "or" neans

"and/ 6t®*unl ess stated otherwi se. Furthernore, the use of the term

"i ncl udi ng'Cepgin¥dtodaser®d pRwideQrfi®hod BEPredéntink NGEAHAE SamdddatinigE lrbdlRthg, 1S
not 10limting. Also, terms such as "elenment" or "conponent" enconpass both
el 2rrent kay vde sunploneritascasdinprsrelpndisenne inuar animakl cemprising sdmmatearagonknt s

that commll S LAHRANARS: SHOURIEy HALSSR SRESIdCALLYRH Bliedhaldngy se.
The s&Cti0R Neadi ngs ‘used herein are or organi‘za Zonar pur poses only and
ar e nobndiing®>f¢HsBO Uskkdasicldosidtd, Mhetdie tieuhpdifiéd slddn@tledtdcisi bed. Al |
docunents, or portions of docunents, 15cited in this application, . .

i ncl u@PRglemsatary i an ApeGIdbnucleic aed dptcertaip SMbREIMENSY. theahPRSrILL nuglals aqidis

books ] } af XPH I . t or
the pos o naRQ FENN & IR PN EIESRLn LRASIRRNE) e Bhph SlEEFARe:

ehdi r etnyodifidef oligonidastidQidnkistss cfpl@ctof3i0dinded huiléasates, aldapmg\a rheltpbidee

nonmencl ature utilized in connection h, a 0 ure t echni ques
of , andiuFPFCSAMRIITEIG & d9a5t 8 SOIteHetS 1810@4"5%3‘?? 89&{5%%?‘5&&%2%{]) ﬁl&ﬁ.@g. Ral and
phar Magetd bRBbdileard Befdbnessd AREHisheERINhALRNT PR B! Heaksn VB RRLs 6PMMONI Y
used in the art. Standard techni ques nmay be used for chem cal synthesis,
and chesticesadt leasadnesiymptath of theperdipvasadar disdaspmtthberay mah phylingeasingidDL

publ i shed .applicatjons and other publications, 25 GENBANK Accessi on Nunbers
and as¥§ ilﬁﬁgeaanélgﬁluence i nfor mati on obtai nabl e through databases such as
Nati onal Centtgi dntodBh&tepioRleadiethtd of Mlid OADINGRY inddichndhfleyy dat a

referred to throughout in the disclosure herein are incorporated by

r ef er ef@inisteing tedhpanimabnsompoundecogsistingedftISH 34894 49EQAPENQ; 3 ke rgie¢ theas in
their (got| I otherwi se indicated, the followi ng terns have the
fol |l owm ngler\rr/gltg%? F\hgsrhnﬁﬁ% 2' -0- et hoxyethyl" (also 2'-ME, 2'-0(CH2)2-0CH3 and
2' - 0- ( 2- metCheaineaintbold)ment epr &letadné&hod ofiprehanting efrényiing Ntk for stlgl @ Redifcidghe 2
position of a furosyl ring. A 2 -0- rrethoxye_tgﬁl nodi fi ed su%g is a

modi f Rel§a 9ga FymRieDe rogaIdiovassperTdisgase imaasmalPy administepingdo FRStARERY St hy |
NG| eQbide nd BARS: he9bdsda D80PSR ey f |ckiapd
sugar Q%Pg%nf% Ei§tu‘i’g&*§“3 ?arget (§IE€§FGI, 1rﬁte)f e)rg)lt%(e)vetﬁgi% tﬁﬂ%ﬁéo%@i(?eorg?&lggtagrget
nucl eil@stwiedywiptah of theconiidvasaridratiyeascointtheaBmahbsgtinaressingdiDt deads ia the
particul ar anti sense conpound. 5"5' target site" refers to the nucleotide
of a f et nucleic acid which is conplenentary to the 5 -nost nucl eotide
of a parti ¢hah APIEREREPGIMRAUREhod ofraisiﬁgﬁ%ﬁ@é’él&bflté?ﬁdnﬂﬁﬁl_tﬁ?ans a
cytosine nodified with a rretgyl r‘E{goup attached to the 5 position. A

5- et h¢noystesigite thearimaba imodddrligheeteside, taabmthe serpanes ofiSBQ D N®sof a

. le, .if it j d, " ke, be 10 j d b
595 - OSSP RTTRg g therodified B anhefRiiro R bk Sion S FERE seay =
" Act i vigk@h@doRpmeiddsikial; aafgﬁtﬂih% sEBREHS chiestimd RS b ameed Alclsdthil anTesingn a

pharmaceutical conposition that provide a therapeutic benefit when

adnmi nisegnesns gonsstiag Silindied naeleesidesowherziaripe gap segmeat isopitientsod mediatslyan
ant | saagetl SRGNEAIHES LASRLAL SaAROT Ling! SOl - aharRoeut i cal
nucleoside of each wing segment comprises a 2’-O-methyoxyethyl sugar, wherein each cytosine
30  is a 5’-methylcytosine, and wherein each internucleoside linkage is a phosphorothioate linkage,

wherein the modified oligonucleotide raises the HDL levels in the animal.



15" Active target region"” or "target region" neans a region to which one or
nore active anti sense conpounds is targeted. "Active antisense conpounds”
means antweenpe4dgrpounds t hat reduce target nucl ei c aciPdTiuSe@k®33p4 pr ot ei n
| evel s. "Adm ni stered concomtantly” refers to the co-adm nistration of two
agents in any manner in which the pharnmacol ogi cal effects of both are

mani fest in the patient at the sane tinme. 20Concom tant adm ni stration does
not 1 equit echileniRialndeplsidia ﬁélﬁbdi‘bﬁﬁl%(/éﬁ'm Meréhti n%r@h&d% RGEMh Al
conposition, In the same dosage form or e san® route o?

adm niatkeasitone symfTioe @‘Taf@@dlsvas‘culbodlheaagemrsammelobyn&mmnﬁtﬂrmgﬁo thelrmmsdlaves at

and nobd et STisenadider B i e Aerhiepre sy o R RNERI PO Y oS Rghein e 11T
phar magRiddCa goad@8dtide@oaiprikddd b bl tbimen® Bhsishgd @ﬂ?@hnl?e%l%xyrﬁlc%fsldleé i t ed

to adm nistering by a medical professional and self-admnistering. "Agent”
means Sawingieepenisensisarg el 1 hakedawnlepsides; d8’ avinheagaaueqnsisbeg éfinkedvhen

2dri i, SHEE et QAL IR sounfehl RIpoMERLT IRANTLR HORLARSUL) BoGAUPANTT ©f

t he i nventi on’ or exa St agent can antlsense

ol i gonued eghiedeaidthgst ivivg; RRMEhM dnd wlﬁfte:lﬁ redclalgwmomd%ae@chamg@@grdem
t herapeuti.c compound of the invention . a second antisense

ol i gofpEPEsiade-GmathyoysethHpuspe pihprejn %@WEF&OS@@MS ApstylaytasHy aseut i ¢
CO”PO%‘érel%%gﬂﬁ%{n%l%éaég’%é g@%@&gé&%ﬁ@&ﬂlloate linka r%?‘”@hér@ hé Bi3diflegf ers to a

| esseni ng east one I ndi cat sign, or s tom of an associ at ed
dﬂ@eashgmﬂmkmndepmvansanmd;MndnnmfhersﬂuamhtkaﬂkmemﬂmpﬁMomshﬂmynhbwnh

det er ned S ctive or .objecti asures,. ich are known to those
ki 11 G Fiovscia fcase By Fisifaledupt Tediandn giigh i

uman or non-human ani nal

i ncl udi ng @Hﬁln%ﬁbo'dirﬂéﬁt@ﬁiroklﬁle a%@tﬁ@d of ﬁﬁs%gt HBPhE s indR%SimAaS, Pigs, and
non- human primates, including, but not ed to, nonkeys and chi npanzees.

" Ant i sémiestering withg dnimeham sompawudeioetptlamg@ ropdifredisligaibckeoads ¢onsisiing of 12
attri le to he hybr,i di. zat i on,. n antisense conpound to it et
ool oreo G Rty Mivefid Bl fiifl SsPradEls SRTRRMY & atleedi®!
the ampuBic a0ld, 8XsHoRmSih FEQPID AIG: QF&@EQ\EDNO @, @ftathe@he HDOL 1B d)s ﬁﬂﬁ@@@iﬂﬁﬂi by
such target nucl ei ¢ aci d. "Ant i sense conpound means an ol igoneric

conpound t K&ttainenehedipents plovidedengbeh gl Prgpentianztaeation areclipratiegsredisicei
aci d M‘%Qéfgﬂ% %@%&e& ab%%wa%wﬁ?dl UsEdiG eﬁ{u@albtw‘e?déﬁlﬁfs@r G a{ﬁﬁﬁ%l a

conpoun arnaceu IC& y accep eriva ves (0]

conpouaﬂpoﬁelswmﬁ@sdlgmwﬁed bhsdmuicledditls eorishiting of 1 Db 30mexeled rubleosiéeict i on of
target nucleic acid |evels or target protein levels in the presence of an

ant i sefsetBieperMaedolgsmereatidery C?@Plén’teaPa@éEO HUAPRG T Btedc pdnramsBeve 4
tah QGISE@;FB R 138 3@(1 RYRIS 200 § rg«fe%h ] %g%{hﬁ&%ﬁ%%'& rddiin gt&% RAGSRT the

anti sense compoun Ant i sense |go uc s a single-stranded
ol i gonymopteot oittee hmhowgscalam doegehase diseagberrgeng tetHPe devetssothiybanishiakz at i on

to a corr ondi ion or, se a tar uclejc acid. As used
her ei n, ehpig mbod RehLorrogds i @%ﬁ&?ﬁ%ﬁcm@% &%@Eﬁﬁ&@% ¥a gv%r&aﬂ ically
aCCGpE%b@uxﬂl%fg%ﬁﬁg )&%Cﬁi td i}ﬁarﬁﬁﬂpﬂvwﬁurﬂ@rﬁ%dﬁ%ﬂts ht%é ebit ourﬁ%@ip‘rﬂses qreans

any nucleic acid or protein sequence encodi ng Ap - For exanpl e,
cer t aimdéimslodigremteqtidgrcoppss@igl at 12rie I3Qdilekechm[qgwssieqwdckl@vmg@@mmgb%poo 11, a

% ggﬂq&e ue%gl?ﬁl%{l%ﬁﬁrgrto gg %po'b?f?m%c Qe 9 OO Odlmgllltrsl CtlhleJ glhagot%enom ¢
sequence comprises at least 8 contiguous nucleobases of ISIS 304801 (SEQ ID NO: 3). In certain
embodiments, the compound consists of the nucleobases of ISIS 304801 (SEQ ID NO: 3).

Certain embodiments provide a method of increasing ApoAl, PONI, fat clearance,
chylomicron triglyceride clearance, post prandial triglyceride clearance or HDL by administering
30  acompound targeting ApoCIII to an animal. In certain embodiments, the compound comprises a
modified oligonucleotide consisting of 12 to 30 linked nucleosides, and having a nucleobase

sequence complementary to an ApoCIII nucleic acid. In certain embodiments, the nucleobase
8



and exons), a nRNA sequence encoding ApoClII, or a peptide sequence
encodi ng ApoCl 1. "ApoClll nmRNA" neans a nRNA encodi ng an ApoClI 1| protein.
"ApoCl | | woave/nrb495eans any protein sequence encodi ng ApCTIUSR012/035694

" At heroscl erosi s" means a hardening of the arteries affecting | arge and
medi um si zed 30arteries and is characterized by the presence of fatty
deposits. The fatty deposits are called "atheromas” or "plaques,"” which
consi §é({ @H&éﬂ&fn&fse&&%ﬁ%%%mﬁgu%ﬁ?nwl&lﬁ)fasés%tf?ﬂscﬁi %ngSJ?(?@DN@@)t IS&Hgim and
damage lining of arteries. WD 2012/ 149495PCT/ US2 035694

" Bi cy@mbodmwgwr therppapsuiad tcursoeydf theé meglenbdseliof dSI5\3 KBl YEQED N o). t wo

non-gemna r|n tgns. A bic S ied su

eyl o sErBts g by gz musL FEPret e R boad B Rk ot 1 de
wher epindréiRitis ebAPASIAg N@Y §dl&ing fan tah@ndl WaiHe 05 1t RK QF, Iﬂtﬂ@ﬂe@@t‘ié dfd {vycl udes a
bri dge connecting two carbon atoms 5on the furanose ring, thereby forming a
bi 2y ckilminstegngsy eerapaund targetingApoGHE igdheiprimab wheresn tHerpancrealiisngd peavgntegeans
chem %Qil é‘g)glj fxﬁeﬁ%?e{t&{]s whi ch have been incorporated at either term nus of
an antrsense comnp "Cardi ovascul ar di sease” or "cardi ovascul ar
di sorder™ (lehelmSerﬁbmdan@ﬂeprr@vmfe aa&ttod bdOmevdrding! édaytife bihamdiaisting bl ood
vessel s, or_ the circul ation. Exanples of cardiovascul ar _di seases 10i ncl ude,

but aPaNGERALits cAMpEsngda) %Frl.%calrlgeﬁ]amm“ﬂ@ onft i ohmaacTealiipenddB) er osi s,
b
cere r&’réﬁﬁﬁéﬂu?g;yg%r;ﬁ@%ﬁ éér%]h'i&kﬁ oCIlHPIAN EMmQ?gﬁ mtgllgrﬁ%%ﬁng BYRERISST on,

dysliprdema pertrrg ycerl

hyper clotaasd, evielantie. pancreat1t1§ iCpaaviestat| delayied or mmehcrre@'don ref ers to a region
of an anti ense co nd th IS i ome way, & cal l fer t than

anot her redfi 65t o ﬁtare%ﬁés 86!?6661&18 OrF Pegkig Fré ey 8 EHM8n

havi ngm%odlgne'ﬁ'%t %Wﬁ&@ﬂély&lﬂﬁl'eﬁl@é fs@?&irlcﬁs&hﬁfﬂmll’\/%rd‘l/ SthicR&hinf eh@@ﬂﬁlern?g' on
havi ng nucl eot i des W t hout - 0- met hoxyet hyl” nodi ficati ons. Chimeric

ant i s éresanimalripe argshetivedefiest éﬂadmgtto il;emmgd;mmdunu irrm“cahwa@nmdlmeastthc WO

chem cal | .Stinct regions |l.esterol’ er ol uIefound in
Che ERert RlR et SRBOS PR ERG e st RLFESEr T B i T aneport ed
I M5 an eABbd@lenss, HeQ@th4lhas e dgrycelridecp@repﬁ 800 $nd/dC hitHa ﬁeel\&D@odsqmdenSI ty
Irpoprotern (VLDL) i nt er nedi at e densrty Irpoprotern (1 | ow density

| i popdeti@piey( LDL) and hi gh density lipoprotein (HDL). "Plasma chol esterol"

refers to tIltﬂg ocﬁhll etsy ggfl%a?'hgssa &&%ﬁen?%@v L%Weeﬁ% stk n‘é/ldil ?@0

and/ or non- es ero presen asn'a or seru

25" Chebeatgaﬂgl1oem$)0rnpg/dron100m0bng/aL 2mma®r}smgmmge@isoo h@t/du 00300 Sngd/ tle,
absor ption of exo%enous chol esterol obtained fromd

" Co- adRP11PeY meldlo 001187 e /AP SOPG mesH-. &Potk%Oerg/%r%Oa@&Hr%/% 300-
i pgli V'1§6@h1§/d12§0@3%‘ﬁ5gde mgmg éé@%é@m%ﬁdlf%o hBo@ d19'290%@6 IH%*?&“%'O@ 000

conpositio par at e maceuti c éorrposr t Eac t he
t wo omgfalr,et0eN0 sngrdin 396-2000inmg/ S e@OéJdZ(IOIOrm)glgh TG@eZ(EI@sagr‘deSOQaIR@GOeng/dL

CequenePanB8aistin: 4D P merihel Jorid Snb8 e AR 5268 g 000 mar.

" Conpliga®Nb@S kXL, BES -2 Mm@mRCci ty for pairing between nucl eobases of a
first nucleic acid and a second nucleic acid. In certain enbodiments,

conpl ement &r terjpibembedmentseinticassd chpldnderoosttarance eilanegsi dieacaneeloé bet ween
SEF and O HTa e eeBot eSS s h B siE i Bhses on one otrand are
Certain embodiments provide a use of a compound targeted to ApoCIII for preventing,
treating, ameliorating or reducing at least one symptom of a cardiovascular disease, by increasing
HDL levels.
Certain embodiments provide a use of a compound targeted to ApoCIII for increasing
30 HDL levels in an animal.
Certain embodiments provide a use of a compound targeted to ApoCIII for the

preparation of a medicament for increasing HDL levels in an animal.
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5mat ched to a conpl enmentary hydrogen bondi ng base on the other strand. In
certain enbodi nents, all of the nucl eobases on one strand are matched to a
conpl emrenwvaryietssgen bondi ng base on the ot her strandPCraSe@raions
enbodi ments, a first nucleic acid is an anti sense conpound and a second
nucleic acid is a target nucleic acid. In certain such enbodi nents, an
antisense oligonucleotide is a first nucleic acid and a target nucleic acid
i's a secondcOugl hbodflefts g%l@ﬁﬁé&ﬁ%%n%ﬁh@% &Pto /gﬁﬁilﬁ fBHafeeObases
i medi atel y adj acent to each ot her rai ne thyl" or "cEt"
r ef er graparagiohiof y oledramgot foo shptevingvuhegptia of TiCGateddpL. sugar t hat conprises a
nethyl(nethyleneoxy) (4'-CH(CH3) 0-2') bridge between the 4 and the 2
carbon atons. "Cross-reactive" means an oligoneric conpound targeting one
nucl eﬂ?t’&lﬁd@%ﬁéﬂl}@%@f&aﬁrﬁ“ﬁ%‘yﬂrl dize to a different nucleic acid sequence.
Fok exanpl foly: ) gﬁﬁﬁh 5618691 o) 1 i ng human
ApoCl | | ca(ri;mts:lrt&ogi reg%@ﬁ a ﬁn%rf?}r%gbAg%% ?r?l.de\gﬁg#ﬁ%‘r% glrtl oolﬁ ggvg% C
conpododiled MSHptaaca:rs exérbfplay andceikplacatagi chlg enm:aﬁmet oistietivé bbthe iidwvention,
designated t et. depends n t he de f nmentarity the conpound has
W & B e (25, TR g6t 8 0 ehias SEURE e PR HIGHAPa He i SHETEnent ar | y
bet wegthelbRe. Ok G e &in Ctﬁ@’ﬁﬁhu&d ofNfhelieaR@Brt ﬁ{l&%ta?&lrﬁiﬁér%s‘é %hﬁerrﬁd?@ nmor e
Ilkely the ol i gomeric conpound W ll cross-react with the nucieic acid
" Cur e'thewsans the tem hiodlutlingt’ as wetl o ethehtains, hsugh ag’ lpclgé@sf’labédmph@ad énotf or  an
illness... " Cor ona heart dis rrovmn of the
S+ Tt Qoo G RS TRBrY” bY ot oy uaRes o R NE Ml ch' s
of t en camp&sdits corlprRinzesmesmlt@n@icthents and componmmf gt neat kide ongans a

nucl eoti de having a _hydrogen at the 2' position of the 25sugar portion of
t he nsetuast peless speciliallybiaied pbetwiskes may be nodified with any of a variety

char act ori Ja oty o eadings 5 RE R TR iR Bhol KRGS Gy ah G VDT

(hy percgﬂlsymedraablmlteguhé butgedt hetet ﬂesuﬁtﬁedc i Ahtoduevealss opportiosuibf docomeiiteduced
insulin sensjtivjt The characterjsti npt ons are excessive, urine

ploduétitoi thisgpPpliss ¥13§1 IQ@HG’@gtWtWthmBP‘gHH p@tmfédgaéeqtémalcgtw%&e%@kqsw%' rst
and i

R e e A R R A G

t he eyecsssephérem, auwelk pd mithed emeeight Ioss and | et har gy 14 WO

2012/ 149495PCT/ U82012/ 035694 "Di abetic dysl i pidem a" or "type 2 diabetes
wi th dyslipidem a® nmeans a condition characterized by Type 2 di abetes,
reducestsiflifdhs C el evat ed triglycerides, and elevated small, dense LDL
particles. "Diluent” neans an ingredient in a corrp05| tion that

| 3¢ks phar frindesh epricded dediitions rye provided ghephraeréatenstutitiatd in qwen@sm@arvyﬂm

desirab exa t.he ect QSitio

li qui 8“‘H @‘eﬁmce&}“eﬁ g&i fietmidlss o anapyma]d}%l““%‘ @H%tge%c g%“#%cﬁegng%iaé%r der of
|'i pi dnadibig ahd pepmatitidalrohemixelyi deBtribed tettih A@ thoseiveblAGBArankicpeRiclei n
overproduction or deficiency. Dysl|lipidemas may be nanifested by el evation

of | i phassingheart. a§tae¢fcyd treheiqees matbe é@ﬁépmhean@al sY1thesyc 8nd eleasnigadl apalypisas
i pOleIleg Bérn‘éH&r aﬁ%& | a[;p(l)ggtﬂcﬁ{ t ubhsf?é%p%%%hgétﬂ')ng lcr%%tlgopélb?%ﬁt?&ﬁ' An

exanpl e em a means a
f 08 m IGENBANIK Ac@bswnmueibbtsmﬂ aa:guemted SRq oY nrd‘eﬂnat@ng;btamndblle tht@lghet , or

th d t Kk t t d it
T S R T e e

enmbodi SERERuhof 1g%@&§clb'sndré hérSintrd Irbr ep%?e? d}pfe@&eﬁ&%f‘ﬁlte'ptomcﬁlg ofififel S€NSE

ol i gonucl ect i de. neans a Sspec quantity of phar maceuti cal
agent dpcwowdénd dd;culssedihenemgh&awell as in their entirety.

Unless otherwise indicated, the following terms have the following meanings:
30 “2’-0O-methoxyethyl” (also 2’-MOE, 2’-O(CH;),-OCH3; and 2°-O-(2-methoxyethyl))
refers to an O-methoxy-ethyl modification of the 2’ position of a furosyl ring. A 2°-O-

methoxyethyl modified sugar is a modified sugar.
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adm nistration, or in a specified tine period. In certain enbodinents, a
dose can be adm nistered in one, twd, or nore boluses, tablets, or

i nj ecti ors0 2phwi4e0anpl e, in certain enbodi nents where sROTAISAMR0OB3594

adm nistration is desired, the desired dose requires a volunme not easily
accomodat ed by a single injection, therefore, two or nore injections can
be used to achieve the 20 desired dose. In certain enbodi nents, the

phar maceut i-sap. a&ﬁ&ya@%a\eaﬁ&t’ &l %&1@5&@ PP 3. @%ﬁ&ﬁ@a@thpﬁrl od of
ti me or continuousl ses can be stated as the anount of pharfaceuti cal
agentIqmmﬁdwﬁugMWdamufmeek or nonth. Doses can al so be stated as mg/ kg or

g/ kg. = i,Ve ann r “therapeutical l tlve mount " nmea
Phe “amount b RSt Pk e raret st A58 APEY pp R bR it ¢y 6
desi r ek Physdt dLOBbER] ofAUSaCRariafitiAsd Bthpdusdal i n 25need of the agent. The
effective anmpunt can vary anong individuals depending on the health and

physi cal cohdiatgebpiteafreferretoitheinucleptide of o tasgetnpelgiceagid whish issaordementgiydap of
the | gl vl gl Bk SRSl Riefy dhfiealLamplrlion of the composition,

assesdient &1 and other rel evant
factors. “5 methylcykbging R eghisiaclysdite mwydifienwith aus@hlylt@ow) atshdd/tophé srary
(genetic causes of dislipidema.into 30several subgroups or types.

Di sl i pPeiEes-a 9‘&& X%@S“ﬁﬁa‘f ageodifiehanleobase- t her apy with the conpounds

and V.~ v 3018 TiaoERE 0B TET R 5 e B G R ERAR R ts

i hOs evmrealsed by asiut F9E, it & ipliad thapdprodreemmay paseredsddi teteemmyd S8 5v0 a

deficiency LP or aItered apoC |1 e Ibis.afam.lia protein Cl
defi ci ency, FPpeSRtica ggert BiFans ‘ihﬁél{ SGCp PBB‘H’F@P%‘?SHH i Pbi%%@‘cﬁ%‘i ator;
and Tﬁ@ﬁpéﬁnérﬁthﬁt ﬁr‘awd@ 'E'tﬁér%ls%’f‘fb Be AR Wifen GlFHbBll g ah HALRAL0T FOf example

| i poprotein |ipase. Type | Is a rare disorder that usually presents i

5ch|Idh@mmnl@nhubmcmama@mewnﬁeduhyu@eMekewekeﬁawﬁ@n@ﬂﬂmzmh¢h0ﬁ1crons and
extrenﬁgﬁ{ vat ed TG | evel s (al ways reaching well above 1000 ng/dL and not
i nf r eQUEMFTHF 858" as high as 10, 000 my/ dL or nore) with episodes of

abslom nal pakfive faBfed FdoRIH’ oRCthr ot PEGH EGR¢dnk iaTegiBh HPIhICR 0Bl bAMBRItive

xant homat a, and hepat ospl enonegal y. Patients rarely devel op

at her @8iseaseEinpoupds Agreetsd.c Asbue pRdsepsaornPaNds” TagAns BRisenIssamReuads e t oo

| ar ge (Nordestgaard et 10al., J Lipid
Res, f%@@?ﬂﬁgﬁfhg%gf%gﬁ;ai% %%%#ﬂgg&éggt al., Arteriosclerosis, 1988,
8:421-428) “Aamﬁlﬁstlereid&otl&hﬂlkdnyly’caifsletﬂothé dmtdaimmsnm‘omwbmgéntb hEad.yPL gene,
or of the gene''s cofactor apoC-1]l, resulting in the inability of affected

i ndi vmaawsmt“énﬁr@e@é@ma&ﬁ@gicah%fch;ﬁ fdothare EWlfeﬁa@ theragienrad ﬂa PHStime.
h |
SoPoLPLI g o ALt TR PGSR TR R S1c? |

appr oxi nat e popul ati on an hi gher in
Southpmhnwcanaadx&ﬁﬁmﬁkmrmtﬁyahm@d@mgaﬁnesuﬂbyﬁmsaméomndefmhmhsuammPat|ents

respo 1. i mal. ] or not at all,. to TG .| oweri dr.ugs et al., J
din Efgs."hg?ts bt agentgiecd 710t Fanies hegpelyes at thh 3R R ot B edzwho,

20: 74%686&)21})@[}% fBPE"ﬁ@n&?@ftﬂm@Eﬂdjrﬁbegfnogb@&&&yengl% to 20 grams/day or less is
used to rmanage the synptons of this rare disorder. "Fredrickson Type I1" is

t he nost cOfdmmistering ofegnsipneniging ppbatigsiediasal agent to asinflividuabrang dlledssii f i ed

Y B e e P 2 R

hy per chol esheg@! @ivany ar@eYive Suisseica ta€ cAiptevide adh&hduyic fb@ﬁdf@ﬁrﬂl)en pol ygeni c,
or truly famlial as a result of a nutation in either the LDL receptor gene

on cheémuygersd f@ar gnipe). E)‘Flf‘éth%g%‘b’ puransiaghgrapguticisemppend pldpe é}tVélltrl\OIBF()apo B)
gene %% n%?% Q‘? pée"ﬁ% dt?e' 'h@é §oﬁg&{u% %ﬁ&é?a ge éA@'&‘fﬁ““%% t”
el as

xant h ure: car dr ov scu di's he i nci den of this
di seastahsa aémoucﬂ t}ihrapleuﬁ@ﬂ)rﬁlﬁlfunhe)fd’feaﬂy@mbﬁ$e ganskcdnd intibef¥IDd]igORLd @itide
honozygotes. Ty Ilb (also known as famlial caqnbined

hyDer FATBFHECIRA Cﬂgﬁﬁaj/%nan “APREY! HFFRReipEBRAURd( hi gh chol esterol and TG
| evel s), caused by elevations in LDL-C and in VLDL. The high VLDL | evels
are due to overproduction of substrates, including TG acetyl CoA, and an
increase in B-100 synthesis. They nmay al so be caused by the decreased

cl earance of 30LDL. Preval ence in the population is about 10%
"Fredrickson Type II11" (al so known as dysbetal i poproteinema) is a remant
renmoval disease, or broad-beta disease (Fern et al., J din Pathol, 2008,
61:1174-118). It is due to



WO 2012/ 149495PCT/ US2012/ 035694 chol esterol -rich VLDL (13-VLDL). Typically,
patients with this condition have el evated plasm chol esterol and TG | evel s
because oVoOi2npaisped cl earance of chylom cron and VLDL r ecmarse&2(8seg4 | DL).
The inpaired clearance is due to a defect in apolipoprotein E (apoE).

Normal Iy functioning apoE contained on the remmants woul d enabl e binding to
the LDL receptor and 5rempval fromthe circul ation. Accunulation of the
remant s 1 RARIBERIBH [eREL ¥4 ANRLGhifAdE of AW dnelifliXAbl B@ Q¥hibi G b emat ur e
coronary and/or peripheral vascul ar disease. The most” common cause for Type
LET sssphlatqdrd@@emélsofdeamEOIEﬁvlﬁz Hlensety gy of hn@cmr@mymmtdnmmeldé@n
estimated to be a oxi mat el 10, 000 rickson Type |IV' (also
enown U eiRior PLRERYTERIHIG1 Thih plichroa P thosh “ElE SRR Do nant

condi ti on ogaidl’ Adersfo ARRMAX bMBéEhymaddefal, hmm&gﬂb@t h&Mimildd themles ar e

el evated as a result of excess hepatic productl on of VLDL or heterozygous
LPE dedth.gplenicydodsueataipigsatndomn-unwayyimatss indheding boonerdimted tgemonieys

chol est ek 191;11 agze%Ls are usually within normal limts. The disorder is

het er ogeneo@s and the phenotype strongly influenced by environnental
factors, panntisabaddiivitgantemysiyaletecadtt @t heaotablaiesvitpittibutabldtdthedr i ckson
Type V' has high VLDL and chylom crons. It is characterized by carriers of

| oss- §¥ W}ﬁaétqncﬂf aEPEUij’@F'F‘eCunaﬁﬁ%lt%&aé%f‘éfﬂ%l@@ agjdy Hn cptain eppQdimentst at | east
20% (i These
pat 1 carenPRldn ) (i lea BLEERNORR FUBRLTh b AL A AT MBS o
bé¢ausecaied bhyghdntiacgeonsclaodci¥. DL. TG | evel s are invariably greater than

1000 ng/dL and total cholesterol |evels are al s elevated, The LDL-C
level is 20(8UsAPgCIBROULY TR leEh g e AU Tt RO S G T, acut e
pancr ﬁ?lﬁﬂldlké“‘non% 'd%’%@t rufe) é‘cﬁ@ﬂﬁ@ugﬁﬂﬂzd%’%&ﬁ%ﬁ&ﬁg M QusePHRRADTRe @RREral |y
present in adul t ho > 35years) and hough The preval ence is relatively
rare, “antisesseregoipomad’ eencomeAIey Wialnmmbqutymsemwlc depatines dvighe r:@my@;mds LPL
defi ci,ent ‘iél ent s. "Fully conplenmentary” or "100% conpl ementary” neans
each Hﬁsc?fgg of a 25nucl eobase sequence of a first nucleic acid has a
cospl ement anitisuaed RBRAGE " Meahs IRCRBGLHIDH G eABATRCRROKANEROIObr Aur &k pRIIEIN
nucleic acid. In certain enbodinents, a first nucleic acid is an antlsense
conpolavelsangheprewenenel anantisense semaouns! eopmplerentary ie béareetagickeic acid Gapmer
neans . 1S ' ] t [ ying a

ol ar i GSTh aEe ERASE ISR SRPG M| Pl Ve LT BEARE oF AL IRY

bet weesmpxidel nal regi ons 30havi ng one or nore nucl eosi des, wherein the

nucl eosi des corrprl si.ng the internal %eon are chemcally distinct fromthe
nucl eosi de OAtIHRes elieqnyelsotidsyngags ﬁ@mg steapded pligonpelgpligrshavinge nugggobase

2642/ 14RRRARHIY ﬁéﬁ%ﬁ&ﬁétﬁgﬁﬁﬁ%nw%%ﬁé& oh&db ?r%&ﬁée( slr%g LRl & "titkel ucfic Aig 92

or "gap segnent ext er nal |ons erre W ngs" or
"W ng Asexgadah&rsm the term antlsérﬁaphgmmhekeedde"rmmumpassemphmmaceuamllymnqﬁatderrpound

havi n% @g ment of 1 n&le contiguous 2'-deoxyribonucl eosi des
posi t F&h IVS%? & ORRL} ‘QF ¥ °4dj acent to 5 and 53' w ng segnents

havi ng fromwaeni Omé4n% aﬂ&'%{l@l@i%'a@ﬁisor protein, seq@n‘é@@%dlﬂgsAfomp@éﬁ% éde
used by cells as a source of energy and inflammat or(i:’|1 ermedi ate. "Plasna
&)

gl ucoseteriagf embodimenfisuaoseo@Pil eiselntles mDlei’esqqu@mmncd ApdeHsiaRNA

C | d d
| PhoprSLENTE Wb dtom ERTE Spforlie SROGH! pRITESE BEmta PO RPuERR s
t ypi cahd ¥X(ﬁidﬁ@tﬂ1RN@xdsel]@en1e@ eh®@detlg AP o@lﬂpbf hpeptH@Lse%an@@ Encollmasappdibl- C' nean
HDL-C i n serum and pl asnmm, resBectl vel CoA reduct ase

i nhi bi t or" “feenBl mR%emeamsr?a gn@ﬁrr@w@mmqglh BiAiebi ti on of the enzyne
El M5 CoA regg%ﬁf@{ Hcﬁﬁegﬁs C@g%é’t@ﬁts@ ﬁerﬁCe %@&%x% ;gcfdz 21[ fluvastatin,

| ovastatin, prava Fm/asta ion" means the
anneal i ng OAtlfemSﬂOleedSm’itrﬁéayls Ahatdehmgad Itld: eﬂwlecmﬂf@ﬁmg llarge and medium-sized
30 arteries and is characterized by the presence of fatty deposits. The fatty deposits are called
"atheromas" or “plaques,” which consist mainly of cholesterol and other fats, calcium and scar

tissue, and damage the lining of arteries.
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certain enbodi nents, conplenentary nucleic acid nol ecul es include an

anti sense conpound and a target nucleic acid. "Hyperchol esterol em a" neans
a condi t iwo 20tearedseri zed by el evated chol esterol or ci PCUltsRINY3I6p4 asm)
chol esterol, LDL-chol esterol and VLDL-chol esterol, as per the guidelines of
20 the Expert Panel Report of the National Chol esterol Educational Program
(NCEP) of Detection, Evaluation of Treatnent of high cholesterol in adults
(see, Archs« : » EC o ¥ 4y o \[No (=Yg o - Il Tl

"hyperl i pemBgQ%Iims%;quﬂr}%ﬁqgi%z)ﬁﬁ%g larrnia%(?[tngi%ihg%gy 613116 %ﬂl%a (Seﬂéwge@g%eﬁ%?é?gor

ci r cultmisng\ plyasnwmigat is indsdifigthsugacondi ti on mani fests an abnormal Iy hi gh
concentratign of fats. The lipi.d.fractions in.the circul.ating.blood are
chol est er o B IS e90F PpaBiey aRE 1o dPstePaly SxTslrOrie WHFRUEL ei no.

chyl ofigh@Rporithh dfithIhied@isiddes nudBiderifdlniGlesnige!camsdclih€ Bid 841b&f atoms
hyperlipidem as is based on the pattern of TG and chol esterol -rich

| i poprotld firgnese iieg, dkerebystonmina i kidy iy rslgesastemphor esi s or

ultracentri [ and..is . us 0 aract erd [ c es of
yper |1 pi dentagrudin” B8 wPuERTR R Ftah L Rl EGaR nR a2 oS

G r culidorppiated HoStheSterBidlis 3R arftisedbeicokpoin®t al ., New Eng J Med, 1967, 276
(1): 34-42). 30"Hypertriglyceridem a" means a condition characterized by

el evat ed t r Fatdioapoulps dissgss ©r “sardiogpscrlap gipordse | gles s girHP 9f ¢ondéiongenet i ¢
causesd, @nth HEFeRiHdod RORL o ISALNaNGn CRUARRCSHER ATy AR SSe et Al i ¢
syndrone/ i nsul'in resi stance, obesity, physical inactivity, cigarette

stoki nglude8but\Me 261 RNileidd Obie@H/stdS240i 24, A8h 6 i e atlessschlrcxid) obrebmodaseuthir et very

hi gh i.n carbo rates) factors or, npst. often,. a copbi nation of both (Yuan
etal . déw,<st§%g,c<>&%3yllief§f%f@eﬁ hyperiension, @éﬂ@lfimaﬂ YPeUPIdeidect i ng an

ani mahy M-ty yRHBOR!E md Wy pERASLQURRGHLar di sease” neans identifying or
sel ecting a subject prone to or having been diagnosed with a netabolic

di sease, a‘“Gbemgalbydstudtaegidn’selseio aregwnmdiaalolisensegampamd thapps in some

i denti fyi or..selecti a sybj ect havjng any.s t om of t abol,i c

di seaddy Beptnty G M aoatheh fetign Shibatn WSURE FORRoTIE AR RETPBR not
i 51 t eghibPhavivgPErohadiBstRIBI adldotidey REhEhYGENidastinbyRerh la rpkid e Khving

hypertri gl yceridenmi a, hypertension increased insulin resistance, decreased
i nsul inAclsetries ithopt 2 -Qrestboxysthyhmogdpptionsi ght , and/ or above normal body fat

acconpl i shed iy SitRds Emb AR Rean L) CERE PR CBE BB 00 o1 i ca

t est s cdmizalbedistimntregiomsuch as nmeasuring serumor circulating (plasm)

chol esterol , measuring serumor circulating (plasm) bl ood-glucose,
measuring sEhelssteiol cis Astaralmelgeyle fopnddy therqel inymabrapisof afhaaigal itisyres.

bheod [ f ' ' d the
P O B e o o S e I B M P b B ence
of addensitg [popaten OVEBEL iatermediate siensity ltpoeratéis KIDIDelosofensitphpbmstenf adver se

cardi gvascul ar . event.s jincl ude, w.tho limtation, death, reinfarction,
ot ok e D& P BiseE ST bl y Peaano B el b SmAGaher1 ol
dySt hyblbins (VDL 101, T DITEISNEI0f7BHhATB i ARARS HORARrATReBR AKeT veni ng

el ements between the i medi ately adjacent el enents, for exanple, between
regi opsmgegsernms, nucl eoti des and/ or 20nucl eosi des. "l ncreasing HDL" or

"rai sing HDLY ans J ncreasing.the | evel of .1n.an ani mal. af t.er

2t i ot at T BHeSR Cheb P EHER Bl b mssinar afert e iR e SR a ed 1o the
HDL | @¥&lenbils éhdlcterorebtdidd eshiiditst ered any conpound. _
"I'ndividual " or "subject"” or "aninmal" means a human or non-human ani nmal

sel ect ed fofo2emimisiraiont mnang ybniappiration of two or more agents to an individual. The

two or more agents can be in a single pharmaceutical composition, or can be in separate

pharmaceutical compositions. Each of the two or more agents can be administered through the
30  same or different routes of administration. Co-administration encompasses parallel or sequential

administration.
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"I nduce", "inhibit", "potentiate", "elevate", "increase", "decrease",
"reduce" or the like denote quantitative differences between two states.

For exanpwe,2oi2am9esount effective to inhibit the activi P¢TAS2€208896i on oOf
ApoCl 1" means that the |level of activity or expression of ApoClll in a
treated sanple will differ fromthe |evel of ApoClIl activity or expression
in an untreated 30sanple. Such terns are applied to, for exanple, |evels of
expr essi onscafdldnf¥ely Ohedflthy tdpcin¥or pAtiak HERARR REdIebRROLSY DBRbRAtIeic
"Inhibiting the expression or activity” refers to a reduction or blockade
of t hecidxpd essiand nocleacacidsiln yertdin amRNAmentspean@emetadtydseseanche fistesbari | y

i ndi cat total elimnat]j f i tivity. "l |

rosi spanegnir st et e ebidte e T SRR T ROt KNG seanfit bhseen psui i n
are SipNAlgAdat RN stinddHCRrinhBBRIiméMS Ubine Jf BfNRRESbASES Bh bat siraidseé € and
liver cells. Insulin resistance in fat cells results in hydrolysis of

st or edhatehied ity & epinplementghy kyfregenitmndmgrbaseor thetophegsirarl. ilmcertaen embesimgntas na.

| nsul ip resistange in red uc e i i

oot s SE R RERDGE e PuHe SbhglfEHERR Pl SERIURL AT AR Beb BREbbian, o
el evatie dthaotagd. Us 0&@ain Eingbdipleasa fikevietisicakid i shhntiseastccophpstias endlee to
insulin resistance often | eads to netabalic syndronme and type 2 10di abetes.
"1 nsul$9end BHEIpICiagid i a targetnugieissani [p eyt seht eradiBenss. 40 anHHENSE dual

pr Oce%ﬁg RGeS §-a A ﬁl{kﬁ’éiéf hd4ahd Q?a‘fgé{%ubﬂe&gcid“ig yl sleébn?ﬁﬁ%qeﬁd didy
effectively processes glucose ereas an individual wt ow i nsulin

sédsi ti vit yCdmesionohu@dédbasdsi’ wedays pucdedasesginuedmeely adjacent to each other.

"Internucl ensi de.linkage" refers to the chem cal. bond between nucl eqgsi des.
151t 1 e DR R SE ol <Bh Telnist B I SRt B Ao RE & T BGep hevael ik eq

nucl e@sinffses ARARYI(AShFRER Xy P LEREI IS0V Brhio@ bervReR #M 1 Ag ek carbon

"Li pid-lowering” neans” a reduction in one ‘or nore lipids in a subject.

"Li pi @tongi si ng" neans an increase in a lipid (e.g., HDL) in a subject.

Li pi d-1 owetj.ng or L.i pi d-rai sSi can occur with one or re doses over tine.
507 L pi a1 GRS Rctikey By Bt e Cr Bt R o e SRR atn! ¢

r €9i MBpbRdigy il fieRnBnSdIL 86t sbquehs Woe eRiMe)10lin RBNE istadbékSan dhtigeriblb] ect. I'n
certain enbodinents, a |lipid-lowering therapy is provided to reduce one or

nor e Gfig@EFlRotidgtapzeting thamag Hglobdt spp Fross-placiovit/p purige AmoICIE, WheHeEaDL - C,
trigl I I 1 . Leles, i | . npl es
o ' 11 TG oot ST ch e BE RS Fprabae s AERb ERejolet

25" Li depyndt en fihe, degtiivfasmyleblentdrib) therdmipblnd hafveikisthe doa-tgietiuctdic gidt ei ns
found in the _serum plasma and |ynph and are inportant for |ipid transport.
The cReMeEE TeR{EIST e sAMBIeMEALHTY Pwisebtheiolsamerie FaMpoindiiat theronHBSchas a
hQ@he'hu&lEﬁ%%dE MGk RERQL RS Qli%’cﬁﬁecfg:scqlgﬁp%hgcl M‘f‘l‘@fo@@-fcaﬁ:ﬂ”‘@ith/ H%u'&f%ﬁc %i&.ower
proportion of protein versus Tipid. "Low density |1 poprotein-cholesterol
(LDL-O) " nE€n=” cimahes netlald tharrestes healthow adeesiibyd Gedtmpopfiooteilinessar t i cl es.

Concentratigon of LDL-C.in s ,or plasma).is typicall antified
g/ L o - nhp PR TSa ier LD on Jaaineor e AP ibos VEeFIA tiah st um
and phaABind LPRAGH NEhdrt, WAL S dADARPET A HE3RI&6035694 " Maj or ri sk

factors" refers to factors that contribute to a high risk for a particular
di sease or “Deerdirtboowncleatidet erenns mnesitmieheving 2 hydjagen i ék 2f petioesofthe

coronary heart disease i.nclude, .wWthout..linmtation.. Gi rette snoki ng,
o per e PEton o REfRToalE iy ibbudRgliges g 65 RdiisS naR Fvl s AREN e
and okhwekirfeast ors di scl osed herein. 5"Metabolic disorder” or "netabolic

di sease” refers to a condition characterized by an alteration or )

di st ur banceDiabetesmelgs corr dinbeiesnis a'sypdrapis| sharactenaed bedipydeied imetahadismer ms
wel | i he. an |y i - I f chi.0f i cal
or oce RS hettaf B blodt RSt ah BT Lk 1ol AP RSB o BSRYER, T
but ar&luced inkulin $edsitit/by. Thephagkecietid &ympos n@stesivediriab t@Bictidnyelyliriand
tgge é), obesity, insulin resistance, netabolic syndrome and. 10dysli pidem a
dde t

ug ek bigiod ghicase levels, excespive Apitapd Wiprdseshiiid pals(PRlYEERE t i on
chara i ' AWa = i pi 3, ali %ﬂ%y sk
fact or%g&%f?&‘%gtt() %3@ iegga({;)lerS if"g :iﬂr(f .P&IS%H %chlaéalﬁ g?’n@gﬁn%dc:gﬁelr?é rﬂa g% ﬁ%lghdg)?dl C s;%%frf%drtri IS
i dent iohitledeyislg dphies, pnegdaicel weightlps3 and letheegy. ol | owi ng factors: wai st
circunference of greater than 102 cn1}y men or greater than 88 cmin wonen;
serumtriglyceride of at |east 150 ng/dL; EIDL-




15C l ess than 40 ng/dL in nmen or less than 50 ng/dL in wonen; bl ood
pressure of at |east 130/85 nmmHg; and fasting glucose of at |east 110

ng/ dL. Thweeotesessi nants can be readily nmeasured in cl ipairaskopnaisys ce
(JAMA, 2001, 285: 2486-2497). "M smat ch” or "non-conpl enentary

nucl eobase” refers to the case when a nucl eobase of a first nucleic acid is
not capable of pairing with the correspondi ng nucl eobase of a second or

20t ar get  nupl@ltec 8ldidemia” or t%exféﬁagéf% WRA Q%H fenTRoMRa LAAitiohon
characterlzed by el evated cholesterol and elevated triglycerides.

" Modi t:hzﬁdctﬂmedrhnif,yp@dsdld@tm ridagal' HDef @ ralevateddriglybsrides andabevatedasmallchange
froma nat . occurring internucl eosi de bond. For exanple, a
phospﬁ8W8J#ﬁg Ié‘@?nkage is a modi fied 25i nternucl eosi de |inkage.

"Modi fied npal@abasens 4EihefedidnPintd WonidésltRANAR 8k PRArniddaId gRABINRY, but is
cytosine, guanine, thymdine, or uracil. For exanple, 5-nethylcytosine is a
modli f ipbeMHaeltisalbnsecessany oudasrablei Eer enasipbo bsdiueneiarns inisetep apmpesitiers es
adeni ne {, ) a and the pyrimdine bases thymne (T), cytosine
(O, g% tﬁ@égr(i% QMQ% kﬁ%mPled nucl eosi de" neans a nucl eosi de havi ng at
| east one MDgiligiédiaVgsters i@k disprdenoflligit an®et fipgdotlicheabelien, iMRding lipid
2012/ 149495PCT/ US2012/ 035694 "Modi fied nucleotide" neans a nucl eqtide
havi n§"4er ligepsetewpyerpsailudtien o defigiensyi ]81’%111314?66?? may be pragifeied @b@lﬁﬁeélorlm kage
and/ o a
o1 gonBereat| B OB sterpland NB L AR BB BB Qv BRI T e
sligar Yetsitly dippptoveia (ISDbp thdlestero]n Aarexaialege afdy@npmemmtm clatlomitganemibor
exanpl e, 0- nethox eth nodi.fied sugar is a nmo ugar.. "Mt f
means t he pﬁpfae%rehmaf m} Vet 4 PR MAERTIGHASeH laﬁromqﬁsgas@llc%/ﬁlﬁbund.

" Nat ubabingr &?sﬁg'é fihiNRndvit ﬁrtﬁé‘%elﬂ%'egﬁn ehibb@GFent RS2 R udit i QVﬁl contajning
phosphodi ester "| i nkage. "Natural sugar noiety" nmeans a sugar found in
(2' - HiyophilRrihaften@Hligonac] patsleelnccestaindmbrogi reerss, taglavedeanill ie s verd vpusiehof
nmononeri c nucl.eoti des nyclejc acid includes ribonucleic acids (RNA),
deoxyf‘?CBBﬁﬁ'éﬁegla tlsﬁBf’ea%hg(oﬂ{ﬁLﬁl?Otldfi ngl e-stranded nucleic acids (sSDNA),
dosibl e- st r apdest méknk @ispeciiGe aﬁlﬂ phaffiideltital agért PFdvidedrih AAMLEd ei ¢ aci ds
(siRNA), and microRNAs (m R nucl ei c acid may al so conprise a
conbi AAMITGHTaEPNL B 8 SE¢Céth‘iéh&11§e perieg. shnrsgrtainegibedimants, astopg eandisdsunisivenshs a
heter [ b I aci d.

BN g i e o L el
pai ri @gadmdnhom&ﬂiﬁlrstrﬂuﬁﬂ 1@6&9@&6 thEdesiedalopd fequires DMumacﬂeﬂea%ﬂy(A) is
conpl enentary to thy . For exanpl e, in RNA, adenjne (
conpl éﬁ%ﬁ%@‘i}t%dobm aeglr: i Fﬁtlonb Hhepedorealip IrfBerdiinesHans CQ@E%H?ﬂdéﬁéﬁlilﬁYeythe
”?6' eQRaRq dosd efnscehﬁmaen%‘a}rﬁél{g@%ﬁe arAcRNLd1 S8R Gs & %%H?Qd d}hﬂ’ltfuglén Gapabl e
of base pairing wth a nucleobase of Its targést nuc ic acld. For exanpl e,
if a ameh@mhwqmnadoﬁnnmntabmhpmsﬂyj6mmﬁhmameaHMManh@mnamp@mpUmn&cmapabIe

of hydrogen bonding with a n eobase t a cerfain 05|t on of a target
nucl GRESTABPHIOW A, PREK. erwaﬂhb%%ﬁqaa@ r?&smﬁ%dt%sa? K Ohili€ei ¢ acid are

consi der ed<EFedf eGATRhE r@n‘wa@eaﬁcaﬁmtffemé eﬁf?&ﬁﬁem@%s&he 2RohMcraahase

sequence” neans the order of contiguous nucl eobases independent of any
sugar pharimekewjal agenhawdlicoifde effagsuatt iaclgsirasiphysinlngicabgitiderne meamindeviduat ineobase

| b? ked neecf) ofthe ggclent The effective amount can vary among individuals depending on the health and
physical condition of the individual to be treated, the taxonomic group of the individuals to be
treated, the formulation of the composition, assessment of the individual’s medical condition, and
other relevant factors.
The “Fredrickson” system is used to classify primary (genetic) causes of dislipidemia into
30  several subgroups or types. Dislipidemia types that may be amenable to therapy with the

compounds disclosed herein include, but are not limited to, Fredrickson Type II, IV and V.
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"Nucl eoside mnetic" includes those structures used to replace the sugar or

the sugar and the base, and not necessarily the |inkage at one or nore

posi ti onswof20mm4eiosgoneri ¢ conpound; for 30exanpl e nucl @03U$e012i0884 CS
havi ng nor phol i no, cycl ohexenyl, cycl ohexyl, tetrahydropyranyl, bicyclo or

tricyclo sugar m netics such as non-furanose sugar units. WO

2012/ 149495PCT/ US2012/ 035694 "Nucl eoti de" nmeans a nucl eosi de having a

phosphat e grQURACEBUANBET! %l EYelaPrdrRS BHRAM PR gb;?@te‘?ﬁ liE A€ deiaLRgST de-
"Nucl eotide mnetic" “includes those structures use o replace the

nucl eds¢ thea defatianiog of LRk aygeltered apeC-dk; Tiype Ea pos faniibalsapopragein Ol desiesnicy, a

Cror pABHd RS R k68 1 R RporBlh S5 ARG a sk Tp R FRGAMBLBRT f4 age)
" A i gedEFduateTREbRE onlTpoplQJtélﬁlQ e’ THRANS adar@ Qi 3OS tdt ubdalk §FleseMI@RTES i C
subunits Mhlg% is capabl e of Eﬁid|2|ng to a region of a nucleic acid

nmof ec ghiédhopd. It ésraharagtesiaprbbly ﬁ@mesele@ltlpgs)meqhb’l@rm@m@ andiexteamely elevated TG

I t

Sbof T B SREFbachRe P Lr FORAALAR MR ERATS L SRR B

ant i sengél. 6ompay) ﬁwiif:h epligodeLoft abldomérib pain N olsent @butg PHm ¢atitiS OTPtRABtaRE6uS

anti sense oligonucleotides. In certain enbodi nents, oligoneric conpounds
are chpRBeMataoMddisRaiorleRqrarealy. Patients ragsly devrlen aberosreropipaieshags Betajiper of

| i nke endent
From kg RS paror g SRR Ehesdit (00 R0 P e PR PGl AR b Bl PR

t he ough J Im]p&bResom%ﬁ 29r1f49$41600 M&desmgeardaét azhdmnsstctabsmn%&cﬂ 401e428).

subcu us a n| S at i on, en dm ni strati on, ranmusc r
it miT3DE DTSR N BRI A ECE 4 T GHne; REE st s KA Or Spoc I

adm ni§hiRkIRthe 1ﬁ£b1hﬂ§/tdf%%@t@ﬂ AdiAdEID SProaldednctRn iy AP GBlieR are
i ntracerebroventricullar adm ni stration. Adm ni strati'on can be conti nuous,

chr onketherdlorozygrusifort sichintutaions op corPeptniddeteromygass. al hegirecildnge isor med by

ooty pape TR ihy QoD e eRersla B ERa a8 isien At S5 Pt ance

that Paseind@sebdc bHLFARRWE h Col@Beéftdet WPRTRNnANBIpdnE hethiethl i Oodibt a4l b daal . For
exanple, in certain enbodi ments, an anti sense ol i gonuc eotide targeted to

ApoCl Ilqwqrglgpm%&ﬁé@nl@l% all alad & LipgobRA} hevcblit:daissew pipds Phatsipcoganet
Co_rrp g}%'n& OE? OrrEé'ﬁZ 87421)%@&{6%%0 est?{dgglll Gf&gél f’é‘t Ttoa?d gra];n%}’daggmegé ﬁtu%&i 9 to
u onposttion y conp

an 1 n or exa ar nace IC& rrse one

or noh&naghmvewﬁgﬁmk&f@mdnﬁeﬂﬁaﬁﬁaceut|caI carrler such as a sterile
aqueous sol utio rmaceutical ly acceptable carrier”™ means, a
medi um or G fedgksop fpe él‘oé%ﬂﬁdlﬁoﬁ'f ReBFPB AP I Y hyperliptdgréa. dt isdpgher

Cgﬁpogﬁgilﬁ&?@rt&ﬁypé)ﬁa §1&H3’ﬁ¥r%3ﬂ15 'O%B%T ik ﬁ;ﬁ@?&ﬂ@tﬁ%b&% el%@e{m)%sih %‘!?n?’m 0

be formu for exa dragees, capsules, liqu
gel s, additiopsy LBLwholestsrol $UBber)s iFgpe Hmdfahmlzeé mgpscmcdesterbkennat)ahay lmgms)iradm by a

subj e Cert ai of such carrie 149495PCT/. 35694
phalr ‘iL&PP deeéfrrygw& Ff&ﬁ@%%t ﬁﬁh a5edgsY b?zf[ 3 piaEeR Bhelhiﬁ q\sifg[n
t opi C@dcep@rbBiesdd éHrbrﬁGsonFé)D @(@%kﬂle ;ﬁ)pgmaemh@ S ApbYroRGS BRASER eqaar r i er

can be a sterile aqueous sol ution. arnaceutlcally accepta

deri vé@ P Therfamglaal fierm 1@mbmp@ss%kbm@ndmanﬁmaakamthéa%wmdmawe@cr| bed

oPs ot syt Mo iRy R S aRisaiedn PR T 400 BRI

ot her 1d®0i008bMRSNIHOUY8s. IIryIptam (arsb known as fanﬁh@lrdasamsdl pkd @@@@M@b} i%
sal ts" means physi ol ogi cal d pharmaceutically acceptable salts of

ant i seénsise¢bynsolurdeniaj(high Chglﬁﬁtﬁ@l enh i Grleyads)ncay @e@lpvaé@nmrbwabr(é and in
ot ectl R POl BT 5 FATTEAE SO0 Bgn (REh b FRLUEG 81 02 7
i ncl udex\, and ah incpraspamried 00 spithgia Thec sy Iatsalble)Caused by the decreased clearance of
30  LDL. Prevalence in the population is about 10%.
“Fredrickson Type III” (also known as dysbetalipoproteinemia) is a remnant removal
disease, or broad-beta disease (Fern et al., J Clin Pathol, 2008, 61:1174-118). It is due to

16



accept abl e non-toxic acids or bases, including inorganic or organic acids
and bases. "Pharnmaceutically acceptable salts" of the conpounds descri bed
her ei n mayoke1pear ed by net hods wel | - known in the art PCFaS2@2/08360€w of
pharmaceutically acceptable salts, see Stahl and Wernuth, Handbook of

Phar maceutical Salts: Properties, Selection and Use (W] ey-VCH, 15Wi nheim
Germany, 2002). Sodium salts of antisense oligonucleotides are useful and
are Wehlle aGORRLRY I (r%bﬁmsegwi@a@dﬁatwnﬁstm& N CInQit A0S ele AREPPELAG! Y, 1N
one enbodi nent t he conpounds described herein are in the formof a sodi um
sal t . cholesterol and Phdeytoresaure odirepiiiadichgetincroé dlsylamidrork agleV bBlLvwemnants

nucl eosi ere the phosphodiester .bond is nodifi.e epl aci one of
The. nénenbdg) oy weGeR R B ot b AdgRR b ASoRPhHEn A BHOEERSTBHA oat o

|'i nkaggnckisnidg APSIE toReinkdbeFHUehaRsE dRuld MsBESindiMOTd the N DIMRedtocardef i ned
nunber of contiguous (i.e. |inked) nucl eobases of a nucleic acid. In

ce? t airgmevbGemibackculatigio Acronulagor obide ireraeprntuintidiecist irdvidigdsieysresult in

nucl eohaRsRatkis ind BABLBUSIELS, Al pelith FANh LR, STROA FROLD. AdRRLETON 1S
a defined nunper of ¢on I'guous ‘nucle Bal st of A ant | sense conpound.

25" Pr emestfor TledllSss tiz fedeayd GhpoE EVER gédtypendtstpievaldisehadbect @vtiethapdent of
a di sease, djsorder, or condition for a period of tinme frommnutes to

i ndef PAPPRIPYIMaelEdAd0QP40 neans reducing risk of devel oping a di sease,

di sorder, o L Ve ’ : L t, t j

prepared i npggﬂggggti %IYogér?ng{ at’ %%H%&?@éﬁ &‘F&&%h?gﬁ%ﬁﬁaa&af&\%o glrm

(10 e. domirchntig)ndmidnhdcoutring it apkyrorimatey [1%o dfhee populityont i€ laedls are ebfvarddegenous

0o L A TSRS PO Ly, AT G o
amuntofys l}:ésplt-hairtllrl obb %llg%llfilss%m lWR)ngét%{ 4 %ér Lglﬁél:l-ﬂs%gﬂ%/ R3RemitRathe0 of TG

to HDL" neans the TG l'evels relative to HDL | evel's. The occurrence of high
TG andisorder ovherDbgdnasusradiih¢ pirdoety pe stroegldinfliesead tarendirsemsutai faciotence,

outcones. and nortality. "Ipproving the ratio of TGto HDL" neans to

decr e&8 w@@ﬂﬁﬁﬁ%@ﬁy¢%%§@dﬁ an?é§@ﬁ§?p“ﬁbduce" nmeans to bring down to a
smel | er extpridriclsod Eypa VDAL high VIDDITRAA chyi6mi @%@ 8 chaph@eriRd bR aRicrS oM@
triglyceride |levels neans to bring down the anmpunt of trl%;écerlde in the

pl asmepss-of-functiopd Fil gene yprianthasgediated gildrPL actiyéty ioh edleass 287t pasrial d'Lt he

targe i i i . I i i.fi i on,

" Sl RUES 8 P A Bch Bl IPTSRIEAL ARLS SLHSS pltERP,

5' UTkeveddhh@éatfigly@riddiib ®Bcauddlofdtyidrhiotond And VLEIL. AIG lekels @l ingariabtyt on, a

10translation initiation region, translation termnatjion re igg, or ot her
hﬁg BY

def i n&tratfi¢has; 1003 anaddly apd ol chrplesteral irvelsrss alyvayesleyrder rlog el Kpoci |1 |
cap b%s%lﬂﬁr%?&)?ﬁ i s PGS b Mﬂ‘iﬁé}@ésg& Ei@l@fcﬁ%ggt%q)%ﬁcf‘rgﬁhf'%pglﬁ&?sesih{%[érﬁﬁe NCBI
n yr .

and suc ormation I's Incorporated herein eferenct n certain
enbodiandhyerudceas. gotmptegs genenadly woeonipasislthdrel Gelfyenskanids althaagh thet ar get
site of oge target egnent. wwthin the tarqgt %gion to a 3' target site of
anot h8FSVRERgR!S T8y arGyi 1t Wi HROTE £PEEONY! ‘i“béﬁ Pr-ygous or CONRORRKucl eot i de”

neanshaeﬂﬁ?gﬁgqﬁquaﬁmﬁ@QMQH@ydroxy at the 2' position of the sugar portion
of the nucleotide. R bonucleotides can be nodified with any of a variety of

subst i t uent'Eully Geuplerienigeritor “ o007 semplethentaey apeatsicectagentecbaseeeirss an agent

that ca e used in ination with a "first agent;.. A second therapeutic
L oon st PaRe A TR Rl sl bk PooshinbRen B8 hlsopiss it Aafortinec

ol i gonuelksmké SRubm@! dfdi sBebrnfulc eRN$Rd Oln @AAMCIneRIdifaHs haTrgetuchig: AR@fldnl . A
second agent can also include anti-ApoClII antibodies, ApoClII| peptide

i nhi biapisresse emncnsd andp secone npelgicagihs 8 tarptgiuglelowid i ng agent's, gl ucose
| owering agégf)rﬁelar}ﬁlea?lgtaIchflﬁgricaamgén% Xorﬁg&ﬂltd%n which an internal region having a

plurality of nucleosides that support RNase H cleavage is positioned between external regions
30  having one or more nucleosides, wherein the nucleosides comprising the internal region are

chemically distinct from the nucleoside or nucleosides comprising the external regions. The
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"Segnments" are defined as smaller, sub-portions of regions within a nucleic
acid. For exanple, a "target segnent"” neans the sequence of nucl eotides of
a target woche@o®msi d to which 250ne or nore anti sense EORSAIADH3IF694
targeted. "5 target site"” refers to the 5 -npst nucl eotide of a target
segnent. "3 target site" refers to the 3'-npbst nucleotide of a target
segnent . "Shortened" or "truncated" versions of antisense

ol i QOE}HQnQ%gQﬁ%negrrbetr%f&%H OHEh el 3e nghhgm AAEUR! QiAo AD8 mby e OF
nore nucl eostdes |l eted. "Side effects’ ans physi ol ogi cal™ responses
attri mftslattxiwetdeangsr’eatwmgtsegmhms “than the 30desired effects. In certain

nbodi t d i t | ud ti [ f ti
Cost  abnor nPPIGRIEty Bikare ¢ OHEE o AMS R AU NASeYiTE ard et )12 panal

t oXi Cinfote c&RIBUOE 2’ t&roxw&@mbﬁaesgmﬁmet bétiw@8n afty PRAENIAES, adpREntBI5abSE -
For exanple, 1ncreased WO 2012/ 149495PCT/ US2012/ 035694 ami not r ansf er ase

| e¥el 8 Wm&@gmwtﬁﬁlyvmgdt@a@ee foi spepuclensidebty or | ver functr on abnormality.
For exanpl e ] [ 1 lver
function ab(n}(l)urcO ?r ? §%90n354ccﬁaﬁlgie USF@M%? é]faéng% '{ oﬁlﬁeé Ifdl ¥L"U%rrean an

ol i gomeinadidtee mtngn@hglusOse’oteférylw gldt:m@rtgentamemplheﬁent ary strand.
5" Specifically hybri d| zable" refers to an anti sense conpound havi ng

sufficient dEgRdensgy lipepsotapenttriy)” means t@#e@t@rolﬁﬁtqcated %rehalgthcﬁerlﬁ%ce a
desirg I i i t

nucl o BoRelAEburRL CuEhlafch oPADT R TRt AL P Pushy PR M RANGRAET |
uhder nidis bohmaglc diHIBIoH | dnd Opkasina Hl]ﬂe—(b’asemdﬁDLrC Wi seouragsdphsand
therapeutic freatnents. "Statin" means an agent that inhibits the activity
of HMESeBAVPEduct ase. 10" Subcut aneous adni ni stration” neans adninistration
just bel OW“HMG-@SAUreduéHQ 1‘ﬁﬁ1ﬁc>1t01n§'31ﬁ§h?1s @n Qg‘étﬁﬁla@ﬁctg%om@ ifHbifBh oBfileeCt ed
for treatnment or therapy. Synpt omm of cardi ovascul ar di sease or

di sor d¢ezymardi{s-Ca Aptednaasen suehtab atoreasiasio srobywawtatindlavasieimpdayastatinhe

car di gvascul ar 9|sease .or disorder and serves as an indication of it. For
exanpPEVadR AR STRASAAi n: " short ness of breath; palpitations; weakness:

diigzi ness; “Agbs@idatiohd SHERAE th@gmnéaa@lgw@@éﬂplemehfaapM@@élela@rd lEAN&NTha; atri al
fibri IIatron swelling in the lower extrenmties; cyanosis; fatigue;

f ai nt cAgAn auhbfiewsisocomplemprier: nuslgiba@d sadgcuas anglides angibense cempowid ave
cranpi bl oati ng of the abdonen; or fever are synptons of
cardi 83%% I}ur&é Cd%Cs(Zase or disorder. "Targeting" or "targeted" neans the

process of “Heperglﬁbleatdo&ehecmem a0fonditiod Rhara e eed2b caeppedncholdsatiolwr| |
specrfrcally {brrdrze to a tarqft nucl ei¢c acid and i nduce a desjr.ed

ef f ectircHatigy@tasmat Falesteget DL-eholestrap! arda) BDhredolestgrojets PRIIerguilesass ¢t -
abh I efd Sxpteﬂ f%n@l%ép%h%ﬁﬁé ﬂlatg&@f‘?hsle%ro?ﬁ H&n%ﬁatl@l%%qmg(lkq 'o?’@%%

conpoun her apeut estyle c ange y and 1Olt}estyl e
C hang@sra]nmttr@ndfeﬁeamlelntmﬂnglh a]ndleaﬂerpbmetdults eoe ArebsinaMdéd 1983011 €%536r331). Such

h h 2
R e e i
sat ur gt eﬁiaﬁﬁtng (?rataﬁgﬁmayrms%naﬁton RS %ﬁtayﬁc%ﬁrty hath conasRAnYAbAkE

protein, chol esterol, insoluble ber, as well as reconmendations for
physi Tk ligisk firadtiogs in the circulatingalood e"eeheletterOerxwmiressltyrlrmgrcaeloervpt;ulnw of the

coni erony 1BePriar sRap o Sirelel eudiR PSRRIt 3hp BeetER L cons st ng
of gl vgpsrpidepmRiinededvbh e futes dfat¢ Yn@eidest@bieGed BSoprotein particles, as
measured by electrophoresis or ultracentrifugation and is commonly used to characterize primary
causes of hyperlipidemias such as hypertriglyceridemia (Fredrickson and Lee, Circulation, 1965,
31:321-327; Fredrickson et al., New Eng J Med, 1967, 276 (1): 34-42).
30 “Hypertriglyceridemia” means a condition characterized by elevated triglyceride levels.
Its etiology includes primary (i.e. genetic causes) and secondary (other underlying causes such as

diabetes, metabolic syndrome/insulin resistance, obesity, physical inactivity, cigarette smoking,
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WO 2012/ 149495PCT/ US2012/ 035694 "Type 2 diabetes,"” (also known as
"type 2 diabetes nellitus", "diabetes nellitus, type 2",

"non- i nsuworetkeiessdent di abetes (NIDDM ", "obesity rel aret/use@abaszsss, or
"adul t-onset diabetes”) is a netabolic disorder that is primarily
characterized by insulin resistance, relative insulin deficiency, and
hypergl ycem a. 5"Unnodi fied nucl eotide” means a nucl eotide conposed of

nat ur aldeds AEEHYI ahd9 R GLEIRES RvarbitgatatddPERLr €8y, nRRAoALN §OMBISESE g€

| i nkages. I'n certain enbodinents, an unnodified nucleotide is an RNA

nucl eboihdd ugn eeal. CBLAY, 200Enlecd:éds3-dé8)P).or a DNA nucl eotide (i.e.

13- D- deoxyt} ponucl eosi.de) .. "Wng. s nt " ans ong or .ural,ty of

el eos: des ROAPAISE T SRR S5 Toorr B aBt He B BPRY d¥efcn as
enhangR@tifyifd 8 deRic¥in@ s khibjbdtYprondt6 o dsaAg Bedhdiifthoddd With b ¥ndisbolie disRh@eh

nucl eic acid, or resistance to degradation by in vivo nucleases. Certain
Enb odicandittvesautar idasiepsee b tietabplie symdavnel or.ddenstiiog oppeledng @ sufieppleacing anyevel s
in an ' m nisteri nd to t L.ral ti oCl 11,
ther o9 MoRR} RN EE a0l s AIREAR bR BB W BT oV <
are r aduigaied 1, hiygeréholdterolemsdyhl perklyt @8ial RgperlipidemiaOeypeaiinlye siddeshhigENnt S
provide a nethod of increasing HDL | evels and/or inproving the ratio of TG
t o HDhYP§iteRpion Hicheasehipsaihiesisines. dggeased drsybn sensityy iyneboygingEMal\ ey ei n t he
conpo { IQyl e ratio
o T B SR e B g B A Sy AT R e o

déod ayicamgboaccamplisl@ddtyi ang neetbad, dhobvAse bibtarot Hinsted s@ staddadrctercal teandi ti on, or
synmptom t hereof, .in an aninmal conpri si.n m nj stering a conpound targeting
ApoCl P?SefsénetnFﬁeS%‘iJi‘iaﬁé‘Pe,aSWSéﬂﬁnf’ﬁ re@ﬁﬁ%ﬁgsgg}ﬁﬁwﬁegf% e Y HREEAL Pal

pr everfyladALM3may bRBE RS efabilithoCRRHh 8Y é‘i%&ﬂﬁtﬁ‘i% ﬁla&ﬁ@ﬁtﬁglﬂbﬁ&ésger '
condition or  synptomin the ani mal By increasing | evel s'in the ani nal
and/ omeasgymgilewy-piessura meaaswinglt®dg Fatt ayntddt. me@syning hodemisiglitnandttbe pkovi de a

met hod of preventi n% .del ayi ng, or anel i or athng a. %ﬁncr eatiti Se i.n_an ani nmal
conpri sing &t Nt CRHRG WL SHESMTA TAPYRIFHG RGNS POLE et fas |

wher eichrdidi@scuiiRosns e miksh@est Fk@mpRe oREdVERle cRFBYRREBar dveR@liscl@le,
aneliorates the pancreatitis in the animal by increasing HDL | evels in the
ani maWithady lgnitatigsy eeatihgenfrectica ptookst cardiogenigishockapylmopeiytedemaciides ment s,

t he pgﬂ-g%teﬁltdiattﬂ-iﬁ d-brgrh ;& pancr eatitis. Certain enbodi nents provide a
nmet hod Ot preventrng; treating, aneliorating, delaying the onset, or

reduci ng t HBnmediktedf adj@ceaeinlany dsceh@modhietrarg cinsadiestween thondi tion in an
ani mal, W) 2012/.149495PCT/ US2012/ 035694 conpri sing of adm nistering to the
ani malmaegigiphortigcenhelements oot exampieibetweaifegians segeets Apeigeiiies pad/ent s,

t pgat ﬁuclggg@:“gsprat es, delays the onset, or reduces of the risk of the

cardi ovascul ar di sease, disorder or condition in the aninmal by increasing
HDL | evel s “Imrdakiag & Inadr ‘amdihgDinpmewisngereleng dieilevebdf HIBLtio akiBhimB @&et ai n
enbodi pents provi.de a nethod of decreasing CETP | evel dm nistering a
compoAfBTisFeR oh 8 8 Ens ForReta oL frsarent ream gy Pl ViiBgh de a

et hognigfal hBCIRARIsRIPRRALmpBENL. fat clearance, chylomcron triglyceride

cl earance and/or HDL by admini stering a conmpound targeting ApoClII to an
ani mal . Cef'lndividearbodtisorbieets opi‘avinde’ racams aodhaher npombrowai aginaheclecied wrof TG

t 9s HDIfr'eatment or therapy.

2% LC
2

2%
2

“Induce”, “inhibit”, “potentiate”, “elevate”, “increase”, “decrease”, “reduce” or the like

denote quantitative differences between two states. For example, “an amount effective to inhibit
the activity or expression of ApoCIII” means that the level of activity or expression of ApoCIII in
a treated sample will differ from the level of ApoCIII activity or expression in an untreated

30  sample. Such terms are applied to, for example, levels of expression, and levels of activity.
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10l n certain enbodi ments, the ApoClIl nucleic acid is any of the sequences
set forth in GENBANK Accessi on No. NM 000040.1 (incorporated herein as SEQ
| D NO 1)woantk/@ENBANK Accession No. NT 033899. 8 truncatrea/useanrionised eot i des
20262640 to 20266603 (incorporated herein as SEQID NO 2). In certain
enbodi nents, the conpound targeting ApoClI1 is a nodified oligonucleotide.
151 n further enbodi nents, the nodified oligonucleotide has a nucl eobase
sequence Comqﬂlﬁh%]ﬂle%&plle%ﬁ ofadiO ! QUGYT PHELERRAG o RhAL of e BAFEQR0 SEQ
ID NGO 3). In certain enbodi nents,” the nodified oligonucleotide is at |east
80% ar a¢te/as(tof 83N A ar pfateis and06gs ret nbeasirilVi@jcateta foed stimdBY%o O etpréssrnt
100% conmpl enentary to SEQIDNO 1 or SEQIDNO 2. In certain
enbod?® Frgﬁ‘tvéty the nodified oligonucl eotide consists of a single-stranded
20nodi fi ed“pishgPridBlaaed1 idQefined as thd CoriRidndh IBERRsHAEAhSuntt BEinsmdi b ed

ol i gonucl eoti de consists of 12-30 |inked nucleosides. In certain
enbodirndaquste mmomlafnoenabnslgmﬁemoe@ﬁ fro falomsisele gnfbflvezfozelm Akwidin resistance
nucl e a | t

rodi 1 1EH Falsarmis L bRl A AR Mola Bl e PIRR A BATRE Kty dh BRF1o&

I nt er pshaokislin tebistaageini rﬁuselep’emh gru@biu upRAlR Wit €ds sl Odistendeiim kege.
In certain enbodi nents, the conpound conprises at | east one nucI e03| de

conpr Feduaes glucasaistorasy. withapth qff?ceesefvaigqtomatﬁ Heed glucesseHigh nlasgwleygleof
nodi f i i i , | east
one H@HH& gg@glghgsreadggrtrg%hlg{sﬂergregg%‘%? %9 %ﬁ(sytgt tmggy‘ﬁm@%?taﬁ%‘ IE?”rql‘)e?)?toodi ment s,
t he cdra]beuemd conpri ses at | east one nucI eosi de conprising a nodified

nucl eobase,_ In.certai n enbodi nents, the nuodified %%uaelobase [ s a

5- et hyl cyt ST SO0V s DT HSHSREhbST TSy 88 ProGesges efuepse. An
embodiEntisal hta%gwgmakm& s‘éﬁﬁﬁ%‘t?éf'f'&tﬂ&@l@'p@bé%@se@' Leeughaesd aﬁﬁn&&[ﬂ&ral Ses:
(i) a gap segnent consisting of 1inked deoxynucl eosi des; (I 5" w ng
segnem\tlthdowsnsytlmrsgn&mﬁwm dﬂcedomfﬁﬂcewme@e%(glu@qsea 3 Wi ng segnent

consi sting., ked. nucl egsi des ei.n .the ga s posi tioned
e at o eI kaE T Ried i Ehahigal tid S Bd ARet he 3 W ng
Ssegnent  anthtMReddRils Ad@atdiirdida? 8RehIRINGhiseatEdh lwtm;gv&@grrent conprises a
nodi fi ed su ar . In certain enbodi nents, the conpound conpri sing
modi fi ed of Fiybedandensides” samsradiasent I(WC)eoaldgwh@b@rmbnndé@meﬂwng of 8-12
| i nked deox e n G 9 + nked
nucl eosi des}\iﬂ)?j(?io(%?e%lg ﬁieaﬁéé}edﬁaﬁ) o@%giﬁ%{?@%d?& %é‘% CP l%e‘gd%ﬂglflgosi des,
wher einfeahdign GafeaseignEipid (eSg pHEU) (10l @lﬂajbm@lcﬁb@«leﬁngdt aplen’alstng andchat ween
the 5 wng segrrent and the 10 3' w ng segnent, wherein each nucl eosi de of
each \)ﬁ"ﬁ‘d’@é’é%ﬁ? %%’ﬁﬁ?’?rstlé%ea 2' - 0- net hoxyet hyl sugar, wherein each

osine is e I age
|géa phosphlég)ot I oat 23{41&)( Sdr ﬁp1d%@ef"ﬁ§£%érn '? a@ﬁﬁg%gﬂﬁé@#{e é ﬁ%g%g%)\}rlrdr;ggund
conpr itsa aghjem ¢ fadeck ale gomre Ihpmisunie selgeqir inseestain(an)bodigaps, sadgmetﬁwemmlgm sting

o B SR 93 Sh By TR ST GA 51 IRy 11

nucl e@@L@%}onV@l@LQE Qngl@@erﬁﬁ@ mra%a&e LﬁLgﬁﬁiélésoﬁ'&ﬁLb(ﬁ}Tﬁlcﬂ ﬁﬁaj’écy E@Qh@ﬁa@nt to
and between the &' segnment and ' segnent, wherein each

nucl eo$lipig- loWee@ﬁlevapmgncé tnscﬁ)brptes,sMé“ Panlzbﬁ@s et hoxyet hyI sugar,

N ernuc: oclirgb ik Syt eV DL EDT SR Bhs R e OB Bpd e
enbodiserant plasih @n(ﬂ“@ﬂl’éﬁ}i £d #¢ igeuitat RRlipHerdiRord THEIheMRASCoHESURMCH each

conprising at | east conti guous nucl eobases of a nucl eobase sequence of
| SI' S Yoawoteiy SEers ip thaptheahiD ediighee pispartinermf rofeigvicties Hipidetvhegasthe

reducwq)L Hg "“"%ﬁgi"é’%ﬂ%%r })ﬁytglﬁqﬁsﬁg ﬁfdsease in an ani mal by adm nistering

to the aninmma euticd vé amount of a conpound 25conpri sing
a nodi f i ed “bbglensis/ lqmprcdenmha&mtdl AGDDEC)T 2ndans kbledteriseehrietindowi ddesity
wherein the nodified oligonucl eotide.is conpl erent ar&%o an ApoCl |l nucleic

ac? d HREPTREE BITHCleh L anseritratien ob-Phofh i Py (QEPiRHBRLE calﬂwume\lféqumand/ or
i mpr O\‘I’f‘g?dL Benhali, 0 sRfunl ED12CHRd “ﬂlerﬁe?ﬂbﬁ' @ mean LDL-C in the serum and plasma,

respectively.
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enbodi nments, the ApoClII nucleic acid is either SEQID NO 1 or SEQ ID NG
2. In certain enbodi nents, the nodified oligonucleotide is at |east 80% at
| east 85%voanidwess 90% at | east 30 95% at | east 98% @CTAIS2012A3369400%
conplenmentary to SEQID NO 1 or SEQID NGO 2. In further enbodi nents the
nodi fied nucl eotide conprises at |east 8 contiguous nucl eobases of the

nucl eobase sequence of 1SIS 304801 (SEQ ID NO 3). WO

2012/ 149495Rfdds USRS GG 10 factors HRY &ﬁfnrb&@hpyh R (G A dehlod Of
preventing, treating, anmeliorating, or reducing at | east one synptom of a
car di ovesclitiar IMC@“@asenbwdlmnntanmanat pisictaefors foir egroaeryi heas tdeseasegnelodg, he an| mal

th t ffect t of di f
o1 bon PRkt FEHSE nySSIRNuShel, FTBRRE. FODRY hELR%G TR et
conpl gmeieadgs, bt e ROGH disdlakell @beici d. I n Scertain errbodl nents, the

ApoCl Il nucleic acid is either SEQIDNO 1 or SEQID NO 2. In certain
enbodi rrent sMetabeligrdsprdes doroimeiahelie disetsed eefess tap cpadition glpygcterized dagn 85% at

| east 0 t 959 9@ »eagt. a to SEQ
I D NO? K%OI%@E‘E&P% R%l &%b()l? %‘(ﬁleor% enﬁtagghé nat% nfegeo%%gngllﬁﬁ dn%g% stered
t 0 t h&néwn iradhe prteve Feserally B@lsle tlaemehcblelfaatge@fbroch@dmlq&oedssés&m&tocane synpt om

of the cardiovascul ar di sease hy increasing HDL | evels and/or 10 i nproving
Che r a¥HHEN i MEOrEI. Metabalsharcrs mﬁaﬂiien@ﬁtase nqthignitpddpshyegrglycemia,

oligo S (@ 304801
( SEQ ?%&I@g{egdﬁa&(?mwpﬁﬁ ur¥¢122?’ é?w%ltg’ﬂ?r%frl@g 9H§§%ﬁ lcl)l%n%%g?@%nggorﬂg‘?%@ascul ar
dil@ easdgslipiddmiddpe utypal eliabetes! i m t ed to, angi na; chest pain; shortness of

br eat h; paI ons;, weakness; Zi ne sea; sweat.ing; .tachycardi a;
br adycar 0 SMekBolo PRifrone SPERiA RPToTCAE RG-S 4 EHYCTHE SHIPH S po-
ext r embid &8diovREYANISK Betof Ll BMSholicRridid. ']!19 cerf&ﬁ%‘rﬂﬁécﬁnﬁfltst hetab8iEsynarIHRNess

of the |inbs; claudication or cranpi ng of nuscles; bloating of the abdonen;
or f ewsidentified by tmpt&mme@tﬁm}dB nﬁﬁtesfol;hwwgd“ectarsnwalhbdroufnfﬂan@l crf@rm thavel s

d/ i th TG to HDL
Fhe kR iR b b om v geh Renil iy RnuT et alaf IR B G080 4001
(SEQ (DelNnaiBo niahl! IO FRNSS nI Y indorierTeduahrelu /AT ekeat 50as

treating, ameliorating or reducing at |east one synptom of a_cardi ovascul ar
di seasunkly; ad fastingedludege abiatiledssi B}mg@ﬂt dhessaletprmirantsas bapradd mesppd i ng
of th I ﬁﬁgu I 801 (SEQ ID NO 3), thereby

i ncregsﬁ[ﬁg%l p?%é?%ag_ vgp@egﬁé/%"r%6§r?%?g\/| ng the ratio of TGto HDL in the

ani mal . Cer‘lvasrﬂatem’o@dinmbﬁqunmntaﬂsz néclediabeTretdrs foths caxg wildh al iR RbBasand/ or

inproving the ratio 250f TG to i.n an animal by adm nistering to the

ani maR fStiyaiers ase imog m&he@éﬂoa@@g ieith thg CPIH%SP%@fa% Redegfase of assesgndon |

wher el tg Rdidd ed ol i gonucl eotide conprises: (i) a gap segnent

consi st%ng of ten |linked deoxynucl eosides; (ii) a 5 w ng segnent

consi sti ng “Mixdd dpslipidaked meank essndigsn cl@araatgrlzad:by eldvagdshglegatol emhsi st i ng

of five |i nkgg nucl eosi des, wherein the gap segnent is positioned

i mmed® YSEERY t o and between the 5 wi ng segnment and the 3' wing

30segnent , Mb%'[ff‘e!dﬂnﬁ’e%féle@b'iﬁé aARdgde rQtrs88 6 RuNiRgihee Fiag Eh&%@%o‘ﬁ@ﬁatﬁrall

2' - 0- nethoxyethyl sugar, wherein each cytosine is a 5 hyl cyt osi ne; and

wher eoncustindirnitertied easelecsid deorl dxakalgea phophpiedsptiotiokdgedns eddifridage. WO
%2/ 94951PCT/L11[‘ 012/ 035694 Certain enbodi nents provide a nethod of

eve Frﬁlac ?Sfl% ) é aneliorating, or reducing at |east one synptom of a

car di ovascubrydifiidSRRRebAR” sdterd b Bl niYecdd$d dth&ttBid Anine, &csiaiciBlind

nodi fi ed ol i gonucl eoti de having the sequence of ISIS 304801 (S QID NGO 3),

wher eithynid@eneidiragib o olexgoplect-arstivdertesing ke reeipedinierlecbap: igeynmodified gap

t
SOTeaheiS8IS S8 ff ph S B YNGR 8554 bl iy seaer
of fi vignhihakEYIcytusihe(B), dedsuravi@ri n t he gap segnent |s posi ti oned
|m"red| ately adj acent to and between the 5' w ng segnent and the 3' wng

rrent iedaicleorde ] BeRIsdenUsteogde havinagt 1@@%3 ﬁéﬁfméé'r?&rsvg@@%}etya
gﬁ&/gp %81y hu sy wherein each cytosine is a 5'-nethylcytosine, and
mhereln each i nternuc e05|de l'inkage is a phosphorothioate |inkage.

10Certain enbodi nents provide a nethod of raising the HDL | evels and/or
inmproving the ratio of TGto HDL in ap,aninmal by adm nistering to the

ani mal a compound conprising a nodifié&d oligonucleotide consisting of 12 to
30 linked nucl eosi des, wherein the nodified



ol i gonucl eotide is conplenentary to an ApoCllI nucleic acid. In certain
enbodi nents, the ApoClIl nucleic acid is either SEQID NO 1 or SEQ ID NG
2. I n cerweaizn12zmppdi ments, the 15nodifi ed ol i gonucl eoti @eTits2@/0Bsast 80%
at least 85% at |least 90% at |east 95% at |east 98% or at |east 100%
conpl ementary to SEQ 1D NO 1 or SEQ ID NO 2. Certain enbodi nents
provide a nethod of preventing, treating, aneliorating or reducing at | east

one synpt om\R4ifedSRIALRYASAE R ﬁbf“e@ﬁ&@hdvﬁhﬁﬁ 18431 oRd mQ&ﬁ@&' B %{o%tg ng to
the ani mal a conpound conprising a ol 'lgonucl eoti de consi sting of

12 t o nBUifiddnkeednucicobido sinkizss, and@nierdghied nuskeohasdi fi ed ol i gonucl eot| de is

| t | id d t th
oo e i g B g T BRe R & Ao R PaibERipte 18 e i e | B

NO 1ngflesicR | D NO 2. In certain enbodinents, the nodified oligonucleotide
is at least 80% at least 85% at |east 90% at |east 95% at |east 98% or
atS| east 100baddndpresrs mefarsyio poulsE@!tian NEhangedrorsE@aiuml Nggar2F orxs@apteain
enbodi,rgn [ e a. od_ of [ CETP | evel s by admi nistering a
corrpogggjq%%trhége}'edﬁﬂ IIA%&%?# ?uggegae‘nlggér??gr%?ngﬁn certain enbodi nents, the

conmpound coONpitifSesai thepatidredf eenganycdiaict fgione Nsasitignefcolpotiad. 30 |1 nked
nucl eosi des, wherein the nodifjed oligonucleotide is conplenentary to an

ApoCl | | nuc Naiugallycgegurring letefmlaieﬁSlé%eléngﬁemegnS 3 %éo,&plaiesmodr*ﬂfaqrémka%?m dis

ei ther SEQA\R NPsudarMoid J 'ﬁd%’?g}@i sophhe 30nodi fi ed
ol i gonucl eot ?%Ile i sgaartt (fl g eggg'ysuég‘t% elast 5% E}@?east gg% t |east 95%
aﬂOI east 98Badeicaicid’aafets tﬂ)GﬁHXe@MEpjoaqxem(bmﬁﬁnermn‘f&@ﬂuBlebIﬁIleslAamcﬁEQtdidD NOC.

. In.c odi theco ou d co difi .
oI i gomfilf% ﬁ%ae%ﬁg? ? e?’éyrt ellciaﬁ%g&bﬁéa %@a@gm@ﬁ&uc% acids
2012/ i | east
R A A e R R L L S e b e
enbodianémieroRNAs (ouRPdUnd wwhesd stid nafy aldeecompeiseolbambmandn pBhese3dergs (SEQ
I D NO ﬁ?g Oelr ‘gll n enbodi ments provide a nethod of increasing ApoAl, PONL,
fat cPSHElGRRCEEny I omi cron triglyceride cl earance and/or EIDL by
ags ni st er FRPclRoBRIPALMN 4 R &6E}cNE AR FIchpabl @offhiddll Wih a bh& Gahbaen
enbodi nents, the conpound conprises a nodified oligonucleotide consisting
of 12nuglerR@cidi nked nucl eosi des, wherein the nmodi fi ed ol i gonucl eotide is

conpl enent a I } CJ I i i

ApoCl | | nucﬁéfltg&éag?aég@gn b 1h §E%?ﬁ%al\%defg%s(r\é%@é§ %ﬁﬁ%%?@g&%%mg ain
enmbodan@hérsnuctdobaseDBbf dxathpt, irgDNLM; heatihel@)iis cdplemes@st todGYminat(Th.dast 85%
at | east 90% at least 95% at | east 98%or _at | east 100% corrpl errent ary to

SEQ | Bayeplein &N Spadenie (& lsfom%ef%@}t%réﬁt?n ugaeh o1 B §e8ain eRRoLiBiRIEY

CQ@W .S 1eﬂ1emg§r &ﬁ&é’ob%é Rpd e?f?&dlé!)%aé‘eo%%{l%s@&orﬁﬁo&nﬂ B4 i &e{gb‘éﬁ@ of

nucl eosi es an as a nuc eo ase sequence conpri sing at | east conti guous
nucl ebbsegasigf witlsh Budedi3nd of f&E@rngnNﬂ)elcayld For exanipl, if eemfcbedbbasert 8 cettiie

conpound .consi sts. of the nuc] eoba | SI'S 304801 . ( SE 15NO. 3 In
cer t aPRSEAB B hAENiISEnse CRRPQ |ca@a§?%ﬁﬂwﬁrogen bondlfl%we@» éﬁ lﬁoeﬁwa@ﬁs 8 the

car di gyassnbed ta@'ge% B886icladidaNRH iNSMgorBl b OiRie A rtlliB’tTaFg& Aucl@t Bease! erosi s,
cerebrovascul ar di sease, coronary heart di sease, hypertension,

dysl i poesedered tOH;ﬁp@mnlqmﬁém'at tﬁaymalemba@l Bedier i demi a or hyper chol est er oI em a.
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provi de use of a conpound targeted to ApoCllI for |owering postprandi al
triglyceride. Ant/sense Conpounds O igoneric conpounds include, but are not
limted two 20i2gomacl eoti des, ol i gonucl eosi des, 20ol i goraTlusetizdsseanal ogs,
ol i gonucl eotide m nmetics, antisense conpounds, antisense oligonucl eoti des,
and si RNAs. An oligomeric conpound nmay be "antisense" to a target nucleic
acid, neaning that is capable of undergoing hybridization to a target
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80, 12 to 50, 15 to 30, 18 to 24, 19 to 22, or 20 |]nked
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S 290, COMRRNYQROL B3 TR gognuelcanage saraigt 109 of 9.2
290 30phashac@RicalB3acceptable salt” or “salt” includes a salt prepared from pharmaceutically
acceptable non-toxic acids or bases, including inorganic or organic acids and bases.
“Pharmaceutically acceptable salts” of the compounds described herein may be prepared by
methods well-known in the art. For a review of pharmaceutically acceptable salts, see Stahl and
Wermuth, Handbook of Pharmaceutical Salts: Properties, Selection and Use (Wiley-VCH,

15 Weinheim, Germany, 2002). Sodium salts of antisense oligonucleotides are useful and are well
accepted for therapeutic administration to humans. Accordingly, in one embodiment the
compounds described herein are in the form of a sodium salt.

“Phosphorothioate linkage” means a linkage between nucleosides where the
phosphodiester bond is modified by replacing one of the non-bridging oxygen atoms with a sulfur

20  atom. A phosphorothioate linkage is a modified internucleoside linkage.

“Portion” means a defined number of contiguous (i.e. linked) nucleobases of a nucleic
acid. In certain embodiments, a portion is a defined number of contiguous nucleobases of a
target nucleic acid. In certain embodiments, a portion is a defined number of contiguous
nucleobases of an antisense compound.

25 “Prevent” refers to delaying or forestalling the onset or development of a disease,
disorder, or condition for a period of time from minutes to indefinitely. Prevent also means
reducing risk of developing a disease, disorder, or condition.

“Prodrug” means a therapeutic agent that is prepared in an inactive form that is converted
to an active form (i.e., a drug) within the body or cells thereof by the action of endogenous

30  enzymes or other chemicals or conditions.

“Raise” means to increase in amount. For example, to raise plasma HDL levels means to

increase the amount of HDL in the plasma.
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“Ratio of TG to HDL” means the TG levels relative to HDL levels. The occurrence of
high TG and/or low HDL has been linked to cardiovascular disease incidence, outcomes and
mortality. “Improving the ratio of TG to HDL” means to decrease TG and/or raise HDL levels.

“Reduce” means to bring down to a smaller extent, size, amount, or number. For example,
to reduce plasma triglyceride levels means to bring down the amount of triglyceride in the
plasma.

“Region” or “target region” is defined as a portion of the target nucleic acid having at
least one identifiable structure, function, or characteristic. For example, a target region may
encompass a 3° UTR, a 5° UTR, an exon, an intron, an exon/intron junction, a coding region, a
translation initiation region, translation termination region, or other defined nucleic acid region.
The structurally defined regions for ApoCIII can be obtained by accession number from sequence
databases such as NCBI and such information is incorporated herein by reference. In certain
embodiments, a target region may encompass the sequence from a 5’ target site of one target
segment within the target region to a 3’ target site of another target segment within the target
region.

“Ribonucleotide” means a nucleotide having a hydroxy at the 2 position of the sugar
portion of the nucleotide. Ribonucleotides can be modified with any of a variety of substituents.

“Second agent” or “second therapeutic agent” means an agent that can be used in
combination with a “first agent”. A second therapeutic agent can include, but is not limited to, an
siRNA or antisense oligonucleotide including antisense oligonucleotides targeting ApoCIIL. A
second agent can also include anti-ApoCIII antibodies, ApoCIII peptide inhibitors, cholesterol
lowering agents, lipid lowering agents, glucose lowering agents and anti-inflammatory agents.

“Segments” are defined as smaller, sub-portions of regions within a nucleic acid. For
example, a “target segment” means the sequence of nucleotides of a target nucleic acid to which
one or more antisense compounds is targeted. “5’ target site” refers to the 5’-most nucleotide of a
target segment. “3 target site” refers to the 3’-most nucleotide of a target segment.

“Shortened” or “truncated” versions of antisense oligonucleotides or target nucleic acids
taught herein have one, two or more nucleosides deleted.

“Side effects” means physiological responses attributable to a treatment other than the
desired effects. In certain embodiments, side effects include injection site reactions, liver
function test abnormalities, renal function abnormalities, liver toxicity, renal toxicity, central

nervous system abnormalities, myopathies, and malaise. For example, increased

25
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and accompanies the cardiovascular disease or disorder and serves as an indication of it. For
example, angina; chest pain; shortness of breath; palpitations; weakness; dizziness; nausea;

15  sweating; tachycardia; bradycardia; arrhythmia; atrial fibrillation; swelling in the lower
extremities; cyanosis; fatigue; fainting; numbness of the face; numbness of the limbs;
claudication or cramping of muscles; bloating of the abdomen; or fever are symptoms of
cardiovascular disease or disorder.

“Targeting” or “targeted” means the process of design and selection of an antisense
20 compound that will specifically hybridize to a target nucleic acid and induce a desired effect.
“Target nucleic acid,” “target RNA,” and “target RNA transcript” all refer to a nucleic
acid capable of being targeted by antisense compounds.
“Therapeutic lifestyle change” means dietary and lifestyle changes intended to lower
fat/adipose tissue mass and/or cholesterol. Such change can reduce the risk of developing heart

25  disease, and may includes recommendations for dietary intake of total daily calories, total fat,
saturated fat, polyunsaturated fat, monounsaturated fat, carbohydrate, protein, cholesterol,
insoluble fiber, as well as recommendations for physical activity.

“Treat” refers to administering a compound of the invention to effect an alteration or
improvement of a disease, disorder, or condition.

30 “Triglyceride” or “TG” means a lipid or neutral fat consisting of glycerol combined with

three fatty acid molecules.
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nucl e?@%?ﬁ%ﬁﬁ 5§pen n?d%tdhﬁéi%gro%%%%&ﬂéd fdn@ %\f‘h@raﬁfﬁgf{ﬁ}m

conprise ently, or nore no S to a sugar noiety, an
i b0 er nucl edscaaid emkadimentsr tha ApoCliBobelse. actéhrs |aﬁ¢nﬁﬁ1ecsaqqemmd;st fdethani bed by

ot 11 ORg oD koRacEsnon Berh a6 a9 SBBGHDPFHCELeit A SRBQD NanTk 0t ar got

regi OigHNB ANKL AUGEU6 R NOYNTEH3 1180 & (RitHcidd Hont ﬁl‘f‘clécﬁtrcigéaioﬂﬂéh@t&z@%%@% For

exanpl e, a target region nay enconpass a 3' R, an exon,
i nt ronﬁlncamoak&drhqrmnasﬁEpdm:NOoa) a codi ng regl on a transl ation ini t| at| on
regi on, nsI tion mnation re defin nucleic. a
egi on. Tnd" CrPin PP Bebe fBab s Brethe RpBCH b rPolal SBeShEI ey by

agsessh ﬁmnaﬂsmsdsdlﬁlreﬁ@ 8 AURINER! SlRbARASRRIe TS R nasledKaB s@fien@UopriRingraiat i on
is incorporated herein by reference. |In certain enbodinents, a target

regi o&ﬁaﬁta%cw@@ﬂww@h@ses efLERSe430 10(HES B NQusgdn csitaia egtbogimentsa thset

h o/t t t
:gggn odYﬁe[dhdl% bﬁcqec%tﬁlre9§%t 1%%9?@% Ltﬁ%a?s(t: gs @aﬂrt&%%%@é &18{sté§% J&%as{ ézge%%tr
segmeat IeaStSOG%Sdm{ﬂl@ﬁentaiybo SEQtIDDNOoft o2 SEQr gENO- @gi on 10within a nucI eic

acid. For exa a target segnent can be the sequence of nucleotides of a

target nuclef %t@bt%n\ﬁﬁtSctheatt@Iféﬁd Higorudertidscradste ghp sinslgstianéed ar get ed.

"5yt ﬁﬁedsdl{g% udi&iffes to the 5 -nost nucleotide of a target segment. "3'

target site" Pers to the 3'-nbst nucleotide of a target segnent. A target

regi on may lic certamn emboEmentsnthe enddifigledligoegetertids.coMists bpl 230 ingat segnent s

Wi thin 15a. arget region may be overl apping. Alternatively, they may be

non- oVBFIPRTsS In certain enbodi nents, target segnents within a target

region ar el§€é}?a!i@&1ﬁﬂoc9bﬁefi@ ﬂﬁe%dﬁﬂf@%l%%ﬁﬁ'éleé% BHGL S 8F b BSked! HhcfBEHA. N

enbodi nents, target segnents within a target region are separated by a

number of Muecértaon eutbedimiats, the comgowsaamprises sideasboee mhdified insemuclaonide t han
50, 200, .150, 100, 90, .80, 70, .60.. .50, .40,, 30, 20Q. or 10

nae! eHpFass 1BRtnaE e dBnis e fErnudRasiap pniige 5 phBrorB RS ned by any two

of thaltarnggggglmm@gyes In certain enbodi nents, target segnments within a

target region are separated by no nore than, or no nore than about, 5

nucl eot i dedn eertaithembedigentsniie cempouns epmprisesaireast AnGRHSPSIYE SOBPTIFIAL get

segne t et y range

i B th 3HRHE e SRR e Ao B Ao SRLPIB HBALEEY I

tar gE‘beﬁalﬁeﬁlbbdlﬁfeﬁd; thieeut &dakt. one i@t et suagr ¢diﬁ]irl$d§52daméﬂibﬂjadlh§dn of at Ieast

one target segnent fo which an antisense corrpound hybri di zes, such that a

déSired ef fRedrtas empadiments e campowithrouintisat &, leashensfuiciqoside spmapting 8 a

VEdUC‘iﬂa)%ﬂ;;éd%dEﬁUﬁastea ﬂ@ér‘teﬂﬁ’&ln?b m%ﬁ‘sdthle &hifSed Ad&le%%ﬁsteabgs%&ﬂﬁtc%%é the
desire fect isre uctlon 0 eve protein encoded by t target
nucl eic acid or a phenotypi c change associated with the target nucleic
aci d.
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30Suitabl e target segnents may be found within a 5 UTR a coding region, a
3" UTR, an intron, an exon, or an exon/intron junction. Target segnents
cont ai ni lyoaost@p49scodon or a stop WO 2012/ 149495PCT/ UBRDABRLO3HEH44 codon
are also suitable target segnents. A suitable target segnent may
specifically exclude a certain structurally defined region such as the
start codon or stop codon. The determ nation of suitable target segnents
may incl udg, geEATRABSARRNAS tht REmPEHEREE RS &ﬁfg@m‘%%kﬁbﬁd@@d fs@s:0t her
sequences throughout ‘t_heng’e'norrer.nEFor exa‘rrrplneg?nt he1 BLA T Sal gori ;n%r%snséy be
urs]ed (10 aigdp nednhignt cewyisding Otﬁhnlseir?rﬂdoajlvmcyeoandamgs) a i Wingrsegmemumhekstingafi ds.

This co ri son. can..prevent the sel ecti.on of. antisense conpound sequences
Chat TRDCHSTRAICEE ifl ac Sohe SR Fa iR ar P gobE Fanaes SRR e o

sel ect@indmigRtsitivaed fh@edigietly 4djacRns toPB HeRF@R DS Wik séBhafland GRULRERS) -
There can be variation in activity (e.g., as defined by percent reduction
of 5t asegrenged whereioeich duelegudesyt earh wiee spgmieseenseprsenp owdifedaugdi n an
active tar 20| - ertai i , .ons 4.n. NA
Tavel o are rgopn bt Shp SREH R Rl pO Qs MR elOudiRirssE

| evel $i) @fgapReghxaClbisigping tof 81 2daiked dedialucladsides; @f) al NRVibg bdgarenotorsatiggt MRNA
expression, Further, phenotypic changes can be indicative of inhibition of
ApoCl Pf 1exlpked spelgosidssi (lbkmApimg ssamenfcrassing of Irplinkedmicleosides pdigesan j n LDL
| evel g, q I; 1 deq; , IRV eToy nges
thar . o e B A oo B YR g e o e
i i cat imbmpssegmegt, whesaiptarhsualesnde of exdh wiihdsegneat diropaes aRaO-tied@agehylmay

al so be assessed; for exanplg, apgina;. chest pai.n; shortness af .byeat.h;

pal pi 3 oNRere s L esIngiS A %@Eﬁcﬂaﬁgééﬁa%ﬁ’l? ﬁ?gc,% lfl‘él’:‘ﬁﬂ?fe&?‘gF él?‘r(age 18

br ady gahdighordhibétintig, atrial fibrillation; swelling in the |ower
extremties; cyanosis,; fatigue;, fainting, nunbness of the face; nunbness of
t he |i nbs; Ii2ogtauenbediingntsothe comppinigconiprisingchedfied blagrinunigodde ¢dveprasbsionen;

or feyer. bridization In. s odi nents, hyhridization occurs .between
on ant agal Sonss S0 e o 1S d MR BPEP UG Rt des MBI AmTE SRR Phe
st GRBMARed R NRRIdSEN (A) alBy ihglkekdidn® Borlsiviak Ve five ilvedr R@ROsiaeN hagkid ted-
Wat son- Cri ck, Hoogsteen or reversed Hoogsteen hydrogen bondi ng) between

conpl Enprearept isRoSiioned wamediatelyeadingentep andbptaveamw thecumeag segment and the 3°
Hybr | %fg%ég%& e?%ﬁgéch%ggeégi‘déwé&g \@ggg%nlle%'EOmglli%e'rsiggze-%-m%% Lhgns ar e

sequenc penden are erm ne nat ur conposi tron’of the
nucl eisggaaciikreilcaciutyassiioishes’ hyaihyldytoside, a0 Miiehaa sachfindetetesbide igkadedt her a
sequence is specifically hybridizable to a target nucleic acid are well
known 2iphosnharathipatedakigcooke and Russel |, Mol ecul ar O oning: A Laboratory

\é\%ggilrzéﬁfgtﬁlg%ﬁlgémgn%ﬁtg%@%%d%;@%?néééot@'h’as gﬂgéiéobaké'segqgéxgc%i n

e antisense conpou ovi ded herein are sp ically
hybr i domabéieg ai leist 8rcoApg@uk hucleciaséscofaaiudleobopbaronrnt af ISy 36480 1aSEsENs e
conpogﬁgiﬁnd a target nucleic acid are conplenentary to each other when a
Certain embodiments provide a method of reducing the risk of a cardiovascular disease in
an animal by administering to the animal a therapeutically effective amount of a compound
25  comprising a modified oligonucleotide consisting of 12 to 30 linked nucleosides, wherein the
modified oligonucleotide is complementary to an ApoCIII nucleic acid and wherein the modified
oligonucleotide increases HDL levels and/or improves the ratio of TG to HDL. In certain
embodiments, the ApoCIII nucleic acid is either SEQ ID NO: 1 or SEQ ID NO: 2. In certain
embodiments, the modified oligonucleotide is at least 80%, at least 85%, at least 90%, at least
30 95%, at least 98% or at least 100% complementary to SEQ ID NO: 1 or SEQ ID NO: 2. In further
embodiments the modified nucleotide comprises at least 8 contiguous nucleobases of the

nucleobase sequence of ISIS 304801 (SEQ ID NO: 3).
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sufficient nunber of nucl eobases of the antisense conpound can hydrogen
bond with the correspondi ng nucl eobases of the target nucleic acid, such
that a desOretk/@pfsect will occur (e.g., antisense inhi biPCirars2ab/0asevar get
nucl eic acid, such as an ApoClI1 nucleic acid). An antisense
conpound may hybridi ze over one or nore segnents of an ApoClI| nucleic
10acid such that intervening or adjacent segnents are not involved in the
hybri di zat icQRa@W@tbodfiferls prodideQQRetAbd BESL! Sring] t?é@ihg,%ﬁélio%h{ Pbfreducing
structure). In certain enbodi nents, the~ antiséense corrp(%unds provi ded
her ei nf least cae speptiofii efth @odivvasoulbhdiseeé |n &y @imel, camprising hémsistert@ip ths%

80% 859% .86% 87% .88% 89% 90% .91% 92% 93% .94% 95% 96% 97%, 98%
500 aRRbacheaear e et tve GraiT RS EPTPOTL ol sy agnodined oo murhlls o
t ar gelospdmB .12 e 36 Bﬁleédf hREoBIdES AflNs E&ﬂb@ﬁ{enﬁ?y et ApSUII R é’diii._tm of an
anti sense conpound with a target nucleic acid can be determ ned using

robit i sertarpembeadiments, the AAnCIExaisiceacichy egher SEQ 4 NOnpousQilR NRi 2Hn18 of 20
nucl e S . aptise ound. ar. I n t s, region,
oo oSBT Enb a5 O AT SL PRI S aFR TP LRI 535, P55,
conpl g Bk, dt Yeast I8 bt 5t €asaMPiB comnpEnicddmy fi SIPQNDNOOoNpt SFENDaN®: 20n
nucl egbases may be clustered or i nter;gersed wi th conpl enentary nucl eobases

and ndathen mbpaimests therampours adipinisirrekto the apigiag Bigye P FRaty JMAliRipEd Bases.

As su i i ' 25 i ving 4
(1 our S G P el ey b PR L G PR o
coorpl émhprosogthe reiotcd TG to MDLOI faethereengeidimerth,ehe madifebd whigbohchetide 77. 8%

overall canplepentarity with the tar n [ Ci nd. woul d thus fall
Wi t hi HO@H’@SE‘&%ggStz%%ﬂﬂ“éwsﬁ%%BWe% S ?ﬁ‘ﬁéﬁﬁéﬁ@e@d@o_ | ementarity of an
anti sense GORRAMPEMBbIitheRts! §HREMODS Acdrdlovficupalselse iRdhdt, 6arbRodghRedm ned

2

routinely using BLAST prograns (basic |ocal alignnment search tools) and
Power Bh.ASTinpragstanam; khavess of brbath apalpifations; oreakness, dikzinesd, naNbda, s\Bkasing, 1990,

215, 403 410: Zhan nd den, es. 997, 7,. 649 656).,. Percent
nomol S0y AR AR SR AR Te oG e T A GE e aRR e by or
exsnplfanokiRefafafe; P4iAGHEA MuhBhsHOThd f2d) FREBABG S f Al MBd; $labaikka@eor Ver sion 8
for Unix, Cenetics Conputer Group, University Research Park, Mdison Ws.),
usi ng cehafnarg of wesdl4shploatingicthe a qnper gvglor i t hm of Smith and Water nan
(Adv. Appl £ h, - . . 4

I cer ot n CERaba sl froviERE AERd ondiRul HEL SO RILY HERRHE: Heya
speci bf €d tpHDL dgn AdisaEef admihéstdritiglty tigoahgineddndionnd icossistihg@¥ahe

conpl enentary) to a target nucl ei c acid, or specified portion thereof For

exanphécleehsgprquersesd [¢ Ré (R TBNO D futhsmsmbrdineats proyidaa mesrd of
nygl ei I : G984t i : L.ak nce
S, cof Rl clhi AR Qe e O e
ant i sengeinedbpadmchisterigatoabé eniofal prenpemdrassstpyy ofithgnudlédbasdequence of

corre i e f target nucleic acid. For exanple, a 2
rpatickati F@é@%@ﬁm& esing tﬁ%ﬁﬁﬁlelﬁﬁﬁf ahq/on IF1PLOY S &arag%agence
that 1% A49DNYS HRORARSS | ong, so long as there is a correspondi ng 20
nucl eobase portion of the target nucleic acid that is fully conplenentary

to t he ant (seawentodpoenisiproridelaymetbog bermsingalpLdavelabmbotiepi@asetheiratio

refere t speci f.i e ortion of the first and r..the second nucl.eic
Lt a. OFaf b PEAT b ORI bisR ke s e 805 ef ukaishERodhe THEKS,
conpogsfhet@oMsIS o480y, wREBInGA® Modlfied dli@oﬁldl@ﬁiﬁétcoﬁgﬂ%ﬂﬁ)ea bdiadeghientt 00

nucl eobases | ong. The 20 nucl egobase portion of the 30 nucl eobase

ol i gosorsismgioféen lnked dpogxyauatepsdashtinrayd’ vang premant gensissiag gé firelinked he t ar get
seque e £ i e . i rejn. ucl eobase
R e R R U Al L i S A D e
At t heegmame id posiontd en@bdiatety 4fadetcioembdsevean thesEnsidg cermeaisadd try3’ evingay
not be fully conplementary to the target sequence, depending on whether the
r éfmi AP0V hRTEIN SAEThRNsdeosTdeof gl ing SpSBE SRPBIAG %t eO-MLbOysHy! 8188ht ar y
toth d T i < : ase(s)
can be B G e R e R v .

t he nophespbopitienEniiakagenucl eobase(s) can be at an internal position of the
anti sense conpound. \Wen two or nore Q?n-conplenentary nucl eobases are
present, they can be contiguous (i.e. Tinked) or non-contiguous. In one
enbodi nent, a non-conpl enentary nucl eobase is |ocated in the w ng segnent
of a gapner antisense oligonucleotide. In certain enbodi nents, antisense
conpounds that are, or are up to, 12, 13, 14, 15, 16, 17,



2518, 19, or 20 nucl eobases in length conprise no nore than 4, no nore than
3, no nore than 2, or no nore than 1 non-conpl enentary nucl eobase(s)

rel ati ve wo 2019498t nucl ei ¢ acid, such as an ApoCl || neclraiseoiamsibo4 or
specified portion thereof In certain enbodi nents, antisense conpounds
that are, or are up to, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, or 30 nucl eobases in length conprise no nore than 30 6,
no nore thaRRin difbodRh&tt PRNidEa MGhHPEEERAINS; tréh@ingpdfrﬁelfoli‘ﬁﬁl 2or {¥iudify TOr €
than 1 non-conpl enentary hucl eobase(s) relative to target nucleic acid,
such asleast oapeg@hptiomefc @irdioesidar discaspararf dnealpyr adnoinistdnegaofhe dnal a

2012/ 149495PCT/ US2012/ 035694, The anti vj.ded herein al so
ol U R e AL B POy LS BPT e B O e §Reroiut o1 ¢

aci d. nydlifisieslidoan@bdtide dPetid doipoun@ temprided: @ £edy RepheRtidRSHstiRS oo lihBaious
(i.e. linked) nucleobases within a region or segnent of a target nucleic
ach d. deoxypuelepsades; dan alveag pegieant consistigaof fue linkadomcleopides i) gifowsng

nucl e e . i e, bc d.. I ertain | rent t he
a1 SSROTT ofisi Py & REB S RERERRL inel o i B e BRI R RB a5 “por 1 on
of a tamgeilatehegdindent tol dhddetwennhefrbethigiegthent aht) €heeB1tviing BEEn @B MPdteid S ach e
conplenentary to at | east a 10 nucl egbase portion of a target segnent, In

. | g :
cer t aRclepmidsapliRsh wing Mgt ssnises & dmpotisirexvatleyl sugds) wherstgagh egogipe [seast
a 12 o i : I : : i i , the
At © s BncaRARAERoBAY bha Bl Podch MBI SROTEfinidsd 1 CELAApRoBTRARL S,

pddti on of Carthmrepetodsegnepitovidalasocthod drasias thed Hidle lexnls ianéios enwonipguinds t hat

are conpl enent to at | east 9,10, 11, 12, 13, 14, 15 16,.17, 18, 19,
20, ol iR HDbHESE aamaﬁiaﬁaalﬁmgeﬁl% e degHbAComBPUnd CORIE S i ned by
any 1 wWR,dted J1R9Ru MBS tHR TondiERAY 1d16 IiRREd RRISRIESTHRHEH Shhoyikidgd herein
may al so have a defined percent identity to a 15particul ar nucl eotide
sequerbgonugkEQtii®isNompbamantary emer AppCHI vustpound. negeriemesmbadimynts thpeci fi c

Isis nu .. Or. port.ion t us i0,,an _antisense compound is

| dent PoRPTT ks Bkt s HER T4 ke TORG 12 Medtih SR e e PO base
PRs I i Rgbdaiid diigpnudtestidexaambat S6RNAINBST. SABISBDIS, strladt b5%oNatRéAE 98%for
thym dine in a disclosed DNA seﬁence woul d be considered identical to the

DNA séblgasid80%i qeawlgspertiarnytasEQ BhYO: AywmiSHHE N&: 2. wi t h adeni ne. Short ened

oo ‘ ! : ‘ cen .
ol “as gg%@gﬁeg%ﬁfﬁéngé‘ ro%fdeggﬁ%tﬁgé i)?[gr%&tﬁggt}?ga;ﬂllﬂg;arﬁeg%ﬁ%&%‘? rpcﬁfcﬁ{gn as

avili n on-1 | Ca ases ant | sense
conpounidast Phe vyrapdnheledandial Soular ¢iseedireipdminelby ddneiniitnmigde el amarhallkases
may be adj acent to. each ot her or dj sFer sed. thr ougﬂout t he anti sense

c onpo GARFPOWKY EMIsingennpeified pligenugleotide prisistiBEpb ity 1&linked dyrlgpddesaccor di ng
tegth : : Aave . i Rese ] : i 0.4 he
S0 n el R AP SR Bl RYE cbilplihiehBhy RAREAPECA! ARIGTHAL, B b

ant i sérsldDEdeyduindse ammapdn tentais eimhedierhts, teA@iClemskeic7@id is28ber BOYIDB5%

90% %, 969 %, 98% 99% or, 100% i dentical tq.one or.nore of e
ant | sShbd SRR o heeranPrpadimgptsaiparthisd QisgPadroidiise Bsei0ferei n.
VoG T i Gt 4085t R4 ! £ ALY Sot #aE05 SHEIAEast O VBl RMenTRe GICh apbaSE

2 2 0 2

(al so known as base) portion of the nucleoside is normally a heterocyclic
base M) etgr. SHQEPASPiHes are nucl eosides that further include a phosphate

grLoup cov ntly.linked to the syga rtion e nucl egsi de, . For those
08 20151 1 Se8eerP RS aTpRyas AR bl e B R el B SRSkt anosy)
sugar compsuhasRhad ApgCHUR &RdhiRel I fdfReh é@bddiRer!s, thd compornd ddvEhriR¥yd
noi ety of the sugar. QA igonucleotides are fornmed through the coval ent

| i nkagwdifiedsaljsatedieotitlgcrengingef 12do dRdinkerbrusbeosides Wheretn she madified pol yreri ¢
ol 90'8#%&%&'098? is\’cvokﬂa'l{hén?ﬁygé h@%ﬁ%pﬁ RLAGE 2L HOSWaf ent M RERS RAGL € gr oups
are co nty rererre 0O as"torm ng e
ApoCIII nucleic acid is either SEQ ID NO: 1 or SEQ ID NO: 2. In certain embodiments, the
30  modified oligonucleotide is at least 80%, at least 85%, at least 90%, at least 95%, at least 98% or
at least 100% complementary to SEQ ID NO: 1 or SEQ ID NO: 2. In certain embodiments, the
compound comprises a modified oligonucleotide consisting of 12 to 30 linked nucleosides and
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5i nternucl eosi de |inkages of the oligonucl eotide. Modi fications to
anti sense conpounds enconpass substitutions or changes to internucl eoside

| i nkages,weugevi4mdset i es, or nucl eobases. Mdified anti senasS2aieopidands are
often preferred over native fornms because of desirable properties such as,
for exanple, enhanced cellul ar uptake, enhanced affinity for nucleic acid
target, increased stability in the presence of 10nucl eases, or increased

i nhi bih Of ¥, A&IHa¥d §e¥1ue&'a%mn§alsihg aPRY TS @B s SRSl IRRCaNSH 30408 (SEDI 1Y ed
to increase the binding affinity of a shortened or truncated antisense

ol i gomMZI3golni cdeahembiotl anerds, dlest campmiued comsedtslof @o nsd gebantd of ISEoMFE0 4 I6F1EQ
resuliﬁgﬁsnsoften be obtained with shorter anti sense conpounds that have
such CQIIy nodi fi ed nucl eosi des. 15 Modified Internucl eosi de Linkages
The nat ur aldeyta@Gettodinénts ploRlde4Gh&asd dﬁinueaiﬁgg@ oA 1 RPONaNgt BMrah&e, @ 3' to
5' phosphodi ester |inkage. Antisense conpoun s,ﬁaV|ng one or nore nodified,
i . 2. sbylomigron tiglycende alepianeg andmrdiiBl oy edsiinistering k sgapounddargetieg ApeCBEt ed
over | se n Vi Nng..n ral ri internu i de
1 mkadedt SERSE 18 SORR R Bo e E B Pl RS MGl MR RRL e
cel | ukatsistpeake? tephankegiduridosided, whetdin thrrmaedifiedicliginaciaestidtsis and i ncreased
stability in the presence of nucl eases. Cl%génucleotides havinﬂ?nndified

i nt er AOEPEESNHEY 19 dApR(s!] mrcldieiecid dneeripieicabeormrents, MicatRrCucldetad i a
phosp%ﬂ%&%ﬂjm ! SJ,E@?DW:_QZ.'THE%{%% HA60diRKRIGS nididieddfiddRtchANR i&

25phosphorus®™at om™ Representati've phosphorus contar ni ng i nt érnucleosi de
| il Ok agekast 86Y4 delead B5%anelead V0V, pi lead 95%, aplas PRUdires tearts,00%

phosphotrjesters | phosph sphor.am date, an

bhos pROPBIRICBLF B %Fﬁdﬁ‘g f)gr %ﬁ@éﬁi&@?ﬁﬁnaﬁﬂﬁﬂagﬁﬁ@m& ﬂwﬁp&pﬁ%_ and
non- pRESPARE AUREANERLIE AR cleb AR S sBAEME o FNAMRA nhleS&Edds@hd hedpodi ment s,
anti sense conpounds targeted to an ApoCl I nucleic acid 30conprise one or

nmor e modedhasel séquerserngoipeiswigdie ldastrikenptiguousmuckepbasen o LIS dDARHL(SEQ HENO:

difi i I [ | i nk . ph h t hi oat [ t ai
T B AR e S OPED: B Rl L g,
phesphay-ahhi oat e i nternucl eosi de |inkage. WD 2012/ 149495PCT/ US2012/ 035694

Modi fied Sugar Mieties ~Anti sense conpounds of the invention can
opti onal | y Iz esitadn pmbeEmentsnihe aniipd isdssnades wherein the sugar group has been

tional | s _ e | |
ctabi | ty, 1 carEheRhodRas, B8 R ARt Sl R A R PO ca

pr opeath¢rdsoletdiB, adrtbrsenselac divgReNdsonatyheer digdake, drpatins®nt dyslipidemensi des
conprise chemcally npdified ribofurangse rjing noieties. Exanples of
cheni &xpyriipigsaia hERpriighuelifeniv<s hypergolpsieplsgta in cpdrin embpiimentsothe additi on

O%OS“Qyﬁ%ﬂi&éﬁﬁi?%c}ﬂﬁcﬂfﬁg%n@nﬁﬁ?l uding 5 and 2' substituent groups, bridging
o] ri

non: gem na g atons to formbicyclic nucleic acids (BNA), replacenent
of the 10 dn bosyl embodymentggihn aamaainismttrisk Sor pdpEPeatitor iO(arb)r( EBYodiRentRl and R2

ot REF BRI dBYe el i a6 ERBH FrFpe RuhrRe GanBRARc AR P e
2" - F- 3mbBBntts, filsd HDIL RYeld h!ﬁd/épi%hﬂgviﬁ%% Bd of THE MBI gf&%%m%m&%&ikon VO

2008/ 101157 Published on 8/21/08 for other disclosed 5", i s substituted
nucl eosi ded) catair epbedimweist redicinh dppCHbfyklsnn Hig loxy gatommeah miestineS wi t h

further, substitution at the, 2. -position 15(se ubl i shed U. at ent

ap! 1 Ehais Shoab Bt Ahellhedafe g Preidky e S oeB RS A5 np iy KRBT ver o

5" - S_Ulaﬁdl/'bi Mﬁﬂr@ﬁngfth@ra%léf (r@_ec@ HHSIT ehiin®é Bl@ﬁﬂaﬁéb%f { drdled] k1@dlydRd30M7/ 134181
Publ i shed on 11/22/07 wherein LNA is substituted with for exanple a

5' - mecjdin gmbgdigents; pagdncigg Swpef-lll levels in the liver and/or small intestine lowers

postprandial triglyceride. In certain embodiments, raising HDL levels and/or improving the ratio
of TG to HDL lowers postprandial triglyceride.
30 In certain embodiments, reducing ApoClIII levels in the liver and/or small intestine

improves the ratio of HDL to TG.
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Exanpl es of nucl eosi des having nodi fied sugar noieties include w thout
limtation 20nucl eosi des conprising 5 -vinyl, 5 -nmethyl (Ror S), 4'-5,

2' -F, 2'-v00H812/13%499CH2CH3, 2' - OCH2CH2F and 2' - 0( CH2) 20€eH3/usaizosicaent
groups. The substituent at the 2' position can also be selected fromallyl,
am no, azido, thio, O-allyl, 0-C-Cn alkyl, OCF3, OCH2F, 0(CH2)25CH3,
0(CH2) 2-0-N(Rm (Rn), 0-CH2-C(=0)-N(Rm (Rn), and

0- CH2- ( Oln i a6 M2ndN(fRe ARRpVART i€ pSRAIR ANy adRThidRFAIR, fufther

i ndependently, H or substituted 8r unsubstltut ed G-GCn alkyl. 25As used
her ei mmbbdineynty, the patankeasiddesistratehgs sttwutadddsi ed nucl eosi des conprising a
bi cyclic sy ar [ag0] of cli,c.nucl eosi,des inc¢clude w t hout

i tat - on REETUb ST ARImES e SmAouS Fag MBS i ESes R A A e

ri bosgmbblingntt H¥secdnd 26httidh BLRBROMWIEIAL S gerfMini SRR nHRIRRHIL Shdiebyidled
herein include one or nore bicyclic nucleosides conprising a 4" to 2'

br § dgegentysaanliek, Bﬁfgﬁbﬁeﬂﬂvlbvﬁmngﬂgﬁged bi cyclic nucl eosi des, include but

(LS Sy, 86l Y Bl LS 418

4 - CHe XT3y Gré’e uétﬁl‘a(ﬂyana| ogs t hereof see U S. Patent 7,399, 845, issued
on July 15 2008 &1 )-0-2' (and anal Qgs thereof see publlshed
| nt er nat i oéﬁlapeﬁ%lbﬁmb%filmsws e cvmpgmizlﬁ 149 Epcin {usten onbakiwgnts, the

{ner oof "o Rl o AR e le S G H 0 720, “pub 1 ahed

Déecenber 1 C,ertﬁﬁi&&)bodﬁhetﬂ—ﬁm@tde NEE€bB) e@hp@usdeaangetet it ApdCUI B thE’@t@latatlon

Application. US2004-Q171570, shed. Sept ember, 2,. 2004).; CH2-N(R) - 0-2',
e e redicamencior dageming AP RSl i L Me GFGtia SrDeHinghs PRGBS o

7,427 angl olRPH té?lr{o Wm@ﬂ' de%?bas@g Qg))oCIﬂ leveldan Gh BhintdiPh-drtaths e
Chattopad yaya e . 74, 118-134); and

4" - CHRmGO@R)s; APOCHh tbva}sare)@@rqah@t inghe eer q@umlallsrneﬂmler@@tailaembﬂ@ments

Application WD.2008/ 154401 blis .on Dece Furt her
r epor PE"V#‘Z e Qb acgmpp '1%%?“%8 |‘%’8§?ﬂé%%£ﬁe%rn;36’nb°2af‘%?iﬁ%9‘?eﬁt KIEPS shed

| 1§ er ptdiesti %S%atir%r a¥ReRifs 0SleBGInEht 184st on tofaTaWArdiovk888ar diseaddBy 456;
Koshkin et a Tetrahedron 101998, 54, 360 630; Wahl estedt et al.

Proc. ingsgasing AHAH levalsi and(or ingproaing thepio G BEHBL5Eggain kavadinentsarovidg) oor g.

0 e 988 PR P gL L 8850

8362- 83 Qymlﬁbﬁl)/dfdll ca@dio@scylaiisdase @Dlﬂ&r&&ng 131138 ﬂevel@ralllg/S)r 1rﬂﬁl@izmg3he B#5i8-0561;
Braasch et al Chem Biol., 2001 an Curr. Opinion
Mot . Fieio HDboGgrtain embadiment, proyide a Péﬁ %i}ﬁ cqqagouné tazs@e%nAp%C%Iz@r 191;

156, 61k }@ﬁ% Fga T&ﬁg GS%E@Q q%ﬁéw‘}%gthe farlb3st J(??b HPALYREn %Q%nsa %é%?n 845,

7,547, 68 t ent Pub ication No 8-0039618;
U52009Hﬁ6d13%ﬂs privife alBa¢ efd ccBapauall tadgeted GOAPBOIIBI4 theGire iz @9 a 61/ 026, 998;

61/ 056, 564; 61/086, 231; 7,787 d 61/ 099, 844 d PCT.
| nt er H&?‘i%ﬂlgmé mcr@aweéﬁﬂ 3@6@@@%?@9@@% ﬂﬁ%%sféﬁ \3&)*‘%66‘@)362@570
WO 20@314%41%%&@11@@@629@%/0&@9@@& VR 2008/, Ja@ﬂeaglgsmmem%@p% Q0G4%E8, 420 Each

of the foregoing bicyclic nucleosides can be prepared having one or nore
st er edaabeR e at atslg@aﬂOQ%rwbmngmniammo amapo@ilhgudiae aedaﬂqﬂeecalnwrtag@f ur anose

o | SRERCR A PRI RGN S4B ShFTED NOPPo! SR BNG KRR e .

b' CY Clinbodingafs, fAi Bhipeandfs th@dlﬂU@bEglﬁiudl%&ldémﬂl Bétein @Mbocﬁﬁﬂn@oﬁhe nduified to,
conpounds having at | east one bridge between the 4' and the 2 84ﬁ8| tion of

t he 25peprusteetidnbaya nuslpphpserpsileange Gprapiasing aierst Bruglgekasehelddthd

TR TRl lydonty J RIS AL .

- Si ( Ragtrence SIS 36480aSEQNDRED: 3). @dfl&fneeuﬁbodﬂmeﬁts(}),rm&de ode ofja ddpousd 1 2, 3,
or 4; each Ra and Rb js, independently, protecting agrou hy drox |,
cP0 C18argstRy o ARRIpEL intthe BgpTatien of aamﬁglucam@@ f@fltzeaémgéﬁwlm &Bfélmap&rteé%rlsc% C12

al kenyf s R S%r@altllﬂ.rtyértaﬁé’rg%dlﬁl\%fn%%rowde use of a compound targeted to ApoCIII for
treating an animal with pancreatitis or at risk for pancreatitis. Certain embodiments provide use
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45 WD 2012/ 149495PCT/ US2012/ 035694 C2- C12 al kynyl, C5-C20 aryl,

substituted C5-C20 aryl, heterocycle radical, substituted heterocycle

radi cal , weterx@s4ps, substituted heteroaryl, C5-C7 ali cyclriuS2e1amsszad ,

substituted C5-C7 alicyclic radical, halogen, 0J1, NJ1J2, SJi, N3, COQJi,

acyl (C(=0)-H), substituted acyl, CN, sulfonyl (S(=0)2-Ji), or sulfoxyl

(S(=0)-Ji); and 5each Ji and J2 is, independently, H C -Cl2 al kyl,

subst igf Htc@l‘ilpgﬂlndqg:&b%ldlﬁéf lAp €21 Srlthe %‘;Iregﬁ?b)ﬁon of Ht?l%dﬁéaﬁ{e‘ﬁgfog%e&%glg%m

C2-C12 al kynyl, stituted C2-C1 I kKynyl, -C20 aryl, substltuted C5- C20

aryl , levelslin (lg(In@) akd/or suddbiniastine € eatainl e;mlwdl'mactﬁs pwcdeeusc atla catpownd

substltut het cl e, radical 1-C12 tltut d G-C12

i no KRS b BT E R B e PEl A an e mEn Lo bR B tge of a

b' cy Cleindogiu@arts i@t Msd & a’io@(ﬂ%@)l&l Reydtad 1o A&ﬁﬁﬁﬁﬂ)tﬁe?ﬁr)ebﬁ‘a@on of a medicament
RaRb) - N(R) - or -C(RaRb)-0-N(R)-. In certain diments, the bridge is
( cﬂz)pze@ntmglpal(cmzl)ls ertagn erpigpgiment ppovidejnsecii-comuoR)d @rgeserttoApaGip-

N(R) h R is, independently, H a protecting group or

Cl-ClgI§FEW%ME$ﬁ£%%$ arn enbodlnents bi cyclic nucl eosi des are further

defined by Oe&mmie:rmtﬁ)dﬁ@ms gmmlbm@offecsmmﬂnh@eteat@A@bemshﬁme(pmmfaitishng a
4' -2' nethyl ene-oxy bridg f/ be in 15the a-L confl%qratlon or in the
| 3- D ebaMmegisprenoier rqﬂﬂléwgoﬂp@ﬁ; T leyels indhg\yYes sadiey spall infgsping iran angpial With gy e

e o A Rl Vi e L R R R S

| hO celrechncmgemﬁﬁlﬂgﬁweﬁism the hyerlamd/(;mglphldzuﬁl\&mhas in m:ilugnhg wb}[l';] iare ﬁ not limted
(5 -6 pwrzgrffgegﬁmm E 3t g mbEHI ey Gp 45 ¢l ympnd ek KE3TH nooxy
(4'- %!(rﬁ}on%f)a BMcarkda) f&’%ﬁéﬂd}% &léaralgéi%f g@ﬁbragdl%l ‘?ng%%nd@’@ier(aﬁ)

nmet hyI (rret yl eneoxy) (4'- nmet hyl ene-t hi
(4 - Clelmbsdlme)ltSBNAyld@ Hjje ¢feat¢wrhr®med ammd (MAPQ@-IQL fi¢ Ryhancing lNe«ran(:da pf met hyl

(o - EYBpahgtfriahaeaal L cnposen B8 il 68 BY mia s MerhOs A 15 Bssos

Syher @i the @Xepaﬁatfoh%f RasRlidiRieat for dderRgl fosipARIRE BEENEdrMe HC erfai P EAbSGIkIcAG Jr Oup

or C-Cl2 al kyl In certain enbodi nents, bicyclic nucl eosides are
provi Qeyidraiseny apempoyng uargem@ﬁm@iﬂ@r\lowe@gpq%pram&t@gwcell@%x is a
het er ocycl i ¢ base noi ety; Qa Q-Q- is -CH2-N(Itc)-CH2-,

-C(=0)-N(ltc)-CH2-, -CH2-0-N(Itc)-, -CH2-N(Itc)-0- or - N(Itc)-0-CE12;
Antisense Compounds

Oligomeric compounds include, but are not limited to, oligonucleotides, oligonucleosides,
20  oligonucleotide analogs, oligonucleotide mimetics, antisense compounds, antisense
oligonucleotides, and siRNAs. An oligomeric compound may be “antisense” to a target nucleic
acid, meaning that is capable of undergoing hybridization to a target nucleic acid through
hydrogen bonding.
In certain embodiments, an antisense compound has a nucleobase sequence that, when
25  written in the 5° to 3’ direction, comprises the reverse complement of the target segment of a
target nucleic acid to which it is targeted. In certain such embodiments, an antisense
oligonucleotide has a nucleobase sequence that, when written in the 5° to 3’ direction, comprises
the reverse complement of the target segment of a target nucleic acid to which it is targeted.
In certain embodiments, an antisense compound targeted to an ApoCIII nucleic acid is 12
30  to 30 nucleotides in length. In other words, antisense compounds are from 12 to 30 linked
nucleobases. In other embodiments, the antisense compound comprises a modified

oligonucleotide consisting of 8 to 80, 10 to 80, 12 to 50, 15 to 30, 18 to 24, 19 to 22, or 20 linked
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Itc is G-Cl2 al kyl or an am no protecting group; and Ta and Tb
are each, independently H, a hydroxyl protecting group, a conjugate group,
a 15r eactwoeophias4shor us group, a phosphorus noi ety or aPCoUsk@n3mps achment
to a support nmedium In certain enbodi ments, bicyclic nucl eosides are

provi ded having Forrmula I1: WD 2012/ 149495PCT/ US2012/ 035694 wherei n: Bx
Is a heterocyclic base noiety; 5Ta and Tb are each, independently H a

hydrOéﬁéle&{a@ése%'c@ﬂalﬁVSIQélpem@od%E'ﬂltk'Qﬁé §nt&(ef?§é¥2>o oﬁﬁ@@émﬁ/&eQQWé&S grOUp,
a phosphorus noiety or a coval ent ‘attachnent to a support nedium

s Cloligomicleplide GsEBngbReryI10, D2-1C61%I1Ky hyI16, EUBSE 14, 20e2ll, C2: mzajkguz

subst L e, Gy 08 Keny) s stbstl Lyted, 2, 0p abkymil oyl o sybsf Lt uLed

each g8 $h85s33yi 581t59d6(9r6q)u@§ 6864, 6B0eR8NdsIN6by70 Mo g8 pplyy, FIbsL 78, ut ed
with substituent groups |ndependently sel ected from hal'ogen, oxo, hydroxyl,

033, M9, IR0 Imked nngeotasg=ix)ngth, arid r@mg@cd(eﬁqu\bsew tweredithe sbovavhlugs InJd and
Je is b 1-C6 al kyl and X is
0 or R@hQ?ﬁnggFgﬁhMgﬁghﬁm' ﬁp%§>%ﬂ§¥% ?g&ﬁ%%Ie 3%%Qg§; prOVIdgd havi ng

Formul a | | In cértni®embodimeh® i AntidBXsd c‘or@duﬁﬂ ebmpisi@dslacshbaae:drmlt@hyatedr a and Tb
are each, _independent]y H a hydroxyl rotectl roup, a conjugate group,

a 20 mesfisdyligonedeitsieud hg rsw}ﬁneé opHBRg3kskmedified etgonyeleqtida,ashae one or

kg Bt SRS ORRE S Tp (Bu Y o B e e

CQOCBﬂaikymyK3annmammﬁuﬁuhedrmmyhn@@bﬁﬂﬁsddmb@ﬁoanmabﬂnembodhnents

tzjl()(lzgf &%ﬂ%%/ %ggelsf%gg@ esdr?lgy 1sp sed tElrougﬁout the mV\g)ﬁed oligonucleotide,
for example, in an antisense compound having one nucleoside deleted from the 5’ end and one
nucleoside deleted from the 3° end.

When a single additional nucleoside is present in a lengthened oligonucleotide, the

15  additional nucleoside may be located at the central portion, 5* or 3’ end of the oligonucleotide.
When two or more additional nucleosides are present, the added nucleosides may be adjacent to
each other, for example, in an oligonucleotide having two nucleosides added to the central
portion, tothe 5” end (5° addition), or alternatively to the 3” end (3’ addition), of the
oligonucleotide. Alternatively, the added nucleosides may be dispersed throughout the antisense

20  compound, for example, in an oligonucleotide having one nucleoside added to the 5’ end and one
subunit added to the 3” end.

It is possible to increase or decrease the length of an antisense compound, such as an
antisense oligonucleotide, and/or introduce mismatch bases without eliminating activity. For
example, in Woolf et al. (Proc. Natl. Acad. Sci. USA 89:7305-7309, 1992), a series of antisense

25  oligonucleotides 13-25 nucleobases in length were tested for their ability to induce cleavage of a
target RNA in an oocyte injection model. Antisense oligonucleotides 25 nucleobases in length
with 8 or 11 mismatch bases near the ends of the antisense oligonucleotides were able to direct
specific cleavage of the target mRNA, albeit to a lesser extent than the antisense oligonucleotides
that contained no mismatches. Similarly, target specific cleavage was achieved using 13

30 nucleobase antisense oligonucleotides, including those with 1 or 3 mismatches.

Gautschi et al (J. Natl. Cancer Inst. 93:463-471, March 2001) demonstrated the ability of

an oligonucleotide having 100% complementarity to the bcl-2 mRNA and having 3 mismatches
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wherein: Bx is a heterocyclic base noiety; 5Ta and Th are each,

i ndependently H, a hydroxyl protecting group, a conjugate group, a reactive
phosphor WBsOgou@9494 phosphorus noi ety or a coval ent att &Chmsea12:0856a4 suppor t
medium Rd is G -C6 al kyl, substituted G -C6 al kyl, C2-C6 al kenyl,
substituted C2-C6 al kenyl, C2-C6 al kynyl or substituted C2-C6 al kynyl; each
ga, gb, gqe and qd is, independently, H, halogen, Cl-C6 al kyl, substituted

G - C6 tAHe¥hll- XE'Q%IQQO %dﬁ%@ﬂl@ex@é@ﬁ&ﬁ BPE&H b2 &R B K&%lwlr&gncg@ WhKynyl or
substituted C2-C6 al kynyl al koxyl, substituted Cl-C6 al koxyl, acyl,

subst Fudhethoae yhis otigerm@le@trdﬂdahmtrawd potens tiitt-0tnett aCliviGeinamionoal kyl; In

cer Lo 1 STRATRY o aiEh SRS TS M LS Lok BGRATER,

i ndepapeestasy attiseRseiBbRXNEotIES 1208 DB REd 9D AUleothsE RitisUBRL BiBh@MEbtidds I eact i ve
phosphorus group, a phosphorus noi et%/ or a covalent attachnent to a support
(5]

medli uspmpOses, ofqlba seqeensa@f g0 ar direendiihe fapdsmp enidiensd qllgony@wgﬂem respgrbgen,

G - SHhi by B ahs o el Yom (550 ALKADNSe pUPSERGUR, C2- C12

subst ithreé e n@ledﬁdscﬁétﬁ@&ﬁ&e ol dnucteblide S{dk wikbld to 1HHM|¢ranbl3tlowlbeﬁ(a@)103 ,
C(=0) NJJJk, C( =0) JJ @F%-O)I\UJJk N(H) C(=NH) NJJJk, N(H) C(=0)NJJJk or

N( H) Cimesy R s%leveWbaQ 81orgeomplephssAntisnaasbepnugieoidesand qf toget her are
=C(qg) (gh); qg and gh are each, independently, H, halogen, C -Cl2 al kyl or
substituted Cl1-Cl12 al kyl . The synthesis and preparation of the

me0 hy Uensoxy Codipedtd2h04R' ) BNA nononers adeni ne, cytosine, guanine,

5- et hyl - cyt osi ne, m ne and uracil Wi, th thei 5 ol.i ganeri zati on,
and nucl ei &0 S ?IBE%‘B/WFPFS %Ptlﬁ?fﬁﬁéf’{‘l?%‘énﬂ% etﬁ%é%afbég%ﬁlbel&??lkgg‘ﬁﬁ‘?ﬁe et

al ., Iﬁérﬁﬁ@lﬁdﬁﬁﬂrﬁea%g&m@ﬁrra in383Ghs, BNRSirand cHEPR AL éﬂ?ﬂeﬁs@er eof are

al so described in WO 98/39352” and WO 99/ 14226. Anal ogs of

met hy kempounds @dopeﬁt@saclﬂas)eaned mighiRitory hicoviBNisredsed/ inding affvstnfopr ¢grgeted
(Kurrar @t al 8, 2219-2222). Preparation

1998
of | olREGCAGITuET I&%{ g%e t&rfgﬁgbaggﬂ%%ﬁ"éﬁ’ W53 Godeoxyr i bonucl eoti de dupl exes

ass S ubst r ai@sméed arﬂisl@ﬂs@lcﬁmﬁﬁmﬁisnﬂww G@n&En Bﬂ%as@bﬁ@re@ﬁﬁﬂn@'&ﬁ@d bdbgrko( Vengel
et al., WD 99/14226). Furthernore, synthesis of 2'-am no-BNA a novel

conf ocpiel BeaERied resstandedp aclnisgilearaglitinm, yncetaserbealivias pialie iagraased bindingoeen

descri Hﬁﬁitg' fBr g],g ?aar%gtnngglg dd‘g;ﬁ‘q, 21%1%1/%%’/ fﬂcréaseq %%Mc’tlv&z 9% segénd 1%? %g %'f %0 039) .

I'n add am no- have been prepared and the

t her rrahmsetnamnh'setnye eémpdmﬂrmm@tenewy wert daslbsubeirgt esrand adllylaRNAd Gud] A
strands_has been previ Qus i reported In certal n enbodi ments, bicyclic

nucl eSdYage s ahichleayprdg Ry sendofran REAVPNA dede%i n:

20 Antisense compounds having a gapmer motif are considered chimeric antisense
compounds. In a gapmer an internal region having a plurality of nucleotides that supports RNase
H cleavage is positioned between external regions having a plurality of nucleotides that are
chemically distinct from the nucleosides of the internal region. In the case of an antisense
oligonucleotide having a gapmer motif, the gap segment generally serves as the substrate for

25  endonuclease cleavage, while the wing segments comprise modified nucleosides. In certain
embodiments, the regions of a gapmer are differentiated by the types of sugar moieties
comprising each distinct region. The types of sugar moieties that are used to differentiate the
regions of a gapmer may in some embodiments include B-D-ribonucleosides, 3-D-
deoxyribonucleosides, 2'-modified nucleosides (such 2’-modified nucleosides may include 2’-

30 MOE, and 2’-O-CHj3, among others), and bicyclic sugar modified nucleosides (such bicyclic
sugar modified nucleosides may include those having a 4’-(CH2)n-O-2’ bridge, where n=1 or

n=2). Preferably, each distinct region comprises uniform sugar moieties. The wing-gap-wing
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20Bx is a heterocyclic base noiety; Ta and Th are each,

i ndependently H, a hydroxyl protecting group, a conjugate group, a reactive
phosphor WBsOgou@9494 phosphorus noi ety or a coval ent att &Chmsea12:0856a4 suppor t
medi um each q" ¢, gk and g, is, independently, H, halogen, C -Cl2
al kyl, substituted Cl-Cl2 al kyl, C2-Cl2 al kenyl, substituted C2-C12

al kenyl, C2-Cl12 al kynyl, substituted C2-Cl2 al kynyl, G -Cl2 25al koxyl

subst i ‘?sdfr%ueﬁpqz d@slchgéﬁ/ ds <87 Sbre S Peﬁré% the 1%9’\%131 o (S35 v@l}% i or

C(=0) NJJJk C(=0) NJJJK, N(H)C( H)C(—)
N( H) C{‘ ¥Sy¢trdstkts thenhtngth of the gapgiegiandandi Zérremeseatscthq kangthgé’tth@ji Wing region.

2l ky ook R e R R T X o TR GGt U EB IR0 Che

car bowﬁhbﬁedhhﬁﬁ/e@hatay R 4@&@@% eRhAYRNY Wing 'sedidi? hidd the d@rwlﬂ?gegamht t PRus,
al kenyl anal og brid CH=CH CH2-2' have been described (Freier et aI

Nugl eine lm@ﬁvsigmaeﬂg@la@tedf:s exgblretwegy 1212)5 winp@gnmenBangrghpAbgaen, ettthegap |

Chem 773 0 2PAL At r cI i c
oi oy st apdBie 3 S0 FbhEh AT AT GRS sHBPoDAFRRNAL S eftin FRIRRE

5st udi @ﬁmél&ﬁ@tlf&hﬁ@mﬁkﬁ@ﬂb(ﬂﬁﬁl@lﬁtb bjednd Zrare/aﬁ-tsama @totlaelr embbdlﬁmntsehemreSoc. ,
2007, 129(26), 8362- 83 sed herein b|CécIic

nucl ed&feen. Bra praferreg) e@b%ﬁnt%ﬁ i twme@&weﬁ m@%e@iﬂée& c?< aY B éyfan pe any of
nucl egs C Hi gl af yra risi r I Wo
car bog %?%#tgggf? 7t ﬁ’egqggrgﬁggef}gﬁggﬁéggng@@ %%gﬂgzﬁggr%%%ga%%%emztg%ed
cab bodlat m@ﬁuctldslmdsmg”ﬁhusr papgners 0luds, useck e dieited td,foneayiple 51106, desitdes”

oot B UELPIsL 98, SO0 o LSt St TR SR A DGR
noi et y_ @Qai Pgupe;_80F 733 @ugzjlggsqd@ mzjyg onodi fi ed or substituted at any

posi tion. As 'used’ herein, "-nmodi fied sugar” neans a furanosyl sugar
modi fi ed afln eé¢reniRempadiingntenthe Iantlsweset @umpogntb@sja rrermgsner’s mohf, medingiacwingons

i ncl ude substituentﬁ sel.ect.ed f%og %xg %fd t15| ncl udi ng but. not limted

to sueR Pt SAPSYIS N IRLANDE L€ 3%a B Pk Sk COUTHLIIAR A dgSaibgd aRQGHE e ut ed

t s oal Kpﬁher @)ﬂhg&ﬂahblﬂi emh@nwlﬂgﬁw%hﬁgwmﬁmaﬁmm 8Lttt nosSluhBdd ﬁoufcﬁ@xa&ﬁﬁ'le

unsubstl tuted al k substituted and unsubstituted al l%vd and substituted
i

and uAsk¥hstd, t4u1t2eél¥-ét Ryldy16-2) 1B-Eekt-&in 1 @ribbdrrt B orsb-1 fications are

selected f I

o(CHR) nNHzﬁgg%%ﬁgé&%%@ﬁ%éﬁgﬁ%ﬁg g’?’&ﬂ%&%%éteh %‘—i&%ﬁ %ﬂw@é&ﬁ%’aﬁs
O( CH2 hrsONJ-6 GhizhaxGhi3if2, where n and mare from 1 to about 10 Qt her 2'-
substituent groups can al so be sel ected from Cl-Cl12 alk substituted
al kyl , al ké&hggrtaiembodiments Jpgnpisensy campoynd tgregtaddp gn Apo &P%JFIWICI gy
S6Hi3, %N, %e nﬁ CN, F, CF3, OCF3, SOCH3, SO2CH3, ONO2, NO2, N3, NH2,
het erg I o ﬂy , heterocycl oal karyl, am noal kyl am no, poI yal kyI am no,
substituted silyl, an RNA cleaving group, a reporter group, an

intercalator,, a group, for inprovi har cok| netlc properties, or a
group f’ﬁ?e’?fﬁffﬂf\/?ﬂ‘l% &ﬁ@ebﬁ%’%ﬂﬁ&g@‘g% f%es of an antisense

conpound, @R{éle%ﬁ'ﬂe auRseL 'tHaH@ﬁBo%e havcng n%h![ﬂe' %‘ith@lﬁtQHﬁEétioﬁSthe kRgGaRgal n
enbodi nent s, & nucl eosi des conprise a 2'-MOE s chain (Baker et

aI G%ANKOHWSIOQQWNMJO@OO&OLD@AGQIEW hegue hs SEQI\I’m\T@u bseid uti on have

as having./ bi ndi affinity c ified
heen SAGARRTASS NaVAAONITRE Qued 0L 0L, L LLALINCOMRAE TS A |
0 pr opiterpariekdiredéth 89 BEQAY NoOz) gonucl eoti des having the 2'-MXE substl tuent
al so have been shown to be antisense inhibitors ofm%ene expression with

proni si ng fidavndasopdthat hepqusnegseet fovlly injegch BEID ISR iptheadxamplasommtaigg,

2012/ 1451165 SERPRGH 8 bl Mtond i Sugetdpoid g el ide tigkapes ora g

24, 630el6dbse.ansd suiht Eli’&l‘l;ln@tco&ipoundﬂxtelf @ed byle SEQID 8@} mdesompO&/, 16
917 926% As used herein, a "nodified tetrahydropyran. nucl eoside" or
" ABdi fndsgentiaptly por @ Sode Mogitications ta @ép%gv%%wnﬁgn%l%qsséeﬁ@#ﬁ%fr ega

tetra a in
nor ITB.PMI’]UC )é%sgaté%&{?@éomga?agégésrggg%w S%l??& (WB E\lgfg E,‘OSI blbrn?d%log%?
nucleobase sequence and motif.
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include, but are not Iimted to, what is referred to in the art as hexitol
nucleic acid (HNA), anitol nucleic acid (ANA), manitol nucleic acid (MNA)
(see Leursonpi2Bi4e5g. Med. Chem, 2002, 10, 841-854), flpadrus24Rib3i6P+ HNA) or
t hose conpounds having Forrmula VII: cll1 g2 Ta-00/Cl13 (1794 q6-07y7Bx / Ri
R2 C15 b VIl wherein independently for each of said at |east one
tetrahydropyran nucl eoside anal og of Formula VII: Bx is a heterocyclic base
moi ety; 107 afth dRb&diReRRCNardd? Q@g@am%wuxmra@ deRhe] FURIRAShOrdd NKi Ng
group linking the tetrahydropy?an nucl eoside analog to the antisense
corrpomndemracminEomxamlfaradar‘gbt riegioamayreneompads @ds LR |a YRy, agrexoap, 4ni nki ng

the tetrah n nucl.eosi de. anal.og to ant sense CO and t he
bt ber TS EAEYGAC IEhiGD % SindnEeioR 4 farsBiinf M S S B htaln: ot e
gr oup t&@himtion réfios mbﬁfeﬁﬁéﬁ{edgﬁl@lém aciPbigiond 21“heq;f:-"ruc‘déh‘h:lly(215f1n<§tf5re%f2<b(iis G are
each |ndggendentl H G -C6 alkyl, substituted C -C6 al k al kenyl ,

suﬁ)ﬁt iApeCéd capbeg talnﬁéhylacce@o?aulabwm smuewb@ttahaenswc@m@Béa@ﬁwh and
each. Bl ids Relifedfl RSHEH FRILIY R0 sIHE e o RIS an may

OC( =XeMNbhdiss ﬂié&@(ue)ﬁé\ﬂdudl& ﬁl’tdrga\bltev&ﬂ‘@he taigeX segméht withir thllargandgieatha i, J2

and J3 is, independently, Hor Cl-C6 alkyl. 20l n certain enbodi nents, the
modi f Petraatsite, 4@8@&%&6@?%@%@1@\heﬁaraﬁferegl:oaw ded wherein gi, g2, g3,

f
q4, q5 qGII?‘Q%Ta q%ﬁf)&aﬁl%ﬁﬂ@ A:‘tglt%%er H?ﬁ{ rlis_ﬁ@?h‘afféﬁﬁfbt ortifh of £ASket P0EoPT Al .

g2, g3 I'n cértal n enbodi nénts; at | east
ohe 01’W1tlpnn a qagleiqd¢idgBor examplyt a aardetgégmantroat by kthe sleqluemee bﬁnunlmfdesjofm nts, THP
nucl eosi des of Formula VIl are provi ded wherei.n one

2012/ 1U8AdEPIEH G813 EBVA RATCATHSRSE FRMPPYTGS 8T tﬁ%e@ér %gtﬂg@rﬁﬁs ref@imt s,
Rl isf {h'é%'s n?d%gn%edt@e ige a%lr%ét%egiﬁélﬂo‘xy té’x@gt &” ké‘fet"',to ?d?:ck Rlod %uéf@étﬁf%’@f gt hoxy

and used herein, "2'-nodif '-substituted" refers
to a Mugﬁeayndé conpr|5|ng a sugar conpr|5|ng a substltuent at the 2
position other

H o d | ud .
P ted t o/ et e o r bt §ag Shimere e i B R e hghets iBibon

agemnms aQirgéth@g@H%"y el Mrlﬁﬁiﬁ[&ﬁ@ﬂ&rﬂdﬁﬁe@ th%ﬁ'h’(h@rbe@ﬁﬂ ARALMRGe gRLHIn Of the
sugar rin and nucl eosi des th non- brldglng 2' substltuents such as

al l'yl emé imentsa targrs segmpends wihiala tgreet roon-aca geparaks by nmes: than plgup 360 0- CH3,

R andi o es In cSANERLRR Tk b Bl Mty el P eg BTG ° 2"

10al kylhmbar offudicbgdesrnhiatlie s atds, iRy nfou thaeris a6 mre &an@bdiﬁ[ 25maod,i isat i ons,
for exanple at other positions of the sugar and/or at. the nucl eobase.

As use80-rd &P, n70 69y 30740, 30 29,0118 nyclgnides sy taeetaégﬁww §icri61da 08 gdAN%onpr i si ng
I t PCH3"
f?%q‘) : 3_9%@1% r %zo Jfﬂ%eg;?re&(aﬁigt%ﬁ%gl :re%zcngg ng)%ﬁﬁhélus t éet%/gme&% withi £CH3" or

dach onprisin ugar conpr|5|ng
an - O@lflgetgegluqn al&tsepeheteﬂ 'by mosndre (timnobr mchmoseugarr atraunch. mmseoudexjorhﬂaeearget " MOE"
or "2 "2 - gHg OCH3" or "2'-0-net hoxtyet hg/l
nucleéic ac1d In certain embodiments, target segments are contiguous. Contemplated are target

regions defined by a range having a starting nucleic acid that is any of the 5° target sites or 3’
target sites listed, herein.
25 Targeting includes determination of at least one target segment to which an antisense

compound hybridizes, such that a desired effect occurs. In certain embodiments, the desired

effect is a reduction in mRNA target nucleic acid levels. In certain embodiments, the desired

effect is reduction of levels of protein encoded by the target nucleic acid or a phenotypic change

associated with the target nucleic acid.

30 Suitable target segments may be found within a 5> UTR, a coding region, a 3’ UTR, an

intron, an exon, or an exon/intron junction. Target segments containing a start codon or a stop
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each refers to a nucl eoside conprising a sugar conprising a - OCH2CH20OCH3
group at the 2' position of the sugar ring. As used herein,

"ol i gonucweavixdab49sef ers to a conpound conprising a pl uralriusgoiafsiepnked
20nucl eosides. In certain enbodi nents, one or nore of the plurality of
nucl eosides is nodified. In certain enbodi nents, an oligonucl eotide
conpri ses one or nore ribonucl eosi des (RNA) and/ or deoxyri bonucl eosi des
(DNA) ¢odon are also stMBbYe REDE Ee%ﬂe‘fﬂ/sc AOsuAR6 e kA rb EEL ReAURAS spRBERBALR [ deRd
systens are also known in the art that can be used to nodify nucl eosi des
for i netaipstrattimty definedangios endeassberpar wddon arestorf @ardog5exanpl e revi ew

ticle: L Bi . Ch 2002, 10 41-854). Such ri t
oo inder o0 M APR SR Rl e S Etts gy o etz P e SRt e
for tReapire@dioleicaRid @fotRBAbdicatksSHARERORLIR WRbhekP@WRatplet R A%T! | ed in

the art. In nucleotides having nodified sugar noieties, the nucl eobase
o et ikgoriftmamay e usgbipodertife segaonspf smibririvn pinongst Hdfesertt nweleis agwisnt@ibned f or

hybri dj ! i 'y n ej Ci ar.get . g

20ro) TaSRbLRR A R0, BERAGHOD B Sulehier  muBShs shbEE ta PRy bridssibtings
conpr inse-sPdvifi Omafidt €0 FagObRes bthes tHaaiseigcted dirkétaticRltgrid (R, @bh&srgetl ot ofert ai n
enbodi nents, the nodified sugar noiety is 2'-ME. In certain enbodi nents,
the 2tarREbSeqHsAreS)ed nucl eosides are arranged in a gapner notif In certain
enbodi nment sy Ll . . iety i J | : I -ng a
(4~ Gy Gy Moy B VG AR TR A defind R ko BRI EE: ARKE

(40 - CaidHB)elf-oRthe ambskinke ecinpaiside osthdem @tiee targetngadn tihicotghembodinentd, ngs  of

a gapner notif In rtain enbodi nepts, the mdifi S r nmiety is a cEt.
In ceﬁé‘fzﬁowﬁé‘moﬁiﬁt@ Rrvdere ?*\_‘tﬁ"éd’? mﬁg%e pleeoGH Lo Rged
thr oughatdichBeh WM/A98f & ABoORPPReifeAd be HElicMRGH &t ifFibMiHl FRRBSERRNA

Nucl eobase (or base) nodifications or substitutions are structurally

di sti n_gmieshabllﬁlrzhﬁogvbewyplt !’Iﬁ;ngmdacm be?nnﬁlnat@recxﬁaréigtbﬁlbh@tf \Aipplﬁ,IH ﬁgpmsgqr#_y .
occurring or .synthetic.u i.ed, nucl e . Bot h, natural .an ifie
ol cbBaSuSiE N kst ot BPTolav e Ciepiifsed L Ryef ot ponr g

nys! ephamearddion pAEAANSc TRdhgesThaf fnafbe beas@ Bt ahititidy of RpHCINEkpRéskioni ty or
some ot her beneficial 15biological property to antisense conpounds.

Modi f Qbermiieniia sedicatings. db Sptoras dscoeirad mathur cardinvasrelabdisesse. suasieless,  f or
el e iR FA S P CalE TR B BREATBRBT RGPS T or

i ncr ediizingss, heuseh,wieatngftidhytirtiapbradicanditj & elyslemiapapialifitshilfadion asvielli giein

nucl eic acid. For. exanple, 5-nethylcytosine substitutions have been shown
to i nédguer aiEaEties. SAnesyuigHigye: HBPRS: intnbgssof ererfagrs npmipgAl thedenbss,

b 20 e R el By R R el o i
nuclebbases incluae 5-h§drokynethyl cytosine, xant hi ne, hypoxant hi ne,
2-anj2§%%§pine, 6- met hyl and ot her al kyl derivatives of adenine and

guani ne,

Zalbo'bpyl and ot her al kyl derivatives of adenine and guani ne,

2-t hi our aci sords Eﬂb&&iﬁ%%@é{‘%ﬁ)@%ﬂgmﬁbn gt RGN LS htisSnsB abRPHAT Jlis@!@s@ld

cytosine, 5-propynyl (-CC Ck uracil and cytosine and ot her al kyny
der i véaeieveandah (I mickec dad elhe Bosh zommoaandchamym e ihpleridimationhyyalnes,

Sxuraci | seudour aci | 4-t hi aci 8- hal 0, .8-am no,, 8-thial. .

021 i DeSPT R AG Vaishb eherBgts eengirebee S Rumrrudrésta shdinehes,

5- hal gefiaseh c6mbRAeMtady R ETDasd-df e duei Oamd Mollecand ot her 5- substituted

uracils and cytosines, 7-nethylguanine and 7-nethyl adeni ne, 2-F-adeni ne,

2-am no- Hybridization can occur under varying conditions. Stringent conditions are sequence-
dependent and are determined by the nature and composition of the nucleic acid molecules to be
hybridized.

30 Methods of determining whether a sequence is specifically hybridizable to a target nucleic

acid are well known in the art (Sambrooke and Russell, Molecular Cloning: A Laboratory
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30adeni ne, 8-azaguani ne and 8-azaadeni ne, 7-deazaguani ne and 7-deazaadeni ne
and 3- deazaguani ne and 3-deazaadeni ne. WD 2012/ 149495PCT/ US2012/ 035694
Het er ocycWocotrae4950i et i es may i ncl ude those i n which tIR€TAISRI1RO3THP4
pyrim di ne base is replaced with other heterocycles, for exanple

7- deaza- adeni ne, 7-deazaguanosi ne, 2- am nopyridi ne and 2-pyridone.

Nucl eobases that are particularly useful for increasing the binding

af fi niviahu@f 3914 SVOSE I&%ﬂ#&ﬁ@odl&%h@dﬁe §nt$s‘é9§etdotrﬁﬁo%ﬁds%/r6h%&|h&%ﬁl are

6-azapyri m di nes and N-2 0-6 substituted purines, including 2
anm noppopydadgdpbndzate p/ntb;aym%pqﬁ}lﬂmublemus propynyl cytosine. In certain
enbodi nents, antisense conpounds targeted to an ApoClIl nucleic acid

conprise one or nore nodified nucl eobases. In certain enbodi nents,

gap- Weapdnaiisense ol i gonucl eotides targeted to an ApoCl || nucl eic acid
conprise one or nore nodified nucl eobases. 10ln certain enbodinents, the
modli fi ed nidlasbibense cPBPGINdeAndy targebaiotric adid at‘ﬁecmmlﬂn@ﬁmap qeght atherales

cyt 0oL 0l el ENRE! e SRR SR AR MR pgh R RaR 2t ng

Phar maceu ical OSi |ons Nt SERse ol gonuc be a xed W th

phar megegespbdihg )ﬂude@ﬁ@éﬁiﬂtﬁe RAcddt iecloit adidl] mwhtthe&uh&slaédc&fécomlt b@up(e@,ar ation
of pharnmaceutical conpositions or. formul ations. Conpositions and net hods

for tRBtBIhRitBPigrtasarirrieatif.carh sbtpoBP¢IbALldr acidependent upon a
nunber of | tion,
extent of ogﬁds%lg%%&e cbft Ig)lggl III%Y IB}IIIIIddir%O(In\IeIsI) I(Ia@r I’aﬁg %%egéggggf%gﬁgg@%m?%lge ed
t 0 an addc@tt ﬂhammodrmmnm adljacemnt sogmeits hrezed inviol\2d ipHerhybodihiicaévent (e.g., a
conposi ti ons conbl ISPEI the anti sense conmpound Wi th a suitable

phar Lﬁﬁmﬁ"éﬂf USRS PLBHEP IR STYRAHE) or carrier. In certain embodiments, the

" phar maceut 6&aif &hbbBMent! the 8¥GcRiEMMpduid RpROREIRERHL bE Q's;Iééﬂ?éEl%Pﬁ&P' e
sol vent, suspendi ng agent or any other pharmacol ogically inert vehicle for

del i vehelretd aneorgre abdeast,V0g4, Ed%o, §@%d§5%08@% o3 %, e WeiPle'can’be

| 2 d th t | ) . of
i 40 28 froRhond Tt ot a0t SnEhy i of RSP il a BEi eei 8 skt ency,
els. , e (A eahicaRentbil Ipeaﬁe@gb@ioﬁ RGeSt Methh@NIBRENERFRIAL AhGseate 8 gi ven

phar maceut i cal conposi tion. pi cal pharmaceutical carriérs include, but
are nEeMpeydswigh a@ﬁrg%maliewgacaé@aﬂt@ detergrinedpsmgepetinennettadsmi ze starch,

I I I | ul ,
(pg' év' Y D¥bl Qian&gé‘%P%nI‘éﬁgéQ PRAAYh WRS 20 iiticlBfase ?5&& anﬂée e,rs

Iac ose a her sugars, m CrocCrys I'i'ne ce ose

30gel ablinpourmadre b@tﬁpl&ﬁieflﬁt}eto eeﬁai‘get re@@dnl, uﬂlcos/euldpbéryﬁm sﬁeaifeslly)hytﬁahm um
hydr ogenk(gII hosphate, etc.); lubricants (e. nesi um stearate, talc,
silicdou ePEﬁS%I%II9O§IqueEb??n%Hl"d3%?lﬂéﬂtYsI“é Isleéa@EIed eﬁ%‘?&llnlqgcn%ltcé’ﬁpé?@%mafy

hyglr o V, m
Y OQRBRLL SRELODl 853 B 01 SH G B PERUFHVARIE PSR fesioRte

di si ntegrgmotsto@cly othes batoclompsamaintary sticlectnsed. Yosabdt, an astisenje ccmmsbu\nét ting
agent s etc. Pha

oY shAPoRTES Prlbte R es LR Eihedompleaenters MIGEORRFLYERI TR  y

react ﬂ‘é‘hl%é&l Wo@egloﬁ§bfj&)mp%ﬂe Tc@I%%nIe%’farWGv@cHttﬁ‘é @Ige@ hudl@B 28R ERRle
adm ni stration can al so

77.8% overall complementarlty Wlth the target nucleic acid and would thus fall within the scope

25  of'the present invention. Percent complementarity of an antisense compound with a region of a
target nucleic acid can be determined routinely using BLAST programs (basic local alignment
search tools) and PowerBLAST programs known in the art (Altschul et al., J. Mol. Biol., 1990,
215, 403 410; Zhang and Madden, Genome Res., 1997, 7, 649 656). Percent homology, sequence
identity or complementarity, can be determined by, for example, the Gap program (Wisconsin

30  Sequence Analysis Package, Version 8 for Unix, Genetics Computer Group, University Research
Park, Madison Wis.), using default settings, which uses the algorithm of Smith and Waterman

(Adv. Appl. Math., 1981, 2, 482-489).
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5to formul ate the conpositions of the present invention. Suitable

phar maceutically acceptable carriers include, but are not limted to,

wat er, sawo8lu4bp496ns, al cohol s, pol yet hyl ene gl ycol s, @elraiSeer2/08et ose,
anyl ose, magnesium stearate, talc, silicic acid, viscous paraffin,

hydr oxynet hyl cel | ul ose, pol yvinyl pyrrolidone and the |ike. A

phar maceutical |y acceptabl e diluent includes phosphate-buffered saline
(PBS) . PBST) Serfhin Olbd difehts Stk bateRsd Qm ddb%ﬁdé &o@f&@@‘ﬂéﬂem ap @&me@oﬁ%dsver ed
parenterally. Accordingly, in one enb ment, enployed in the

descr itheeebthae dilly ¢anpempéanydc eultGO&“atomIdmpwwt}a) t;na g musllemglcazh onstecEeds e

conpoun o _an ApoCl |.| nuclelc cid utlcally
ccoppanioa Tt File dior Sriueriart b surEHESh e REryR PRASRIIEUT § accept abl o
di | uempoCsIn BB&ew'a@ldC@f&?drg‘etQ OlioMBRArSet sebBe@Vr it HEASEqEATP NI Bs @d

anti sense ollgonucleotlde har macelti cal conpositions conprising

an?i séase, ¢chiyconpie r@%@ﬁpa@gnw@yh pheleehaseof arbmtllsgnsa@@@p@m 8 cspsabﬂ@of
esters, ?se bask n(% ?rn? ﬁH?lpe ?Eegligon’d n% u%ﬂsoﬁ?&én%f'é‘?ar (% Ql%c"é'}éldc B le,.a
adni nPstration T o an ani nal fdllnga urran scaa pr0|d|ng

(di r eabhyclesbaseditiseaisd somponad b fallpgbmplehientaey tovetargt @é@ﬁabndeahans nesi due
t hereof Accordingly, for exanple, the disclosure is also drawn to

phar mieeeRbasey lppg é@d%‘tﬂ %ﬁﬁh@e % £QTesponging %%ﬂ%e%%ma% of {he sareeigucleic

20phar, tid £ fERA b W Al 1A I
bloequggg en%§l§§éF? hﬂﬁ%fﬁ%%e%%?%g aggégg p 8& ﬁa50bebut are
ndd® | uead iedefemencs tdi spenﬂﬁled ppatoasHithetisahdds/or the seconé mlr:ked:ra.agi (Fam exangpleide t he

i ncorparation of addit.i nucl eosi.des at one or t ends an agntisense
conpodHdsp e a%loe|0533§&u51§0@§865%%8w%mue%@% SYHY opR nﬁ&tﬂl{/y & form

the a%r%&%e@%béﬁlaﬁﬁ 400 %&H&&se@l%n@ﬂe%%&f&oﬁﬁe/p%%&ﬁof%@@@ HIdSoLAR | sense
conpounds nmay be covalently linked to one or nore noieties or conjugates
whi ch obadrabketidhis faldy cohplgmenialy tolthe tadge sequsncd ibthegargobsdquéne hapeake of the

resultin an.is se .ol.i gonucl eot.i des con rou | ude
Chol eSPRRBPRR 2 Pl one Prifiol HisTedt pasly RisbRlnse h baiEn e SeHraLB e §F oups

i nsl U‘ﬂﬁcl@@da'@@fi&‘ﬂibﬁb@ﬂle ANTROSdhphd, APtRishie tiRhe iRZinAR 3¢ AlcddoBase
phenant hri di ne, ant hraqui none, acridine, fluorescei ns, rhodam nes,

Couma ARiigensexGriNRdyiad may\Wwonmy 1Pt b §4bsPon emsmaryto gegarget sequencandepsedise
conpo t hat
ar o gonamsfiff o BRadfy T G940 TS ERRCLo RS SURHE A LEhBRENAS, |
enhan@&tﬂ@&pﬁﬂhmﬁﬁ such as, for exanple, nucl ease stablllty Included in

stabilizina‘grou are cap structures. These term na di fications protect
the anti ser¥& Q@HPBORNGT-EAMRIEBRNANCAISke Al N Fan P%ﬁt thaédertdaw Sieaf pf the

dob! vgﬁ@rseﬂ&déo%p(}uﬁ&%&hgrﬂéﬂm ¥ et Ehéntary ?%cf%@ga SR hfoPieRGREnR] he
-term nus - cap), or at’'the n1 nus % or can be present on
bot h tpemtwmof thé;aptls:hsamlwomdawhem/am okmownqnmcﬂﬂpéemeﬂtmanﬂcienbdsadme for
exanpl e, erted deoxy abasic.caps. Further 3' and 5' tabilizing groups
t hat 85&?@‘6 Ylﬁ%é%l“ ‘?%C‘Hlélﬁu%‘ﬁgsBCII‘%GE}PTéW&SCOBPg%S qn§§ﬁ@83%cﬁﬂﬂﬁl to inpart
nucl e%@ﬁ;l)l%hféﬁ{alrﬂr Bdclédb%élﬁ%éa%ﬁﬁ 1l WiloQe eﬁtrbf\é\% cg&ép%ﬁ%emgbﬁ&%@idm
January 16, 2003. 10 Cell Culture and An / sense npounds Tr eat ment
The ef fect $n gefrtaamcmb@(hmenf@mmd@ompomd@ thaé\aed or arstipwps 12, 38, ik ppeksildn of
CII cI i c acids or.,prateins.can d in vitr a variety of
cOF 1 05pBLSr &Py AR R L SRR MG YO B sud i o R b for i
vendouhs n(cﬁe ehan ATRINL Goip i BRarGUuE1EbBase@) k&@cweqs a tdrobBiRRsdisid, Waeh #edir Bi 0,
Inc., Research Triangle Park, NC C onetics Cbrporatlon vl kersvill e, VD)
and c&poSTH naclgiglacisk etspesdise doripntthereple vendor ' s |nstruct|ons usi ng
comer ci al g i e e | pgiy
Car sbad. . g pB0 e RERARFs: Bopola bl 3RE By e L ETRS,; BT

HepQ2 1819, 20, Hep3R 3 el &5, 26Iuli7 28 hep at 60ﬁﬂldledtaﬁesaﬁﬂ@igﬂodfﬂil)pr(}se|n|03norBI’[lllaﬁiB.r y
hegatocytes A549 cells, GW4281 fibroblasts and LLC- M2 cells. 20

fio more than 5, no more than 4, no more than 3, no more than 2, or no more than 1 non-
complementary nucleobase(s) relative to a target nucleic acid, such as an ApoCIII nucleic acid, or

specified portion thereof.
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In Vitro Testing of Ant/sense A igonucl eoti des Descri bed herein are nethods
for treatnment of cells with antisense oligonucl eotides, which can be

nodi fi ed wpprppesel y for treatnment with other anti sen®eTasa@eOs®Hs4 | n
general, cells are treated with anti sense oligonucl eotides when the cells
reach 25approxi mately 60-80% confluence in culture. One reagent commonly
used to introduce antisense oligonucleotides into cultured cells includes
the cationitge bhileflsd (ATRAM mold@@ﬁ&%m albd REREETIIE Whidi Y Lo 088 Rntary to
Carl sbad, CA). Antisense oligonucleotides are mxed wth LIP N(Tr)
OPTI - lettro)n of a(talrgei mu@eamdcaqshls@hl@b,rel@A)pOﬁmtéchfemﬁe atdeéinebsimlest ofi nal

concentration .of an nucl eotide an f30 LI POFECTI Nﬁr)
ConcempTiofn i E i) RidafheSes SRS a5bh O 2 e for Derel s PRt Mense

ol i gonpsiieRt t4healso \ERr 20 4 ALAAIARBRCT ORSARILROO3IRR Rbbases of af¥MAisBe I eagent
used to introduce antisense oligonucleotides into cultured cells includes
L1 POFEGTAMINELPCRIRO ¢mbpdimedigeathe agiensehmpogads aragemplemsatagy iophdeast @3 i de
is mxe P 0 L& um
(vt DBl P pdipE bR oM e RN dfachisclhBd FEfRERe 2 M S

ant i seomplealch@@nticit @it £€0 andedbabd PUMECIAMINER seandt elntceahin@mbobatents,
typically ranges 2 to 12 ug/nL per 100 nM anti sense ol i gonuc] eoti de.
Anot hélie nEise)ish compEnds 3rq srmrigeranyip atlead @ 131 Muslsabrse S8 2 tatest cul t ur ed

cells
o1 1 goRTenty e re SRS N GHE Pombines A porihpe fy S E0ER 2dumm
medi umugleobais¢ pogien of mrgabaginerﬁAa\lsb@omzempmﬁi drhantikessa @ahppondethbtr @ti on of
anti sense, ol i onucl ot| d of e o] ation tha ically
r ange§°11161§mc68 32%*5 grfolg(l} ]rﬂa{gn]t"i gévn]gﬁeli &ggﬁ - 8bPERNUC feobile Anot her
r eageRbribnest atté’rglet"geg&@h'tcér APnb S 8ESRJIYy! ?W@'o@%e's@'@eﬁués”t o cultured cells
i ncl udes O i gof ectam neTM M (I nvitrogen'Life Technol ogi es, Carlsbad, CA).
Ant i sédginol i gonucl eotl de is mxed with Adigofectam neTMin Opti-MEMIM 1
reduced se m nedi um (1 nvi troge ife. Tech oI ies rl sbad,. CA) to

achi eve th 88&?%’38%6 ek Sr%‘% @ﬁ&h?re& g0 8 %%%Ftpﬁrcﬁﬂt sttty 1a
199 | g@ﬁ@ﬁﬁaaﬁw&ﬂ&bts@q&htcg@mpmmo @€ séqehd@ ¢tfa @ﬂ@roﬁfidl rapt@kte@bgato 0.8 [IL
per 0 nM Anot her reagent used to introduce antisense
ol i goRRsifecolsisqwantientas pettionthesgote disused hpseindesaisCERECHPOWRSCR édanisd) o shei cs
Cor p. e WI th
FuCENEEAg%ﬂ&nea@&qnggegﬁl erseédr\pufﬁ%@%fées%%ﬁﬁn@l)eog% ei/rglgta}%mg?s]o?r \g%%g?h&éen ration of

ol i gomthidhedint s thtlhmaplfd@(&h\l@rﬁdm 1@|ald@@hﬁéd DNYOpge g walld be odnsidek@l 4 [ 1L
of FUGENE 6 per 20 100 nM Anot her techni que used to introduce antisense

ol i gorrafiEalts HisPNfArssawarce sneubeiBuraciliand thigwiding et ipasteainconh ‘(@é‘ﬁ‘ﬂ)?%kel ]
Co
apg %&%aeh M%h@&ﬂ‘hé%m ALY &oﬁa&sa@éaéﬁﬁe%rﬁérégg?g%g&v! Or%ﬁ%%ﬁ?ﬂg

Spri aborat ory Press, Spring Har Cells
are tmemhcmlhtmltblas@nelaswmethohmtg;emmjoammuntﬁqorbyldedammimalmbooisemp]atdds are
typically 25 arv ted 16-24 hours after_ antisense oliganucleotide

{1 ot TBRTONIEHFTIBSaS TY Iasentdp seeh pthererafigpeped fhyp OUR I ABHENSE ds ar e
measuggl &Mld”?&ﬂ%@x‘i{%déﬂﬁi@y\@f dardiRiéns@ chm@&%djl@ %Sl"chl*ﬁ?e‘é alaé‘ér@ing 16 SRRnARKker and
Russel | |n Mol ecul ar Cl'oning. A Laboratory Manual. Third Edition. Cold
Spri n@a&qardmhatealld@mmbb%se Pricioig rel@l@vedtosm semgeMartba\rhlch\lew bmrgconmoeli) . In

O 2 na e S B BRRnt Fe RENS I oot of bl Raf FRIE A ERedofi2 @ 2re

75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, 99% or 100% identical to one or more of the

In

antisense compounds or SEQ ID NOs, or a portion thereof, disclosed herein.

Modifications
30 A nucleoside is a base-sugar combination. The nucleobase (also known as base) portion
of the nucleoside is normally a heterocyclic base moiety. Nucleotides are nucleosides that further

include a phosphate group covalently linked to the sugar portion of the nucleoside. For those
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The concentration of antisense oligonucleotide used varies fromcell |ine

to cell line. Methods to determ ne the optinmal antisense oligonucl eotide
concent r avpanif@p49a particular cell 58 WD 2012/ 149495PETTUS201225336694
line are well known in the art (Sanbrooke and Russell in Ml ecular d oning.

A Laboratory Manual. Third Edition. Cold Spring Harbor Laboratory Press,
Col d Spring Harbor, New York. 2001) Anti sense ol i gonucl eoti des are

typi cald¥oHER InAtin Gy nrf&l“ﬁf'a‘ﬂﬂ i 1hg pflé%ﬁ&t@ té&n%@@mﬁé\d WRD2' 3 or
transfected with LI POF CTAMNE2 (1’ nvitrogen, rl sbad, CA),

Li pof échyidngxyl Irﬁn(lettymfthecsggar, O@gomwtmddemy f@medyhmﬁglmthemﬁmlelﬁémkagﬂ ofs, San

A LS R BN e s L b bR T L TR St Lo

| sol abl ubRBhde aRRIVS] the 9ﬁ<sbphaergeddp@@f€ea>n9ﬂoﬂ1§atr@hrr§@id eu,lfalrml or pol y(A) +
hods of RNA isolation are well known in the art (Sanbrooke and

RuéseﬂﬂtefnhCIWI‘éQ:kn@ge@fdhﬁi ﬁ@on}xcll@abdﬁ at ory Manual. Third Edition. Cold
Spring Har 0 2001). RNA s
or cpared uSTGTERER S s TR onnte <R SR BRin R o ng the

TR Z%{térhuﬂe@@@’llﬁnl{algéw lsﬁlga@gﬁfletle%ﬂ @b&dbas@ﬁ)l\/[@diﬁéﬂ ghitBgnde@obipdunds are

manuf acturer s recomended 15protocols. Analysis of Inhjibition of Tar

Level €ftgp p@&gfeééyebﬂatwe forma bﬂwﬂﬁetqf desigble ﬁem@ew%%r psagwl %fsn%mw%éocl N

nucl ei ri.et

( Sarbraute AR REn SRR [ R Rl MRS B ffreliee ghryy g

EdOti mcleﬁekmrﬁmeasqih‘lartbmry&caiywatory Press, Cold Spri ng Har bor, New York.
2001). For uclelc a | evel s can be ate e.g.,
Nor t her n blcg‘Fm%L{V des ¢ %ﬂd'iﬁ@?@%edctﬁdil%ear 18 n@@%ﬁ)‘%’

quant i, t@bdRd b@%néa&éaean?@%se Brﬂgoﬁfapéoﬁéé ﬁnc}@@arga Iﬁ%fei(pe[c'i@(td?l@e(fu@ﬁ@}l' cel | ul ar
RNA or pol y(A)+ nRNA. Met hods of RNA isolation are well known in the art.

Nor t heompaj‘abhe resudth gani sfternsbeacbtmmd)mth skoriar anhigensy @om@mm fhabbdveesueteal -t i ne
PCR caE onvgg.l gn 1¥ acconpl i shed using the conmmercially avail abl e ABI
PRI SMf 3m1% mogse "UePO%900 Sequence Detection System available from

PEs Appl i ed Bi osystems, Foster City, CA and used according to manufacturer’s
instructions. Quantitative Real -Time PCR Analysis of Target RNA Levels
30Quahfadifad loterocleosidgdinkames | evel s may be acconplished by quantitative

syt om (P ToATETR diis0R Hb R RS o ook B IS B Foter

G ty, paéyphadieaedinkggé. %mﬁewe&@hipbeﬂidsslalvn}gtdnu@tr nmsmokmehoﬁs noh-ngtuddllyl t ati ve
real-tine PCR are well known in t ior to real-time PCR, the
. sol aCetTIAR intsrnyglspade Bakagss &re@é% rs§1§°tt3ﬁ1 Qﬁ%réllntliﬁné% eorprernds Baying #uralli ch

@ dugg rﬁﬂ?ﬂﬁ&@é@s‘i% 1 sG(B%Al‘}se %QE lsid R'F'ﬁlehg esqcﬁl§s &eeﬁhllgﬁat Eﬁ{a‘ﬁcé({) r

e5rea- anpl i ation. tlne PCR reactions are
per f ocetbdarsgakentihahtod afﬁn1t§hﬁ)r$agﬁ wmakepd ﬁldmehﬂd 1nEfandcktabelaly it thepr&ERe
reageng re obtained fromlnvitrogen (Carlsbad, CA). RT and real -tine-PCR
react POHE'SES carri ed out by nethods well known to those skilled in the

art. Gene (MgoRWMeotidRs Eﬁlng%ﬁfﬂeﬁ'1ﬁ§r1ﬂgﬁe@élﬂ@ﬁnl@ge§ gRludt ifEmBaRogan be
normal i zed u5|ng 10ei t her The expression |evel a gene whose expression

i s cohskw thag ettin aphoshoopritémas well @s indgrngelaesidd Nikages ihatado Rihavsa ng

St PTrop SHosh OB el pAEDbRERE oy ARG Foraels RERE Rl elss,
rrul ti pbEXhned toof)h@s@ﬁ@dlédtﬁbthog_ﬁﬂo@{lles%rﬂl&hagglfdslghcﬁﬂa glid KorfmRtIREENO RNA

guantification reagent (lnvitrogen, Inc t hods of RNA
quant PhePAeTaBoFgs. %{[ IRCSPaFasion of phosphorous-containing and non-phosphorous-

containing linkages are well known.
In certain embodiments, antisense compounds targeted to an ApoCIII nucleic acid
30  comprise one or more modified internucleoside linkages. In certain embodiments, the modified
internucleoside linkages are phosphorothioate linkages. In certain embodiments, each

internucleoside linkage of an antisense compound is a phosphorothioate internucleoside linkage.
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15 taught in Jones, L.J., et al, (Analytical Biochemstry, 1998, 265,
368-374). A CYTOFLUORO 4000 instrunment (PE Applied Biosystens, Foster City,
CA) is uswo2r/mwesmsure Rl BOGREENO f | uorescence. Probas2@na3pps mer s
are designed to hybridize to an ApoClll nucleic acid. Methods for designing
real -tinme PCR probes and prinmers are well known in the art, and may incl ude
the use 20 of software such as PRI MER EXPRESSO Software (Applied Bio
systens, Foster City, CA). Gene target quantities obtained by RT,

real -time PCR can use either the expression |evel of GAPDH or Cyclophilin
A, gehsslifibSgaeifir@®si on are constant, or by quantifying total RNA using

Ri boG eenTM,( Mol ecul ar Probes, .l nc,. Eugene . PDH or clophilin A
oxpr o6s on CSHSiBE SRR BGTs RLion ot Oitora obpsTeig P of Figts G ebsided

si mul HARRMY HleYsuPdrtdiodRastbaed BlodifdNBihdhl sab&Xhsdfie@hudieRaledintlyimpd@t al  RNA
was quantified using R boG eenTM RNA %uantl fication rea?ent (Mol ecul ar

Pr besnhanged nymlgpep stabitiny, incagpapd Bindingfatibpityt, oF pomeodiesbengtipigkbigkogiaahi bi ti on
of ApqCll]. nugcl ei ids ca e ) asurl . .protein
ove Bonsy P f s B EapbalaRtp RERAR o Bind R Y GteSREblce cifhifiIS,

var i eimpdifiedwiyosuragbde rikigansietids. ER@mplet of SisalicAls hodbedfbefarpotatihgn, Western
bl ot anal ysis (i nmunobl otting) enz,%lme-l i nked i munaosor bent assay (ELISA),
quant ifcidesthausiigitation adgision of sibstititent eraups (inglydiag ' idod’ sultuent groups,

2012/ O5P : ; et i WAl
i rmun(i))ﬁlaélt% g((:) ﬁg(r’#g‘%‘%,& ﬁ%@é@? gégﬁle@nc%ctqgiﬁ glr%?cf %E%r(gg\f:%hc ?dgglﬁ%le/taotfé%e cel |
S0t i noFACS)oxySandomokich SN RRUsS@(R;)(Rp) (BoRe and &k afd eanh nglepdhdeativoHaCor y
Manual , Third Edition. Cold pri% Har bor Lab ratqr tPress, Col d.. i ng
Fiar boiC12 Nt FGrEOte oo AT S OMORS gy BEiegl LAmpIESeighemicahy B0ttt i 11 ed
and O%dg?h‘rﬁr%@luﬁé ONF &' YRy bibsAfutREARIGSRIe (SYPT B/t MR MRRpSRabrWOT |

anti bodies (Aerie Corporation, Birmngham M), or can be prepared via

conveB{PHhAl 1 5pdtubbshedain &2 1/p% for otthen disclaned ﬁ@&bfsqeb@iﬂmed ovcleasideoder wel |

known in the ar ti bodi es useful for.t det ectj on of h 1 _and nouse
nooCr riagentintls EPST oS it vl S WGP F Py o T oBle!
COFPOYRE published TR Pat&n 3@ pHOARAUWSIDOS 00308200 ABbIBhe @BA TGRNFL 2005) or
ol i gonucl eotides, are tested in animals to assess their ability to inhibit

expr egb¢raptively Apobstitptiemef pBYduses PREAeeinstienad ionljexion ¥ 6x 3094/ 134M8 be

perfo [ 7521 ' N RF rj. ' s E

B it ar el s T R P TR L PR ER) Blas 383 ReBIE 3510, 11
phar mgesiph i cal | y acceptabl e diluent, such 15as phosphate-buffered saline.
Adm ni stration includes parenteral routes of admnistration. Calculation of

anti sense oFrgBplse PeBtdlensidgsbayes avd ftdsreyy moleirtdRely I EBAdiiBSRf act or s
A : SUtde o o 2 e ore
gg@ AT LS CBMﬁgl B'-éﬁlgg%l-ﬁ@b@gg% ?2@??8%??'@2%@&3%2' % Zecgsf%, r@@t a perio

treat ment w nti sensé o RNA"I's”iso omtissue
and clH e LFrand360(CH, )pQ€Heisabssitiedt gnoppe SEhcubstiteentanther2e gosithacageadsd n

oClll protei.n | | s .are al so. sured. 2 rtai | ndi i I n
cor taPh sEhBeaRErTET HaY ade: it oAt 8- Gt hate PCEr eliing OXa TR RS Urdual
conpr !(XCPEE@N(%%R%I 01 HOI] =0)-NTRL R RD) ﬁﬁdT@C@HEJCS%)-WKP%fE)zmm%n),
descri bed herein. In certain enbod nents, the individual has a
car di ovhgscaach R, R .sawldh, isrindependeitlyl Hordilktituted or uisgbgtiuted £u-diinalépbodi nent s,

t cardi ovascul ar di sease 1S _aneurys ngi arrhythma, ..

wiher oscl efgared Rl 3E0 e oleBPSsl Sk WM Bre BARELE - forising

hyper bepsli®igatidldtPi Bethes GBREF it RLEeslides ihH@S Withalt Yieatatids Mideosides
hyperchol esterol em a, stroke and the like. In certain enbodinents, the
dysl | sPaersiag porideybeswcer dedntngd thad' dhpsyhingatoms. dxegrsieembrdimgntsconpounds
targe i.he i t ul gt
onyer SrbshifOHd; BOyHeTREIRAAANRE ShOorifORITRRE R AUMEL BRI AL i
of t heo 2Xijridge MEbhsiples b€ suwbrp ovlDUisridged bégske nidDosidey ghsludabt alleastdamsied LDL

and triglyceride levels conpared to untreated aninmals. In certain
e oditerenst %f, the fumuler £ 4E2)-R-HHENA); 4'-(CHy)-S-2" 4'-(CH2)2-0-2' (ENA); 4-CH(CHs)-

0-2'and 4'-CH(CH,OCHj3)-0-2' (and analogs thereof see U.S. Patent 7,399,845, issued on July

15, 2008); 4'-C(CH3)(CH3)-O-2' (and analogs thereof see published International Application
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WO 2012/ 149495PCT/ US2012/ 035694 | evel s and decrease in LDL and triglyceride
| evel s was associated with an inhibition of ApoClll by the conpounds. In
certain ewbadizmms, physiol ogi cal markers of a cardi ovastaisasri2esmease nay
be quantifiable. For exanple, EIDL | evels nmay be neasured and quantified
by, for exanple, standard 5lipid tests. For such markers, in certain

enbodi nents, the marker may be increased by about 5, 10, 15, 20, 25, 30,

33, 4%0%09/@@64"@5puﬁghe(§§anu @8 £009)39. Cﬁ?N(@@H3?§ (Qﬁd gl%%gSQfler@OF kege
defined by any two of these v 0, provi herein are net hods
f or ppebleshtd hyernatieat Amghcatloa%()ﬂﬂ)lo&ﬂﬁﬁ@% pslyquhtd)mea@rslmrllét 2QD3)i 41 THR-O-

Topr onl e e oo WETREA v O Prdth At IR Ee A7 SR s il BBl

assochadLy§ MCH)-N(ROAD- D! QrRESHRAE HdC§F<§§§1kyl| Br §9fdt@it1ﬂg gfél@ctlsééﬂﬂtSSPatBﬁtOVI ded
is a method for reducing the severit t om associ at ed with a

cab di GvadTRaissuel sedsetenbar %%@QoﬁhﬁoéHnﬁﬁé(gH “{hee GibeitorodRysyR Sedl. )
2dm NsLer)g, SRR A 0ugl o PrRSAC b aghy k) DSTARSHLERl St oot i ve

anount” ©f "a conpoun arge t'o an =R (o ovascul ar

di sea$1ﬁ5rnaﬁ@1a¢M@pacettﬁhlwadzd@wlrsummr PuBlighby 8h Crkerér®, 0088). Any synpt om known
to one of skill I1nthe art to be associated with a cardi ovascul ar di sease
can be preVEfbederatsaslated, o dvriiopuglensidss cot He e fandwypybitsbed hisragwe forth

above e@ f&@ﬁ?ﬁ!}é‘@ﬂ%h@? ErERSH @G, 199 8‘3?%?@'4?5691{9&951 1S TelrBfedfYPL OM

may b |mted to, angi na est pain, shortness o reath,
pad pi 11898 drzrss6@Vemeroes\sahla§tezizems§romamgeacaasﬁeau A., zmmyéaiassams

20br a cardl i atri al bi a'on .swellin

extre utn?"‘é§ a 3/2 y]glglﬁ”@%’ f13 té ﬁé %%ﬁ&%gﬁe } ﬂérga n ess of
the | '6@’1315003@11@@?)’9 CS%NaQQveP&tcﬁr 210 N, S'EBUSQJ)@ﬁ 12@(*2@}3836398337‘(9 Eﬁ?adﬁ@@'gﬁen or
fever. I'n certaln enbodi ments, the synmptomis angina. In certain

enbodﬁuynl@mlph@\@ylnﬂrm 2Q01c Re&is- @@l mradsph efarlt &immefivdd2onts1-7t rel synpt om

Dol pi D REREL e @R B B by SR AR RoS X! § a2 s ok o

enbodiclrois | ; 6, he0, 348116 BN 499 dozznmmsﬂzmwspams e g R B7, 6001848y npt om
is nausea. | n certal n er‘r{)odl rrents the S tom | S sweatl ng. I n certal n

enboditheifatent HQIW%MS§O@%@W8dU§25q9n0Q‘,1@ﬁ§ ki W SeResenfi Seeiak Nos.t he
Sy”pt 80§ shYh ANYER @5%1/026 6% t()a}{d!%es%ﬁog /@@%ﬂ 6%?2)%7%%’7%&'@1{699%44““ hm a.

In certfain enbodi ments om’lsarlal Ibril1ation n-certain
30enbedbiieted PCTtﬂﬁfbrﬁaﬁaSﬁalmﬁSphSatﬁM@W(D ng94/014m m/eoozaxcomm Wigs. In certal n
enbodi nent s anosi s. tai n enbodi

is fa@P%ﬂ@ZWH Wé? ¥§$)7r41%'nli§éd %9%8/1%%9 sWFPp%Q%(]i%“%.aﬁfi.‘MB 2099/0%4{86“ n
d
5005/ TAasee T S Da e B REEm B rbfied R ok GRS rBEheliCal e
| i mbs sugan coxﬁﬁgumtmnemhﬂmﬂmgfdmxamhle os&nﬂioﬁnamcseahdiﬁdbmmbﬁmmose (see &G ng of
I b
i I B G TR D R

embodi ment $, c4rfign BRbGRRAEAS, Iﬂb?&ﬁ:@ﬁ%a’% h&i6fidtdst. BN thu Sl Ssitind 1148, bECark Bot
Shyper gl ycem a, predi abet es, di abe (type | and type 11), obesity,

i nsul limited 4o, S:Dm@endsri'@t/allgcalt ﬂaastscyndmdge b@lm:em ﬂmtﬂétamctthdﬁs pomldeaf the I n

nad. d.h
o aPuSEROE kR RARIHIEE b BRIES i Bat Rty baBBr B i Mo
certanlﬂk@?@b dpma&lﬁnda{nwsge@h@qlfmh [Wl{b@(bi)]nﬂf cgzamt@pl 1(§(jo:$@rd§&ooﬁay be
a

quant|f| For exanple, glucose levels 10or insulin resistance can be
nmeasured Nk du@™H f@edsﬂ@a)gt andard %nésNéRaRnovm in the art. For such
wherein:

x1is 0, 1, or 2;
30 nis 1, 2, 3, or 4;
each R, and Ry, is, independently, H, a protecting group, hydroxyl, C;-C;, alkyl,
substituted C;-C;; alkyl, C,-C;; alkenyl, substituted C,-C;; alkenyl, C,-Ci, alkynyl, substituted
45



mar kers, in certain enbodi nents, the marker nmay be decreased by about 5,
10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95 or
99% or awoanpea4eefi ned by any two of these val ues. |n &ootuses12e3wmopl e,
insulin sensitivity or HDL | evel s can be neasured and quantified by
standard tests known in the art. For such markers, in certain enbodinents,
the marker nmay be 15i ncrease by about 5, 10, 15, 20, 25, 30, 35, 40, 45,
50 59,-8§0 alk§§yl EQC, Ry, §L90st1§§ed Q¢ ParyP het%%@cl@ Fadica, %ﬂgﬁltﬁlt%a 'h@t%ﬁ)cpé’leany

wo of "these”val ues. Al so, prOV|ded herei n are met hods
pr evemdlmi} hetareayl, mghsotutethiedtéroaat, i(heC-aalwydpt micals soiiattetdCwlCt hilcawhet abolic

et hotr b TRt G e St SvoF OF ey W GOk b0 gtT af S Wi & ©

netab@$@4»2%9(Q@ggbgﬁq5${3‘gp@h@|n enbodi ments, provided is a nethod for
reduci ng the severity o t om associ at ed mnth a netabolic disorder. In

suzh embodiettink gnd {:Ha lh@pﬁ@dmlﬂ&oﬁpﬁl S Akivh Wbﬁtlteltqdrfél -€o allgyLi GedC wiathgabl, i n
d h t fect d dt
1o IR IR oL SR ] RIS AR

phyS| @@102§}deta@ms(c(ﬁoyfsymbtmmeaakﬁometkﬂ)csme rz‘;tflceﬁka duIbsﬂltUteHhﬁtea(decleO be
aSSOC|ated with a nmetabolic disorder can be revented treated, aneliorated
or ot &G Le-Godiningadly! sibstipted (rirbn2 apvreal linh Of AETHRAINE&EOUPescr i bed above.

|0 certal niephod WERSGmehe SYIBLOGE IRY O A0 Alie ARG od Lo,

excessive urine production Ive t reased fluid
i ho ake[(((ﬁg))l(&lg]np@ a(\;(RaRLW(IE)dOvbISJ}(C(lRaRQF@MIRaJ rieatemmh@htboﬂmtama Hreighasr gy.

compr sk Ha 2adria & g o Rt deutr 2l Ty artsas (b AabORR Reng s b o e

phar Imgﬁytb -SalyhERIPORH R i9NEdRndGRG! Hbggrd%é‘d’n‘ﬁ? Brodpbra§Ld glarky%bodl ment s,

t he i vidual has a cardiovascul ar di sease. Tn certain '

2012/ 149495 BCWa82ons idsE9bieyrhio dptentides aael frirthies tefated by isfmaic

t her ape y effective anpunt, of an .anti sense c oun r ete to an
apoCr Pt 195 S BB CamBYs AR G Ry BOTe AR criRe e g

mgs Kektge R afigiralas stindhe Bﬂliﬁ&ﬁﬁ' urdliofb F&FoRly, BIINATet il ERBSE(PICHLOS’ )
associated with the expression of ApoClIl, to det er mi ne an i ndi vi dual

r espomeA's Bavecheen inporRaraten nse antiensernlicoavaeotidentholiFhowedanasanse sateitxl
respo ti,S ound is used by a phy5|cian
to de é?ﬁ%ﬁg %ﬂg@%%%%%%b@ﬂ%qura?g%ﬂZéféﬂﬁerap utic intervention. I n

certain enbocriamntmboditihti] Bitydicirooleoidesninalnte, sbaﬂsle m;sormﬁacmcb (ay gdat-ed to an
ApoCl Il nucleic acid results in reduction of ApoC expreSS|on by at |east

about Meghylengoxp &t -Ge-035) B . U, B-Bomethglenegyy (éscH’th ZpPNgo,(C85, " 90, 95 or

ot e AR LRSS MBI (b ooy C8 S HAOHERR L PAA, (B biano _
my/ L, (£-GH,-MgR)-0-2") BN Augnid, (Fymmgl(ngmyleneoﬁyjmh@}ngcﬂg) -@20) BYA, (Gx 130 rrg/ L,

200 gy Tenethio Gy 30 PR kY T Ruon s P ot BYA shveiilse ©

conpo | Al HDL
ovel s oL RO RS R TIAE VLAY @) frob ekt LEB ERe L CRERTIENSL 10
75, 8@d¢epie®dbolow. 95 or 99 % or a range defined by any two of these val ues.
Izscertain enbodi nents, adm nistration of an anti sense conpound targeted to
an” ApoCl Il nucleic acid results in reduction of TG (postprandial or
fasting) levels by at |east about 15% 20% 25% 30% 35% 40% 45% 50%
55% 60% 65% 70% 75% 80% 85% 90% 95% or 99% or a range defined by
any two of these values. In certain enbodi nents, TG 20(post prandi al or
fasting) is reduced to < 100 ng/dL, < 110 ng/dL, < 120 ng/dL, < 130 ny/dL,
< 140 ng/dL, < 150 ng/dL, < 160 ng/dL, < 170 ng/dL, < 180 ng/dL, < 190

ng/ dL, < 200 ng/dL, < 210 ng/dL, < 220 ng/dL, < 230 ng/dL, < 240 ng/dL, <
250 ng/dL, < 260 ng/dL, < 270 ng/dL, < 280 ng/dL, < 290 ng/dL, < 300 ng/dL,
< 350 ng/dL, < 400 ng/dL, < 450 ng/dL, < 500 ng/dL, < 550 ng/dL, < 600

ng/ dL, < 650 ng/dL, < 700 ng/dL, < 750 ng/dL, < 800 ny/dL,
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25 < 850 ng/dL, < 900 ng/dL, < 950 ng/dL, < 1000 ng/dL, < 1100 ng/dL, <
1200 ng/dL, < 1300 ng/dL, < 1400 ng/dL, < 1500 ng/dL, < 1600 ng/dL, < 1700

ng/ dL, < weQoivmgses or < 1900 ng/ dL. I n certain enbedrmsae12/035694
pharmaceutical conpositions conprising an antisense conpound targeted to
ApoCl Il are used for the preparation of a nedicanent for treating a patient

suffering or susceptible to a 30cardi ovascul ar di sease. Adm nistration WO

2012/ 149495PCT/ US2012/ 0 The% onp@un§§ or pharmaceutica
conpositions de_presentd ntion tanybe>»adn ni stered in a nunber of
ways dependi ng_apRn ihet her, al or systﬁyiv treatnment is desired and upon
the area ta b ated. Adnhi/npstration ca e oral or parenteral.

I n certain enbodi nents, the/conpounds andw§'npositions as described herein
are Sadm ni st egggl parenterallgﬂ Par ent er al aﬂ@jnistration i ncl udes
intravenous, intra-arterial, subcutaneous, intraperitoneal or intranuscular

i njection @r infusion. In certain.enbodi nents, parenteral
adm ni strati o infuélo A ion%ca oni ¢ or continuous or
short or int ent. Inc i h enbodi ne i nfused pharmaceuti cal

agents are dgjivered with a \p I n certal nbodi nents, the infusion is
i ntravenous. 1K}Nkcertain RbodPnents, parent@ral admninistration is by
injection. The injRection can be delivered Wrbg a syringe or a punp. In
certain enbodi fBhts, the inje&ion is a bolu§)injection. In certain
enbodi ments, the injection is admnistered directly to a tissue or organ.
In certain enbodi nents, parenteral adm nistration is subcutaneous. In
certain enbodi t formul ati gns for parengerals_adm i ation can include
sterile 15aqu ﬁgﬁu io ?%h can a@ %gnt in g%é, di l uents and
ot her suitabl itives as, but limted enetration
enhancers, caryigr conpo and ot he rmaceuti cal l/y acceptable carriers
or excipients./ rtain enbodiygen é formulations for ora

adm ni stration of the conpo or Cconposi ans of tH®& i nvention can

i ncl ude, but i s(Got Iinitedﬂgo, pharnaceﬁiical carriers, 20excipients,
powders or granules, mcroparticul ates, nanoparticul ates, suspensions or
solutions in water or non-aqueous nedia, capsules, gel capsules, sachets,
tabl etyheRiin Bk 1R Bh&L Boiehhiae REhdepchd @¥QH, NG B@eMSeroth bHENCS,; alkyl,

enul sifiers, dispersing aids or binders Can be desirable. In certain
enmbodi ment $n certaa emhbedimientsi Wowcligmackehsides dre pwihvidsd hepmg dienaisladf t he
invenﬁ}gﬁ)are adm nistered in conjunction with one or nore penetration
enhancér s, fagtants and chel ators. 25 Dosing In certain

enbodi nmen rmaceuti cal conpositions are adm ni stered according to a

dosing @ e.g., dose, dose frequency, and duration) wherein the
dosi ng regi an be selected to achieve a desired effect. The desired
effect c be, for exanple, reduction of ApoClIl 30or the prevention,
reductio anefioration or slowing the progression of a disease or

condi tion &ssociated with ApoCl11. WD 2012/ 149495PCT/ US2012/ 035694

In certain enbodi nents, the variables of the dosing reginen are adjusted to
result in a desired concentration of pharnmaceutical conposition in a

subj eethereitConcent rati on of pharnaceutical conposition” as used with regard
tci)Odose re@xqgn can r eﬁ el go OtieQe, conpound, oligonucl eotide, or active

i ngr edi ent ~of ﬁg ﬁhg?ﬁﬁcgup}cay’conposition. For exanple, in certain

Sembodi Mentq,-Qaeisanl,0aRe)-CHBYUERLY)-H(F) ;s CeH-0.0(RE)OVOUB-N(RL)-65 ue-
concentration or pI asm
N(R.)-O-CHz;
R. is C;-C alkyl or an amino protecting group; and
T, and Ty, are each, independently H, a hydroxyl protecting group, a conjugate group, a
15  reactive phosphorus group, a phosphorus moiety or a covalent attachment to a support medium.

In certain embodiments, bicyclic nucleosides are provided having Formula II:
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concentration of a pharnmaceutical conposition at an amount sufficient to
achi eve a desired effect. Dosing i s dependent on severity and
responsi weoese/ap496he di sease state to be treated, w thPChaSc@ansmof
treatment |asting fromseveral days to several nonths, or until a cure is
effected or a dimnution of the disease state is achieved. Dosing is also
dependent on drug potency and 10netabolism In certain enbodi nents, dosage
is fromO0. Olug o(%OQQQ per kg of body weight, or within a range of 0.001lng
- 1000nmg dosi ng, Y may be given once or nore daily, weekly, nonthly or
yearly, or even ¢ every 2 to 20 years. Follow ng successful treatnent,

it may be dezjra«*eoto have the patient undergo mai ntenance therapy to
prevent the recrence of the disease state, wherein the ol i gonucl eotide is
adm ni stered inThaintghance doses, ranging from 150.01ug to 100nmg per kg of
body wei ght, once or nore daily, to once every 20 years or ranging from
0.001nyg to 1000ng dosing. Certain Conbination Therapies In certain

enbodi .5, a first agent conprising the conpound described hereinis co-
20admini'stered with one or nore secondary agents. In certain enbodi nents,
such secon@xdgenterayeidest gigdyt o treat the sane di sease, disorder, or

condition as the first agent described herein. In certain enbodi nents, such
setond agent &l eaigsashyhEisperslentlefh a YAoKy Lpracting SR A CUUEIIEPUD-Gy

condi L . . ) . . a
st D L e LR E S Rl AR PRI h RS
agent. |In deitGi-Gs elkbbohitenrilenyks €edhdilianshtssbsitged 61-C22Rghisnbgitaed €, ist h
the first agent to treat an undesired effect of.the first .agent. In certain
enbod v Rt Ce i Birital shus] gl Py amiden tifEerbuiite Ge

ef f ecthigf one or nore pharnmaceutical conpositions as described herein. In
certain enbodi nents, second agents are co- admi nistered with the first
agent to ploducembodivani pachicdnld substiteted groups deindgpendendp dhensnerspolsecond
agents .are co-admni.stered wiith the firs t roduc ) istic
ot oo Y L MBI S b e b B e bR R G BN e
seconaJAgesIt NP UK. U NI.C{=00il Jdoslagen ehdtan, Jyaud d. Beindgruilérly, HOC,-
achieve a therapeutic or prophylactic effect if the agents were

adni niCstalybPr sebstitdepenfeatkyt pid X330 orW3e-2012/ 149495PCT/ US2012/ 035694

[ certai neohod| BRAldimeANSielcI TR EIEITRISE bIRARAIESLIMEH.AGRe n and one
or nore other pharnmaceuti cal agents are adnministered a the sane tine. In
certain enbodlarents, one or nore conpositions of the invention and one or
nore ot her pharnmaceutical agents are admnistered at different tinmes. In
certain enbodinents, one or nore conpositions described 5herein and one or
nor e ot her ¥ical agents are prepared together in a single

formul ation. certain enbodi nents, one or nore conpositions described
herein and on nore ot her pharnmaceutical agents are prepared separately.
In certain engodi fflents, second agents include, but are not limted to,
ApoCl | | Iower@ng agéﬂt, chol esterol |owering agent, non-HDL lipid | owering
(é3g., LDL) agént, HDL raising agent, 10fish oil, niacin, fibrate, statin,
DCCR (salt of diazoxide), glucose-lowering agent and/or anti- diabetic
agents. In certain enbodinents, the first agent is admnistered in

conbi mdetedn Wi th the maximally tol erated dose of the second agent. In

certain enggq nts, the first agent is admnistered to a subject that
fails to reXgda e@H“ﬁcmﬁyFﬁﬁFP?Ytolerated dose of the second agent.
Exampl es off, AROE, bhe hONHdPERATPEE oG HTFpBRARPLD, @éUdj@%fbs%Bup, a
ol i gonucl eotide 15different fromthe first ‘agent, hiacin or an oB
alfi sesrstvophaypherod gmupdephosphorus Bostpbes cofalayt atarbmehoiner supgoranediom;

anti-di abeti ¢ agents jncl ud b i ot limt , her apeut i

M estyl e Chirgace BRRREEgo st Ersioaliiwhylbn et Bl oSt cac: o
GLP- 1 apRay108hbsiithedd ¢ RACOAlk Py ion Sktstifiit@NalyPa (=@0)-)l nsul i n secr et agogue, a
SG.T2 inhibitor, a human anylin anal og, a bi guani de, an al pha-gl ucosi dase

i nhi bi t or, lnreqrtest einbodimgnisobigydicawclepgdesqire pewirted hamag|Formpladd

20t hi azol i di nedi one, al pha-gl ucosidase inhibitor and the like. The

sul fonyl urea can be acet ohexam de, chl orpropam de, tol butam de, tolazam de,
glinepiride, a glipizide, a glyburidengor




a gliclazide. The meglitinide can be nateglinide or repaglinide. The

t hi azol i di nedi one can be pioglitazone or rosiglitazone. The

al pha- gl wwozntbaet9san be acarbose or miglitol. The chol esrarsed120856b4 pi d

| owering therapy can include, but is not limted to, a therapeutic 25

i festyl e change, statins, bile acids sequestrants, nicotinic acid and
fibrates. The statins can be atorvastatin, fluvastatin, |ovastatin,
pravastati n, rosuvaq;ath and sinmvastatin and the like. The bile acid
sequestrants can be, el am chol estyrami ne, col estipol and the Iike.
The fibrates can®he gewfi fenofi brate, clofibrate and the I|ike.

HDL i ncreasi ng agents cholesteryl ester transfer protein (CETP)

i nhi biting drugs 30¢ Torcetrapib) per oxi some proliferation
activated receptor ag ég Pioglitazone and the like. WD

2012/ 149495PCT/ US2012/ 035 Ytain Treat ment Popul ati ons Certain
subjects with high TG Il ev F§ are at a significant risk of cardiovascul ar
and netabolic disease. In nany subjects with high TG (e.qg.
hypertriglyceridem a), current treatnments cannot reduce their TG levels to
safe levels. ApoClIl plays an inportant role in TG netabolism 5and is an

i ndep&dgesit: ri sk factor for cardiovascul ar disease. ApoCl Il inhibition, as
shown her ei eases TG | evel s which can aneliorate

car di ovascu é§§g§@hk@8@9@k¥ngﬁagase or the risk thereof Borderline high TG
| evel s (15Q 2RO Toaredtagh, idepemientn Hy athgdivstyl rotdtinggmapad camppategroon aand ar e
a common .conponent of the netabolic syndrone/insulin resistance states. 10
Hi gh maagﬁeaplv@h@%gm&fo az@@sa’@qram%e%%%ﬁ%}?n& pitaehpignt tora5upPers 81eiuat ed

with an in e Qya @i 1
oo S0 RUEEEE, B s AL LAY S ARARE RS PCRC Aopyml
326: 35&4ﬁyhnwmbgnMB@EZI@aﬂ@mg]s (>500 and <2000 ng/dL) are nobst often

T otol ng ML frof: SELAS AAROPRPTT 14 Toesen. Cete AU BNDUA LA L AL

COIPONIS, allCAYP st ABS C ehNods (diafGhPsgdubeni@id 1, 1Q-¢tr eat
subjeg?sf“;t 92 TG | eve 9gg€meé% 1%CQa%g b e §%533M§??, 00- 400

/dL, 100- ny :
g/ dL alkogyl sﬂﬁtlwdd@rca@ldaosﬂoaqyg/suhs,tltwe@agg,cﬁmﬁt athino4lhl Gowbstynd, C1300- 1000
ng/ dL, 60051000 ng/dL, 700-1000 ng/dL, 800-1000 ng/dL, 900-1000 ny/dL,
500- 130 WY¥EL, 1000- 1500 mg/dL, 100- 2000 mg/ dL, 150- 2000 g/ dL, 200- 2000
ng/ dL, 300112@&£him416<l>diméﬁ@;b'i icCEbsid &0ard BV ¥ Ghalilite Horm€@07:2000 g/ dL,
700- 2000 ny/dL, 800-2000 nyg/ 900- 2000 ng/dL, 1000- 2000 ngy/dL, 1100-2000
ng/ dL, 1200-2000 ng/dL,, 1300- 2000 ng/ dL, 1400-2000 ng/dL, or 1500-2000
mg/dL. In certain g'nents :éreatnent wi th the conpounds di scl osed
herein is indicate a sij with a TG level of > 100 ng/dL, > 110
ng/ dL, > 120 ngy/dL, , > 140 ng/dL, > 150 ng/dL, > 160 ng/dL, >
170 ng/dL, > 180 ng ng/ dL, > 25 200 ng/dL, > 300 ng/dL, > 400
ng/ dL, > 500 ng/dL, /dL, > 700 ng/dL, > 800 ng/dL, > 900 ny/dL, >
1000 ng/dL, > 1100 tyg/dL,>C0> 1200 ngy/dL, > 1300 ng/dL, > 1400 ny/dL, > 1500
ng/ dL, > 1600 ng/dL, > 1700 néPdL, > 1800 ny/dL, > 1900 ng/dL, > 2000
ng§dL, > 2100 ny/dL, > 2200 ng/dL, > 2300 ng/dL, > 2400 ng/dL or > 2500
ng/ dL. Some types of hypertriglyceridem a can be characterized by
t he Frgdrdickson cl assification 30systemor by the classification system
descri bed Trenblay (Trenblay et al., J din Lipidol, 2011, 5:37-44). In
certain enﬁédﬁﬁ@ﬁ@ngﬂﬁﬁmééﬁﬁWﬂﬁds conposi ti ons and net hods descri bed

T, and Ty, are each, independently H, a hydroxyl protecting group, a conjugate group, a

reactive phosphorus group, a phosphorus moiety or a covalent attachment to a support medium;
20 Ja, Oo. e and gr are each, independently, hydrogen, halogen, C;-Cy; alkyl, substituted C;-
Ciz alkyl, C,-Cy7 alkenyl, substituted C,-Ci, alkenyl, C,-Cy; alkynyl, substituted C,-C; alkynyl,
C1-Cy alkoxy, substituted C;-Ci alkoxy, OJ;, SJ;, SOJ;, SO.J;, NJiJi, N3, CN, C(=0)0J;,
C(=0)NJiJi, C(=0)J;, O-C(=0)NJ;Ji, N(H)C(=NH)NJ;Ji, N(H)C(=O)NJ;Jx or N(H)C(=S)NJJi;
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WO 2012/ 149495PCT/ US2012/ 035694 herein are useful in treating subjects
with, or at risk for, Fredrickson Type Il, IV or V hypertriglyceridem a.
Fredri ckswo 20120@9495b (al so known as fam lial conbi ned hyperise@epsisvei nem a)
is a mxed hyperlipidema (high cholesterol and TG | evel s), caused by

el evations in LDL-C and in VLDL. 5The high VLDL |evels are due to

over production of substrates, including TG acetyl CoA, and an increase in
B- 100 synthﬁlﬁm(;Q%%ﬂgpgmﬁl pg caused by the decreased cl earance of LDL.
Preval ence in the population is %out 10% Fredrickson Type 1V (al so known
as fainitiayahd @ araeadhr ingepandenttie i, aplogen, dh -GuabyboasubdanteddhtCoakhdi.t i on

210" 1 esul 16F BROEE e i St e PR Er VA BrOTel B B Bee TPy

def i cia@&ifie, cwblnar@aaﬂnminea{ym@?m ﬂn@%yﬁlh@rana%@&ﬂrr%ﬂgwnﬁeméifn chol est er ol
levels are usually within normal linmits. The disorder is heterogeneous and

t he plbgeongrationrandgugleicrcidieaesnititnyprepeiticohareriean desgubedt dosphinter aly ar | y
carbo t n

podbeR 1o DERE S PR e Bl e ERE EE b ed WY et ng
subje@BS9&625h&NﬂID%@WEMS> 200 15 ng/dL and heterozygous LPL deficiency or
VLDL overproduction. In certain enbodi nents, the conpounds, conpositions

and met hods Ada9ss Phatheleneeyy @r-€His@r20) BNA %nrde?atﬂilﬁ Abjhere dsqbesi a TG

| evel d r I Gy r tion.
FredrP ggﬁ ggggkﬁqﬂa§mﬁhgﬁgé¥%ﬁ nggéhg ogr’n%cronszjgzr2 ¥%§kgﬁé§3§?§$#ged by
cadri endeadidd ambgsiemprising ohgddebx germmuvlaotidenduplass excsubbeatesdor hutlPlc aach | vi ty
of at |east 20% (

t d f bj ect [ t
o th PSRN beiesh Sris Dt OV EGR) Get VBl LR R e s TS o
chyl oni. &rﬁf?ﬁ%ﬁﬂda }{5@’}co%@rhﬁﬁ@ﬁaﬁly%ﬁnbt@&%fghaaﬁ‘hﬁltﬁ6 %@Ele%ﬂ@é’arﬂa%a@%’e&l— and

total cholesterol levels are always el evated | evel 1s usually
| ow. Mescribedirstbe ag4bmghred. v Ong.iGTereades, 63, 5190153&0993(91)“1@ agdition e ainings,,

it  Abet ¢S SRTREF RS Ttk b R DR EOTL e HGRESRs i

| $5 NUeBmPRARNAPy RONTEBMY DRANstRAIPEKARYS pRFvidcueRRepskdnet er ozygous LPL
deficient subjects. In certain enbodi nents, the conpounds, conpositions and

met hods dedeesrietiembodimentsr kicydisfurlepsidesasa prayided ey setformplaVls 1000 ng/ dL
TG In certain enmbodigents, the conpounds, conpositions and nethods
descri bed hdrePrnare usefBxin treating subjects with, or at risk for,
pancreatitis assoc/ ith high TGlevels in a subject.ln certain
enbodi ments, the , conpositions and 30met hods descri bed herein are
useful in treat|' g,mﬁth, or at risk for, cardiovascul ar or

d with high TG level s in a subject. In certain
enbodi nents, the carleMascuIar di sease i s aneurysm angina, arrhythm a,
atheroscl erosis, cereBfovascul ar disease, WD 2012/ 149495PCT/ US2012/ 035694
coronary heart dlsease hypertensi on, dyslipidem a, hyperlipidem a,
hypertri gl yceri dem a, hyperchol esterolem a, stroke and the like. In certain
enbodbﬂenmm the dyslipidema is chylomcronema. In certain enbodi nents,

netabok%c di seases.or disorders include, but are not limted to,

h% erglyce Xds 2 BPEERCy Pl fase mpetKet es (type | and type I1), obesity, insulin
Sresi stancq, iRTaRR!daoh, SYRIEQTR 1R o 'yéil?)%rldﬁroﬂz)éﬁﬁg Iodg M Gbnjugate grohf) LCe€rtain
enbodi ments, treatnent wth the conpounds di sclosed herein I's indicated for
a hunegactivé pdmsmwmhg@ugemplmsc;hcdm wtety hiaa cévatene aisabmapolal Juppev gledivand/ or

t | de .l | | t def ect i

161 vaFTeif: S8 Shir BTN, 1t Fapess S G JRrT rgwBReCE-iv af

clz gr t alota cngnz@i?rns@wnu{éaeczp@mmhﬂh C%lgalﬁy@l(@bstﬂe&ut@mu &ynyoCAC, £ (at
osition -

to A, G(at position - a& gﬂé position -625) to
déb et ﬂlkﬁxylcsqbétlmws%fl@ralkowg 2)1 .t5dj, POJTSPO %&1 i, (X%@OJJOC@O)@U(J&
t 3206) to G
EP?LtI os flon gg%&ktolgﬁxgﬁ§b$%§ppﬁézﬁifﬁﬁl {§¥%ﬁ%:%§§¥%én S, thé °

genetic defyeaid ; or @ ahelgetopzihgous =Rk, )RS, mtiemNcy, arddy,aes éazhningefeadenBnt s,
treatnent with the conpounds disclosed herein is indicated for a 15hunan

anlnaﬁl@P@Hﬂbﬂéd%@é@yhﬁb%WNﬁuﬁéﬁéﬂguamﬂ .certai n enmbodi nents, the el evated
ApoCl Il level is > 50 ng/L, > 60 ng/L > 70 ng/L, >80 ng/L, > 90 ny/L, >
100 ng/L, > 110 ng/L, > 120 my/L, > 130 ng/L, > 140 ny/L, > 150 mgy/L, > 160
ng/L, > 170 ng/L, > 180 ng/L, > 190 ng/ L, > 200 ng/L, > 300 ng/L, > 400
nmg/ L or > 500 ny/L.




20 EXAMPLES Non-limting disclosure and incorporation by reference

Wi | e certai n conpounds, conpositions and net hods descri bed herein have
been descwOhett/mp49R specificity in accordance with cert acm/tSatedsisent s, t he
foll ow ng exanples serve only to illustrate the conpounds described herein
and are not intended to limt the sane. Each of 25the references recited in
the present application is incorporated herein by reference in its

entirety. %Ellb%c%chc@ié}%% nQElebsidehN BN L (BENF L 'bﬂﬁgé)éu{d tR8 afktenylf”llé%l@%\po arnl

ApoCl 1l in hu transgenic mce Transgenic mce Wt human
t r ansadge ﬂt@HF@HeCHnZ'thwe beeddesoeead tmel‘m apr Budery A@fdsmﬂ?ﬁm@t 1199%r ansgeni ¢

(pr ov P0Gy AP e S G e Pt RS 7 5B, 555) i (W3 arfe S B4 7808 on

SEQ | éﬁ@atlaan()mhé\ﬁﬁz 8isd RUt1dNRideNMoRO QhQhdi) oRematizatia hndShibehedfica?139
on SEQ I'D NO 70 WD 2012/ 149495PCT/ US2012/ 035694 ( GENBANK Accessi on NT

033899tudies hamdﬁ@ﬂeeﬂlrd@mrrh@é ((Svdsties e0@2 634w Chem 2826 @903) 290 & H8X0Re
sequelgg%S - AGCTTCTTGTCCACGCTTTAT-3'" (SEQ ID NO 3) and a 5-10-5 MOE gaprmer
rmtl f s) utilized in this assay. Another ISIS antisense oligonucl eoti de,

' Conpound Xs,usid hé’iel& 54”10 -bhcyMIEnge pside” pt # T to X diggelic ngelenidehesfersegiaon of
SEQ ID NO. 1 or SEQ IDNO 2, was 5also included in this assay. Another
1SI'S arﬂypls%wyée%ﬁe@@ﬁm@ﬁl@stalﬁa@nose@mwrmlsmg a biidgs conaectipg twaeed @%ﬁWB}S

not i f r od HApe %M AcSaR

023112.%;@%%8)#% I%C%.ro 5§&%\/55 al%ljgb{l%cﬁy ed int F@pgtgsaflﬁ érbl%qt rre%t 10Human
ApoCl I | tr ansgehhaeim Ceonwybc madladsidase cefarnoaudBedidesrcolipghingdasdified/algar and
fed ad Libitum Tekl d | ab chow. . Aninmals were acclimted for at |east 7 days

in t hdyigties that Arerngt fCIY‘EBI/C BerbMQISHAS + Inertah cgroodRents, bl SUgahnOLeRh OF SURE

ol i gomeﬁé&%algg& ()fg‘aSQ@lecYWeemg @epﬁﬁﬁgﬁlieﬂ%r ERtiand stay pbiigsd by filtering
through a” 0.2 mcron | ter |gonuc eoti des were dissolved in 0.9% PBS

for inj ect iAssed Bdveine 2 rrdodifiad bugani wmeanser faranosy yoghr seqrhfied a;ltlye 2 Thvsitival e

m ce re divi into three.treatnen r consi st i ce each.
Two: sUCFertbBES R v et ERbD e RS Bt PenSa 86% or Conpound
X114t ﬁldliitﬁﬁgb ®fit Soft-1fnifed/tk Quibsttiied AndaRkbstdited aWBRK Subsi@ed hRHihsQbstiTiitee

recei ved subcutaneous injections of PBS twice a week for 2 weeks. The

f emal éhipalkd, M@tuéﬁdxﬁndémsuhﬁtlﬁlwdo@ﬁmﬁ ebal. rebititged apdursohsfitated alkybf 4-5 ni ce

coch TSR RARGSE B50 .80, ISH SRERHRLLLSH LN S © 2070

gr oup efibodine@ts; etabiEdatsalGiud Gieeadstrdrm jsetestitens i0¢ludBS, Bum@&hmn&@ak f or 2
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mal es and fermal es are presented in Tables 1°and 2, and are expressed in
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359 ni %Lgr?n%%g%net?cvﬁgsgmgsp PELF group fo or }rrglpargviing tﬁehﬁla?rgggoﬁynarlglc (E)pse'rtigslof an
antisense compound, and other substituents having similar properties. In certain embodiments,
modifed nucleosides comprise a 2°-MOE side chain (Baker et al., J. Biol. Chem., 1997, 272,
11944-12000). Such 2'-MOE substitution have been described as having improved binding
affinity compared to unmodified nucleosides and to other modified nucleosides, such as 2’- O-

30  methyl, O-propyl, and O-aminopropyl. Oligonucleotides having the 2'-MOE substituent also

have been shown to be antisense inhibitors of gene expression with promising features for in vivo

use (Martin, Helv. Chim. Acta, 1995, 78, 486-504; Altmann ef al., Chimia, 1996, 50, 168-176;
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dyslipidem c di'seases. Table 1 Effect of antisense oli gonucl eoti de

t r eat Menteotdest 199, yetlild6).evel s (ng/ dL) in female transgenic mice Wek 0
\{\giz _2 3;/0 f%ag‘%%ggglfzégéﬁg‘g &g tet%yg%p ran nucleos1c‘1?’ 8 6Zn7od1f7 e% mgclieomde”zw’z
means a nucleoside having a six-membered tetrahydropyran “sugar” substituted in for the
5  pentofuranosyl residue in normal nucleosides (a sugar surrogate). Modified THP nucleosides
include, but are not limited to, what is referred to in the art as hexitol nucleic acid (HNA), anitol
nucleic acid (ANA), manitol nucleic acid (MNA) (see Leumann, Bioorg. Med. Chem., 2002, 10,
841-854), fluoro HNA (F-HNA) or those compounds having Formula VII:

q a
T,—O o. /B
q7 d4
Je Bx
Tb/O R) R, T5

VII

wherein independently for each of said at least one tetrahydropyran nucleoside analog of Formula
VII:
Bx is a heterocyclic base moiety;

10 T, and Ty are each, independently, an internucleoside linking group linking the
tetrahydropyran nucleoside analog to the antisense compound or one of T, and Ty, is an
internucleoside linking group linking the tetrahydropyran nucleoside analog to the antisense
compound and the other of T, and Ty, is H, a hydroxyl protecting group, a linked conjugate group
or a 5' or 3'-terminal group;

15 q1, 92, 93, 94, gs, s and q7 are each independently, H, C;-Cs alkyl, substituted C;-Cs alkyl,
C,-C¢ alkenyl, substituted C,-C¢ alkenyl, C,-Cs alkynyl or substituted C,-C¢ alkynyl; and each of
R; and R; is selected from hydrogen, hydroxyl, halogen, subsitituted or unsubstituted alkoxy,
NJ1Ja, ST, N3, OC(=X)J;, OC(=X)NJ1J,, NJ3C(=X)NJ1J; and CN, wherein X is O, S or NJ; and
each J;, J, and J5 is, independently, H or C;-Cs alkyl.

20 In certain embodiments, the modified THP nucleosides of Formula VII are provided
wherein q1, q2, 43, 44, qs, s and q7 are each H. In certain embodiments, at least one of qi, qz, q3,
J4, Qs, qe and q7is other than H. In certain embodiments, at least one of qi1, qz, 3, 4, qs, gs and ¢

is methyl. In certain embodiments, THP nucleosides of Formula VII are provided wherein one of
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| evels (nmg/dL) in male transgenic mce Wek 0 Wek 2 % Change PBS 6191
7073 +14 weI2812304881 6588 780 -88 Conpound X 5464 861 - 8C¢T/UB2Malbs98 Ef f ect
of antisense oligonucleotide treatnment on plasma chol esterol fractions (%
total cholesterol) in female transgenic mce VLDL (% LDL (%

R; and Ry is fluoro. In certain embodiments, R; is fluoro and Ry is H; R; is methoxy and R, is H,

and R; is methoxyethoxy and R; is H.

As used herein, “2’-modified” or “2’-substituted” refers to a nucleoside comprising a
sugar comprising a substituent at the 2’ position other than H or OH. 2’-modified nucleosides,

5 include, but are not limited to, bicyclic nucleosides wherein the bridge connecting two carbon
atoms of the sugar ring connects the 2’ carbon and another carbon of the sugar ring; and
nucleosides with non-bridging 2’substituents, such as allyl, amino, azido, thio, O-allyl, O-C;-Cyg
alkyl, -OCF3, O-(CHz),-O-CHs, 2'-O(CH:),SCHj3, O-(CHz)2-O-N(R)(Ry), or O-CH,-C(=0)-
N(Rm)(Ry), where each Ry, and R, 1s, independently, H or substituted or unsubstituted C;-Cio

10 alkyl. 2’-modifed nucleosides may further comprise other modifications, for example at other
positions of the sugar and/or at the nucleobase.

As used herein, “2’-F” refers to a nucleoside comprising a sugar comprising a fluoro
group at the 2’ position.

As used herein, “2’-OMe” or “2’-OCH3” or “2’-O-methyl” each refers to a nucleoside

15  comprising a sugar comprising an -OCHj3 group at the 2° position of the sugar ring.

As used herein, “MOE” or “2’-MOE” or “2’-OCH,CH,OCH3;” or “2’-O-methoxyethyl”
each refers to a nucleoside comprising a sugar comprising a -OCH,CH,OCHj; group at the 2°
position of the sugar ring.

As used herein, "oligonucleotide" refers to a compound comprising a plurality of linked

20  nucleosides. In certain embodiments, one or more of the plurality of nucleosides is modified. In
certain embodiments, an oligonucleotide comprises one or more ribonucleosides (RNA) and/or
deoxyribonucleosides (DNA).

Many other bicyclo and tricyclo sugar surrogate ring systems are also known in the art
that can be used to modify nucleosides for incorporation into antisense compounds (see for

25  example review article: Leumann, Bioorg. Med. Chem., 2002, 10, 841-854).
Such ring systems can undergo various additional substitutions to enhance activity.
Methods for the preparations of modified sugars are well known to those skilled in the
art.
In nucleotides having modified sugar moieties, the nucleobase moieties (natural,
30  modified or a combination thereof) are maintained for hybridization with an appropriate nucleic

acid target.
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nucleobases such as, for example, 5- methylcytosine (5- ~me- cf’ Certain nucleobase substitutions,
including 5-methylcytosine substitutions, are particularly useful for increasing the binding
affinity of an antisense compound for a target nucleic acid. For example, 5-methylcytosine
substitutions have been shown to increase nucleic acid duplex stability by 0.6-1.2°C (Sanghvi,

20 Y.S,, Crooke, S.T. and Lebleu, B., eds., Antisense Research and Applications, CRC Press, Boca
Raton, 1993, pp. 276-278).

Additional modified nucleobases include 5-hydroxymethyl cytosine, xanthine,
hypoxanthine, 2-aminoadenine, 6-methyl and other alkyl derivatives of adenine and guanine, 2-
propyl and other alkyl derivatives of adenine and guanine, 2-thiouracil, 2-thiothymine and 2-

25  thiocytosine, 5-halouracil and cytosine, 5-propynyl (-C=C-CHs) uracil and cytosine and other
alkynyl derivatives of pyrimidine bases, 6-azo uracil, cytosine and thymine, 5-uracil
(pseudouracil), 4-thiouracil, 8-halo, 8-amino, 8-thiol, 8-thioalkyl, 8-hydroxyl and other 8-
substituted adenines and guanines, 5-halo particularly 5-bromo, S-trifluoromethyl and other 5-
substituted uracils and cytosines, 7-methylguanine and 7-methyladenine, 2-F-adenine, 2-amino-

30  adenine, 8-azaguanine and 8-azaadenine, 7-deazaguanine and 7-deazaadenine and 3-

deazaguanine and 3-deazaadenine.
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WO 2012/ 149495PCT/ US2012/ 035694 Table 4 Effect of antisense oligonucl eotide
treatnent on cholesterol and triglyceride levels (ng/dL) in transgenic mce
Dose (ng/wo/2e4ey149496al Chol esterol Triglycerides PBS - 1PATAB2NM2/086%5¢ 304801
50.0 105 417 15.0 116 593 5.0 101 871

10

15

20

25

30

Heterocyclic base moieties may include those in which the purine or pyrimidine base is
replaced with other heterocycles, for example 7-deaza-adenine, 7-deazaguanosine, 2-
aminopyridine and 2-pyridone. Nucleobases that are particularly useful for increasing the binding
affinity of antisense compounds include 5-substituted pyrimidines, 6-azapyrimidines and N-2, N-
6 and O-6 substituted purines, including 2 aminopropyladenine, S-propynyluracil and 5-
propynylcytosine.

In certain embodiments, antisense compounds targeted to an ApoCIII nucleic acid
comprise one or more modified nucleobases. In certain embodiments, gap-widened antisense
oligonucleotides targeted to an ApoCIII nucleic acid comprise one or more modified nucleobases.
In certain embodiments, the modified nucleobase is S-methylcytosine. In certain embodiments,

each cytosine is a 5-methylcytosine.

Compositions and Methods for Formulating Pharmaceutical Compositions

Antisense oligonucleotides may be admixed with pharmaceutically acceptable active or
inert substance for the preparation of pharmaceutical compositions or formulations.
Compositions and methods for the formulation of pharmaceutical compositions are dependent
upon a number of criteria, including, but not limited to, route of administration, extent of disease,
or dose to be administered.

Antisense compound targeted to an ApoCIII nucleic acid can be utilized in
pharmaceutical compositions by combining the antisense compound with a suitable
pharmaceutically acceptable diluent or carrier.

In certain embodiments, the “pharmaceutical carrier” or “excipient” is a
pharmaceutically acceptable solvent, suspending agent or any other pharmacologically inert
vehicle for delivering one or more nucleic acids to an animal. The excipient can be liquid or solid
and can be selected, with the planned manner of administration in mind, so as to provide for the
desired bulk, consistency, etc., when combined with a nucleic acid and the other components of a
given pharmaceutical composition. Typical pharmaceutical carriers include, but are not limited
to, binding agents (e.g., pregelatinized maize starch, polyvinylpyrrolidone or hydroxypropyl
methylcellulose, etc.); fillers (e.g., lactose and other sugars, microcrystalline cellulose, pectin,
gelatin, calcium sulfate, ethyl cellulose, polyacrylates or calcium hydrogen phosphate, etc.);
lubricants (e.g., magnesium stearate, talc, silica, colloidal silicon dioxide, stearic acid, metallic

stearates, hydrogenated vegetable oils, corn starch, polyethylene glycols, sodium benzoate,
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sodium acetate, etc.); disintegrants (e.g., starch, sodium starch glycolate, etc.); and wetting agents
(e.g., sodium lauryl sulphate, etc.).

Pharmaceutically acceptable organic or inorganic excipients, which do not deleteriously

react with nucleic acids, suitable for parenteral or non-parenteral administration can also be used

5  to formulate the compositions of the present invention. Suitable pharmaceutically acceptable
carriers include, but are not limited to, water, salt solutions, alcohols, polyethylene glycols,
gelatin, lactose, amylose, magnesium stearate, talc, silicic acid, viscous paraffin,
hydroxymethylcellulose, polyvinylpyrrolidone and the like.

A pharmaceutically acceptable diluent includes phosphate-buffered saline (PBS). PBS is a

10 diluent suitable for use in compositions to be delivered parenterally. Accordingly, in one
embodiment, employed in the methods described herein is a pharmaceutical composition
comprising an antisense compound targeted to an ApoCIII nucleic acid and a pharmaceutically
acceptable diluent. In certain embodiments, the pharmaceutically acceptable diluent is PBS. In
certain embodiments, the antisense compound is an antisense oligonucleotide.

15 Pharmaceutical compositions comprising antisense compounds encompass any
pharmaceutically acceptable salts, esters, or salts of such esters, or an oligonucleotide which,
upon administration to an animal, including a human, is capable of providing (directly or
indirectly) the biologically active metabolite or residue thereof. Accordingly, for example, the
disclosure is also drawn to pharmaceutically acceptable salts of antisense compounds, prodrugs,

20  pharmaceutically acceptable salts of such prodrugs, and other bioequivalents. Suitable
pharmaceutically acceptable salts include, but are not limited to, sodium and potassium salts.

A prodrug can include the incorporation of additional nucleosides at one or both ends of
an antisense compound which are cleaved by endogenous nucleases within the body, to form the
active antisense compound.

25
Conjugated Antisense Compounds

Antisense compounds may be covalently linked to one or more moieties or conjugates
which enhance the activity, cellular distribution or cellular uptake of the resulting antisense
oligonucleotides. Typical conjugate groups include cholesterol moieties and lipid moieties.

30  Additional conjugate groups include carbohydrates, phospholipids, biotin, phenazine, folate,

phenanthridine, anthraquinone, acridine, fluoresceins, rhodamines, coumarins, and dyes.
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Antisense compounds can also be modified to have one or more stabilizing groups that
are generally attached to one or both termini of antisense compounds to enhance properties such
as, for example, nuclease stability. Included in stabilizing groups are cap structures. These
terminal modifications protect the antisense compound from exonuclease degradation, and can

5  help in delivery and/or localization within a cell. The cap can be present at the 5'-terminus (5'-
cap), or at the 3'-terminus (3'-cap), or can be present on both termini. Cap structures are well
known in the art and include, for example, inverted deoxy abasic caps. Further 3' and 5'-
stabilizing groups that can be used to cap one or both ends of an antisense compound to impart
nuclease stability include those disclosed in WO 03/004602 published on January 16, 2003.

10
Cell Culture and Antisense Compounds Treatment

The eftects of antisense compounds on the level, activity or expression of ApoCIII
nucleic acids or proteins can be tested in vitro in a variety of cell types. Cell types used for such
analyses are available from commercial vendors (e.g. American Type Culture Collection,

15  Manassus, VA; Zen-Bio, Inc., Research Triangle Park, NC; Clonetics Corporation, Walkersville,
MD) and cells are cultured according to the vendor’s instructions using commercially available
reagents (e.g. Invitrogen Life Technologies, Carlsbad, CA). lllustrative cell types include, but are
not limited to, HepG2 cells, Hep3B cells, Huh7 (hepatocellular carcinoma) cells, primary
hepatocytes, A549 cells, GM04281 fibroblasts and LLC-MK2 cells.

20
In Vitro Testing of Antisense Oligonucleotides

Described herein are methods for treatment of cells with antisense oligonucleotides,
which can be modified appropriately for treatment with other antisense compounds.

In general, cells are treated with antisense oligonucleotides when the cells reach

25  approximately 60-80% confluence in culture.

One reagent commonly used to introduce antisense oligonucleotides into cultured cells
includes the cationic lipid transfection reagent LIPOFECTIN® (Invitrogen, Carlsbad, CA).
Antisense oligonucleotides are mixed with LIPOFECTIN® in OPTI-MEM® 1 (Invitrogen,
Carlsbad, CA) to achieve the desired final concentration of antisense oligonucleotide and a

30 LIPOFECTIN® concentration that typically ranges 2 to 12 ug/mL per 100 nM antisense

oligonucleotide.
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si gni imigahwitly Oligetcedicgpa Opdi-MdM Yo eeduped seeurs omtdnoh (Igvowgen Aifdecr ease i n
chol esl"tegﬁn%llogles, Carlsbad, CA) to achieve the desired concentration of oligonucleotide with an
15  Oligofectamine™ to oligonucleotide ratio of approximately 0.2 to 0.8 uL per 100 nM.
Another reagent used to introduce antisense oligonucleotides into cultured cells includes
FuGENE 6 (Roche Diagnostics Corp., Indianapolis, IN). Antisense oligomeric compound was
mixed with FUGENE 6 in 1 mL of serum-free RPMI to achieve the desired concentration of
oligonucleotide with a FUuGENE 6 to oligomeric compound ratio of 1 to 4 uL. of FuGENE 6 per
20 100 nM.
Another technique used to introduce antisense oligonucleotides into cultured cells
includes electroporation (Sambrooke and Russell in Molecular Cloning. A Laboratory Manual.
Third Edition. Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York. 2001).
Cells are treated with antisense oligonucleotides by routine methods. Cells are typically
25  harvested 16-24 hours after antisense oligonucleotide treatment, at which time RNA or protein
levels of target nucleic acids are measured by methods known in the art and described herein
(Sambrooke and Russell in Molecular Cloning. A Laboratory Manual. Third Edition. Cold
Spring Harbor Laboratory Press, Cold Spring Harbor, New York. 2001). In general, when
treatments are performed in multiple replicates, the data are presented as the average of the
30  replicate treatments.

The concentration of antisense oligonucleotide used varies from cell line to cell line.

Methods to determine the optimal antisense oligonucleotide concentration for a particular cell
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transgepht WaICEnJEEH (hBat COUMAURIL AdRA&S! thWoRcular Cloning. A Laboratory
Manual. Third Edition. Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York.
2001). Antisense oligonucleotides are typically used at concentrations ranging from 1 nM to 300
nM when transfected with LIPOFECTAMINE2000® (Invitrogen, Carlsbad, CA), Lipofectin®
5 (Invitrogen, Carlsbad, CA) or Cytofectin™ (Genlantis, San Diego, CA). Antisense
oligonucleotides are used at higher concentrations ranging from 625 to 20,000 nM when

transfected using electroporation.

RNA Isolation

10 RNA analysis can be performed on total cellular RNA or poly(A)+ mRNA. Methods of
RNA isolation are well known in the art (Sambrooke and Russell in Molecular Cloning. A
Laboratory Manual. Third Edition. Cold Spring Harbor Laboratory Press, Cold Spring Harbor,
New York. 2001). RNA is prepared using methods well known in the art, for example, using the
TRIZOL® Reagent (Invitrogen, Carlsbad, CA) according to the manufacturer’s recommended

15  protocols.

Analysis of Inhibition of Target Levels or Expression
Inhibition of levels or expression of an ApoCIII nucleic acid can be assayed in a variety
of ways known in the art (Sambrooke and Russell in Molecular Cloning. A Laboratory Manual.
20 Third Edition. Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York. 2001). For
example, target nucleic acid levels can be quantitated by, e.g., Northern blot analysis, competitive
polymerase chain reaction (PCR), or quantitative real-time PCR. RNA analysis can be performed
on total cellular RNA or poly(A)+ mRNA. Methods of RNA isolation are well known in the art.
Northern blot analysis is also routine in the art. Quantitative real-time PCR can be conveniently
25  accomplished using the commercially available ABI PRISM® 7600, 7700, or 7900 Sequence
Detection System, available from PE-Applied Biosystems, Foster City, CA and used according to

manufacturer’s instructions.

Quantitative Real-Time PCR Analysis of Target RNA Levels
30 Quantitation of target RNA levels may be accomplished by quantitative real-time PCR
using the ABI PRISM® 7600, 7700, or 7900 Sequence Detection System (PE-Applied
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Gene (or RNA) target quantities obtained by real time PCR can be normalized using
10 either the expression level of a gene whose expression is constant, such as cyclophilin A, or by
quantifying total RNA using RIBOGREEN® (Invitrogen, Inc. Carlsbad, CA). Cyclophilin A
expression is quantified by real time PCR, by being run simultaneously with the target,
multiplexing, or separately. Total RNA is quantified using RIBOGREEN® RNA quantification
reagent (Invitrogen, Inc. Carlsbad, CA). Methods of RNA quantification by RIBOGREEN® are
15  taught in Jones, L.J., et al, (Analytical Biochemistry, 1998, 265, 368-374). A CYTOFLUOR®
4000 instrument (PE Applied Biosystems, Foster City, CA) is used to measure RIBOGREEN®
fluorescence.
Probes and primers are designed to hybridize to an ApoCIII nucleic acid. Methods for
designing real-time PCR probes and primers are well known in the art, and may include the use
20  of software such as PRIMER EXPRESS® Software (Applied Biosystems, Foster City, CA).
Gene target quantities obtained by RT, real-time PCR can use either the expression level
of GAPDH or Cyclophilin A, genes whose expression are constant, or by quantifying total RNA
using RiboGreenTM (Molecular Probes, Inc. Eugene, OR). GAPDH or Cyclophilin A expression
can be quantified by RT, real-time PCR, by being run simultaneously with the target,
25  multiplexing, or separately. Total RNA was quantified using RiboGreen'™' RNA quantification

reagent (Molecular Probes, Inc. Eugene, OR).

Analysis of Protein Levels
Antisense inhibition of ApoCIII nucleic acids can be assessed by measuring ApoCIII
30  protein levels. Protein levels of ApoCIII can be evaluated or quantitated in a variety of ways well
known in the art, such as immunoprecipitation, Western blot analysis (immunoblotting), enzyme-

linked immunosorbent assay (ELISA), quantitative protein assays, protein activity assays (for
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the art. Antibodies useful for the detection of human and mouse ApoCIII are commercially

available.

10 Invivo testing of antisense compounds
Antisense compounds, for example, antisense oligonucleotides, are tested in animals to

assess their ability to inhibit expression of ApoCIII and produce phenotypic changes. Testing
can be performed in normal animals, or in experimental disease models. For administration to
animals, antisense oligonucleotides are formulated in a pharmaceutically acceptable diluent, such

15  as phosphate-buffered saline. Administration includes parenteral routes of administration.
Calculation of antisense oligonucleotide dosage and dosing frequency depends upon factors such
as route of administration and animal body weight. Following a period of treatment with
antisense oligonucleotides, RNA is isolated from tissue and changes in ApoCIII nucleic acid

expression are measured. Changes in ApoCIII protein levels are also measured.

20
Certain Indications
In certain embodiments, provided herein are methods of treating an individual comprising
administering one or more pharmaceutical compositions as described herein. In certain
embodiments, the individual has a cardiovascular disease or a metabolic disorder.
25 In certain embodiments, the cardiovascular disease is aneurysm, angina, arrhythmia,

atherosclerosis, cerebrovascular disease, coronary heart disease, hypertension, dyslipidemia,
hyperlipidemia, hypertriglyceridemia, hypercholesterolemia, stroke and the like. In certain
embodiments, the dyslipidemia is chylomicronemia.
As shown in the examples below, compounds targeted to ApoCIII as described herein
30  have been shown to modulate physiological markers or phenotypes of a cardiovascular disease.
In certain of the experiments, the compounds increased HDL levels, and decreased LDL and

triglyceride levels compared to untreated animals. In certain embodiments, the increase in HDL
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disease. In certain embodiments, provided is a method for reducing the severity of a symptom
associated with a cardiovascular disease. In such embodiments, the methods comprise
administering to an individual in need thereof a therapeutically effective amount of a compound
targeted to an ApoClIII nucleic acid.

15 Cardiovascular diseases are characterized by numerous physical symptoms. Any
symptom known to one of skill in the art to be associated with a cardiovascular disease can be
prevented, treated, ameliorated or otherwise modulated as set forth above in the methods
described above. In certain embodiments, the symptom may be any of, but not limited to, angina,
chest pain, shortness of breath, palpitations, weakness, dizziness, nausea, sweating, tachycardia,

20  bradycardia, arrhythmia, atrial fibrillation, swelling in the lower extremities, cyanosis, fatigue,
fainting, numbness of the face, numbness of the limbs, claudication or cramping of muscles,
bloating of the abdomen or fever.

In certain embodiments, the symptom is angina. In certain embodiments, the symptom is
chest pain. In certain embodiments, the symptom is shortness of breath. In certain embodiments,

25  the symptom is palpitations. In certain embodiments, the symptom is weakness. In certain
embodiments, the symptom is dizziness. In certain embodiments, the symptom is nausea. In
certain embodiments, the symptom is sweating. In certain embodiments, the symptom is
tachycardia. In certain embodiments, the symptom is bradycardia. In certain embodiments, the
symptom is arrhythmia. In certain embodiments, the symptom is atrial fibrillation. In certain

30  embodiments, the symptom is swelling in the lower extremities. In certain embodiments, the
symptom is cyanosis. In certain embodiments, the symptom is fatigue. In certain embodiments,

the symptom is fainting. In certain embodiments, the symptom is numbness of the face. In certain
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Also, provided herein are methods for preventing, treating or ameliorating a symptom
associated with a metabolic disorder in a subject in need thereof. In certain embodiments,
provided is a method for reducing the rate of onset of a symptom associated with a metabolic
20  disorder. In certain embodiments, provided is a method for reducing the severity of a symptom
associated with a metabolic disorder. In such embodiments, the methods comprise administering
to an individual in need thereof a therapeutically effective amount of a compound targeted to an
ApoClII nucleic acid.
Metabolic disorders are characterized by numerous physical symptoms. Any symptom
25  known to one of skill in the art to be associated with a metabolic disorder can be prevented,
treated, ameliorated or otherwise modulated as set forth above in the methods described above. In
certain embodiments, the symptom may be any of, but not limited to, excessive urine production
(polyuria), excessive thirst and increased fluid intake (polydipsia), blurred vision, unexplained
weight loss and lethargy.
30 In certain embodiments, provided are methods of treating an individual comprising
administering a therapeutically effective amount of one or more pharmaceutical compositions as

described herein. In certain embodiments, the individual has a cardiovascular disease. In certain
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2012/ 149495PCT/ US2012/ 035694 Tabl e 13 Effect of antisense oligonucl eoti de
treatnment on hepatic uptake of radiolabeled CEth in transgenic mce %

I ncrease (dpnig liver

embodiments, administration of a therapeutically effective amount of an antisense compound
targeted to an ApoClIII nucleic acid is accompanied by monitoring of ApoCIIl levels or markers
of cardiovascular disease, diabetes or other disease process associated with the expression of
ApoClIl, to determine an individual’s response to administration of the antisense compound. An
5 individual’s response to administration of the antisense compound is used by a physician to
determine the amount and duration of therapeutic intervention.
In certain embodiments, administration of an antisense compound targeted to an ApoCIII
nucleic acid results in reduction of ApoCIII expression by at least about 15, 20, 25, 30, 35, 40,
45, 50, 55, 60, 65, 70, 75, 80, 85, 90, 95 or 99%, or a range defined by any two of these values. In
10 certain embodiments, ApoCIII expression is reduced to < 50 mg/L, <60 mg/L, <70 mg/L, <80
mg/L, <90 mg/L, <100 mg/L, <110 mg/L, < 120 mg/L, < 130 mg/L, < 140 mg/L, < 150 mg/L,
<160 mg/L, <170 mg/L, < 180 mg/L, < 190 mg/L or <200 mg/L.
In certain embodiments, administration of an antisense compound targeted to an ApoCIII
nucleic acid results in increase in HDL levels by at least about 15, 20, 25, 30, 35, 40, 45, 50, 55,
15 60, 65,70, 75, 80, 85, 90, 95 or 99 %, or a range defined by any two of these values.
In certain embodiments, administration of an antisense compound targeted to an ApoCIII
nucleic acid results in reduction of TG (postprandial or fasting) levels by at least about 15%,,
20%.,, 25%,, 30%., 35%,, 40%., 45%., 50%.. 55%,, 60%., 65%,, 70%.. 75%,, 80%., 85%,, 90%.,
95%, or 99%, or a range defined by any two of these values. In certain embodiments, TG
20  (postprandial or fasting) is reduced to < 100 mg/dL, < 110 mg/dL, < 120 mg/dL, < 130 mg/dL, <
140 mg/dL, < 150 mg/dL, < 160 mg/dL, < 170 mg/dL, < 180 mg/dL, < 190 mg/dL, <200 mg/dL,
<210 mg/dL, <220 mg/dL, <230 mg/dL, < 240 mg/dL, < 250 mg/dL, < 260 mg/dL, <270
mg/dL, <280 mg/dL, <290 mg/dL, <300 mg/dL, <350 mg/dL, <400 mg/dL, <450 mg/dL, <
500 mg/dL, <550 mg/dL, < 600 mg/dL, < 650 mg/dL, <700 mg/dL, <750 mg/dL, < 800 mg/dL,
25 <850 mg/dL, < 900 mg/dL, <950 mg/dL, < 1000 mg/dL, < 1100 mg/dL, < 1200 mg/dL, < 1300
mg/dL, < 1400 mg/dL, < 1500 mg/dL, < 1600 mg/dL, < 1700 mg/dL, < 1800 mg/dL or < 1900
mg/dL.
In certain embodiments, pharmaceutical compositions comprising an antisense compound targeted to
ApoClll are used for the preparation of a medicament for treating a patient suffering or susceptible to a
30  cardiovascular disease.

Administration
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In certain embodiments, formulations for oral administration of the compounds or
compositions of the invention can include, but is not limited to, pharmaceutical carriers,

20  excipients, powders or granules, microparticulates, nanoparticulates, suspensions or solutions in
water or non-aqueous media, capsules, gel capsules, sachets, tablets or minitablets. Thickeners,
flavoring agents, diluents, emulsifiers, dispersing aids or binders can be desirable. In certain
embodiments, oral formulations are those in which compounds of the invention are administered
in conjunction with one or more penetration enhancers, surfactants and chelators.

25
Dosing

In certain embodiments, pharmaceutical compositions are administered according to a
dosing regimen (e.g., dose, dose frequency, and duration) wherein the dosing regimen can be
selected to achieve a desired effect. The desired effect can be, for example, reduction of ApoCIII

30  orthe prevention, reduction, amelioration or slowing the progression of a disease or condition

associated with ApoCIIL
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Dosing is dependent on severity and responsiveness of the disease state to be treated, with

the course of treatment lasting from several days to several months, or until a cure is effected or a
diminution of the disease state is achieved. Dosing is also dependent on drug potency and

10 metabolism. In certain embodiments, dosage is from 0.01pg to 100mg per kg of body weight, or
within a range of 0.001mg — 1000mg dosing, and may be given once or more daily, weekly,
monthly or yearly, or even once every 2 to 20 years. Following successful treatment, it may be
desirable to have the patient undergo maintenance therapy to prevent the recurrence of the
disease state, wherein the oligonucleotide is administered in maintenance doses, ranging from

15  0.0lpgto 100mg per kg of body weight, once or more daily, to once every 20 years or ranging
from 0.001mg to 1000mg dosing.

Certain Combination Therapies
In certain embodiments, a first agent comprising the compound described hereinis co-
20  administered with one or more secondary agents. In certain embodiments, such second agents are
designed to treat the same disease, disorder, or condition as the first agent described herein. In
certain embodiments, such second agents are designed to treat a different disease, disorder, or
condition as the first agent described herein. In certain embodiments, a first agent is designed to
treat an undesired side effect of a second agent. In certain embodiments, second agents are co-
25  administered with the first agent to treat an undesired effect of the first agent. In certain
embodiments, such second agents are designed to treat an undesired side effect of one or more
pharmaceutical compositions as described herein. In certain embodiments, second agents are co-
administered with the first agent to produce a combinational effect. In certain embodiments,
second agents are co-administered with the first agent to produce a synergistic effect. In certain
30  embodiments, the co-administration of the first and second agents permits use of lower dosages
than would be required to achieve a therapeutic or prophylactic effect if the agents were

administered as independent therapy.
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Di agnosti c em cal s d., 25Chariottetown, Canada). The reSults are

pr esendmthistered abh eub:l@t ahrad faa}Séo eespom;@ainamm@y (ckb;leraiﬁdemsmﬁtthe \M:CtOInd @genpound Z
resulted i si i f duction of .total chol este ol est erol
hnd pl aom el ehAPAGTH B0t oagsa it anchR Rl Sl oace | n

t ot al dﬁfh@érﬁ&icﬁ‘rﬁ e, ﬁrgtcugeﬁiDhla@er%ﬁt@ocB adidnstGligeM@disotide. a car di ovascul ar

beneficial effect of antisense inhibition of ApoCl Il and can be benefici al
t o ani nal s Bxpmples of slycoserlowedng e anyirdiebfitic agpe shle, bupg not limited to, a

2012/ ﬁl‘%?éb%ﬁﬁgﬁe?t?@e‘)&%@é Pk J%lis?, alcislpeptidyl peptidase (IV) inhibitor, a GLP-1 analog,
insulin or an insulin analog, an insulin secretagogue, a SGLT2 inhibitor, a human amylin analog,
a biguanide, an alpha-glucosidase inhibitor, metformin, sulfonylurea, rosiglitazone, meglitinide,
20  thiazolidinedione, alpha-glucosidase inhibitor and the like. The sulfonylurea can be
acetohexamide, chlorpropamide, tolbutamide, tolazamide, glimepiride, a glipizide, a glyburide, or
a gliclazide. The meglitinide can be nateglinide or repaglinide. The thiazolidinedione can be
pioglitazone or rosiglitazone. The alpha-glucosidase can be acarbose or miglitol.
The cholesterol or lipid lowering therapy can include, but is not limited to, a therapeutic
25  lifestyle change, statins, bile acids sequestrants, nicotinic acid and fibrates. The statins can be
atorvastatin, fluvastatin, lovastatin, pravastatin, rosuvastatin and simvastatin and the like. The
bile acid sequestrants can be colesevelam, cholestyramine, colestipol and the like. The fibrates
can be gemfibrozil, fenofibrate, clofibrate and the like.
HDL increasing agents include cholesteryl ester transfer protein (CETP) inhibiting drugs
30  (such as Torcetrapib), peroxisome proliferation activated receptor agonists, Apo-Al, Pioglitazone
and the like.
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Pl asma chol esterol and triglyceride levels (ng/dL) in C56BL/6 m ce

Treat nent Dose (ng/kg/wk) Total chol esterol HDL chol esterol LDL chol esterol
VLDL cholweterxi494bsi gl ycerides PBS - 93 70 20 2.9 84 | SPETAA2®283524 5 97 78
19 2.1 82 Conpound Z 12.5

10

15

20

25

30

Certain Treatment Populations

Certain subjects with high TG levels are at a significant risk of cardiovascular and
metabolic disease. In many subjects with high TG (e.g., hypertriglyceridemia), current treatments
cannot reduce their TG levels to safe levels. ApoCIII plays an important role in TG metabolism
and is an independent risk factor for cardiovascular disease. ApoCIII inhibition, as shown herein,
significantly decreases TG levels which can ameliorate cardiovascular or metabolic disease, or
the risk thereof.

Borderline high TG levels (150-199 mg/dL) are commonly found in the general
population and are a common component of the metabolic syndrome/insulin resistance states.
High plasma TG level of > 200 mg/dL is a common clinical trait associated with an increased risk
of cardiovascular disease (Hegele ef al., Hum Mol Genet 2009, 18:4189-4194; Hegele and
Pollex, Mol Cell Biochem, 2009, 326:35-43). Very high TG levels (=500 and <2000 mg/dL)
are most often associated with elevated chylomicron levels as well, and are accompanied by
increasing risk for acute pancreatitis.

In certain embodiments, the compounds, compositions and methods disclosed herein are
used to treat subjects with a TG level between 100-200 mg/dL, 100-300 mg/dL, 100-400 mg/dL,
100-500 mg/dL, 200-500 mg/dL, 300-500 mg/dL, 400-500 mg/dL., 500-1000 mg/dL., 600-1000
mg/dL, 700-1000 mg/dL, 800-1000 mg/dL., 900-1000 mg/dL, 500-1500 mg/dL., 1000-1500
mg/dL, 100-2000 mg/dL, 150-2000 mg/dL, 200-2000 mg/dL, 300-2000 mg/dL., 400-2000 mg/dL,
500-2000 mg/dL, 600-2000 mg/dL., 700-2000 mg/dL., 800-2000 mg/dL, 900-2000 mg/dL., 1000-
2000 mg/dL., 1100-2000 mg/dL., 1200-2000 mg/dL., 1300-2000 mg/dL., 1400-2000 mg/dL, or
1500-2000 mg/dL. In certain embodiments, treatment with the compounds disclosed herein is
indicated for a subject with a TG level of > 100 mg/dL, > 110 mg/dL, > 120 mg/dL, > 130
mg/dL, > 140 mg/dL, > 150 mg/dL, > 160 mg/dL, > 170 mg/dL, > 180 mg/dL, > 190 mg/dL, >
200 mg/dL, > 300 mg/dL, > 400 mg/dL, > 500 mg/dL, > 600 mg/dL, > 700 mg/dL, > 800 mg/dL,
> 900 mg/dL, > 1000 mg/dL, > 1100 mg/dL, > 1200 mg/dL, > 1300 mg/dL, > 1400 mg/dL, >
1500 mg/dL, > 1600 mg/dL, > 1700 mg/dL, > 1800 mg/dL, > 1900 mg/dL, > 2000 mg/dL, >
2100 mg/dL, > 2200 mg/dL, > 2300 mg/dL, > 2400 mg/dL or > 2500 mg/dL.

Some types of hypertriglyceridemia can be characterized by the Fredrickson classification
system or by the classification system described by Tremblay (Tremblay et al., J Clin Lipidol,

2011, 5:37-44). In certain embodiments, the compounds, compositions and methods described
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95 75 17 3.1 70 5 Fat cl earance Pl asma sanpl es were col |l ected at 30
mn, 1 hr, 2 hrs, 3 hrs, and 4 hrs post-injection and plasma total lipid
content wa® 202a96d With an A ynpus clinical anal yzer @EHItuse#2/0869apus
AU400e, Melville, NY). The lipid level in the plasm, as presented in Table
17 was an inverse indicator of |lipid clearance fromthe plasm. The results
I ndicate that treatnment with Conpound Z 10l ead to enhanced rate of fat

cl ear gpes fik ARMNG tRhASERubjects with, GE AHOKS, Frftidal @ypddi pabes that
inhibition of ApoCIII in trlmese transgenic mce I nproves reverse chol esterol
t r ans pppartreghyteridernlad have a beneficial effect on patients with

Creat mont  SFBieaaTa MBI LR HL o FEE TR L PoD TRPrSUBRR) 1 TPsdh, 3
hr 4 h{pdNiidemO@ight e 1Sr N anFPBE BOeISP chifted BY elbdidIQ i®BOBLC and in VLDL.
5  The high VLDL levels are due to overproduction of substrates, including TG, acetyl CoA, and an
increase in B-100 synthesis. They may also be caused by the decreased clearance of LDL.
Prevalence in the population is about 10%.

Fredrickson Type IV (also known as familial hypertriglyceridemia) is an autosomal

dominant condition occurring in approximately 1% of the population. TG levels are elevated as a
10 result of excess hepatic production of VLDL or heterozygous LPL deficiency, but are almost
always less than 1000 mg/dL. Serum cholesterol levels are usually within normal limits. The
disorder is heterogeneous and the phenotype strongly influenced by environmental factors,
particularly carbohydrate and ethanol consumption. In certain embodiments, the compounds,
compositions and methods described herein are useful in treating subjects with a TG level > 200
15 mg/dL and heterozygous LPL deficiency or VLDL overproduction. In certain embodiments, the
compounds, compositions and methods described herein are useful in treating subjects with a TG
level > 500 mg/dL and heterozygous LPL deficiency or VLDL overproduction.
Fredrickson Type V has high VLDL and chylomicrons. It is characterized by carriers of
loss-of-function LPL gene variants associated with LPL activity of at least 20% (i.e. partial LPL
20  deficiency). These subjects present with lactescent plasma and severe hypertriglyceridemia
because of chylomicrons and VLDL. TG levels are invariably greater than 1000 mg/dL and total
cholesterol levels are always elevated. The LDL-C level is usually low. It is also associated with
increased risk for acute pancreatitis, glucose intolerance and hyperuricemia. Symptoms generally
present in adulthood (> 35years) and, although the prevalence is relatively rare, it is much more
25  common than homozygous or compound heterozygous LPL deficient subjects. In certain
embodiments, the compounds, compositions and methods described herein are useful in treating
subjects with > 1000 mg/dL TG. In certain embodiments, the compounds, compositions and
methods described herein are useful in treating subjects with, or at risk for, pancreatitis associated
with high TG levels in a subject.In certain embodiments, the compounds, compositions and
30  methods described herein are useful in treating subjects with, or at risk for, cardiovascular or
metabolic disease associated with high TG levels in a subject. In certain embodiments, the

cardiovascular disease is aneurysm, angina, arrhythmia, atherosclerosis, cerebrovascular disease,
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28371 Exanple 7: Effect of in vivo antisense inhibition of ApoCllI in
C57BL/ 6 mvOe012/149495 The effect of antisense inhibi PCOUSAI2ARHBES |11 on
ApoCl 11 expression |evels and fat 20cl earance was eval uated. Treat nent

Mal e C57/BL6 mice were nmaintained on a 12-hour light/dark cycle and fed ad
libituma western diet (Harland Tekland 88137). Aninmals were acclinmated for

at | e@sfondrydRys. das@asfehﬁyﬂe%ﬁﬁé& r&lgglﬁﬁﬁéﬂllray}}&%%flﬁﬁ@erﬁlg' ﬁy\%ﬁhg@c&ideﬁrﬂ@

experiment.” Antisensée ol i gonucl eoti des
2012/ hmetmérusmzﬁo%a@mhphe@a{nedrtam emBSdlaredtsstlerdylshlmédniaysf iltering

th 0.2 filt | dij d % PBS
o o1 B fndiR e eBltiod M B mERhO e st Risr o ShapT Rt B 1R BES s of
an Ape@ﬂ lithitécPd o?ﬁypemgy@éﬁlhslﬁe&ebabg dnBeeh gglgé Ognd @mp%%% idhli@ dose of

12.5 ng/ kg/ wk 6 weeks. Another group 5of micé received intraperitoneal
i np ecﬁS@ﬂﬁ@lcefm@t@mlmwndﬂo cliabgti¢ eshlpsie@1441923 at a dose of 12.5

Mo/ kg/wk f ?111 ce a\{f%ﬁﬁom& ts,2 %(a%m%lgt with ﬁlﬁ%oﬁlpouﬂids%?s%ﬁjs H&efH i§ fdlf abed ffoiagt ed

over ni ght, us o ve was adm ni'st ere
gavag@umbn hhmvwl Rgthtaeenbiid &h&“ectmlhasmeetsés ApYCRI iedléls hed/et SigiretdaRasly. rIed at

regul ar_i.nt er vals for 4 hours. The m ce were sacrificed and plasm and
ti ssu&ertaip embedimeats; gg genetic defect is an allelic variant or polymorphism that increases
ApoClIII expression. In certain embodiments, the polymorphism are T (at position 74) to A, C (at
10 position -641) to A, G (at position -630) to A, T (at position -625) to deletion, C (at position -
482)to T, T (at position -455) to C, C (at position 1100) to T, C (at position 3175) to G, T (at
position 3206) to G, C (at position 3238) to G, and the like. In certain embodiments, the genetic
defect is a heterozygous LPL deficiency.
In certain embodiments, treatment with the compounds disclosed herein is indicated for a
15 human animal with elevated ApoClIII levels. In certain embodiments, the elevated ApoCIII level
is > 50 mg/L, > 60 mg/L, > 70 mg/L, > 80 mg/L, > 90 mg/L, > 100 mg/L, > 110 mg/L, > 120
mg/L, > 130 mg/L, > 140 mg/L, > 150 mg/L, > 160 mg/L, > 170 mg/L, > 180 mg/L, > 190 mg/L,
> 200 mg/L, > 300 mg/L, > 400 mg/L or > 500 mg/L.

20 EXAMPLES
Non-limiting disclosure and incorporation by reference
While certain compounds, compositions and methods described herein have been
described with specificity in accordance with certain embodiments, the following examples serve
only to illustrate the compounds described herein and are not intended to limit the same. Each of

25  the references recited in the present application is incorporated herein by reference in its entirety.

Example 1: Effect of in vivo antisense inhibition of human ApoCIII in huApoCIII
transgenic mice
Transgenic mice with the human ApoCIII transgene utilized in the study were the
30  progeny of huApoClIII transgenic F1 hybrids (Jackson Laboratories, CA) and C57BL/6 mice.
ISIS 304801 (previously disclosed in US Patent 7,598,227) with a start site of 508 on SEQ ID

NO: 1 (GENBANK Accession No. NM_000040.1) and a start site of 3139 on SEQ ID NO: 2
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10 Inhibition of Apodil nmRNA Total RNA was extracted fromthe |iver
and small intestine and ApoClI1I nRNA was quantitated by RT-PCR using an
ApoCl | | pwDrmer2/poobe set and normalized to cycl ophilin. PChaSc@20B3634 ar e
presented in Table 18, expressed as percent inhibition of ApoClI1 nRNA
conpared to 15the oligonucleotide control. The data denonstrated the
significant inhibition of ApoClII nMRNA in the liver and small intestine by
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I n adgjtion, inhibition. of | st.i 0 | d en cl earance of
postp%@%%ﬁ?m ljrql?a{?{/t([:"{erg‘?a%a ljtoaél}%e frélqolv%eé&fe%é %es B?é“ﬁ&?sgﬁ%%a known ri sk
f act oNM0023¢04 ONSEQ IDEROL 5 YhvaedseincRAddhl tiskSsaper cent i nhi bition of ApoC ||
MRNA relative to the control oligonucleotide treated C57/BL/6 mce Strain
of mce %inhibition C57BL/6 Liver 74 Small Intestine 60 WO

2012/ 3149613};3%01_/ US2012/ 035694 Fat cl earance Pl asma sanpl es were
collected at O min, 30 min, 60 mn, 120 mn, 180 mn, and 240 mn

pd8t - i nj ect HumaanshqillAstrsgani gyeerdrd enatramaeddbn atl 2 dosr ligle/dadaseteechdvied h an

resul (8 PGl TIRS R ety vierc BB S Bl B bt REALEd A of
o far el o e e e 1
| evel gnd ktomkzedihydilteaingdhioogh pO2mdicadn fTi@rc sHigonuelentidensve(Pdsledn R ¥ et
al ., %jBlgr}glr in‘}ec%g. 2010; 362: 1082-1089). Table 19
15 Male and female mice were assayed separately. The male mice were divided into three
treatment groups consisting of 5 mice each. Two such groups received subcutaneous injections of
ISIS 304801 or Compound X at a dose of 37.5 mg/kg twice a week for 2 weeks. One group of
mice received subcutaneous injections of PBS twice a week for 2 weeks. The female mice were
divided into four treatment groups consisting of 4-5 mice each. Three such groups received
20  subcutaneous injections of ISIS 304801, Compounds X or Y at a dose of 37.5 mg/kg twice a
week for 2 weeks. One group of mice received subcutaneous injections of PBS twice a week for
2 weeks. Prior to the treatment as well as after the last dose, blood was withdrawn from each
mouse and plasma samples analyzed. Two days following the final dose, the mice were
euthanized, organs harvested and analyses done.
25
Cholesterol and Triglyceride Levels
Plasma triglycerides and cholesterol were extracted by the method of Bligh and Dyer
(Bligh, E.G. and Dyer, W.J. Can. J. Biochem. Physiol. 37: 911-917, 1959) and measured with a
commercially available triglyceride kit (DCL Triglyceride Reagent; Diagnostic Chemicals Ltd.).
30 The results of the triglyceride analyses in males and females are presented in Tables 1 and
2, and are expressed in mg/dL. As observed, triglyceride levels in all the treatment groups were

significantly lowered compared to that in the control groups.
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10Ef fect of antisense oligonucl eotide treatnment on postprandi al
in C57BL/6 mce Strain of mce

(ng/ dL)
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96 156

samples from the female groups were analyzed by HPLC and are presented in Table 3. As

For measuring the different fractions of cholesterol (HDL, LDL and VLDL), the plasma

observed, antisense inhibition of ApoCIII significantly decreased VLDL and also significantly

increased levels of HDL. An increase in HDL and a decrease in VLDL levels is a cardiovascular

5  beneficial effect of antisense inhibition of ApoCIII and can be beneficial to animals with, or at

risk or, dyslipidemic diseases.

10

Table 1
Effect of antisense oligonucleotide treatment on triglyceride levels (mg/dL) in female transgenic
mice
%
Week 0 | Week 2
change

PBS 2144 2533 +21

Compound X 2385 677 =72

Compound Y 2632 1644 -37

ISIS 304801 2390 542 =75
Table 2

Effect of antisense oligonucleotide treatment on triglyceride levels (mg/dL) in male transgenic
mice
%
Week 0 | Week 2
Change

PBS 6191 7073 +14

ISIS 304801 6588 780 -88

Compound X 5464 861 -84
Table 3

15

Effect of antisense oligonucleotide treatment on plasma cholesterol fractions (% total cholesterol)
in female transgenic mice

LDL
VLDL (%) HDL (%)

(7o)
PBS 77+2.6 4+1.0 19+19
ISIS 304801 41+0.6 7+03 52+0.5
Compound X 46+5.1 7+1.0 48 £5.8
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151 101 Exanple 8: Effect of in vivo antisense inhibition of ApoClII
in C57BL/6 m ce 15The effect of antisense inhibition of ApoClIl on fat

cl ear ancewoasi2eMadogat ed. Tr eat nent Mal e C57/ BL6 PRITAES2012/085694

mai nt ai ned on a 12-hour light/dark cycle and fed ad libituma western diet
(Harl and Tekl and 88137). Animals were acclimated for at least 7 days in the
research facility before initiation of the experinment. Antisense

ol i gonucl eoti des (ASOs) were 20prepared in PBS and sterilized by filtering
through a 0.2 micron filter. A igonucl eotides were dissolved in 0.9% PBS

f or i Mjxeviplo?: Dose-depenGerupeiseseGnhibitéonceidimm s Aipe €411 in thuzypeGITbneal
injections of an ApoClI| targeting antisense oligonucl eotide, Conpound Y or
ConpolfAsERMGMICe jose of 12.5 ng/kg/ wk, 6.3 ng/ kg/ week or 3.1 ng/ kgl week

for 6 weekssISATARDEANDCOMPoRd Xiviee fie®el Medied M 4 APRLdpemiRal stdd} iget i ons of
control oligonucleotide I SIS 141923 at a dose of 12.5 ng/kg/wk for 6 weeks.

Andt hpmgn ApeCHH transgenicaviépved i ntraperitoneal injections of PBS for 6
weeks. Two days after the final dose, the mce were fasted overnight, and a
bolus of 200 tL of olive oil was adm nistered by oral gavage. Follow ng the
bol us,7r@lmswra triglyceride | evels were nmeasured at regular intervals for 4
hours. WO 2012/ 149495PCT/ US2012/ 035694 Fat cl earance Pl asma sanpl es
were col | ectBenaaArpGHifranseenig miceguerpinpintained i A 1249gr hght/dagheycleandrfed

ost - i,ni/86h 1 malr ri i reedi: i t h an
Gyt B b P R e i 10 B PR VT PR e
r égul bsforeshitcadioe of Hetexperdatime Mntiserish ohgQinrmgotides A S weospepadd z4h PBAd t o

enhanced rate qf fat. clearance fromthe plgsma. N.d.  indicates that the
it o 281 sigabeeddy iriogGouan s 0.7 Mo ferdy Epclftiles ST AR PRES bol us
clini egls ot Helic@Sni N Which patients expressing high apo-C Il levels showed
i ncreased postprandi al TG concentrations (Petersen K.F. et al., N Engl J
Med 2010; 36&2maleosBize W@8JivilRT ansb eirROrdafrhent igraifps apnsigiwgsé 3ohicg oanhc Ewbt | de

E rn.g;’;l'lt(g;ls { rggp%%ﬁégsﬁgicﬁ%%&%glan&tig% Sfﬁ%’lg'z?méd] o(r:SCZ)r%Ipé)gn . %Fa dgs(,)esc% 1.5
15 mg/kg/week, 5 mg/kg/week, 15 mg/kg/week, or 50 mg/kg/week for 2 weeks. One group of mice
received subcutaneous injections of PBS for 2 weeks. Prior to the treatment as well as after the
last dose, blood was withdrawn from each mouse and plasma samples analyzed. Two days

following the final dose, the mice were euthanized, organs harvested and analyses done.

20 Cholesterol and Triglyceride Levels
Plasma triglycerides and cholesterol were extracted by the method of Bligh and Dyer
(Bligh, E.G. and Dyer, W.J. Can. J. Biochem. Physiol. 37: 911-917, 1959) and measured with a
commercially available triglyceride kit (DCL Triglyceride Reagent, Diagnostic Chemicals Ltd.).
The results of the cholesterol and triglyceride analyses in the mice are presented in Tables
25 4 and 5, and are expressed in mg/dL. As observed, HDL levels in mice treated with higher doses
of ISIS 304801 were significantly elevated, indicating the beneficial effect of inhibition of
ApoClIII by the oligonucleotides. LDL and triglyceride levels in the high dose treatment groups
were lowered compared to that in the control groups. An increase in HDL and a decrease in LDL
and TG levels is a cardiovascular beneficial effect of antisense inhibition of ApoCIII and can be

30  beneficial to animals with, or at risk of, dyslipidemic diseases.
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Table 4
Effect of antisense oligonucleotide treatment on cholesterol and triglyceride levels (mg/dL) in
transgenic mice

Dose Total
Triglycerides
(mg/kg/wk) | Cholesterol
PBS - 124 1017
50.0 105 417
ISIS 15.0 116 593
304801 5.0 101 871
1.5 125 1092
50.0 90 496
Compound 15.0 127 1168
X 5.0 166 1506
1.5 168 1518
5
Table 5
Effect of antisense oligonucleotide treatment on Hl?L and LDL cholesterol levels (mg/dL) in
transgenic mice
Dose
(mg/kg/wk) HbL tbL
PBS - 40+8 | 42+£8
50.0 62+£19 | 28+7
ISIS 15.0 60£9 | 3417
304801 5.0 44+3 |30+13
1.5 39£2 | 40+2
50.0 46+ 10 | 2543
Compound 15.0 37€£7 | 40+2
X 5.0 40+ 10 | 47+£5
1.5 45+7 | 4416
10
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Example 3: Effect of antisense inhibition of ApoCIII in CETP Transgenic LDL receptor
null mice

Compound Y was further studied in a human CETP transgenic LDLr”” mouse model to
examine the effects of a mouse ApoCIII antisense inhibitor on plasma lipids and lipoprotein

5  metabolism in hyperlipidemic mice.

Treatment
Human CETP transgenic LDLr”" transgenic mice were maintained on a 12-hour
light/dark cycle and fed ad libitum a western diet (42% calories from fat, 0.2% cholesterol).

10 Animals were acclimated to this diet for 10 days in the research facility before initiation of the
experiment. Antisense oligonucleotides (ASOs) were prepared in PBS and sterilized by filtering
through a 0.2 micron filter. Oligonucleotides were dissolved in 0.9% PBS for injection.

Eight week old male mice were divided into three treatment groups. One such group of
6 mice received subcutaneous injections of compound Y at a dose of 12.5 mg/kg/week for 4

15 weeks. One group of 4 mice received subcutaneous injections of the control oligonucleotide ISIS
141923 (SEQ ID NO: 4) at a dose of 12.5 mg/kg/week for 4 weeks. One group of 5 mice
received subcutaneous injections of PBS for 4 weeks. Plasma samples were taken at prior to the

start of dosing, and at 2 and 4 weeks of treatment.

20 Cholesterol and Triglyceride Levels
Plasma triglycerides and cholesterol were extracted by the method of Bligh and Dyer
(Bligh, E.G. and Dyer, W.J. Can. J. Biochem. Physiol. 37: 911-917, 1959) and measured with a
commercially available triglyceride kit (DCL Triglyceride Reagent; Diagnostic Chemicals Ltd.).
The results of the cholesterol and triglyceride analyses in the mice are presented in Tables
25 6to 7, and are expressed in mg/dL. Cholesterol and triglyceride levels in the treatment group
were significantly lowered compared to those in the control group. A decrease in cholesterol and
TG levels is a cardiovascular beneficial effect of antisense inhibition of ApoCIII and can be

beneficial to animals with, or at risk of, dyslipidemic diseases.

75



73 89 117 120 89 3.1 86 98 143 137 152 128 Exanple 9: Effect of ISIS
anti sense oligonucl eotides targeting human ApoCl 11 in nonkey nodel of
hypertri gvpcerydesssa 15Rhesus nonkeys mai ntai ned on a hipgh/uSeuesses di et
were treated with 1 SIS 304801. Antisense oligonucl eotide efficacy and
tolerability, as well as the pharmacol ogi cal effect were eval uated.
Treatment The nonkeys were 2-4 years old and wei ghed between 2 and 5 kg.
The nonkeys were 20assigned to six gfgws of five randonly assigned nale
r hesus | PM
oSy IIRRKEY RNl M09l el éﬁ%fél 15961 bR LR, 7
twce daily. An appropriaie“%F et ospgguppl g |e. apprOX|nater 15%
Kool Aid(r) mxture) was supplied in the nornyng for 16 weeks prior to
anti sense ol i gonucl eoti deldosing, To W)[2012/149495PCT/ US2012/ 035694
confirmsufficient triglyceriOde Ieﬂ§51elevatTBﬁé bl ood sanpl es for serum
chem stry were col |l ected |u5na|i aals—1=2-yeeks prior to dosing.

The groups of nonkeys were injected subcutaneously/with ISIS

ol i gonucl eoti de or PBS using4a sftaiassess |st eggsdosing needl e and syringe of
appropriate size into onelof 4 sites on tthe back 5 of the nonkeys; each
site being used per dose in a clock-w se manner. Sone of the groups were
dosed three tines a week for the f'ﬁspkMFek (Days 1, 3, and 5) as Ioadlng

doges. (30, Subpeauent L oS, Bauneh Lo neeks. 2020, 4 0P kg, 18

each were injected with PBS %gﬁ% a3§; I9°@HW€@ times a week for the first
week (Days 1, 3, and 5), and 2 ly twyce a week for weeks 2-12. The
dosing 10chart is shown in |[Table 21. Mnkeys of Groups 1-4 were sacrificed
on Day 86. An addi tignal0 hi gh 298t chaldbénge was adm ni stered to
nonkeys of Groups 5 and 6 im—theftoermoefa—whipptng cream m| k shake. The
m | k shake was standardized to® consi®® of 7820callori es per nm2 of body
surface with 77.6% of cal orfiresy fromfogt, | 19.g& frjom car bohydrate, and 3. 1%
fromprotein. Monkeys of Gloups 5/and 6 were fastied overnight and the mlk
shake was adm ni stered 150once on day 84 via a gastric tube. Blood was drawn

Just %};l’girﬁo}q (())f &'E?Iﬁl%r;tegq E?e%as d C?Crll‘lq}llj} 2 34

Plasma CETP protein levels were measured using a commercial ELISA kit (ALPCO,

Cat# 47-CETHU-EO1). CETP protein activity was measured using a fluorometric assay kit (Roar

10 Biomedical, Inc. Cat# RB-CETP). As presented in Table 8, treatment with antisense
oligonucleotide reduced CETP protein expression and activity. CETP (cholesteryl ester transfer
protein) facilitates the exchange of triglycerides and cholesterol esters between high density
lipoproteins (HDL) and apoB-containing lipoproteins, such as very low density lipoproteins
(VLDL), LDL and chylomicrons. A decrease in CETP is associated with increased HDL levels

15  and decreased LDL levels (Barter P.J. et al. Artherioscler. Thromb. Vasc. Biol. 23: 160-167,
2003). Therefore, inhibition of CETP protein levels and activity is a cardiovascular beneficial
effect of antisense inhibition of ApoCIII and can be beneficial to animals with, or at risk of,
dyslipidemic diseases. The control oligonucleotide did not have any significant effect on CETP,
as expected.

20
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and 6 hours after ingestion of the fat load to assess the triglyceride
excursi on. The nonkeys were rested and renai ned otherwi se fasting during
t he 6 houwe 2pmsm9f9at chal | enge. Monkeys of this group wece/usaeioBiceed on
Day 87. Table 21 20G oups of rhesus nonkeys on a high fructose diet G oup
Test Article Weekly Dose (ng/kg/week ) Sex No. of Aninmals Toxicol ogy
groups 1 PBS O Male 5 2 1SI'S 304801 10 Male 5 3 1 SIS 304801 20 Male 5 4
Table 8
Percent inhibition of CETP protein in transgenic mice
Level Activity

Compound Y 24 24
ISIS 141923 0 3

Increase of apoA 1l Protein levels and paraoxanase-1 (PON1) actvity
5 Plasma ApoAl protein levels were measured by ELISA. PONI protein activity was

measured using a EnzChek® Paroxanase fluorometric assay kit (Invitrogen, Cat# E33702). As
presented in Tables 9 and 10, treatment with antisense oligonucleotide enhanced ApoAl protein
expression and increased PONT1 protein activity. ApoAl and PONT1 are major protein
components of HDL in plasma (Aviram, M and Rosenblat, M. Curr. Opin. Lipidol. 16: 393-399,

10 2005). Therefore, enhancement of protein level and activity of these two protein components is a
cardiovascular beneficial effect of antisense inhibition of ApoCIII and can be beneficial to
animals with, or at risk of, dyslipidemic diseases. The control oligonucleotide did not have any

effect on either protein, as expected.

15 Table 9
Percent increase in APOAL protein levels in transgenic mice
mg/dL

PBS 65
Compound Y 211
ISIS 141923 106

Table 10
Percent increase in PONI protein activity in transgenic mice

) Compound ISIS
Minutes | PBS 5 141923
15 0.2 0.5 0.2
30 0.8 1.1 0.8
60 23 3.5 23
120 4.9 7.5 4.8
180 7.7 11.6 7.6
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| SI'S 304801 40 Male 5 High Fat Chall enge Test groups 5 PBS O Male 5 6 ISIS
304801 40 Male 5 WO 2012/ 149495PCT/ US2012/ 035694 Hepati c Target Reduction
RNA anal yWwo=0@ppe4%i mately 150 ng of |iver was col | ect e@Clrruseo1Gosisps 1- 4

for ApoClII nRNA analysis at sacrifice. The liver was divided into 2 pieces
and soaked in two tubes containing RLT 5 buffer with 1%
bet a- mer capt oet hanol . The tissues were honopgeni zed and ApoCl 1| expression

was quantified by RT-PCR analysis. As shown in Table 22, treatnment with
| SIS 304801 resulted in significant reduction of ApoClIl nRNA in comnparison
to t h@xﬁ’%lc@ﬂlffmt.of ﬁhﬁsembi@imioﬁmf@quHhm HDL oholestevgp ol€hianceNA i n t he
rhesu%mli,gxnslglel\{l%rLﬂfIrgéelp%ar Itllﬁl ;[nfi]cee PBS control G oups Dose (ng/kg/ week)
Compound Y was further studied in a human CETP transgenic LDLr”” mouse model to
5  examine the effects of an ApoCIII antisense inhibitor on HDL cholesterol clearance and

metabolism in hyperlipidemic mice.

Treatment
Human CETP transgenic LDLr"™ mice were maintained on a 12-hour light/dark cycle
10 and fed ad libitum a western diet (42% calories from fat, 0.2% cholesterol). Animals were
acclimated to this diet for 10 days in the research facility before initiation of the experiment.
Antisense oligonucleotides (ASOs) were prepared in PBS and sterilized by filtering through a 0.2
micron filter. Oligonucleotides were dissolved in 0.9% PBS for injection.
Eight week old male mice were divided into three treatment groups. One group of 6 mice
15  received subcutaneous injections of compound Y at a dose of 15 mg/kg/week for 6 weeks. One
group of 4 mice received subcutaneous injections of the control oligonucleotide ISIS 141923 at a
dose of 15 mg/kg/week for 6 weeks. One group of 5 mice received subcutaneous injections of

PBS for 6 weeks.

20 Cholesterol and Triglyceride Levels
Plasma triglycerides and cholesterol were extracted by the method of Bligh and Dyer
(Bligh, E.G. and Dyer, W.J. Can. J. Biochem. Physiol. 37: 911-917, 1959) and measured with a
commercially available triglyceride kit (DCL Triglyceride Reagent; Diagnostic Chemicals Ltd.).
The results of the cholesterol and triglyceride analyses in the mice are presented in Table
25 11, and are expressed in mg/dL.. Cholesterol and triglyceride levels in the treatment group was
significantly lowered compared to that in the control group. A decrease in cholesterol and TG
levels is a cardiovascular beneficial effect of antisense inhibition of ApoCIII and can be

beneficial to animals with, or at risk of, dyslipidemic diseases.
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%inhibition 2 10 68 3 20 78 4 40 83 10 Protein anal ysis
Approximately 1.5 nmL of bl ood was collected from al
G oups 1l-woant/gb#sed in tubes containi ng K2- EDTA and t irem/usensioaged f or

pl asma separ ati on.

ApoCl | |

study animals in

protein levels were quantified on a clinica

anal yzer using a comercially available turbidonetric assay 15(Kanm ya

Bi onedi cal

Co., Seattl

e, WA).

As shown in Table 23,

treatment with ISIS
protein levels in

R

304801 resulted in significant redugijpefiiof ApoCl I
conpar i ER@ctto‘PaﬁtF%%nfeﬁﬁ’ ﬁﬁ'éléﬁlde &%ﬁﬁné&ﬁ Bﬁ%h&l% 91fol ftﬁb"t&g e;J
reduction was al so an yze an t% Qre§en e

Annf“l I I an gen I avpl o +
Percent [ nhibition of ollq_[, LCI A—tevels—+n—t
relative to the PBS ZOcontroI C}c %ﬁg NOT K@ eiRky
3 20 72 cholesterol

PBS 2188 641
Compound Y 1402 170
5  HDL clearance

he rhesus nonkey
oinhibition 2 10 74

Mice from all groups were injected via tail vein with 1 x 10® dpm of *H-cholesteryl ether

(*H-CEth)-labeled HDL. The radiolabeled cholesteryl ether is structurally similar to cholesterol

but it will be trapped in tissues that take it up. Therefore, the clearance of the radiolabeled

cholesteryl ether from plasma and it’s accumulation in the liver can be used to evaluate effects on

10

reverse cholesterol transport. Plasma samples were collected at 5 min, 1.5 hrs, 3 hrs, 6 hrs and 24

hrs post-injection and the radioactivity was counted using a liquid scintillation counter. At 24

hours, the mice were sacrificed and liver were harvested. The liver samples were extracted in 2:1

Chloroform/Methanol and the extract was blown down under nitrogen gas, solubilized in

scintillation cocktail and counted using the same liquid scintillation counter.

15

The decrease in radiolabel, as presented in Table 12 is associated with the clearance of

HDL-Ceth from the plasma. The results indicate that treatment with Compound Y lead to

enhanced rate of HDL cholesterol clearance from the plasma. This was associated with the

greater accumulation of radiolabeled cholesteryl etherin the liver of Compound Y-treated mice,

as presented in Table 13. Therefore, the data indicates that inhibition of ApoCIII in these

20

transgenic mice improves reverse cholesterol transport and, therefore, would have a beneficial

effect on patients with cardiovascular disease such as patients with a dyslipidemic disease.

Table 12

Effect of antisense oligonucleotide treatment on plasma HDL cholesterol (% of count at O hrs) in

25

transgenic mice

1.5 hr 3 hr 6 hr 24 hr
PBS 87 79 64 38
ISIS 141923 84 82 69 39
Compound Y 78 71 57 25
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4 40 89 WD 2012/ 149495PCT/ US2012/ 035694 Tabl e 24 ApoClI| plasma protein
| evels (ng/dL) on different days in the rhesus nonkey relative to the PBS
control Gvoupe/ide®e Day -7 Day Day Day (ng/kg/wk) 16 BOTAG2012/033%90 5.5
3.8 5.7 210 4.8

Table 13
Effect of antisense oligonucleotide treatment on hepatic uptake of radiolabeled CEth in
transgenic mice

% Increase
(dpm/g liver
tissue)
ISIS 141923 0
Compound Y 14

5 Example S: Comparison of the effect of antisense inhibition of human ApoCIII in CS7BL/6
mice with an ApoCIII knockout mouse model
ApoClII knockout mice were obtained from Jackson Laboratories (stock number 002057)
and were compared to ApoCIII antisense oligonucleotide treated C57BL/6 mice. Compound Z,
with a 5-10-5 MOE gapmer motif and targeting a rodent ApoCIII sequence (GenBank Accession
10 No. NM 023114.3; SEQ ID NO: 5) was used in this study.

Antisense oligonucleotide treatment
C57BL/6 mice were maintained on a 12-hour light/dark cycle and fed a high fat diet
(Harland Teklad lab chow #88137) for one week. Antisense oligonucleotides (ASOs) were
15  prepared in PBS and sterilized by filtering through a 0.2 micron filter. Oligonucleotides were
dissolved in 0.9% PBS for injection. The mice were randomized based on total plasma
cholesterol and triglyceride levels into groups of 6-8 mice each. Three groups of CS7BL/6 mice
received weekly intraperitoneal injections of Compound Z at doses of 3.1 mg/kg, 6.3 mg/kg, or
12.5 mg/kg for a period of 6 weeks. A group of C57BL/6 mice received weekly intraperitoneal
20  injections of PBS for a period of 6 weeks. The PBS group served as a control to which the
oligonucleotide-treated groups and the ApoCIII knockout mice were compared.
Two days after the final dose, the mice were sacrificed and organs harvested. Similar

groups of mice fed a normal murine chow were also tested.

25  Liver triglycerides
Liver triglycerides were with an Olympus clinical analyzer (Hitachi Olympus AU400e,
Melville, NY). The data is presented in Table 14 and demonstrates that mice treated with an
ApoClIII antisense oligonucleotide have a different phenotype than ApoCIII knockout mice. The
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3.20.21.53204.53.80.91.64405.22.90.00.6 5 Lipoprotein
particle anal ysis To establish the kinetics of plasma ApoCl ||

suppr essiw020/ias4va sanpl es were coll ected 7 days bef or eCrhis2@omsssae enent
of dosing, as well as on days 16, 30 and 86 of the dosing period. The
sanpl es were subjected to NVR |ipoprotein particle analysis (Liposcience,

Ral ei gh, NC). Since there were no significant differences in ApoC Il
| over inng RRL YS@%OIIE Q@tlsteflfeaél{g‘%ﬁﬁcl&ﬁ%Ql%atjeg(n%QHmh‘?er‘h)igq&é?ﬁie%yﬁﬁﬁaﬂ ®
presented onl G oup 2 (treatnent group receivVving ng/ kg/ week) . The

dat a itlsit pf ‘é@é’rﬁse@bnltml Tadr eégglgéeraiede@ts in the ApoGtlaknakbetahicy vergsighificanty nean

changﬁs fr om t heéﬂgﬁgl i.neg\lélgt?%wéqbiserve%#g&n .ot al 8 I asrrg{)&%eagr%%ﬁh des (TG

and i aléHH MHEF e t the
same thiteol. Theeford) bitNen DNKB o nAETIEI 13128 ¢h ARSI EACHRRS 68loWRrihd) theSANE
paranmeters. Sustained 15treatnent with 1SI'S 304801 in these fructose-fed
mohk ey§ livesdtaatosisi apmpaesddn deendpe (ldY kenpskeutinmouspimadibl est erol particl e nunbers
by approximately 8 [anon (Tables 27) and did not produce elevations in LDL
chol esterol in these studies (Tabl There were no significant changes

in LDL chol esterol partlcle u ntlé Z@% c.? 12 .week treatnent period,
relative to the PBS cont W eﬂﬁﬁs(%gt_‘l_ﬁ?e_ﬁflesacrl fice, livers were
extracted using the Bligh and Dyer ext et i anH’rgﬁt hod (BlIigh EG and Dyer W.
Can J Biochem Physiol 1959; 37: 911-9kg)iand ﬁ tiifi ed using a Wako
colorinmentric TG assay. Antisense inhibirtion pd ApoCl Il did not increase
hepatic TG accunul ation in _anyP®% the treatneni3 grioups relative to the PBS
control group (Table 29). [Table 25 25Change| from basel i ne plasma TGhy/ dL)
on different days in the rhesysodRiNkey ¢BOSE 47
12.5 33
ApoCIII KO - 60

10 Example 6: Effect of in vivo antisense inhibition of ApoCIII in CS7BL/6 mice
The effect of antisense inhibition of ApoCIII on plasma lipid levels and fat clearance was

evaluated.

Treatment
15 Male C57/BL6 mice were maintained on a 12-hour light/dark cycle and fed ad libitum a
western diet (Harland Tekland 88137). Animals were acclimated for at least 7 days in the
research facility before initiation of the experiment. Antisense oligonucleotides (ASOs) were
prepared in PBS and sterilized by filtering through a 0.2 micron filter. Oligonucleotides were
dissolved in 0.9% PBS for injection.
20 Groups of 7-8 mice each received intraperitoneal injections of Compound Z at a dose of
12.5 mg/kg/wk for 6 weeks. Another group of mice received intraperitoneal injections of control
oligonucleotide ISIS 141923 at a dose of 12.5 mg/kg/wk for 6 weeks. A third group of mice
received intraperitoneal injections of PBS for 6 weeks. Two days after the final dose, the mice
were fasted for 4 hours, sacrificed and plasma and tissues were collected.

25
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Day -7 Day Day Day (nmg/kg/wk) 16 30 86 PBS - 0 18 23 27 I1SIS 10 0 -22 -32
-27 WD 2012/ 149495PCT/ US2012/ 035694 304801 Tabl e 26 Change from basel i ne
VLDL and whybomi4g49en TG (ng/ dL) on different days in theCrhussug/ossspkey

Inhibition of ApoCIII mRNA
Total RNA was extracted from the liver and small intestine and ApoCIII mRNA was
quantitated by RT-PCR using an ApoCIII primer probe set and normalized to cyclophilin. The
results are presented in Table 15, expressed as percent inhibition of ApoCIII mRNA compared to
5  the PBS control. ISIS 141923 did not cause any reduction in ApoCIII mRNA levels, as expected.
The data demonstrated the significant inhibition of ApoCIII mRNA in the liver and small
intestine by Compound Z compared to the PBS control.
Inhibition of intestinal ApoCIII expression could be important in the prevention of
chylomicronemia (Chait et al., 1992, Ady Intern Med. 1992, 37:249-73), a dyslipidemic state
10 caused by improper clearance of chylomicron triglyceride. Severe forms of chylomicronemia can
lead to pancreatitis, a life-threatening condition. By inhibiting intestinal ApoCIIl, inhibition of
lipoprotein lipase would be reduced, and chylomicron triglyceride clearance would be enhanced,
thereby preventing pancreatitis. In addition, inhibition of intestinal ApoCIII would enhance
clearance of postprandial triglyceride, thereby lowering post prandial TG a known risk factor for
15  coronary heart disease.

Table 15

Percent inhibition of ApoCIII mRNA relative to the PBS control
%

inhibition
Liver 74
Small Intestine 13

Cholesterol and triglyceride levels

20 Plasma cholesterol were extracted by the method of Bligh and Dyer (Bligh, E.G. and
Dyer, W.J. Can. J. Biochem. Physiol. 37: 911-917, 1959) and measured with an Olympus clinical
analyzer (Hitachi Olympus AU400e, Melville, NY). HDL and non-HDL cholesterol were
individually measured by HPLC. Triglyceride levels were measured with the use of a
commercially available triglyceride kit (DCL Triglyceride Reagent; Diagnostic Chemicals Ltd.,

25  Charlottetown, Canada). The results are presented in Table 16 and are expressed in mg/dL.
Treatment with Compound Z resulted in significant reduction of total cholesterol, non-HDL
cholesterol and plasma triglyceride levels compared to the PBS control. A decrease in total
cholesterol, non-HDL cholesterol and TG levels is a cardiovascular beneficial effect of antisense

inhibition of ApoCIII and can be beneficial to animals with, or at risk of, dyslipidemic diseases.
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Dose (ng/kg/wk) Day -7 Day 16 Day 30 Day 86 PBS - 0 17 22 28 I SIS 304801 10
0 -22 -31 -26 5 Table 27 Change from baseline EIDL chol esterol particles
(unol /L) wo 2didfseeeent days in the rhesus nonkey Dose DR¢TAR2012/035694

Table 16
Plasma cholesterol and triglyceride levels (mg/dL) in C5S6BL/6 mice
Treatment Dose Total HDL LDL VLDL Trielveerides
featmen (mg/kg/wk) | cholesterol | cholesterol | cholesterol | cholesterol glye
PBS - 93 70 20 2.9 84
ISIS 141923 12.5 97 78 19 2.1 32
Compound Z 12.5 95 75 17 3.1 70

5  Fuat clearance

Plasma samples were collected at 30 min, 1 hr, 2 hrs, 3 hrs, and 4 hrs post-injection and
plasma total lipid content was measured with an Olympus clinical analyzer (Hitachi Olympus
AU400e, Melville, NY). The lipid level in the plasma, as presented in Table 17 was an inverse
indicator of lipid clearance from the plasma. The results indicate that treatment with Compound Z

10  lead to enhanced rate of fat clearance from the plasma.
Therefore, the data indicates that inhibition of ApoCIII in these transgenic mice improves

reverse cholesterol transport and, would have a beneficial effect on patients with cardiovascular

disease.
Table 17

15 Effect of antisense oligonucleotide treatment on plasma lipid (mg/dL) in CS7BL/6 mice
Area under the

Ohr | 0.5hr 1 hr 2 hr 3 hr 4 hr curve

PBS 86 80 64 122 118 90 23631

ISIS 141923 115 142 124 236 225 150 43677

Compound Z 66 55 96 156 151 101 28371

Example 7: Effect of in vivo antisense inhibition of ApoCIII in CS7BL/6 mice
The effect of antisense inhibition of ApoCIII on ApoCIII expression levels and fat

20  clearance was evaluated.

Treatment

Male C57/BL6 mice were maintained on a 12-hour light/dark cycle and fed ad libitum a
western diet (Harland Tekland 88137). Animals were acclimated for at least 7 days in the

research facility before initiation of the experiment. Antisense oligonucleotides (ASOs) were
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Day Day Day (ng/kg/wk) 16 30 86 PBS - 0.3 -5.6 -3.5 -8.1 1SIS 304801 10
0.0 0.5 9.7 8.0 Table 28 10Total LDL chol esterol particles (nnol/L) on
di ff erentwoayp/i4moshe r hesus nonkey Dose Day -7 Day PCT/US2012/035694

10

15

20

25

prepared in PBS and sterilized by filtering through a 0.2 micron filter. Oligonucleotides were
dissolved in 0.9% PBS for injection.

Groups of 5 mice each received intraperitoneal injections of an ApoCIII targeting
antisense oligonucleotide, Compound Z, at a dose of 12.5 mg/kg/wk for 6 weeks. Another group
of mice received intraperitoneal injections of control oligonucleotide ISIS 141923 at a dose of
12.5 mg/kg/wk for 6 weeks. Two days after the final dose, the mice were fasted overnight, and a
bolus of 200 pL of olive oil was administered by oral gavage. Following the bolus, plasma
triglyceride levels were measured at regular intervals for 4 hours. The mice were sacrificed and

plasma and tissues were collected.

Inhibition of ApoCIII mRNA

Total RNA was extracted from the liver and small intestine and ApoCIII mRNA was
quantitated by RT-PCR using an ApoCIII primer probe set and normalized to cyclophilin. The
results are presented in Table 18, expressed as percent inhibition of ApoCIII mRNA compared to
the oligonucleotide control. The data demonstrated the significant inhibition of ApoCIII mRNA
in the liver and small intestine by Compound Z compared to the olionucleotide control.

As noted elsewhere herein, inhibition of intestinal ApoCIII expression could be important
in the prevention of chylomicronemia (Chait et al., 1992, Adv Intern Med. 1992, 37:249-73), a
dyslipidemic state caused by improper clearance of chylomicron triglyceride. Severe forms of
chylomicronemia can lead to pancreatitis, a life-threatening condition. By inhibiting intestinal
ApoClll, inhibition of lipoprotein lipase would be reduced, and chylomicron triglyceride
clearance would be enhanced, thereby preventing pancreatitis. In addition, inhibition of intestinal
ApoCIII would enhance clearance of postprandial triglyceride, thereby lowering post prandial TG

a known risk factor for coronary heart disease.

Table 18
Percent inhibition of ApoCIII mRNA relative to the control oligonucleotide treated C57/BL/6
mice
Strain of mice 7o
inhibition
Liver 74
57BL/6
¢ / Small Intestine 60
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Day Day (ng/kg/wk) 16 30 86 PBS - 982 928 1005 1184 |SI'S 304801 10 1007
938 781 910 Table 29 Hepatic triglyceride content in PBS control and I SIS
304801 cowmoror/@p496r 12 weeks in HTG rhesus nonkeys Li vecTS2¢1a95369)

Aver age PBS

Fat clearance
Plasma samples were collected at O min, 30 min, 60 min, 120 min, 180 min, and 240 min
post-injection and plasma triglyceride concentrations was measured with an Olympus clinical
analyzer (Hitachi Olympus AU400e, Melville, NY). The results indicate that treatment with
5  Compound Z lead to enhanced rate of triglyceride clearance from the plasma.
This study can be compared to fat bolus clinical studies in which patients expressing high
apo-CIII levels showed increased postprandial TG concentrations (Petersen K.F. et al., N Engl J

Med 2010; 362: 1082-1089).

Table 19
10 Effect of antisense oligonucleotide treatment on postprandial plasma TG (mg/dL) in C57BL/6
mice

Strain of mice 0 min | 30 min | 60 min 12.0 18.0 240

min min min

ISIS 141923 115 142 124 236 225 150

C57BL/6
Compound Z 66 55 96 156 151 101

Example 8: Effect of in vivo antisense inhibition of ApoCIII in CS7BL/6 mice

15 The effect of antisense inhibition of ApoCIII on fat clearance was evaluated.

Treatment
Male C57/BL6 mice were maintained on a 12-hour light/dark cycle and fed ad libitum a

western diet (Harland Tekland 88137). Animals were acclimated for at least 7 days in the
research facility before initiation of the experiment. Antisense oligonucleotides (ASOs) were

20  prepared in PBS and sterilized by filtering through a 0.2 micron filter. Oligonucleotides were
dissolved in 0.9% PBS for injection.

Groups of 6 mice each received intraperitoneal injections of an ApoCIII targeting

antisense oligonucleotide, Compound Y or Compound Z, at a dose of 12.5 mg/kg/wk, 6.3
mg/kg/week or 3.1 mg/kg/week for 6 weeks. Another group of mice received intraperitoneal

25  injections of control oligonucleotide ISIS 141923 at a dose of 12.5 mg/kg/wk for 6 weeks.
Another group of mice received intraperitoneal injections of PBS for 6 weeks. Two days after the
final dose, the mice were fasted overnight, and a bolus of 200 uL of olive oil was administered by
oral gavage. Following the bolus, plasma triglyceride levels were measured at regular intervals

for 4 hours.

85



9 10ng/ kg/ wk 16 20ny/ kg/ wk 18 40nmg/ kg/wk 6 15 Post-prandial plasma TG

cl earance At 10 weeks, the post-prandial plasnma TG | evel s i n nonkeys
from t he WO 20/ idgg9seek group (G oup 2) were measured at POTHIS2012/0B5694 2 hr, 3
hr, and 4 hr after providing a neal to the nonkeys. As shown in Tables 30
and 31, post-prandial plasma TG cl earance was significantly WO

2012/ 149495PCT/ US2012/ 035694 i ncreased, as shown by the 38% decrease in
post - pr,apdi,ah,.dG area under the curve (AUC) in nonkeys of the 10 ng/ kg/ week
group. Post - prandi al TG cl earance was al so assessed in Goups 5 and 6
(the PBS cB&ﬁsmlsamp&smrmllcgvevlaeR ngncﬁj)pniant temin 2Atmohadl mngehd a#Oan
weeks. The. data is resen and al so dic es a | ficant
docr eRgR TSRy Cap BT ERh e eor®pitun nerCuPil e Rl oo hFInR sJRREk 't ha

gr oup agf r(Hdadh@ dmﬁmﬁ&omjn@(be Malie ¥9) Atasedultd tadicd g trédtmbevifhesus
nonkey g{ Cg hr 1 hr 2 'hr 3 hr 4 hr PBS
5 Compound and ompound Z lead to enhanced rate of fat clearance from the plasma. N.d.

indicates that the data set was not calculated.

This study can be compared to fat bolus clinical studies in which patients expressing high
apo-CIII levels showed increased postprandial TG concentrations (Petersen K.F. et al., N Engl J
Med 2010; 362: 1082-1089)

10 Table 20
Effect of antisense oligonucleotide treatment on postprandial plasma TG (mg/dL) in C57BL/6
mice
Dose . 30 60 120 180 240
(mg/kg/wk) 0 min min min min min min
PBS - 79 104 118 126 113 116
ISIS 141923 12.5 75 100 116 150 138 133
12.5 79 74 103 117 120 96
Compound Y 6.3 64 70 81 94 120 112
3.1 91 85 106 139 164 133
12.5 73 65 84 118 94 76
Compound Z 6.3 70 73 89 117 120 89
3.1 86 98 143 137 152 128

Example 9: Effect of ISIS antisense oligonucleotides targeting human ApoCIII in monkey

model of hypertriglyceridemia

15 Rhesus monkeys maintained on a high fructose diet were treated with ISIS 304801.
Antisense oligonucleotide efficacy and tolerability, as well as the pharmacological effect were

evaluated.
Treatment

The monkeys were 2-4 years old and weighed between 2 and 5 kg. The monkeys were
20  assigned to six groups of five randomly assigned male rhesus monkeys each. About 60g of diet
(Certified Primate Diet #5048, PMI Nutrition International, Inc.) was provided to each monkey in
Groups 1-4 twice daily. An appropriate fructose supplement (i.e. approximately 15% Kool Aid®

mixture) was supplied in the morning for 16 weeks prior to antisense oligonucleotide dosing. To
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- 167 169 146 147 131 1SIS 304801 10 105 87 95 102 80 Table 31
Post -prandi al TG area under the curve (AUC) in the rhesus nonkey AUC PBS
610 | SI S 8048011438 Table 32 AUC PCT/US2012/035694

confirm sufficient triglyceride level elevations, blood samples for serum chemistry were collected

from all animals 1-2 weeks prior to dosing.

The groups of monkeys were injected subcutaneously with ISIS oligonucleotide or PBS

using a stainless steel dosing needle and syringe of appropriate size into one of 4 sites on the back

5  of'the monkeys; each site being used per dose in a clock-wise manner. Some of the groups were
dosed three times a week for the first week (Days 1, 3, and 5) as loading doses, and subsequently
twice a week for weeks 2-12, with 5 mg/kg, 10 mg/kg, or 20 mg/kg of ISIS 304801. Two control
groups of 5 rhesus monkeys each were injected with PBS subcutaneously three times a week for
the first week (Days 1, 3, and 5), and subsequently twice a week for weeks 2-12. The dosing

10 chart is shown in Table 21. Monkeys of Groups 1-4 were sacrificed on Day 86.

An additional high fat challenge was administered to monkeys of Groups 5 and 6 in the
form of a whipping cream milk shake. The milk shake was standardized to consist of 782 calories
per m” of body surface with 77.6% of calories from fat, 19.2% from carbohydrate, and 3.1% from
protein. Monkeys of Groups 5 and 6 were fasted overnight and the milk shake was administered

15  once on day 84 via a gastric tube. Blood was drawn just prior to (time = 0 hours) and 1, 2, 3, 4,
and 6 hours after ingestion of the fat load to assess the triglyceride excursion. The monkeys were
rested and remained otherwise fasting during the 6 hours post-fat challenge. Monkeys of this

group were sacrificed on Day 87.

Table 21
20 Groups of rhesus monkeys on a high fructose diet
. Weekly Dose No. of
Group Test Article (mg/kf/week Sex Animals
Toxicology groups

1 PBS 0 Male 5

2 ISIS 304801 10 Male 5

3 ISIS 304801 20 Male 5

4 ISIS 304801 40 Male 5

High Fat Challenge Test

groups

5 PBS 0 Male 5

6 ISIS 304801 40 Male 5

87



PBS 613 |1 SIS 304801 405 Monkeys in the 10 ng/ kg/ wk group had | ower
fasting plasma TG |l evel s than the PBS group at 10 weeks. Results in

non- humarwprorauessdenonstrat e t hat anti sense i nhi bi ti oRCOfUSApQA@BI6h4
represent an attractive therapeutic strategy for reducing plasma TG and
VLDL in 20dyslipidem c individuals, and treatnent can concurrently raise
HDL-C | evel s with no adverse effects on LDL-C. Exanple 10: 1SI'S 304801
Phase HepSid Phe &l Rduk@dn In a double-blind, single and nmultiple
ascendi hg-dosé (SAD and MAD) Phase 1 study, 25healthy subjects, aged 18 to
55 yegé\%a}yéﬁyrs% randonly assigned in a 3:1 ratio to receive | SIS 304801 or
pl acebo (normal saline). WD 2012/ 149495PCT/ U52012/ 035694 SAD

subj ect s re_adm nj red a..single subcutaneous ) 1 Rl.ectd o 50, 100,
300, “or 400 7RG MLANEETLRE P f s CePagt kERREYEo Rl ol BrECEIL AP pet to
t he StnglysiCar¥aerifife0 Thatvautpativiaad invd Siplecedaddayskel iantodutied 4omnaiing®Rpdow)
for blood sanpling and for clinical evaluation. The subjects were foll owed
undi | bpdigr wih ta-pisicapiethaplal hatissyepyers hosagsmaerbasi Npelr N epresprp

subj e idh SHar | t4 =iy [ 0 400
ng at %ﬁé‘@@&@&ﬁ 2&3& a%‘%l suﬁajlsgg(}:lg gﬁ%?@% l\g/gg’ @%%%%i‘%g’ Irscja[g?'r%%ﬂof S@{% oses
t he f i signifiesdt réddayisn bf ABo@HUMRNA ol t@uedlisby tthe ®Bse@kitrgl. dbsi ng for 3 weeks
(Days 8, 15 and 22). The subjects were followed for 8 weeks after their

| ast dose of study drug. The subjectgpleepurned to the Study Center 10 for

an_out pakiceftInMib&idn AMJRYE RRANA3E (ROhe QR thdtkeDUMEr MALOY HePBS@fnely and

Qe

clinical |aboratory evaluations] and for bijood Samptijng for PK anal ysis. The
subj ects were foll owed unti y 7 day oM. when they were eval uated
by a tel ephone interview bﬁ‘#@%@ 8’? {ie&bs %’Iltlg@g}é%élt the Study Center from
days -1 to 6 and days 22te-23; V%( F..V\, were—provi ded the diet shown in
Tabl e 33. The subjects flastéd flor at!Q east| 12 Adurs pefore 15bl ood sanpl es
were taken for evaluatign a8 Days 5,208, 15, 227823, 29, 36, 43 and 50 (24

hour wi ndow). Table 33 Study Center 4éatient D gt Study Day Serving Portion

10

Protein analysis

Approximately 1.5 mL of blood was collected from all study animals in Groups 1-4 and
placed in tubes containing K,-EDTA and then centrifuged for plasma separation. ApoCIII protein
levels were quantified on a clinical analyzer using a commercially available turbidometric assay

15  (Kamiya Biomedical Co., Seattle, WA). As shown in Table 23, treatment with ISIS 304801
resulted in significant reduction of ApoCIII protein levels in comparison to the PBS control. The

kinetics of ApoClIII protein level reduction was also analyzed and is presented in Table 24..

Table 23
Percent Inhibition of ApoClIII plasma protein levels in the rhesus monkey relative to the PBS
20 control
Groups Dose % inhibition
(mg/kg/week)
2 10 74
3 20 72
4 40 89
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Food Description Day -1 [Admt]
broccol i,

Beef & m xed veget abl e,

fruit salwo20ramye j uice
2 250 m .
syrup Orange juice
Chi cken Breast [Sandw ch]
Sal ad Condi ments

ApoClII plasma protein levels (mg/dL) on different days in the rhesus monkey relative to the
PBS control

Butt er
75 Q.

1250 m.
croi ssant

525 m .

Eggs,
1.5 cup 1-pkg.
on Kai ser

bun

Table 24

375 .
bean sprout,
Hor se shoe cake

Smal |

300 m .
green & red peppers
PUTNSRéa2033694 1
Scranbl ed Sliced peaches with
On side 355 m .
Cream of Mushroom Soup Crackers

Thai

Dose Da Da Da
Groups | (o karwk) | P2 7 6 | 30 | 86
1 - 4.0 5.5 3.8 5.7
2 10 48 32 | 02 1.5
3 20 45 3.8 0.9 1.6
4 40 52 | 29 | 00 0.6

noodl es with

Gilled

5  Lipoprotein particle analysis

To establish the kinetics of plasma ApoCIII suppression, plasma samples were collected 7
days before the commencement of dosing, as well as on days 16, 30 and 86 of the dosing period.
The samples were subjected to NMR lipoprotein particle analysis (Liposcience, Raleigh, NC).
Since there were no significant differences in ApoCIII lowering between the treatment groups
10 (Groups 2-4), the analyses is presented only of Group 2 (treatment group receiving 10
mg/kg/week). The data is presented in Tables 25 and 26.

Statistically significant mean changes from the baseline were observed in total plasma
triglycerides (TG) and in VLDL and chylomicron TG of the treatment group at day 30. At the
same time, the control monkeys demonstrated mean increases in the same parameters. Sustained

15  treatment with ISIS 304801 in these fructose-fed monkeys led to time-dependent increases in
HDL cholesterol particle numbers by approximately 8 umol/L (Tables 27) and did not produce
elevations in LDL cholesterol in these studies (Table 28). There were no significant changes in

LDL cholesterol particle quantity over the 12 week treatment period, relative to the PBS control
group.

20 At the time of sacrifice, livers were extracted using the Bligh and Dyer extraction method
(Bligh EG and Dyer WJ. Can J Biochem Physiol 1959; 37: 911-917) and quantified using a

Wako colorimentric TG assay. Antisense inhibition of ApoCIII did not increase hepatic TG

accumulation in any of the treatment groups relative to the PBS control group (Table 29).

Table 25
25 Change from baseline plasma TGmg/dL) on different days in the rhesus monkey
Dose Day Day Day
(me/kg/wk) | P 7| 16 30 86
PBS - 0 18 23 27
ISIS 10 0 22 32 27
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G nger Ale WO 2012/ 149495PCT/ US2012/ 035694 75 9. 250 M. 375 mM. On
side On side 300 M. Roast Beef Mashed Potatoes M xed Vegetables G avy
Garlic brwadoi2Agpioe juice 1 250 ml. Carrot muffin 2%pPRrius20a3sI8 On
side 1 300 mM. Pancakes Syrup Banana Orange juice 9" On side Cup

[ 304801 | | | | | |
Table 26
Change from baseline VLDL and chylomicron TG (mg/dL) on different days in the rhesus
monkey
Dose Day Day Day
(me/kg/wk) | P2 7| 16 30 86
PBS - 0 17 22 28
ISIS
304801 10 0 -22 -31 -26
5
Table 27
Change from baseline HDL cholesterol particles (umol/L) on different days in the rhesus monkey
Dose Day Day Day
(me/kg/wk) | P 7| 16 30 86
PBS - 0.3 -5.6 -3.5 -8.1
ISIS
304801 10 0.0 0.5 9.7 8.0
Table 28
10 Total LDL cholesterol particles (nmol/L) on different days in the rhesus monkey
Dose Day Day Day
(me/kg/wk) | P 7| 16 30 86
PBS - 982 928 1005 1184
ISIS
304801 10 1007 938 781 910
Table 29
Hepatic triglyceride content in PBS control and ISIS 304801 cohorts after 12 weeks in HTG
rhesus monkeys
Liver TG
(ug/mg) Average
PBS 9
10mg/kg/wk 16
20mg/kg/wk 18
40mg/kg/wk 6
15

Post-prandial plasma TG clearance

At 10 weeks, the post-prandial plasma TG levels in monkeys from the 10 mg/kg/week
group (Group 2) were measured at O hr, 1 hr, 2 hr, 3 hr, and 4 hr after providing a meal to the

monkeys. As shown in Tables 30 and 31, post-prandial plasma TG clearance was significantly
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1-pkg. 355 m. Mesquite Chicken, Chicken, bacon, cheddar, tomato, red
onion, & lettuce on whole wheat bread Ranch dressing Broccoli & cheese
soup Cr awkerw/14@98ger ale 375 g. 150 g. 1-pkg. 300 m PCTRSed128836p4 fry &

m xed vegetabl es, broccoli, carrots, celery, & onions Steaned rice Raisin
Apple juice 250 ml. 300 M. Fresh fruit salad Cranberry juice Day 3
Med. 300 ml. Cheese & vegetable onelet on whol e wheat bagel toasted G ape

j ui cejnPeasld a8 %%Wt%?@k@de&é@e 43 poscﬁl'a%ﬁﬁl PGS, FidRRthe RZZANRY) it

cheddar, sauted oni on & nmushroons on eese bread
monkeys of the 10 mg/kg/week group.

Post-prandial TG clearance was also assessed in Groups 5 and 6 (the PBS control and 40
mg/kg/week group after a fat challenge) at 12 weeks. The data is presented in Table 32, and also
5 indicates a significant decrease in post-prandial TG area under the curve (AUC) in monkeys of

that group compared to the control.

Table 30
Plasma TG (mg/dL) in the rhesus monkey
Dose
(ma/ke/wk) 0 hr 1 hr 2 hr 3 hr 4 hr
PBS - 167 169 146 147 131
ISIS
304801 10 105 87 95 102 80
10
Table 31
Post-prandial TG area under the curve (AUC) in the rhesus monkey
AUC
PBS 610
ISIS 304801 376
Table 32
15 Post-prandial TG area under the curve (AUC) in the rhesus monkey after fat challenge
AUC
PBS 613

ISIS 304801 405

Monkeys in the 10 mg/kg/wk group had lower fasting plasma TG levels than the PBS
group at 10 weeks. Results in non-human primates demonstrate that antisense inhibition of
ApoClIII represent an attractive therapeutic strategy for reducing plasma TG and VLDL in

20  dyslipidemic individuals, and treatment can concurrently raise HDL-C levels with no adverse

effects on LDL-C.

Example 10: ISIS 304801 Phase I Clinical Trial
In a double-blind, single and multiple ascending-dose (SAD and MAD) Phase 1 study,

25  healthy subjects, aged 18 to 55 years, were randomly assigned in a 3:1 ratio to receive ISIS

304801 or placebo (normal saline).
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Honey Bourbon Mustard, Zesty Gille Sauce Chicken noodle soup Crackers

G nger ale 400 g. 1.5 cups 1-pkg. 300 m. BBQ Chicken Breast, Vegetables,
cooked mwoapixamost| ower, carrots, red & green peppersPCHUSen2osamns
Flavored rice Gapes Apple juice 1 250 ml. Raisin Catneal cookie 2%
m |k Day 4 1 250 M. 300 M. Cheese Croissant Sliced Peaches in
syrup Orange juice 2 On side Cup 1-pkg. 355 m. Flatbread Samm e, with

g?'egglegg baagi R eddEk ad iTBER IS HYRLIRWaRESNGSC) Bijctish BF b 108NEY, or
400 mg (n=4/cohort) at the Study Center. The subjects returned to the Study Center for an
outpatient visit on Days 4 and 8 (£24 hour window) for blood sampling and for clinical
evaluation. The subjects were followed until Day 15 when they were evaluated by a telephone
5 interview.
MAD subjects were administered multiple SC injections at 50, 100, 200, and 400 mg at
the Study Center. The subjects received a loading regimen of 3 doses the first week (Days 1, 3
and 5) followed by once weekly dosing for 3 weeks (Days 8, 15 and 22). The subjects were
followed for 8 weeks after their last dose of study drug. The subjects returned to the Study Center
10  for an outpatient visit on Days 29, 36 and 50 (¥24 hour window) for safety and clinical laboratory
evaluations and for blood sampling for PK analysis. The subjects were followed until Day 78 (£7
day window) when they were evaluated by a telephone interview.
The MAD subjects stayed at the Study Center from days -1 to 6 and days 22 to 23, where
they were provided the diet shown in Table 33. The subjects fasted for at least 12 hours before
15  blood samples were taken for evaluation at Days 5, 8, 15, 22, 23, 29, 36, 43 and 50 (£24 hour

window).

Table 33
Study Center Patient Diet

Serving
Portion

525 ml. | » Thai noodles with Beef & mixed vegetable, broccoli, bean sprout, green & red peppers
375 ml. | e Fresh fruit salad

Day -1 300ml. | 6O i
[Admit] ¢ Orange juice

Study Day Food Description

1 | e Horse shoe cake
250 ml. | e 2% Milk

1 | » Butter croissant

2 | e Eggs, Scrambled
250 ml. | e Sliced peaches with syrup
300 ml | e Orange juice

Day 1 75 g. | ® Grilled Chicken Breast [Sandwich] on Kaiser bun
1.5 cup | ® Cream of Mushroom Soup
1-pkg. | ® Crackers
Small | e Salad
On side | o Condiments
355ml | ¢ Ginger Ale
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Broccoli & Cheese soup Crackers

t ender Bew® 2012h9495Wi t h carrot s,

G nger ale
2012/ 149495PCT/ US2012/ 035694 425 g. 325 g. 1 250 ni.
oni ons,

romai ne | ettuce,
Appl e juice

pasta, & dressings

WO

300 m. Beef Stew,
& potatoes ThaCcTdamsk@d/ 033601 h
Italian bread Sliced Pears in syrup

1 250 .

Bl ueberry muffin

206 M Ik Day 5 375 m. Med. 250

m. 300 m .

Corn Fl akes

Banana 2% M | k

75 g
250 ml.
375 ml.
On side
On side
300 ml.

o Roast Beef

¢ Mashed Potatoes
¢ Mixed Vegetables
o Gravy

e Garlic bread

¢ Apple juice

1
250 ml.

o Carrot muffin
* 2% Milk

3
On side
1
300 ml.

¢ Pancakes

o Syrup

¢ Banana

¢ Orange juice

9”

On side
Cup
1-pkg.
355 ml.

Day 2

¢ Mesquite Chicken, Chicken, bacon, cheddar, tomato, red onion, & lettuce on whole
wheat bread

¢ Ranch dressing

¢ Broccoli & cheese soup

e Crackers

¢ Ginger ale

375 g.
150 g.
1-pkg.
300 ml.

¢ Beef Stir-fry & mixed vegetables, broccoli, carrots, celery, & onions
o Steamed rice

e Raisin

¢ Apple juice

250 ml.
300 ml.

o Fresh fruit salad
¢ Cranberry juice

Med.
300 ml.

o Cheese & vegetable omelet on whole wheat bagel toasted
o Grape juice

9”

On side
Cup
1-pkg.
355 ml
Day 3

¢ Black Angus Steak, mozzarella, cheddar, sautéed onion & mushrooms on Cheese bread
¢ Honey Bourbon Mustard, Zesty Grille Sauce

¢ Chicken noodle soup

e Crackers

¢ Ginger ale

400 g.

1.5 cups

1-pkg.
300 ml.

¢ BBQ Chicken Breast, Vegetables, cooked mixed, cauliflower, carrots, red & green
peppers, green beans

¢ Flavored rice

o Grapes

¢ Apple juice

1
250 ml.

¢ Raisin Oatmeal cookie
® 2% milk

1
250 ml.
300 ml.

¢ Cheese Croissant
o Sliced Peaches in syrup
¢ Orange juice

Day 4 2
On side
Cup
1-pkg.
355 ml

e Flatbread Sammie, with Chicken, bacon, cheddar, tomato & romaine lettuce
o Buttermilk ranch dressing

¢ Broccoli & Cheese soup

e Crackers

¢ Ginger ale
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Appl e juice 6 pcs. 250 m. 250 m . 355mL. Chicken wings Fried rice

M xed cooked veggi es, green beans, carrots, & red peppers with sundried
tomat o sawoeo127fuys 6" Pizza Small 355 ml. Pepperoni [POTAIS201RI025694 a
doubl e hel ping of deli style pepperoni & 100% Pi zza Mozzarella Sal ad
Gnger Ale 1 250 mM. Alnond Croissant 2% M|k Day 6 [D scharge] 45 g.
300 M. Bagel with Cream Cheese Oange juice Day 22 450 g. 2 slices 300

m . [Breaktast QIel el S fRINAE et tks GIR Cafots, GIcAVE ofRel O ange Ui ce

325 g. | » Thai salad, with romaine lettuce, pasta, & dressings
1 | e Italian bread
250 ml. | e Sliced Pears in syrup
300 ml. | e Apple juice

1 | o Blueberry muffin
250 ml. | e 2% Milk

375 ml. | ® Corn Flakes
Med. | e Banana
250 ml. | e 2% Milk
300 ml | e Apple juice
6 pcs. | ® Chicken wings
250 ml. | e Fried rice

250 ml. | e Mixed cooked veggics, green beans, carrots, & red peppers with sundried tomato sauce
Day 5 355ml. | o 7-up

6” Pizza | e Pepperoni lovers Pizza a double helping of deli style pepperoni & 100% Pizza
Mozzarella

Small | e Salad
355 ml | e Ginger Ale

1 | « Almond Croissant
250 ml. | e 2% Milk

Day 6 45 g. | » Bagel with Cream Cheese
[Discharge] 300 ml. | e Orange juice

450 g. | » Breakfast Omelets Spinach & Feta cheese
2 slices | » Brown toast
300 mL | e Orange juice

9” | & Zesty Grille Steak Prime Rib Steak, mozzarella, cheddar, mushroom, sautéed onion, on
Cheese bread
On side | » Honey Bourbon Mustard, Zesty Grille Sauce
Cup | ¢ Broccoli & Cheese soup
Day 22 1-pkg. | e Crackers
355 ml | e Ginger Ale

400 g. | ® Herb Grilled Chicken Breast with Vegetables
1.5 cups |  Flavored rice
Small | e Fresh fruit salad
300 ml | e Apple juice
1 | » Raisin Oatmeal cookie
250 ml. | e 2% Milk

Day 23 45 g. |  Butter croissant
[Discharge] 300 ml. | e Orange juice

Results
Overall, ISIS 304801 demonstrated a good safety profile and was well tolerated in all
5  subjects with no clinically meaningful elevations of transaminase enzymes and no significant

adverse events.
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9" On side Cup 1-pkg. 355 m. Zesty Gille Steak Prine Rib Steak,
nozzarella, cheddar, nushroom sauted onion, on Cheese bread Honey Bourbon
Must ard, Woe=012/1@495] e Sauce Broccoli & Cheese soup Cr &cirarsgo2@sisger Al e
400 g. 1.5 cups Small 300 mM. Herb Gilled Chicken Breast wi th Vegetabl es
Fl avored rice Fresh fruit salad Apple juice 1 250 ml. Raisin Catneal
cookie 2% M Ik Day 23 [Di scharge] 45 g. 300 m. Butter croissant

Orange | Ui q@e bRRFHE EBaracteristics of MAD cohorts are shown in Table 34. MAD subjects
showed dose-dependent sustained reductions in total apoC-III and TG levels expressed as a

percentage change from baseline in Tables 35-36.

5 Table 34
Baseline Characteristics of MAD Cohorts
Placebo 50 mg 100 mg 200 mg 400 mg

(n=4) (n=3) (n=3) (n=3) (n=3)
Gender (M:F) 3:1 3:0 3:0 3:0 3:0
Age (yrs) 43.0 40.0 40.0 43.0 40.0
BMI (kg/m2) 27.7 24.0 273 28.0 275
Lipids & Lipoproteins, mg/dL
Apo CIII 6.3 10.4 9.5 11.6 8.7
Triglycerides 97 124 94 195 89
Total Cholesterol 195 157 196 185 181
HDL-C 45 42 46 43 62
Non-HDL-C 136 118 150 149 126
LDL-C 112 93 131 95 102

Per-protocol population. Values presented are the median.

Table 35
10 Dose-Dependent Prolonged Reduction in Serum ApoCIII:
Median % change in ApoCIII from Baseline

Study Day Placebo 50 mg 100 mg 200 mg 400 mg
Day 5 38.6 33.4 -4.5 -10.8 -42.6
Day 8 31.9 17.8 -5.2 -36.0 -78.6
Day 15 0.0 -22.1 -24.0 -54.1 -79.8
Day 22 11.7 -20.9 -21.0 -61.7 -86.4
Day 23 15.8 -15.6 -11.9 -58.7 -79.0
Day 29 -11.0 -19.7 -17.3 -70.5 -77.5
Day 36 1.9 -26.6 -32.1 -57.3 -69.5
Day 50 16.4 21.9 -3.9 -63.0 -78.6
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Overall, 1SIS 304801 denonstrated a good safety profile and was well
tolerated in all 5subjects with no clinically nmeaningful elevations of
transam maeeoenag4mes and no significant adverse events. PCWDS2012/035694

2012/ 149495PCT/ US2012/ 035694 The baseline characteristics of MAD
cohorts are shown in Table 34. MAD subjects showed dose-dependent sustai ned
reductions in total apoC 11l and TG | evel s expressed as a percentage change

frombaseline in Tabl es 35-36. 5Tabl e 34 Baseline Characteristics of MAD
Cohorts Placebo (n=4) 50 nmg (n=3) 100 ng (n=3) 200 ng (n=3) 400 ng (n=3)
Gender (MF) 3:1 3:0 3:0 3:0 3:0 Age (yrs) 43.0 40.0 40.0 43.0

Table 36

Dose-Dependent Reductions in Triglycerides:

5 Median % Change in Triglycerides from Baseline

Study Day Placebo 50 mg 100 mg 200 mg 400 mg
Day 5 78.5 50.0 15.9 -15.6 -1.7
Day 8 349 17.7 -24.5 -31.8 -38.5
Day 15 21.2 -27.4 -12.8 -50.8 -46.2
Day 22 12.2 -18.3 -9.8 -25.1 -53.8
Day 23 51.8 -4.0 1.1 -41.0 -44.2
Day 29 28.5 -19.5 -25.0 -43.1 -43.8
Day 36 15.4 -33.1 -34.8 -17.9 -36.5
Day 50 33.1 48.8 -23.9 -48.2 -48.1

Median percent change from baseline values in the 50, 100, 200 and 400 mg multiple-
dose groups showed reductions of total apoC-III of 20, 17, 71, and 78% and of TG of 20, 25, 43,
10 and 44%, respectively, one week (Day 29) after the last dose. Reductions were sustained for at
least four weeks after the last dose in the higher dose groups.
TG levels spiked at Day S and 23 for the placebo group, coinciding with the subjects’
overnight stays at the Study Center. It is thought that the diet provided by the Study Center led to
the surge in TG levels in the subjects staying overnight at the Study Center. ISIS 304801
15  decreased the TG spike in a dose-dependent manner. In a manner, the results shown herein,
indicate a postprandial effect on TG (although TG levels were assessed after a 12 hour fast) by
ISIS 304801 as a diet induced surge in TG was decreased in a dose-dependent manner by ISIS
304801.
LDL-C values did not change (data not shown) while HDL-C values tended to increase in

20  atreatment-dependent manner as shown in Table 37.
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40.0 BM (kg/ n2) 27.7 24.0 27.3 28.0 27.5 Lipids & Lipoproteins, ng/dL Apo
Clll 6.3 10.4 9.5 11.6 8.7 Triglycerides 97 124 94 195 89 Total Chol esterol

195 157 1W6 208%498% HDL- C 45 42 PCT/US2012/035694
Table 37
No Deleterious Effects on HDL-C
Study Day Placebo 50 mg 100 mg 200 mg 400 mg
Day 5 -5.9 7.7 3.1 -3.2 -16.1
Day 8 2.1 2.4 0.0 -11.1 -2.9
Day 15 -2.8 4.8 10.9 4.7 -9.7
Day 22 -0.6 4.8 8.7 11.6 -2.0
Day 23 0.7 7.1 12.5 19.4 -1.6
Day 29 2.1 19.0 0.0 13.9 8.0
Day 36 0.0 23.8 8.8 13.9 1.6
Day 50 -4.8 16.7 5.9 25.0 14.5

5 Example 11: ISIS 304801 Phase II Clinical Trial

A randomized, double-blind, placebo-controlled, dose response study is planned

to evaluate the dose/response pharmacodynamic effects of ISIS 304801 vs. placebo on fasting

apoC-III associated with VLDL levels. Additional endpoints to evaluate include:

the pharmacodynamic eftects of ISIS 304801 vs. placebo on fasting total apoC-III, TG, apoC-11
10 (total and associated with VLDL), apolipoprotein B-100 (apoB-100), apolipoprotein A-1 (apoA-

1), apolipoprotein A-2 (apoA-2), apolipoprotein E (apoE), total cholesterol (TC), low-density

lipoprotein-cholesterol (LDL-C), LDL-TG, VLDL-C, VLDL-TG, non-high-density lipoprotein-

cholesterol (non-HDL-C), non-HDL-TG, HDL-C, HDL-TG, chylomicron-C (CM-C), CM-TG,

free fatty acids (FFA), and glycerol levels; the post-prandial lipid, apolipoprotein and lipoprotein
15  characteristics and kinetics, and glucose levels in a subset of the patients in the study and assess

more extensive PK in another subset of the patients (will not be the same patients as those

undergoing the post-prandial assessment); and, the safety, tolerability and PK of ISIS 304801.

For each patient, the participation period consists of a <5-week screening period, (which
includes a 4-week tight diet control run-in qualification period), a 1-week study
20  qualification/baseline assessment period, a 13-week treatment period, and a post-treatment
evaluation period of 13 weeks, for a total of 32 weeks of study participation. Concomitant
medications and adverse events (AEs) will be recorded throughout all periods of the study.
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46 43 62 Non-HDL-C 136 118 150 149 126 LDL-C 112 93 131 95 102
Per - protocol popul ati on. Val ues presented are the nedi an. Table 35

10Dose- Deworndenit49sol onged Reduction in Serum ApoCl | 1: WeGt®R01200836900€e i n
ApoCl Il from Baseline Study Day Placebo 50 ng 100 ng 200 ng 400 ng Day 5
38.6 33.4

10

15

20

25

30

Patients will be at least 18 years of age and have fasting TG >500mg/dL at screening and
fasting TG >300mg/dL and <2000mg/dL after 4-weeks of tight diet control run-in.

Seventy two (72) patients are planned for this study. There will be 24 patients planned per
dose cohort (100, 200, 300 mg) with 18 ISIS 304801 (active) and 6 placebo patients per cohort.
Eligible patients will be enrolled equally (1:1) into a non-extensive PK/post-prandial group
(Group 1) or an extensive PK/post-prandial group (Group 2). Patients in Group 2 will be
randomized equally (1:1) to an extensive PK group (Group 2a) or a post-prandial assessment
group (Group 2b). Group 2a patients will be randomized equally (1:1:1) to 1 of the 3 dose cohorts
(100, 200, 300 mg) and, within each dose cohort, 5:1 to receive active or placebo. Group 2b
patients will be randomized equally (1:1) to 1 of 2 dose cohorts (200, 300 mg) and, within each
dose cohort, 2:1 to receive active or placebo. Group 1 patients will be randomized to dose cohort
and treatment in a manner that achieves an overall study randomization of 1:1:1 to dose cohort

(100, 200, 300 mg) and 3:1 to treatment (active, placebo).

Patients will be placed on a tightly controlled diet (after screening procedures are
performed) for the duration of study participation. After 28 days on the controlled diet, patients
will have baseline measurements and be assessed for qualification of enrollment into the
treatment phase of the study. Patients who meet the enrollment criteria following diet run-in will
be enrolled equally (1:1) into a non-extensive PK/post-prandial group (Group 1) or into an

extensive PK/post-prandial group (Group 2) and randomized within their Group assignment.

Study Drug and Treatment

A solution of ISIS 304801 (200 mg/mL, 1.0 mL) contained in 2-mL stoppered glass vials
will be provided.

The placebo for this study will be 0.9% sterile saline.
ISIS 304801 solution and placebo will be prepared by an unblinded pharmacist (or qualified
delegate). Vials are for single-use only. A trained professional, blinded to the identity of the drug,
will administer the Study Drug. The Study Drug will be administered as a SC injection in the
abdomen, thigh, or outer area of the upper arm on each dosing day. Doses of 100 and 200 mg will
be administered as a single SC injection. Doses of 300 mg will be administered as two equal

volume noncontiguous SC injections.
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Patients will receive 13 doses of Study Drug administered by SC injection once a week

for 13 weeks (Days 1, 8, 15, 22, 29, 36, 43, 50, 57, 64, 71, 78, and 85).

Patients will complete the treatment visits on Day 1 + 0 days and on Day 8, 15, 22, 29, 36,
43, 50, 57, 64, 71, 78, and 85 within £+ 1 day. Patients in the extensive PK group will also visit the
5  clinic on Day 2 and 86 + 0 days relative to Day 1 and 85, respectively, for the 24 hour blood
draw. Patients will complete the follow-up visits on Day 92 and 99 within + 1 day, Day 127
within + 3 days, and Day 176 within + 5 days of the scheduled visit date. Patients in the post-
prandial assessment group will also visit the clinic on Day 103 within + 2 days and on the day

following the Day 103 wvisit for the 24 hour blood draw.

10 Preceding each visit that includes a blood draw for pharmacodynamic measurements
(Days 8, 15, 29, 43, 57, 71, and 85), patients will be provided a standardized pre-cooked meal for
the dinner on the evening prior to their visit (to ensure equal moderation of fat intake, per patient
and per time point) after which they will remain fasted. Alcohol consumption will not be allowed

for 48 hrs preceding these clinic visits.

15 Blood will be collected for measurement of VLDL apoC-III and other pharmacodynamic
markers on Days 8, 15, 29, 43, 57, 71, and 85 (prior to Study Drug administration).

Patients in the post-prandial assessment group will consume standardized pre cooked
meals (lunches and dinners (provided) and instructions for breakfasts and snacks) for the 2 days
prior to the post-prandial evaluations. On each of the post-prandial evaluation days, following the

20  blood draws, patients will consume a standardized liquid meal, which represents about a third of
the daily caloric requirements, with a stable radioisotope tracer, followed by serial blood
sampling. Patients will receive a standardized pre-cooked meal 9 hrs after consuming the liquid
meal, after which they will fast until the 24 hour blood draw the following day.

In addition to trough sample collection, patients in the extensive PK assessment group

25  will undergo serial blood sampling for 24 hrs after their first (Day 1-2) and last (Day 85-86) dose
of Study Drug.

Post-treatment Evaluation Period
Patients will be followed until Study Day 176. During this time, patients will return to the
30  study center for outpatient clinic visits on Study Days 92, 99, 127, and 176 (and Day 103 for

patients in the post-prandial assessment group) for safety and clinical laboratory evaluations
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(blood draws), diet counseling and monitoring, concomitant medication usage recording, and AE

event collection.

Blood samples for PK and PD analysis will be collected periodically throughout the post-
treatment evaluation period. Laboratory measurements of serum chemistry, urinalysis,
5  coagulation, complement, hematology, immune function, thyroid function, and full lipid panel

will be performed at the various times throughout the study.

Post-prandial assessments will be done in a subset of patients as described below.

Post-prandial Meal, Sampling Schedule, and Assessment

10 Post-prandial assessment for lipoproteins metabolism will be performed using a
radiolabelled meal supplemented with a labeled tracer, 3H-palmitate (300uCi, Perkin Elmer Inc.,
Woodbridge, ON, Canada),sonicated into the liquid meal. Palmitate is a fatty acid that is a
common constituent of any diet. The 3H-palmitate tracer emits weak radioactivity, equivalent to
an X-ray. Since dietary palmitate is incorporated into chylomicrons as they are formed in

15  the enterocytes of the gut, this enables monitoring the appearance and clearance of newly-
formed chylomicrons from circulation. The methodology to be applied for studying post-
prandial kinetics of chylomicrons appearance and clearance is well-established (Mittendorfer et
al. 2003, Diabetes, 52: 1641-1648; Bickerton et al. 2007; Normand-Lauziere et al. 2010, PLoS.
One, 5: €10956).

20 A liquid meal (similar to a milkshake) containing a small amount (300uCi)
of radiolabelled fatty acids (3H-palmitate) will be provided. The liquid meal will provide about a
third of the daily caloric requirements. From 1 hr prior to 9 hrs after the ingestion of the meal, a
constant infusion of [U-13C]-K palmitate (0.01umol/kg/min in 100 ml 25% human serum
albumin; Cambridge Isotopes Laboratories Inc., Andover, MA) and a primed (1.6 umol/kg)

25  continuous (0.05 pumol/kg/min) infusion of [1,1,2,3,3-2H]-glycerol (Cambridge Isotopes
Laboratories Inc.) will be administered as previously described (Normand-Lauziere et al. 2010,
PLoS. One, 5: €10956). Plasma palmitate and glycerol appearance rates will be calculated using
Steele’s non-steady state equation assuming a volume of distribution of 90ml/kg and 230ml/kg,

respectively (Gastaldelli et al. 1999, J Appl. Physiol, 87: 1813-1822).
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Blood samples will be drawn at intervals before and after the ingestion of
the radiolabelled meal on days prior to and after the Treatment phase as noted in the table below.
A standardized meal will be given to the participants after the 9 hr blood draw. Blood will be
collected in tubes containing Na2 EDTA and Orlistat (30 pg/ml, Roche, Mississauga, Canada) to
5  prevent in vitro triacylglycerol lipolysis and separate samples will be collected in NaF tubes for
plasma glucose determination.
The following will be measured at each time-point:
* Plasma and CM fraction levels for 3H-tracer
* Plasma [U-13C]-K palmitate and [1, 1, 2, 3, 3-2H]-glycerol appearance rates
10 * Plasma and CM fraction levels for TG, TC, and apoB
* Plasma and VLDL fraction levels for apo CIII, apo CII, and apo E
* Plasma levels for glucose
Plasma samples may also be used for profiling of drug binding
proteins, bioanalytical method validation purposes, stability and metabolite assessments, or to

15  assess other actions of ISIS 304801 with plasma constituents.
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val ues i rwOhRe1253949500, 200 and 400 ng nul ti pl e-dose gr oRrp3/Ush@n2mes694
reductions of total apoC-I1l of 20, 17, 71, and 78% and of TG of 20, 25,

43, 10and 44% respectively, one week (Day 29) after the |ast dose.
Reductions were sustained for at |east four weeks after the |ast dose in

t he hicghervigose groups. TG | evel s spiked at Day 5 and 23 for the

pl acebo group, coinciding with the subjects' overnight stays at the Study
Cent efypgts él?m{elaqyght that the diet provided by the Study Center led to the
surge in TG levels in the subjects staying overnight at the Study Center.

| SI'S 304801 15decreased the TG spi ke in a dose- dependent manner. In a

manner, th u shown indicate a ip ffect on TG

(o't hdugh PanFRverlinarengd ot Bk ap el i AR I HpEITS 20ng01 as a
di et i nduceg) sursggcﬂd% a'ﬁ(énwﬁﬁ iHacsPRsRE dnd a dose- dependent manner by ISI'S
304801. C val ues did not change (data not shown) while

El DL- C val (®s t@dmgnlstcr@ng neorepmaditargeiingaApe@al teghe aripkbndent nanner as
SEP ]9 \ém;tvxli ere y% edelss:{a\ﬁoe&jgz}lg%ﬁée]dllorﬁge ragglol#%tozllﬂgﬁ?s@ %prggetzf ¢ 37 No Deleterious

2. A method of preventing, delaying or ameliorating a cardiovascular disease, disorder,
condition or symptom thereof or onset of a cardiovascular disease, disorder, condition or
symptom thereof in an animal comprising
(a) selecting an animal in need thereof, and
(b) administering a compound targeting ApoCIII to the animal,

thereby increasing HDL levels in the animal, wherein the cardiovascular disease, disorder,

condition or symptom or the onset of the cardiovascular disease, disorder, condition, or symptom

thereof, is prevented, delayed or ameliorated.

3. A method of reducing the risk of a cardiovascular disease, disorder, condition or
symptom in an animal comprising
(a) selecting an animal in need thereof, and
(b) administering a compound targeting ApoCIII to the animal,

thereby raising HDL levels in the animal, wherein the risk of a cardiovascular disease, disorder,

condition, or symptom thereof, is reduced.

4. A method of decreasing CETP levels by administering a compound targeting ApoCIII to

an animal, wherein CETP levels are decreased.

5. A method of increasing ApoA1l, PONI, fat clearance, chylomicron triglyceride clearance,
postprandial triglyceride clearance and/or HDL comprising
(a) selecting an animal in need thereof, and

(b) administering a compound targeting ApoCIII to the animal,
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wherein ApoAl, PONI, fat clearance, chylomicron triglyceride clearance, postprandial

triglyceride clearance and/or HDL is increased.

6. A method of preventing, delaying or ameliorating pancreatitis comprising
(a) selecting an animal with, or at risk of, pancreatitis, and
(b) administering a compound targeting ApoCIII to the animal,

wherein the pancreatitis is prevented, delayed or ameliorated.

7. A method of preventing, delaying or ameliorating pancreatitis comprising
(a) selecting an animal with, or at risk of, pancreatiis, and
(b) administering a compound targeting ApoCIII to the animal,
thereby increasing chylomicron clearance, wherein the pancreatitis is prevented, delayed or

ameliorated.

8. A compound targeting ApoCIIl, for use in increasing HDL levels or improving the ratio
of TG to HDL by

(a) selecting an animal in need therof, and

(b) administering a compound targeting ApoCIII to an animal,

whereby HDL levels are increased or the ratio of TG to HDL is improved.

9. A compound targeting ApoCIIl, for use in preventing, delaying or ameliorating a
cardiovascular disease, disorder, condition or symptom thereof or onset of a
cardiovascular disease, disorder, condition or symptom thereof in an animal comprising
(a) selecting an animal in need thereof, and
(b) administering a compound targeting ApoCIII to the animal,

thereby increasing HDL levels in the animal, wherein the cardiovascular disease, disorder,

condition or symptom or the onset of the cardiovascular disease, disorder, condition, or symptom

thereof, is prevented, delayed or ameliorated.

10. A compound targeting ApoClIII, for use in reducing the risk of a cardiovascular disease,
disorder, condition or symptom in an animal comprising

(a) selecting an animal in need thereof, and
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Day 23 0.7 7.1 12.5 19.4 -1.6 Day 29 2.1 19.0 0.0 13.9 8.0 Day 36 0.0 23.8
8.8 13.9 1.6 Day 50 -4.8 16.7 5.9 25.0 14.5 5Exanple 11: 1SIS 304801 Phase
[l diniosb20r@b498 random zed, doubl e-blind, placebo-ceatrruskéied3scdose
response study is planned to evaluate the dose/response pharnacodynam c
effects of 1SIS 304801 vs. placebo on fasting apoC- 111 associated with VLDL
| evel s. Additional endpoints to evaluate include: the pharnmacodynam c

effects of (§)SI S 30ABYLi¥Sa cRhREFRRRBIAARPSOU foh@hniARPC | 11, TG apoGC ||
thereby raising HDL levels in the animal, wherein the risk of a cardiovascular disease, disorder,

condition, or symptom thereof, is reduced.

11. A compound targeting ApoClIII, for use in decreasing CETP levels by administering a

compound targeting ApoCIII to an animal, wherein CETP levels are decreased.

12. A compound targeting ApoCIIl, for use in increasing ApoAl, PONI, fat clearance,
chylomicron triglyceride clearance, postprandial triglyceride clearance and/or HDL comprising
(a) selecting an animal in need thereof, and
(b) administering a compound targeting ApoCIII to the animal,
wherein ApoAl, PONI, fat clearance, chylomicron triglyceride clearance, postprandial

triglyceride clearance and/or HDL is increased.

13. A compound targeting ApoClll, for use in preventing, delaying or ameliorating
pancreatitis comprising

(a) selecting an animal with, or at risk of, pancreatiis, and

(b) administering a compound targeting ApoCIII to the animal,

wherein the pancreatitis is prevented, delayed or ameliorated.

14. A compound targeting ApoClll, for use in preventing, delaying or ameliorating
pancreatitis comprising

(a) selecting an animal with, or at risk of, pancreatitis, and

(b) administering a compound targeting ApoCIII to the animal,
thereby increasing chylomicron clearance, wherein the pancreatitis is prevented, delayed or

ameliorated.

15.  The method or use of any preceding claim, wherein the animal has, or is at risk for,

hypertriglyceridemia.

16.  The method or use of claim 15, wherein the animal has a triglyceride level between 100-

200 mg/dL, 100-300 mg/dL, 100-400 mg/dL, 100-500 mg/dL, 200-500 mg/dL, 300-500 mg/dL,
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10(total and associated with VLDL), apolipoprotein B-100 (apoB-100),

apol i poprotein A-1 (apoA- 1), apolipoprotein A-2 (apoA-2), apolipoprotein E
(apoE), twoabixtgisesterol (TC), |owdensity |ipoprotei nPChaiSesi2os55b4
(LDL-C), LDL-TG VLDL-C, VLDL-TG non-high-density |ipoprotein-cholesterol
(non-EIDL-C), non-EIDL-TG EIDL-C, EIDL-TG chylomcron-C (CMC), CM TG
free fatty acids (FFA), and glycerol levels; the post-prandial |ipid,

apol | Rops0b figanol iopORIAE! o DAL eTdostddbamane, $oneIdoGReapshal ucose

| evel s in a subset of € patients in the study ahd assess nore extensive
PK i nlaomgail., $06:94600 ofz/dlhd 0Pl behmg/dlwil DO-2008 mgallt, HE0-280@ meadli, &60<2088

t hose under.gai th ost.- ndi S me ;o an t he t

tol o ALY 0ER0 mRrah Pl Wolghadh, AR°RU g Lo pngaE T Fidooo muar.
parti goeabo@mgRE!, 1900-20005ie3dIS 10002060 mMbREK 1360-2000 RG/AENDOSL20¢0MAEN.,
includes a 4-week tight diet control run-in qualification period), a 1-week
st udy13%2%mgﬁlcéﬂ(§%ﬁ@%§é4dﬂ4nér B2 0eng/dberi od, a 13-week treat nent
period, and a post-treatnment eval uation period of 13 weeks, for a total of
32 weeks of study participation. Concomtant nedications and adverse events
(AEs) 1% | | Tihe nictiaalr dtede bheloing hHUiheadih thetypedfiggteridegnis isuthgdridkéoMDype 11,

2012/ 149495PCT/ US2012/ 035694 Patients wll be at |east 18 years of
age aht Rve fasti ng TG >500ng/dL at screening and fasting TG >300ng/dL and
<2000ny/ dL after 4-weeks of tight diet control run-in. Seventy two

(72) tients are planned for this study. There will be 24 patjents planned
per’ dote G smeﬂzm,usgegenygﬁeceaw Gliifth Wheraisihg astmal o ¢ aerdtsdicshd 6

pl acehqdpatb ePpStRtYcepiabalat - SEligible patients will be enrolled equally
(1:1) into a non-extensive PK/ post-prandial group (Goup 1) or an extensive
PK/ post -prandi al group (Goup 2). Patients in Goup 2 wll be random zed

equal Ly (1. t n extepsive. PK group (G ou .0r ost - pr.apdi al

asses éEnt ??Eﬂfgho%@%ﬁﬁogéfl.m oup 248 eagelng“?ggt\%%tllfaggtefoéﬁ%o‘ﬁi%d equal l'y
(1: 1: Bpfidiency RfantARBIIdRSen&PhiemMt s (100, 200, 300 ng) and, wi thin each dose
cohort, 5:1 to receive active or placebo. Goup 2b 10patients wll be
random zed equally (1:1) to 1 of 2 dose cohorts (200, 300 ng) and, within
each dose dbbatethodrst of argcEescdiracdlaive whiergh thealnmal Gaow prigly qmide devies>wi | |
be random zed to g‘%se cohort a(ﬂ% treatment in a manner that achi eves an
over aPPY & andh BRIROZBIAUS A-PhFdeiciEngy t o dose cohort (100, 200, 300 ng) and
3:1to treatnent (active, placebo). Patients will be placed on a tightly
controlled diet (after screening procedures are 15perforned) for the

dur at 2én ofThs methodparuse of @aitm 617, 1&far é#, RBerciaytbe owrdakbel dyhtmiotonedeadinet
patients will have haseline neasurenents, and be assessed for. qualification
of - enPBIMRETRICHE o REpiaadi ey SSHSE O CRereten Ay TP RAT LR H et ¢ he

enrollment criteria following diet run-in will be enrolled equally (1:1)

L 0 287on TR BRSSPl el v

assi gageiwn AGES) WWOY ug SHO IDme@trent A solution of ISIS 304801
(200 ng/nmL, 1.0 nlL) contained in 2-nL stoppered glass vials will be

provi ded. The placebo for this study will be 0.9% sterile saline. 251SIS

30480%,;sol g N epar i i st (or
qual i |3'ed gtg}ag&gt e; rR{SﬁQF%&a&%&éfﬁi (IJI%ECS@E?QP\ZIF ﬁeg%ﬁ%ﬁ?’@pkjﬁmt {rag‘r& ﬁg%%&;%g?ggés?onal ,
bl i ndeddiftedt digonddedtidey of the drug, will adm nister the Study Drug. The
Study Drug will be adm nistered as a SCinjection in the abdonen, thigh, or
outer area of the upper armon each dosing day. Doses of 100 and 200 ny

wi 'l bg admpRinshiest RS ofclginnd} Buirteih MERbARR o9SRR1BHdSAR AMictobhsePe

adm ni stered as two equal
sequence comprising at least 8 contiguous nucleobases of a nucleobase sequence of SEQ ID NO:

3.
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30 vol unme noncontiguous SC injections. WO 2012/ 149495PCT/ US2012/ 035694
Patients will receive 13 doses of Study Drug adm nistered by SC injection
once a weeR 2hri4ddsweeks (Days 1, 8, 15, 22, 29, 36, 43PCHUS2®Z/03644 71,
78, and 85). Patients will conplete the treatnent visits on Day 1 O
days and on Day 8, 15, 22, 29, 36, 43, 50, 57, 64, 71, 78, and 85 within 1
day. Patients in the extensive PK group will also visit the 5 clinic on

Day 273nd §@e nQugdRys Js€ B%lhi\ﬁ?%ﬁ,%@é’m %&ﬂﬁl&%ase{s@&tﬁ@ﬁ& b¥@k¥modifdd t he 24

hour bl ood draw. Patients wll conplete the followup visits on Day 92 and
99 wi phgenucleotdy s S0&y caigflemientaiynto anutiepbaseangheDay ol TIBOUDINMON] o6SHQYP of t he
schedg#zq%visit date. Patients in the postprandi al assessnent group wl |

al so vI'sit the clinic on Day 103 within 2 days and on the day foll ow ng
the Day 103 visit for the 24 hour blood draw. 10Precedi ng each visit that
includes a bl ood draw for pharnacodynam c nmeasurenents éDays 8, 15, 29, 43,
57, 726. andhg®ethqsarivsppsclaim £3,pehesein vhedaslepbatesndenngds ebde prasliisbked neal
for t i . be evenin rior_t i r Visi r I

roder STESHEBRUIER doPF sUS e RLE Kl RehiElsko Rl b SR BT Faf ShBIn ¢ hey
will mga n fasted. Al cohol consunption will not be allowed for 48 hrs
preceding these clinic visits. 15Blood wll be collected for neasurenent of
VLDL apoC-111 and ot her pharnmacodynam c markers on Days 8, 15, 29, 43, 57,
71, aagl. 85_’[@1?'1156%0&(9 u§& Ufié/lai% Y8 iH'tl"?etﬁLﬂéogg's)e's uence ob Bk nEStifed N the
post - prandi al assessnent group w consune stang%rorlll zed pre cooked neal s
(I unclobgoartboddaizel0®%d rmmpledenthryand nunkbbase seqracd of SHP eRRY@sT sr S IBnacks)
for tgf.ﬁhdays prior to the post-prandial evaluations. On each of the

post - Qirrdi al  eval uati on days, follow ng the 20bl ood draws, patients w ||
consune a standardized |iquid neal, which represents about a third of the
daily caloric requirenents, with a stable radi oi sotope tracer, followed by

ser i ak8bl odiie suttpidi arguse Phanyeeftodaings 2B-27evberemn the soaiiekar aligoedclpotalesookssd neal
9 hrs after. consunm ng,t.he l.iqui al, after which they will fast until the
24 hoﬁfaﬁllnglgds(%@@%ﬁ Tlﬁ‘é&figf’,l %“ﬁge"gg@ In addition to trough sanple
collection, patients in the extensive PK assessnent group 25w || undergo

serial blood sanpling for 24 hrs after their first (Day 1-2) and | ast (Day
85- 8619dosdhemethadayr use afjanyrfsdaimg @3 t2%e wheeiaihg arqdifedraigosecleotide consists

Patie | tat%if I until Study Day 176. During this tinme, patients
w | | r%ﬁ%\r%nﬁélé éﬁgfﬁg}ﬁ%’y center for outpatient clinic visits on Study

Days 92, 99, 127, and 176 (and Day 103 for patients in the post-prandial
assessnent é[%roup) for safety and clinical |aboratory evaluations 99 WO

2012/ 349498pemetissiorase sEeaim ¢ vohsaein thampdifigd stizeuyiglestifs eRpsisticPiddni t ori ng,

concomi pedigeati on usage recordi ng, and AE event collection.
Bl ood sanmp uecs or PK and PD analysis will be collected periodically
t hroughout the posttreatnent eval uation period. Laboratory neasurenents of

serum,chem.stry,., uri nal is, oa tion, compl enent., henmmt ol oq i ne
o En MR metpd e PEa of R 3l Byt inseponde Uless oh e
vari ogs hbd¥Bed biSHIAREHEe &hensdindY in@astied@Ndikabe assessments wil | be done

in a subset of patients as described bel ow. Post-prandial Meal, Sanpling
Schedul e, and Assessnent 10Post-prandi al assessnment for |ipoproteins

met ab%&.‘ Sk Inlletlpoed cg}%rsg 3f Hgi(%In klﬁlwrigsré'%n each modified internucleoside linkage of the

modified oligonucleotide is a phosphorothioate internucleoside linkage.

33.  The method or use of any of claims 23-32, wherein at least one nucleoside of the

modified oligonucleotide comprises a modified sugar.

34. The method or use of claim 33, wherein at least one modified sugar is a bicyclic sugar.
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radi ol abel | ed neal supplenented with a | abeled tracer, 3Hpalmtate
(300110, Perkin Elmer Inc., Wodbridge, QN, Canada), sonicated into the

i quid nesiD.2oRal4passate is a fatty acid that is a conmonPcose0essh4 of any
diet. The 3Hpalmtate tracer emts weak radioactivity, equivalent to an
X-ray. Since dietary palmtate is incorporated into chylom crons as they
are fornmed in 15the enterocytes of the gut, this enables nonitoring the
appeangnce TaRchetlRAGARE Bf QhinD S Whierdif hRYst GAY nRIM SIS arl doPrizkd £o1-8L 1 on.
The net hodol ogy to be applied for studying postprandi al kinetics of

chyl omethyomgetaplpear ance and cl earance is wel |l -established (Mttendorfer et
al . 2003, Diabetes, 52: 1641-1648; Bickerton et al. 2007; Normand-Lauziere
et al. 2010, PLoS. One, 5: e10956). 20A liquid neal (simlar to a

m | kshake) The Ml dtGis8 oS df BIRENE-3G3QBBkin atQéast a6l MicaReldbedideat ty aci ds
(3H-palmtate) will be provided. The liquid neal wll provide about a third
of t henad#fiqdyoligahetleatidesquiprisesemmedified onelgotase.prior to 9 hrs after the

i ngestion of the nmeal, a constant infusion of [U13Q K palmtate
(0.01[trol /kg/mMin in 100 M 25% human serum al bum n; Canbri dge | sot opes
Labor gvor i @%e hitthod AndevLelainVBy, vatiedeia thiy ino@idied hudedbas®ls/ kP medhtamdsineious
(0.05 [trol /kg/ mn) infusion of [1,1,2,3,3-2E1]-glycerol (Canbridge

| sot opes Laboratories Inc.) will be adm nistered as previously described

( Nor d-L i 1052 P -mﬁem y mtate and
gl ycg? ?)l ag%égﬁé@ggérr@%gga%%?%iﬁg% (?%{Pcu a?eget&jélﬁgg %egg{j‘gﬁ(gsm%lgs%gsteady

st at e equata)on agapregnend cowdisting obfinkkdsdaoixbuitclemsides; 90nil/ kg and 230ml/ kg,
respecti Vellé (CGastal.delli et al, .199!2,. J Agghl . .Physiol, 87: 1813-1822). WO
2012/ 149498PCT/ 8320129 PEEEUCESHRS SavpiedugiePsidese drawn at intervals
before and@f t e 3t Rgnd 898Rh QhsRfing NRkd@ARICRILGRE!; ! ed meal on days prior to
and after the Treatnent phase as noted in the table below A standardized
meal wihefeimbthegiap eegment ieospamed onpadintelyaidjarent toeand barwdsh tledS dviagseBhedd

wi |l be,coll ected ineegub(gs cont ai ni n Nacf TAf}and Ol sttat &'30 tg/m,
Roche 416sh S4Bz eemBhARLRTCTER Sph BUARSISOTFReT B CRRGTHAMPEPSI 2 | T pol ysi s
and sepaifaldsuganpl es will be collected in NaF tubes for plasma gl ucose
determ nation. The following will be neasured at each tine-point: Plasna
and CM fraction levels for 3Htracer Plasma [ U-13Q K
pal m t,at e 1 - - gl r . . l asma and
Gt 1 a0t 1 on T st rafe opblatf A ua 0 RbaiRRSRLARGROLR! ESpditel *3T8 Dy
fraction | eel safgap segigenCebhsistiap@f €112, linked dag@gnbcleosides; Pl asma
| evel s for glucose Plasma sanples may al so be used for profiling of drug
binding  (® préteiias sasmeahednpisiipaprt etlmsed pagleesideson purposes, stability

and netabolite gssess tnt BnsksBnd PEST BgLigactions of 18IS 304801

with pl asng Jeondti it e nﬁ/@“ﬁ%ﬁ%l@%@%&% OSi0Ts) 035604 CLAI MG What i s

cl ai medheresn theAapwedment of pasitomed snmgdibielt ddaehstoomdibepreeuitings twiagsegmentof TG

to H Iél/lnc? %/he 3’ wing se(g?%enﬁ%lvhee?eti}l ggchatpuc?eglsigglof Lglchr{)si%g ségqgern?fcc’)mggs(,jes a2’-0O-
methyoxyethyl sugar, wherein each cytosine is a 5’-methylcytosine, and wherein each

internucleoside linkage is a phosphorothioate linkage.

40. The method or use of claim 23, wherein the modified oligonucleotide comprises:
(a) a gap segment consisting of 10 linked deoxynucleosides;
(b) a 5’ wing segment consisting of 5 linked nucleosides;
(©) a 3’ wing segment consisting 5 linked nucleosides;
wherein the gap segment is positioned immediately adjacent to and between the 5’ wing segment

and the 3’ wing segment and wherein each nucleoside of each wing segment comprises a 2’-O-
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(b) adm nistering a conpound targeting ApoClIl to the animal, whereby H M
| evel s are increased or the ratio of TGto HHMis inproved. 2. A nethod of
preventi g0 20e/1a9498g or aneliorating a cardi ovascul ar diPSEASR)1208%04 der ,
condition or synptomthereof or onset of a cardiovascul ar di sease,

di sorder, condition or synptomthereof in an aninmal conprising (a)

sel ecting an aninmal in need thereof, and (b) adm nistering a conpound

t ar gety{ g, ADGF ! sluﬁgu‘? whBRi PRCHRt0sinB 8! £9Y mkeS S aiidaTatdhndiei&lash i n the

ani mal, wherein the cardi ovascul ar di sease, "disorder, condition or synptom

or thentemsdtoude liflage oy aplmsplswothantaidagse, di sorder, condition, or synptom
thereof, is prevented, delayed or aneliorated. 3. A nethod of reducing the
ri sk of a cardiovascul ar di sease, disorder, condition or synptomin an

ani maly] conphk siefthd(@uss 6f El&TnsiB-201 vakdiRthd ModBed ofifigieRbiidamnd a( b)
adm ni stering a conpound targeting ApoClIl to the animal, thereby raising

El DL negledbase pequprceanompaisingah iasti Shcanbigupusgiictspbases af aneslenhasd sequelicsése,

di sorg% Iﬁ;@gpri tion, or synptomthereof, is reduced. 4. A nethod of
decreasi™ng |§ | evel s by admi nistering a conpound targeting ApoClIl to an
animal, wherein CETP | evels are decreased. 5. A nethod of increasing ApoAl,
PON1, fat clearance, chylomcron triglyceride. clearance, postprandi al

tri 3' $éer i demethad PAFAECAR dheoriskipL a CHRIRIUY disgysedBRBERITHG CARPEFNEal |h n
oo mar S P MnBCA N RBE DY s TRah: bR Ao AR BRhe > LS e,

chyl omodifoed dligoghglemidedensisterratiCao 30 daked mmdkoaldes, rwigirgia ehid dedifieéar ance
and/or .EIDL is increased. 6.A nethod of preventing, delayj .

anel i GHELTUSFOHAR ErOaP FT LY AR AT é\ipﬂgﬂ? nudleic afﬁ)a_s §€<P%% 1 QAR i har SERu
or at 1Hind: Diand RARE Pk cbinpouSiministered (olthe &tiHaltedh&dsithdrig fpAPOUN
targeting ApoClll to the animal, wherein the pancreatitis is prevented,
del ay eardeyvasombiridineateebly increamop AL dfvelsr event i ng, del ayi ng or aneliorating
pancreatitis conprising (a) selecting an aninmal with, or at risk of,
pancreatiis, and (b) adm nistering a conpound targeting ApoCllI to the

ani mal3. t hey @bghol RE FeRiaging gheCivk Ok eh@ibvas i ANetse oMpan@btitishe apanieglagat i tis
is prevented, delayed or ameliorated. 8.A cogpound targeting ApoClIl, for
e

use i OMpUsiBGSIMpITRDIS todherrmeal a theppeviically eHectivgtanpusf offrarepdEndL by

(a) S%B&Bﬁélﬂg a%d?ﬁécf@lgoin&clgﬁ?cfg ctt)nsgt%{g’ ofaﬁd[o 30 linked nucleosides, and having a
nucleobase sequence comprising at least 8 contiguous nucleobases of SEQ ID NO: 3, and
wherein the compound administered to the animal reduces the risk for a cardiovascular disease or

pancreatitis, by increasing HDL levels and/or improving the ratio of TG to HDL.

44, A method of preventing, treating, ameliorating or reducing at least one symptom of a
cardiovascular disease in an animal, comprising administering to the animal a therapeutically
effective amount of a compound comprising a modified oligonucleotide consisting of 12 to 30
linked nucleosides, wherein the modified oligonucleotide is complementary to an ApoCIII
nucleic acid, as shown in SEQ ID NO: 1 or SEQ ID NO: 2, and wherein the compound
administered to the animal prevents, treats, ameliorates or reduces at least one symptom of the

cardiovascular disease in the animal, by increasing HDL levels.

45. A method of preventing, treating, ameliorating or reducing at least one symptom of a
cardiovascular disease in an animal, comprising administering to the animal a therapeutically

effective amount of a compound comprising a modified oligonucleotide consisting of 12 to 30
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(b) adm nistering a conpound targeting ApoClIl to an animl, whereby EIDL
| evel s are increased or the ratio of TGto EIDL is inproved. 9.A conpound
t ar get i ngwopoi4p495f or use i n preventing, del ayi ng or ameliusSe@ERI0BTHIA

cardi ovascul ar di sease, disorder, condition or synptomthereof or onset of
a cardiovascul ar di sease, disorder, condition or synptomthereof in an

ani mal conprising (a) selecting an animal in need thereof, and (b)

adm ni;ak&s ﬁlﬂzgeo%d%é)rﬁﬂg‘ﬂgané @rngglteb%e é&ﬁgléel otnﬁ)rfshl% AMa TR cotft%ﬁ&%by
increasing EIDL levels in"the animal, wherein the cardi ovascul ar di sease,
di sor deqclseotmmbﬂﬁml 1 NG 3rphdmwhereint the comgetndofdntihistecal tdithe s mal prevelitsease,
di sor dition r s tom t her eof vent ed, .del a or.

el | SERS SRR gisnal o Ght Py Bty Srfgi gl gl aey i ok
of a ¢Rrelsvasouliaflsdhseastmadi sorder, condition or synptomin an ani nal
conprising (a)selecting an animal in need t hereof, and 103 WO
2012/149495PCT/ US2012/ 035694 (b) adm ni stering a conpound targeti ng ApoCl ||
to th anl Ve i e, the risk
of a gar di g\E/‘Jédsm qu%d%g%gFelgég %@%&%rgo cgg%%cog&t 6‘?312 m%{ %%&f]eof IS

r educedcledslded, whempmuhé niodfEdtoliggnidastide fis ccftﬁﬂerﬂ&ﬁaﬂyﬁodﬁ@[@ﬂﬂilﬁh@cl@ﬁﬂ&d evel s
by adm ni steri nEgéa conpound targﬂf)‘i %1 ApoCl Il to an anipmal, wherein CETP
- el

| evel &8 w%c% HRNO:1horSRQ ysetn f?&u%ﬁ%@q sk fpp cargiovagpular
I ncreggk f?éﬁn D w Hein Ble&RLHIGE ap}iﬂxésgﬂ%féwfbrtarchﬂilc}%?édlﬂedl&' %‘@?;ﬁnce,
ec e or onpri sing a

post pran al tri g yceri ear an

sel ectinongpsaig HDL dalelsi n need t her eof , and (b) adm nistering a
conmpound targeting ApoClll to the animal, wherein ApoAl, PONlL, fat

cl earance, chylomcron triglyceride clearance, postprandial triglyceride

cl eargnce andioukh %mbﬁmh@ﬁrn%ﬁﬁﬁéh olidnfclEMRAUAL sty Feli BFoMREL 11, for
use in preventing, delaying or ameliorating pancreatitis conprisi ng

(a) sebdeodiday, and laningsd nuglaohasesequence cekpoding pleest 8 aphtigiouandcleobases of( b)

pancr S5 1 9 3. PRI Eal Ml 08 R tbrasPub o ShoumsRBlRl oy get i ng

ApoCl bhimall Ofhd#&i thdlcdMhipdi@a rédides M6 ridl Fdtth QFdiavmbilar @tdaRe oPpdhereantis by S
conpri si ng (é_?[lpsel ecting an animal with, or at risk of, pancreatitis, and

(b) admarefsEediPhdevsl URBrovEegEe Faily o&ﬁ&ttqHDlo the ani mal, thereby

i ncreasing chylom cron cl earance, wherein the pancreatitis is prevented,
del ayed or aneliorated. 15.The nethod or use of any preceding claim
wher ei4B. t he\ eshporind Ramprising hsna@lifiéd slkgohotleotide consisting of 12 to 30 linked

nucleosides, wherein the modified oligonucleotide is complementary to an ApoCIII nucleic acid,
as shown in SEQ ID NO: 1 or SEQ ID NO: 2, for use in preventing, treating, ameliorating or
reducing at least one symptom of a cardiovascular disease in an animal, and wherein the
compound prevents, treats, ameliorates or reduces at least one symptom of the cardiovascular

disease in the animal by increasing HDL levels.

49. A compound comprising a modified oligonucleotide consisting of 12 to 30 linked
nucleosides, and having a nucleobase sequence comprising at least 8 contiguous nucleobases of
SEQ ID NO: 3, for use in preventing, treating, ameliorating or reducing at least one symptom of a
cardiovascular disease in an animal, wherein the compound prevents, treats, ameliorates or
reduces at least one symptom of the cardiovascular disease in the animal by increasing HDL

levels in the animal.
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hypertriglyceridem a. 16. The nmethod or use of claim 15, wherein the aninal
has a triglyceride | evel between 100- 200 ng/dL, 100-300 ng/dL, 100-400

ng/ dL, 1000200/mgfdl, 200-500 ng/dL, 300-500 ng/dL, 104 PCWDS2012/035694

2012/ 149495PCT/ US2012/ 035694 400- 500 ngy/dL, 500-1000 ng/dL, 600-1000 ng/dL,
700- 1000 ng/dL, 800-1000 ng/dL, 900- 1000 ng/dL, 500-1500 ng/dL, 1000-1500
ng/ dL, 100-2000 ng/dL, 150-2000 ng/dL, 200-2000 ng/dL, 300-2000 ng/dL,

400- 2660 et I 2AOR I tecdir 2000, R ine LArROR TR ghy 0B GO0
ng/ dL, 900- 2000 ng/dL, 1000-2000 rg/dL, 1100-200 /dL, "1200- 2000 ng/ dL,
1300- 2000mited wLangma)@hmwmn@ﬁomnpssmf b0 P2 Paotiomy, deaknesy diZZessymntred, or

use of cl ai r.ei ertr| em a is. Fredri kson Type 11,
Vo sweaiegtathisah e ady ety SRGH it ol FZbEFTY sh Biink TRASTERE « ha” ani
has acgeantics cggﬁ(%?st fdtRadl Mmitihe, MinReiety dthy ERE] MRMBnss ofifle 1ihBs, net hod or
use of claim'18, wherein the genetic defect is a heterozygous LPL

def i ciclendigategn qrpraxpm@glorfnwlymb&q@ﬁng@f thezpdomps ardevepd or use of any
preceding claim wherein the animal has a triglyceride |evel > 500 ng/dL
and a heterozygous LPL deficiency. 21. The method or use of claimb5b, 7, 12
or 1451whereinsthblief raigigAsddlecély hadhbCingitohg eicante o£TMaa0 ¢HBL & spdmingkbyof
post prandial tri g[l yceri des and/ or decreasesE{é)Is Brandl al tr'}ﬁll)ﬁceri des.

22. TREMHBLeHE ©rth¢aumgt a goPdcons péeceial &l 1§ rasetieHDRdevels nucl ei ¢
acl d SRPUPAGRARe A LPTEROHI Mhebnfifa SEQ 1D N 2. 23 The method or
use of any reced i ng cl ai m~ wherein the conmpound targeting ApoClIl is a
nodi fied oli gonucl eotide. 24. The nethod or use of cI aim 23 wherein the
nmodi fi gd ol |j%onUé gotl de. has a. nucl epbase seggence risi at | east 8
cont i gaous “hiENEE BABEY el inga RS AP AN ISR S aldeay pEs NEPtaM of o

2012/ 1434k WRéRdbah Q7 aﬁ%l b¥ %dm?rﬁﬁeﬂi?é ﬁ‘)qqe Bhintd$ & cOhp&l d@n%@t&ng"@e rein

t he nucl eobase sequence of the nodified oligonucleotide is %

conpl SkENIANY: Bdo gravant, tedsaseclpeefaoncaluo atdEGt b N PtAMEL tlSEc@rdID)/a\s@llalz.

26. T t.hqd f cl. th f th
o 1 OBEREI BT oby e ePu gt tsvbl anaise apyy Sy DI RP Rt e Rl of
SEQ IBhiNG@l 1 or SEQ ID NO 2. 27. The nethod or use of claim 23, wherein

t he nucl eobase sequence of the nodified oligonucleotide is 100%
conplenmentary to a nucl eobase sequence of SEQID NO 1 or SEQ ID NO 2.

28. T h
ol | gorsict ecy feisO8 s B TR 16005 SaPbyirdind ina 35 Bl 26 SRR oo oy
29. Thémimitbi} rtheistimaf a ayifld dtigahutiedide ABvingtée edquehdecofTBRT) D &D: 3

ol i gonucl eot i de conS|sts of 12 to 30 linked nucl eosides. 30. The nethod or
use ofvheres Heraodifipbpliganuelrtidestirises ol i gonucl eoti de consists of 20 |inked

nucl eosi de 3 23-30, wherein at
| east one ?ﬁt er %L%cﬂ_g‘ggﬂq%& Ia? 1'hé§?g?%f1ﬁ&f'c¥e 8?? %J @l ‘gonucl eotide is a
nodi fied ifber nadl eosg %Iﬂﬂm‘lk(ag'fsting 825 likwel metdosidegr use of claim 31,

wherein eagh) rmdl f| ed internucl eqsi gil H:FPka e of the nodified
ol i gonucl ed¥i de 2i%s VANHIFSEIRLEAHTBR Besidedsi de |i nkage. 33. The

et hogyefeit R dap séerfis fdstioMed Z3mBdiate N5 &icht Rtank BRBTecAME: @%lhl%@@étﬁl&t()f
the nodified ol 1 gonucl eotide conprises "a nodi fied sugar. e net hod or

use ofn¢fhgidvadag segheengiwhesgin kachsnuctnosideotipdchedng segment somphsespc’1@- sugar .

Vo 20%%/,{&%?{%9,{%5%{%%82 %%rze{noga%g Cytosine is a 5’-methylcytosine, and wherein each

internucleoside linkage is a phosphorothioate linkage, wherein the modified oligonucleotide

raises the HDL levels and/or improving the ratio of TG to HDL in the animal.

54. A method of preventing, treating, ameliorating or reducing at least one symptom of a
cardiovascular disease in an animal by administering to the animal a modified oligonucleotide,
having the sequence of SEQ ID NO: 3 wherein the modified oligonucleotide comprises:

(a) a gap segment consisting of 10 linked deoxynucleosides;
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35. The met hod or use of claim 33, wherein at |east one nodified sugar
conprises a 2'-0- nethyoxyethyl. 36. The nethod or use of any of clains

23- 33, whwoebr/ap495east one nucl eosi de of the nodified ecrgsaucloassvs de
conprises a nodified nucl eobase. 37. The method or use of claim 36, wherein
the nodified nucl eobase is a 5-nethyl cytosine. 38. The nethod or use of
claim 23, wherein the nodified oligonucleotide conprises: (a) a gap segnent
consi sting@f |inked,deoxntcdRREMLESES 1ihBdd MicRosi¥kg Segnment consi sting of
| i nked nucl eosides; (C) a 3 wi ng Segnent consisting |inked nucl eosi des;
wher ei n t héc)gap aségmenseghenpowisistiogédinkedreatilenseley, adj acent to and bet ween
the 5 .w ng,segnment and the. 3' .w ng,.segnent and rein ch nucl eosi de of
cach WG SUG reR e 1 eagioted ShP AT S M RE SR FB of PESERDI el i m
23, WRRd gHers’ tifg @mefnt,%e@éih gINURICROLINE B EMRYinS @é%m&ﬁko@pﬂ@@ asegyent
consisting of 8-12 |inked deoxynucl eosi des; gP) a 5 w ng segnent

consi stethgxpethyl epn mhegimepshspiosideds a § cnethyBytaginggarseyherain eeehhsi sting 1-5

| i nke C | des; er ej nt. | S|t Ny iately
o e DAL BBl BB A0S SR PESLLPRE L TR LB
wher eipreves nréits; heeBodes of redacdy dMoagt GRGYRIPptone OIMbE afidsal avith' the-

nmet hyoxyet hyl sugar, wherein each cytosine is a,5'-nethy|c¥tosine ~and
wher e diyarrulaidiserssdyaaisingdhe Pkl alsuels andlopieppriae diafrbart TG talkHde in e, The
met hog, gr,juse of claim23, wherein the nodified oligonucleotide conprises:
(a) a gap segnent consisting of 10 |inked deoxynucl eosides; (b) a 5 wng
segnent consisting of 5 linked nucleosides; (c) a 3 w ng segnent

consisting 5 |linked nucl i des; erein the gap.se nt | osi ti.oned
et o A @aﬁhag@ﬁfa%% vy %@%ﬁéé&"% W@rgvmw*%gfge%@ﬁ@ﬁtw;hﬁ f%a_él apimgj by
segnenimandedtieloghdafrala BMaHEARI DpPikingAGHo MiBP o BEITBRb FOMREIsERS o1 2 - O
WO 2012/ 149495PCT/ US2012/ 035694 net hyoxyet hyl sugar, wherein each cytosine

is a % 30rbuoked repteosidess wharein thieemaifiedalidonugleetideus cempiedentarntceayeA paC1al
phosphor.ot hi oat e .1 i nkage.~ +41.~.The ir, use. of . cl.ai 8-40, wherein
Phe® haurFieds o Yo o5 HENRud W SR MBSl MBS B ResTY arfly o ! enct
8 conihpleRths thél fdtieUPase i BDLan micdn@ahlase sequence of SEQ ID NO 3. 42. A
nmet hod of reducing the risk for a cardiovascul ar di sease in an ani nal
conprising admnistering to the aninmal a therapeutically effective anount
of a npouyn .Sk Rg: [ fi Lgonuc 3 i St fe12 to 30
Iinkegghucgﬁggﬁﬁgg?bﬁkggg%h %g%héggiﬁg%%%#féﬁﬁﬁggééfﬁﬁéﬁﬁéhg%%%Pgéentary

t o ancAdaShsdulatdidegiedn ag iafings b AAMINisteriGHQ thOaNal 4 comp&iQ dohpNeing, and
wherein the conpound, adm ni stered to the animal reduces the risk for a

car di Gpdsfisd cliconndentids copyistingqfdadp A linted nusleasides, wiprein theappdifiedt reduci ng

the IlofifolRleoBd RIRYARGH BT, 8 ABBOAI AcIARACHCA! dbl ih BERPIFRIEor i
conprising adn ni st e ing to the ahimal a therapeutically effective anpunt
of a dbiyOuUhdo prvpnt] seatganselwoade b educd atdemsucheeyhipden ob tiei atdiogisaflarl2 t o 30

| i nked. nucl.eqsi des,, and.havi n nuc|l eohase sequence conprl Si t least 8
cont | GBS 1Rt B0 Bl HIBY R 3R RO 6 e L ohp BURE of 1

adm nipgieed to the animal reduces the risk for a cardi ovascul ar di sease or
pancreatitis, by increasing HDL | evels and/or inproving the ratio of TGto
HDL. 44. A nethod of preventing, treating, aneliorating or reducing at

| east _.gne Q f. a cardi cul ar disease in an animal., conprisin

i ndt or PhBRPGTohde e g L RSHS By RGBT O B R R g
CONMPOWNEleSHARPEdgBibid Rdnippdinkia€badt § GANLCHRAHUCRObARNST SEQND N0: 1 3viieRein0

| i nked nucl eosi des, wherein the nodifred oligonucleotide is conplenentary

t o an CAJddrvals prigedeesicasedei d, as shown in SEQID NO 1 or SEQID NO 2, and
wherein the conpound admi nistered to the aninal prevents, treats,

anel iorates or reduces at |east one synptom of the cardi ovascul ar di sease

i n thégani mamethby of iereasiag oDl PORMe s cleadhdce, Ahpieii@dn oiigl peegide Ridarm@ce
treatin aneliorating or reducing at | east one synptom of a cardi.ovascul ar
di sea@églil% BhadipintpigTInSte 3P ANIEIFh § CABRPHIGhA gy NYeabREs SBAVERgE camprising at

t her apeut4 8&%{%0&“1{&&%%% %g?E?tIDOﬁO% CORRAH ML SATRON R4 cfaffdl T 1 ed

ol i gonucl eot | consi sting 2 to 30 108
chylomicron triglyceride clearance or HDL is increased.
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WO 2012/ 149495PCT/ US2012/ 035694 | i nked nucl eosi des, and havi ng a nucl eobase
sequence conprising at |east 8 contiguous nucl eobases of SEQ ID NO 3, and
wher ei n twe 20vmowsd admi ni stered to the ani mal prevent SCTHUSRERDIS694

anel iorates or reduces at |east one synptom of the cardi ovascul ar di sease
in the animal, by increasing EIDL levels in the animal. 46. A conpound
conprising a nodified oligonucleotide consisting of 12 to 30 |inked

nucl eosi des, wherein the nodified oligonucleotide is conplenentary to an
ApoCl Il nucleic acid as shown in SEQID NO 1 or SEQID NGO 2, for use in
reducidfg t Hemeiholt of decreasoayr DR keyelsbaraddiisetagag icmaraanimnal aredmpaand haniegei n

R S R TR T R A s T

consisting of 12 to 30 |inked nucl eosides, and having a nucl eobase sequence
conprising at |east 8 contiguous nucl eobases of SEQID NGO 3, for use in
reduciofg t Hemeiho of tcregsivariodaBON lafat ¢leswase chylopugron daglyearisle iclpagance

ani mal ereln c : t ri i gvascul ar di sease
or padbFEPE I AT At g e S Pab R Rt FF o BBl ARG 201 6 of 76
t o El blcleobhSes of SED NG X; vtipreis ApgA S, PONI f fatcleahn@ochiddaitordeigh@ssdst i ng
of 12 to 30 linked nucl eosi des, wherein the nodified oligonucleotide is
conpl &learngs 9f HBLdRIN&H368d- | nucl eic acid, as shown in SEQ ID NO 1 or SEQ
ID NO 2, for use in preventing, treating, aneliorating or reducing at

| east one synptom of a cardi ovascul ar di sease in an aninmal, and wherein the
conpohd prAesemicind comsadtag cdIBEK) I A S, finr usetiuasmgdiDI.dasds axdérimpptving of

t he cardi ova | ar _di sease.in the animal by increasing EIDL levels. 49. A
conpo aE%Hﬁfﬁ&P HHMAY ol i gonucl eoti de consisting of 12 to 30

| i nked nucl eosi des, and having a nucl eobase sequence conprising at |east 8
conti guous nucl eobases of SEQ ID NO 3, for use in preventing, treating,
amel i 62at i Agcampauad gonngingtol ISEASID digk 3sforpsoim weveatiogritiabvasamdliaratdgsease

in an_ani mal erein the ¢ oynd prevents, .treat.s,,anel i orat reduces
L T oadelRist e bl SCL B BuY AR S LS8Rl B T T E DB eveR

I ncr easd/BBinkdrBkink evelatio oA TGS HIDIL idhe ania12012/ 149495PCT/ US2012/ 035694

50. The nmet hod or use of any preceding claim wherein the synptons may be

any one of, but not limted to, angina; chest pain; shortness of breath;

pal pi t.ations; . di z7] S : i Radk [ a:

D ady Car di & RS BARTcHefdl H% e YRGS RPN 33N Hinoificd

ext r eslipbregleotiy@e@spdsesf at i gue; fainting; numbness of the face; nunbness of
the |inbs; claudication or cranpin? of nuscles; bloating of the abdonen; or
fever. 51. et R&aP s¢emest sppptipiof 1@ liaked daoyywiclsasiedvi ng the ratio of TG
to HDL in ani : 1.N] ! inaal..a conpound consi sting of
SEQ | D NG toa?ﬁ%@%ﬁg{%&%gégggf%ﬁggéﬁﬁ%%\%ng the ratio of TGto
HDL in the(ani mal3’ vaig gmenhochsofing b éwkert nundgosidegat i ng, aneliorating or
reduci at | east one_ s &§t0n1§f a .argiovascular g%seaseegg an ani mal by
admi n"FETT MG S4B SR A RRSItIoRed JRPEUAL CHaTeEt iorfgd Srtvaen they Neyng segrgent
prevenhd tHe2ing 8B dnP vittebeif adtBfl st of BARtwiAR SedR 8bAfestae-0-

cardi ovascul ar disease in the animal, by increasing HDL | evel s and/ or

i npr owietlyoxieshylaugar, phefB@® ¢ash lgplosing it ©1& -mmthykdytossB, Andrehérein eath r ai si ng HDL
| evel s .and/.or .i nprovi ng the ratio of .TG tq. HDL .i n_.an imal by

i niUPaPPRGRIRE: Bh ARRPEThb R uSsh Tgbinaah S Pa BBy RdndRe sequence
of SEQnplavIM thSratbesraicitd MBLNMREh hhigthl 0l i gonucl eoti de conprises: (a) a gap
segnment consisting of 10 |inked deoxynucl eosides; (b) a 5 w ng segnent
consisting of 5 linked nucl eosides; (c) a 3" wng segnent consisting 5

l'i nked ,nucl,eQs] .y ' ' | 1l ' i

adi acoht 1 o DouTELpULARFoob 1, FEInS SRR o SR MR INEE Aufinks
wher ebligeachornde t@opiigdse of each wi ng segnent conprises a 2'-0-

nmet hyoxyet hyl sugar, wherein_each cytosine is a 5 -nethylcytosine, and
wher ei n” eaé® i nB&ARSEIRYS CORSiNting h ¢ 8 linkeddsorprusirasisieni oat e | i nkage, wherein
the modifigg ol hgonfl SobldPcdRisARE of i inkldnlR¥gluss.and/ or | mproving t he
ratio of TGto HDL in the aninmal. 54. A nethoé of preventing, treating,
anel i orati g or aBésung ssgnent teasting Ndinkgdmpiaensales;a car di ovascul ar di sease
in an aninmal by administering to thewﬁainal a nodified oligonucleotide,
havi ng the sequence of SEQ ID NO 3 whérein the nodified oligonucleotide
conprises: (a)a gap segnent consisting of 10 |inked deoxynucl eosi des; 110
WO 2012/ 149495PCT/ US2012/ 035694 (b) a 5 w ng segnent consisting of 5

| i nked nucl eosides; (c) a 3' wing segnent consisting 5 |inked nucl eosi des;



wherein the gap segnent is positioned i medi ately adjacent to and between
the 5° wi ng segnent and the 3' w ng segnent, wherein each nucl eosi de of
each w ngweegrnrp49sonpri ses a 2' -0- net hyoxyet hyl sugar PCRS2@R2/03389€ N
cytosine is a 5 -nethyl cytosine, and wherein each internucl eosi de |inkage
is a phosphorothioate |inkage, wherein the nodified oligonucl eotide
prevents, treats, aneliorates or reduces at |east one synptomin the aninal
W th ther&Rfidi QY ’ssd s SisiRASE imMelialed] AFadeheroHdl teRYeh shefrdlpl sbamERVi Ng
t he rati% of f%yto HDLHP%hthe ahingl{fﬁ%ggaA ngthod of raisind’ Bﬁﬂ?evels
and/ omand ther3owiing)segneent, arhieein fachGucteokidk of pachrwiagiseghen gomgriasiast’ €d4 ng t o
the aninmal a ound,conprising a nodiLfie | i gonucl goti de consi sting of
12"t o MO RES et SbERUbe e Be i § hemiiu B eor i GORIERSaNT de | s

conpl arBmbaeysidelida Hdspui6ihedate Bikliade, BEuRNAWReveRtinERehtiNO 1 or SEQ
ID NO 2, to raise ?ﬁggﬁ%L Fevels and/og inprovi?githé§$atio%§3113tp HDL
i n t hemgherating or Bgucipg peledsd @ne sympteneita qagdiovasedar disgasainedn animeli iygrasimg
reduci e e 0 . a .ﬁtﬂs .di sease in an ani mal by
admi niﬂsg%keﬁr ?“r%%vet?szél%dﬂe 1%1%'}’6”{}3;{15; t?eg%tﬁ)p%un g‘%orrprli%g%l‘%mglafmdi fied

ol i gonucl eoti de consisting of 12 to 30 |inked nucl eosi des, wherein the
nodi fi ed oligonucleotide is conplementary to an ApoClI| nucleic acid, as
1S

shown 0Pn SEFIPqued comgrisiagenqyifigy olizonpgleofide consisting k2 togRdinked at e or
reduc : 2AS : ridi i i i.mal, by
e i B R S T

ani mals shdwh in/ASH@ DN off ordd@ ERANOQ2, CTiBe lievaddisg HPLaldmelnasd/er impgotiog dre
animal a ¢ ou havi ng. a .nucl eobase sequence conprising at |east 8
contiéﬁﬁug%ﬂggl 888 aPMAE | D NO 3, wherein CETP level s are decreased.
58. A nethod of increasing ApoAl, PONl1, fat clearance, chylom cron
triglyceride clearance or HDL by admi nistering to an aninmal a conpound
havi ng6a nuctanirasd cemgusing e newhied ¢ligegudeotideamnsigtingorii i2Zgadldinked | eobases
Cri ol Jedraior b pE BB o gk eGP o SPAREIR BB acia
2012/ 3¢ MEREVAER0 22)-035:684) 59 MO MEtrhaske 9 pRoSHBAS irbginGEARell @ ¥@lgSorby
adninistering to an ani nal a conpound havi ng a nucl eobase sequence

consi stdusiigcf legpt@ne pympronsof ypasdiovsscaETPispase ¢ an arimaliey reearethe AL Aeviglst hod
of in i rcd.at chylom cron triglyceride
cIearg%@§§%ﬂgﬁéﬁg@%“ggﬁgﬁFgf§FP%%%?%%g%ﬁgﬁinal a conpound consi sting of at
| east 8 contiguous nucl eobases of SEQ ID NGO 3, wherein ApoAl, PONl, fat

cl earance, chylom cron triglyceride clearance. or HDL is increased. 61.A
conmpo@Ad cnEIMRIUAg hé‘rmseeup%ow segjuengs CORYBISING 3t dgash hgOHSHOY Rl eobaRE/ or

I NPr o t i : ’ L.mal..: 62. A conpound consi sting of
SEQ Iér%%g]gﬁypg?ﬂﬁgg&?ﬁg%%g$§%%Fﬁg?%gfgg?gﬁé?ugﬁéIiorating or reducing at
| east one synptom of a cardi ovascul ar di sease in an aninmal by increasing
HDL I%éels and/ or ingrovi%ﬁ tqﬁaratio of TGto HDL in the. ani nal BS.A
modi f P8d of} GEPRRUNE SrY18& 2 PHASPRRSE PSR ARIIRISISraT &8 § EPNIEIOY TSLHOBRSES t he
modi f i,edpol IpoQ0US! RPhida iﬁ&@&%‘[ﬂgé&ﬁé \ ([ PON, IR SRR hy fdiefonl thiBG c&idel O

| i nked deoxynucl eosi des; (b) a5 w ng segnent consisting of 5 Iinked

nucl eckhrdase o ldPLan3dh aninredy segment consisting 5 |inked nucl eosi des; wherein
the gap segnent is positioned imedi ately adjacent to and between the 5

wi ng segnent and the 3' w ng segnment, wherein each nucl eosi de of each w ng
segmed. COMPEdngRtngd hdvinda nElebyRY ¥&fulite Sondidfing WNSE@IID M@CH fEyiRshne is a
5' -nmet hyl cytosi ne, and wherein each internucl eoside |linkage is a

phos pHesreasiioaE EP levgledaan apisraluse in rai sing HDL | evel s and/ or inproving
the ratio of TGto HDL in an aninal. 64. A nodified oligonucleotide, having
t he sequence of SEQ ID NO 3 wherein the nodified oligonucleotide

conpr i78es: A @mpougdposegingnt acleas issdontigudis nliflebbaskedf SIEOXPMNG] X dsi whesn (b)
a 5 wng segnent. cansisting of 5 |jnked nucl eosjdes; (c) a_3'. w ng, segnent
consi 1RGNS AMNKe FON. f sisagmse. chylbmigonsualyserids £ipsrare Db 2ingacspgnal.
wherein the gap segnent is positioned i medi ately adjacent to and between
the 5° w ng segnent and the 3' w ng segnment, wherein each nucl eosi de of
each wilng Jégmettodcmmse bfay @me@din@: claet, mperoyetheahisalgahymaher ei n each
cytosine is a 5 -nethyl cytosine, and erein each internucl eosi de |inkage
is a phosphorothioate |inkage, for usé”in preventing, treating,
aneliorating or reducing at |east one synptomof a cardi ovascul ar di sease
in an animal by raising the HDL | evels and/or inproving the ratio of TGto
HDL in the aninal.



65. A conpound conprising a nodified oligonucleotide consisting of 12 to 30
| i nked nucl eosi des, wherein the nodified oligonucleotide is conplenentary
to an ApowDI2b17vded9si ¢ acid, as shown in SEQ ID NO 1 or PEE@Sk@2M8x69L, for
use in raising HDL |l evels and/or inproving the ratio of TGto HDL in an
animal. 66. A conpound conprising a nodified oligonucleotide consisting of
12 to 30 |inked nucl eosides, wherein the nodified oligonucleotide is
conplementary to an ApoClIl nucleic acid, as shown in SEQID NO 1 or SEQ
ID NO 2, for use in preventing, treating, aneliorating or reducing at

| east 7@ne s’ﬂnﬁrptedmdafr wae obardi peasing daimdivdessetherraahoasduiad diwseriai Si ng t he
HDL | evel s and/ or rov the ratio of

Compodlia st iAag T HUBI DA SL SO ot L et shed heBRgttus

nucl eabgseasioh, @E@Mgnmony&rhﬁl@émiasB#e'ﬂtr%ﬁﬁ:@ﬁ@éhlﬁ%r G hAY@drSlehita. an
aninmal . 68. A conpound having a nucl eobase sequence conprising at |east 8
conti guous nucl eobases of SEQ ID NO 3, for use in increasing ApoAl, PONL,
fal chear a5 el ATLELEOAL TOESHh OF QSRBBRRES Oy R IR ml . 69,
A conpound havin nucPeobase 'sequéence I'n for use
i n decreasing CETP | evel s in an anlnal 70 A conpound con5|st|ng of at

| east 8 contlguous nucl egbases of SEQ ID NO_ 3, for_use in increasing
ApoAl 74poNT he fgth qﬂ@&kﬁﬁﬁﬁ@al%ﬂwmﬁr@p&w arimg) i bHskfor pprcasatitise or HDL in an
anlnal 71. The nethod or use of any preceding claim wherein the aninmal
is human. WD 2012/ 149495PCT/ US2012/ 035694 72. The nethod or use of any
preceddbng dhaimmthoth@rse of ddyepreaaddigonlast whareidicsleang ApeCaldevelssnevearnsyi na,
arrhyt hm a, atherosclerosis, cerebrovascul ar di sease, coronary heart
d|sea?@msﬁyﬁgﬂﬁgﬁ§?8ﬁuxﬂ§%$|pldenla hyper|i pi denmia, hypertriglyceridenia
or hyperchol esterolem a. 73. The nethod or use of claim 72, wherein the
dyslipidema is chylomcronema. 74. The nethod or use of claim73,

wher ei’A. t hdhamethld draisapf anysirededingpaaioy, edieidin seducing Apphéll detelaaharceuse of
any pr cedin er.ein. edUC|ng ApoCl 1| |evels prevents, treats or
anel i § 8?@%egg%¥ﬁ£§¥P¥@EgWC%' The nethod or use of any preceding claim
wherein reducing ApoClI1 |evels enhance cl earance of postprandi al
triglycerides. 77. The nethod or use of any precedi ng clai wherein
reduci’dg Agbemethadeyrarss of werscqdens rismanharein radyeipe éypoféd leVn}FQOWWe met hod
or us g claim wherein the conpound is parenterally

adm nti S%@aﬁ@%l@%ﬁﬁ%%ﬁ% nmet hod or use of claim 78, wherein the parenteral
adm ni stration is subcutaneous adm nistration. 80. The method or use of
any precedlng claim further conprising a second agent. 81. The nethod or
use of’Scl ailhf githagarise Af dyePreesdsigaclaige mherean @@W@&ﬂoean# isowreateralboc | |

| ower i,ng: ageRl, cholesterol |owering agent, non-HDL lipid |owering agent,
LDL | owering agent, TG |owering agent, cholesterol |owering agent, HDL

rai sing agent, fish oil, niacin, fibrate, statin, DCCR (salt of diazoxide),

gl ucose- 1 owerin gent of .ant di abetic agents
5012/ 199499PeT) S0 SEUR "ovitrsin rutanet adEsyrion SiSHPBHaneQper ei n
t he a@aﬂﬁhﬂﬁﬁbhs to respond to a maxinmally tol erated dose of the second
agent. 83. The nethod or use of claim80, wherein the second agent is
adm ni stered concomtantly or sequentially with the conpound 84. The

a salt form

met ho e of, an edln
5. TR et Rea<BI T EeR e ARy Aot R R SS R phStng
pharnaceutlcally acceptabl e carrier or diluent.
81.  The method or use of claim 80, wherein the second agent is selected from an ApoCIII
lowering agent, cholesterol lowering agent, non-HDL lipid lowering agent, LDL lowering agent,

TG lowering agent, cholesterol lowering agent, HDL raising agent, fish oil, niacin, fibrate, statin,

DCCR (salt of diazoxide), glucose-lowering agent or anti-diabetic agents.
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82.  The method or use of claim 81, wherein the animal fails to respond to a maximally

tolerated dose of the second agent.

83. The method or use of claim 80, wherein the second agent is administered concomitantly

or sequentially with the compound.

84.  The method or use of any preceding claim, wherein the compound is a salt form.

85.  The method or use of any preceding claim, further comprising a pharmaceutically

acceptable carrier or diluent.
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