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MODULATI ON OF GLUCOCORTI CO D RECEPTOR EXPRESSI ON

SEQUENCE LI STI NG A conputer-readable formof the
weequass®1ll i sting, on di-gkette, containing theprtrlus2006/036545

named Bl OLOO65WOSEQ. t xt, which is 37,122 bytes

( reaRILATIYN OFYILB0A 6N RECHPAOREXTRESSIN 19,

2006, is herein incorporated by reference. FlIELD OF

SEQUENH]:EL ON Di scl osed herein are conpounds, _

conpositions and nmethods for nodul ati ng the expression

Aabmphtes-oexdnble faindof the eqjuonce listiagom diskette souemining the file named

ni mal . BA D THE | NVENTI i.hcreased
BMOO%WQ%%@&&%@&S @Wmﬁaur'?g ;&?ﬁ@sﬂﬁ?@a&%weé on
Septembég]‘:w' P RIRAIIINIGDIE R BPREL bR | N di abetes, a nunber

therapeutic targets tor the Inhibition of hepatic
gl ucose production have been investigated. Due to the
il oni sts of the glucocorticoid receptor
FTELD(fghtbiéﬂgaﬁﬁgbﬁﬁuclear receptor subfamly 3, group C
DI¥EIB&T hereilBR comfothdy, c6%fFosit@Rls annkESaR bd 6dating the
.receftor, | ynphocyte) to aneliorate di abetes in ani nal
expressioped 8lusagasiebepeas ip 8 GRlddisareorAmAY. t he potenti al
t her api es bei ng expl ored. However, there are
detrinental systemc effects of
BACKGROUIND®@F THE INVENIION ant agoni sts i ncl udi ng
activation of the HPA axjs (Linhk, Curr Opin |lnvesti
Th mgatensersf ngrmal zlycengy is 4 Gegiahs Eeggu{qr@ﬁl Shtraolig SERR); Gpucagon,
the 29-anliftg Qﬁﬁ%‘@tﬁfe%gs WOhiibleSHPRABEIAR bRIod P RERV AL 3h&Eases glucose
I nfla ory action, which can I ncrease susceptibilrty
release from thefieartbycusvaige hegatmrglysogondizsisrsnd goenhieo gamasis, and also

. assqci.ated. W th suppressi of | mmunenedi ated .
stimulatef ARISHRU 1058t RpBiigh: Bentbrels whEhEOEBR s H Eosep cppgmed
leading td likH 8lookl ESlevelfGhtlia rEitids e StusdpdAniBateCE&HARESENent of

. stress, chronic al coholismand nel ancholic depression
glycogenplupis gud skicongogpResis, Iveafientsguith dightes, ipglin isgwthpt noftyailable or

S 0 3 J. - A4 fi .

ot B O 45 5L 8 S SRR pRSER i
levels, antd¥vidihl dBiadagorpfugsituii hdsheemtomitered aian attéi@dtitcotherapy. As
sz BT P b B M EEBh e o
as GCGR! JFGI) erfg?ﬁéa% Pefce@q%s H%El?igfog;ggedrh% laoRenREBh&BbERIC! tGrget for

ol'i gonhucleotides referred gaprrers*, conprisin
diabetes @Madisexgtrulic Cent Phem. dpsoddM, 5, G3P6IK) anked on each of

Ot ek B et SO RG 25%18d re2BSiolhavine
seven trafk@RVIIbEd RAUAIES I BGIONSmEhb&UT (i dBORH Sl AkiHAT HBddRus

invention are conprised of greater than ten )
receptorsydushybing peptides that arestractorptly gapiasite shicagare Theasemencoding
i.nventi " | p t ' i
numan NSRS 9BPS 5 oPRBL I 8ASHL 80, HOTPALSEh 0 SUMTRL e
multiple fittohis Al A 8§26 identdlyitd itetkai glutifpoRubdepa e 0B2083-Brke, 1994,
71, which is hereipn incorporated by reference in

642 . .
140, 203209 ; MpeNet €yal. BiobeireSiortiRpe coams 199fp/g8edti334). Cloning
of the rat BB 1L ERY 4488 B IR o e Ao A MO flibative splice variants
(Maget ebadt, WEBSd.eh!, 1994 337, B eld75M Discidsedin US Patent 5,776,725 is an isolated

. 2'.-0-(2-nmet hoxyet hyl ) nucl eoti des, gap-w dene

nucleio s SERBIFAES @SOTALS BARPE OF S AT Chro B BTEOEe) 6t Hndgos). The
human glik4ddR Ecepiih REEE 1GaRAEALD %Efo%s?ﬁle(?b SPGB0 8 EGEA mics,

the liver. Thus, enbodinments of tb present Invention
1994, 20, 32d+328% Hapisseinsemutitiph gbGliclodisr atesion 40 jethierpipc@@gRreceptor

wher ei otency i s.comparable.to or, befter than t
gene lead$S 8 1 GH R nt AT RRG RSl bidhpeliedngaps, 35, 953-
985) and €15 RHukaHoA GadbdeANindeDwyRVEEHkdIE sthREiifdludih @Rk ths@fn-dependent
both the 5 and 3' ends with five
2' - O (2-net hoxyet hyl ) nucl eoti des wi t hout enhanced
accunul ati on of oligonucleotide in target tissues.
Anot her enbodi nent of the present invention includes

o g, o a NSNS
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by reference inits entirety. The instant application
is also related to U. S. Application No. 11/23 1,243
wenw7ReI77Appl i cati on No~2PCT/ US2005/ 033837, eaelTmfs2006/036545
which is herein incorporated by reference inits
diabetes rﬁéﬁlh{s ?F%(ema%%l'— B0 bioRlaP 199335 Q481 r%Sszgeﬁasﬁﬁe(@hambers
re ol 1 gémeric conpounds,’ inclu ant1sense
and Morris| Ngb Gleete d096,e2, 4212), mdmﬁdm@mmsélmrwdur@bmf@m (2061, 9,

722-726), RgRIeH SR e F BB SHBP R REIF IBJPIBS 1 HPRG thet despitea
total abseﬁ&é algbn FREROHNAT cYdvated plhkRl gfliicégoﬂ/\leﬁ/&ls Qﬁ@m@ée #Bihtin near-
targe nucl ei ¢ acid nol ecul es encoding GCCR

normal gla@@madaﬁ ipidgmich(Patesr gt ds Biechery Binphph R@Secmmpos 200 R80,
839__843)and nmet hods for nodul ati ng the expression of GCCR
‘(al so known as gl ucocorticoid receptor; nuclear
receptor subfam ly 3, group C, nmenmber 1; GR GRL; and
@) Listed in Table 1 are GENBANK(r) accession
SUMMAR%Q EHEINVIENEHODs whi ch may be used to design

THY oﬂr@&ﬂ?f 'V‘éntfo(ﬁq'ﬁ aHodss {oa({l%gﬁll%n g F@gﬁﬁl ga%%%?fé%d%ybﬂdizable

oun e |1 nventl
with a nudelmfmomnﬂelecx\ﬂe etcodidgr GAGRewhich modnlatedhe Bxp“r&ssiomrcg‘@CGR and
nucl ej ¢, aci d.nol ecul es shown i.n
possess GGG BHUHRIGH TRCHPTER RyMEPRCROCUE iR 1 SR

comprisir% 1h-0RIx§Fu1857d8REH figich AR of ftes 91dnd @W@ﬁdscmqpﬁp@yn@sa-

may targét any région, segnent, or site of nucleic

methoxyeﬂmlhnuvéﬁoéld@ﬂ &yovided heremoweleliganasicotiies refisired tosasg'gapmers”,

comprisig} FGcSHTE el bl n et PE o8 ol &, G with wings”
compnse@@ﬂ@h’b, totfbuer L@ DenhetiRGyefiyl) hi€le@iddd RThé derxInadgbtide@e@ons of
rons, exons, intron-exon_junctions, exon-intron
the ohgor}uehetlﬁiﬁr@" thenyention e P of sisaisr tha tingdepxsmgleotides, thus
fya i
the g D o e RSBl B il e hounas
comprisingeal tewdeefyancledideqzapsegiva Isicdadseate bmmﬂtﬁedelghiﬁrﬁtﬁ)hbaﬂkm 2005-

0014713, (T8l SEPEHGE RGeS UhBRB o GRDBY copceniations of

the gap-widno@ Bllﬁ(ﬁﬁbﬁ:ﬂﬁ&é@ tiMgEGk: BOGRCAAVE el foﬂﬁ&'ﬁf bEIRRAIBAINAR respect
is targeted. Wiile not” wishing to be bound by theory,

to those of phg@lup}ee@@%thaymﬁéhﬁt @nmeqme bhtec@mptnamg@ttels égcrmntl@eotlde
c S n el c
esion oY R0 RS 3 ol IES A8 RS PR fetBhEL e

maintainih@ itelligoiuddtided @podtd reBdmt @oféﬁmﬁuﬂaﬁvﬂm Mobs, @hfbodiments of
chi meri c, conpounds. An exanple of a chineric corrpound

the present 3n\§ngalwé¥udﬁ &pgdened olla@&@mué%éa&gp% PeGiRorbesein kidney

concenvs A A R CRAOUEL RO P Ao pine
the same gpgpeme buheorypnixigg a mn@senﬁmchoﬂdmg]batfhnk@b@gbmhﬂm ¥odnd 3’

ends with g 2t Corvelsns Har) SRRt cABORCLbO BP0l e et fvention
includes @b%@éﬁédﬁlg@ﬁ&ﬁe(ﬁﬂ& Ripdiin @G@lg ﬁh@re‘i’ﬁ‘ﬂdﬁé@/ &3rRBthdtioNs Qf said

advant ageous phar macoki ne fects. Each wi ng can
oligonuclentisleare mwrfrbcbﬁtmmcb@yre@mdgmﬁlmbmt fodhatrof Ao nhgmuclmtldm havmg

the seme SRGS i b ineE RP asp b F R é%gl‘én?%a%f e and 3
ends withahgé 23.0- @Hﬁt&kg&mﬂg auélbotide® while Qfaﬁlﬁalgﬁ% g potency in

nucl eoti des isis referred to as gapner.
tmgefﬁ%WﬁU%whﬂﬁbVﬂhntlf of this chimeric ollgonerlc conpound

other
SRR oo AR ORI b ek
compnsuigl dﬁéﬂ@@@gyn{lﬂe@tmtrbgbn ﬁﬁtﬂ&ﬂl Jieoth thb6’ aid ®'sdnids @8thdivet NeO-(2-
apmer _are 5-nethyl cytosines. Enbodi ments of the
methoxy s&weqhﬁ% stn-widngd pligrnusiepidardinye corapasdilp gisimproved potency
conprising sequences of 13 to 26 nucleotides in length
conprising a deoxy nucl eotide region greater than. 10
nucl eobases in | engthflanked on each of its 5 and 3
ends mnth at Ieast one 2 C>(2 nethoxyethyl)

S . o Y
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said second and third regions conprise 1 to 4

2' -0 (2-net hoxyet hyl ) nucl eoti des, said second and
wohoo7h3sBgi ons fl anki ng-Bhe first regi on on thechUusawd 036545

3" ends of said first region. In sonme enbodi nents,

without eﬁhdrﬁ@([‘ HuBRldtids of BfigdrelebiEmith®RvaP TR, 'eﬁﬁﬂoﬂﬁnents of the
hybri di ze to GCCR and reduce expression “of In

present msz@n@t@nd@dﬁ: mwsien@m@hg@apl%m@g |t&rgetmgr@)€ﬁge\§herim ppfency is
comparaby en%) ?ﬁigan &’ﬁ ltyaamto?%lﬁ\gc e Lﬂ]f%ie 31% esgt?tgg?lge ‘E%t comprising

aten deoibﬂﬁbl%@ﬁ%z%@ohmahkmmbotﬂ' e 3lang G"&Edsﬁm&ﬁfi@?.l’nﬁée gagthoxyethyl)
nprise about 8 to about 80 nucl epbases (i.e. from

nucleotld%wuhm eplpngerhrrcupplation Rk lignrerlepiidadargetdisspesy abl v
FSRPRER AN piobe, 8RO R RUCLRORAST G bpl, toues o
animals cpn@ﬁenng eontattingeaildetls,d3a0me vn dsinabw grphadradolernd thedempounds

conpounds that .are 13, 14, 15 16, 17, 18, 19 20, 21
or compogohing) 13 atesg ivspion Ry ekagBles e pribeghah e FbRALS or
composrtfbﬁs bP e pRUERTLARMALLA S BELRY HORAHE B bk HI8sHRIMRROER in cells,

hat conprise at |east the 8 consecutive nucl eobases
tissues orfanomls hEhe&presant mvantsonohclodes agpharrnaceuti¢al sompesitien comprising an

anisense SRR TR g€ SERR Rt ot ST SR DR ERRERR et M Barier,

diluent, cR€ifienf)oPentafiverdi at el y upstream of the 5' -ter m nus of
t he anti sense conmpound which is specifical

Inrppgembiodiang theypreprat inyepiian provides @e@eﬁwﬂﬁwe%&b opdigHgose
0 t
wsing the Ylblrbonc SpenNUEoRaL: REcHE THRhaTE AMMmdd 48Rt
inventiongirojdesuattaods afénsexireGER-1tl bads wsignthe Shg@heﬂlceetﬁnpddnés 8
) gﬁnsecutive nucl eobases fromthe 3' -term nus of one of
delineated fereint | ystrative anti sense conpounds (the remining
IV QAR ARTenRE HRGr&se AT SR Y Gir&hddtb Qﬁbtﬁ’édsto'i‘%m%ﬁ%tmg or
ol i gonucl eoti de begi nning i medi atel y downstream of
lesseningttheseerityenf wicnnditiof 1t dreanamel ompsisingmeplaginee $aidhanimal with an

speci.fi.cal hbrld zable to the t et nucl.eic.ac
effective SRR S RHFHBCGH IR Ob Putsier B GamGHigh P B8 ibvention
In other eai¥ddimehts, te prbRut inZéntitnGs eREAEES )methddsiof aﬁieﬁ@ratlng or lessening
under st 0od that c ounds may be represented b
the severigy pippeanditionin ga a%l@zrjrﬁ é?i@@‘ésm&‘&?tﬂt%ﬁﬁ Big @nigpal Wéﬁrseen efective
amovn o RIS PRE0ES oo 0 R Lo PER SRR
expressmﬁxifﬂﬁﬁlk i retaded and mebm’rbmehtroéone ansonethiybicallirdicator of said

.. onuc] eot | de .cont ai ns 1 .to t 2 .
condition oA SEET I don S PEaO] B4 CoRTiEe Priviserdiodimete e

disease oﬁwddﬁﬁﬁsﬁ a flet4peny alsentiod @&d%@oxf‘ Uk |s§1‘ﬁ@ @ﬁl%%dl'n‘lbn'tse ﬁﬂatclandmons
targeted to a nucleic acid nol ecul e encodi ng GCCR and
include, tow aysrrios limdted to, [dedstes,axbedtyn inshbotratstanpe rand mubﬂ degfidency. In

some gt e SHPHET I DR1% BRI dp b et o hordion i

metaboh@mdﬁﬁﬁé saRne eﬁﬂbb&ﬁfbﬂﬁ kiodHesieysis AiktAndilce@P AR rovided are
| engt h targeted to a nucleic acid nol ecul e encodi ng

methods oimv@ﬁag Radelagng He cnseleé glesated blopdziugosdevela in granigsl
comprisgifctRses i B o Riuflr Somlai STRRALR e

inventions (e progidel 1&@6&% N@r@&mmﬁ%@taﬂfeﬁf&iﬁtlmnv ention
ﬁ%ow des antjsense ol i gonucl eoti des conprjsi

siaplapplcaiogisplepredttediod) Sphppliestion Ne- §p/d 18854, Which is
herein nlé?ﬁlﬁ‘p eg'BQtrefe chibe B ﬂs%@l'éﬂ{]@% Ie aht 9{: Hd3fod ﬂva%tx‘eﬁfbd to U.S.

rise-at eas ase ortlon of
ApplicationNoe bba3E24kauiet(CE ApbliGHEQn INo. ROT/1332005/033R27, each of which is
enbodi t he P sent invention provides antisense
heremm‘&rp‘bréﬁggp’é%f?{e&% 138 it obases in | ength tar geted to
a nucleic acid nol ecul e encodi ng GCCR and conpri si ng
at | east an 8-nucl eobase portion of SEQ ID NO 34, 33,
35, 36, 37? 42, 45, 56, 61, 63, or 96 wherein the
ollgonucleotlde conprlses a deoxynucleotlde reglon 12

~ A — o o o o
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In a particul ar enbodi ment, the antisense

ol i gonucl eoti de has the nucl eobase sequence of SEQ I D
wOZpomieT’€i N t he anti senge ol i gonucl eoti de hasPaT/US2006/036545

16- deoxynucl eoti de region flanked onits 5 and 3

ends wth two 2'-Q(2-net hoxyethyl) nucleotides. In a

further enbodi nent, the antisense oligonucl eotide

specifically hybridizes to and reduces expression of

her enbodi nent, at |east one
iDETAJLﬁEfﬁ?ﬁE@gEg@ﬁ@E | i nkage i s a phosphorothi oate |inkage

Overviewl N a further enbodi nent, at |east one cytosine is a
5- et hyl cytosine. In a particul ar enbodi nent, the

Digploseddiesan aiciodigamerie sempeurdagnelnding gotissoiraaligosueleetides and
other i RosPESgRga O G EDLIR AOLLAENRR B IRREL AR
encoding &CGER.AFhigiid decomplishied bywpradidiaf 3t pahaoxyehpounis which hybridize

nucl eot i des gla further enbo%inent t he anti sense

with one ¢ mefg Argrtancietfacihmelechica frcpdngdiC@Rzes to and reduces
InGXRrésrk %h(%fl% %gegﬁé i v?:n’@orf %Fc&%go% osgahxg?%%ocﬂ fol 188 lating

one I nternuc nkage i's | oat e
the expredsionkf§#CGR falso knowrhas glecrgoul ieveptor oaGR).dasted oriEable 1 are

cenANK B3 fofhes Hhiebiib S b Bef Rt Mapmeric
compoundi el RRAAS BCTHIUENESN&ic RPIuRds Sffthe WRhGIMinkh8e oligomeric

antisense oligonucl eotide has a 18-deoxynucl eoti de
compoungsewhieh hybridireedito ang exsmere tanget Bicleimerid wioldgulgs ghown in Table 1, as

' Q.2- h ' ' . f .
wll s o6 HRRARI S BHBLSEL B8Rl 0B IADRE e o
THeyddigoshiezie sothporaidsl nragdutglet&ngxegie@,%bgﬁemf ox@iﬁ@la.f ngéleia acid
further emhodi nent, at |east one internucl eoside
molecules Wﬁ&gg@ng Gﬁ%o gmﬁﬁ%iarﬂe&é&g@% $5@BIgRs, 1l sifes tcfuderbut are not
. . e | . M 9 2
it oS AOSHIR e o8 BRI, X ASHRS g o, e T UTE, e
region, inybilgy exns] isyoi-deen jmooipmssexonhetronupinetdhassmdsaquenaejunttions.
SEQ ID NGO 33. In one egiéggit nt, the oligonucl eotides

of the invention conpri | east an 8- nucl eobase

portion of the nucl eobraeTagsitence of SEQ ID NO 33.
In other enbodinents the present invention includes

anti sense ol i gonuc| eoti des having thenucl eobase |SEQ

Sg“élﬁfjen%]‘éN%’?N%%&‘]eﬁmN&‘mg%‘,“r SRR t he antisense | IP
ol-gopuel-coti-de—s—eharacterized—by—a—12 NO
H:Rm% LO ﬁt@oﬁ roairon . fl o ed-on i tec B' and 12 nr]£
Ncu7\y TG oUrT UOC 1T MHI 1T T UATTIINC O OTTT 1T 0O U CATTO A4 I TOory
Ralit £ M2007HI - O 2-methoxyethyl) nucleotides,a 14- 3

Hhogy e8] dorogi on |1 anked on i s 5 and 3sdads

Hgpay, ¢ vgnmhmen’w\f L ﬁ]ﬂp@'ﬂnyypﬁ hyl) nucleotides, _a 16-6

Hymen yiriyesleatisies FA00@6R0PAPINIAHR M8 1on its 5 and 3 dndk
wWth two 2' -0 (2-nethoxyethyl) nucleotides, a 17-

A [ regj £ Jts B 3' end o
HIRBHEL kSRR AR, B hefyedDlhp G e
are hereindielohBrefi@radyto ue I“edidatda tirggisepmédtan ke hetetn fhe tafrtAlidated

ends Wi th gne 2'-0-(2-nmethoxyethyl) nucleotides. In a
target segmght ivdafied ahpldgasham 8 nuelsebashprdion of a fiegdpgien vyhighgn

. . . 1 .Of - : i
acttve oli eé?lé: rf??‘é’gﬁ‘gdeﬁg gtg%.s\ﬁu 7 ﬁﬂeig;ft?é:tﬁxggﬁlﬁgggaéa%unﬁ ?b'y tﬁ‘éb%,q{ 3 presently
believed th2-thiese xarpeicbgértsieeprasgit@ortidna ok éet tanget msled add ovhih are
..ends wiih four 2'-Q(2-nmethoxyethyl) nucleotides. In a
accesmblefﬁFﬁM@H%‘di ment, the antisense oligonucleotide
n%%eﬁa ifiRdotin HYdMEded ORESm iR thuREd G BRh GXPERR O BoRpounds.
. I'n a further enbodi nent,” at | east one
An examplep£a chimkedo somipoundrik agaprier havingasisovyriclsatide teiginag & gap”

In a.further enbodi nent, .at, | east one.cytosine is
flanked by BoyB eSSt & it Bftale BB itRneaR e ot By thoory,
anti sense ol igonucl eotide has the nucl eobase sequence
of SEQ ID: 33, wherein the antisense oligonucl eotide.
has a 14-deoxynucl eotide region flanked on its 5 and
3" ends with three 2'-Q(2-net hoxyethyl) nucl eoti des.

. 1
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deoxynucl eotide region flanked on its 5 and 3' ends
wWth two 2' -0 (2-nethoxyethyl) nucleotides, a 17-
wdeoxysl eot i de regi on fd-anked on its 5 and BCTARISE®6/036545
with one or two 2'-0O (2-nethoxyethyl) nucleotides, or
the gap o?ﬂlejgﬁem t@ﬁﬁ‘%ﬁ%@f?ﬁﬁ)‘s ﬁe )E(?a‘tg{: ﬁgmﬁﬁlg vlé}get?llbd%grsl@&gthé RNA
target whpgeas th@uvhags @ﬂbomnmnnal Btlhstrawthus mn&mogmn @uiwzﬂas desh as
e nu

contribut{]t%\é/g Tplex sta E_lil o‘i’r grﬁr?}gg ﬁfn ggaggfaﬁ(ggé%tlg effects Eac wmg tan be one
or more nbA:d¢B Mﬁg&ﬂumbﬂld@nbﬁ&h&@ Thloas %ﬁi@o&l{hehi $hePgapltfl iskcomprised of a
ends V\/lthfour 2' g(] - met hoxyet hyl ) nucl eotides. In a
sixteen 2}-geaxtypucleatide degieth flanked onzpaeh @fethg é @14 Yendebewingseof two 2°-O-
(2-metho%%?§$l }in?c"i‘éoh%ﬁug %/ el% fjsle ngeic‘rgh % Q{' d2-rls$lué §isr% ef. X‘?fn?ss ’E’IGQ%’IOQIf” of this

chimeric bligcﬁﬁéi‘itﬁdoﬁq&md@ of gdpaigds 2-96-2. ah@ﬁcﬁthaf@ﬁﬁud@ﬁ&ﬁ alt @Rtace
hi a _further enbodi nent, at |east one cytosine is

internuclepsiggtl Wﬁ%e?ta‘é?sﬁ’}}?éph%P éf’aﬁalirtlﬁaé‘?ﬁ dn apothefimkadiment e Cytosmes of
cl eotide has the nucl eobase sequence
the gapm%%%%qﬁ%ﬂ%ggﬁ%er ein the anti sense oligonucl eotide
Embsdiments-od dmqyrasent motntthn inelgdooligonamicedmpoundsscobiprizing

3 ds. wit .nree 2' - - met hoxyet cletldes
sequences g £ (0op clkolifsoa et Fid ShemH R Bl r Sgt Bater
than 10 nﬁae&dafsésqa |1ér%ﬂhﬂ£%ﬂded loAQacH 6 tAOS” 4RI GRSs RXR LERA ORe 2F-0-(2-

GCCR. t her enmbodi nent, at | east one

methoxwthyl)snmﬂlmtlées Prderrednieapavilened” phmmhbﬁ@dqsucomp@w L hKlg 3, 14,
1. 16,19y 3 PR TRS R o b BR e UREB RN Syt

ant1senseaﬂltgb1iﬁﬂkf®adéd zmmbe@ts il Rnfihs Préferreis’| 2d3asRnkiag veness

wherei n the antjsens [.i gonucl eoti de
compnseﬁa% 36\ 016 2o~é?5{<%7ﬁ@810§mthﬂé npeleqtislgs. f?fﬁf%k"@é gga-widened  ang

I I
ohgonucl%ot};fe@ ﬂﬁ\éér’\fngﬂ%tdé@u&n% gl%hg | 12#9? ;@eﬁ ﬁé Ey%l)l }5 ggg ul?f}% 'aﬂ&% 12l
Ingefeirtd embbdinteptsrthelolzigmmdriv canqboumtwmgst aetpybedize orithoCGR. In
furt her enbodi ast. on
another ey L e FRRGE T TSR S HOrSEAR GECE TR nligher
embodlmleﬁ‘ts Qhé Hﬁ s8E RPLAB edutthd @)ﬁﬁ&ssfbﬁ%f OECR Rrdi® tR
cytosine. In a particular enbodi nent, the

expressionat AR 6 Toaasd Yt ot 160 Roxat tone 260l Peabise 30beberet last
100, b L SE R AT A A5 AP SRR DO A 681565

100%. 3' ends with one or two 2' 0(2 met hoxyet hyl)
nucl eotides. In a further enbodi nent, the anti sewe

08!5@%1?@911@& iterePreprat nveatinn Rrefeabty iaclids thase abgreinkidaes
concentrag?rfl)gg :&‘ﬁst%édgﬂ ug%‘éa &gthgl a%béé41§’{tg éEE 't(ﬂgﬂ' bk gattucled le6a3 having
the same kéqukagpebuty lcomplﬁsmg hém dmbyxdlcreende regtonl kaed omboth)th@S’i ang 3°

I h t t, th
ends witll 4 S LG TGS EDSD Bttt D st dsS PO ReguLRLgHion
include t}Qfse %ﬁ@ehﬁ(ldﬂé_y coo&ftRkiBnd Maﬂrﬁlig%ﬁﬁkﬁ&)tﬂk'a%&i%ﬁﬂﬁéﬂlé Q)eor

has a 18-deoxynucl eotide region flanked on its 5
decreasedwith nespedtite thosmef a1 ol@aud@cttid@*@@ngyhe) sameciegernicel bat qonaansmg a
ermho

ten deox e BHRR oM on S0 4R BE BoSds it v 2:Q- G amsticgyethyD

nucleotideX RDEgcﬁiu@l&oﬁcﬂesG@% prbsfénﬁn%ﬁtioh@ﬁcl@dﬁlﬁdédWHérem%tdn@ﬁ §ith
one internucl eoside |inkage is a phosphorothioate

regard to ﬁqrgﬁg@@ctlpm ingthe livetarra therppantisifect in compayable gmer better than that of
anohgonﬁgl'égtf’der}ﬁving tﬁ‘%g’an[[ree§e M%nlcé}égaﬁts on nsﬁ‘lgtsaotequ] ﬂg(%ﬁrr}gﬁél%tﬁfje re%mn
flanked oambilsthaseaal 3 gmﬁmwhthdivlede-@&—mbmokyeﬂeﬁ) nadledidds without

optional ly phar maceutl cally acceptable carrier,
enhancedfcpyapigtiorh }ﬁ%\‘c #lideie tipfuent . The conpounds of the

i nvention can al so be used in the manufacture of a

nmedi canment for the treatnent of diseases and disorders

related to glucocorticoid activity nmedi ated by GCCR

Enbodl rrents of the pr esent i nvention |ncI ude rret hods

o o Y NNNN o o o s
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GCCR protein products of expression as well, such
resultant alterations can al so be neasured. Anti sense

woaeopgoasds of the presemb-i nvention that effecPCYRISY006/036545
reduce the levels or function of an GCCR RNA or

TR e NinRERbaGHrsvidks AXPERS ahgx;huus:oﬁ@éssnmrz@dmaﬁo%bs Mfength
anti sense conpound. I n one enbodi nent, the anti sense

targeted tp g wpelgischsidonoleriale iensadintg GRGReuraintheolisgselsetidscoptprises a

fst v E G0t Aol PR LB ongO ol i BB o gl ot 11

deoxynudl@ﬁﬂés a(ifﬁ%hdwinahldlseaﬁlﬁ aﬁﬂ)%rdlygﬁhs t@napitisetlofn4 Is’yoqz-
% t . 75% b I 0%
methoxyqﬂ@g I@ucg@c}%ie%§ai§§eqog§§p Mreg%nsz aqutgfaxegrgs}gregg)n g{l the 5° and
3’ ends Ofﬁﬁﬁﬁrsgl%gqonby at least 99% or by 100% as neasured by
an exenplified assay herein. Antisense nechani sns
In"phefbiredersbodimehtandligvsiiclentelendf thb lim&etibm vEcificaly hybridlze to

bridi zati on ound get .nugl ei c_aci
GCOR argise, st P GRERO M ains etobmenls” e A Seion Shtaplises 11,
12, 13, 1€115 89, 1 20rA8tndREPAEA InABmElenibdEBRInt) B HIBRENse Wik dhucleotides
conconi t ant stalling of the cellular nachinery
are 20 nuglpebssesiindengtlor exanpl e, transcription or splici ng
r r
TRk SRS ST bl Anb e b E B i, grom
about 8 tdsent mﬁnkefdmuc%@glﬂéﬁ),l pi'ﬂtetablyda@dvéxm ab@&ﬁlﬂ%&nﬁwﬂlﬁuyeobases.
I ncl ydi n and nMRNA or portions
One of Orglﬁ]é’fye%fl 1y the A oyt Nigaerepints; &ll\l?,A@rP ed gHgompGoEpgnds
contempl%éi inéRfde c6ﬁ§b§ﬁ&‘s%£% 13764 1036, Se98ERY 5o, ANG2 T3 88, 25 or 26
he targeti hg process udually al'so6 includes’
nudcdbw@eheknghatlon of at |east one target region, segnent,
or sit.e .he. t nuc acid he .
oo bl Fplie insfiof 5ttieleslife friaeS ik SFansieat loast the
8 conseci?ivt B6leotsd fror AU AkindAuIf ¥ PF BfS110¢ratiE bhtieRStoinpounds
Region" is defined as a portion of the target nucleic
(the remajginginuelepbpts Reing aponseshidve srstehiof ithenamestlicgpedleatide beginning
h r [ [ f
immeding{ 3L By ofhe STRLARAE o b fitisclte Melpd R0 Sopl 50
hybridizableab tertaget mucheipadid aﬁxhébnﬁflulmg ghtinte vligtiueledtilac@rprises about

nucl ei cid. "Sites, s used in the present
13 to aboptgpdRic esﬁ asegh Q%’éﬁ?ﬁ@%}m;é Wﬂ&%emﬁ?&yeﬂb‘gggclsqus@wces that
comprise W felt e &ﬁ{sg&ftlvg Hﬁ&l@éb%sé%q}di’n tHC Ke P FuLEF dﬁ‘é dﬁeﬁlﬂgﬁfatwe
regi ons, segnments or sites have been i1dentif
mﬂmﬂmeGMMg@nﬁbﬂme¢@nmom@d&dadﬁwdéﬁmgnﬁdnmhnmwea&ebhofﬂwsmne

oligomul e S g RO g e o TRt pEPEptisonse

compound I%Edhfﬂs erciﬁcany h%l’{(ﬁzetbh‘@to deSiaf REned1éie Gkid a¥adchAtitutng dntil the
is also known inthe art that alternati veRNA

oligonucleqtighycomppises abant Eetomb@@déé@uclrepbﬂm)hﬁ iselpeuedenyeadthat
compoun{isg%é)? ?f’e% e{g@lﬁed 'brg‘SF Eon% ltegﬁqbasteqﬁ{%gg &g?é{:ﬁlf’és% aﬁegst 8

consecutw@ﬁlﬁ:l ¢oBbKes \frvh amitéral pertichayfsiey septichop lof dhl ﬂﬁﬁtrﬁﬂimoh’fpbund
ane, genom c _DNA that differ fron1?ther transcrip
and may W@uiue seheros bothdirestions wEhbsiokizomuelqotide copfains @mt r13 to about
26nmﬂa%5§£t or stop position and contain both intronic and
exoni ¢ sequence. Upon excision of one or nore exon or
Thereent meghtmmsprovidesrmtiténoe ehgdmac]eoﬁdaslmmpglsmg thenuebgobase

sequence %gg@%&aé %&lﬁaulgﬁp or ?%e({)%@m Var ﬁg@q;(cleotides of

the inven&{ é(fi‘i‘[ﬁﬁse AL 830 B-HR BYSe Q)Bﬁm@i%ﬁ%é’ﬁidl%ﬁser@éaﬁerﬁé YRYEQ ID

produce a unique nRNA variant as a result of “splicing.
NO: 2 or $HOI® NENA var|ants are also known as "alternative

spligce no_s. ng of. .t he .pr enmR) .
1ok fied BobA e e nefgn RucniieRbr sy S8 Fhsnuelegtides 20

to the nRNA variant. It is also known in the art that

vari ants can be "~oduced through the use of

alternative signals tostart or stop transcription and

t hat pre- nRNAs and nRNAs can possess nore that one

. a o o . o o - " .
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tenporally or by net steady state level. One result of
such interference with target nucleic acid function is
wouowlasizon of the expregsi on of GCCR. Thus, | RCDAS2006/036545
enbodi ment nodul ati on of expression can nean increase
e e A R AP bR CER et omprising
least an Samuclaobasegwetiar of i) HANO: dforcélnwhetrcmrtbqv eliiiicleptideommprises a

s ABHSS o, 1,8, L SP, LA N5 Rl T onts 5

and 3’ end§WRh i10b 238 I -nBBRRFthNF nRdbdtidRy aﬂH wﬁ@ﬂé’ﬁi tﬁereng@}{umeoude
strands of oligoneric conpounds. Wile not |linmted

specifically pridizen tarndsdueen expressidieoffsERe ommon mechani sm of

I
iy eie Bl e Bl QR0 A b 8 AR R oo prpber of
nucleotideoimdhe §, flokingaepion s BB N{laikingteei@0.S irfighoftier embodiment, the
nucl eoti de bases nucleobases of the strands of

flanking rgeiogs ﬁ@rnoa-sw%la% lavnga cafefsrﬁﬁt umbgr o pueleefiles thihgiShe

flankine REHNCBARLA TRHE; %3585 whi ch pair through the
ne %ﬁ)ﬁat{}%h gﬁgﬁf&gyogenhg? Hybri di zati on can occur
Inmhiﬂrembadymemgﬁ therpresent ianaion iddluddsiagtisansé oligoanpleotittes having

ecificall { di zgbl here.is.a sufficient
the nuclo§B5 seauifcec SRLRR N Ao SEOEEVET & Roreispine pische
oligonuclBbtitidi 18 BhaRhctériRd Bl iad Q0RGk Fnue IR R drOf 4R bR @t and 3° ends
nucl ei ¢ acid sequences under conditions in which

with four@5&x(Finethoryrihyiynycleatides, ad @-daoxpnuclegtide regitny/Bianked gin étal5’ and
5 b 40 VI L0 assa
5 ands AR S g Sl LY TRl et o s

5> and 3’ aﬁ&sasyﬁh w@ﬂ%fmfmmeﬂmkf)ﬁhﬂ@ﬁﬁcl@cﬁtlde@ dtlah Ne-ReLRleotide
ent hybridi zation conditions" or "stringent

region ﬂaélls?f{ﬁ tonsandderads Wih el Q1 (@raethpraerhyhgleotiges.
Aﬁ!lét:ﬂ%{)goﬁ%&@&myHfjﬂLWlMen{er& 'c&ﬁax:n%t h@ R @hified

sequenc to a mnim er sequences.
internucle®tsidie higkage. Mdodified oneneiesisledinkags-iddpdnpmsphaottioatd linkages.
different in dlffﬁrent ci rcunst anc

\ d.
In one em gt G EBHGISCT E ARG AR roE P GG Rpde are

phosphor6&[6&%lﬁﬂéééky @He%ﬁ&n&@ol?goﬁ*xﬁélﬁ@c‘ide‘é 84 tl%rlﬁ?enﬁbﬁ‘ may also contain at
determ ned by the nature and conposition of thé

least one glodiisgaprleokasep buengsmhedindng, aidenatene qytqsmeah a6 hegthglcptosine.
ity," as used herein,
tn anotheP G BGEH T LARURG e SHEATRAGREL Vo - Thg bet woen t o

Aﬂ lembemb&ﬁeaf tﬁél pfw@t Divehitiéh Blah @BHRNEEoEQANEIIAEES L0 BlclSobases
or, exanp i f a_nuclegbase at a certain position_ of

in length, éﬁVIaﬁtth%S@ﬂg@ce @ﬁé@@r{@ NQ: Eeghamcieriaed byl oyesrsmypigptids region
ket oy U 0U30E, 90O LADE T s LAY s
isa phospimto;khwateﬂmkagml ang @aclctdasinedie aénm’iemmeytoamget nucl e| c

aci d. conS| der to be a p05|t . The
Ingy il RO Gt SRR RO OR s ioepysl apise seduence
of SEQ IS W}ﬁl@ﬁ‘ t}@ra\m&&s@aﬁgbnaéle@ﬁdmga 12- d%é&%tﬁ:le%ﬂﬁe RigBeflanked on
of corrpl enentary positions in each nolecule are

its 5° and@¢ elu,q§|ve1é11 oy A u@l(%*mdmset?ﬁi) uhclwrdegyﬁgmgmgnflb@nbbdmmt the
antisense SERIRle st R FIRES i nd el e o AR, dna

further erﬁbtfdiméﬁt ezmlea@ﬁ@{eﬁﬁteﬁ{uclébﬁ@é HfkdApRld 4 ﬁlgonsghorothlo ate linkage. Ina
npl ementarity over a sufficient nunber of

further emh%lnré%aaé@sgwwqﬁme ie éﬁn@hﬂnﬁogpecu fic binding

T T -

SEQID: 3 exztumﬁn ¢hedntiaense bligaitelebtid CPOUNdEoR¢etlvdikle BeridiD@fked on its
tary to that of its target nucleic acid to be
5" and 3’ §¥fgp g9 4~ (R(ggpptgp)ggg"}y@ nugisptidese fln agprther embodiment, the
ol i gonucl eoti de nmay hybridi ze over one or nore
segnents such that intervening or adjacent segments
are not involved in the hybridization event (e.g., a
| oop structure, n1snatch or halrpln structure) The

I o a1 e e

-
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external gui de sequence (EGS) oligonucl eoti des,
alternate splicers, and si RNAs. As such, these

woeogaasds can be introdgeed in the form of PCT/US2006/036545
si ngl e-stranded, doubl e-stranded, circular, branched

antisenseligh@icldokias sﬁé&ﬁid’éﬁ? h%ﬁﬁlﬁésﬁo ghd tB’e‘lhb'é’sEHXpﬁJsﬁBiE 6f SCERC M a
as internal ‘or termhal bulges or |oops. Aigoneric

further erdoedinents atrleast exe intarpeslengisle diskagsds ﬁmoempmﬁmgate linkage. Ina

futher ety Tehlon EFD G P oS BREORERRSECTOPOTER 21 o

Ir2d pmMedl @ eniBodirh et Ziak hﬂﬁbeﬁi&blfg@hﬁﬁ&éotm& haf th udleblyasesequence of
partially doubl e- st randed compound.

SEQ ID: § voeeiarthe anfisepisphiganusicotidp B b@dGO%Yﬁuelﬁ@&?dﬁ@e& flagled on its
ot i b
5 03 S LRSI AL Bt
ant1sense(ul)1rgt)1a1cﬂ‘eot1‘de spdcifivailg hylbmadrmsatb layd chidatésrexprasggi oﬁ@CGé“adin a

r|S|n at least o r un
futher e BBRS et OB SIS He RS 8 mUbTRiTI e T it o
further elﬁbocﬁﬁi@f'le bt TeAs? oﬁl@&l’taﬁﬁje R% PhellyicgRBE C conmpound,
general [y an ol i gonucl eot'i de, having a 2'
Imeparyoﬂmgmmhudhremt; e anfe@nmlfgoanﬂedldwms the nucleobase sequence of

SEQ ID: ?g\gp%]glgjr ﬁm It?sgrq%gcl %ﬁltélllc egoglge menye le ngluglg&sdearl ﬁ@l‘aﬁl@ed on its
5* and 3°TeRAWItB né Or B0 I VOGBethok feti@I Pl edtides. V\]nrmrtha&‘enﬂﬁﬂﬁnent the
non- deoxyol i gonucl eotide nononers, a "hem ner” is

antisenseqbigenyiratide Nagoilisaity &ybiadines 1 9pd Felypes exeressipn 9f GCER- a
further eﬁt&ﬁfﬂ%ﬁtf ?tglr'\rl;églb% n?&{%@&aﬁxﬁl%gﬁllkg% i %gﬁﬁgﬁhgglﬁglhﬁt:éghkage Ina
further eﬂﬁb@tﬁmﬁtyweleas(t bepaytosdnsisedi-msihy)cytwineepat i ¢ st eat osi s

with inflanmati on (steatohepatiti.,s 0Si S nd
I} PRHGA LT dolE i o SrE S bt deihes [RasFjeoRBE spapence of

SEQ ID: f2r 9: RIO8E §8FA cﬁfgoﬁ@ﬂxﬁd@ Y 9R U3 Aep8mubleSidcdbgion flanked on its
Iglycerides. A second-hit capable of induc

5’ and 3 reads wsthone 2O 2methaxyethyl) nuclwtbiees {rsa ﬁs’thﬁe@}nbmgmemo the

0 ates (Rl t h

s G RATTES LT SRR e R B SSRET i 550
further elBEdIBREE at Bagohé ﬁitérﬁtﬁ:léds&%ﬂﬁakagﬁilsfaqﬂibgplﬁ)rcnhma‘ﬂétlink@ge Ina

expression of proinflamuatory cytokines. It has been
further e@bg@@@ﬂbét lepshong pripEARBE - é’r}’ laytasiieyceri des lead to

\Y

1} REAARAEC B AALAY AhigAS, %otalﬁgl@&g% figFe L nBIESBAS sequence
of SEQ IDe Ha\t/hﬁaﬁlhh@arhsbmemghmpmmde has zgl}dmydecleotlde region flanked on
o ccunul ati on dat ess d the ressi,on
its5* an S5 B AbBH B O RSP DER I G- JR B R AEo R, e
antlsensi&}é%ﬁﬁcle&%‘]spe&ﬁéaﬂ v Bridindd to ak E’&fu‘béd @Jp%&s@’lbh @? WCGRNG a

erfattyaci dem a“can cause triglyceride accunul ati on
further embocpmenp latleadt one sgerescl¢didetinkagaisatphabphor@hiogtedinkage. Ina
1080- 1085). One

further eiyaBieRb AL eBit o B RIS > RIS o 3 rot hod of

I & Qhrdicilgr bPodEmeht) tHeQﬁhédn‘d@éh%)fnu@l@ot@w 1B khdnticleobase sequence of
adm ni stering a prophylactically or therapeuticall

SEQ ID: ek, fbetein/ e anbighse digoanclentidgdiae il é-deprpgieatids regioa flanked on its

o3 QUG 204 ST RO TS 1, BEORP LW o

ant1sens&Mlg@ﬂmlﬁcbtﬁie%peﬁﬁcaalyﬂfybﬁﬂi%mtand addugeexpidisivapé GAGR Iya
ef fective am)unt of a oI i gonreri ¢ cqonpqund_ of t
qlg&age Ina

further embodigien 3t lepst ong inters ikage tsr@@@ﬂ&%@}ogt

the steatotis is
forther eﬁfk@%%ﬁ%&l&ﬁbgﬁgﬁggﬁ %nsﬂ%‘y i'ed and Alternate
IiNa phtichias exabddiment, itgamtisdnse oligmaoiedsdediastirenichenbate sequence of

al so include variants i.n ich a djfferent base.is
SEQ ID:d adistrin e apfigengs BOIgpta S ﬁdérdé?BW’d‘é{éﬁBg‘? togipndlanked on its
t he conpound. For exanple, if the first nucleotide is
an adenosi ne, variants may be produced which contain
t hym di ne, guanosine or cytidine at this position.
ThIS - may be done at any of the p03|t|ons of the

—y I oy T 1




10

15

20

25

30

35

i ncl udi ng 2-am nopropyl adeni ne, 5-propynyluracil and
5- propynyl cyt osi ne. 5-net hyl cyt osi ne substitutions
woavE/Bsgen shown to i ncrFBase nucl ei ¢ aci d dupl BRT/US2006/036545
stability by 0.6-1 .2 0C and are presently suitable
5° and 3’ aﬁﬁam&mﬁ Z’t-@(z-ﬁﬁﬂmxﬁéﬂeﬂ) Al e tides. t incufuathéryernbreliment, the

onbi ned with 2' -0 nmet hoxyet hy ugar nodific
antisense phgmelclmtié@ sestfigaliynhybridizes fo @Irda‘ieawt?é P%“Pfé%lsﬂ‘i’lb?ﬁa ‘3458&@ a
T e

further enffRidire&edtdtdsy end dyitdsa iSh étmah]ziaytesunS t hat teach the
pr eparation qof cer][lal n, of t
Inyfy pArtg SY |the

t
odunepb) the aptisgpsg 1g%tbfr??‘%%élg %ﬁgg'ﬁ 88g1§g%a§e sequence of
SEQ ID: Jé,q)gllgé;gg 6%@&%1;@1{\/\53 oﬁQ&ndcleﬁhH@Hastéi’W Bélﬁ( 5&(5}13&13%§6n Hasked on its
5° and 3’ Buds3aitlD 66 orStwb 75 (Kzanethémmy@aawlestldez In 2 further egmbodigyent, the

antisene gliggfyicliafte S5 uifa Y yorltiag e gifrediead ploston 8 GEER

further e&ocﬁ%ﬁe1§5§r lea'_%t S&BinBRicldside b ;is B pAGsbhOkbihiostatinkage. Ina
692. di goneri c comnpoun of the present
further em‘tmﬁemt:mtortt leashong etosinedp Qéem?fbVVWélnPc het er ocycl i c
unds. | b £
L
SEQID: A U\ﬂb@'émﬂﬁe hﬁtiselyse|d11goﬁ11i:l®llde had 4 £8- demp'nucideilde;a’egob denked on its

prevrously report mpoun
5 and 3’ gdsyWith 0BR 2 - aet gsmtgﬁiw‘gﬁ& ﬁﬁf’c@é@g %cﬁhﬁg
o R EPAIA RS ) ?rrdagé%%&f;@grg&%pferw e

further erghtahmsnm atsletme noeintdneycldoaide linkage is ephesphorathigatgdinkpge. Ina
i ne_anal ogs. Representa t osi ne anal ogs t hat
further erﬁ%‘?éiém @F%Ségﬂ %?15&‘5 %E éﬁg’gm%}él he in a second
ﬁoﬁ:%ﬁéniﬁl‘ﬁédlﬂ&elh,léﬁa Hhﬁﬁﬁﬂaﬁﬂﬂmﬁm@@ﬁﬁn @bmpfilsug ah amizense

etal, Nucl eosi des and Nucl eoti des, 1997, 16,  1837-
ohgonucltau@ of the BventionasdopsenilyA pharmacsticallyacpeptable caprier, diluent,

enhancerf{ ?§01§§%_@wﬁ%§ﬁtgdéco%the Mkleﬂ]uon% afsB S sl thd Rrufacture of a

medicam@ntFoSthRtieatniait biidise@sts dhddiismrdepheiuedin guctzonreffe¢ipdmegliated by
J.; Lin, K-Y., Matteucci, M Tetrahedron Lett. 1998,
GCGR. 39, 8385-8388). Incorporated into ol igonucl eotides
E}rﬁ%ﬁﬁn&@ss@f P Hichdrft AvieRiSh 1‘1’@1’11@6 SeWas bPrdaMbihb ez pidsibn of
enentary guanine and the latter was al so shown to
GCGR 11’(1§1isnesd®rmllsm¢rhplmlilﬂl¢qmsicangi said celtsarriseuds atithcas antipnsem|

g B B3 b e B S AE NG 02 B f B0 lood
glucose 189&§ B100aABEdyceridd 1674, o Blobd chélafiiol Fivelg ipaopeal eésnprising
havé been observed when a cytosrne anal og/ substitute,

administéring tarsaidrinioelanantisarss eligpnatleefidee anhapeeeptignl gomposition of the

1nventloxNH]§']t088 iz 2 shrﬁﬁquog(eaﬁlg%?a 89 8‘( fl%gss (15(15(521 8011&111 liateg B ethods

of 1mpr051n@dhsﬂllin?sbmsiiﬂnﬁﬁj, thethods of mmaismg] 61 Pal kivelgled methods of inhibiting
i ncor poration coul d enhance the bindin ? affi ajl ty of a
hepatic ghenoss OWPPiGa PR CORPEYNE pdmpisterng-H tid el g AP

ohgonuc?eo%loS or 4 12@ L@ n@-ﬁ@l\ﬁg‘)f@ﬁs@gn ggﬁlr g%\?‘elgleﬁ VRntn@l RvERkMYh insulin

finity enhancenent
sen31t1v1nyﬁa}ab61nﬂg:lathmy(hl redudivn ancirc@atingénsudihdevelsand, the gain
in hel.ical taptkllt% (%OGS Eot.c ro's Eget. .
QBT imats, ot up present dRaRe e RGE ©hErFating aneipal
having ahﬂe%é)&ryc%biiﬁoﬁ QE93eHRE Syt EudBbh Q&?vlﬁlf Vi BIOGR thaphidihat
re anenable to use in the present i'nvention are
administefisg toomebanimalinihteagd el&cakhé er raplaylacticglly gffectivg 3mognipt an

antsensRERBREZP e Sl PR oRLo SYBP RIS R bifgior he disease o
unconpr om sed sequence specificity makes them val uabl e
nucl eobase anal ogs for the devel opment of nore potent
anti sense-based drugs. In fact, prom sing data have
been deri ved fronrln vrtro experlnents dennnstratrng

. T . .
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Bristol -Mers Squi bb, or tesaglitazar, being devel oped
by Astra-Zeneca). Al so included are other diabetes
wonrestwsErmt s i n devel opmehf-(e. g. LAF237, bei ngPCT/US2006/036545
devel oped by Novartis; M. -0431, being devel oped by
conditionany k¢ a aretabohiv dabaa tor chefitian. desemepedoliments, the metabolic disease
Sanof.j - Avent i Ant i - obesi, ..ncl ude, t .
or condit}pgmtr}g Fliametég (r!}lylP%),egagBJIélL hﬁ?@?@f}é%]ﬂégg’g gflc? %r_nal_ro?ne ,u obe%{ty?, primary
h 1 AL AN RElPEcARICH RihdMlih redidhin RDEO5dthd &RbddHhets 1AE Fiabetes
ypmgu%%%h as’or[ 1 stat 6%?9. Xeﬁical(tn)), and nodified =
is Type % diabegesofIn sp1he empodimenistthophesidy fsadietoindydsidc ln sasig ¢rhpodiments,

. .hunger signal.s .t hat sti.nul ate etite. .Lipid,l [N
ropeto RS oA T RS s I B
triglycerig ] UR T8 ein®edinRst, fife doddBion i€ 1 0¢raEdaltsRNH Som€ Bthbsdiineols, the

_and col esevel am hydrochl ori de), HMSCoA-reduct ase

steatosis isrfteatehiepptifis @ ngn-alqobolissteatohepaititvast at i n, o
Q ; L LV

AR AR Ehettno PO BE P B B BetoPhERIIbA Bucose

levels in g afitdal ez k]l ad @BhbdboBireseryieg bétakueh thenctianth an animal using the
. ci profi br aéﬂ?) , p({eobu,col , heonycin, dextrothyroxine,

oligomerq CompoypdhlingdpEP e hol est erol absorption i nhi bitors

d)ﬁ'lggmmdse(ﬁ% B Bfion SEBEubdab BhdRMde 8 eQpreb 96:£ 6 G:@BRMN an

and JTT-705) MIP inhibitors (eg, 1nplitapide), .

animal id mdeil Whareofssush abh hemaeild one ans-hioritieg embedinent, the methods comprise

e e 2RSS, BAPRTEESE BirhEh B o

reduces &prdsSI6L Bf GERRREIE M ohd\@hBREHEh the(dtifense EAABOINGE B the present
synthetic HDL (e.g. ETC216), anti inflammtories

invention effegtivelyiredise dretlpeads ersfmctinn fiGGHRIRNAsBecassgysddionds GCGR
t n

oo BRI 55T S5, Ao TS

resultant @fter@i6iR da@ aBoltie@veaswad atittisehsescohipenagmifitheprefdne atvention that

QA igomer nt hesis . Ai i jon of nodified.and . .
effectively; Wefth%§¥’ﬁ]é er E'B’ﬁl?ﬂe%fg gﬂ% i{ﬁ% Qt Pro&ssy p]iﬁ’é]"?té Phexpression is
consider?féér‘npe{c‘?ilvg gnﬁS%Péeéo({Olﬁ{&fthd.QH BhOEREY bRl e e@’t\feer{slg E((ﬂ%g%%ﬁ of the

A1 gonuc s and Anal ogs, .Eo’l. Agr awa
inventiotHedacrathPersrsdsicand/@C GRNAuLISE a rédugion MERINADy at Bas0%, by at

, 6- Gait et . l i.ons . of i.cal l o
least 200% t%%&#%g/"’mt ﬁ%sﬁg%’ bbfrag?%isﬁw&ﬁ} ﬁ’ltbé’ ragéetaftoﬁas)f?mgoa? 1t 60% » by
at least 759, b of L89GF %, by ableasEB0YD b§tat Rhst.85%5 by aheakt 00%, BY@dlkast 95%;

57, 5707-5713) and US Publication No. US2005-01 64271,
by at leagi#9i8%h by 4t leastdOP. onby L P50 a6 mpapired by an exrmeplifiod iagrgprbercin.

nds.;0 er . .

TROHRLRCh MG BAERSA KONREILET AR FALHAR Sabh i o
able, witheltivddehageritigntaties its idehtifyi fortRert antisense vahpeynds.hesi s i s

sol d by several vendors including, for exanple,

Appl i ed Bi osystens (Foster City, CA). Any other neans
Antisenst MecBWipsynthesis known in the art may additionally

or alternatively be enployed. It is well known to use

“dinhisdrae nteeldmsnmi@se dlbthpseipsolying hiyhudizetieoef desmmuodh vakh target

. th hosphor ot hi oat e nd .,al.kyl at e . .
nucloic sl WP 6 oG AT vdAPHgty S ifaFreiegt daeradation or
target oc@ipaAty 9RLECheRMtilAestRlihE bF Rt AR ARG YiSlobviAg, Sokdawple,

to those skilled in the art. Analysis nethods 1 nclude
transcriptiapiof $pdicingel ect r ophoresis (CE) and el ectrospray- nmass

spectroscopy. Such synthesis and anal ysis nethods can

be perfornmed in nulti-well plates. Nonlimting
Targets di scl osure and incorporation by reference Wile

certai n conpounds, conpositions and nethaods of the

Agruse@ herejm thertetimsn tasae @upleierncl! sad i "medeigaeif rpecyis enspdipg

" I 0] n : a: e :
GeoR” R AR LGP o b RGP Btk SC SRR fnctuding

invention and are not intended to limt the same. Each

of the references, GENBANK(r) accession nunbers, and

the like recited in the present application is

i ncorporated herein by reference in its entirety.

p— N - —
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11.2.1-11.2. 22, John Wley & Sons, Inc., 1991. The
ef fect of oligoneric conpounds of the present
wonvensson on target nuclldic aci d expressi on cRAOTWE2006/036545

tested in any of a variety of cell types provided that
pre-mRNAend aiRIeA onpiedtiohsthendod) tras@iteddivm aichmdayimidis cDNA derived

| evel s. The effect of oligoneric conmpounds of the
ﬁomsu“ﬁ‘ﬁgg‘%nt i nvention on target nucleic acid expression

can be routinely determ ned using, for exanple, PCR or

Northern bl ot analysis. Cell lines are derived from
Regions,b¥eginemgranel Sites ssues and cell types and fromcells

ssoci.ated with varipus disorders. (e.g. .
T e et iy AREnudeS [P et st onretrart tggion
segment B4 sitk Hiid 1hS $4#8& rRABRISREE R ShCafisRe ARERENEG0l0c@P such that the
~ _Anerican Type Culture Collection SAT_CC, “Manassas, VA),
desired effget, g&p tiog 9f eXprEgsiasa Milh ravelk o ” Badatingd ek § portion of the

. I [ cr.obi ol and. iy
acget o RO g 1 T Dl B PloL Rl My BB, s et wicin
regions dfltargBiafeleicddids At bepin ks “Sphets? Grd defifed As anhliaklor aitlportions

. _hot__subjected to continuqus culture, can be prepared
of regiong vafyiR p EEEt AURSICHSHK “Riteswrasi fed Hithe present inisntpmaee delined as

: MAESIN MR | Idi tionally, primary
umquenceI S ?R%@%g%%gf&gu%gﬁcﬁgm donor human subj ects
Onge ane br mbredhrgsttegiong, segments bt sited hehomlowes identifigd, cdigomeric

tients). LL t The effects of oljgoneri.c 1.
compoufdgiE st Wiy Poiioieny Eomaeeaitir SLas Brichee hybridize
sufﬁcienggweﬂchnu RvitteR@icietIshscifde), tdgiRE tHRIYird@dfrdepat ocyt es.

p& cells: The human hepatobl astona cell |ine Hep&

was obtained fromthe American Type Culture Collection
I/m.ants( Manassas, VA). Hep&2 cells were routinely cultured in

Eagl e's MEM suppl enented with 10% fetal bovine serum

Itligklso thows Siethi iagt thaniltematicd RNA @a@cdpt/eaoist prodyed roat the same

. (Invitrogen Life Technol ogies, Carlsbad, CA). Cells
genomicyggien ppERFd ingsepdteualixe ragscriplses singtdly dnownA@s dyarisntsgnMore

1 & | : > j t .
sl LIRNASPELRE 200508151t E0 A ORLLURER oy P
differ frdpy othemtransgripts prodacdt G0 thk $antd genomic DYPeinkithattheiabtart or stop

... _coll agen D Bi osci ences, Bedford, MA) in
position EJWL%O&%BA’E‘ B‘Stgd?tfcg}l‘é@“g%@f?es.eqwetol | agen- cont ai ni ng
Upon exBiksdh @8 oE6Embi G BA b thtidh rddbnd, 8 pRBEOKERBE BlrhgkphGHE, pre-
after which the collagen was renoved and the wel Ps

mRNA vaeipets pepshecismalies EmBiNA viiandph Aloasdsuently, stRNA varients are
ded i 96 vel t Fal.con- Pri nar |
processoff e SRR Sy RERIAY ol Buti MR RR A Rl B0 Bl RSH

unique ndIPA Gxti i tae b YesB1t Q@ Gplicthgd. Thesd thRINO vatatsi afe Skd RBETRE he
ound transfection exPeri ments. Primary rat

« conpa tran n .
alternatiye spbiescyariaats.” pHinggplicipg o1 the pae-BlN A yarignd opuspthen the prermRNA
S g\%@ﬂg urchased from Charl es R ver Labs
Vmantls(si\?\%@%éﬁfgﬁgn, )%a%%‘ﬁare routinely cultured in DVEM
Ithis glso ghoreo sethe lartvhatrvagents barf lee fredined lagigsthe Gae b Bditthative

N L N A A A, G R L ———
start codi bt StoP&5doR Ly ReHEHhhi d)ﬂ(;%ina'%_é‘ ﬁo&%ﬁ%ﬁkﬂrrﬁgﬁg@ﬁ d;ée

(Invitrogen Life Technol ogi es, risbad, CA).
alternatig start ewldasi aferknow @s Vielkdrmativatstast aHahts'dof thaf presmRINA or mRNA.

#35387 BD Bi osci ences, Bedford, MA) at.a density of
Those il SERS i1 SEBiBv e b o GeFE RITH o5 UBETR S yfftents” of
that pre-flR&V bt ARMEY. iGnecPERAY BFHR oF hltdASVI WG WdrRbt is i FolB MW ariant” in
) with oligoneric conpounds Wen cells reached
which thg gp\lt@mg iramssripts ,prcpdy@pgtpqsu]tt freyn the pléernatigtselgctivt of one of the “polyA

. b I i ' f ' th )
sop s 89S0 A VS MRS S5 bl D U5t B o
in the art include, but are not limted to,
LI POFECTAM NE(tn), OLI GOFECTAM NE(tn), and FUGENE(tm .

O her suitable transfection nmethods known in the art
i nclude, but are not limted to, electroporatisn.

1 PN\ gyw=r & | . A e N A= emp—e~s £
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Control oligonucleotides are used to determ ne the
optimal oligoneric conpound concentration for a
weoaodaziossd7ar cel |l |ine. 4t hernore, when ol i gORETIUS2006/036545
conmpounds of the invention are tested inoligoneric
unique potyirgitesnGosseresatliynidye eyse of wairngs dascriedristoppare algosuifable target
trol oligonucleotides are tested in parallel with
nucleic alcé%n‘pounds of the invention. In sone.enbodinents, the
control oligonucleotides are used as negative contro
ol i gonucl eotides, i.e., as a neans for neasuring the
Modulafl@wg’wf&xpwlwfect on gene expression or phenotype
" h S
Mé‘du?atlog Qn%gﬁs a o%e?{@@agfogg%@&ugg N Qyian%iléé %ﬁﬂ%{- qﬁérlags%

(stimulatig® opind@amnb; bleaoad:dﬂme tﬁnmmlommraédueabn)gﬁ reepxesgixrresxsuamther
phenotype, Control oli nucI eotl des are s in Table
example, @Od“}ﬁ‘ﬂ?l@@f ARERFEROICARINCHIE DOTHOIEETRECE 8161 GHOR pepre-IRNA
le
pocssinf SRANL0 8 2, ACTHREE, o) AR 08000 TRkt i
convertedrjmmfsautﬂuyes@oﬂphﬁamdrmpanayng 0 4 ball. TThespestruntaied. in¢livie the prslucts of

transcriptfland ApenlTisth SSIPRUEtO S0 P asio s tRaLe PRI o sty
functions C MGG a'rcgl‘PlBé@&&l%duﬁéss‘ﬁhaﬁﬁﬁﬂ’ﬂﬁt%dh@éxp@es&@ﬁbf acGward which

regi on consisting of 2'-deoxynucleotidés, which is
comprise 1 laxsk et Savclsobase priion Wigch rremmlomenyary g hyslidaterarget segment.

Mﬁd\g?tzo acgfgeé(g%np?é §P ?('%ro%w% nu&%%g%g%ﬁ Bé?lélg{éd)c}hrougq.ﬁlteratmn of
any numbefi®f ifcledf ag@ @bNgaRRN A pfingomic The fiindgonsofIDNAI$é batnedulated

in Table 2 and indicates the nunber of nucl eot i des in
can includegepligptipn padyiranscapiipnnReplication agd gﬁ%chptlorg orgxgmple, can be from
e il BT uBRI 91 d LCER BELETh  o
RNA to be fmcrdafwbnlmanelmblmlel topmiecattonciongiouns dwhich snchelgulmr e na limited to,

translocatfqpt %ﬁ@é&% @Sﬂt(e Bg\é%%ﬁ g)lélnq(igtﬂqgg Erg@dl%c;gor? oP trhe %NAI- ?oesites within
the cell wﬁféﬁ?apémgt@ﬁm(ﬁﬁ% $iferoP RAL Wnth&ies, @hd GARUEILE OF Bﬂ)@én ifdm the

le 2. Unnodified cytosines are indicated UC in
RNA. RNAhpronmlne&lmqﬂlens hgtieanche medulated instudeyhud graes hmit@d to, splicing
of the RN% troaﬁéllﬁ ¥m§ IXI‘I;W 1218@&@1?1& sg@glsﬁe cé%) meé‘&f tgL: R(NA %o ?{kﬁg\kggtgéeﬂ gtetﬁe RNA

and catal}&fctdicﬁhl@ﬂ&t sopipteafs@yioieveleipaht KNA Wihchfmay be engaged in or
onucl eoti de used varies from ceI | line tgo cell

facilitated Inﬁ e Rpgh-ddpdlatiareotierpresyion ran reghlt J@dhwceeaﬁd&@ve of one or more

nucleic a&@ g{fe%{ys bt é:%cxfe% edFeRBbE blféj(l)ﬁﬁo&%lulzlei 'zﬁﬁi s E&l é(ﬁ ?orally
are treate a positive control oligo eot| e

or by net ateatdgmt;aie ha‘veh ﬁlne ecsuttaf sodsinteP®since wuhcta:rgetrrmlcblcaacei Binotign is

n T . e, for hu
modulatigsrgf e BEEPIoR O oG Bee PP aY FYGHELPLBh grggession can
mean inci¥B¥ RUSBARGH %Q%étmm behtéls 8RR IPnothel emb&fKRnt h8dulation of
nouse or rat cells the positive contro
expressiop lchymeartieiscicdse oradpcisase dfoneox mopt RNA wlise pouds, orfacchange in
the ratio c%nt roat érgn ofO 03| tive control oligonucleotide that
ora gt %% ’(f’}%’}:éi tction of the target nmRNA, for
exanpl e, rat Raf kinase C for ISIS 15770, is then
utilized as the screening concentration for new
Hybrldw@wngmdmmwe@é@ny n subsequent experinments for that

3R kb B LA B SRR Sl compounc

While notlimehtecd mﬁmﬂi& rhdvhtnisrasthk thisost Corbdbe hedhelisng of gfiriihvolves
is_then utilized as the oligonucleotide

et
hydroge@@n%@m ch gy &tV alpohrick HenssieguanteverigbHpagsties hydrogen
[

bonding, Beaf ) ?1% Bftpo sk SEHE AR e Sy REBLRESP il Wl of
ollgonucleotlde transfection experinments. The
concentrations of antisense oligonucl eotides used
herein are from50 nMto 300 nM when the anti sense
ollgonucleotlde S transfected u3|ng a Ilposone

T I o ' g,
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wel | plates containing 30 nL total RNA sol ution
(20-200 ng). The RT reaction was carried out by
wonewasizon for 30 m nutds-at 480C. Fol | owi ng RCTWS2006/036545
m nute incubation at 950C to activate the PLATI NUMr)
oligomefia epmprdinds.dios sxoiple, adaning tapthp@ingare tomplemuataey nvgledbases

which pfpou e B SRR Sech DR, Hy Bl e o ot reving
circumst@fceb.hAnioligemictio eomfmdqy@euaicmy hridin®id whid @ele 190 sufficient

human target nRNA levels by quantitative real-tine
degree ofeorpplementBEty tomveidien-sesaifipbindingsf shaoligesieniy campound to non-

gt IR AR S STAARSH b S B BT ancer
physiologicalcongitivas aothb esseiof i/asivorydrihirageltic Be¥eicne apd ufts::
.. CCAA CTCTCATTCG&CTCT,TT (i ncorporated herein as SEQ
conditionspn yhichiassayasae PHETRERIpDSISESe Of AWVATPRSTANET GBGTCOCC- MGB
“Sire R bALS i REERIiAS” Mn?e%n&i%? MRE & MR under
the fluorescent dye and MaB 1S a non-tluorescent
which anpligauiesic cappourbwiiblybdgizefto itheargat senichamn bweib @ minimal number of
eval uated for their effect on rat target. | evel s,
other seqoftel el ol Fitofe siensbrehSguEio e i eHop different
circumst@¥R¢§Rhe Ssthiap&it Rond§dRkY vad R WHIEH olﬁgo%ﬁ?ic%%hp@%sg‘[r}@ﬂdfzg to a
hybridize to rat GCCR For exanple: Forward prirrer:
target seqsneany defrronrdbrdsartneand torspesiimafdle dligosiaricasmPB@nds and
r i nery CATACAACACCTCGGGTTCAATC
the assay% ?ﬁ%@%ﬁ%ﬁ %g%ﬁlggg?‘%g%%%m ID N0 21) And the PCR’
iﬁ@mhﬁtenﬁﬂ‘ﬂity%m.é\ﬁ%mm%ﬂacﬁ&%recise airing between
élncorporated herein as SEQ I D NGO 22), ere FAMis
two nucl¢qbases|of gk e OHgRSHoRRVRAd psandpd d gearapler if gpacleobase at a
. . ' t] i
i pSPBRYSBIE o PUBDS SRR P Y LT L0000kt e
certain pesatiin ofi ntergeCR1IAsIc deid cthetbtha position h&hydragenioadingdeiden the

o LR SSRATE S IR ELES B
oligomer{orSothbotid Sania0 FlrfkedrNNA of RNGOAR Qﬁﬁéﬁ&%éﬂ%? b le:RE offelwheh a
NO CCTCCAAGGACT

_ 3) Reverse priner: AACAGGICT (
sufficient nugelsr pbeerpplgmstes] prsiipnsEachmizcuRire ApdipidddyRORleobases

which cat e o e T SR RO AP onaa s

“complethérgtarfy!” urer tesnewhict yiee wod tolihiRételaSsutiitger degiel 6f pid¥iSe pairing or
» Exanpl e 3 Antisense jnhibition of human GCCR ) o
complemggiaiiyavieh SHificient pusbes 9 pasleobasesshph thabstalle padsaseific binding
bW ERAHE IR NS IES i fferent regions of
ooeuts human , usling %ﬂg??lgcﬁae%?%%gﬁgglggéﬁéi ted in Table
Itis videsstewhipdbnats that thesbpencd of ahalbigemaric Abhpaaipred dst be 100%

in Table 3.are chimeric oligonucleotides (" nmers")
complemglary 131Gy bt 6 Brf] PRGN o posH U TSoR ARG orgaer, an
oligonucl%@!ﬁkieQﬁ%}@Hﬂﬁ'i(ﬁié @ Bhe dOndre sAGRMNOYIh 80 iteS enitBlof Rajhdent

fl anked on both sides (5 and 3') by five-nucl eoti Je
segments-afg pejdnvolvedeintheybrigization aysns 6ui. o loop structure, mismatch or hairpin

- .2 et hyl ucl eotides,. also kno
sructure) The S BI CRRIEREN d e Befa DR aartsariBa Radriape or ot east
75%, or dt 16akieBPOS, crraelcpft@SPd) of O 18ds000%, Ut Qsth O drld@least 95%, or at least

ol i gonucl eotjde. Al cytidine residues are
97%, or at leagh I8y OF af RSS9 soHBce comPiehicatasity to a taeget gismriishinfthe
[ i target site whi.ch is the .
gt B8 o5, L ROV S S OSD gl o il Monna i
which 18wifi28 hu¢lhebasesvpithe ahtemdSompben A ROMPR BRI R Lo Al EE Bsbion, and

for their. effect. on gene target nmRNA | evels by )

would they clar ﬁpﬁﬁhﬁiceliy Bbtidie Hguleerprasentiod perpess gomplesiditarity. Tn this
- e .

SR o e R A P e v

experinments in which Hep& cells were treated with 50

nM of the disclosed oligoneric conpounds using

LI POFECTIN(tm). A reduction in expression is expressed

as percent inhibition in Table 3. If present, "N.D."

.y e I —r . - a
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G ucagon receptor belongs to the superfam |y of

G protei n-coupl ed receptors having seven transnenbrane
wdaomioasz7ilt is also a médber of the smaller spoTfusmiokby3esss

of honol ogous receptors which bind peptides that are

complenganiary nueledHayessindidead nottheglondags to el ogeR Or Rl @fentary
N receptor s cloned in 1994 and

|
rucleon JHTA) et 5 TG i eonddini 1o avileokascn engh baving 4
(four) ndnBéthplReRAty ﬂbl{i%%%égﬁﬁﬁ(}ﬁ dr¥ ﬂtaﬂkédr}%gtgﬁtregihgg 8‘%68)%11%?}5 _

receptor gene ( t al ., Gene,
complemggtariéy withthedarget Bideineed vRiubhhays.77R86 ov&alhaoinplentAdity with

e SR R e P 5 T e
complenshtagitynaf dnvedigoplekic @ombhraiVsh & MGG ofef tafet nu&%ggg}ig%%ge

d . 1894,, 351, . 271-275). Disclosed 1n US Patent
etermingd rontinely Jising L AT ey gsanas(besis dapakbaligament sdiahgoalspandan

PowerBIASF %n&bc i (1N . al 1 i

The E{j) n glﬁg)?glg%ﬁﬁfﬁ g‘%lf%irﬁlgegﬁl\é’%?gql‘%lﬁﬁi £9e9<9’ ?gsff 403-410;

Zhang andhyladrss ofendhigiRbs. ( M7 B6484658). PerdeRitomdlsgy, 3 ncidentity or

compl 32t7-.§,28%{EbA sSsense tation of Gy to Ser at codon
plemEafiRy” 4o deltumiae e duisampigeite Gaprestem GViscansinSequence

Analysis Pa¥iRize o érkibh 8Yfof Ohi bd iversi

e o casioh ot 8hing AR Cobfplld: WD, Thni Brsity Biseayh Park

Madison ¥R, ysingrdefauikssttings, whick nses tit ol parithmsdf:8osith addWlategiag (Adv.

NrddISyl jda- endent di abetes nellitus (Fujisawa et
Appl'Magt?fgétgla%eztggl'zg%?'a, 1995, 38, 983-985), hypertension
(Chanbers and Morris, Nat. Genet, 1996, 12, 122), and
Oli central gdi posity (Siani et al.. (bes. Res., 2001, 9,
IEOMErGCOMPPBYAS Tar get ed di sruption of the gl ucagon receptor
in Kr: JRC.E ,. despite a total sence . . .
R g AL O R
to a regioh @V e lng¢leichaeidnmaolecutn Titigiem Medidee bMBdmlHE8EE Bli Qd'}ﬁ‘.lcleosides,
S

o (S B S B O
Oligomerfd®@niPoas @& Yre kbIMHRRL . | d LhSewi

L rrpng{j)n ds tar get e (Y @gpdzf\c:dcﬂ ﬂﬁ;}%ﬁ? Fgfljczag\l&eg!n\l?wg? ﬁP%thﬁr%fee? rgpared to
be circulagdylgr cRpirebighehed strodiurey acd@RWNHD tie arb dud “Gindisdnse compound” or

g ' f and possess .i nprove . i
antisensé (foLHie o Pt TR B aea e g?m%ﬁ)géh%& ptdeast partially
complemértarg et i regiofSOERNGEBR b inidleduld QWG N ﬁ%ﬁ&?ég R Widen
dl,[Srz(el%:;lonflanked onit's 5 and 3' ends w't lve
modulatesiileeegses onfectgsspbithgrpression) Consedesntly Pvbil albantisenseicompounds

be saidh i ' f ar to as_ "gapmers”,.
O LRk AL A P E—
compoundsnAe&ettisehsd dligobliclentifle3is sanmisohisé BompbundhatGONRAISIE cid-
. of one toq.four 2'-0.(2-nmethoxyethyl) nucleotides. The

based oligginst A antissre sliepiisicside ean heebemmegdmediGot Ndwbmfing he
examples bVIESHink i BRHEAITIAI rab&! o i

, P esde'ogzgyb:ﬁrbcl eo??ges, fl ﬂﬁgéjpﬁ%ﬁg’ lgg%eﬁb?%gg%et&é@pw%@e?ﬂﬁseme
oligonuclqofiges, extemabgeide srapended B8 vligaucieotiduseal tertate k311vefsi gnd

: 0 ompr.i sing,a.ten deaxynucl eotide gap region,
s, SORRAE SOOI i SRRy St shogandc s
stranded, Gfthr, JFandhbd 6hhdifpifedndicin LHRLRBLALLH ef%&e?&{sﬁ&ef%cigteh{]al or

) its entirety. The kidney concentrations o
terminal bylgss oy leapre Pligpmgsa dettlosirandsd campatrids garCR hamadbegiidized

b ed.w.th respect ta those of
to form deypERah AR AT ifls S SHE wetemcelt Somplementarity o
allow for ybripizaiomgndafotraatictesDa/IE begiiislty dRBlQfrdhbark&thRfd.
«~pot h. ;hF 5' and 3' ends with five :
Chimegie( oligumersSrommapngs orjchiserasdsio thihconsextif Higinvemtipn, are
inole- j L ' t o excel | ent tency, i n the
sngl-or 4ol At ol om0 B & e P SR ot v o
i ncl ude gap-w dened ol i gonucl eoti des targeting GCGR

wher ei n ki dney concentrations of said oligonucl eotide
are decreased with respect to an oligonucl eotide
having the same sequence but conprising a ten

o .

ol o~



10

15

20

25

30

35

I n other embodinents, the present invention is
directed to nethods of aneliorating or |essening the
weeverisy1of a conditiomdiar an ani mal conpri si RQT/US2006/036545
contacting said animal with an effective anmount of an
more chgjpicalbydistinct semiproueatheompriping mhizes whe ernomeresiilel, @muefeotide in

th so that . expression of GOGR is reduced
ecase%h%!ﬁ%%ﬂ&e&ldecog} POBA% or more physi cal indicator of

M Sgapneendidefinnl dsneltiab@sria chd fa' g&lepiuytaﬁ%l%&‘{f?&é&%ée having
of . .said, condition. In sonme e di nents | sease

a 2'-deoxygligenucleqtideregiondianised by n@ﬂ—d@cacs/ehgonucbndcﬂtt segmentsnTh®eantral
ude ut ar e _not

re t « Q> S 1 nc .
sion isHERACA PP ife a0 TR BB el e romrocBiod: Bihss.” Biome of
the wings hMermncﬂeﬂeamye]mgmuclI&bt@d:l’ﬁBn(ﬂﬂé}@Cﬂ TRMiSer i Ges‘éhﬁaf-‘t es
is type 2 diabetes hi another embodi ment, the
condition is nmetabolic syndrone. In one enbodlnent
NAFLD the obesity is diet-induced. Al so provided are nethods
of preventing or delaying the onset of elevated bl ood

The teews aonaeadiolic ifaitydiveadisemt” QOAPLDY b@nadsiel b FiRhdd ectrum
har naceut i cal

ranging ﬂo(?n §ﬂqu% %P&iycgpdg F‘%O}r}ﬁ%wpl% he AQCytss Hhepatie ggatpsisigto hepatic
steatosis Whh@ﬂhlﬁﬁatﬂfrﬁ(%@ﬁ%hé}ﬂiﬁﬂ@} ﬁbﬁﬁ Js! aﬂd&ﬁﬁﬁbs‘?@ NJ&?cthﬁ{\bgt%tohepatitis

ation is also related i cat

appl i
(NASH) grer e pmresionch NAF Ha beyand deperor o «aﬁtaglwvnmf o ROGRI-hit

capable df ﬂldut:ﬁﬁg%@{:foﬁg Xﬂ%@ﬂ%ﬁ!&rgfa}@ ﬁ%@%ﬂ% Ilf;:qg%li‘? gagglsegﬁaprp@qt of NASH.

Candldatﬁfpt theateomd-HilocanE b ¢ifpRA M 0233 ThtegO3Gh MioMbEdng $n increase
1nox1dat1 rein | %Erporated by reference inits
&h F‘ir‘?sé AT PEBOBRSERPESSI N roviaflemmatany sytobines! It has been

su estechtﬂﬁﬁh& Ae@ Lk i ng _antis en
5 ol i gon 8 c Iee olt id efsgr%%&eg? %’&ﬁQ gl?]b? ?ass %%@éd%gve Sgrﬁ g hFB 0%‘@? of
animals apé hyians, indicatjng h@oemaﬂessseenndeﬂffenml&bﬁslﬁﬁ bétwieeh BEpHLeS

hi lished b di
e s b v
(Browning an@HbrtﬁnLCI e, Bobsd, DRLuY, a%79809! g;ger@g@%
ar COITpOSI t | ons

b accordance with the resent i nven
yperfattyacidemia ¢agsausedrighyseri pwgullah@l mmh&abﬁssnés (Sbfthimura et al.,

Biochen. (Rh. TG R EATR T BEER G Ol bbecimpentelfhe st

invention yha miethod ! teduciag tipids inléwilyer of ineRmsl By zﬁﬁﬂﬁféféﬁﬂé a

i.goneri c conpounds of the
prophylac lﬁ@g'nqﬁg‘ﬁaﬁ’eﬁl%eefgcf“@%%?w of mbm@wmun@ bf theiimeention.
Another edfbb&inRAEoLth Entt Lecul e
o e PRt bn e B TR R il T
animal byqgminigteries procphyﬂecthally betherapeutitaiip Ieﬁﬁai\%&nﬁimﬂéf dHoligomeric
Qneric,c target any region,

[ ou ma
compounty rrer%’txel%b s[ﬁts%mSFmRﬁ@‘F%P %@ isteatpsisdetipatehspmtitity In some
embod1m®mmtmlsﬁgsmbl e target regions, segnents, and
ites include, but are not Iim'tedto, the 5" UTR the
Chemical Mogificatigifon, t he stop codon, the coding region, the

Modified ghd%l%m&t@?\lu%leﬁ%g egi on, introns, exons, intron-exon
junctions, exon-rntron junctions, and exon-exon

The nhgormfrm cofiglouedslofEenmvEai@eds iAN8dd P&BntASVIRL § B ferent

b et nuclelc cid to which active oligoneric
ase is Preé?ﬂﬁ% bR I’I‘WSP ei’é“?]ﬁpﬁdqﬂ@ﬁélqns rethewompbend. Edr &xangse, if the

first nucle herein the term
R AT o8t St R AT B broay LIARR £ R Byl Hafosine
or cytidinegat this pesitiers &hjsondyt ondaak adaiypéihé poLGHRHILIR WMposteRN
com ound\?\f]tg' ve ol |‘g]r51érre%§ corrp und is targeted. Wil e not
P $P Somp ﬁrﬂteﬁt)? {pias e methodssdeseribpdrterajn to determine
&wnabﬂnpﬁikﬁﬁﬁﬂmbﬂggoﬁB?@@ Ar@REA Segment s represent portions
of the target nucleic aC|dAmhich are accessible for
hybri di zation. The present invention includes
ol i goneri c compounds which are chineric conpounds. An
exanpl e of a chineric conpound is a gapmer having a
2 deoxyn1c|eot|de reglon or 'gap" fl anked by

o g, o s o

L,



10

15

20

25

30

35

A igonucleotides of the present invention preferably
i ncl ude those wherein kidney concentrations of said
wobkigmaswh eot i de are decdéased with respect toPamUS2006/036545
ol i gonucl eoti de having the sane sequence but
Qitgﬁmeﬁp ngmpomlela catea:ixq mehide mtwléebarse g foun réfenBé €inGhe art as
th the
hetemcyt%)“ ¢ bgsp o ﬂﬁtp% f atﬁgﬁ%@tsu Qﬂéngt@t}%léﬂ@%W@éthF@es of

“unmodifib&’ G @aRR41” hﬁﬁlé‘dﬂabé%rinélﬁ&‘é ﬂ’ig ﬁﬂ%@%ﬁe%ﬁteQAg Ly g‘yaé‘ﬂ%e (G),

concentrations of said trde are
and the pygmiding bages &yeunwﬂi)hcﬁe%m@) and urdeil(E) ok “arbstltutlon” is the

h h
replacem@tlt' &%glﬂqngﬁ ﬁegie oS nat\éllg %ﬁ%ectﬁlé}ia rug& gﬁe qdmgﬁ&@ﬁﬁl base.

“Mod1ﬁeﬂbhhcléd$tﬁs€s mamd)tﬁer s éttd"éﬂdrhaftdréﬂehucleob h as 5-meth
O (2~nmet hoxyet. hy?ﬁtﬂnucl eotides. di %Sg?tﬁ%c eagt .%‘e yIC%/tosme

S-me- C)e ﬁélystwthyt I 6ﬁnﬁhﬁ@l hipexantbise, M@llmademm 6methy1 and

ot SO TEEN MM Bt i
and guaniriea?-tiuburacil, & hipdiymine ahd dehibaytbsige, ey HRER] SRIIERGR, 5-

pr0pynylgf§=f§ %ﬂ‘g gﬁkﬂgﬁ&ggﬁ%%ytﬁécahf&i geenvraggésoonfpfyllﬁl?cil(tig b:sr;s 6-
azo uram? cy@'sﬁig it é;“ ts*l}fééﬂ @)QTQJ ﬁxta 12)e 2. ogllgagzﬂeg ‘ﬁ%ﬂ %%g%cbﬁfthlol

accumul ati o ol1gon

-thtoalk}’ln §-daythioonyl mmthaiessuasﬂtuea ndeninds @arguaﬂnﬁet bR JadtibilarkPs-
bromo, 5 Ieobaa%ﬁ 1% th ta eted to_a nucleic acid

Hoflucrore %ﬂ? g rEGils pRE cYPpiges dunetbylgdnine and 7-

meth ladeif -BRderfind, DLapting ﬁgétﬁﬁ‘e | t hird
Y gi on, whereéin Slgl fi rstgaarzg | o%gca%lrar%r%sa%%e%ﬂ}% ?deaztaguamne

and 7- deaﬁad?ew;an@ é+d@@zaguegnemi Itlerzeadensmi Burtter andifvddhucliobsses

R gt YW T P

2(3H)-one)nphdriotigizitegiidmeqNHigeinddo(3adb )8l 4ﬁ)@ﬁlz%tﬁl£121ﬁ-@'(ﬁ-lf biey! (T} clamps
i.on.. In preferred enbodi nent’s, onucl eotides”o
such as a §1ﬁagt1‘p%qﬂeghepwzg§ec§p¢m@ &-8P- (Qyzgmngpthex%d-lmtwd 4-

[ t.he
o0 RSG5 A B S IR o,
pyndomdQE qytidine ;ﬁHq!tsmﬂoGl A @ﬁggn&lﬁ(ﬁﬁﬂd}?ﬁhﬁdmtilﬁn@ nl%/lﬁ&ﬁ’f_%ﬁ%ucleobases
ucl eo are nucl egbases 1 n | en he
may aiso Gie| 3 e BT hieh duiecing ar RO  sa b lsoed Wt BBGT. 50
heterocycléd o § 7{deaR-adehiR) ’ﬁ@é&i%t%:%nt)ﬁn 90%1@83(%&1@%2%[2 pyridone.

nucl eosi preferab y be out
Further nyglgobassp a e ‘timyre d@ﬁcloaccttmamyedsswﬂet Patantt¥ie 32687,808| those

hat rre i g ¢ conpounds
disclosed ﬁpﬁ/ttee@) a.steeil,éj qzcl%;f %e B} ﬁ?{g@ﬁ’h‘g‘é HeE, ggvfngu?g; Ing,2gg5858-859,
Kroschwitk6].1. ,’L@d Jatth WiiSy &7-@0n5219902ﬁms@§16013§ed B ElisdPer al. Angewandte
nucl eobases. in npounds of the I nventi o

Chemie, Intgrmafienal &dtt@anb%ﬁleg@.@é @@qu@elqsnéby Songinvi, ééSatChapter 15,
Antisense R@.@e?zgcr}lmcli}ﬁi l?p?z? L7, %ggfﬁ 4) e ﬁgts §I}re 'cng%1 Hal@sth& ed., CRC

Press, 1998 ofptaim d thesehercteobasicn B-WQCHDWQH@ €38 Sls118EinHe art as suitable for
1ncreas1ng&§ }S)Wﬁut | § strefch of t ge sane ol i gonucl eoti
9 HheRfiths eappapds pehrimEntion These inglilnsrsulbstituted
pyrimidinés) G-aﬁ?}}rﬁtﬁﬂr‘ﬁgs ERIMROYRAs Wi 66 étﬁ)st?tﬁ?e‘c‘l fua&l dx}/ luding 2
ui ng

Iu%?rl i"zable to the target nuclelc adi
aminopropyadeninghepripygdnacil end 5-oeomynpieyiosis. Shetiylddodige b&ithtions
| eobases)., . h onmpounds are represented by
have been g it PR Ie%&ﬁa'ie@ec"?mﬂw@w@epcam B steseitly :
suitable ba&0 BSRAHEIME cDLEMS 1
the iTTustrative ant] senersrr onp%% ﬂﬁegt{érﬁ?th Xﬁ’ﬁthy stgar
modificatipige ftde bedrestodbinribe art tmhmedifichiien @ﬁth@b&dé dobs hdtensAch
onucl eoti de. begi.nn |nned|ately downst r eam of
chemical i HSRE Foko iy Himbbiilns Sibaes IeioAGd SPRPeRFA ch | s
specifically hybridizable to the target nucleic acid
and continuing until the oligonucleotide conprises
about 13 to about 26 nucl eobases). It is also
understood that conpounds nay be represented by

oy ~~

o " o o,
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phosphor ot hi oate |inkages. The antisense

ol i gonucl eoti des of the invention nay al so contain at
woeawtossme nodi fi ed nucl-d4gbase. I n one enbodi MEAT/USAI06/036545

| east one cytosine is a 5-nethylcytosine. In another

Rebrsentaive, Uktdd Stytensitdi@sthal teadir the bRiph@¥ibR oF 88fin ¥the above
ted %ﬁo mi of the_present invention is an antisense
noted m %ﬂgﬁlﬂf SRTC &%Welies piher weditisd guslrobaseryinplude, vt ang nohkmited to,
the ab 56&6@ :
o abovSSAYENCE. DbRR, ) dQv@fPas@s fz{‘anke %1%8‘%9955 34.066,.5,175,273;

deoxy nacl éot | regl on

5,367,0685 04300 1h 55480, 137; kﬁi%i@ﬁjﬂlﬁﬂ,}%t@iﬁls(ﬂ I ISES05{T1e55,552, 540,
t hi oat
558740 R Ao e PTG b R PE R o b 1% e s G0

5,681,94erdpad, 7800402, t he anti sense ol i gonucl eoti des have the

nucl eobase sequence of SEQ ID:. 2, wherein the
QHegrmene eorpquydnofthe pteserd itnestian ¢ m:lsmm}thlde pelytydie heterocyclic

on_ i with fou
compoungg ﬂ@gCJ (Lﬁﬁlléxy g%ogieil?étﬁ% B%?@@y—o&ggnngie@rqqyplg%@se moieties. A
number of mm&hljhﬂbrocyﬁﬁ: RiiposedIve baoReFlbeay 'réi)%rt%@ eﬂiegé &ﬁhﬂ)&ﬁnds
bridi.zes to and reduces expression of
are routm,e Y996 in aptsepserrpplicatigns fodnereass ilee lp1nd1@g|1pmgegm|odi éle modified
strand to h%d}g@c?ﬂﬁreaiﬁ(t? The mgg&&%@ %r{ezl)'dc %1&01!@ K ?agg%ec{ & guanosmes %ence they
have beestepmed SBI-dymf)SOIrr@tldilnn analpg. Rleptebﬁﬁatﬁlﬁt?ztbsgﬁ%alog@ﬁlat make 3
nti.s e oligonucl eoti t he nucl eobase sequence
hydrogeniond i & susnolizan aispe inglile & Sofingphenrseaing deone

(Kurchavbaer al. %&&Qﬁé& Wy m&ﬂez%ieg e@oon; § '1%2’% ??4@81&3 ?zéghe%%ﬁuazme-

3" ends with three 2"-Q 2-mef hoxyet
2-one (Iplﬁ, B-urones Re b attewast, MtJhéamt(Eban&ac Ol996, 017G B&T3-381RY) and

s P L L DN e S R v e Vi
Tetrahedron fettnlasi8e®s;isdes138 shamRopsrae PIRASANRNALIBRRE teki picage.

gifi In a further %gbodlnent at | east one cytosine Is a
moditicatipniaers oyt kridipqwith semplementary evdvdnt andribs latthiewas also
hown to B S Y eXen

shown 10 SR ABATS I LRSSl 8 HORol B S BI0RE BRGNS i
1nteract10m3(§11sa s@@Udia d?xq-(ﬁmmit @ublncﬂheolm@mmm sonlead 2008017590s). and

2-net h t hyl | eotid I
it e PiBRertes W cdieh SOOIy easknst | de.
analog/subsnﬂl@tb hheal dinbyibtPinsRey itfécﬁ&ﬁtortﬁéjﬁgﬁsl £ ﬁﬁ&%ﬁm%h&&z&f -2-one

In a further enbodi nen
scaffold (le Er-YudVisieicgie M. il nkmg €hes. &oq@nagag H@ﬂp&ﬁllﬁt&@) Bimkagsudies

demonstr%&l ﬁll{'it{]éj ih tgz)SI %io?aqloﬁecghgagnﬁ b%ﬁ)&]@@%ﬁl@%{&%ﬂh@iel
li leide sen
i A A TS O

5-methy] ¢ygesing (ﬂﬁﬁ‘%owmhm alvigh dffinitygnbmdeinenksod a@iﬂgldrﬁocﬁﬁcaﬁfdﬂ On
. £ 2- met hoxyet hyl)
the other ind TS Boibish Rl i st nis Atrarovite e seifiity ebihae
oligonucleokidgwonucl eot i de specifically hybridizes to and reduces
expression of GCGR In a further enbodi nent, at | east

Fyitheritrigxlisdetecasyrlirecanipmvadearidemethpdsosiufsmpahdrh dat ere amenable

to use in tlllé og&ﬁléw%ﬁ]tl a{onle" %f ﬂ%ddgl?%éﬁeﬁgtatqsrﬁaée%? ﬁé% loﬁ% @nd 6,007,992,
Thabmannmmmdmg Qffeity! of@i%ﬂleﬁbx&ﬁ%l&h%%&eg % %%Eé r W their

nucl eobase sequence of wherein

uncomprogyse seSBCR Y mekes them Wablableiﬂcbebasy Rudbgobt the

develOpmén% ! %réré&ﬁh%ﬂ/té%ﬁﬁ g’a%ﬁ‘gg ot 3@% epnrgﬁls\imné {l}rt? H%Vre been derived

from in vzteorbxphnnmnts, denfo@steating S Sepiahi i ed @{thél %% @rﬁixfclilﬁé‘l ly
bstitati % is t o .and_reduces expression of
substitutiop ?rtf’r?éPa PivAsHKERR Nagg }@%ﬂcﬁﬁﬁélulanupﬁah@m(b@@ﬂd‘ean increased
i nkage i s a phosphorothioate |inkage. In a further
enbodi ment, at | east one cytosine is a
5-met hyl cytosine. In a particul ar enbodi nent, the
antlsense ollgonucleotldes have t he nucleobase

- Y NN~ 1 ' g e o
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further enbodi ment, at | east one cytosine is a

5-net hyl cyt osi ne. Al so contenpl ated herein is a
woherasmut i cal conposi til&T conprising an ant i BEMAS2006/036545

ol i gonucl eoti de of the invention and optionally a

antisenspedivith €l KWt Matteuse p.dbAen. €heni. So¢. 1908 L0, $5H085826.€The

. i pi __Th ds .of the j i |
activity @ha AR RAS ren Ry PHOBUREAIR oo PG EAMBeS § Bhele Rebstitution was
shown td digifi ety 9 r@bsmaﬁzr@ﬁ&eﬁéﬁ&fadﬁﬂﬁerfze-'d@&;ﬁﬁ&hb%ho othipate
CCR nt o¥ ]flﬁe

. Iuéagon effects nedi ated by Enbodi
ohgonuc%log eritlanagann V.d¥.; Welf.Ude Ofserh BdGrefit, Dedlioj KgYt;Wagner, R. W.;

r [ 0 AL &SU I S conpri sing
Matteuccg’)gﬁf g@t%i Iﬁgﬂ's‘g?a R PEAOPQQ? 4 géégyﬁghban anti sense
Buitigomucli et podycyatic hétarapdR ol GAKBRS bi h&@ro@j{rclitctb%ses are
disclosedoiméegt Itﬁn" egistt hti%dsb of decreasing bl ood glucose 1evels,
Pogtnetimyisdias g abevevisted U.r PHreiceo &h¥Se et welbbs Udk Patents:
4,845,205, 830, 500k B854 0067, 1 5 18 397 Bk hi gL @ Sai,d-ani :
5 O TSP 08, SIS SO0 S Bl
35,459,255 908; 6,403 77853 5XId N5 jS62, S4B HERY, 463y 6]594/18Y, 9§96,091;

I evel . um,| Al so contenpl ated are
501 L s SRR e e e OS] TV G- 0RPHiced 81,941,
and U.S. PreGeas Pulglidatibh bodayssszand met hods of inhibiting

hepati c gl ucose output in an animal conprising

adnmi ni stering to said animal an anti sense
CombinaRbdsdonucl eotide or a pharnaceutical conposition of the

I nvention. An inprovenent in insulin sensitivity my

Bempositiaatoé thetiyventivos dueEdnain kwo 61 okt Gt doRfbrickSMbbinds. In

h Ilev$I S her enbodi nents of the present invention
another relaig BEBOQ?EFHB&%IHB?SIWI@&? thegprasenbinyertionrranicontain aese avee
antisense @bmBORHIk I e AR BPG | tivity via

G cqrrpﬁri si ng "ad r%% hlﬁg?ﬁéegfgt&{ggé gg(?g ﬁgsﬁ PHsdpicgcid and one or
more additieaplgptisanise adrnyounds prgawéiloactetanl duclef f@e tiry@. ANBMMvely,

. ntisense oligonuc|l eotide or a pharmaceuti cal
compositfds SR Bl epfieh PRSI oMY HEvw cebges mepeN faseeted (o
different regionbef the BRhaBed1kie aBidIRBSE TR0 o AL Lo

@qerrbodi nments, the net ab%?i c di sease gérnﬁgglﬁ%??llﬁg%dgmaybe
used toge ’é‘?feile&‘é‘?ntlﬁglber gl ycem a, hyperlipidemi a, netabolic

syndrone X, obesity, primary hypergl ucagonem a,

insulin deficiency, or insulin resistance, hi sone
Combinatemybetiapent s, the di abetes is Type 2 diabetes, hi sone

enbOdiPnfgﬁtOi the obesity is diet-induced hi sone

The, tgB@RPTRAS L theippetion saydie used i eosehiedtiondtierapies; wherein an
additive effb@V@4REEvRE 89 ddhmiméit P LG ude chol est er ol

and tri gl ycer9i des, tﬂ?ﬁ%arggsbélgétrxdggfgn@ﬁ{)&%fﬁgﬁlgdﬂmnﬁ%ﬁnﬁ?gne or
more othef pyjitablegherapasichrofhiylastororphads fEmés a cohditich SRE@BIeS | S

. atitis non-al.coholic_steatohepatitis. Also
therspeutiZbEFHSAERE ety BRBie i incl Herih ‘e tepmipearig agents,
anti-obesigynpeiits oind HpRV RERHANL h gk, dhea:8owEY, hid ; . as
. well as netpﬁgds_ of _Qpr eserving b(e):t a-%e%ehgdﬁ@ﬁ@%hﬂ%‘ﬁe gﬂt
limited to ogmages, hormena mimesics urimeretin mimptowsridg., deblindatiading inhaled

insuli 1€ 8 f the i.nvention. .can used to
i G S RRALRER R s bis By Tt miPAD b
sulfonylurtdier e ofoptohercimids, ohldapaBimidttoMuemNa8.-thiafihidd Slimeniri
linizid énﬁ&% ment, the nmethods conprise the sta'ep 10?,9ghmepmde,a
ghpizide, glypyrifer @rglihizids), e diigraaide faetfomia), hoveglivioiderte.gn nateflisite or
linid@Nh HSS68; [ es _expression of GCGR
ropainid g B Ut P A M BURE TS B Bttt « e
rosiglitazope)ementpphar gluensidasninafbiter o o/ edcrboesloic@i dIH&1), | R YR hdtiRhse
com dfu?%}ri (gn of éﬁg? RNA, Because reduction in GCGR ni RNA
pound; gy farected o G- viseuneladed s duplPRadbrepnists &.8., puolitizer,
being develpe@ bR ERERINy&S SYEDLD, i i fenations can
- al'so ge measut ed. ¥1>%E{t)’l °§§ér'$§ 1%%%’3%% éﬂ%kpteﬂgy&sgg-&%peca).
i nvention that effectively reduce the |levels or
function of GCGR RNA or protein products of expression
is considered an active antisense conmpound. In one
enbodi ment, the antisense conpounds of the invention

o NSNS s
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Variants It is also known in the art that alternative
RNA transcripts can be produced fromthe sanme genomc
woegi7masoi DNA. These alfl@rnative transcripts BRCE/US2006/036545
_generally known as "variants.” Mre specifically,
Also inclyged anefatber dimbema tredtn@ns ih devedspndt o %@@E@@db&ﬁg Bddléped by

. | DNA t hat di f t t
Novartis? FIS 08 8FnE et slwped hreMgrmkopn impnakants eing Hevelaned hy § Sanot-
Aventis)s it otRkityARRsRAS LA B0t A48 ﬂof:l%ftgq b ?@e‘ﬂté %ﬁ%‘gs&%@

exoni ¢ sequence. Upon exci sion
phenternpm pidMeridigOnt alrorpiomtiniohgors lectesfortstat (e g, XlahllcQIITM}J and

eosso TN ST i L e v

Lipid lowearnlgaagélﬁs ﬁi&ﬂld@&ﬁﬂ at WA Uighifl 8o, FRlAAN
oduce a uni que NMRNA varll anctj as 2 %dsu%ﬁ %%Jl%tsm?

cholest mcmo{, apd g@i@gﬁvghagl }mdg@hlmtdm; }H‘dGCbIAt-mdnahseaehlbltors
(e.g., lovasthC Era\’zgsrtétﬁp Et% s!atl ns?m%@ lééllt]r(i):qn d ngsg?ﬁpﬁ |n§°qt18§rﬁ°ide fipric acid

vari a occufs

derivativeso(etgh elofiRinge \mnﬁimbzﬂ lfénoﬁSra@é HezAABONE anhl cIﬂ?@ﬁlﬁﬁfe),tﬂ?égucol
produced throu h the use

s can
neomycub%le}éiircﬁé py@e,sqki@lﬁaqt@o 6st§§,éihple§qer@tab@prptp(awgblbutpm (eg.,and

7 h
ceimibg TP, S8BT AL PoRSPERYTISy Tk i

1nh1b1tor5f ofdile ac@rt@nmr&n(lapwﬁlmdtuh&depméera Ibile hﬁlatttahg)cﬁieﬁd) tregulators of
native start variants" of

wn,as ralte
heparic CHA %?gffer‘rﬂiﬁﬁq%fﬁ (FrienAVasiFRigEL: cttrogcR sl pementberapewsionde. .
tamoxigen), kﬁ[thléﬁcl H/JBL £.9PETO98), AR ik l
vari ant s" ¥ E re- )rrRNAlor miat%ﬁes e%em %ﬁoﬁgggrm
antlsense&f’ma?‘iftélr%ﬁr%edsto GRe iQuetoringore lof thbpmdlya@ way barbiblned with
M@ | t rodu ult from
one or mARof M alfot, hRIG - SRREGR 0PSBl Gr v Btfymentic Sect
S|gnals by the transcription machinery, thereby
OligomepSyarthesing transcripts that term nate atuni que pol yA
ites Cbnsequently, t he tépes of variants descri bed
0 mﬁaté(?rbo ép%ﬁ%ﬁﬁ%wdl @(b@tclmtdeepan taxciodnely performed
dingYB gl du ERD
aecor mgggrt lﬁ?ﬁ{é{:t i %%fdg% unc | onkﬁ?{gor1 So@’)?a Euc t@lﬁ%fm alogs, Ed.
Agrawal lﬁ%?r)eHgma(usPnemJ Iaacﬂ/IODRNW (Scadugd, MythodR(26019.e5 Q@@-@N Gait et
al,, A Iélnhlbélon uctl %&m expressi on. As anot her
PP %&8%? Sig¢ érleéw nPreigin [nferpeténas, Ed. Smith

(1998), 1-p6I GAllo AL, Mah@&oﬁtécﬁnf%be 705‘71%2@1 ?ﬁ'ﬁ%ﬁ“ atiop ey 2095-

processi ng. "Expression® des
0014713, yhichrs befg@ﬂécoé,mr@@édtylrcﬂemnmtl on is converted into

d I | 1. Thes
ORI ARG S ol Sy
through thiervestiskrisinaechnidviediflsélid ﬂihs@ﬁyrﬁ?fé%[seﬁéhlﬁﬂlen%? Q&chts&ﬁthﬁsw is sold

b urbation of such functions. Modul at or s’
y several V&H%‘H b HgpEdings for ey ampie; Applies léwpys@gss Giostef CBEERA poithy other

| eo tion whic
R e
well knowhtsol useatimdar tofhnigues &S picpare oligenichiotigés Uk heile pﬁ@éﬂi’loﬁﬁﬁhoates

chi,eved through alteration of any nunber "of
m“iMkyhﬁﬁéégvgnﬁéld (DNA or RNA) functions. The functions of

DNA to be nodul ated can include replication and
transcription. Replication and transcription, for
OhgomeréiuarﬁsbuonaadAbmlysrsom an endogenous cel | ul ar terrpl ate,

Me?lrlxJ rﬁ% by %gﬁ%ongflpggﬁ% ﬁ%g qﬁ?}{)fi{}-{uﬂcefgla alsgatgglggq\%f g)dbose skilled in the art.
Analysis nietleods idade @ IWEdtR)?ﬁorem;(@E)n I{H%\é'm@l% oprWm{%E g%efc&oscopy

limted to, translocation o
Such synthesis prd analysisrapthpdorn bemerfotmebinimuitiofelt pieteRNA t o sit es
within the cell which are distant fromthe site of RNA
synthesis, and translation of protein fromthe RNA
RNA processing functions that can be nodul at ed
include, but are not limted to, splicing of the RNA
to yleld one or nore RNA speC|es capplng of the RNA

o .

o " R I A - o,
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"Conpl enentarity,” as used herein, refers to the
capacity for precise pairing between two nucl eobases
wonoaesor two ol i goner i-€0conpound strands. FOPCT/US2006/036545
exanple, if a nucleobase at a certain position of an
anti sense conpound i s capabl e of hydrogen bonding wth
cl.eobase, at a cert? n position of a target nucleic

. .ad N
Nonlzmzzgné %scl?sizféenaqc{,fgccaggmqog YEE/eFRFdf ogen bondi ng bet ween

Whigs @k BIRMGBRY, S6mAdtidlRenb A RS rGse A fert
., consider eqﬁgg be a con‘pl1 ene%ﬁggg y Ségme?ﬁ‘%e@ﬁ%‘%mmn have been
described wiith spesifieitycio mpesudanca mdtht deetain i tvelim &) tes exAMbl @ Rrein serve

. t 0 ch ot her en a sufficient, nunber
only to ISP Bionl o S MBS el Gaent ismeiod et he same. Bach of
the referancey) ENB ANK®Isdceahasimbivi, GRd eRNiKRELGRES ﬂ{éﬁﬂgseg‘[ Ifplication is
. ea ot her. Thus, "specifically hybridizable™ an
Incorporat PigPuHeisrace Hyigs endirety. whi ch are used to indicate a

sufficient degree of precise pairing or

npl enentarity over a sufficient nunber of

Examplér:]ﬁcl eobases such that stable and specific binding
AssayinghModnktbatof@xpréssionol | goneric conpound and a tar get

Nﬂéc%gic Féjd. It is understood in the art that the
fianr et G-Chnexprosgiomenn be assayling vasely afotayb &nd@ % the art.
GCGR nRNWI &SR ] foit [ nucleic acid.to be

~ specific ;&Itd?gé( ﬂ?/%rt llttdgllé]&zlggleééi” Iﬁ%@gg\%gfro,t aléa‘iryms’ Competg‘lve pol?ymer ase
chain reagfiangBARY eratildeneBYR RNA shalysisaue be PBFodked 0 tal cellular RNA

su at intervening or adjacent segnents
or poly(Ai‘? g{@g%%p’m%{gﬁgmf)wnﬂﬁ 3161% M%h%igtqf Aoielatiop g_regt_apg}a in, for
example, | A3REbS I NC /1€ CuWe%FPP&Bcozsé in bR IR BIIMSYh e l;l;}%])(f)i 44.1-

ol |i_:1omer| c cor_wgounds of t present 1Tnvéntion Co
4.2.9 and 45.]-dasy, IqlgoAVilsy &abonselst, 1993 or at | east 80% or at

9 oAt |.east ,90% or. at | east 92% or at
NpRREH vigE é@alggﬁs Sroyiisdp tigpg) anglis %ﬂ@féasl{ﬂf §59gPI6r Atubel, F.M. et
al., CurreneBito @8%n e @I eeBi0bEp] oA pﬁy4.2.@-4az.§,%ﬁﬁwigé§9%%ns, Inc.,
1996. R aﬁ/_lthl n the ,tarf%zeﬁt‘ nuclei c acid sequence to which they _
- Realsting qagliiatiye (FEd}) can fsspeyeniantlylacepomished esimgthe edminrercially
: ' o) S he antisense_conpound
avallable N F S s ARy et Bl s S AbLed

Biosystems) EostéraTiey, Speand used htaoriyptd SaAefactiril thshaRigeent 90
In this exanple, the

ercent conpl enentarity. )
L VS%Q?HT%%}H%%WE ‘H;&%ﬁ@ ¢ap heutiaaieted s a ivaietpef ways well known
in th (> ki i ment a .
e o e 6 00 57 S e M1k 0, BB Bb e s or
fluorescenge-agidvatehgsi leneimza FA AS).cA siitdia sliredisd sdi£ Protedf encoded b%/ r(]}CGR

can be ide AT oo SRR BBl saeds oo el B bRUSsoaitpe AL anbodics
(heri Cofonpiongisnt 58 DSt EOFTLE AT ARUAY yerain

wth the target nucleic acl
methods. Methore fas preperatipn wf pelyeloaaltaatiomet areuaughit o, fini ctampte, Westisb],

t 1.t b he, scope o he present invention.
EM. et al Sl @rbolbih U ol cafiel BRGS0y o Brih 112 dniolis Jahe Wiley
& Sons, Ir.,r1697 Mremiatntdnggioclusl @itiBoded @ tadht pe fd}%k%flﬂie”ﬁqs bel
FM 1r utinely u5|qgngAST Erograns (basic local a ghneﬁ% ’
M. et al.g bupren Profgpaly inMalopulae BeleeT Viotwae 2mp. khéwinl i. hl.5 hehaWiley
& Sons, lcAlbgghul et al., J . MIl. Biol., 1990, 215, 403-410;
Zhang and Madden, CGenone Res., 1997, 7, 649-656).
Im@emcmnd;lpihz:ﬁm! mghodssee] f)temﬁdw(tl he 1 hftgﬁri% @4n be found at, fcl)r example,
arity, can be deterni ned by, for exanple,
Ausubel, E?ﬁ'gggp FS@%I%%OGW drtiedeaylasBieleg & dyae Yspis 10d6Kat]6.11,
John WileY® SéRNnS., 1963, W e r. Lol ~
B LI, A dhtsTon BEF Sk ool T SR dn gt s can
be found ag der ¢xamp]e, Wusutel, (SMs ett 4ie Catgor Protoviefin Srolédalaa Bdology, Volume
Wat erman (Adv. Appl. Math., 1981, 2, 482-489).
A igoneric conpounds The term "oligoneric conpound”
refers to a polyneric structure capable of hybridizing
to a region of a nucleic acid nolecule. This term
i ncl udes ol igonucl eoti des, oligonucl eosi des,

. o, o

. o o o S
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(NASH) occurs from progression of NAFLD beyond
deposition of triglycerides. A second-hit capable of
wonaraBsginecrosi s, inf |-@hmati on, and fi br 0osi SPCE/US2006/036545
required for devel opnment of NASH. Candi dates for the
2, pp. 10%E4AS-2Hi, ﬂo}maWﬂbﬁ&g%cmsphld 1690 Bazo@ad-leRéEEhbRSorbent assays
d

(ELISA)fa?g tg{lczar% tﬁgﬂq ﬁgg EXhP% @ @H qro%:a%ﬁ% @ﬁ%@{ %fl}sfl ot al. , Current
Protocolg i sl 6ler Bidlo%'}gsfohﬁ%‘z Spogestier 3 batr b %&‘Sﬁ& %ohé \ﬂ’:fc 1991,

tri glfycerl des ad to increased oxi datlve stréess
Hé Eﬁf Bt éhgmermﬁonmognémf thepresent invediicmbn g nuclelc acid

exp“"“"ﬁ*’“ﬂ??’feé@f?dﬁ%@? oF RSBl il Sornrcviagy Bt Fodmapimssieio acid i

present aamstattdnai)qu)fe@glﬁ EH dffecDdf d1ippaietie coin |
J. %?:I In. CI ngg‘g& o? i 83 %ﬁﬁﬁwentmn on

% and Horton,
target nuglgre Edﬁx T9SYIBR £} b@oyﬁé?lb’dlémmaﬁ dsmg,pfer 6)&!11191&@ CReot Northern
blot anal$s) CeRUREs Bfe'dgh¥&?fr6rg%oancr?ou T ? Sélﬁsin S Bﬁ%ep apggom cells

ti ssues (Shi manura
assoolatemnougmdeﬁza g }i@%ﬁ)rdlﬁ)t&fahve Gﬁ@r@m} ockimemds defivéd'@om

multiple RiSSEN i nventi Ib thod of reducing lipids in
p ?%Sgeﬁ and spegies can gm d@ﬁémqﬂ@{l dype gubure Collection (ATCC,

Manassasp Whtﬂe&l apdnedd Cahcef REDGIA @@?6&%&' ]%éﬁk?tl“{)l yo. 'J Xp&ﬁgtoﬁ gl}e Centre for

an ol i goneric compound e 1 nven
Applied M%%PWBMFH%RCQ%M%B@IG Umted}ngalome) a met hod of

eaf 0si.s
 PAEERLCCID RS LEsSER ARt BPuim emebihea exbisqed t
continuowsfdubiute] van laarmb;mredﬁccafdl oGRS dsKk O MR Wi Pf; &‘Jt]ﬁned from
i nvention. ] n sone enbodi nents, the steatosis

various cimercit] SpRRlerS: §ddﬁion§1b3h@ﬂ@m§b e¢lisanelsde thhee ditmaedafmm domor
humansuk}i%@@ CRERNSAkH galql dified.and Al ternate
ucl en(lJbases The{}{gqiégﬁn(goﬁ@ﬁgghw% 81313 HFnt? e invention
al so include variants in which a different base is
Cell t eS{)resent at one or nore of the nucleotide positions in
P he conpound. For exanple, if the first nucleotide is
TiRrefRIESRSigbMeriV 86hAd s TR Y. contain
t hym di negaguan05| ﬁ(ge“ orS Cye%rlggldg%fé (ﬂ )@ésg@nt agneSted n
HepG2 cefigi s mmy be done at any of the positions of t he

I n 0 ngds e then tested
THSgsﬁlung t hg&)&? #PIBS %&E ﬁsﬁggg W@Q#ﬁlqeé%’d’gt @Prﬁfﬂ%ﬂqaﬁér ype
Culture CaH)d:dtlbn YMatassBOIVRY. MG 6elisarer® foutintlf HiAd @P@
1 gn% ﬁn@? an aI so include nucl eobaSe (often referre
supp emelets i 0 ql Q¥ing 84 & vl r@n@mtlalransmnpblyls aad 1 mM sodium

R e I A A

erein

trypsmlzatlmeaxmlhlumgn vehse thegdreavhae afpidxiaiee] g 909 ddaflaéake. Mlﬂtl\gvgl? culture
lates are |ne bases .t hym. ne (tT )5 cytosine ((C) and uraci |

P piopats T SRR by e ks 17 Qi datinept e | s tail couagen (BD

BioscienceésnBediofd, &4A P & ?é-b I d4 fi
nat ur al basg ! P'{'h@ Ma %gd g%htélgbglsqgéaﬁ el% ﬁlg%ng Plates were
incubated gt i°Refey @I&@?ﬁmﬁ@lml htburn mﬁebre?dhelsém csl]@‘enaz@as removed and the wells

n dr oxynet hyl t osi ne,
were Was*‘%%ﬁ%?ﬁ“é& RGOt Sing e sreled g el elates
(Falcon-Prixninéa #363872, BEB dseieh¥&@s Bedfoaf RA
r opyl and ot ner al kyI dg?(?vat r%ceag&g?lg}“%ﬁ?%gugﬁtgly 8,000
cells/well é)ﬁgl

3 Weoligomerie sempeynd, trapsfepiiert ¢nperimentand
2-thi ocytosi ne, 5-halouracil and cytosine, 5- propynyl
(-C=C-CH3) uracil and cytosine and ot her aIkynyI
Tkammﬁﬂd@ﬁhﬂamhmﬁscmhp@yﬁknidine bases, 6- azo uraci
C to i ne and thym ne, 5-uracil (pseudouraC|I)
hcRilisrdie IaPPTQP’HatF Gonféueaﬁy rfbey Bereltieated vatlt ¢11goau¢ay¢ude using

a transfectBn HYFHE QK| de@cﬁ'ﬁ)l e8! Bftler 8 uaff)l?éfr get EB'P %%%Qﬂtg E&ovs%] 1n the art include,

guani nes, 0 partic
5-trifluoronethyl and other 5 substituted uracils and

cytosi nes, 7-methyl guani ne and 7- nethyl adeni ne,
2- F- adeni ne, 2-am no-adeni ne, 8-azaguani ne and
8 azaadenlne 7 deazaguanlne and 7- deazaadenlne and
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compounds in place of one or nore of the
natural |l y-occurring heterocyclic base noieties. A
woundyassoi tricyclic het22ocyclic conpounds haveThsemne/036545
previously reported. These conpounds are routinely
but are natd@dtedno ANPOFBTSTAMPYE ™ @ililGIOF BGT AMINBAS enntl FeTAENEIM gOther
. properties_of the nodified strand to a_target strand. .
suitable tfﬁﬁ%f%%%’tméti’%ﬁ lnpwrgaiths axhinclyde, bitt ara gt istited t.lectroporation.
guanosi nes hence they have been ternmed G cl anps or
cyti di ne anal ogs. Representative cytosine anal ogs that
LIPOFEGWREM3 hydr ogen bonds with a guanosine in a second

trand incl J.» 3-di azaphenoxazi ne- 2-one (Kurchavov,
wheh Pl kiidh A5 B4 SRR AT O eusd rad plegucleonde.
Oligonucfk8&de :3iRed withI:THOREEPRENOLR{tA%EA ife2reeRfolo %é]s!; Arlsbad, CA) in
K -Y.; Jones, R J.; Matteucci, M J . Am em Soc.
Opti-MENGY] rediiced s@@ﬁﬁ&&ﬁﬁ@)(h&zﬁﬁd@gm Life Technol_ogies, Carlsbad, CA) to achieve
e desie b LT PO 05 RS 0SS or
ng/mL ped900 8RB 388lkotidd) TRIsRRNSEEhN MixPurelidsdRAEIe8 At }dd8Stemperature
t hese base nodifications were shown to hybridize wth

for approxisragile Adrioarss Foueatls seovamth Ynwell alatesy weallsarg vashesihanga witdh 100

idi i th [ d, t h .hel i cal | .
e OPTINELS 1 e G LA R P RR Sl et EBun in 24
well platédoPothBf &aftdapd tissod @ﬁl!n.frébia%%r@@&ﬁ&?ﬁﬂ@l@ﬁyﬁﬁ%gza%gﬁ%ﬁate volumes

) 75906%. Further helix-stabilizing properties have been
of mediuptyné piigenuatretide, (olls e trratedrrar dgiasupebtpingd én dupdicats or triplicate.

i i t t rigid. . .
e o PGB 0o BehPE 9 B b P e wanstecon
mixture iMgplaeetbwith fikh dulturdmediuhe WellSae. hah@9@d 162, hours after
i 8531-8532). Binding studies denonstrated that a single
oligonuclegfidsttsgimdnton coul d enhance the binding affinity of a
nodel ol igonucleotide to its conplenentary target DNA
or RNA with a DTmof up to 18C relative to 5-nethyl
CYTOFEGHINEY ne (dC5ne), which is a high affinity enhancenent

or si ngl ification, On the other hand, the gain
W pdjsiedi S BRb e Rice dnovate Lapy onpouEpRteonds, 9
OligonuckpBdd i nsiktywith CYEORECENWCIRAS TH&apy ByditAe rSah'DiG%B} A in
het erocycl i c conmpounds and mnet hods of using themthat
OPTI-MF@ﬂ@“-hn@%la@i gergro nuslanm Anyite gpr bife Teclinolegits, Garlshad, CA) to

achieve tl%:i’ %8#?%8%02 glgfqﬁ g@%@%@gﬁga%@nagé}(&f?%%lﬁ% ﬁgt?c%ntration of 2
or 4 png/mNRAIBAAM Sl ghRubléaddeY ThistREGEARM Mixtibre idbdbated at room

unconprom sed sequence specificity makes them val uabl e
temperatuge r appres snately| Goyeours For hellsdsoeh aphemiell platero wellp ateavashed

once wittE R SEOPTTRAER o B fhaled e Ploaif S B aRBrtBigore.
Cells growhat 216111 P RVt SandaD tidduei RABRIENEXBE R ed similarly, using

_substitutions are capable to activate RNase H, enhance
appropriatesyolymesofupediva aad @ligomiclsotide Seilp eredepstadand idg@araseobtained in

. | Vi j - Y. e s : Sqc.
dupticate BE lplh Arppltslab £ 746G o Veorrenl s oGl it
containing Werraefeetiq mnguedettplated @ik fiefh CalfrémMRedivas CRI1S arHatyvested

substitution was shown to significantly inprove the in
1624h°%$?§%“%@?@%%?”@@Uﬁmﬁﬁﬁ%r 2' - deoxyphosphor ot hi oat e
ol i gonucl eoti des (Fl anagan, W M; Wl f, JJ.; d son,
P.; Gant, D.; Lin, K-Y.; Wagner, R W Matteucci,
Control ohporRclotidddat | . Acad. Sci. USA, 1999, 96, 3513-3518).
Furt her nodified pol ycyglic heterocycli¢ conpounds
Contin g otiolratieael tral oS Hefelun e aiieN pLeRetle GSMHPORBY
) ; S
concente{biTKS Akpetfourdrl AR0 HRrfiol Rl itn Qb AH SoPRdBe 4R
inventionByel (2Fe@ #BoligonBBiE, cOBPpurks] stBRnIB2xp&idddts B5phenbiydrasddE;
5, 459, 255; 5, 484,908; 5,502,177; 5,525,711; 5,552, 540;
5,587, 469; 5,594,121, 5,596,091; 5,614,617; 5, 645, 985;
5, 646, 269; 5, 750, 692; 5, 830, 653; 5,763, 588; 6, 005, 096;
and 5,681,941, and U S. Pre-Gant Publication

NN NLNLNA ™0 AP\ ~ 1 e - ~ = . Y a1
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Li pid | owering agents include, but are not limted to,
bile salt sequestering resins (e.g., chol estyram ne,
woab@wasspol , and col esev@3am hydrochl oride),  PCT/US2006/036545
HMECoA-r educt ase inhibitors (e.g., lovastatin,
control obigaweieotidphare sestedviapacdlehyitls conspaitnas bfithedfvkntion. In some
. vastatin .. nicotinic acid, fibric acid derivatives
embodinicgty ' B e BTedylf proby v oty caphvat @ ontilcotide, e, a
a means e 2edakiirg the aBREcE bPLOSFRE 61 59 RBYEH bt i
. dextrot hgr oxi ne EI ant - st anog nzgst fe)r S, ch%]i)ﬁeégl?g’%g‘llﬂ alternative
embodimegise ¢ontiob Aligriclsotidessire vsed.as pesitive crinbe) pligrTiBleotides, i.e., as
li Falsyipel trapib nd JTT-.705 P i
? lgonu_cieﬁﬁ?%i@g@ t% ng?“i%‘?%% ?’?%%S!Sg’él)(fr PPt GPgtf%‘fOM’éPP‘écl%idas are
shown int Fabies (Tt Namp! arlicat dhd/sonded aMd@nhe Ql%&u@féb@de is targeted.
“Spec trﬁ%gq,r.t rs), regulators of hepatic CYPra, ACAT
pecies;of t Jpdictas gpecies 4y which de oltsonnelgetiderie perfiectirentnplementary to
the targett ARNAR @M01i$5is(i8diBativel AR . thetic HDL. (e.qg.
) 8 ETC-216), 1an%sili n1 é\vﬁnat oérﬁ#%gﬁ% %1.5‘3‘?(‘? regglﬁ%socé)g}msﬁ’gitg%) ,
oligonuclgptiden Caritinsempeundsip dabld 2wt chiategie bligoihR] GBER, cbMPoLl of a

e o s P S R leg e e
3°) by “wadlg tTheavinpe saReH §ede<fff2@@-(Z-Qe{%Qg%g¥1§¥g§Q&§de . also known as

, A igonerization of nodified and un nucl’eosi
2’-MOE gygheogides: die (“metiy” pfesatlo grmueradigomdilovgide ds illustettat iarible 2 and

indicates ﬁ{ﬁgﬁgrg}é’f 8@50?‘%&&% (elzr qtggg%gl%ﬁt?ﬁa Ngné; ggé;:aln‘g)z% }‘gﬁ%ﬁ?&gdicates
a gapmer (h@eiag arlgerucetilogdap (g HankeBby 248c1Rdidde @% I§fR§ '\%8'48 isa
in ;

i A?z%lfil cations of Chem cally synthesized R
mixture obyandamizefl ligomeric gompound; itsyauence i0g®yyn in-Table Azsibieredl can be
A, T, C 0BG: Th Bt AREEHRR i UYLl
: Publ i cation No. é%%cg(%é%%i%ﬁ%ﬁéégﬁﬁhgﬁpﬁ%oﬁqa& oughout the
oligonuclgqiisles poFabled Bymodified eytoginesGire GuidtddbyCOOP oM SubEofidie
Present jnventiagn _can. be conveniently and routinely
Sequence’naélaozﬁ Y ST ?’f‘?eﬁ W@ﬁ’IYIWWST echni que of solid phase
synt hesi s. Equi pnent for such synthesis is sold by
several vendors including, for exanple, Applied
Bi osystens (Foster CityTabl2 Any ot her means for such
C ' in the art. may.additionally or .
on i BRI el s i it ot srasaing and
simlar techni ques tgheab sy gonucl eoti des such as
+he—phosphorothiocates and al kylated derivatives.

t P
a.j Puriff cati and| Anal ysi s Met hods of SEQ
SIS ol JF%%‘*W%T“%m i dgpeﬁﬁsr‘gﬂia'tgﬁtt il on andedyrare(Site3hr e knguMotip | ID

hods i nel ud NO

(13131 | DBRSE SKI T ed i b e ar t ARy S S R R Bt 9 s
U T CCTT OOt ay FEUV

f6rRRhd JoRDYA €1 getTophorests(CE—&
289865 | (SRAGHYoRSEARY .| HMERA Synt hesisgcaARBapRRLYSESTdBLhods Sams |

25237 | idegripedta 301 MBd [IHunfAW1 U1 - Wel | GPE@R PRGAVSIGACKTEETO 4-10-4 | 10

196103 | inlig8ebepSUT € _ar|dHunfag OF POT at | ABCOVATRICIGHACA TR © T 5105 T 11

certai n conpqQuivay MoasEpOS| T 1 ons and nmet hods of tife
148715 | JageedQent | nventHaon have bepmr@escmicredcastbospeci ity | 45

TpN-Femiveldance with certai p enbodi ments, the exanpl es
18076 | Kinasesiln serve &hmynto i || usCTBRGECETRS RIAEeandsG of t f&o 13

18078 JynN;Lwniodly and are not intended to limt the sane. Egch
e 5 GHCRECEABETRIMINTE, | and® | 14

)

o
oT

lgggié ku;ﬁgl-l Ple vaci ﬁ e Y B AECCAAGTIGITACTETAGTA s 5-10-5 | 15
N gﬁ,“}({g%@at)ed rereHr—by—re W_V.Wv.. JIII.QW‘]NNNNW_ NNRt v >-10-5 | 16

226844 | 1 ﬁ%ﬁ Assaying, Modul af I on_Modul at{pan
POl OR EXPTr€sSSI o car—be g@@%ggéﬁﬁggé%cw y—of ways| 17

pléeMr-dcfivatefe art . GCGR mRNA | evel s can be quanti{ %El(e)ds
105990 | rebiptor Qurpa, NOT tagEA DI ot anabySl Sac SRIMEICHIYE s

336806 | R{fQinysd®r as€ C@ufad €aCT T ON {ARAYAAGBCTGERCCTTEE L o5 100 10
Ul

anal ysis can be performed on total ceffular RNA
pol y(A) + nRNA by net hods known in the art. Mthods of
RNA i sol ation are taught in, for exanple, Ausubel,

F.M et al., Current Protocols in Ml ecul ar Biol ogy,
Volune 1, pp. 4.1.1- 4.2.9 and 4.5.1-4.5.3, John Wley
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present at neasurable levels. The effect of oligoneric
conpounds of the present invention on target nucleic
weaba/expressi on can be-3butinely deternined usCm@s2d06/36545

exanple, PCR or Northern blot analysis. Cell lines are
derived frompoth normal tiissues and cell types and | SEQ
ISIS# | fr dpngetdNams asis dpseigs efdlavdet h var i obpguescs@rt@dds (e. gl Motif | ID
hyperproliferative disorders) Cell lines derived from| NO

tiple tissu¥desy eci M 5-10-5
s | kL &) S | S5 b A MOER gD 210% | o

T ul T CUTT \TI_\/,

t he Japanese Cancer Research Resour ces Bank (Tokyo,
Thtagoatdniration bhdidoantleetidearsed\ppi dsefcbnVodt I ol oeg)hna,ﬁfb determine

i earch (Wltshire, |ted Ki Pri cel
the optimiOHgNYEECEiSF POMFAICEHOAVE ORI UBE G ke ol Wielreaaith a
positive cﬂﬁol%ggbﬁﬁie%ﬁdé S &%ﬂgé BEQH R etkkibHS. PosiGRE cOfirdl SRINGH in

according to methods known in the art or obtained from
Table 2. Roanemn;ﬂe,cfonhmnm ad wuppinar mindd dells, tegiosijive gontnadr y

oligonucl%%{dlgs 8 Ct gg%)s eh%g%?%g&)d 8{ [jsgg" lggi% Ingp ngﬁ?egﬁ?rgrgi ce‘ﬁts The

positive c@ﬁdl%ﬁﬁ&ﬁucle@ﬁﬁb niayRsfol BRarplE asts 05770l THOE®Icktration of positive
npounds on target nucl ei ¢ aci d expression was tested

control olig@nwémmieébat resulty eS¢ redvchiepaf e tagetondNAe for expmale, rat Raf
kinase C @Fﬁ% 1%?0 Q%’ f\l}%% glggzéscf eps@lé &?%&0&@%@% ?‘glﬂr o 1 on}lcleotldes

in subseq@eilt Exp’mﬁhdnfs feathaecel W&Wf&dﬂﬁ[ﬁrﬁd nod atchwiz@%tﬁ@toa&}est

hovi ser non-essent i al an
concentragiggy pﬂvﬁs m&r@mﬂaewl%@@ﬁhi trgsy t%@t‘?ﬂ/a rf%ﬂlﬁté%n OFtné it
mRNA 13@1%14 ﬁ@f%gd a it ohg@ﬂdc?eo%é Sorbiittd QRkntRADR ﬁgﬁﬂ)s&ihent experiments

rypsini zation and dilution when they reached
for that Cékipreoif GPd edyctinois @ohﬁdhwncd;ethat rmﬁtculae ¢!l Lingd Isuiheempd a@t es

.. ..afre prepared.for [ ture coa wi th
wnsuitabI e oREGRE(P0S i T&bign SHhorhedus tag B celiputing S Puiete”
ohgonucléiﬁm%é)ﬁﬂbd hRdin hrie FRIQSH AL & 300V Feln $t8d dofiGensd BB gonucleotide is
col 'agen-contai ning plates were incubated at 3/0C for
transfected piping nilipasenyreagedand 1M & 4QuMecivhehibie eotiseaseoligoayeleotide is
transfect E) &a(prdthe wel l's were washed twice with
ansfected éfs%‘i% PRUAUY ered saline. Cells were seeded into
96-wel | plates (Fal con-Primaria #353872, BD
Bi osci ences, Bedford, MA) at a density of
Example2ppr oxi mat el y 8, 000 cel | s/wel| for use in oligoneric
f atment with
Real—tnm%ﬁﬁ%%ﬁ%ﬁv%%ﬁA%%{#&?qﬁ ﬁmreac gd appropri ate
Qmmidtm& € ﬁCGBJ e;RMArlevdlsr\em e&ﬁomp]ﬁsﬂled iy geuh-mlmeeqnanﬂmtwe PCR
[ a transfection as descri bed.

O h
using the SHIFRERMTY TARS 7001 GTOPR Seee Resson Sheiems(-ppplicd

: ' M NE(t ),
Blosyster@?b%%eﬁ%%ﬁﬁrﬁct %ﬁn g}l %&I& 1rSrr%l flq: gro\ sui tabl e
Gédeamgbeqiahtitiesnabitdinetsbk RByweal-time RERawtreinoahaiied ubing eithe the
.hot |imte 0o, electroporat,ion. LIPOFE IN(t en
expressiog iweL &%@ﬁ%egﬁw B X RERGN 159985ty @ B nﬁﬂ% fofal RNA
using Rlbgb‘r&ﬂmcf%‘l/lgf%ﬁlgleﬁogeé IR wabaR! ORS. T alrﬁﬁﬁ%éﬁ"cﬁlgntlﬁed using

I nvitrogen-Life Technol ogies,  Carl sbad,
RiboGreeiRf RINA @mmﬁbl&k(mm)geht oliecdar BrebesyimeBugme( oﬁyu 170 g ect
Lifye Technol o Igbad, to achieve th
RlboG’ree&eJé. p&ﬂ%{ﬁ%&@%ﬂﬁ%ﬂﬁﬁ?ﬁ%f TSP deloF 3t ToRM o tisHCL, 1 mM
r /
EDTA, ol o enir aor de Pty SheHingaduP puafl i @iNg. The
plate wasired&ihatce;dolﬂtlof 4000 (PEMysplied Bicsybtemsppith exditEbe hy483am and
hours. For cells grown in 96-well plates, wells are
emission @338 once with 100 nL OPTI-MEMtm)-1 and then
treated with 130 nL of the transfection mxture. Cells
grown in 24- well plates or other standard tissue
culture plates are treated simlarly, using
appropriate vol unes of nedi um and ol i gonucl eoti de.
Cells are treated and data are obtained in duplicate
or trlpllcate After apprOX| rrately 4 7 hours of

e o, PN P~ .
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"Species of Target" indicates species in which the-
ol i gonucl eotide is perfectly conplenentary to the
woaogasTTRNA. " Mti f i s-3d5rdi cative of chem cal PET/US2006/036545
di stinct regions conprising the oligonucleotide.
GARDHAiDré3 0100 0448 d8aritHied DY IR, ZedltBn EPCREEitHer simultaneously with the
ol i gonucl eoti des, conposed of a centr al ‘gap" region
quantificagignof teithrgeltr soparefekyx or rapasyranepss SipRIPUS it BerAReremsAt of

target levgg hggm‘?él gﬁa'(?l} (sgts %E%gg’ to th ¥ar§¥e¥'t§r%g?§)em% H} I&nglgr% Q/faluated for

their ablhtwowla "amltlexXdEwithal @APDanliﬂtﬁtlomwacﬁo@ncea@ huagmipatize PCR

oligqonucleotide is illustrated.in Table 2
analysis. NRRISHIaE el to hepetectipn ﬂf;@rlﬁwéff Hha ?Hﬁ"”@%td’ﬁ %%&SF thy tareet

and endog@RGuGASDH &fntl%l( AR kRigle tabe Qrirch feﬂﬁiﬁé‘sqraﬁsth@@&ﬁgﬂﬁlbbe set for
aving a 10-nucl eotlde gap region flanked
GAPDH dpenuef ietstflertewith aﬂg.phﬁcta@los 0298:48@615 a mxture of

Prfrﬂ?a:elgd 2 Zed ’Ql%ggegl%rl{lle Wéf—e h%%g}?eg%ilfa}%ghze tosfargmpspemﬁc

sequences. Mefiddld ‘E)'fﬁﬁﬁieﬂﬁqdﬂﬂﬁﬁéﬂw arb kPR BFth8 R, Design of primers and
phosphor ot hi oat e t hr oughout the oligonucleotides in

probes formgg i real-timedsel pancp eapeskeut aging cemimesiellit augilpgle softyvatenfor

cxample M MGHE0| P ASBIUERER s IRHOPEIGYE 85 EBHAER pad proves
and the tafget nddit atid rseqdeﬁsésltﬁ @vhichl mgphﬁmcﬁzmapmuﬂdedsm%m a0 he

henot ypj c ays |on
target-speelﬁcé’oa%mo Ehave 1 WQ?I? Gilinkeg o thei emf ard T4MBA pr MGB
covalently lif}&d td thedPleRE, 'Vvl‘lb?e Fﬂﬁ/l aRhd F[%re?éeh %Liqqlkl op GB is the
concentration for a particular | ne e cel
quencherdye treated with a p05| tive control oligonucleoti de at

r.ange o ent Posj.ti ve cantrol
A i$plgion. it pegRR e S e R R 1 R8on and
real-time pCRn@dtﬁ o€ GJ'hich, ard PEfRASH in MR s6@B kel RUland PURCleE&IkHRere
be selected Trom | SIS 336806, or ISIS 1807 For
obtained ﬁﬁm dwvigpgendyife Bpdhgolopies (feayisbpds @A;)O Rl ggal-time PCR was carried out

in the same b gdgﬁuc l%%q%L ggg coXlétQi? (%/ éx Cgﬁt)% elr 1?“5%5912"705 Ing\é[m%g]@ 375

UM each 6ﬁﬁ¥f 1, AdTP, 8@%)@@@ detipO 87 ohMt dagh Eﬁfogﬁﬁrdgﬂﬂﬁ) aﬁ&)feverse primer,
exanpl’e, rat Raf kinase C for ISI'S 1577

125 nM ofjpriob¢, ZeldnissRNAee sihitdtoni héb' Potie BhATENUNR faq, iwﬁmts MuLV

roverse trigprtbige i 4% GOR PR e oo R po R Ea 0L b RRA solution
(20-200 n!gf"l’ﬁé RTCRAGRRAIW ALk dYut Qfﬁichbé’cﬁm%md Rlinutes at 48°C. Fﬁ)llowmg a

i gonucl eotide that results In 60% reduction of
10 minutetincupationrt¥s °Cdo bttenteuthe PLAGINGEM ®Maqpdd griwolf adtvbaep PCR
screeni ng conocent ration in subsequent exgeri ngents for.
protocol wesg eargigd puty P forflS gecends tsattvetionsfolgwed by p@ie fpr 1t hainutes
ar cell line is deened as unsuitable for
mmealln%gté%sﬁou 1 eoti de transfection experinments. The
Ccmnmadi ofthe @ventidn cantbiesenlneted forgheiv effedbh amati seget mRNA
herein are_ from50 nMtg 300 nM when the antjsense
levels by ﬂﬂaing@ﬁﬁe Ff‘@bflm?é)(?% ag fegrRheddieamsingg RIMetEeRAet designed to

dize ¥ fﬁ‘%{&ﬁ B0 mM when the antisense
hybridize | [ gonuc eot| I[’r ansfected by el ectroporation.
Forward pExmpT@CGG%%@C@CGEG@I@@Moapormd RERInfasHBE 113 N§I: 2BLCR

Reverse DK o) GhG oy G LT CEE AR RO, PP Serda g QD NO:

22) ABI PRISMtm 7600, 7700, or 7900 Sequence Detection
System ( PE- Appl i ed Bi osyst ens, Foster Cty, CA
And the P&Rcmoblé:ng t o manufacturer's instructions. Gene target

ran-CAR AL AR BG Rl e BRI cprge P

a gene whose expression is constant, or by quantifying
total RNA using R boGeen(tnm (Mol ecul ar Probes, Inc.
Eugene, OR). Total RNA was quantified using

Ri boG een(tn) RNA quantification reagent (Ml ecul ar
Probes, Inc Eugene oR) . 170 m. of Ri boGreen(tn)

o oy . o g, ~ N
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(20-200 ng). The RT reaction was carried out by
i ncubation for 30 m nutes at 48C. Followi ng a 10
woizntssizncubat i on at 95€7to activate the PLAT PNIENVSR)06/036545

.. Jag, 40 cycles of a two-step PCR protocol were carried
is the ﬂuom;st:ent @Seamch@Elwmﬂﬂsore&yenfam@ndter dm- fol | oved by

ut es [ ext 8RS )
cgeringpribe i R 2V AEL IR G SRSt GRPERIRG tovels
by quantitativ@al-Big PCRENRstreealis ofdr epsaiplés ikdin Qustrpal prirhé’prrB’Eé%et
as described herein, using a primer-probe set designed

designed todiyhyisize & EaéqC@unﬁ%Trﬁ For exanpl e: Forward

Fovss PRI SRIEETE AAESGUARLAA AR 291S50: 2

Reverse plihmee. oA GTAMTEG TEG AMA GET GERITOMC in@Rpordted httetn BGEQ ID NO:
probe: FAM CATCTTCGICCGCATCG MEB (i ncor porated herein
25) as SEQ ID NO 23), where FAMs the fluorescent dye and
And the P¥RBpibBe:@ non-fluorescent quencher dye. Conpounds of
© the |n?/ent| on can be evaluated for their effect on rat
FAM- TWC@RM(E%M@T@A@CWMXMRA ({ine@rpagated henein RERQED NO: 26),

Ies herel |ng a
where FARFR bt RiirandinChe HOMRAT S50 EP P S4T0 Tt oo
CdrRporRda6Pihe mdéﬁﬁM@éed W dviRbted %GI@E@&Q@AMEM@& mRNA
(incorporated herein as SEQ ID NO 24) Reverse priner:
levels by qapptEiiy crabinsdEtoratesadred i othsr ﬁwlé%l qiBip VSIS Prpey-probe

set deﬂgn#‘%@%@ﬁ&%ﬁeﬁ@%%ﬁ FI ncorporated herein as

Forward pBiE@r! ROVGC 26JCOMHA@GEAMCordiel hérdinras SEQNID Nye 2and

Reverse DRI deA BOIAGE SICOrT T CrngP et etk Syt B Sk 28

And the PERtob&vel s by quantitative real-time PCR as described
i n other exanples herein, using a priner-probe set
FAM- ATESAGREGAACERTBATTICRS TCCFBABYRANBRorPpnted Retiepl as: SEQ ID NO:

20, s EASES BT o SR R g et

A{JIRGRKRAPRISTE phgepipPotiRS el dnBl Mhyb2fdlzeAd ehdnkey BORR is:
probe: FAM ATCCAI CCTGITTGIGICCTT- TAVRA
Forward r(rm%roGﬁeﬁ:%@“éﬂcﬁé%GﬁéT§€§ﬂ®WC%9ram%@feéﬂ ERREQJD NO:
30) the fluorescent dye and TAMRA is the quencher dye.
' Anot her exanpl e of a priner-probe set designed to
Reverse phiyitetri GGHE A GGAGKEYT BEGRU @ncofmraiad Herein aseYEQ ID NO: 31)
TCGACAAGTATTCCTCGCT (i ncorporated herein as SEQ
AndthePE%ANGbCSO) . Reverse primer: GGGCAGGAGATGTTGGCC
FAM- CdA@R@A@U@G@@C@@I&T&A@%—ﬁE@I@ @préﬂa}eﬁé@aﬁ hesEGRD NO: 32),
probe: FAM CACCCCCGCCAAT IMRA (1 ncor por at ed
where FAMeisghe ﬂaerem NG EN@TAQ\QIBA iatiles queBsdridyet he fl uor escent
dye and TAMRA is the quencher dye. Exanple 3 Design of
"gap-w dened" antisense ol igonucl eotides targeting

Example BUDRighofRadp-idened” ahtistnk€olidinueles0apOPEtindHinan GCGR
desi gned to target human GCGR (CGenbank accessi on

A ferrsdi oliBupepaBmRopnds Wé@rdﬁaga@de@ threﬁ@mmealsG@@é (Conkgnk
R
woseson BN DSOS, oGSl o e ENREAEEL) A5uAR A0 o o

the deoxynudbcﬁﬁb@p&nd 0’-MO thingsn dablasf theeligenelcotidéssio Basecleobases in
nce (GCACTTTGIGGT | ncor or ated herein as
length an&fie} thpsins 1 eobaweﬂﬁ@ceﬁ% gétc {umre GV el yieemorated

herein as gErQrpoungDz ), o ghﬁge%’t‘alt%%ﬁfes‘saﬁ% erﬁ%)SEQTﬁ?gO 1 (nucleobases

own in Table 3 alntext i cates
532 to 55the ckhermvaipeohdsiae slaowh indiblol. | Rlem tdﬂsn@nﬂbsaajdmxyhudbmwp, and

mucleotidfS SiaeH i R nde i SR oS rt oRalpisHD tocleotis:

Intemucléo@fd@%im ea}_‘;r}fé)bfﬂdrotﬁiﬂa%sthfb%lgh@{temﬁ TSRl ey bRSI-nes.

I ndi cat ed in e 3is the "notif of é€ach conpound,
i ndi cative of chemcally distinct regions conprising
the oligonucl eotide. Table 3 Antisense conpounds
targeti ng human GCGR The 5-10-5 gapner, |SI'S 310457,
was tested for |ts ablllty to reduce target nRNA

o s 1~ - T 1 ~
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Tabl e 4 Antisense conpounds targeting rat GCOGRExanpl e
5 Effects of antisense oligonucl eotides targeting
WGEGBR/3s77Yi vo rat study-¥h-accordance with thePpTasems/036545
i nvention, the oligonucleotides designed to target rat
methylcy@EERs whrdicatekingiblerd iv thed' mdty of Sphagmpobafiwijcatiat 8f chemically

t ted with 50, 25, 12.5,
distinct f%glgfé vveeﬁmgj]%gggog}%ﬁ ‘%@é’ligjlecl gl SWI357368 SIS

357369, SIS 357370, |SIHpe3371, 1SIS 357372, or 1SIS

357373 twice weekly for 3 weeks for a total of 6

doses. Sal Antifensecampowndsitargsting buothnas@CHRont r ol .

o t Hgonucteotides—testegdhgsthe-sare
S e ety ence (GCACTTIGT | Mot
31045hcor ppPEAEATHEFEFIPCA4AGEO | D NO| 4),2 and [t -5 gapmer

325B€em s cmA@m@rmdmc@AA@a@h conmppund 35 oe%fstzog%ﬁner
f+ Aar troat nent rats wer
V§e1r4€3 gapmer

oA TR AR e o ol | chel s

eval uated in liver. RNA isolation and target ni RNA
gr ession | evel 1fbuant itation are gerf orned as

Thtedd Proowdsy [5Ehat4aLarasi testedqor e goilisy tegeduce target mRNA levels

t
i, FLRCETE e 0 5007 AL U0 A, 1
310457 va5 GnaﬁjkzedeeB 11$ effecapehpnas glut@d»nlrebeﬁab neR1SA, levdds byoguantithtive

A e
rats treated with 2-16- 2 antlsense ol i gonucl eoti des

tar geted to GCGR Table 5b Reduction of target |evels
Examplej4n Depign of §gap-svidened? antisenyé okig@utleotidestair geingarat GCGR

A%laﬁc%od}”% %:ﬁg g&mﬁgoﬁ{l}gg &roﬁ% dteg ggeccﬁ;lgliggﬁra? &Eﬁﬁﬁﬁeﬁba&( accession

number: Mﬂﬁﬁ’ﬂﬂensm@pargmd heﬂeﬁmslscmsm A Y edthtvarfsihlzdaktBe 5d
ction of tar levels in liver of rats treated

deoxynm%op © gap 512" MQ) Wé‘%é %ﬁqhgqfﬁlercq>l&wp@é@tldea¢@tqdéws {he same

t
s SRR S e PABGDAGEA GO BRLS il ¥ ST o
and theretos¢ Gegetaithe ealﬁ:s}gnﬂéabd)@m [IR&HXcA (nonleobastad@peto 42¢y, eTlse

segment kel X5lipeint Pl Gt corgoediin (e e o HmpasGOR

targeted b@ﬂSIS@] 045(7 (Sﬁg IDANG: ﬁ%@&)lﬁﬁﬁmﬁé SeRRGWAM TSRO E Plain text

ol |gonuc eotides were effective at redu0|ng
idicates p dgepgusloridovnd mclotdesclegapundinh b vodertiimdsext are 2-0-(-

?é%'tlﬁg@tln%gmfcﬁgsﬁé ﬁ%%te @?xggﬁhﬁpoé 0 %ﬂﬁg}l out and all

ucli ng expression o
cytosines camﬁamemymcgrtm‘kmsn Imlicatddrig Tableant HecmERifo bf A Lchpetide

methoxye

I n one enbodi nent,

the anti

sense

mdlcatwedff ggtﬁlf@ﬁg istipet r%wﬁrqog@gswgﬂwlmuelé@mucl eoti de

gap flanked on both the§
2' 0(2 nmet hoxyet hyl ) nucPeo |des

end with
I n addit

t wo
i on,

ol i gonucl eofntisense naepéumtsitargeting khtIGEGRN | i ver were

red—Methods—to—determne oligonucleotide

_dat oar

IStcSoi\ﬁlén(le)ﬁ'i Che SN 0 tissues are knowh SPRIPAE: dif°¥ Geary

5@l al ., ﬁﬁAETTEﬁ?ﬁﬂTQﬂCAAGG% 274 24]4— 248)|.5-18k5Qupmer N
WC

573@'8)i e 6 @Cgcﬂil% nucteo oncent ttat+on
; and the! concent EEFF%EC%G% | enpgth o igorué’l‘@gﬁé(&%
35030 ny/ gFCPRTTRECETARAAGSET | i ver bf arfi mal § 1ti8dzpmupr
357970 N 25| GUAR T TGONBCCARGGRT ed or ‘gonucteot(itg.; ﬁéﬁﬁeﬁ'

sum oli g_gnur‘| eQt.|

35??’2;% ggg? @?FE’FGJ&GE&C?W‘HE tissup. Tdble @ 2-16-2gapmer

35BGhcent rGCAGﬁTTﬁTGGTAgmm;‘GEot Ide 1 n liaver gnd4kigdigy

shown cegneentrations—ofthe

35?2%1 Wi daﬁggﬁﬁ%onuc eotlges i n_ki dney' wer @ “GaHEPEIT y
reduced with respect to those found for ISI'S 356171 in
these tissues. Taken with the target reduction data
shown in Table 5 wherein potency was mai ntai ned with

I SI'S 356371, I1SIS 356372, and 1SIS 356373 with respect

to ISIS 3561_71 these dat a suggest that gap-w dened

1 £ ™ A== A 1 T N /N 7PN ™ N
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deoxynucl eoti de gap fl anked on both the 5 and 3' end
wWth tw 2' -O(2-rrethoe2v1ethyl) nucl eotides. In sone
wenbadizsEnt s, the anti sefe ol i gonucl eoti de CORPTIUSE®6M36545
fourteen deoxynucl eoti de gap flanked on both the 5
Examplegh &.f@ctsef dntisgnse vligamicléotides @rgetingbe CERyyHin v1vo rat study
InEor i Vi B aPosa G EY Blifors epdifes Haned 1D tier i
GCGR whRlrERed/a g, ) MAlH Rt FRSvleyT @it ¥iht Wl b€ a8, fw%@é ﬁg &ted with

reduction of GCGR on ot her el efnents in the uca
50, 25, 13t Redp, mefss oA INedS81 1k é%ftSe“zﬁwi& HSENE 7309, 18 %%73 0 ISIS
I I
357371, ﬁfé‘%’%g}gs r"kgfese%sgfgt%? é@?c%‘%&e%@ﬁg{ﬁ wiLUCBIRN tlﬂ B s gefahne-

injected ahliralt se@oddant copedl. ohch i dsndigoawedbaided tegtlet] chagme sanél
active G P-1 were determ ned using commerci al l

nucleobassqieass LORMCE 1 LGS BAGIAAGEY, BEvpPRE firgn SSRRAJDANO: 4)
and the clOniS@ALR BEHAORISR Yomblndy JABHLAY atloyell nex

I nmunoassay, esear I'nc. Bioanal yti cal
ABerthe regmet periodulras, wé@)sacrﬁced agktagdeticagiein abidveleds e

e TR 08 iy b4 R g SR WP

as describied by Ritidr @R le%nciﬁn@'RlB@E‘BﬂEENm QRRA! frbR \e8éSatment group
shown in Tab 8, antisense reduction of GCGER causes

was assayje glongside RiNA\ &pmctbe aroupdregled cad81s 33d[74. Resultsare prosqnted in
ireulatdn pﬂp r owar d

Table Sa’ﬁgﬁ%%ts ?oﬁneégtlln pl-a 54 e%/e%} Sgglsealf ts?h\ﬁgrgg&r%gve d as in
TabI e 7, no hypogl ycem a‘amsaobserved Therefore

not her enbodi ment of the present invention is
Reducﬁ!@la 96 trrget lewds Bulivergfapts treat%wltb 2-1- Antisamsg phmnucleotldes

adm ni stering an ant e ucl eotide targeting
GCGR I n aone enbodi nt%ﬁ%@ecd Ocetl;g%??sense ol i gonucl eoti de
conprises| a sixtegn deoxynucl e%tqmeolgap fl anked on
both the Bireaiidn3’| Mat Jspﬂmmfaeo&aek(ﬁg tihoxyet hyl)
nucl eoti des hi sore enbodl Lsense
ol i gonucl kot i de cdnpri sles™a If Fir t|ledh’ deb%Jnucl eot i de
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Reductigh Q€| ’thg@tt Rveld [ELivildf $8RPea®dd WRAUCI L hiHEenso dtﬁﬁ?eotides
I SIS 357371, 1SIS 357372, or |1SIS 357373. Exanple 7
Effects of anti senséal\‘geﬁ@bﬁ@tﬁcgal des targeting
CCGR-i n vivostudy T noynomt ol aRpkeys—Tg eval uate
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t her apeut j Eretagrix é‘ﬁ‘t]ged)wfquleeﬁdei(ma’k@f t he
ant i sense| ol i gonugl eot i [d&emOt id5 i[N18s AT BELIE,
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(5-10-5 mpt %5*5%7;( |5§p§ 32]?568 2("2- 1628 mﬁoif) at doses
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conmpounds—shrow186%—conptrenentart+ty—toe—the'nonkey GCCR
target sequence. Animals injected with saline al one
served as controls. The duration of the study was 7
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the first week, followed by once-weekly dosing for 6
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325568 recovered for three weeks after cessation of
dosing prior to sacrifice ("20 ng/kg recovery"). O her
treatnment groups were sacrificed at the end of the
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| evel quantitation were performed as described by
ot her exan’pl es here| n u3| ng RI BOGREEN(tn) Results are

e o ~ - e o,
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c qm@csa@mmemtmhmIcm(ﬂcm o gluesgodb GLIPat kivelggt a

ccac '11- tcaa—a gﬂfﬂf ngg

T oPYT U LUHI

cct gatt
ggcgcigacge cff

540

acactig

S@“Bdtgdﬂﬁ?

cccaatgt

hogd¥tach
cagat ggaf

('}lwé\éo% 9
gﬁmmgacg

gc at
agadpMggaggt ccag

gogt=
ggg ct

, ccaagat
acagtctg

l,a tagc
hQ0 tccce

gctac C

ggt gat gt

t nr‘t cct

ggcgce
acccg

t ggctietg

t at ag
ggctc

840 Cligt 95988

agggt
ct cgg

t gggg@{swmc

gtttg
ggat t
tactg
1140

tccgg
gggag
cat gc
cagct
ttcct
ggagg
1440

gt gat
cagca
ttggc
t ggactse
acaac

E%ﬁ?ﬁﬁﬁt

BA818361A]

SR
8 8wl 1lg

T&-3ct gg

at ccacgg

20 ctggtcatt
attggaga |

gggcggatg

Begkagg

aaaaaga_cd
I
na gca

ct 922660

aa@% gt

C gﬂgtcc

ftcgrt gt

ananano A

caaggc

N

goctogt
Ot 7§b gt

agaggege
gagcgt ct

féﬁgg@tg

ca gagt gg

ccadbagt gat cat g

tata cg

ISEESTEEN

ANt

t gt acagc
cttcttct

e

£t

Enifor RS

ctgctgtt tfigbaaikgc
20 gtccagtget—goa
gat cct gcg f§¥€%§?01

aC
EREE o

getgyg Tt
gagca tg

%&Mﬁat

ct gtgcat

gcrggrag |
accacctt |

cggcd>960

FW- W W WP W-W_N

EC t gogt

gt ggét caagt gt ct

a 1080 c

Ao ant of
gacagtratg

t cctggcca

18 3% 3¢%
9379

taqgc c

1918 237360

ggt ccacg

iy 3@3

rcttt

accctgcg

ﬂﬂﬂﬂﬂ

i3t catc {Pmgkecg
tg cccat cq

agt ggt ct

ca téattc

at ct20t ct t/gt ggcc

kpca

120 r‘ta

tatget g
Accctca t

at T agaadt

t cct ot rmf

iPgaetet gt giict gat gag 126

(HZSGX@&@ az:

A9 crrttt

fttg7acct

ot ot

gttctt

SR

gaggt gca

Yasy3gy

aagaaggc

53

ccctg .t

agaaact t

B9 4y

2975508t 50

pE
§

ﬁqct

29780

tilnt. of
C[CTUCLU

ct gcggcat t

Cty

ag&gctt

c agbagg

ca gccacat

Jﬁg%gﬁ:gc

tggct gt g atfec®tket gc gAagac

gcaggy

aaag¥gat ggccagc

b

ct ca9156(

mltsanglt

gliegcaag

H

! cghg%

20 ccaagtt
cagat gcc f{

th@get gac aggccc

gty
¥’8agdc 1680 t

acct 7gaatjct ccac

r-f caca

SR

caaf
gaagaggcd

aagcagcaag acagcagctt gtactatcca cactccccta acctgtcctg
1740 gccgggt aca ggccacattg at ggagtagg ggct ggat at
gat ggagt ag ccatgctatg 1800 aactatgggt gttcccatga

gtgttgccat gttccatgca cacagatatg accttcagta 1860
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<400> 4 gcactttgtg gtaccaaggt 20 <210> 5 <211> 2378

<212> DNA <213> H . sapiens <400> 5 cctctagagt
woaewaBgaca ggcat cgaat ggétcctgtt tctctggcag ageraSemen36s45

60 a ! c .t.lggccacgc tgagctctaa ggggctgtca

ttttgfReayy3gdaget cct g 120 mgéeggot ggt cctcccécca

gggt g 38739qgt cccecece (ABGEAGATT 1 6gagyrgcc, 11807

caggchgg Wgtv cfcteckectt
gt cccp §S?E§§§" “t ccac PA@eCEt c¢acct? get ccacet g
cccct Igfs eE73tx|ct ccececgt

segtkgccta gagceccicaggis300

tctcc ccctgage ¢hgeceactt—ageagtgeeeetegt ccagg
5 9?73? . i

gcccetct gg— 360 gttgggg&?g%laéat : hgadic

ct cct BB EY3Tct caccca gdaugdet ¢

ccgcceaggdeagiggcagl &ga@gadc
480 ¢ fﬁﬂﬂg" c cttgcgt ,gt;_gu;aq
aact g t|lt ccccyac BAFECEgcE
cagggpgjagysvdcct act ct godgagtecit ceiccccjagca7 600
ccaagpsitggsAtiggct get ¢ geget ,“g%;aﬂggfaac* ggogatcggcgaca
cacgggtcct 660 gcctccc tC dggccectaca tgagcccagqg

AgsbewmipgBable Sagbisengy tpdugioncef GEGR 220ses agratset nairculating

scssor AP BB AhE o RS PSR ER BB ESS
plasma gh@6dcdeedls HeRGDEHGRGH TaBle TCAGBGEHEIRAMId RWECAHIEAGE. Therefore,
aggct aaaat ccaggct gt ¢ ccgt ggcagc cagcagt cca ggcct cccg

another eyiyydigacnh et e presgeitievengen s cmgbed o incressing QLI devels in an

. - t > : ccaqgct .
i bBSEFAASE 55 ARS8 TR0 SASHIRELBE GG heposimns
antisenset digbnwdddtide gagpaitey asixtemadrgragaiotide gipofadhegd 6 boHPE6t and 3

., catagecagc 1080 cactcgc ccccgcaca tgcacgtgga
end with {e 300D BTl R B ke 1 B SuS Pmbodigdgatie asense
oligonucffgg% @R PRALBISL §Sox B AR 6 AFARY R IRt TSt HhRICEnd with

gtt'gccaccc cgaactccca gctCagatgc tggctgtgge

three 2’-Qu(gaesiasoathyb gycleotidss ot 26@clve dexauadentiietegp claglkzl on both the 5°
a3 oSO AIP R0 SRS DR LGS S SRIARE D Ry acpisns

oligonuckgbideaig @ pag widsed ofib @0t e CRGRERESAEMBEAABARIGE antisense
aaccgagcc fct gca’g%aca cccacgaggc 1440 acctaggcac
9

. cag
oligonucleptidptogariseyPdad o Gdc UL 36 23 s onISIRda G Becc t gagt gt ggg
1500 ccccacacac ttggcctggc acagctgcaa gccagcccag
ccactttgct cgctgtggca 1560 ctggggccaa gtgat ggaag
Examplegt Effags ofibntixgnsealipohaclectddstigeeting @ CGRCL-Hovivé 2tudy in
tcagcct g gcaagccagc tttcccaggg gctaagaata ggtgaggagg
cynom"lg'?sg@f’glé‘@'da 1680 agcacgccgg ggggcet gt ca act gagggag

TE 304448 616 ati ik 99 8630 AisEldoA 95 &),/ A &G AARRY SRk caused by
ggt cacctg caggaaggtg gctgccacca gcaat gagac gaggggct ct

. g ) 2 .
modlﬁcat%ggof the apitseesea ggausieogide awtif tngpimgeceymbygituy goakeys were

injeted ERPRIFATHTRSTTL PBERD TS, FREA EETAE bRl E%88lprs. 10,0020
mg/kg ped 6RelagTH@a afiisgRadodPousd hbRUVD%, @mifGAGHM TS UREHIT
ttcacgccat 1980 tctcactgcc acaagctccc gagtagctg

. : : 9 .
GCGR tagget seaagineg Acimals dnieetad witbselinsalenezened as contralst Bhe duration of

-t . t t
thestudy g AL A ARAGRAON L 496 L AREOABLIRL g7 58K oo
by once—\?gik??dx;fs'ﬁwoﬁ 6 tngalge g%a@h %ﬁﬁ%@ﬁ Soap 948 Qorﬁﬁlgféﬁcbtéfg%ﬂmals. One
C CCC a aCCcC a ctcaga cagc C
mwm%@@%% ﬁﬁ%%&ﬁ%%ﬁﬁﬁ%@%%@m&w&%
325568 r&do¢ 894 FQGhred AR LCIRI IALHAG, &%@ﬁg;gggmgsgg@fg%gg%% mg/ke

gcattgcccc agctgtgcag cccctgccag
recovery' daghagehigment gagpyyeR shgified atth? 398 okt Qtud§. $2dck HsstiRd were
1 td<212> E)NA <213> H . sapiens <220> <221> m sc_feature
collected 10, 3556ss AFrgetyq@iclionss n = A, T ,C or G <400> 6
cagccacagc gacccctgct gectgttgectg ttgectgcectgg cntgcagggt
cccctcecget 60 caggtgatgg acttcctgtt tgagaagtgg
aagctctacg gtgaccagtg tcaccacaac 120 ctgagcctgc
tgcccecctcc cacgggtgag ccccccaccc agagcctttc agcctgtgec
180 tggcctcagc acttcctgag ttctcttcat gggaaggttc

4 a T o o

agggaa
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gat gcct ccc agt gccagat ggat ggcgag gagattgagg tccaggt cag

t gggcggcag 540 gcaggcgegg tggggct gga t gggaacggg
woabayggsmec cctgcct ggc céfcacaggc 600 cact gt aa@CT/US2006/036545

cgcagaagga ggtggccaag atgtacagca gcttccaggt gatgtacaca

R®G0isglatjgy endimeget) oA expressigyigyd gotugtiteti@cwegpetformed as

descnbec{ ‘%}_’ﬁtﬁgt cel 9&%%%%%? CLe éﬁ%g IE%P‘g‘a teé gsgazégéggrg%é fgfabZe 9asa

percenta%@&%aﬁﬁ&é&t&icfo%&gﬂeaag’ 294, 295, 296, 297, 298, 299,
, 301, 302, 303, 304, 305, 306, 307, 308, 309, 310,

311, 312, 313, 314 315, T@ﬂ@? 317, 318, 319, 320, 321,

Reduscgl‘%h og %getgl%géls Yer%%o@?gs trgétgd ggéggn%%lolée gP‘nu%lsegf,ldes

G <221> rai sc_feat urgrsetédo G¢GR341, 342, 343, 344,

345, 346_ 347 348 349 350 351 352 353 ° 354 355
356, 357, 358, 359, 360, 361, 3¥Lontel 364 365 366,
367, 368 369, 370, 371, 37Dosed digomilRotidd 75, Bl OLO066
Tygiment;7 | Mppi§ | 3279 386381,—382,1-383,—384, 385,386
<223>n E AT Ay 422 3FmksC.  eab ke <202>3 387k

388, 389] 390| 3&xoveB92 | 476, 480 | 487, 535, | 546, 553,

ﬁggfb45'b9b5mfk5b 63537 639, 78034 786, [ 15683 1645, 2087,
2555 25 64 2653 12752 2788l 2797 283 :m 2883,

I“%%%%?3559§623L35, 8178 [3200% 3468 3736, 3850 3915

ASGRG #2013, Atert vARISIS D106 Gk 325558 GhBsedldeakhNes in GCGR
2> 4235 4242, 4352, 4387, 4390, 4418, 4619, 4717

tevels at 35 s’éthe dows testeflmd nsdugionas et dovsls wasstil obsgzel ingheg0 me/ke

e

Thus, ond @0BodimSHAT tOR8sent BiOntiiiAi8 2 nrethodfof, riEdycigexpeessidld b GCGR
levels in %ixgmfa aLur e v %nﬁglé‘%gii%lg 7%%&5617%7?0 f‘rg0177 é;%dyé%égu%gé&{ In
preferred]a@rﬂ%dm?@@@ the@@ﬁgensg B8Sonuékefde iéh p- ~widénkd ofi %Gﬂuclgogﬁé: In one
5, 7236, 7238, 723 7241, 72 7243, 7 , (246,
embodlm'pm fhe apfigmse vlmmmcl‘sem congBEes 7 si5Rer dagynvcleotisle gap fignked on

both the %riggﬁ%%gnﬁ‘; %{;@gl%%thffﬁ%h );%1% éotléésgglh %ﬁlg%mbgilg%ms, the

antisense MAigdnuclebtile carﬂﬁlises 848rtech 480xyntbl@btide/@p AlanREBdn b&hAKe 5° and
8233, 8353, 8578, 8628, 8646, 8670, 8673, 8675, 9059,
3 end wigyce HAX42-methoxyetyh guclogides ong prelve deoxynodeotidezap Hapked on
) T - £l - g C
vt e £ 037 e €5y 400 B0 ARATLbIZh 8L 985k gpboiment. e
antisenseadigotuptentitle canpﬁ@sﬂs;@ RY663.gaagc gcaaaaccag tagaat gt aa

G etone g Bt et foRgaViond 1ERF SRR minea. Methods

to determBCIRREN Sotiele S6ACHAEFor RAEGIE Gld kdont i6 tR IGE (Gdaty SCHL Ul
240 ggact aggaa ttgcaggact tcctctctac tggcctgctc

Biochem tlé’gaa%ide 241 -&45n Shavnan Zade A0 ararthe total coneentratiomand the
concente gl R R AR RO AR PG G gBiettigeied

with the ®HR6LGH dligehidRBtig&£ 9999t acg aggcgetccc t gcgcagggt

gggcaggacc gaagct cgcc gggagnct gn 480 cgcgganggg
cgggcgggga ccctcgget g cdgbleddcac ccccgecgggg ccgencccga

540 gccecgnect e CCC ccg
gaaagt t t 8%?8%5‘% gﬁﬁ% cgog'? Qg‘g ”3‘6‘2@@6
coagegeghse dcy@agdcnNg @eeCgagdacdgsd qagagqmv%omer
cggcggggag qcaagcggac ccccgagdag, cogegeacyg, topgeacet g
ggccgeggec 120 cc?aggggac gt t dgggagt| cgac¢cqatp
gggacagaga 4cgcggggcg ggcgeggagridsg gt g eligggrlength
g
8

O O ~1lQ

CIBGOA0LY J30a3C ¢ 9ae/ic999Caal|Cly) CCYQHNTCe 94999033@9 cg
40 ctcctcagtc ccc“f‘ﬂ"ﬂf‘a -ccocgegttcd caacteegg

tcggacacca dccggtc&?ﬂdﬂgo cacagPliggd 9thggl Pagly®e
ggtct cagcc cctcccecegt tctcectggtcc tggggggcgec 960

ggct gggggc gggggt gt cg ctggccgect ggecgecct gc ggcggcecaca
ctgcagcggc 1020
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cacactcccc
agcgccgegg

act cagggcc ccgggccccg ccgccctggg gagcgcacaa
1080 acgcgtcccc gaggcgcggg gtctcaccag

wogei7gBstiec cct cggt ggg tiztt geccce 1140 gaggact §CT/US2006/036545
cgat ggcacc ggcgcagccc aggat gogggt gaggagdtgtc tgcgeccecge
1200 ctggccgctc ctiéPmehkgcg gceccladact|d4¥cgalddt t gé67
ccccggcaag qggot CGh B AZRIVEG OB CTUG4F T CCQRL CLhog
clccaacaccce accacgcgg r‘r‘gnrir C r;\rr‘nngr‘ff 13P0
af gPICRgHe 1| Rad g€t gacccdgys ccdet cggc®%et&cat co
ticcaaggacc 1380 gdacagggct gcticd3ct gqasett ggtat t 8po
gggacat cag ggttggg%ggéie%gggt c§9%4 CI&CC'“ﬁﬁb €
ciccecgececcce acggggtcaqﬁq%cqcaq ga taggaocttig tcaacagg¢ct
1500 gtggccacet g at|Geegbevevgyt @ééct ddstct f éact 205

A§ Showt tn BEbid iﬂﬁ%cg bl ARES GEFRSTL (3 ?i?li@%@ucleotide ISIS
ggagctcctc aadgcgtctg agaggcccct tgcggacgcc

310457 ichighgabacihacgedsgredtfoicthe 2 dgrmod ) oli grpuclgotidec] S&S 82368t gll
gggcccag 680. tcca
concentrigig Gaear ERgor o A5 a0

oligonucl%&"i’cgat, fR6OHatd bl S8 GRA th IPOORFEA Dol PR ASERIeds FOAIHtERGRan the

800 gccctgcaaa gcggccgggg cagtggaget caggtggecc
corresportciragyt-d ef@goﬁ@@tgggmlggld@&ﬁovndgtg@gmwggb@ég@ft@@@t

ety e 1 30 Ot g oo a2 moti

of target mRNA

vt SSOHENR RRRRALA BERLASRRBERRRLS27 120 e

cccccacatt 1980 gggcacctcg ggaaccctcc cattgggcac

ctc ggaacc ccccacatt

Examplesf thysielogical etfesin

study in € o%&lggﬁiﬁégg

CcccC

.ggcacctcgg 2040 gaacccccgc
sevecolizonueleqtides tanggting QS?@BmWa‘fwo

gggaaccccc acattgggca cctcgggaac
caccttg 2160 ggaacccctc ccctaattct

To agahiga dicceftragdcatugdogea@daiodrt othgtdanatigm tRE g2icagon

pn, 35 BRSSO B8 S50 Rl BB B syt 7 vor st

assessed g(% 4 S levels G8E S10E4H0n BUB PEMEROR(OLIBIFTRILL @uﬁg’% g&ﬁtvg&ﬁ of

agt ttct gt C Cactccttca gt caacaaac attgatc
treatmenty Jdtegaeogty FoeRscuyg trgted400an @d@a@ﬁbﬂm@eﬂwg

dosing. PRASEY ?‘%E%ar%?@fg%e?m c

t cagncct nc

Instrumenfg,r §erEgs (

PR
Plasma |8R@RGHgAraboradiictigd GUPCICWEre PleteBB@H ACIng 36AGRAGLILy available kits,

immunoa%?aéoalﬁﬂ&t 13989k Eseh A GSE.
agggyaacg

ga ggacgctcac
glucagondetedd Gagg/miacend iRy h kevga§p¥y uteacke reamettcaou?d@@hown in Table

11.

g eBefongssation of

L T .

t ct ncaggcc aggctctctc 2580 atgggtgctc
fog &% @é)a/refg @gg

ggEmeroassay CBelbde e8¢/ of hegitagg
%%a%'ﬁl%gﬂg&a SEEOAEC . Average

ctgcac ctcctgcct

ctcttgtatt cagaggccct gacccctnag ggatccngga ctaggggtgc
cctatgggga 2820 gcccacctgt ggcctgtgga tgctgagcetg

t cgggggaat cctccaggat cqgppo@ccn 2880 acnttnccaa
ccttctgttg aggct gaggg gacacagagc ccncactcct gggtcctgac

EffecfGntigertse daltibifionad §4C6:

Rom glycrgomgyyicGhBelclruels or cynomolgus

tcccfccgget cgetggggtc 300 t&cagactgg ct gcccggct
gccct ggcac glPRY§HCct cat gt gt gga 3060

ggaaggt ggg

ggcact ggct

tggggggt gc t cogagirgamedict agagt ca acat gacagg

2190 pnt ~not

A+ At A~ o NN~ N

cat :g%‘tg" 6
Treatment gidGe Jig gcttyg

t gc¢ GRaepdina

JLZU LS YA VY

gcgadgeisgg
gct cgt ggnc

t‘t;t CITUl U rcag 9 [ Y 999\4 9
gei ctaangp %180 4gct gscal td7 | 64
t gggtiggt ce tcdccccagg gt gaggacgce

3240 —gtccc

CCCa CccccC

acttc ggggcygccca ggcaggygaac

_—agcltcattgg ccagtgtcct 3300 tcctectt t cccccgeetyg
Saline ¢ ot ¢f cccacqd atcdactetl &t cdadbt e cdetPgf ¥t R36o | va
310457, 3 m@/kk §CCChL C |caat gecerag| ageccdcaggf 8t dcaot §cma card dagac

boaann~nt ~

oo + At

310457, [0 meRe fCocg s &
e daadt gc

2420 eyt
IFZLU 8

acgcéqtnqq

I~ oo oot ~nt
, O LD79T v g g \VA\7A W a’L \d% n/
gdagagdegh 3480 Tt dc¥ict g 2

310457, 20 mglsg{ cacktca

gdécggclca

C
gtégggcdyag chcdéaggm%ca. aggcafgt

A
310457, 26040 agat g
Cctt.

guet |gt{st g

L ¢@d [gq3 cagpdda [gat agyy 01::2 9
-

Hr;ngar‘
cctcccccac
cccctact ct
acct ggct ca
t gCCt cccat

(‘CL(‘B_E Hgf‘f g
ccgcct gecg
gt gggt cctt

3600 lgggacgccaa aactgec
ctgtctccgc cagggagagg 3660
cgccccagca ccaagcctgc atggcectgcetc

3720 ggaact gggg atcagcgaca cacgggtccn
cggcccctac atgagcccag 3780 ggtccaaggg

a4 .

o - e . a4 g



ccctgcagga aggtggctgc canccagcaa tgagacgagg ggctctgcga

ccctcagagc 4920 tgccagccag ccagccctgg gtggcaagag
wogeaisst7ec t ggggt ct cc t3fcct cct at 4980 cgccct cPCT/US2006/036545

trtrttttrt ttttttttga gacggagtct cgctctgtca cccaggcet

~ T

“me/ke, recov@@40 act gchat gglctt gdt ct cn| gct dact gda agft ct dect

PP L 4 + 400

325568,3mg>§5099w5tw cgecattetg 5100 GrgocngCda ACT CPL9adh | wa

t gggact |acagacgccd gccaccanclg cctiggetaat 5160

325568, 10 mgket |t t gtéat t | t 83 agt abad abggpgft tic Act gt’gt { & ccé’égdtﬁf t

325568, 20m§1§gc atgtcc|bZZ0[agacdt cgt gf aBccaciocge Tt caggcclt ak

aftctalaagatt acaa ocnt annn CODN ~Anbhana~a ey
gttt g rgygat acay AATARA %A LU Lu;ngbggb
325568, 20

tccagetcc|ctetftatcq ctaggaccct gaggct caga ggg?cagctt
mg/kg, recov&B4D cdgggyagya | catcdcadt g| géc gg2cdc Tceabgclt 11

getgctctgec cactcagct 54UL)(;lqga%g,{:ggacg agcgtacaca
cccaccagga ctgcattgec ccaget gl ge-ageecctgeec—5460

Saline agat gt¥gga | g¥adctBgd t5ectZdag Zgg;g%@ch%a gé%hdc%%c

310457, 3 mgAgcgacwoct | 52440 | gegsgcit gist g| ciBgct 9Tt gc230gyced gE:maa

thanaarct leapadencnennl + anaoabhaoa~n~ale L QN

99+-ga4 tTEREAGEGL LR RTL AL CA 59 QU 4y 91&7 n/a
310457, 10mglhe B2 B2 4 | g cact gat Gast eret ot ol deotut ctgdctge

310457, 20 mGEAD cto§cct g2t g8 gt 8yt | cgcle St ctﬁj‘ctt’é‘t‘:cca‘(a n/a

310457, 26t IFCTHOCT (UL YTTHAT S0 gl L@ T omT ¢AAisCE gs6 | 1488
ccafctgcet |atccatctgce| ctgcgtgtct geqtgtcggt 5760
mg/ke, recovE gect gt ct |gt ct gect gt| ccat ¢tgtck atdtgectat clat ctlgect

325568, 3 meg&Cl gt gt [58R0 [coppcch goct | ga9et gBeq gt 31t gt wa getnp | n/a

ocetht ot ot oot ol o ot + + 4 b ogan 4 .
SRt presgreTe UGt O tHh ITCHA T 490 qUa30  CBICE UL | wa
32ﬁ6&10m%%%3tc%%tc tg%gigtcca tcLo\ctnr tgactgtetg tctgedtgee

325568, 20 myetD t HOct ety |céblgt bcPc | tYect getdg*Ped gt gote | e

325563, 26 Ot CTOEGT T [CET0UCBYLC| 6RW0 | TBYCl goeGgsiect gemt gtrez | 970
gt ¢ctgcct g |tccgtictgecj tgtctgtccp tctigtccatc 6P60
me/ke, recoic et at cca |t ct gdctgec] tatcfigtct§ tedgtctgec thectdictg

10

tctgcctgtc 6120 tgcctgtctg tctgcctgtc tgtccatctg
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The antisense oligonucleotide of claim 21 wherein at least one cytosine is a 5-
methylcytosine.

The antisense oligonucleotide of claim 20 characterized by an 18-deoxynucleotide region
flanked on its 5” and 3’ ends with one 2°-O-(2-methoxyethyl) nucleotides.

The antisense oligonucleotide of claim 24 wherein at least one internucleoside linkage is a
phosphorothioate linkage.

The antisense oligonucleotide of claim 24 wherein at least one cytosine is a 5-
methylcytosine.

The antisense oligonucleotide of claim 20 characterized by a 17-deoxynucleotide region
flanked on its 5° and 3’ ends with one or two 2°-0O-(2-methoxyethyl) nucleotides.

The antisense oligonucleotide of claim 27 wherein at least one internucleoside linkage is a
phosphorothioate linkage.

The antisense oligonucleotide of claim 27 wherein at least one cytosine is a 5-
methylcytosine.

The antisense oligonucleotide of claim 20 characterized by a 12-deoxynucleotide region
flanked on its 5° and 3’ ends with four 2’-0-~(2-methoxyethyl) nucleotides.

The antisense oligonucleotide of claim 30 wherein at least one internucleoside linkage is a
phosphorothioate linkage.

The antisense oligonucleotide of claim 30 wherein at least one cytosine is a 5-
methylcytosine.

The antisense oligonucleotide of claim 20 characterized by a 14-deoxynucleotide region
flanked on its 5” and 3’ ends with three 2’-0O-(2-methoxyethyl) nucleotides.

The antisense oligonucleotide of claim 33 wherein at least one internucleoside linkage is a

phosphorothioate linkage.
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40. A method of improving insulin sensitivity in an animal comprising administering to said
animal the pharmaceutical composition of claim 36.

41. A method of decreasing blood triglycerides in an animal comprising administering to said
animal the pharmaceutical composition of claim 36.

42. A method of decreasing blood cholesterol levels in an animal comprising administering to
said animal the pharmaceutical composition of claim 36.

43. A method of treating an animal having a disease or condition associated with glucagon
receptor expression comprising administering to said animal a therapeutically or
prophylactically effective amount of the pharmaceutical composition of claim 36.

44, The method of claim 43 wherein the disease or condition is a metabolic disease or condition.

45. The method of claim 43 wherein the disease or condition is diabetes, hyperglycemia, obesity,
primary hyperglucagonemia, insulin deficiency, or insulin resistance.

46. The method of claim 43 wherein the disease or condition is Type 2 diabetes.

47. A method of preventing or delaying the onset of elevated blood glucose levels in an animal
comprising administering to said animal the pharmaceutical composition of claim 36.

48. A method of preserving beta-cell function in an animal comprising administering to said
animal the pharmaceutical composition of claim 36.

49. An antisense oligonucleotide 20 nucleobases in length, having the sequence of SEQ ID NO:
2, and characterized by a 16-deoxynucleotide region flanked on its 5’ and 3” ends with two
2’-O-(2-methoxyethyl) nucleotides wherein each internucleoside linkage is a
phosphorothioate linkage and each cytosine is a 5-methylcytosine.

50. A pharmaceutical composition comprising the antisense oligonucleotide of claim 49 and
optionally a pharmaceutically acceptable carrier, diluent, enhancer or excipient.

51. A method of reducing the expression of GCGR in tissues or cells comprising contacting said

cells or tissues with the pharmaceutical composition of claim 50.
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55. A method of decreasing blood triglycerides in an animal comprising administering to said

animal the pharmaceutical composition of claim 50.

56. A method of decreasing blood cholesterol levels in an animal comprising administering to
said animal the pharmaceutical composition of claim 50.

57. A method of treating an animal having a disease or condition associated with glucagon
receptor expression comprising administering to said animal a therapeutically or
prophylactically effective amount of the pharmaceutical composition of claim 50.

58. The method of claim 57 wherein the disease or condition is a metabolic disease or condition.

59. The method of claim 57 wherein the disease or condition is diabetes, hyperglycemia, obesity,
primary hyperglucagonemia, insulin deficiency, or insulin resistance.

60. The method of claim 57 wherein the disease or condition is Type 2 diabetes.

61. A method of preventing or delaying the onset of elevated blood glucose levels in an animal
comprising administering to said animal the pharmaceutical composition of claim 50.

62. A method of preserving beta-cell function in an animal comprising administering to said
animal the pharmaceutical composition of claim 50.

63. A method of treating an animal having a metabolic disease or condition comprising
administering to said animal a compound of claim 1 in combination with an anti-diabetic
agent selected from the group comprising PPAR agonists including PPAR-gamma, dual-
PPAR or pan-PPAR agonists, dipeptidyl peptidase (IV) inhibitors, GLP-1 analogs, insulin
and insulin analogues, insulin secretogogues, SGLT2 inihibitors, human amylin analogs
including pramlintide, glucokinase activators, biguanides and alpha -glucosidase inhibitors to

achieve an additive therapeutic effect.



