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COMPOSITIONS AND METHODS FOR INHIBITING EXPRESSION OF
ANGIOPOIETIN-LIKE 3 (ANGPTL3) PROTEIN

Field of the Invention

The invention relates, in part, to compositions and methods that can be used to inhibit

angiopoictin-like 3 (ANGPTL3) protein expression.

Background

Angiopoietin-like protein 3 (ANGPTL3) s a secreted protein that is mainly expressed
in hepatocytes {Conklin et al. Identification of a mammalian angiopoietin-related protein
expressed specifically in liver. Genomics 1999, 62:477-482). It is an inhibitor of lipoprotein
lipase (LPL) and endothelial lipase (EL). Acting through inhibition of LPL and EL, ANGPTL3
reduces hydrolysis of triglycerides (TG), particularly in muscle and {at tissue (Kersten S,
Physiological regulation of lipoprotein lipase. Biochem Biophys Acta 2014; 1841:919-933,
Shimaroura et al. Angiopoietin-like protein3 regulates plasma HDL cholesterol through
suppression of endothelial lipase. Arterioscler. Thromb. Vase, Biol, 2007; 27:366-372}, Thus,
mhibition of ANGPTL3 disinhibits LPL and EL activity, which results reduction of TG and
high-density lipoprotein cholesterot (HDL-C). Inhibition of ANGPTL3 also leads to reduction
of low-density lipoprotein cholesterol (LDL-C), possibly through EL-mediated processing of
VLDL (Adam, et al. Angiopoietin-like protein3 governs LD L-cholesterol levels through
endothelial lipase-dependent VLDL clearance. J Lipid Res 2020; 61:1271-1286). It is also
noteworthy that current LDL-C lowering therapies, such as statins and PCSK9 ivhibitors are
LDE-R dependent, and are not effective for patients with low or no residue LDL-R activity.
LBL-C lowering through inhibition of ANGPTL3 is LDL-R independent, which could be an
effective therapeutic approach to manage lipids for paticnts with low or no LDL-R activity.

Hyperlipideria is strongly associated with diseases including high blood pressure,
atherosclerosis, heart diseases, diabetes, nonalcoholic steatohepatitis (NASH). Study have
shown beneficial effect of loss function mutation of ANGPTL3 in human. Homozygous loss of
ANGPTL3 fanction causes familial combined hypolipidemia characterized by low plasma
ievels of triglycerides, high-density lipoprotein (HDL) cholesterol, and LDL-C and a decreased
risk of coronary artery disease (Romeo et e, Rare loss-of-function mutations in ANGPTL
family members contribute to plasma triglyceride levels in humans., J. Clin. {nvest., 2009,
119:70-79; Masunurg, ot al., Exome sequencing, ANGPTL3 matations, and farilial combined

hypelipidemia., N Engl J Med, 2010, 363:2220-2227). ANGPTL3 has emerged as a promising
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drug target for treating diseases caused by hyperlipidemia with therapeutic modalities
including antibody, antisense oligonucleotide {ASO) and siRNA in development. siRNA,
particularly GalNAc-conjugated siRNA has been shown to be safe, effective and with long
during of activity. Thus, there 1s a need for new ANGPTL3 siRNA agents for treating various

diseases and conditions.

Summary of the Invention

According to an aspect of the invention, a double-stranded ribonucleic acid (dsRINA)
agent for inhibiting expression of Angiopoietin-like 3 (ANGPTL3) is provided, the dsRNA
agent including a sense strand and an antisense strand, nucleotide positions 2 to 18 in the
antisense strand mcluding a region of complementarity to an ANGPTL3 RNA transeript,
wherein the region of complementarity includes at least 15 contiguous mucleotides that differ
by 6, 1, 2, or 3 nucleotides from one of the antisense sequences listed in one of Tables 1-3, and
optionally inchuding a targeting ligand. In some embodiments, the region of complementarity
to an ANGPTL3 RNA transcript inchudes at least 15, 16, 17, 18, or 19 contiguous nucleotides
that differ by no wore than 3 nucleotides from one of the antisense sequences listed in one of
Tables 1-5. In certain embodiments, the antiscnse strand of dsRINA is at least substantially
complementary to any one of a target region of SEQ 113 NO: 235 and is provided in any one of
Tables 1-5. In some cmbodiments, the antisense strand of dsRNA is fully complementary to
any one of a target region of SEQ 1D NO: 235 and 13 provided in any one of Tables 1-5. In
some embodiments, the dsRNA agent includes a sense strand sequence set forth in any one of
Tables 1-5., wherein the seuse strand sequence is at least substantially complementary to the
antisense strand sequence in the dsRNA agent. In certain embodiments, the dsRNA agent
includes a sense strand sequence set forth in any one of Tables 1-5., wherein the sense strand
sequence is fully complementary to the antisense strand sequence in the dsRNA agent. In some
embodiments, the dsRNA agent mcludes an antisense strand sequence set forth in any one of
Tables 1-5. In some embodiments, the dsRINA agent includes the sequences set forth as a
duplex sequence in any of Tables 1-5. In some embodiments, the antisense strand of dsRNA
consists of a nucleotide sequence 11 5°-zjuagaguanaaccuucezy-3°, wherein z; is selected from ¢,
g, a or u, z;is a mucleotide sequence IV, In certain crmbodiments, z, is u. In certain
embodiments, the nucleotide sequence IV i3 8-15 nucleotides in length. In certain
embodiments, the nucleotide sequence IV is selected from a, au, aa, ac, ag, auy, aua, auc, aug,
auug, auuy, anna, auuc, auuul, A0UUUg, AUUCI, AUUCE], ARUUUEA, AUUUUEAZ, AUUUNZaga Of

auvungagacuucca. In certain embodiments, the nucleotide sequence 1V is 1,2, 3 or 4
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nucleotides in length. In certain embodiments, the nucleotide sequence 1V is selected from a,
au, aa, ac, ag, auy, aua, auc, aug, auug, auuy, auua or avuc. In certain embodiments, the
antisense strand of dsRNA consists of a mucleotide sequence I¥’: 5°-z;uagaguanaaccuuccazy -3,
wherein z; is selected from ¢, g, a or u, Z» 18 a nucleotide sequence IV, In certain embodiments,
z; is u. In certain embodiments, the nucleotide sequence 1V’ is §-15 nucleotides in length. In
certain embodiments, the nucleotide sequence IV 15 1, 2, 3 or 4 nucleotides m length, In
certain embodiments, the nucleotide sequence IV’ is selected fromu, a, ¢, g, un, ua, uc, ug, vug,
uuy, uua or puc. In some embodiments, the sense strand of dsRNA consists of a nucleotide
sequence HI: 37-z3ggaagguuavacucuazy-3°, wherein 3 18 a mucleotide sequence V, z4 18 selected
from e, g, a or u. In certain embodiments, z is a. In certain embodiments, the nucleotide
sequence V is 0-15 nucleotides in length. In certain embodiments, the nucleotide sequence V 5
selected from u, ay, uy, gu, cu, aau, uau, gau, Cau, gaau, caau, 3aau, Uaal, 43aau, Caaaal,
ucaaaay, Cucaaaay, ucucaaaan or uggaagucucaaaau. In certain embodiments, the nucleotide
sequence YV is 1, 2, 3 or 4 nucleotides in length. In certain embodiments, the nucleotide
sequence V is selected from u, au, un, gu, cu, aau, uay, gau, cau, gaau, caau, aaaw or uaau. In
certain embodiments, the sense strand of dsRNA consists of a3 mucieotide sequence 1™ 5°-
zzuggaagguuauacucuazs-3’, wherein zy 18 a nucleotide sequence V', z41s selected frome, g, a
or u. In certain embodiments, z. is a. In certain embodiments, the nucleotide sequence V7 is 1,
2, 3 or 4 nucleotides in length. In certain ernbodiments, the nucleotide sequence V7 is selected
froma, u, g, ¢, aa, ua, ga, ¢a, gaa, caa, aaa or uaa. In some embodiments, z, 1s a nucleotide
complementary to za. In some embodiments, z; is a nucleotide sequence complementary to z3.
1o some embodiments, z» 13 a pucleotide sequence complementary to zy, In some
embodiments, the dsRNA agent mnclades a sense strand and an antisense strand, wherein the
antisense strand of dsRNA consists of the nucleotide sequence 11 or IT' as described above,
wherein the sense strand is no more than 30 nucleotides in length comprising a region of
complementarity to the antisense strand including at least 15, 16, 17, 18, or 19 nucleotides. In
some embodiments, the dsRNA agent includes a sense sirand and an antisense strand, wherein
the sensc strand of dsRNA consists of the nucleotide sequence 111 and the antisense strand of
dsRNA consists of the nucleotide sequence 11, wherein the nucleotide sequence I and 1IJ are as
described above. In some embodiments, the dsRNA agent includes a sense strand and an
antisense strand, wherein the sense strand of dsRNA consists of the nucleotide sequence [
and the antisense strand of dsRNA consists of the nucleotide sequence 1, wherein the

nucieotide sequevce 117 and HI” are as described above,
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in some embodiments, the dsRINAs include a sense strand and an antisense strand, the
antisense strand comprising a region of complementarity which includes at least 15 contiguous
nucleotides that differ by 0, 1, 2, or 3 nucleotides from any one of the nucleotide sequences
selected from the group consisting of

5’- pacaugaaaaacuugagaguc -3° (SEQ 1D NO: 139)

5’- uwagaguauaaccuuccauuc -3° (SEQ ID NO: 158)

5°- uguunuugaaauaugncaruc -3 (SEQ 1D NO: 120)

5"~ uupcauaaaaagacugaucaac -3° (SEQ ID NO: 123}

57~ punagunuavavguaguucuuc -3° (SEQ 1D NO: 125)

5’- uguugaguucaagugacauac -3° (SEQ D NO: 129)

57~ vuuungugauccaucuauuce -3 (SEQ 1D NO; 147)

5"~ naungaaguunugugauccac -3° (SEQ 1D NO: 149)

5’- upgavuncccaaguaaaaagac -3 (SEQ ID NO: 155)

5’- wunuucuccacacucaucauc -3° (SEQ D NO: 156)

In certain embodiments, the sense and aniisense sirands comprise nucieotide sequences
selected from the group consisting of

5’-gacucucaaguuvuucaugua-3’ (SEQ ID NO: 22)

5’- pacaugaaaaacuugagaguc -3° (SEQ 1D NO: 139)

5’- gaauggaaggunanacucuaa -3 (SEQ ID NO: 41)

57~ vuagaguauaaccuuccaunc -3’7 (SEQ 1D NO: 158)

5'- gaaugacanauuncaaaaaca -3' (SEQ ID NG: 3}

5~ pguunuugaazuangucanuc -3 (SEQ ID NO: 120)

5’- guugaucagucuuuunagaa -3° (SEQ 1D NO: 6)

5’- vucauvaaaaagacugaucaac -3’ (SEQ 1D NO: 123)

5°- gaagaacuacauauaaacuaa -3’ (SEQ ID NO: §)

57~ punaguuuavavguaguucuuc -3° (SEQ 1D NO: 125)

5’- guaugucacuugaacucaaca -3° (SEQ D NO: 12)

5’- uguugaguucaagugacauac -3° (SEQ ID NO: 129)

5°- pgaauagauggaucacaaaaa -3° (SEQ 1D NO: 30)

57~ puuuugugauccancuauuce -3° (SEQ 1D NO: 147}

5’- guggaucacaaaaciucaaua -3 (SEQ D NQO: 32)

5’- vaungaaguuuugugauccac -3’ (SEQ 1D NO: 149}

57~ gucuununacuugggaaauca -3 (SEQ 1D NO; 38)

5'- uganuncccaaguaaaaagac -3 (SEQ 1D NO: 155)
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5’- gaugaugaguguggagaazaa -3’ (SEQ ID NO: 39)

5~ uuuuucuccacacucaucane 37 (SEQ 1D NOG: 156)

In some embodiments, the dsRNA agent includes at least one meodified nucleotide. In certain
embodiments, all or substantially all of the nucleotides of the antisense strand are modified
nucleotides. In some embodiments, the at least one modified nucleotide comprises: a 2°-0-
methyl nucleotide,2’-Fluore macleotide, 2’-deoxy nucleotide, 2°37-seco nucleotide mimic,
locked nucleotide, unlocked nucleic acid nucleotide (UNA]}, glycol nucleie acid nucleotide
(GNA), 2°-F-Arabine nucleotide, 2’-methoyxyethyl micleotide, abasic nucleotide, ribitol,
nverted nucleotide, inverted abasic nucleotide, mverted 2°-Ome nucleotide, jnverted 2°-deoxy
nucleotide, 2’ -amino-modified nucleotide, 2°-alkyl-modified nucleotide, mopholino nucleotide,
and 3’-0OMe nucleotide, a nucleotide including a 5 -phosphorothicate group, or a terminal
nucleotide linked to a chelestery! derivative or dodecanoic acid bisdecylamide group, a 2°-
amino-modified nucleotide, a phosphoramidite, or a non-natural base mcluding nucleotide, In
some embodiments, the dsRNA agent includes an E-vinviphosphonate mucleotide at the 5" end
of the guide strand. In certain embodiments, the dsRNA agent includes at least one
phosphorothicate internucleoside linkage. In certain embodiments, the sense strand includes at
least one phosphorothioate internucleoside linkage. In some embodiments, the antisense strand
includes at least one phosphorothioate internucleoside linkage. In some embodiments, the
sense strand mclades 1, 2, 3, 4, 5, or 6, phosphorothioate mmternucleoside linkages. In some
embodiments, the antisense strand includes 1, 2, 3, 4, 5, or 6, phosphorothicate internucleoside
linkages. In certain ernbodiments, all or substantially all of the nucleotides of the sense strand
and the antisense strand are modified nucleotides. In some embodiments, the medified scuse
strand is a modified sense strand sequence set forth in one of Tables 2-5. In some embodiments,
the modified antisense strand is a modified antisense strand sequence set forth in one of Tables
2-5. In certain embodiments, the sense strand is complementary or substantially
complementary to the antisense strand, and the region of complementarity is between 16 and
23 nucleotides in length. In some embodiments, the region of complementarity is 19-21
nucleotides in length. In certain embodiments, the region of complementarity is 14, 15, 16, 17,
18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30 nucleotides in length. In some
crnbodiments, cach strand 15 no more than 3¢ nocleotides in length. Tn some embodiments,
each strand is no more than 25 nucleotides in length. In some embodiments, each strand is no
more than 23 nucleotides in length. In some embodiments, each strand is no more than 21
nucleotides in fength, In certain embodiments, the dsRNA agent includes at least one modified

nucleotide and further includes one or more targeting groups or linking groups. In some
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embodiments, the one or more targeting groups or linking groups are conjugated to the sense
strand. In some embodiments, the targetiog group or linking group includes N-acetyl-

galactosamine (GalNAc), In some embodiments, the targeting group has a structure:
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in certain embodiments, the dsRNA agent includes a targeting group that is conjugated to the
5’-terminal end of the sense strand. In some embodiments, the dsRNA agent includes a
5 targeting group that is conjugated to the 3'-terminal end of the sense strand. In some
embodiments, the antisense strand includes one inverted abasic residue at 3’ -terminal end. In
certain embodiments, the sense strand includes one or two inverted abasic residues at 3” or/and
5’ terminal end. In some embodiments, the dsRNA agent has two blunt ends. In some
embodiments, at least one strand includes a 3” overhang of at least | nucleotide. In some
10 embodiments, at least one strand includes a 3° overhang of at least 2 nucleotides. In certain
embodiments, the dsRNA comprises a duplex selected from the group consisting of ADOGT0S,
ADOG108-1, AD0O011Z, ADOO112-1, ADOO112-2, ADOO133, ADO0134, AD0013S, ADO0135-
2, ADO0136, ADUOI36-1, AD00142, ADOG143, AD00143-2, AD00145 and AD00146. Tn
certain embodiments, the dsRNA comprises a duplex selected from the group consisting of
1S ADO00112, ADO0112-1, AD00112-2, ADO0135, ADO0135-2, ADO0136 and AD00136-1. In
certain embodiments, the dsRNA comprises a duplex selected from the group consisting of

AD00112-1, AD00112-2, ADO0135-2 and AD00136-1. In certain embodiments, the sense and

16
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antisense strands of the dsRNA comprise mucleotide sequences and modification selected from

the group consisting of

5~ g*¥a*cucucaAgUulmcaugu*a(GLO-0)-3" (SEQ 1D NO: 343)

57- u*A*cangAaaaaCulgAgag*u*c -37 (SEQ ID NO: 370)

57- g*a*auggaaGglinAuvacucna*a(GLO-0)-37 (SEQ 1D NO: 347)

57~ w¥U*agagUaunaaColUuCceau®u¥c -3° (SEQ 1D NO: 374)

5’- g*a*augacalalluUcaaaaac*a(GLO-0)-37 (SEQ 1D NO: 349)

5" w*GFrummUgaaaUaUgUcan*u¥c 37 (SEQ 1D NO: 376)

57~ g*uFugancaGuCulUuuuauga*a (GLO-0)-3" (SEQ ID NO: 350)

57 w¥*cauaAaaagActUgAuca*a*c -3 (SEQ 1D NO: 377)

5°- g*a*agaacuAcAuAuaaacua*a (GLO-0)-3" (SEQ ID NO: 351

5" w*U*aguulUananGuAagUucu*u*c -3° (SEQ 1D NO: 378)

57- g*u*angucaCuligAacucaac™a (GLO-0)-37 (SEQ 1D NG: 352)

5%~ w*G*ungaGuucaAgUgAcau*a*c -3° (SEQ 1D NO: 379)

57~ ¢*g¥aanagalgGalcacaaaa*a (GLO-0)-3" (SEQ ID NO: 358)

57 wU*ruugUgaucCallcUauwu*c*g -37 (SEQ 1D NO: 385)

57 a*u*ggancaCaAaAcuucaau™a (GLO-0)-3" (SEQ ID NO: 359)

57 w*A*ungaAguuulglgAucc®a*u -37 (SEQ 1D NO: 386)

5’- g*¥u*cununnAcUuGggaaanc™a (GLO-0)-3° (SEQ 1D NO:; 361)

57 w*G*anuuCecaaGuAaAaag*a¥c -3° (SEQ 1D NO: 388)

5%~ c*a*ugaugaGuGuiGgagaaaa*a (GLO-0)-37 (SEQ 1D NO: 362)

57~ o¥U*aoucUcecacAcUcAuca™u¥g -3° (SEQ ID NO: 3893

5 (GLS-5)y*{Invab)*gacucucaAgUuUnucaugua®™(Invab) -3° (SEQ ID NO: 397)
57~ u*A*cangAaazaCuligAgag*u*c -3’ (SEQ ID NO: 424)

57 (GLS-5y*(Invab)*gaauggaaGglUuAuacucuaa*(Invab) <37 (SEQ 1D NO: 401)
57- u*U*agagUanaaCeliuCeau*u*c -3° (SEQ 1D NO: 428)

57~ {GLS-5y*(Invab)*gaasugacaUaUuUcaaaaaca*{Invab) -3" (SEQ 1D NO: 403}
57~ w*G*uuuulUgasaUaUgUcau*u*c -3° (SEQ ID NO: 430)

57 (GLS-5)*(Tnvab) *guugavcaGuCulUuumuaugaa®(Invab) -3 (SEQ ID NG: 404)
5’- u*U*cavaAsaagAcUgAuca*a*c -3° (SEQ 1D NO: 431)

57~ {GLS-3)Y*{(Invab)*guangucaCuligAacucaaca*{Invab) -3° (SEQ 1D NO: 406)
5’ u*G*uugaGuucaAgUgAcaun*a*c -37 (SEQ ID NO: 433)

57~ (GL8-15)y*(Invab)*gaanggaaGgUuAuacucuaa*(Invab) -3° (SEQ ID NO: 606)

oo

5%- u¥U*agagUanaaCcUuCeau™u*c -3° (SEQ 1D NO: 611)

17
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5’ {GLS-5y*(Invab)*caagaacuAcAuAuaaacuaa™(Invab) -37 (SEQ D NO: 607)
- u*UraguulUauauGuAgiliucu*u*g -3° (SEQ 1D NO: 612)

57 (GLS-15y*(Invab)*caagaacuAcAuAuaaacuaa*(lavab) -3° (SEQ ID NO: 608)
57 - u*UragmuUavauGuAgUucn*u*g -37 (SEQ 1D NO: 613)

57- (GLS-15y*(Invaby*guaugucalulgAacucaaca*(Invab) -3 (SEQ 1D NO: 609)
5’- u*G*ungaGuucaAgUgAcau*a*c -3° (SEQ ID NG: 614)

5= (GLS-5y*(Invab)* guggaucaCaAaAcuucaaua*(Invab) -3° (SEQ 1D NO: 610)
5" u*A*uugaAguunUgUgAucc*a*c =37 (SEQ 1D NO: 615)

57- (GLS-15)*(lovaby*gacucucaAglUnlUmucaugua®*(Invab) -3° (SEQ ID NO: 616)
5’- u*A*caugAasaaCullgAgag*u*e -3° (SEQ ID NO: 617)

57~ {GLS-15y*(Invab)*gaaugacallaUuUcaaaaaca®™(Invab) -3° (SEQ 1D NG: 618)
5% wrGrgmmlUgaaallaUgUcaun*u*c -3° (SEQ 1D NO: 619)

57- (GLS-15Y Invaby*guugancaGuCulluuvaugaa®(Invab) -37 (SEQ ID NO: 620)
57« w*U*cauaAaaagAcUgAuca*a*c -3° (SEQ 1D NO: 621)

5= (GLS-15y*(Invab)*cgaauagallgGallcacaaaaa*(Invab) -3° (SEQ 1D NO: 622)
57w I*guugtigaucCalUcliann*c*g 37 (SEQ 1D NO: 623)

57- (GLS-15Y*(InvabY*guggaucaCaAaAcuncaaua¥*(Invab) -3° (SEQ 1D NO: 624)
5~ u*A*uugaAguunligligAnce™a*u -3° (SEQ 1D NO: 623)

57~ (GLS-15y*(Invaby* gucouuuuAcUuGggaaauca*(Invab) -37 (SEQ ID NO: 626)
57- u*GrauuuCecaaGuAadaag®a™c -3 (SEQ 1D NO: 627)

5°- (GLS-15y*(Invab)*cangaugaGuGuGgagaaaaa*(Invab) -3” (SEQ [D NO: 628}
5= w*U*uuucUccacAcUcAuca®*u*g -3 (SEQ ID NO: 629).

According to an aspect of the inventicon, a composition is provided that includes any
cmbodiment of the aforementioned dsRNA agent aspect of the invention. In certain
embodiments, the composition also includes a pharmaceutically acceptable carrier. In some
embodiments, the composition also includes one or more additional therapeutic ageunts. In
certain embodiments, the composition is packaged in a kit, container, pack, dispenser, pre-
filled syringe, or vial. In some embodiments, the composition is fornmlated for subcutancous
administration or is formulated for intravenous (IV) administration.

According to another aspect of the invention a cell is provided that includes any
embodiment of an aforementioned dsRNA agent aspect of the invention. ln some
embodiments, the cell is a mammalian cell, optionally a human cell.

According to another aspect of the invention, a method of inhibiting the expression of

an ANGPTL3 gene in a cell, is provided, the method including: (i) preparing a cell including
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n effective amount of any embodiment of the aforementioned dsRNA agent aspect of the
inveution or any embodiment of an aforementioned composition of the inventiou. In certain
embodiments, the method also includes: (if) maintaining the prepared cell for a time sufficient
to obtain degradation of the mRNA transcript of an ANGPTL3 gene, thereby inhibiting
expression of the ANGPTL3 gene in the cell. In some embodiments, the cell is in a subject and
the dsRINA agent is administered to the subject subcutancously. In some embodiments, the cell
is in a subject and the dsRNA agent is administered to the subject by I'V administration. In
certain embodiments, the method also includes assessing inhibition of the ANGPTL3 gene,
following the administration of the dsRNA agent to the subject, wherem a means for the
assessing comprises: (i) determining one or more physiological characteristics of an
ANGPTL3~associated discase or condition in the subject and (i) comparing the determined
physiological characteristic(s} to a baseline pre-treatment physiclogical characteristic of the
ANGPTI 3-associaled disease or condition and/or to a control physiological characteristic of
the ANGPTL3-associated disease or condition, wherein the comparison indicates one or more
of a presence or absence of inhibition of expression of the ANGPTL3 gene in the subject. In
some embodiments, the determined physiological characteristic is one or more of: the subject’s
serum lipid level, the subject’s serum HDL level, the subject’s HDL : LDL ratio, the subject’s
serum triglyceride level, and the amount of {at in the subject’s liver. In some embodiments, a
reduction in one or more of the subject’s serum lipid level, the subject’s serum HDL level, the
sabject’s serum triglyceride level, and the amount of fat in the subject’s liver indicates
reduction of AGNPTL3 gene expression in the subject.

According to another aspect of the invention, a method of inhibiting expression of an
ANGPTL3 gene in a subject, is provided, the methed including administering to the subject an
effective amount of an embodiment of the aforementioned dsRNA agent aspect of the
invention or an embodiment of an aforementioned composition of the invention. In some
embodiments, the dsRNA agent s administered to the subject subentancously. In certain
embodiments, the dsRNA agent is administered to the subject by IV administration. In some
cmbodiments, the method also inchudes: assessing mhibition of the ANGPTL3 gene, following
the administration of the dsRNA agent, wherein a means for the assessing comprises: (i)
determining one or more physiological characteristics of an ANGPTL3 -associated disease or
condition in the subject and (it) comparing the determined physiclogical characteristie(s) to a
baseline pre-treatment physiological characteristic of the ANGPTL3-associated disease or
condition and/or 1o a control physiological characteristic of the ANGPTL3-associated discase

or condition, wherein the comparison indicates one or more of a presence or absence of
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inhibition of expression of the ANGPTL3 gene in the subject. In some embodiments, the
determined physiological characterisiic is one or more of: the subject’s serum lipid level, the
subject’s serum HDL level, the subject’s HDL : EDL ratio, the subject’s serum triglyceride
level, and the amount of fat in the subject’s liver. In certain embodiments, a reduction in one or
more of the subject’s serum lipid level, the subject’s serum HDL level, the subject’s serum
triglyceride level, and the amount of fat in the subject’s liver indicates reduction of AGNPTL3
gene expression in the subject.

According to another aspect of the invention, a method of treating a disease or
condition associated with the presence of ANGPTL3 protein is provided, the method including:
administering to a subject an effective amount of an embodiment of any aforementioned
dsRNA agent aspect of the invention or an embodiment of any aforementioned composition of
the invention., to inhibit ANGPTL3 gene expression. In some embodiments, the disease or
condition is one or more of: hyperlipidemia, hypertiriglyceridemia, aboormal lipid and/or
cholesterol metabolism, homozygous and heterozygous familial hypercholesterolemia, statin
resistant hypercholesterolemia, cardiometabolic discase, obesity, atherosclerosis, type 1
diabetes mellitus, cardiovascular disease, coronary artery disease, non-alcoholic steatohepatitis,
non-alcoholic fatty liver discase, pancreatitis caused by hypertriglyceridemia. In some
embodiments, the method also includes: administering an additional therapeutic regimen to the
subject. In some cmbodiments, the additional therapeutic regimen includes a treatment for the
ANGPTL3-associated disease or condition. In certain embodiments, the additional therapeutic
regimen comprises: administering to the subject one or more ANGPTL3 antisense
polynucieotides of the invention, administering to the subject a non-ANGPTL3 dsRNA
therapeutic agent, and a behavioral modification in the subject. In some embodiments, the non-
ANGPTL3 dsRNA therapeutic agent is one of more of! (i) a statin; (i} one or more of an
antibody, antisense oligomacleotide (ASO), and a PCSK9 siRNA molecule capable of reducing
PCSKO expression; (11} a therapeutic agent capable of reducing lipid accumulation in a subject,
and (iv) a therapeutic agent capable of reducing cholesterol levels and/or accunulation in a
sabject. In some embodiments, the dsRNA agent is administered to the subject subcutancously.
In certain embodiments, the dsRNA agent is administered to the subject by IV administration.
In some embodiments, the method also includes determining an efficacy of the administered
double-stranded ribomucleic acid (daRNA) agent in the subject. In some embodiments, a means
of determining an efficacy of the treatment in the subject comprises: (i) determining one
or more physiological characteristics of the ANGPTL3-associated disease or condition ju the

subject and (i} comparing the determined physiological characteristic{s} tc a baseline pre-

20



10

20

25

WO 2023/045994 PCT/CN2022/120421

treatment physiological characteristic of the ANGPTL3-associated disease or condition
whereiv the comparison indicates one or more of a presence, absence, and level of efficacy of
the administration of the double-stranded ribonucieic acid (dsRNA) agent to the subject. In
some embodiments, the determined physiological characteristic is: the subject’s serum lipid
level, the sabject’s HDL level, the subjects HDL : LDL ratio, the subject’s serum triglyceride
level, and the amount of fat in the subject’s liver, In cerfain embodiments, a reduction in one or
more of the subject’s serum lipid level, the subject’s serum HDL level, the subject’s serum
triglyceride level, and the amount of fat in the subject’s liver indicates the presence of efficacy
of the administration of the double-stranded ribonucleic acid (dsRNA) agent to the subject.

According to another aspect of the invention, a method of decreasing a level of
ANGPTL3 protein in a subject compared to a baseline pre-ireatment level of ANGPTL3
protein in the subject, is provided, the method including administering to the subject an
effective amount of an embodirent of any aforementioned dsRNA agent aspect of the
invention or an embodiment of any aforementioned composition of the invention, to decrease
the level of ANGPTL3 geve expression. In some embodiments, the dsRNA agent is
administered to the subject subcutaneously or is administered to the subject by IV
administration.

According to another aspect of the invention, a method of altering a physiological
characteristic of an ANGPTL3-associated disease or condition in a subject compared to a
baseline pre-treatment physiological characteristic of the ANGPTL3-associated disease or
condition in the subject is provided, the method including administering to the subject an
effective amount of an embodirvent of any aforementioned dsRNA agent aspect of the
invention or an embodiment of any aforementioned composition of the invention, to akter the
physiological characteristic of the ANGPTL3 -associated disecase or condition in the subject,
IN some embodiments, the dsRNA agent is administered to the subject subcutancously or is
administered to the subject by IV administration. In certain embodiments, the physiological
characteristic is one or more of! the subject’s serum lipid level, the subject’s HDL level, the
subjects HDL : LDL ratio, the subject’s scrum triglyceride level, and the amount of fat in the
subject’s liver.

According to another aspect of the invention, the aforementioned dsRNA agent for use
in a method of treating a disease or condition associated with the presence of ANGPTL3
protein is provided. In some embodiments, the disease or condition is one or more of:
hyperlipidemia, hypertriglyceridemia, abnormal lipid and/or cholesterol wetabolism,

homozygous and heterozygous familial hypercholesterolemia, statin resistant
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hypercholesterolemia, cardiometabolic disease, obesity, atherosclerosis, type I diabetes
mellitus, cardiovascular disease, coronary artery disease, non-alcoholic steatohepatitis, non-
alcoholic fatty liver disease, pancreatitis caused by hypertriglyceridemia.

According to another aspect of the invention, an antisense polynucleotide agent for
inhibiting expression of ANGPTL3 protein is provided, the agent including from 16 to 30
contignous nucleotides, wherein at least one of the contiguons nuclcotides 13 a modificd
aucieotide, and wherein the nucleotide sequence of the agent is about 80% complementary
over its entire length to the equivalent region of the mucleotide sequence of SE} 1D NO: 235,
In some embodiments, the equivalent region is any one of the target regions of SEQ D NG
235 and the complementary sequence is one provided in one of Tables 1-5. In certain
crnbodiments, the antisense polynacieotide agent includes one of the antisense sequences
provided in onc of Tables 1-5.

According to another aspect of the invention, a composition including an embodiment
of any aforementioned antisense polynucleotide agents is provided. In some embodiments, the
corposition also jncludes a pharmaceutically acceptable carrier. In some embodiments, the
composition also includes one or more additional therapeutic agents for treatment of an
ANGPTL3-associated discase or condition. In certain embodiments, the composition is
packaged in a kit, container, pack, dispenser, pre-filled syringe, or vial. In certain embodiments,
the composition is formulated for subcutancous or IV administration.

According to another aspect of the invention a cell that mclades an embodiment of any
of the aforementioned antisense polynucleotide agents is provided. In some embodiments, the
cell is a mammalian cell, optionally a haman cell.

According to another aspect of the invention, a method of inhibiting the expression of
an ANGPTL3 gene in a cell is provided, the method including: (i) preparing a cell including an
effective amount of an embodiment of any aforementioned antisense polynucleotide agents. In
some eruboditaents, the method also jncludes (1) maintaining the cell prepared in (1) for a time
sufficient to obtain degradation of the mRNA transcript of an ANGPTL3 gene, thereby
inhibiting cxpression of the ANGPTL3 gene in the cell.

According to another aspect of the invention, a method of inhibiting expression of an
ANGPTL3 gene in a subject is provided, the method including administering to the subject an
effective amount of an embodiment of any of the aforementioned antisense polynuclestide
agent.

According to another aspect of the inventiou, a method of treating a disease or

condition associated with the presence of ANGPTL3 protein, the method including
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administering to a subject an effective amount of an embodiment of any of the aforementioned
antisense polynucleotide ageuts or an embodiment of any aforementioned composition of the
mnvention, to inhibit ANGPTL3 gene expression. In certain embodiments, the disease or
condition is one or more of: hyperlipidemia, hypertriglyceridemia, abnormal lipid and/or
cholesterol metabolism, homozygous and heterozygous familial hypercholesterolemia, statin
resistant hypercholesterolemia, cardiometabolic disease, obesity, atherosclerosis, type 11
diabetes mellitus, cardiovascular disease, coronary artery disease, non-alcoholic steatohepatitis,
non-alcoholic fatty liver disease, pancreatitis caused by hypeririglyceridemia.

According to another aspect of the invention, a method of decreasing a level of
ANGPTL3 protein in a subject compared to a baseline pre-treatment level of ANGPTL3
protein in the subject is provided, the method including administering to the subject an
effective amount of an embodiment of any of the aforementioned antisense polynucleotide
agents or an ernboditent of any aforementioned composition of the invention, to decrease the
fevel of ANGPTL3 gene expression. ln certain embodiments, the antisense polynucleotide
agent is administered to the subject subcutaneously or by IV administration.

According to another aspect of the invention, an antisense polynucleotide agent for
mhibiting expression of ANGPTL3 gene, is provided, the agent including from 10 io 30
contiguous nucleotides, wherein at least one of the contiguous nucleotides is a modified
rucieotide, and wheren the nucleotide sequence of the agent 15 about 80% or about 85%
cormplementary over its entire length to the equivalent region of the nucleotide sequence of
SECG 1D NO: 235,

According to another aspect of the nvention, a roethod of altering a physiological
characteristic of an ANGPTL3-associated discase or condition in 2 subject compared to a
baseline pre-treatment physiological characteristic of the ANGPTL3-associated disease or
condition in the subject is provided, the method including administering to the subject an
effective amount of an embodiment of any of the aforementioned antisense polynucleotide
agents or an embodiment of any aforementioned composition of the invention, to alter the
physiological characteristic of the ANGPTL-3 disease or condition in the subject. In some
embodiments, the antisense polynucleotide agent is administered to the subject subcutaneously
or by IV administration. In some embodiments, the physiological characteristic is one or more
of: the subject’s serum lipid level, the subject’s HDL level, the subjects HDL : LDL ratio, the

subject’s serum triglyceride level, and the amount of fat in the subject’s liver.

Brief Description of the Sequences

23



10

20

40

45

WO 2023/045994 PCT/CN2022/120421

SEQ ID NOs: 1-117, 484-514 are shown in Table 1 and are sense strand sequences.

SEQ ID NOs: 118-234, 515-545 arc shown in Table 1 and are antisense strand sequences.

SEQ 1D NO: 235 is Homo sapiens angiopoietin like 3 (ANGPTL3) mRNA [NCBI Reference
Sequence: NM_ 014495 .41

agaagaaaacagticcacgtigetigaaatigaaaatcaagataaaaatglicacaattaagetectictitttattgticctetagttatitectc
cagaattgatcaagacaaticatcattigattetetaictecagagecaaaatcaagattigetatgtiagacgatgtaaaaattttagecaatg
goctecticagitggeacatggtctiaaagacttigiccataagacgaagggccaaattaatgacatatticaaaaactcaacatatitgatea
gicttittalgatctatcgetigeaaaccagtgaaatcaaagaagangaaaaggaactgagaagaaciacatataaactacaagicaaaaat
gaagaggetaaagaatatgicactigaacticaacicaaaactigaaagectectagaagaaaaaatictacitcaacaaaaagtgaaatattt
agaagagcaactaactaacttaattcaaaatcaacctgaaactecagaacacccagaagiaacitcactiaaaacttitgtagaaaaacaa
gataatagcatcasagaccitctecagacegiggaagaccaatataaacaatiaaaccaacageatagicaaataaaagaaatagaaaat
cagcicagaaggactagtattcaagaacccacagaaattictetatcticecaagecaagageaccaagaactactieectitettcagitgaat
gaaataagaaatgtaaaacatgatggcaticcigetgaatgtaccaccatitataacagaggtgaacatacaagtggcatgtatgecatca
gacccageaacictcaagittttcatgictactgtgatgltalatcaggtagiccatggacatiaalicaacatcgaatagalggatcacaaaa
cticaatgaaacgigggagaactacaaatatggtittggoageciigatggagaatttiggtigogcectagagaagatataciceatagiga
agcaatctaatiatgtittacgaatigagitggaagactggaaagacaacaaacattatattgaatatictititactigggaaatcacgaaace
aactatacgetacatctagitgegattactggeaatgtceceaatgeaatcecggaaaacaaagatttggtgtittctactigggatcacaaa
gcaaaaggacacticaactgtccagagggttaticaggaggctiggteogtogcatgatgagtotggagaaaacaacctaaatggtaaatat
aacaaaccaagagcaaaatctaagecagagaggagaagaggattatcttggaagtcicaaaatggaaggttatactctataaaateaace
aaaaigttgatccatccaacagattcagaaagetitgaatgaactgaggeaaatitanaaggeaataatitaaacatiaaccicattccaagtt
aatgtgotctaataatctggtatiaaatecttaagagaaagcetigagaaatagatitttittatettanagicactgictatitaagattaaacatac
aatcacataaccttasagaalacegtitacatticicaatcaaaaticttataatactatitgitttanatittgtgai gt gggaatcaattttagalg
gicacaatctagatiataatcaataggtgaacttattaaataacttitctaaataaaaaattiagagactittattiiaaaaggeatcatatgaget
aatatcacaactitcccagittaaaaaactagiacictigtiaaaactclaaacitgactaaatacagaggactggtaattgtacagitctiaaat
gltgtagtattaatticaaaactaaaaategicageacagagtatgtotanaaatctgtaatacaaatititaaacigatgeticatittgetacaa
aataatitggagtaaatgtitgatatgatitatitatgasacctaatgaageagaattaaatacigtatiaaaataagticgetgtctttanacaaa
tggagatgactactaagtcacatigacittaacatgaggtatcactataccitatitgtiaaaatatatactgtatacattttatatatttiaacactt
aatactatgaaaacaaataatigtaaaggaatcitgicagattacagtaagaatgaacatattigtggcatcgagtiaaagttiatatttcecct
aaatatgctgtgattctaatacaticgtgtaggtiticaagtagaaataaaccicgtaacaagtiactgaacgtitaaacagectgacaageat
glatatatgtitaaaaticaatasacasagacceagicectaaattatagaaatitasatiatictigeatgittategacatcacaacagatece
taaatccctaaatecctasagattagatacaaatttittaccacagiateactigtcagaatttatttitaaatatgatittitaaaactgecagtaa
gaaatittaaatiaaacccattigttaaaggatatagtgeccaagttatatggtgacctaccitigtcaatactiageatiatgtatticaaattatc
caatatacatgicatatatatttitatatgtcacatatataaaagatatgtaigatctatgtgaatectaagtaaatatitigitccagaaaagtaca
aaataataaaggtaaaaataatciataatiticaggaccacagactaagetgicgaaattaacgetgatitititagggccagaataccaaaat
ggelecteteticececaanattggacaatiicaaat gcanaataaticattatitaatatat gagtigeticetetatttggtitee .

SEQ 1D NO: 236 Mus musculus angiopoietin-like 3 (Angptl3), mRNA [NCBI Reference
Sequence: NM_(13913.4]

acaggagggagaagticcaaatigetiaaaatigaalaatigagacasaaaatgeacacaatiaaaltaticctittigiigticetttagtaalt
gcatccagagtggatccagacctticateattigatictgeaccitcagagecaaaatcaagatitgetatgtiggatgatgicaaaatiitage
gaatggectectgeagetgggtcatggacttaaagatitigiccataagactaagggacaaattaacgacatatticagaagetcaacatatt
tgatcagictititatgacctatcacitegaaccaatgaaatcanagaagaggaaaaggagctaagaagaactacatctacactacaagtia
aaaacgaggaggigaagaacatgtcagtagaactgaacicaaagetigagagictgetggaagagaagacageccticaacacaaggt
cagggctttggagoagcagetaaccaacittaatictaageceagetggggetcaggageacccagaagtaacatcactcaaaagittigt
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agaacagcaagacaacageataagagaacicctccagagtgiggaagaacagtataaacaattaagicaacageacatgeagataaaa
gaaatagaaaageagetcagaaagactggtaticaagaacceteagaaaattctettictictaaatcaagageaccaagaactacteece
ctcticaactgaacgaaacagaaaatacagaacaagatgaccticctgeegactgeictgecgtitataacagaggegaacatacaagtg
gegtgtacactattaaaccaagaaactcccaagggittaatgictacigtgatacccaatcaggeagiccatggacatiaaticaacacegg
aaagatggetcacaggacticaacgaaacatgggaaaactacgasaagggectitgggagectegalggagaatittggtigggectaga
gaagatctatgetatagtccaacagictaactacatttiacgacicgagetacaagactggaaagacageaageactacgitgaatacioct
tcacctgggceagicacgaaaccaactacacgetacatgiggctgagatigetggeaatatcectggggeecicecagageacacagac
ctgatglittctacatggaatcacagageaaagggacagetctactgtcecagaaagitacicaggtggctgetogtgoaatgacatatgty
gagaaaacaacciaaatggaaaatacaacaaacccagaaccaaatccagaccagagagaagaagagggatctaciggagaceicag
agcagaaagetctatgetatcaaatcatccaaaatgatgetccageccaceacetaagaagettcaactgaactgagacaaaataaaaga
tcaataaattanatattaaagiccteccgatcacigtagtaatctggtattaaaattitaniggaaagetigagaattgaatitcaattaggtiiaa
actcatigttaagatcagatatcaccgaatcaacgtaaacaaaatttatetitttcaate.

SEQ ID NOs: 237-336, 546-605 are shown in Table 2 with chemical medifications indicated

by upper case: 2'-Fluoro; lower case: 2'-OMe; and thiophosphate: *.

SEQ ID NOs: 337-390 are shown in Table 3. A delivery molecule is indicated as “GLX-_ " at

the 3° end of each sense strand. Chemical modifications are indicated as: upper case: 2'-Flnoro;

iower case: 2'-OMg; and thiophosphate: *

SEQ ID NOs: 391-444, 606-629 arc shown in Table 4. Chemical modifications are indicated

as: upper case: 2'-Fluoro; lower case: 2'-OMe; thiophosphate: *; and Invab = inverted abasic.

SEQ ID NO: 445-482 are shown in Table 5. Chemical modifications are indicated with: upper
case: 2'-Fluoro; lower case: 2'-OMe; thiophosphate: *; and Invab = inverted abasic.

SEQ ID NO: 483 is Predicted Macaca fascicularis angiopoictin like 3 (ANGPTL3), mRNA
[MNCBI Reference Sequence: XM _(05543185.2]:

tacaatttcaaattacctattaagitagiigetcattictttgatiicatitageatigatgtaactcaatgtggaagaaggtiacaticgtgeaagtt
aacatggctiaatgatiaactataticacctgecaaccttgectitictgtgpcaaatatiggtatatatagagtiaagaagtctaggtctgetic
cagaagaacacagticcacgetgcetigaaatigaaaatcaggataaaaatgticacaatiaagetectictititatigticetctagttaiticet
ccagaatigaccaagacaattcatcatttgaticigtateiccagagecaaaatcaagatitgetatgitagacgatgtaaaaatttiagecaat
ggectectteagtigeoacatggticttaaagacttigiccataagactaagggccaaattaatgacatatticaaaaactcaacatatitgatc
agtctitttatgatctateactgeaaaccagtgaaatcanagaagaagaaaaggaacigagaagaactacatataaaciacaagicaaaaa
tgaagageotanagaataigtcactigaactcaactcaaaacttgaaagectectagaagaaaaaatictacticaacaaaaagtgaaatattt
agaagagcaactaactaacitaattcaaaatcaacetgeaacticcagaacatecagaagtaacticacttaaaagtitigtagaaaaacaag
ataatageatcaaagaccticiecagactigiggaagaacaatataageaatinaaccaacageatagicaaataaaagaaatagaaaate
agctcagaatgactaataticaagaacccacagaaattictctateticcaagecaagageaccaagaactacteectitcticagetgaatg
aaataagaaatgtaaaacatgatggeattcctgetgatigtaccaccatitacaatagaggtgaacatataagiggeacgtatgecateaga
cccageaactctcaagiititcatgictactgtgat gitgtatcaggtagtccatggacattaaticaacatcgaatagatggateacaaaactt
caatgaaacgtggeagaactacaaatatggittcggoappciigatgpagaatictggtigegcctagagaagatataciceatagigaa
geaatctaattacgititacgaati gagtiggaagactggaaagacaacaaacattatatigaataticittttactigggaaatcacgaaace
aaclatacgctacatgtagifaagattaciggeaatgiceccaatgeaatcecggaaaacaaagatitggtgtittclactigggalcacaaa
geaaaaggacacticagetgiccagagagtiaticaggaggciggtiggiggcatgalgagigtggagaaaacaacctaaatggtaaatat
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aacaaaccaagaacaaaatctaagecagageggagaagaggattatcctggaagicicaaaatggaaggtiatacictataaaatcaac
caaaatgtigatccatccaacagaticagaaagetitgaatgaactgaggcaaatttaaaaggeaataaattaaacatiaaactcaticeaag
ttaatgiggtttaataatctggtattaaatectiaagagaaggctigagaaatagattittitatctianagtcactgtcaatttaagattaaacata
caatcacataaccttaaagaataccattiacattictcaatcaaaaticttacaacactatitgtittatatttigtgatgtgg gaatcaattitagat
getegeantctaaatiataatcaacaggteaacitactaaataactitictanatasaaaacttagagactitaatittasaagicatcatatgag
ctaataicacaattitcccagitiaaaaaactagtiticttgtiaaaactciaaactigactaaataaagaggactgataattatacagiictiaaat
tigtigtaatattaatitcaaaactaaaaatigtcageacagagliatgtgtaaaaalctgtaatataaatititaaactgatgecicatitigetaca
aaataatciggagtaaalttitgataggatitatitat gaaacctaatgaageaggattaaatacigtatiaaaataggticgetgicttttaaaca
aatggagatgatgatiactaagicacattgactitaatatgaggtatcactatacctiaacatattigttanaacgtatactgtatacattttgtgta
ttttaatacttaatactatgaaaacaagtaatigtaaacgtatctigtcagattacaataggaatgaacatatiggtgacatcgagtiaaagtita
tatitccectaaatatgetgegaticcaatatatteatgtaggtittcaageagaaataaacctigtaacaagtiactgactaaacagectgaca
agtatgtatatatgtitaaaattcaataaataaagacccagtctictaaattataaaaatttaaatiagictigeacaaattaaattattcatcacaa
aagatgtattgtiattittaagicatttaagecctaaateectaaagatiagatataaattttititgecagagtataaatigtcagaatitatititas
atatatttittanaactaccagiaagaaattitaaatianacccattigitaaaggatatagtgeccaagtiatacggtgacctaccttigicaata
titagcattatgtatitcaaatiatccaatatacatgicatatatattttiatatgtigeatatataaaagatatacacgatttatgtgaatectatgta
aatatiitgitccagaanagtacaasaalaatanaggtaasaataateca.

Brief Deseription of the Drawines

Figure 1 is a graph showing the percent change of ANG3 in monkey plasma
normalized to day 1 (before siRNA dosing).

Figure 2 is a graph showing the percent change of HDL in monkey plasma normalized
to day 1 (before siRNA dosing).

Figure 3 is a graph showing the percent change of LDL in monkey plasma normalized
to day 1 (before siRNA dosing).

Figure 4 is a graph showing the percent change of total cholesterol (TC) in monkey
plasma normalized to day 1 (before siRNA dosing).

Figure 5 is a graph showing the percent change of triglyceride (TG) in monkey plasma
normalized to day 1 (before siRNA dosing).

Figure 6 1s a graph showing the percent change of ANG3 in monkey plasma
normalized to baseline.

Figure 7 is a graph showing the percent change of HDL in monkey plasma normalized
to baseline (before siRNA dosing).

Figure 8 is a graph showing the percent change of LDL in monkey plasma normalize
to bascline (before siRINA dosing).

Figure 9 is a graph showing the percent change of total cholesterol (TC) in monkey
plasma normalized to baseline (before siRNA dosing).

Figure 10 1s a graph showing the percent change of triglyceride (TG) in monkey plasma

normalized to baseline (before siRNA dosing).
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Detailed Description

The invention in part, includes RNA1 ageuts, for example, though not limited to double
stranded (ds) RNAI agents, which are capable of inhibiting Angiopoietin-ike 3 (ANGPTL3)
gene expression. The invention, in part also includes compositions comprising ANGPTL3
RINAI{ agents and methods of use of the compositions. ANGPTL3 RNAI agents disclosed
herein may be attached to delivery compounds for delivery to cells, including to hepatocytes.
Pharmaceutical compositions of the invention may inclade at least one ds ANGPTL3 agent and
a delivery compound. In some embodiments of compositions and methods of the invention, the
delivery compound is a GalNAc-containing delivery compound. ANGPTL3 RNA{ ageols
delivered to cells are capable of inhibiting ANGPTL3 gene expression, thereby reducing
activity in the cell of the ANGPTL3 protein product of the gene. dsRNA1 agents of the
invention can be used to treat ANGPTL3-associated diseases and conditions.

In some embodiments of the invention reducing ANGPTL3 expression in a cell or
subject treats a disease or condition associated with ANGPTL3 expression in the cell or subject,
respectively. Non-limiting examples of diseases and conditions that may be treated by
reducing ANGPTL3 activity are: hyperlipidemia, hypertriglyceridemia, abnormal lipid and/or
cholesterol metabolism, homozygous and heterozygous familial hypercholesterolemia, statin
resistant hypercholesterolemia, cardiometabolic disease, obesity, atherosclerosis, type 11
diabetes mellitus, cardiovascular disease, coronary artery disease, non-alccholic steatchepatitis,
non-alcoholic fatty liver disease, pancreatitis caused by hypertriglyceridemia, or other diseases
tor which reducing a level and activity of ANGPTL3 protein is medically beneticial.

The folowing describes how to rmake and use compositions comprising ANGPTL3
single-stranded (ssRMNA) and dsRNA agents to inhibit ANGPTL3 gene expression, as well as
commpositions and methods for treating diseases and conditions caused by or modulated by
ANGPTL3 gene expression. The term “RNAJ” is also known in the art, and may be referred to
as “siRNA”.

As used herein, the term “RNAI” refers to an agent that comprises RNA and mediates
targeted cleavage of an RNA transcript via an RNA-induced stlencing complex (RISC)
pathway. As is known in the art, an RNAI a target region refers to a contiguous portion of the
nucicotide sequence of an mRNA molecule formed during the transcription of a gene,
including messenger RNA (mRMA) that is a product of RNA processing of a primary
transcription product. The target portion of the sequence will be at least long enough to serve
as a substrate for RNAI~-directed cleavage at or near that portion. A larget sequence may be

from 8-30 mucleotides long (inclusive), from 10 - 30 nucleotides long (inclasive), from 12 - 25
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nucleotides long (inclusive), from 15 - 23 nuclectides long (inclusive), from 16 -23 nucleotides
long (inclusive), or from 18 — 23 nucleotides long (inclusive), including all shorter lengths
within cach stated range. In some embodiments of the mvention, a target sequence is 9, 10, 11,
12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, or 26 nucleotides long. In certain
embodiment a target sequence is between 9 and 26 nucleotides long {inclusive), including ali
sub-ranges and integers there between. For example, though not intended to be limiting, in
certain embodiments of the invention a target sequence 18 8, 9, 10, 11, 12, 13, 14, 15, 16, 17,
18,19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or 30 nucleotides long, with the sequence fully or
at least substantially complementary to at least part of an RNA transeript of an ANGPTL3
gene. Some aspects of the invention include pharmaceutical compositions comprising one or
more ANGPTL3 dsRNA agents and a pharmaceutically acceptable carrier. In certain
embodiments of the invention, an ANGPTL3 RNAI as described herein inhibits expression of
ANGPTL3 protein.

As used herein, a “dsRNA agent” means a composition that contains an RNA or RNA-
itke (e.g., chemically modified RNA) oligonucleotide molecule that is capable of degrading or
inhibiting translation of messenger RNA (mRNA) transcripts of a target mRNA in a sequence
specific manner. Although not wishing to be limited to a particular theory, dsRNA agents of
the invention may operate through the RNA interference mechanism (i.e., inducing RNA
mnterference through interaction with the RNA interference pathway machinery (RNA-induced
silencing complex or RISC) of mammalian cells), or by any alternative mechanism{s) or
pathway(s). Methods for silencing genes in plant, invertebrate, and vertebrate cells are well
known in the art {see, for example, (Sharp et al., Genes Dev, 2001, 15:485; Bernstein, ¢t al,,
(2001} Nature 409:363; Nykanen, et al,, (2001) Cell 107:309; and Elbashir, et al., (2001)
Genes Dev. 15:188)], the disclosure of cach of which is incorporated herein by reference in its
entirety.]. Art-known gene silencing procedures can be used in conjunction with the disclosure
provided herein to inhibit expression of ANGPTL3,

dsRNA agents disclosed herein are comprised of a sense strand and an antisense strand,
and inchude, but are not hmited to: short interfering RNAs (siRNAs), RNA1 agents, micro
RNAs (miRNAs), short hairpin RNAs (shRNA), and dicer substrates, The antisense strand of
the dsRNA agents described herein is at least partially complementary to the mRNA being
targeted. 1t is understood in the art that different lengths of dsRMNA duplex structure can be
used to inhibit target gene expression. For example, dsRNAs having a duplex structure of 19,
20,21, 22, and 23 base pairs are known to be effective to induce RNA nterference (Elbashir et

al., EMBO 2001, 20:6877-688¢). It is also known in the art that shorter or longer RNA duplex
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structures are also effective to induce RNA interference. ANGPTL3 dsRNAs in certain
embodiments of the invention can include at least one strand of a length of minimally 21 ot or
may have shorter duplexes based on one of the sequences set forth in any one of Tables 1-5
minus 1, 2, 3, or 4 nucleotides on one or both ends may also be effective as compared to the
dsRNAs set forth in Tables 1-5, respectively. In some embodiments of the invention,

ANGPTL3 dsRNA agents may have a partial sequence of at least 15, 16, 17, 18, 19, 20, or

more contiguous nucleotides from one or more sequences of Tables 1-5, and differ in their
ability to inhibit the expression of an ANGPTL3 gene by not more than 5, 10, 15, 20, 25, or 30%
from the level of inlibition resulting from a dsRNA comprising the full sequence, which is

also referred to herein as the “parent” sequence.

Certain embodiments of compositions and roethods of the invention comprise a single-
strand RNA in a composition and/or administered to a subject. For example, an antisense
strand such as one listed in any one of Tables 1-5 may be a composition ot in a composition
administered to a subject to reduce ANGPTL3 polypeptide activity and/or expression of
ANGPTL3 gene in the subject. Tables 1-5 show certain ANGPTL3 dsRNA agent antisense
strand and sense strand core stretch base sequences. A single-strand antisense molecule that
may be included in certain compositions and/or administered in certain methods of the
invention are referred to herein as a “single-strand antisense agent” or an “antisense
polynucleotide agent”. A single-strand sense molecule that may be included in certain
compositions and/or administered in certain methods of the invention are referred to herein as a
“single-strand sense agent” or a “sense polynucleotide agent”. The term “base sequence” is
used herein in reference to a polynucleotide sequence without chemical modifications or
delivery compounds. For example, the sense strand gaaagacuuuguccauaagaa (SEQ ID NO: 2)
shown in Table 1 is the base sequence for SEQ ID NG: 337 in Table 3 and for SEQ 1D NO:
391 in Table 4, with SEQ 1D NO: 337 and SEQ D NO: 391 shown with their chemical
modifications and a dehivery compound. Sequences disclosed herein may be assigne
identifiers. For example, a single-stranded sense sequence may be identified with a “Sense
strand SS#”; a single stranded antisense sequence may be identified with an “Antisense strand
AS#” and a duplex that includes a sense strand and an antisense strand may be identified with a
“Duplex AD#/AVE”.

Table 1 includes sense and antisense strands and provides the identification number of
duplexes formed from the sense and antisense strand on the same line in Table 1. The sense
strands SEQ 1D Nos: 69-117 inclade a random nucleobase (n) at positions 1, 2, 3and 21, The

antisense strands SEQ 1D Nos: 186-234 include a random nucleobase (n) at positions at
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positions 1, 19, 20, and 21, In certain embodiments of the invention an antisense sequence
includes nucleobase u or nucleobase a in position 1 of the antisense sequence. In certain
embodiments of the invention an antisense sequence includes nucleobase u in position 1 of the
antisense sequence. In the sequences shown in Table | “n” can be any one of nucleobases a, u,
¢, g, and t and can be independently selected for the sense and antisense strand. As used in the
context of “n” in sense and antisense strands, it will be understood that the nucleobase “n”
selected and included in a position in a sense strand is not the same nucleobase as “n” in the
antisense strand with which the sense strand pairs, but rather is generally complementary to the
nucleobase “n” at the matching position in the opposite strand. As used herein, the term
“matching position” in a sense and an antisense strands are the positions in each strand that
“pair” when the two strands are duplexed strands. For exaruple, in a 21 nucleobase sense
strand and a 21 nucleobase antisense strand, nucleobase in position 1 of the sense strand and
position 21 in the antisense strand are in “matching positions”. In yet another non-limiting
example in a 23 nucleobase sense strand and a 23 nucleobase antisense strand, nucleobase 2 of
the sense strand and position 22 of the autisense strand are in matching positions. In another
non-limiting example, in an 18 nucleobase sense strand and an 18 nucleobase antisense strand,
nucleobase n posttion 1 of the sense strand and nucleobase 18 in the antisense strand are in
matching positions, and nuclecbase 4 in the sense strand and nucleobase 15 in the antisense
strand are in matching positions. A skilled artisan will understand how to identify matching
positions 1u sense and antisense strands that are or will be duplexed strands and paired strands.

Although (n) can be any one of a, u, ¢, gort, an “n” at position 1 of sense strand is
generally complementary to (n) at position 21 of antisense strand. o two nov-limiting
examples, (1) if position 1 of sense strand is “g” then position 21 of antisense strand is “¢”; and
{(2) it position | of sense sirand is “a” then position 21 of antisense strand is “u” or “t”. This
type of complimentary matching pairing applies to (n} at position 2 of sense strand and
position 20 of antisense strand; (n} at position 21 of sense strand and position 1 of antisense
strand. It will be understood that even though n can be any nucleotide at these positions, the
nucleotides of sense and antisense strand are generally still complementary (match), however,
in certain embodiments, they may have mismatch. For example, though not intended to be
limiting, in some embodiments “n” can be “random”, meaning might but need not be
complementary. In certain embodiments “n” is complementary. As a non-limiting example,
“n” in position of 1 of antisense is “u” and “n” in position of 21 of sense strand is “a”.

The final column in Table 1 indicates a Duplex AD#/AVH for a duplex that includes the

sense and antisense sequences in the same table row. For example, Table 1 discleses the
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duplex assigned Duplex AD# AD0O0007, which inchudes sense strand SEQ 1D NO: 6 and

antisense strand SEQ 113 NO: 123, Thus, each row in Table 1 identifies a duplex of the

nvention, each comprising the sense and antisense sequences shown in the same row, with the

assigned identifier for each duplex shown in the final colummn in the row.

In some embodiments of methods of the invention, an RNAI{ agent comprising a

polynucleotide sequence shown in Table 1 is administered to a subject, 1n some embodiments

of the invention an RNAI{ agent administered to a subject comprises is a duplex comprising at

least one of the base sequences set forth in Table 1, including 0, 1,2, 3,4, 5,6,7,8,9, 10, 11,

12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, or 24 sequence modifications. In some

embodiments of methods of the invention an RINAI agent comprising a polynucleotide

sequence shown in Table 1 is attached to a delivery molecule, a non-limiting example of which

is a delivery compound comprising a GalNAc compound.

Table 1: Unmodified ANGPTL3 RNAI agent antisense strand and sense strand sequences. All
sequences shown 5” to 37 direction. Duplex AD#s and AV#s are the number assigned to the
duplex of the two strands in the same row in the table,

Sense strand SEQ | Antisense strand SEQ | Duplex
D D) AD#H/AVE
NGO NO
guuaaagacuuuguccauaaa i uulauggacaaagucuuuaac 118 ADG0001
gaaagacuuuguecanaagaa 2 VUCUUAUZLACAAAZUCHTUC 119 ADOGO02
£aaugacananiucaaaaca 3 UEUTINNEAAANAUZUCAUNC 120 ADOB004
gaaacucaacauauuugauca 4 tgaucaaatauguugaguuuce 121 ADOOG0S
gaacucaacauaunuugaucaa 5 VUZAUCARAVAUZUREAZUUC 122 ADBO00S
SUUZAUCAZUCUBBULAULAa 6 yucauaaaaagacugaucaac 123 ADOO00T
ZZAUCACUCUBUINLAUZAUCE 7 ugaucaualaaagacugauce 124 ADO0O0E
£4aga3CUACANIAIACHAS 8 QUAGUIRIAUATZUAZUUCUUC 125 ADOOB0Y
geuacauauaaacuacaagua 9 UACUIZUAZUUNAUAUZUage 126 ADOO0O1O
2aagAgEUAAAZAAATZUCA 10 UgACAUAUNCHUNACCUCHUC 127 ADGO011
gagguaaagaauaugucacua 11 Uagugacauanucuuuaccuc 128 ADOGO12
guaugucacuugaacucaaca 12 uguugZaguucaagugacauac 129 ADOOG13
gacucaaaacuugaaagecua 13 uaggeuuucaaguuuugaguc 130 AD00014
£2aacuUgaaagecuccuagag 14 VUCUagEageCuuUCaaguuc 131 ADOGOO1S
£LaaaazauULCUACHUCAAc 15 UZUUEZAAZUAZAARUTUUCT 132 ADOB0T6
ggaagageaacuaacuaacua 16 UagUUagUIAZURECHCUNCe 133 ADOOOLT
guucaagaacceacagaaana 17 uanuucCHgUEggLIICuugaac 134 ADOOO1E
gucaagaacccacagaaaiua 18 UAAUUUCUZUZSEUUCUUZAC 135 ADOGOI%
gucucuaucuuCccaageeaaa 19 BUUZgCULUZgaagalagagac 136 AD(0020
geaagaacuacucceuuucua 20 1a2aaaggeaguaguucuuge 137 AD00021
£CaacucucaaguuuuIcaua 2 Uauganaaacuugagaguugc 138 ADOG022
gacucucaaguunincaugua 22 Uacaugaaaaacuugagaguc 139 ADOGO0O23
Zeucucaaguuyuucauguca 2 Ugacaugaldaacuugagage 140 ADO0024
geucaaguuuuucaugucuaa 24 UUAZACAULAARACUUZAZC 141 ADOO025
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gucaaguuupucaugucuaca 25 uguagacaugaaaaacuugac 142 ADO0026
guuBucauguCuacugugaua 26 uancacaguagacaugaaaac 143 ADOOO27
gucaugucuacugugauguua 27 uaacaucacaguagacaugac 144 ADOG(ZS
ZUELACaUAAnNCaAacauca 28 ugauguugaauuaauguecac 145 ADOB02Y
£aacaucgaauagaugeanca 29 UZAUCCaUCUANUCZAUZUUC 146 ADGO030
Zgaauagaugeaucacaanaa 30 VUBUBRZULANCCAUCUAuUCe 147 ADOGO031
gauagauggaucacaaaacua 31 uaguuuugugayccaucuaue 148 AD00032
ZULLEANLCACAAABCUBCAANA 32 uvauugaaguuyuguganceac 149 ADO0033
gecaaaacuucaaugaaacgua 33 BaCcgUUNCauu Zaaguunuge 150 ADO0034
SEELAgAACUACAaUAULEL 34 UCCANAVRUZUAZUUCUCTCC 151 ADGOO3S
gagagaaganauacuccauaa 35 QUAUZLAgUATALCHUCHCUC 152 ADO0036
ggagaagauauacuccauaga 36 ucualggaguatauculcuce 153 ADOG037
gagauauacuccauagugaaa 37 UHICACUAUZEAZNANAUCUC 154 ADD0038
gUCUULIIACUUZZgaasuca 38 UgAUINCCCaagnaaaaagac 155 ADO0G39
Zaugaugaguguggagaaaaa 39 BUULBLCUCCACAcUCAUCcauc 156 ADG0040
££3aaaCAACCUAAANZLUAA 40 BRACCAUUUAZSUUZHUBUCC 157 ADOG04T
2AAULEHAZIUNAVACUCTAR 41 VUAZAZUAAACCUUCCAtUC 158 ADO0O042
£EEInANAcUCUATAA3AUCA 42 UZANNILAUAZAZUANAACCT 159 ADOO043
guCacaaaacuucaangaaaa 43 BULUCaAUNZAAZUNNBEUZAC 160 ADG0044
ZCUlgaaagecuCcuaganga 44 UCHUCHAgEAggCuUNCaage 161 AI0045
gugaacucaacucaaaacuua 45 HaAgUUUNZAZUBZAgUUCAC 162 ADOG046
Zggacauyaauucaacaucga 46 ucgauguugaauuaauguece 163 AD0O0047
LACcCAULAUBCAACAUCEAA 47 UUCZAUZUULAAUNAAUZUCT 164 ADO004S
ZUATUUCAACIAUCLIAVAZAY 43 UUCUAUUCZAauguUZaauuac 165 ADOO049
£aageeCccasauuAanZAcaa 49 UUGUCANUAANIRZLECCCUUC 166 ADOOOS0
aagggecaaguuaaugacaua 50 UaUgUCAUUARUNUZZCCCUT 167 ADOO132
gaaaganunuguccauaagaa 51 BUCHUANZEACAAARNCHUNC 168 ADOO1T8
geaaaancaagauuugouana 52 UAUAZCAAUCUUZAUUUZC 169 ADO0I79
guuaaagavuuuguccanaaa 53 Uulauggacaaaaucuuuaac 170 ADOOTRO
gaaaccaacuacacgouacaa 54 UUgRAgCLugHASHUSEUUNC 171 ADGG1I8IE
2aagcucaacanauuuganca 55 UgAuCcaazUAVLUUZAZCUUC 172 ADOO182
gagcucaacanauuugaucaa 56 tugaucasanauguugageue 173 ADOO183
guaugugauncagucuuuuuaa 57 uluaaaaagacugaucaaauac 174 ADOO1R4
geacceagaaguaacaucaca 58 Ugugauguuacuucugeeuge 175 ADOO18S
Zuagagauuyuugucecauaaga 59 UCUUAUELacagaaucuunuac 176 ADOOIB6
geaguecauggacauiaanua 60 UAGUUAGUZUCCARZZACHEC 177 ADOOIRT
gaaagacuuuguecanaagaa 61 UOCUNAUZLACAAAZUCURUC 178 ADOG102
cuuaaagacuuuguccauaaa 62 vuuauggacaaagucuuuaag 179 ADOO180-1
gaaaccaacuauacgeuacaa 63 tuguageguanaguugguuue 180 ADOG181-1
gaaacucaacananuuganca 64 ugaucaaauauguugaguuuc 181 ADOO103
gaacucaacauaunngaucaa 65 UUgANCAZauAUZUUZALUUC 182 ADO0183-1
A¢acceagaaguaacuucaca 66 UguZaaguuacuucugegugu 183 ADOO18S5-1
CUAAAZACUINZUCCAtaaga 67 UCHUANZEACAaagUCuuNAC 184 ADOO186-1
SUAGUCCAaUZLACAUUAATUA 68 UAAUUARNZUCCAULZEACUAC 185 ADO0GI8T7-1
nnnaaagacuuuguccayaan 69 AUUALZZACAaAZUCUIUNNG 186 ADOG001-1
nnpagacuuuguccauaagan 70 NUCULAUZZACAAAZUCUNNN 187 ADOGO02-1
NNNUGACAUAUUUCAAAAACH 71 ngUULNNZAZAUAUZUCANDN 188 ADDJ0004-1
nnnacucaacagauuugaucn 2 ngaucasaunauguugagunnn 189 ADO000S-1
anncucaacanaunugaucan 73 HUgaUcaaauauguuIagn 190 ADOG006-1
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anngaucagucuruuuaygan 74 nUCAuAzaaagacugaucnng 191 ADO0007-1
nanucagucuuuunangaucn 75 ngancauaaaasgacugannn 192 ADOG008-1
AN0ZAACUACALALAAACUAN 76 nuaguuuauauguaguucing 193 ADGGO0OS-1
nnnacauauazacuacaagun 77 NACUUZRAZUUNAUAUgUNNN 194 ADDO010-1
NINgageuasagaauauzucn 78 ngacauauucuuuaccucnnn 195 ADOOOT -1
nnnguaaagaavaugucacun 7 nagugacauauticuinacnnn 196 ADO0012-1
nnnugucacuugaacucaacn 8¢ nguugaguucaagugacannn 197 ADO0013-1
annucaaaacuugalagecun 81 naggcugucaaguuuugannn 198 ADO0014-1
nucuygaaagecuccuagan 82 nuCHaggagEcuuncaagnnn 199 ADOO015-1
NNN333aAUNCHACUNCAACT 83 nguugaaguagaauuuuunno 200 AD0O0O16-1
nnnagageaacuaacuaacun 84 naguauaguuaguugoucunnn 201 ADOO0O1T-1
nnncaagaacccacagaaaun 85 NAUUCUZUEEEUUCUUZNNN 202 ADO0018-1
nnnaagaacccacagaaanun 86 NAZULNCUGUEZEUNCUUNND 203 ADDG0019-1
Anoucwaucuuccaagecaan 87 NUUgECHUgEAAgANAZANNI 204 ADOGO2Z8-1
annagaacuyacucccuuucun 88 nagaaagggaguaguucunnn 205 ADO0021-1
nnnacucucaaguuunucaun 89 naugaaaaacuugagagunnn 206 ADO0022-1
NOOUCUCAZZUBNNUCABZUD 30 Nacaugasaaacungagannn 207 ADO0O(23-1
NNNCUCAAZUIIUCAUZUCT 91 Ngacaugaaaaaciigagnnn 208 ADO0024-~1
npneaaguuByucangucuan 92 nuagacaungaaaaacuugonn 209 ADO0025-1
nnnaaguuuincaugucuacn 93 nguagacaugaasaacuunng 210 AD0026-1
anouucadguouacugugann 94 naucacaguagacaugaanng 211 ADOGO27-1
annaugucuacugugauguun 95 naacaucacaguagacaunnn 212 ADO0028-1
nnngacanuaauucaacaucn 96 ngauguugaangaauguennn 213 AD00029-1
ANNCauCgaauagauggancn 97 NEAauCCauCuaUUCLaugnnn 214 ADO0030-1
niayagauggaucacaaaan 98 nuuulgUgauccaucuaunnn 215 ADO00031-1
ANNAagauggancacaanacun 99 naguuuugigauccaucunnn 216 ADO0032-1
nAngaucacagaacyucaaun 100 NANNZAAZHINUGUZAUCHIN 217 ADOG033-1
NN0238CUNCARNZABACEUR 101 HACgUUUCAUUZAaZUUUITIN 218 AD00(34-1
NNNEAagaacuacaaquauggn 102 NCCauauUUZUaguucUcnig 219 AIDO0035-1
fnnagaaganauacuccauan 103 nualggaguanaucuucunnn 220 ADO0036-1
nnngaagauanacuccauagn 104 ncuanggaguauaucuucnnn 221 ADO0037-1
nnnagasacuccauagugaan 105 nuucacuauggaguauaunnn 222 ADO0038-1
nnnuyBuuacuugggaaaucn 106 ngavuycccaaguaaaaannn 223 AD0O0039-1
nnigaugaguguggagaagan 107 nuuuycuccacacucaucnnn 224 ADO00040-1
nnnagacaaccuaaangguan 108 nuaccaguuagguuguuunnn 225 ADOOG4 -1
MNIEZEAagEUnANACUCUAT 109 NBAZALHANAACCHUCCANNN 226 ADO0042-1
ANOUIAUACUCHALAARAUCH 110 ngaltuganagaguauaannn 227 ADOO043-1
nnnacaaaacuucaaugaaan 111 Huuucanugaaguuuugunnn 228 AD00044-1
nnnugaaagecuccuagaagn 112 neuucuaggaggouuucannn 229 ADO0045-1
nnnaacucaacucaaaacuun 113 naaguuuugaguugaguunnn 230 AD0O0046-1
nnnacanuaguucaacaucgn 114 negauguugaaunaaugunnn 231 AD00047-1
ANNCAUNa3UUCAACAUCZAN 115 NUCgatguugaguuaangnnn 232 ADO004E-1
NINEUUCaacaucgaauagan 116 AUCHANBCZANZUUZAANNDN 233 ADOO049-1
npogggecasavuaaugacan 117 nugucauuaauuuggecennn 234 ADO005O-1
gaauggaagguuanacucuay 484 A0agaguauaaccucCcaluc 515 AVOI0RT
£a8ULEAAZEUNANACTCTAC 485 ZUAZAZUANAACCUUCCAULIC 516 AVQO1088
gaauggaagguuagacucuag 486 CUAZAZNALAACCUNCCAUUC 517 AV(1089
ggaagguuauacucuaa 487 UUaZaguanaaccuuce 518 AV01090
19OAAZSNNALACUCYS 488 uagaguauaaccuucca 519 AVOI320
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UggaAgEuIAnACUCUA 489 VYUAgagUataaccuucea 520 AV1(91
auggaagguuauacucuaa 490 uuagaguauaaccuuceay 521 AV01092
uuggaagguuauacucuaa 491 vuagaguaiaaccuuccas 522 AV(1093
ZULLAAZEUNIANACUCHAS 492 Uuagaguanaaccuuccac 523 AVD1094
cuggaagguuauacucuas 493 UUaZaguanaaccunccag 524 AVQ1095
aauggaagouuanacucuaa 494 uuagaguauaaccuuccaul 525 AV01096
uauggaagguuauacucuaa 495 agaguauaaccuuccaua 526 AV01097
2auggaagguuauacucuas 496 HUagaguauaaccuuceanc 527 AVO1098
cauggaagguuauacucuaa 497 UIAZAaguauaaccuuccaug 528 AV01099
Caauggaagguualacucuas 498 UUagaguauascCuuccatug 529 AV(E1100
aaauggaagguuauacucuaa 499 uyuagaguauaaccuuccauun 530 AVO1101
1aauggAaZIuANACcUCTA] 500 U1agaguatiaaccuuccalua 531 AV(1102
4283Uggaaggunauacucyan 541 UUAgAgUANAACCUUCCAUTY 532 AVOT103
caaaanggaagguuanacucuas 502 uuagaguauaaccunccauiug | 533 AVE1i04
ucasaauggaaggunanacucuaa 503 uwuagaguauaaccuuccauuuuga | 534 AVO1105

504 tuagaguavaaccuuccauuuuga | 535 AV01106
cucaaaauggaagguuanacucuaa 2

505 uuagaguauaaccuuccauuuuga | 536 AVO1167
ucucaasauggaagguiauacucuas ga
uggaagucucaaaanggaagguuanacy | 506 uuagaguavaaccuuccauuuuga | 537 AVO1108
cuaa Lacuuces
CaaUELAIZLUUAVACUCYUAE 507 uuagaguauaaccuuccayucuy | S38 AV01109
gasuggaagguuauacucuas 508 uvuagaguauaaccuuccauucga | 539 AV01110
gaauggaagguuauacucuaa 539 uyagaguauaaccuuccanuc 540 AVOTTIL
£aaUggAAZIUNALACUCAS 510 UUagaguataaccuuccaulc 541 AVO1112
gaauggaagguuauacucuaa 511 uuagaguauaaccuuccauuc 542 AVO1113
gaauggaagguuanauucuaa 512 Uuagaguanaaccunccauuc 343 AV(ill4
Zaguggaageuuauacucuga 513 UCAZAZUANAACCUUCCAUULC 544 AVQOLILS
gaauggagguuaAnACUCUaa 514 UUAZAZHANAACCUNCCauus 545 AV0Oi116

Table 2 shows certain chemically modified ANGPTL3 RNAI agent antisense strand

and sense strand sequences of the invention. In some embodiments of methods of the

nvention, an RNAI agent with a polynucleotide sequence shown in Table 2 is administered to

a cell and/or subject. In some embodiments of methods of the invention, an RNAi agent with a

polynucieotide sequence shown in Table 2 is administered to a subject. In some embodiments

of the invention an RNAI agent adiministered to a subject comprises is a duplex identified in a

row in Table 2, column one and includes the sequence modifications show in the sense and

antiscnse strand sequences in the same row in Table 2, colummns three and six, respectively. In

some embodiments of methods of the invention, a sequence shown in Table 2 may be attached

to (also referred to herein as “conjugated to”) a compound capable of delivering the RNAI

agent io a cell and/or tissue 1o a subject. A non-limiting example of a delivery compound that

may be used in certain embodiments of the invention is a GalNAc-containing compound. In

Table 2, the first column indicates the Duplex AD#/ AV# of the base sequences as shown in

34
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Table 1. The Duplex AD#/ AV# identifics the base sequences and the sense and antisense
strands shown inclade the base sequence but with the indicated chemical rodifications shown
in the same row of Table 2. For example, Table 1 shows base single-strand sequences SEQ 1D
NO: 1 (sense) and SEQ ID NO: 118 (antisense), which together are the double-stranded duplex
identified as: Duplex AD# AD00001 and Table 2 lists Duplex AD# ADO0O0O0O1, which indicates
that the duplex of SEQ ID NO: 237 and SEQ ID NO: 287 includes base sequences of SEQ 1D
NGO: 1 and SEQ 1D NO: 118, respectively, but with the chemical modifications shown in the
sense and antisense sequences shown in columns three and six, respectively. The “Sense strand
SS#” in Table 2 column two is the assigned wentifier for the Sense Sequence (inclading
modifications) shown column 3 in the same row. The “Antisense strand AS#” in Table 2
column five is the assigned identifier for the Aniisense sequence {including modifications)

shown in column six.
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Table 3 shows certain chemically modified ANGPTL3 RNAI agent antisense strand
and sense strand sequences of the invention. In some embodiments of methods of the
mvention, RNA1 agents shown in Table 3 are administered to a cell and/or subject. In some
embodiments of methods of the invention, an RNAI agent with a polynucleotide sequence
shown in Table 3 is administered to a subject. In some embodiments of the invention an RNAI
agent administered to a subject comprises is a duplex identified in a row in Table 3, column
one and includes the sequence modifications and/or delivery compound show in the sense and
antisense strand sequences in the same row in Table 3, columns three and six, respectively.

The sequences were used in certain in vivo testing studies described elsewhere herein. In some
embodiments of methods of the invention, a sequence shown in Table 3 may be attached to
{also referred to herein as “conjugated 107} a compound for delivery, a non-limiting example of
which s a GalNAc-containing compound, with a delivery compound identified in Table 3 as
“GLX-1n" on sense strands in column three, As used herein and shown in Table 3, “GLX-n" 1s
used to indicate the attached GalNAc-containing compound is any one of compounds GLS-1,
GLS-2, GLS-3, GLS-4, GLS-5, GL8S-6, GLS-7, GLS-§, GL.S-9, GLS-10, GLS-11, GLS-12,
GLS-13, GLS-14, GLS-15, GLS-16, GLO-1, GLO-2, GLO-3, GLO-4, GLG-5, GLO-6, GLO-7,
GLO-8, GLO-9, GLO-10, GLO-11, GLG-12, GLO-13, GLO-14, GLO-15, and GLO-16, The
structure of each of which is provided elsewhere herein. Column one of Table 3 provides a
Duplex AD# assigned to the duplex of the sense and antisense sequences in that row of the
table. For example, Duplex AD# ADG0102 is the duplex of sense strand SEQ ID NG: 337 and
antisense strand SEQ [D NO: 364, Fach line in Table 3 provides a sense strand and an
antisense strand, and discloses the duplex of the sense and antisense strands shown. The
“Sense strand S8#” in Fable 3 column two is the assigned identifier for the Sense Sequence
{(including modifications) shown column 3 in the same row. The “Antisense strand AS#” in
Table 3 column five is the assigned wdentifier for the Antisense sequence (including
modifications) shown in colomn six. A identificr for certain attached GalNAc-containing GLO
compounds is shown as GLO-0, and it will be understood that another of the GLO-n or GLS-n
compounds may be substituted for the compound shown as GLO-0, with the resulting

compound included in an embodiment of a method and/or a composition of the invention.
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Table 4 shows certain chemically modified ANGPTL3 RNAI agent antisense-strand
and sense-strand sequences of the mvention. In some embodiments of methods of the
invention, an RNA1 agent with a polynucleotide sequence shown in Table 4 is administered to
a subject. In some embodiments of the invention an RNAI agent administered to a subject
compriscs is a duplex identified in a row in Table 4, column one and includes the sequence
modifications and/or delivery compound show in the sense and antisense strand sequences in
the same row in Table 4, colummns three and six, respectively. In some embodiments of
methods of the ivention, a sequence shown in Table 4 may be attached to a compound
capable of delivering the RNAi agent to a cell and/or tissue in a subject. A non-limiting
example of a delivery compound that may be used in certain crnbodiments of the invention is a
GalNAc-containing compound. In Table 4, the term “GLX-n" indicates a GalNAc-containing
compound in the sense strand as shown, “In Table 4, GLX-n is used to indicate the attached
GalNAC-containing compound is any one of compound GLS-1, GLS-2, GLS-3, GLS-4, GLS-
S, GLS-6, GLS-7, GLS-8, GLS-9, GL5-10, GLS-11, GLS-12, GLS8-13, GLS-14, GLS-15,
GLS-16, GLO-1, GLO-2, GLO-3, GLO-4, GLO-5, GLO-6, GLO-7, GLO-8, GLO-9, GLO-10,
GLO-11, GLO-12, GLO-13, GLO-14, GLO-15, and GLO-16, the structure of cach of which is
provided elsewhere herein. The first column of Table 4 indicates the Duplex AD#
corresponding to the duplexes shown in Table 3. The Duplex AD# identifies the duplex
sequences of Table 3, indicating the sense, antisense, and duplex sequences in Table 4 have the
same base sequence as those with the same Duplex AD# in Table 3, but the sequences and
duplexes in Table 4 have different chemical modifications and/or delivery corpounds
compared to the corresponding sequences and duplexes shown in Fable 3. For example, SEQ
1D NG: 337 (sense), SEQ 1D NO: 364 (antisense), and their double-stranded duplex as Duplex
AD# ADOG102 shown in Table 3 have the same base sequences as SEQ 1D NO: 391, SEQ ID
NO: 418, and AD# ADG0102-1, respectively, as shown in Table 4, with chemical

modifications and/or delivery compounds as indicated in cach table,
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Table 5 shows certain chemically modified ANGPTL3 RNAI agent antisense-strand
and sense-strand sequences of the mvention. In some embodiments of methods of the
invention, an RNA1 agent with a polynucleotide sequence shown in Table 5 is administered to
a subject. In some embodiments of the invention an RNAI{ agent administered to a subject
compriscs is a duplex identitied 1n a row in Table 5, column one and includes the sequence
modifications and/or delivery compound show in the sense and antisense strand sequences in
the same row in Table 5, columns three and six, respectively. In some embodiments of
methods of the invention, a sequence shown in Table 5 may be attached to a compound
capable of delivering the RNAi agent to a cell and/or tissue in a subject. A non-limiting
example of a delivery compound that may be used in certain crnbodiments of the invention is a
GalNAc-containing compound. In Table 5, the terms “GLO-0” and “GLS-5” cach indicates a
different GalNAc-containing compound attached to the sense strand as shown. It will be
understood that another of the GLG-n or GLS-n compounds may be substituted for the
compound shown as GLO-0, with the resulting compound nchuded in an embodiment of'a
method and/or a composition of the invention. Similarly, another of the GLS-n or GLO-n
compounds may be substituted for the compound shown as GLS-5, with the resulting
compound included in an embodiment of a method and/or a composition of the invention it
will be understood that certain embodiments of the invention include an RNAT agent of the
invention with a sequence shown in Table 5, but that is attached to any one of the GalNAc-
containing compounds; GLS-1, GL8-2, GLS-3, GLS-4, GLS-5, GLS-6, GLS-7, GLS-§, (GLS-9,
GLS-10, GLS-11, GLS-12, GLS-13, GLS-14, GLS-15, GLS-16, GLO-1, GLO-2, GLO-3,
GLO-4, GLO-5, GLO-6, GLO-7, GLO-8, GLO-9, GLO-10, GLO-11, GLO-12, GLO-13,
GLO-14, GLO-15, and GLO-16, the structure of cach of which is provided elsewhere herein.
The first column of Table 5 identifies Duplex AD# numbers: ADO0178 through AD#
ADOG0G187, with the number in each row identifying a duplex comprising the sense and
antisense strands shown in the same row in columns three and six, respectively, and including
the modifications and with an attached 3' GLO- or GLS-delivery compound on the sense strand.
Duplex AD#s ADOO178 through AD0OO187 are fully complementary to mouse ANGPTL3
mRNA sequence but with 0 or 1 mismatch to human ANGPTL3 mRNA sequence.

The first colomn of Table § identifies Duplex AD# mambers: ADG0179-1, AD0018S-1,
ADOG0G181-1, ADO0I03-1, ADOG183-1, AD0O0184-1, ADOO185-1, ADOG186-1, and ADO0187-1,
with the nurber in each row identifying a duplex comprising the sense and antisense strands

shown in the same row in columns three and six, respectively, and including the modifications
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and with an attached 5'or 3' GLS-n or GLO-n delivery compound on the sense strand.
Modifications are indicated with: upper case: 2'-Fluoro; lower case: 2'-OMe; thiophosphate: *;
Invab = inverted abasic. Duplexes AD00179-1, ADO0O180-1, ADGO181-1, ADO0103-1,
ADO01E3-1, ADO0I84-1, ADO0OISS-1, ADO0186-1, and ADG0187-1 are fully complementary
to human ANGPTL3 mRNA sequence but with 0 or 1 mismatch to mouse ANGPTL3 mRNA

sequence,
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Mismatches

It is known to skilled i art, mismatches are tolerated for efficacy in dsRNA, especially
the mismatches are within terminal region of dsRNA. Certain mismaiches tolerate better, for
example mismatches with wobble base pairs G:U and A:C are tolerated better for efficacy (Du
ct el., A systematic analysis of the silencing effects of an active siRNA at all single-nucleotide
mismatched target sites. Nucleic Acids Res. 2005 Mar 21;33(3%:1671-7. Dot
10.1093/nar/gki312. Nucleic Acids Res. 2005;33(11):3698). Some embodiments of methods
and compounds of the mvention an ANGPTL3 dsRNA agent may contain one or more
mismatches to the ANGPTL3 target sequence. In some embodiments, ANGPTL3 dsRNA
agent of the invention includes no mismatches. In certain embodiments, ANGPTL3 dsRNA
agent of the invention includes no more than 1 mismatch. In some embodiments, ANGPTL3
dsRNA agent of the invention includes no ore than 2 mismatches. In certain emnbodiments,
ANGPTL3 dsRINA agent of the invention includes no more than 3 mismatches. In some
cmbodiments of the fnvention, an antiseuse strand of an ANGPTL3 dsRNA agent contains
mismatches to an ANGPTL3 target sequence that are not located in the center of the region of
complementarity, In some cmbodiments, the antisense strand of the ANGPTL3 dsRNA agent
includes 1, 2, 3, 4, or more mismatches that are within the fast 5, 4, 3, 2, or 1 nucleotides from
one or both of the 5' or 3’ end of the region of complementarity. Methods described herein
and/or methods known in the art can be used to delermine whether an ANGPTL3 dsRNA agent
containing a mismatch to an ANGPTL3 target sequence is effective in inhibiting the

expression of the ANGPTL3 geue.

Complementarity

As used herein, unless otherwise indicated, the term “complementary,” when used to
describe a first nucleotide sequence {e.g., ANGPTL3 dsRNA agent sense strand or targeted
ANGPTL3 mRINA) in relation to a second nucleotide sequence {e.g., ANGPTL3 dsRNA agent
antiscnse strand or a single-stranded antisensc polynucleotide), means the ability of an
oligonucleotide or polynucleotide including the first nucleotide sequence to hybridize [form
base pair hydrogen bonds under mammalian physiological conditions (or similar conditions in
vitro}} and form a duplex or double helical structure under certain conditions with an
oligonuclectide or polynucleotide including the second nucleotide sequence. Other conditions,
such as physiologically relevant conditions as can be encountered inside an organism, can

apply. A skilled artisan will be able to determine the set of conditions most appropriate for a
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test of complementarity of two sequences in accordance with the ultimate application of the
hybridized nucleotides. Complementary sequences include Watson-Crick base pairs or non-
Watson-Crick base pairs and include natural or modified nucleotides or nucleotide mimics, at
least to the extent that the above hybridization requirements are fulfilled. Sequence identity or
complementarity is independent of modification.

Complementary sequences, for cxample, within an ANGPTL3 dsRNA as described
herein, include base-pairing of the oligonucleotide or polynucleotide comprising a first
nucieotide sequence to an oligomucleotide or polynucleotide comprising a second nucleotide
sequence over the entire length of one or both nucleotide sequences. Sach sequences can be
referred to as “fully complementary” with respect to each other herein. It will be understood
that in emibodiments when two oligonucleotides are designed to form, upon hybridization, one
or more single stranded overhangs, such overhangs are not regarded herein as mismatches with
regard to the determination of complementarity, For example, an ANGPTL3 dsRNA agent
comprising one oligonucleotide 19 nucleotides in length and another oligonmuclectide 20
nucleotides in length, wherein the longer oligonucleotide comprises a sequence of 19
nucleotides that is fully complementary to the shorter oligonucleotide, can yet be referred to as
“fully complementary” for the purposes described hercin. Thus, as used herein, “fully
complementary” means that all (100%) of the bases in a contiguous sequence of a first
polynucieotide will hybridize with the same number of bases in a contiguous sequence of a
second polynucleotide. The contignous sequence may comprise all or a part of a first or
second nucleotide sequence.

The termo “substastially complementary” as used herein means that in a bybridized pair
of nucleobase sequences, at least about 85%, but not all, of the bases in a contiguous sequence
of a first polynucleotide will hybridize with the same number of bases in a contiguous
sequence of a second polynucleotide. The term “substantially complementary” can be used in
reference to a first sequence with respect to a second sequence if the two sequences include
one or more, for example at least 1, 2, 3, 4, or 5 mismatched base pairs upon hybridization for
a daplex up to 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29 or 30 basc pairs {(bp),
while retaining the ability to hybridize under the conditions most relevant to their ultimate
application, e.g., inhibition of ANGPTL3 gene expression via a RISC pathway. The term,
“partially complementary” may be used herein in reference to a hybridized pair of nucleobase
sequences, in which at least 75%, but not all, of the bases in a contiguous sequence of a first
polymucieotide will hybridize with the sarve rumber of bases in a contiguous sequence of a

second polynuclectide. In some embodiments, “partially complementary” means at least 76%,
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T7%, T8%, 79%, 80%, 81%, 82%, 83%., 84%, 85%, 86%, 87%, 88%, &9%, 90%, 91%, 92%,
93%, 94%, 95%, 96%, 97%, 98%, or 99% of the bases in a contigaous sequence of a first
polymucleotide will hybridize with the same number of bases in a contiguous sequence of a
second polynucleotide

39 6

The terms “complementary,” “fully complementary,” “substantially complementary,”
and “partially complimentary” are used herein in reference to the base matching between the
sense strand and the antisense strand of an ANGPTL3 dsRNA agent, between the antisense
strand of' an ANGPTL3 dsRMNA agent and a sequence of a target ANGPTL3 mRNA, or
between a single-siranded antisense oligomucleotide and a sequence of a target ANGPTL3
mRNA. It will be understood that the term “antisense strand of an ANGPTL3 dsRNA agent”
may refer to the same sequence of an “ANGPTL3 antisense polynucieotide agent”,

As used herein, the term “substantially identical” or “substantial identity” used in
reference to a nucleic acid sequence means a nucleic acid sequence comprising a sequence
with at least about 85% sequence identity or more, preferably at least 90%, at least 91%, a
least 92%, at least 93%, at least 94%, at least 95%, at least 96%, at least 97%, at least 98%, or
at least 99%, compared to a reference sequence. Percentage of sequence identity is determined
by comparing two optimally aligned sequences over a comparison window. The percentage is
calculated by determining the number of positions at which the identical nucleic acid base
occurs in both sequences to yield the number of matched positions, dividing the number of
matched positions by the total number of positions in the window of comparison and
nultiplying the result by 100 to yvield the percentage of sequence identity. The inventions
disclosed herein encompasses nucleotide sequences substantially wdentical to those disclosed
herein. e.g., in Tables 1-5. In some embodiments, the sequences disclosed herein are exactly
id.emicaL or at least about 85%, 86%, 87%, 88%, 89%, 90%, 21%, 92%, 93%, 94%, 95%, 96%
97%, 98%, or 99% percent identical to those disclosed herein, e.g., in Tables 1-5.

As used herein, the term “strand comprising a sequence” means an oligonucleotide
comprising a chain of nucleotides that is described by the sequence referred to using the
standard nucleotide nomenclature. The term “double-stranded RNA” or “dsRNA,” as used
herein, refers to an RNAI that includes an RNA molecule or complex of molecules having a
hybridized duplex region comprising two anti-paralicl and substantially or fully
complementary nucleic acid strands, which are referred to as having “sense” and “antisense”
orientations with respect to a target ANGPTL3 RNA. The duplex region can be of any length
that permits specific degradation of a desired target ANGPTL3 RNA through a RISC pathway,

but will typically range from 9 to 30 base pairs in length, e.g., 15-30 base pairs in length.
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Considering a duplex between 9 and 30 base pairs, the daplex can be any length in this range,
for example, 9, 10, 11, 12, 13, 14, 15,16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, or
30, and any sub-range therein between, including, but not limited to 15-30 base pairs, 15-26
basc pairs, 15-23 base pairs, 15-22 base pairs, 15-21 base pairs, 15-20 base pairs, 15-19 base
pairs, 15-18 base pairs, 15-17 base pairs, 18-30 base pairs, 18-26 base pairs, 18-23 base pairs,
18-22 base pawrs, 18-21 base paws, 18-20 base pairs, 19-30 base pairs, 19-26 base pawrs, 19-23
base pairs, 19-22 base pairs, 19-21 base pairs, 19-20 base pairs, 20-30 base pairs, 20-26 base
pairs, 20-25 base pairs, 20-24 base pairs, 20-23 base pairs, 20-22 base pairs, 20-21 base pairs,
21-30 base pairs, 21-26 base pairs, 21-25 base pairs, 21-24 base pairs, 21-23 base pairs, or 21-
22 base pairs. ANGPTL3 dsRNA agents generated in the cell by processing with Dicer and
similar enzymes are generally in the range of 19-22 base pairs in length. Oue sirand of the
duplex region of an ANGPTL3 dsDNA agent comprises a sequence that is substantially
complementary to a region of a target ANGPTL3 RNA. The two strands forming the duplex
structure can be from a single RNA molecule having at least one self-complementary region,
or can be formed from two or more separate RNA molecules. Where the duplex region is
formed from two strands of a single molecule, the molecule can have a duplex region separated
by a single stranded chain of nucleotides (herein referred to as a “hairpin loop”) between the
3-end of one strand and the 5'-end of the respective other strand forming the duplex structure.
In some embodiments of the invention, a hairpin look comprises at least 1,2, 3,4, 5,6,7,8, 9,
19, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, or more unpaired nucleotides. Where the two
substantially complementary strands of an ANGPTL3 dsRNA agent are comprised by separate
RNA molecules, those molecules need not, but can be covalently connected. Where the two
strands are connected covalently by means other than a hairpin loop, the connecting structure is
referred to as a “linker.” The term “siRINA” is also used herein to refer to a dsRNA agent as
described herein.

In some embodiments of the mvention an ANGPTL3 dsRNA agent may include a
sense and antisense sequence that have no-unpaired nucleotides or nucleotide analogs at one or
both terminal ends of the dsRNA agent. An end with no unpaired nucleotides is referred to as
a “blunt end” and as having no nucleotide overhang. If'both ends of a dsRNA agent are blunt,
the dsRNA is referred to as “blunt ended.” In some embodiments of the invention, a first end
of a dsRMNA agent is blunt, in some embodiments a second end of a dsRNA agent is blant, and
in certain embodiments of the invention, both ends ofan ANGPTL3 dsRNA agent are blunt.

In sorse erobodiments of dsRNA agents of the invention, the dsRNA does not have one

or two blunt ends. In such instances there is at least one unpaired nucleotide at the end of a
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strand of a dsRNA agent. For example, when a 3'-end of one strand of'a dsRNA extends
beyond the S'-end of the other strand, or vice versa, there is a nucleotide overhang. A dsRNA
can comprise an overhang of at least ¢1, 2, 3, 4, 5, 6, or more nucleotides. A nucleotide
overhang can comprise or consist of a nucleotide/nucleoside analog, ncluding a
deoxynucleotide/nucleoside. It will be understood that in some embodiments a nucleotide
overhang is on a sense strand of a dsSRINA agent, on an antisense strand of a dsRNA agent, or
on both ends of a dsRNA agent and nucleotide(s) of an overhang can be present on the 5' end,

t

3" end or both ends of either an antisense or sense strand of a dsRNA. In certain embodiments
of the invention, one or more of the nucleotides in an overhang is replaced with a nucleoside
thiophosphate.

As used herein, the term “antisense strand” or “guide strand” refers to the strand of an
ANGPTL3 dsRNA agent that includes a region that is substantially complementary to an
ANGPTL3 target sequence. As used herein the term “sense strand,” or “passenger strand”
refers to the strand of an ANGPTL3 dsRNA agent that includes a region that is substantially

compiementary to a region of the antisense strand of the ANGPTL3 dsRNA agent.

Modifications

In some embodiments of the invention the RNA of an ANGPTL3 RNAI{ agent is
chemically modified to enhance stability and/or one or more other beneficial characteristics.
Nucleic acids in certain embodiments of the invention may be synthesized and/or modified by
methods well established in the art, for example, those described in “Current protocols in
Nucleic Acid Chemistry,” Beancage, S, L. et al. (Eds.), John Wiley & Sons, Inc., New York,
N.Y., USA, which is incorporated herein by reference. Modifications that can be present in
certain embodiments of ANGPTL3 dsRNA agents of the invention include, for example, (a)
end medifications, ¢.g., 5' end modifications {phosphorylation, conjugation, inverted linkages,
ete.) 3" end modifications (conjugation, DNA nucleotides, inverted linkages, etc.), (b) base
modifications, e.g., replacement with stabilizing bases, destabilizing bases, or bases that base
pair with an ¢xpanded repertoire of partners, removal of bases (abasic nucleotides), or
conjugated bases, {¢) sugar modifications (e.g., at the 2" position or 4' position} or replacement
of the sugar, as well as (d) backbone modifications, including modification or replacement of
the phosphodiester linkages. Specific examples of RNA compounds useful in certain
embodiments of ANGPTL3 dsRNA agents, ANGPTL3 antisense polynucleotides, and
ANGPTL3 sense polynucleotides of the invention include, but are not limited to RNAs

comprising modified backbones or no natural internucleoside linkages. As a non-limiting
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example, an RNA having a modified backbone may not have a phosphorus atom in the
backbone, RNAs that do not have a phosphorus atom in their interoucleoside backbone may
be referred to as oligonucleosides. In certain embodiments of the invention, a modified RNA
has a phosphorus atom in its internucleoside backbone.

It will be understood that the term “RNA molecule” or “RNA” or “ribonucleic acid
molecule” encompasses not only RNA molecules as expressed or found in nature, but also
analogs and derivatives of RNA comprising one or more ribonucieotide/ribonucleoside analogs
or derivatives as described herein or as known in the art. The terms “ribonucleoside” and
“ribonucleotide” may be used interchangeably herein. An RNA molecule can be modified in
the nucleobase structure or in the ribose-phosphate backbone structure, ¢.g., as described
herein below, and molecules comprising ribonucleoside analogs or derivatives must retain the
ability to form a duplex. As non-limiting examples, an RNA molecule can also include at least
one modified ribonucleoside including bud not limited to a 2'-O~methyl modified nucleoside, ¢
nucleoside comprising a 5' phosphorothioate group, a terminal mucleoside linked to a
cholesteryl derivative or dodecanoic acid bisdecylamide group, a locked nucieoside, an abasic
nucleoside, a 2'-deoxy-2'-fluoro modified nucleoside, a 2-amino-modified nucleoside, 2'-alkyl-
modificd nuclcoside, morpholino mucleoside, a phosphoramidate or a non-natural base
comprising mucleoside, or any combination thereof. In some embodiments of the invention, an
RNA molecule comprises at least 1, 2,3, 4,5, 6,7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
20, orup to the full length of the ANGPTL3 dsRNA agent molecule’s ribonucleosides that are
modified ribonucleosides. The modifications need not be the same for each of such a plurality
of modified ribonucleosides in an RNA molecule.

dsRNA agents, ANGPTL3 antisense polynucleotides, and/or ANGPTL3 sense
polynucleotides of the invention may, in some embodiments comprise one or more
independently selected modificd nucleotide and/or one or more independently selected non-
phosphodiester linkage. As used hercin the term “independently selected” used in reference to
a selected element, such as a modified nucieotide, non-phosphodiester linkage, etc., means that
two or more selected clements can but need not be the same as each other,

b4

As used herein, a “mucleotide base,” “nucleoctide,” or “nucleobase” is a heteroeyclic
pyrimidine or purine compound, which is a standard constituent of all nucleic acids, and
includes the bases that form the nucleotides adenine (a}, guanine (g}, cytosine {c}, thymine (1),
and uracil (u). A nuclecbase may further be modified to include, though not intended to be
fimiting: universal bases, hydrophobic bases, promiscuous bases, size-expanded bases, and

fluorinated bases, The term “ribonuciestide” or “nucleotide” may be used herein to refer to an
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ummodified nucleotide, a modified nucleotide, or a surrogate replacement moicty. Those in the
art will recognize that guanine, cytosine, adenine, and uracil can be replaced by other moieties
without substantially altering the base pairing properties of an oligomucleotide comprising a
nucleotide bearing such replacement moiety.

In one embodiment, modified RNAs contemplated for use in methods and
compositions described herein are peptide nucleic acids (PNAs) that have the ability to form
the required duplex structure and that permit or mediate the specific degradation of a target
RNA via a RISC pathway. In certain embodiments of the invention, an ANGPTL3 RNA
interference agent includes a single stranded RNA that interacts with a target ANGPTL3 RNA
sequence to direct the cleavage of the target ANGPTL3 RNA.

Modified RNA backbones can include, for example, phosphorothioates, chiral
phosphorothicates, phosphorodithioates, phosphotriesters, aminoalkylphosphotriesters, methyl
and other alloy! phosphonates including 3'-alkyleve phosphonates and chiral phosphonates,
phosphinates, phosphoramidates including 3'-amino phosphoramidate and
aminoalkylphosphoramidates, thionophosphoramidates, thionoalkylphosphonates,
thionoalkylphosphotriesters, and boranophosphates having normal 3'-5' linkages, 2'-5" linked
analogs of these, and those) having inverted polarity whercin the adjacent pairs of nucleoside
units are Hoked 3'-5' 0 §-3' or 2'-5' to 5°-2'. Various salts, mixed salts and free acid forms are
also included. Means of preparing phosphorus-containing linkages are routinely practiced in
the art and such methods can be used to prepare certain modified ANGPTL3 dsRNA agents,
certain modified ANGPTL3S antisense polynucleotides, and/or certain modified ANGPTL3
seuse polynucleotides of the invention.

Modified RNA backbones that do not include a phosphorus atom therein have
backbones that are formed by short chain alkyl or eycloalky! internucleoside linkages, mixed
heteroatoms and alkyl or cycloalkvl internucleoside linkages, or one or more short chain
heteroatomic or heterocyclic internucleoside linkages. These include those having morpholino
finkages (formed in part from the sugar portion of a nucleoside}; siloxane backbones; sulfide,
sulfoxide and sulfone backbones; formacetyl and thioformacetyl backbones; methylene
formacetyl and thioformacety! backbones; alkene containing backbones; sulfamate backbones;
methyleneimine and methylenchydrazino backbones; sulfonate and sulfonamide backbones;
amide backbones; and others having mixed N, (3, S and CH, component parts. Means of
preparing modified RNA backbones that do not include a phosphorus atom are routinely

practiced in the art and such methods can be used to prepare certain modified ANGPTL3
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dsRMNA agents, certain modified ANGPTL3 antisense polynucleotides, and/or certain modified
ANGPTL3 sense polynacleotides of the invention.

In certain embodiments of the invention, RNA mimetics are included in ANGPTL3
dsRNAs, ANGPTL3 antisense polynucleotides, and/or ANGPTL3 sense polynucleotides, such
as, but not Himited to: replacement of the sugar and the internucleoside linkage, i.e., the
backbone, of the nucleotide units with novel groups. In such embodiments, base units are
maintained for hybridization with an appropriate ANGPTL3 nucleic acid target compound.
One such oligomeric compound, an RINA mimetic that has been shown to have excellent
hybridization properties, is referred to as a peptide nucleic acid (PNA), In PNA compounds,
the sugar backbone of an RNA is replaced with an amide containing backbone, in particular an
aminoethylglycine backbone. The nucleobases are retained and are bound divectly or
mdirectly to aza nitrogen atoms of the amide portion of the backbone. Means of preparing
RNA mimetics are routinely practiced in the art and such methods can be used to prepare
certain modified ANGPTL3 dsRNA agents of the invention.

Some embodiments of the invention include RNAs with phosphorothioate backbones
and oligonucleosides with heteroatom backbones, and in particular -~CHo--NH--CHa-, -~CH;--
N(CH3)--O--CHp--[known as a methylene (methylimino) or MMI backbone], ~-CHz--O--
N{CH;3}--CHyp--, ~-CHp--N{CH3)--N(CH;)--CHp-- and --N(CH;3)--CHy----[wherein the native
phosphediester backbone is represented as --O--P--0--CH,--]. Means of preparing RNAs with
phosphorothioate backbounes and oligonucleosides with heteroatom backbones are routinely
practiced in the art and such methods can be used to prepare certain modified ANGPTL3
dsRMNA agenis, certain ANGPTL3 antisense polynuocleotides, and/or certain ANGPTL3 sense
polynuclestides of the invention.

Modified RNAs can also contain one or more substituted sugar moieties, ANGPTL3
dsRNAs, ANGPTL3 antisense polynucieotides, and/or ANGPTL3 sense polynucleotides of the
invention may comprise one of the following at the 2" position: OH; F; O--, S--, or N-alkyl; O--,
3--, or N-alkenyl; O--, S- or N-alkynyl; or O-alkyl-G-alkyl, wherein the alkyl, alkenyl and
alkynyl may be substituted or unsubstituted C, to Cyo alkyl or Cy to Cy alkeny! and alkynyl.
Exemplary suitable modifications include O[(CH2),0LaCHa, O(CH2),0CH3, O(CH:),NH-,
O(CH)nCH;, O(CH),ONH,, and O(CH,),ON[(CH,).CH3) ]2, where n and m are from | to
about 10. In other embodiments, dsRNAs include one of the following at the 2' position: C to
Cio lower alkyl, substituted lower alkyl, alkaryl, aralkyl, G-alkaryl or O-aralkyl, SH, SCH;,
OCN, CL, Br, CN, CF;, OCF;, SOCH;, SO,CH;, ONG», NO», N3, NH,, heterocycloalkyl,

heterocycloalkaryl, aminocalkcylamino, polyalkylamine, substituted silyl, an RNA cleaving
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group, a reporter group, an intercalator, a group for improving the pharmacokinetic propertics
of an ANGPTL3 dsRNA agent, or a group for improving the pharmacodynamic properties of
an ANGPTL3 dsRNA agent, ANGPTL3 antisense polynucleotide, and/or ANGPTL3 sense
polynucieotide, and other substituents having similar propertics. In some embodiments, the
modification includes a 2'-methoxyethoxy (2'-0--CH,CH,OCH;, also known as 2'-0-(2-
methoxyethyl) or 2-MOE) (Martin ¢t al., Helv. Chim. Acta, 1995, 78:486-504) 1.¢., an alkoxy~-
alkoxy group. Another exemplary modification is 2'-dimethylaminooxyethoxy, ie., a O{CH,)
2ON(CH3), group, also known as 2-DMAOE, as described in examples herein below, and 2'-
dimethylaminocthoxyethoxy (also known in the art as 2'-O-dimethylaminoethoxyethyl or 2'-
DMAEQE), te., 2'-0--CH,-O--CH,--N(CH,),. Means of preparing modified RNAs such as
those described are routinely practiced in the art and such methods can be used to prepare
certain modified ANGPTL3 dsRNA agents of the invention.

Other modifications include 2'-methoxy (2'-0OCH;), 2-aminopropoxy (2'-
OCHCHCHoNH,) and 2'-fluoro (2'-F). Similar modifications can also be made at other
positions on the RNA of an ANGPTL3 dsRNA agent, ANGPTL3 antisense polynucleotide,
and/or ANGPTL3 sense polynucleotide of the invention, particularly the 3' position of the
sugar on the 3' terminal nucleotide or in 2°-5' linked ANGPTL3 dsRINAs, ANGPTL3 antisense
polynucleotides, or ANGPTL3 sense polynucleotides, and the 5' position of §' terminal
nucleotide, ANGPTL3 dsRNA agents, ANGPTL3 antisense polynucleotides, and/or
ANGPTL3 sense polynucieotides may also have sugar mimetics such as cyclobutyl moieties in
place of the pentofuranosyl sugar. Means of preparing modified RNAs such as those described
are routinely practiced in the art and such methods can be used to prepare certain modified
ANGPTL3 dsRNA agents, ANGPTL3 antisense polynucleotides, and/or ANGPTL3 sense
polynucleotides of the invention.

An ANGPTL3 dsRNA agent, ANGPTL3 antisense polynucleotide, and/or ANGPTL3
seuse polynucleotide may, in some emboditnents, include nucleobase (often referred to in the
art simply as "base") modifications or substitutions. As used herein, “unmodified” or “natural”
nucleobases mchude the purine bases adenine (A) and guanine (G), and the pyrimidine bases
thymine (T}, cytosine (C) and uracil (). Modified nucleobases inclide other synthetic and
natural nucleobases such as S-methyleytosine (S-me-C), S-hydroxymethyl cytosine, xanthine,
hypoxanthine, Z-aminpadenine, 6-methyl and other alkyl derivatives of adenine and guanine,
2-propyl and other alkyl derivatives of adenine and guanine, 2-thiouracil, 2-thiothymine and 2-
thiocytosine, 3-halouracil and cytosine, S-propynyl uracil and cytosine, 6-azo vracil, cytosing

and thymine, 5-uracil (pseudouracil), 4-thiouracil, 8-halo, 8-amino, g-thicl, ¥-thioalkyl, 8-
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hydroxyl anal other 8-substituted adenines and guanines, 5-halo, particularly 5-bromo, 5-
trifluoromethyl and other 5-substituted uracils and cytosines, 7-methylguaning and 7-
methyladenine, 8-azaguanine and 8-azaadenine, 7-deazaguanine and 7-daazaadenine and 3-
deazaguanine and 3-deazaadenine. Additional nucleobases that may be included in certain
embodiments of ANGPTL3 dsRNA agents of the invention are known in the art, see for
example: Modified Nucleosides in Biochemistry, Biotechnology and Medicine, Herdewijn, P,
Ed. Wiley-VCH, 2008; The Concise Encyclopedia Of Polymer Science And Engineering,
pages 858-839, Kroschwitz, J. L, Ed. John Wiley & Sons, 1990, English et al., Angewandte
Chemie, International Edition, 1991, 30, 613, Sanghvi, Y 3., Chapter 15, dsRNA Research and
Applications, pages 289-302, Crooke, 8. T. and Lebleu, B., Ed., CRC Press, 1993. Means of
preparing dsRNAs, ANGPTL3 antisense strand polynucieotides and/or ANGPTL3 sense
strand polynucieotides that comprise nucleobase modifications and/or substitutions such as
those described herein are routinely practiced in the art and such methods can be used to
prepare certain modified ANGPTL3 dsRNA agents, ANGPTL3 sense polynucleotides, and/or
ANGPTL3 antiscuse polynucleotides of the mvention.

Certain embodiments of ANGPTL3 dsRNA agents, ANGPTL3 antisense
polynucicotides, and/or ANGPTL3 sense polynucleotides of the invention include RNA
modified to inchude one or more locked nucleic acids (ENA). A locked nucleic acid is a
mucleotide with a modified ribose moiety comprising an extra bridge connecting the 2" and 4'
carbons, This structure effectively “locks” the ribose in the 3'-endo structural conformation.
The addition of locked nucleic acids in an ANGPTL3 dsRNA agent, ANGPTL3 antisense
polynucleotides, and/or ANGPTL3 sense polynucleotides of the invention may increase
stability in serum, and to reduce off-target effects (Elmen, J. et al,, (2005) Nucleic Acids
Research 33(1)3:439-447; Mook, O R. et al., (2007)Mol Canc Ther 6(3):833-843; Grunweller,
A. et al,, (2003) Nucleic Acids Research 31(121:3185-3193). Means of preparing dsRMNA
agents, ANGPTL3 antisense polynucleotides, and/or ANGPTL3 sense polynucleotides that
comprise locked nucleic acid(s) are routinely practiced in the art and such methods can be used
to prepare certain modified ANGPTL3 dsRNA agents of the mvention,

Certain embodiments of ANGPTL3 dsRNA compounds, sense polynucleotides, and/or
antisense polynucleotides of the invention, include at least one modified nucleotide, wherein
the at least one modified nucleotide comprises: a 2°-O-methyl nucleotide,2’-Fluoro nucleotide,
2’-deoxy nuclestide, 2°3’-seco nucleotide mimic, locked nucleotide, 2°-F-Arabino nucleotide,
2-methoyxyethyl nucleotide, 2’-amino-modified nucleotide, 2’-alkyl-modified nucleotide,

mopholino nucleotide, and 3°-Ome nucleotide, a nucleotide comprising a 5’ -phosphorothioate
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group, or a terminal mcleotide linked to a cholesteryl derivative or dodecansic acid
bisdecylamide group, a 2’-amino-modified nucleotide, ’a phosphoramidate, or a non-natural
base comprising nucleotide. In some embodiments, an ANGPTL3 dsRNA compound includes
an E-vinylphosphonate nucleotide at the 5" end of the antisense strand, also referred to herein
as the guide strand.

Certain embodiments of ANGPTL3 dsRNA compounds, 3” and 53” end of sense
polymucieotides, and/or 3” end of antisense polynucleotides of the invention, include at least
one modified nucleotide, wherein the at least one modified nucleotide comprises: abasic
nucleotide, ribitol, inverted nucleotide, inverted abasic nucleotide, inverted 2°-OMe nucleotide,
inverted 2’-deoxy nucleotide. It is known to skilled in art, including an abasic or inverted
abasic nucleotide at the end of oligonucleotide enhances stability (Czauderna et al. Structural
variations and stabilizing modifications of synthetic siRNAs in mammalian cells. Nucleic
Acids Res. 2003;31(11):2705-2716. doi:10.1093/nar/gkg393).

Certain embodiments of ANGPTL3 dsRNA compounds, antisense polynucleotides of
the mvention, inchude at least one modified nucleotide, wherein the at least one modified
nucleotide comprises unlocked nucleic acid nucleotide (UNA) or/and glycol nucleic acid
nucleotide (GNA). Tt is known to skilled in art, UNA and GNA are thermally destabilizing
chemical modifications, can significantly improves the off-target profile of a sSIRNA compound
{Janas, ot al., Selection of GalNAc-conjugated siRNAs with limited off-target-driven rat
hepatotoxicity. Nat Commun, 2018;9(1):723. dot:10.1038/541467-018-02989-4; Laursen et al.,
Utilization of unlocked nucleic acid (UNA) to enhance siRNA performance in vitro and in vivo,
Mol BioSyst. 2010;6:862-70).

Another modification that may be included in the RNA of certain embodiments of
ANGPTL3 dsRNA agents, ANGPTL3 antisense polynucicotides, and/or ANGPTL3 sense
polynucieotides of the invention, comprises chemically linking to the RNA one or more
ligands, moietics or conjugates that enhance one or more characteristics of the ANGPTL3
dsRNA agent, ANGPTL3 antisense polynucleotide, and/or ANGPTL3 sense polynucleotide,
respectively. Non-limiting examples of characteristics that may be enhanced are: ANGPTL3
dsRNA agent, ANGPTL3 antisense polynucleotide, and/or ANGPTL3 sense polynucleotide
activity, cellular distribution, delivery of an ANGPTL3 dsRNA agent, pharmacokinetic
properties of an ANGPTL3 dsRNA agent, and cellular uptake of the ANGPTL3 dsRNA agent.
in some embodiments of the invention, an ANGPTL3 dsRNA agent comprises one or more
targeting groups or linking groups, which in certain embodiments of ANGPTL3 dsRNA agents

of the mvention are conjugated to the sense strand. A non-limiting example of a targeting
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group is a compound comprising N-acetyl-galactosamine (GalNAc). The terms “targeting
group”, “targeting agent”, “linking agent”, “targeting compound”, and “targeting ligand” may
be used interchangeably herein, In certain embodiments of the invention an ANGPTL3 dsRNA
agent comprises a targeting compound that is conjugated to the 5'-terminal end of the sense
strand. In certain embodiments of the invention an ANGPTL3 dsRNA agent comprises a
targeting compound that is conjugated to the 3'-terminal end of the sense strand. In some
embodiments of the invention, an ANGPTL3 dsRNA agent comprises a targeting group that
comprises GalNAc. In certain embodiments of the invention an ANGPTL3 dsRINA agent does
not inchude a targeting coropound conjugated to one or both of the 3'-termival end and the 5'-
terminal end of the sense strand. In certain embodiments of the invention an ANGPTL3
dsRNA agent does not include a GalNAc containing targeting compound conjugated to one or
both of the 5'-terminal end and the 3'-terminal end of the sense strand.

Additional targeting and linking agents are well known in the art, for example,
targeting and linking agents that may be used in certain embodiments of the invention include
but are not himited to lipid moteties such as a cholesterol moiety (Letsinger et al., Proc. Natl
Acid. Sci. USA, 1989, 86: 6553-6556}, cholic acid {(Manoharan et al., Biorg. Med. Chem. Let.,
1994, 4:1053-1060), a thiocther, ¢.g., beryl-S-tritylthiol (Manoharan et al., Ann. N.Y. Acad.
Sci., 1992, 660:306-309; Manoharan et al,, Biorg. Med. Chem. Let., 1993, 3:2765-2770}, a
thiocholesterol (Oberhauser et al., Nucl Acids Res., 1992, 20:533-338), an aliphatic chain, ¢.g.,
dodecandiol or undecyl residues (Saison-Behmoaras et al,, EMBO J, 1991, 10:1111-1118;
Kabanov et al., FEBS Lett,, 1990, 259:327-330; Svinarchuk et al., Biochimie, 1993, 75:49-54),
a phospholipid, e.g., di-hexadecyl-rac-glycerol or tricthyl-ammonium 1,2-di-O-hexadecyl-rac-
glycers-3-phosphonate (Manoharan et al,, Tetrahedron Lett., 1995, 36:3651-3654; Shea ¢t al,,
Nucl. Acids Res., 1990, 18:3777-3783), a polyamine or a polyethylene glycol chain
{Manoharan et al., Nucleosides & Nucleotides, 1995, 14:969-973), or adamantang acetic acid
(Manoharan et al., Tetrahedron Lett., 1995, 36:3651-3654), a palmityl moiely (Mishra et al.,,
Biochim. Biophys. Acta, 1995, 1264:229-237), or an octadecylamine or hexylamino-
carbonyloxycholesterol moicty (Crooke ct al, J. Pharmacol. Exp. Ther,, 1996, 277:923-937).

Certain embodiments of a composition comprising an ANGPTL3 dsRNA agent,
ANGPTL3 antisense polynucleotide, and/or ANGPTL3 sense polynucleotide may comprise a
ligand that alters distribution, targeting, or etc, of the ANGPTL3 dsRNA agent. In some
embodiments of a composition comprising an ANGPTL3 dsRNA agent of the invention, the
ligand increases affinity for a selected target, e.g., molecule, cell or cell type, compartment,

e.g., a cellular or organ compartment, tissue, organ or region of the body, as, ¢.g., compared to
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a species absent such a ligand. A ligand usefirl in a composition and/or method of the
invention may be a naturally occurring substance, such as a protein (e.g., human setum
albumin (HSA), low-density lipoprotein (LDL), or globulin): a carbohydrate {e.g., a dextran,
pullulan, chitin, chitosan, inulin, cyclodextrin or hyaluronic acid); or a lipid. A ligand may
also be a recombinant or synthetic molecule, such as a synthetic polymer, ¢.g., a synthetic
polyamine acid or polyamine. Examples of polyamino acids are a polylysine (PLL), poly L-
aspartic acid, poly L-glutamic acid, styrene-maleic acid anhydride copolymer, poly(L-lactide-
co-glycolied) copolymer, divinyl ether-maleic anhydride copolymer, N-(2-
hydroxypropylmethacrylamide copolymer (HMPA), polyethylene glycol (PEG), polyvinyi
alcchol (PV A}, polyurethane, poly(2-ethylacryllic acid), N-isopropylacrylamide polymers, or
polyphosphazine. Example of polyamines inclade: polyethylenimine, polylysine (PLL),
spermine, spermidine, polyamine, pseudopeptide-polyamine, peptidomimetic polyamine,
dendrimer polyamine, arginine, amidine, protamine, cationic lipid, cationic porphyrin,
quaternary salt of'a polyamine, or an alpha helical peptide.

A Hgand inchaded in a composition and/or method of the invention may comprise a
targeting group, nou-limiting examples of which are a cell or tissue targeting agent, e.g., a
lectin, glycoprotein, lipid or protein, e.g., an antibody that binds to a specified cell type such as
a kidney cell or a liver cell. A targeting group can be a thyrotropin, melanotropin, lectin,
glycoprotein, surfactant protein A, Mucin carbohydrate, multivalent lactose, multivalent
galactose, N-acetyl-galactosamine, N-acetyl-gulucosamine multivalent mannose, rmoultivalent
fucose, glycosylated polyaminoacids, multivalent galactose, transferrin, bisphosphonate,
polyglaiamate, polyaspariate, a lipid, cholesterol, a steroid, bile acid, folate, vitamin B12,
vitamin A, biotin, or an RGD peptide or RGD peptide mimetic.

Other examples of ligands include dyes, intercalating agents {e.g. acridines), cross-
linkers {e.g. psoralene, mitomycin C), porphyrins (TPPC4, texaphyrin, Sapphyrin), polycyclic
aromatic hydrocarbons (e.g., phenazine, dihydrophenazine), artificial endonucieases {e.g.
EDTA), lipophilic molecules, e.g., cholesterol, cholic acid, adamantane acetic acid, 1-pyrene
butyric acid, dihydrotestosterone, 1,3-Bis-O(hexadecylgiveerol, geranyloxyhexyl group,
hexadecyliglycerol, borneol, menthol, 1,3-propanediol, heptadecyl group, palmitic acid,
myristic acid, O3-(oleoyllithocholic acid, O3-(oleoyl)cholenic acid, dimethoxytrityl, or
phenoxazine) and peptide conjugates (¢.g., antennapedia peptide, Tat peptide), alkylating
agents, phosphate, amino, mercapto, PEG (e.g., PEG-40K), MPEG, [MPEG}, polyamino,
alkyl, substituted alkyl, radiolabeled markers, enzymes, haptens (e.g., biotin},

transport/absorption facilitators (e.g., aspirin, vitamin E, folic acid), synthetic ribonucleases
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{e.g., imidazole, bisimidazole, histamine, imidazole clusters, acridine-imidazole conjugates,
Eu3+ coroplexes of tetraazamacrocycles), dinitrophenyl, HRP, or AP.

A Hgand included in a composition and/or method of the invention may be a protein,
e.g., glycoprotein, or peptide, for exarmple a molecule with a specific affinity for a co-ligand, or
an antibody, for example an antibody, that binds to a specified cell type such as a cancer cell,
endothelial cell, cardiac cell, or bone cell. A ligand useful in an cmbodiment of a composition
and/or method of the invention can be a hormone or hormone receptor. A ligand useful in an
embodiment of a composition and/or method of the invention can be a lipid, lectin,
carbohydrates, vitamin, cofactos, multivalent lactose, multivalent galactose, N-acetyl-
galactosamine, N-acetyl-gulucosamine muliivalent mannose, or multivalent fucose. A ligand
useful in an embodiment of a composition and/or method of the invention can be a substance
that can increase uptake of the ANGPTL3 dsRNA agent into the cell, for example, by
disrupting the cell's cytoskeleton, e.g., by disrupting the cell's microtubules, microfilaments,
and/or intermediate filaments. Non-limiting examples of this type of agent are: taxon,
vineristine, vinblastine, cytochalasin, nocodazole, japlakinolide, latrunculin A, phalloidin,
swinholide A, indanocine, and myoservin.

In some cmbodiments, a ligand attached to an ANGPTL3 dsRNA agent of the
invention functions as a pharmacokinetic (PK) modulator. An example of a PK modulator that
may be used in compositions and methods of the invention includes but is not Hmited to: a
iipophiles, a bile acid, a steroid, a phospholipid analogue, a peptide, a protein binding agent,
PEG, a vitamin, cholesterol, a fatty acid, cholic acid, lithocholic acid, dialkylglycerides,
diacylglyceride, a phosphelipid, a sphingolipid, naproxen, ibuprofen, vitamin E, biotin, an
aptamer that binds a serum protein, etc. Oligonucleotides comprising a mumber of
phospheorothioate linkages are also known to bind to serum protein, thus short oligonucleotides,
e.g., oligonucleotides of about 5 bases, 10 bases, 15 bases or 20 bases, comprising multiple of
phosphorothioate linkages in the backbone may also be used in compositions and/or methods

of the invention as ligands.

ANGPTL3 dsRNA agent compositions

In some embodiments of the invention, an ANGPTL3 dsRNA agent is in a composition.
A composition of the invention may include one or more ANGPTL3 dsRNA agent and
optionally one or more of a pharmaceutically acceptable carrier, a delivery agent, a targeting
agent, detectable label, ete. A nou-limiting example of a targeting ageut that may be useful

according to some embodiments of methods of the nvention s an agent that directs an
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ANGPTL3 dsRNA agent of the invention to and/or into a ccll to be treated. A targeting agent
of choice will depend upon such elements as: the vature of the ANGPTL3-associated disease
or condition, and on the cell type being targeted. In a non-limiting example, in some
embodiments of the invention it may be desirable to target an ANGPTL3 dsRNA agent to
and/or into a liver cell. It will be understood that in some embodiments of methods of the
mvention, a therapeutic agent conprises a ANGPTL3 dsRNA agent with only a delivery agent,
such as a delivery agent comprising N-Acetylgalactosamine (GalN Ac), withowt any additional
attached elements. For example, in some aspects of the invention an ANGPTL3 dsRNA agent
may be attached to a delivery compound comprising GalNAc and inchuded i a composition
comprising a pharmaceutically acceptable carrier and administered to a cell or subject without
any detectable labels, or targeting agents, etc, attached to the ANGPTL3 dsRNA agent.

In cases where an ANGPTL3 dsRNA agent of the invention is administered with and/or
attached to one or more delivery agents, targeting agents, labeling agents, etc, a skilled artisan
will be aware of and able to select and use suitable agents for use in methods of the invention.
Labeling agents may be used in certain mcthods of the invention to determine the location of
an ANGPTL3 dsRNA agent in cells and tissues and may be used to determine a cell, tissue, or
organ location of a trcatment corposition comprising an ANGPTL3 dsRNA agent that has
been administered in methods of the invention. Procedures for attaching and utilizing labeling
agents such as enzymatic labels, dves, radiolabels, ete. are well known in the art. It will be
understood that in some embodiments of compositions and methods of the invention, a
labeling agent is attached to one or both of a sense polynuclectide and an antisense

polynucieotide incloded in an ANGPTL3 dsRNA agent.

Delivery of ANGPTL3 dsRNA agents and ANGPTL3 antisense polvnucleotide agents

Certain embodiments of methods of the invention, inchudes delivery of an ANGPTL3
dsRNA agent into a cell. As used herein the term, “delivery” means facilitating or effecting
uptake or absorption into the cell. Absorption or uptake of an ANGPTL3 dsRNA agent can
occur through nnaided diffusive or active cellular processes, or by use of delivery agents,
targeting agents, etc. that may be associated with an ANGPTL3 dsRNA agent of the invention.
Delivery means that are suitable for use in methods of the invention include, but are not imited
to: in vivo delivery, in which an ANGPTL3 dsRMNA agent is in injected into a tissue site or
administered systemically. In some embodiments of the invention, an ANGPTL3 dsRNA

agent is attached to a delivery agent.
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Non-limiting examples of methods that can be used to deliver ANGPTL3 dsRNA
agents to cells, tissues and/or subjects include: ANGPTL3 dsRNA-GalNAc conjugates,
SAMIRNA technology, LNP-based delivery methods, and naked RNA delivery. These and
other delivery methods have been used successfully in the art to deliver therapeutic RNAL
agents for treatment of various diseases and conditions, such as but ot limited to: liver
discascs, acute mtermittent porphyria (AP}, hemophilia, pulmonary tibrosis, ete. Details of
various delivery means are found in publications such as: Nikam, R.R. & K. R. Gore (2018)
MNucleic Acid Ther, 28 (4), 209-224 Aug 2018; Springer A.D. & S.F. Dowdy (2018} Nucleic
Acid Ther. Jun I; 28(3): 109-118; Lee, K. ¢t al,, (2018) Arch Pharm Res, 41(9), 867-874; and
Nair, LK. et al,, (2014) J. Am. Chem. Soc. 136:16958-16961, the content each of which is
incorporated by reference herein.

Scme embodiments of the invention comprise use of lipid nanoparticles (LNPs) to
deliver an ANGPTL3 dsRNA agent of the invention to a cell, tissue, and/or subject. LNPs are
routinely used for in vivo delivery of ANGPTL3 dsRNA agents, including therapeutic
ANGPTL3 dsRNA agents. One benefit of using an LNP or other delivery agent is an
increased stability of the ANGPTL3 RMA agent when it is delivered to a subject using the
LNP or other delivery agent. In some embodiuments of the invention an LNP comprises a
cationic LNP that is loaded with one or more ANGPTL3 RNAI molecules of the invention.
The LNP comyprising the ANGPTL3 RNA1 molecule(s) is administered to a subject, the LNPs
and their attached ANGPTL3 RMNAI molecules are taken up by cells via endocytosis, thew
presence results in release of RNA{ trigger molecules, which mediate RNAL

Auvother non-limiting example of a delivery agent that way be used in embodiments of
the invention to delivery an ANGPTL3 dsRNA agent of the invention to a cell, tissue and/or
subject is an agent comprising GalNAc that is attached to an ANGPTL3 dsRNA agent of the
invention and delivers the ANGPTL3 dsRNA agent to a celi, tissue, and/or subject. Examples
of certain additional delivery agents comprising GalNAc that can be used in certain
embodiments of methods and composition of the invention are disclosed in PCT Application:
WO2020191183A1. A non-limiting example of a GalNAc targeting ligand that can be nsed in
compositions and methods of the invention to deliver an ANGPTL3 dsRNA agentto acell is a
targeting ligand cluster. Examples of targeting ligand clusters that are presented hercin are
referred to as: GalNAc Ligand with phosphodiester link (GLO) and GalNAc Ligand with
phosphorothioate link {GLS). The term “GLX-n" may be used herein to indicate the attached
GalNAC-containing compound is any one of compounds GLS-1, GLS-2, GLS-3, GL5-4, GLS-
5, GLS-6, GL8-7, GLS-§, GLS-9, GLS-10, GLS-11, GLS-12, GLS-13, GLS-14, GLS-15,

64



WO 2023/045994 PCT/CN2022/120421

GLS8-16, GLG-1, GLO-2, GLO-3, GLO-4, GLO-5, GLO-6, GLO-7, GLG-8, GLO-9, GLO-10,
GLO-11, GLO-12, GLO-13, GLG-14, GLO-15, and GLO-16, the structore of each of which is
shown below, with the below with location of attachment of the GalNAc-targeting ligand to an
RNAf agent of the invention at far right of each (shown with”}” ). It will be understood that

5 any RNAt and dsRNA molecule of the invention can be attached to the GLS-1, GLS-2, GLS-3,
GLS-4, GLS-5, GLS-6, GLS-7, GLS-8, GLS-9, GLS-10, GLS-11, GLS-12, GLS8-13, GL3-14,
GLS-15, GLS-16, GLO-1, GLO-2, GLG-3, GLO-4, GLO-5, GLO-6, GLO-7, GLO-8, GLO-9,
GLO-10, GLO-11, GLO-12, GLO-13, GLO-14, GLO-15, and GLO-16,GL0O-1 through GLO-
16 and GLS-1 through GLS-16 structures.
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In some embodiments of the mvention, in vive delivery can also be by a beta-glucan
delivery system, such as those described in U.S. Pat. Nos. 5,032,401 and 5,607,677, and U.S,
Pablication No, 2005/0281781, which are hereby incorporated by refercnce in their entirety, /n

vitro introduction of an ANGPTL3 RNAi agent into a cell may also be done using art-known
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methods such as electroporation and lipofection. In certain embodiments of methods of the
invention, an ANGPTL3 dsRNA is delivered without a targeting agent. These RNAs may be
delivered as “naked” RNA molecules. As a non-limiting example, an ANGPTL3 dsRNA of
the invention may be administered to a subject to treat an ANGPTL3-associated disease or
condition in the subject, such as a liver disease, in a pharmaceutical composition comprising
the RNA1 agent, but not mcluding a targeting agent such as a GalNAc targeting compound.

In addition to certain delivery means described herein, it will be understood that RNAI
delivery means, such as but not limited to those described herein and those used in the art, can
be used in conjunction with embodiments of ANGPTL3 RNAi agents and treatroent methods
described herein.

ANGPTL3 dsRNA agents of the invention may be administered to a subject in an
amount and manner effective to reduce a level and activity of ANGPTL3 polypeptide in a cell
and/or subject. In some embodiments of methods of the invention one or more ANGPTL3
dsRNMNA agents are administered to a cell and/or subject to treat a disease or condition
associated with ANGPTL3 expression and activity, Methods of the invention, in some
embodiments, include administering one or more ANGPTL3 dsRMNA agents to a subject in
need of such treatment to reduce a disease or condition associated with ANGPTL3 expression
in the subject. ANGPTL3 dsRNA agents or ANGPTL3 antisense polynucleotide agents of the
nvention can be administered to reduce ANGPTL3 expression and/or activity in one more of
in vitro, ex vivo, and in vivo cells.

In some embodiments of the invention, a level, and thus an activity, of ANGPTL3
polypeptide in a cell is reduced by delivering {e.g. introducing) an ANGPTL3 dsRNA agent or
ANGPTL3 antisense polynuclectide agent into a cell. Targeting agents and methods may be
used to aid in delivery of an ANGPTL3 dsRNA agent or ANGPTL3 antisense polynucieotide
agent to a specific cell type, cell subtype, organ, spatial region within a subject, and/orto a
sub-cellular region within a cell. An ANGPTL3 dsRNA agent can be admunistered in certain
methods of the invention singly or in combination with one or more additional ANGPTL3
dsRNA agents. In some embodiments 2, 3, 4, or more independently selected ANGPTL3
dsRNA agents are administered to a subject.

In certain embodiments of the invention, an ANGPTL3 dsRNA agent 1s administered to
a subject to treat an ANGPTL3-associated disease or condition in conjunction with one or
more additional therapeutic regimens for treating the ANGPTL3-associate disease or condition.
Nouv-limiting examples of additional therapeutic regimens are: administering one or more

ANGPTL3 antisense polynucleotides of the invention, administering a non-ANGPTL3 dsRNA
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therapeutic agent, and a behavioral modification. An additional therapeutic regimen may be
adroinistered at a time that is one or more of: prior to, simultaneous with, and following
administration of an ANGPTL3 dsRNA agent of the invention. It will be understood that
simultaneous with as used herein, within five minutes of time zero, within 10 minutes of time
zero, within 30 minutes of time zero, within 45 minutes of time zero, and within 60 minutes of
time zero, with “time zero” the time of administration of the ANGPTL3 dsRNA agent of the
invention to the subject. MNon-limiting examples of non-ANGPTL3 dsRNA therapeutic agents
are: one or more statins; one or more of an antibody, or an antisense oligonucleotide (ASO), or
a siRNA molecule that are capable of reducing proprotein converiase subtilsin/kexin type 9
{PCSK9) expression (German CA, Shapiro MD. Small Interfering RNA Therapeutic Inclisiran:
A New Approach to Targeting PCSK9, BioDrags. 2020 Feb;34(1):1-9. Dot: 10.1007/540259-
019-00399-6. PMID: 31782112.); a therapeutic agent capable of reducing lipid accunmlation
in a subject, and a therapeutic agent capable of reducing cholesterol levels and/or accumulation
in a subject. Non-limiting examples of behavioral modifications are: a dictary regimen,
counseling, and an exercise regitoen. These and other therapeutic agents and behavior
modifications are known in the art and used to treat an ANGPTL3 disease or condition ina
subject and may be administered to a subject in combination with the administration of one or
more ATGPTL3 dsRNA agents of the invention to treat the ANGPTL3 disease or condition.
An ANGPTL3 dsRINA agent of the invention administered to a cell or subject to treat an
ANGPTL3-associated disease or condition may act in a synergistic manuner with one or more
other therapeutic agents or activities and increase the effectiveness of the one or more
therapeutic agents or activities and/or to increase the effectiveness of the ANGPTL3 dsRNA
agent at treating the ANGPTL3-assoctated disease or condition,

Treatment methods of the invention that include administration of an ANGPTL3
dsRNA agent can be used prior to the onset of an ANGPTL3-associated disease or condition
and/or when an ANGPTL3-associated disease or condition is present, inchuding at an early
stage, mid-stage, and late stage of the disease or condition and all times before and afier any of
these stages. Mcthods of the invention may also be to treat subjects who have previously been
treated for an ANGPTL3-associated disease or condition with one or more other therapeutic
agents and/or therapeutic activities that were not successful, were minimally successful, and/or
are no longer successful at treating the ANGPTL3-associated disease or condition in the

subject,

Vector Encoded dsRNAs
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In certain embodiments of the invention, an ANGPTL3 dsRNA agent can be delivered
into a cell using a vector. ANGPTL3 dsRNA agent transcription units can be included in a
DNA or RNA vector. Prepare and use of such vectors encoding transgenes for delivering
sequences into a cell and or subject are well known in the art. Vectors can be used in methods
of the invention that result in transient expression of ANGPTL3 dsRNA, for example for at
least 1,2,3,4,5,6,7,8,9, 10 or more hours, 1,2,3,4, 5,6, 7, 8,9, 10 or more weeks, The
length of the transient expression can be determined using routine methods based on elements
such as, but not limited to the specific vector construct selected and the target cell and/or tissue.
Such transgenes can be introduced as a linear construct, a circular plasmid, or a viral vector,
which can be an integrating or non-integrating vector. The transgene can also be constructed to
permit it to be inherited as an extrachromosomal plasmid (Gassmann, ¢t al,, Proc, Natl Acad.
Sci. USA (1995) 92:1292).

Auv individual strand or strands of an ANGPTL3 dsRNA agent can be transeribed from
a promoter on an expression vector. Where two separate strands are to be expressed to
generate, for example, a dsRNA, two scparate expression vectors can be co-introduced to a cell
using means such as transfection or infection. In certain embodiments each individual strand
of an ANGPTL3 dsRNA agent of the invention can be transcribed by promoters that are both
included on the same expression vector. In certain embodiments of the invention an
ANGPTL3 dsRNA agent is expressed as inverted repeat polynucleotides joined by a linker
polynucleotide sequence such that the ANGPTL3 dsRNA agent has a stem and loop structure.

Non-limiting examples of RNA expression vectors are DNA plasmids or viral vectors.
Expression vectors useful jo embodiments of the invention can be compatible with eukaryotic
cells. Eukaryotic cell expression vectors are routinely used in the art and are available froma
number of commercial sources. Delivery of ANGPTL3 dsRNA expressing vectors can be
systemic, such as by intravenous or intramuscular administration, by administration to target
cells ex-planted from a subject followed by reintroduction into the subject, or by any other
means that allows for introduction into a desired target cell.

Viral vector systems that may be included in an embodiment of a method of the include,
but are not limited to, (a) adenovirus vectors; (b) retrovirus vectors, including but not limited to
lentiviral vectors, moloney murine leukemia virus, etc.; (¢) adeno-associated virus vectors; (d)
herpes simplex viras vectors; () SV 40 vectors; (f) polyoma virus vectors; (g) papilloma virus
vectors; (h) picornavirus vectors; (i) pox virus vectors such as an orthopox, e.g., vaccinia virus
Veckors ot avipox, e.g. canary pox or fowl pox; and (§) a belper-dependent or gutless

adenovirus. Constructs for the recombinant expression of an ANGPTL3 dsRNA agent may
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include regulatory elements, such as promoters, enhancers, ete., which may be selected to
provide constitutive or regulated/inducible expression. Viral vector systems, and the use of
promoters and enhancers, ete. are routine in the art and can be nsed in conjunction with
methods and compositions described herein.

Certain embodiments of the invention include use of viral vectors for delivery of
ANGPTL3 dsRNA agents into cells, Numerous adenovirus-based delivery systems are
routinely used in the art for deliver to, for example, hing, liver, the central nervous system,
endothelial cells, and muscle. Non-limiting examples of viral vectors that may be used in
methods of the invention are: AAV vectors, a pox viras such as a vaccinia virus, a Modified
Virus Ankara (MVA), NYVAC, an avipox such as fowl pox or canary pox.

Certain embodiments of the inveniion include methods of delivering ANGPTL3
dsRINA agents into cells using a vector and such vectors may be in a pharmaceutically
acceptable carrier that may, but need not, include a slow release matrix in which the gene
delivery vehicle is imbedded. In some embodiments, a vector for delivering an ANGPTL3
dsRNA can be produoced from a recombinant cell, and a pharmaceutical composition of the

invention may include one or more cells that produced the ANGPTL3 dsRNA delivery system.

Pharmaceutical Compaositions Containing ANGPTL3 dsRNA or ssRNA agents

Certain embodiments of the invention include use of pharmaceutical compositions
containing an ANGPTL3 dsRNA agent or ANGPTL3 antisense polynucleotide agent and a
pharmaceutically acceptable carrier. The pharmaceutical composition containing the
ANGPTL3 dsRNA ageunt or ANGPTL3 antiscuse polyoucleotide agent can be used in methods
of the invention to reduce ANGPTL3 gene expression and ANGPTL3 activity in a cell and is
useful to treat an ANGPTL3-associated disease or condition. Such pharmaceutical
compositions can be fornmlated based on the mode of delivery. Non-limiting examples of
formulations for modes of dehivery are: a composition formulated for subcutaneous delivery, a
composition formulated for systemic administration via parenteral delivery, a composition
formulated for intravenous (1V) delivery, a composition formulated for intrathecal delivery, a
composition formulated for direct delivery into brain, etc. Administration of a pharmaceutic
composition of the invention to deliver an ANGPTL3 dsRNA agent or ANGPTL3 antisense
polynucleotide agent into a cell may be done using one or more means such as: topical (e.g., by
a transdermal patch), pulmonary, e.g., by inhalation or insufflation of powders or aerosols,
including by nebulizer; imtratracheal, intranasal, epidermal and transdermal, oral or parenteral.

Parenteral administration inchudes intravenous, intraarterial, subcutaneous, intraperitoneal or
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intranmuscular injection or infusion: subdermal, ¢.g., via an implanted device; or intracranial,
e.g., by intraparenchyroal, intrathecal ot intraventricular, administration. An ANGPTL3
dsRINA agent or ANGPTL3 antisense polynucleotide agent can also be delivered directly to a
target tissue, for example directly into the liver, directly into a kidney, ete. It will be
understood that “delivering an ANGPTL3 dsRNA agent” or “delivering an ANGPTL3
antiscnse polynucleotide agent” into a cell cncorpasses delivering an ANGPTL3 dsRNA
agent or ANGPTL3 antisense polynucleotide agent, respectively, directly as well as expressing
an ANGPTL3 dsRNA agent in a cell from an encoding vector that is delivered into a cell, or by
any suitable means with which the ANGPTL3 dsRNA or ANGPTL3 antisense polynucleotide
agent becomes present in a cell. Preparation and use of formulations and means for delivering
inhibitory RMNAs are well known and routinely used in the art.

As used herein, a “pharmaceutical composition” comprises a pharmacologically
effective amount of an ANGPTL3 dsRNA agent or ANGPTL3 antisense polynucleotide agent
of the invention and a pharmaceutically acceptable carrier. The term “pharmaceutically
acceptable carrier” refers to a carrier for administration of a therapeutic agent. Such carriers
include, but are not limited to, saline, buffered saline, dexirose, water, glycerol, ethanol, and
combinations thercof. The term specifically excludes cell culture medium. For drags
administered orally, pharmaceutically acceptable carriers include, but are not limited to
pharmaceutically acceptable excipients such as inert diluents, disintegrating agents, binding
agents, lubricating agents, sweetening agents, flavoring agents, coloring agents and
preservatives. Suitable inert diluents include sodinm and calcium carbonate, sodium and
calcium phosphate, and lactose, while corn starch and alginic acid are suitable disintegrating
agents. Binding agents may include starch and gelatin, while the lubricating agent, if present,
will generally be magnesium stearate, stearic acid or tale. If desired, the tablets may be coated
with a material such as ghyceryl monostearate or glyceryl distearate, to delay absorption in the
gastrointestinal tract. Agents included in drug formulations are described further heretn below.

As used herein terms such as: “pharmacologically effective amount,” “therapeutically
cffective amount” and “etfective amount” refers to that amount of an ANGPTL3 dsRNA agent
or ANGPTL3 antisense polynucleotide agent of the invention to produce the intended
pharmacclogical, therapeutic or preventive result. For example, if a given clinical treatiment is
considered effective when there is at Jeast a 10% reduction in a measurable parameter
associated with a disease or disorder, a therapeutically effective amount of a drug for the
treatment of that discase or disorder is the amount necessary to effect at least a 10% reduction

in that parameter, For example, a therapeutically effective amount of an ANGPTL3 dsRNA
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agent or ANGPTL3 antisense polynucleotide agent can reduce ANGPTL3 polypeptide levels

by at least 10%.

Effective amounts

Methods of the invention, in some aspects comprise contacting a cell with an
ANGPTL3 dsRINA agent or ANGPTL3 antisense polynuclcotide agent in an effective amount
to reduce ANGPTL3 gene expression in the contacted cell. Certain embodiments of methods
of the invention comprise administering an ANGPTL3 dsRNA agent or an ANGPTL3
antisense polynucieotide agent to a subject in an amount effective to reduce ANGPTL3 gene
expression and treat an ANGPTL3-associated disease or condition in the subject. An
“effective amount” used in terms of reducing expression of ANGPTL3 and/or for treating an
ANGPTL3-associated disease or condition, is an amount necessary or sufficient to realize a
desired biologic effect. For example, an effective amount of an ANGPTL3 dsRNA agent or
ANGPTL3 antisense polynucleotide agent to treat an ANGPTL3-associated discase or
condition could be that amount necessary to (i) slow or halt progression of the disease or
condition; or (ii) reverse, reduce, or eliminate one or more symptoms of the disease or
condition. In some aspects of the invention, an eftective amount is that amount of an
ANGPTL3 dsRNA agent or ANGPTL3 antisense polynucleotide agent that when administered
to a subject in need of a treatment of an ANGPTL3-associated disease or condition, resulis in a
therapeutic respounse that prevents and/or treats the discase or condition. According to some
aspects of the invention, an effective amount is that amount of an ANGPTL3 dsRNA agent or
ANGPTL3 antisense polynacleotide agent of the invention that when combined or co-
administered with another therapeutic treatment for an ANGPTL3-associated disease or
condition, results in a therapeutic response that prevents and/or treats the disease or condition,
in some embodiments of the tnvention, a biclogic effect of treating a subject with an
ANGPTL3 dsRNA agent or ANGPTL3 antisense polynucleotide agent of the invention may be
the amelioration and or absolute elimination of symptoms resulting from the ANGPTL3-
associated disease or condition. In some embodiments of the mvention, a biologic effect is the
complete abrogation of the ANGPTL3-associated disease or condition, as evidenced for
example, by a diagnostic test that indicates the subject is free of the ANGPTL3-associated
disease or condition. A non-limiting example of a physiological symptom that may be
detected includes a reduction in lipid accumulation in liver of a subject following

adroinistration of an agent of the invention. Additional art-known means of assessing the
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status of an ANGPTL3-associated discase or condition can be used to determine an effect of an
agent and/or methods of the invention on an ANGPTL3-associated disease or condition,

Typically an effective amount of an ANGPTL3 dsRNA agent or ANGPTL3 antisense
polynucleotide agent to decrease ANGPTL3 polypeptide activity to a level to treat an
ANGPTL3-associated disease or condition will be determined in clinical trials, establishing an
cffective dose for a test population versus a control population in a blind study, In some
embodiments, an effective amount will be that results in a desired response, e.g., an amount
that diminishes an ANGPTL3-associated disease or condition in cells, tissues, and/or subjects
with the disease or condition. Thus, an effective amount of an ANGPTL3 dsRNA agent or
ANGPTL3 antisense polynucleotide agent to treat an ANGPTL3-associated disease or
condition that can be treated by reducing ANGPTL3 polypeptide activity may be the amount
that when administered decreases the amount of ANGPTLS polypeptide activity in the subject
to an amount that s less thao the amount that would be present in the cell, tissue, and/or
subject without the administration of the ANGPTL3 dsRNA agent or ANGPTL3 antisense
polynucicotide agent. In certain aspects of the vention the level of ANGPTL3 polypeptide
activity, and/or ANGPTL3 gene expression present in a cell, tissue, and/or subject that has not
been contacted with or administered an ANGPTL3 dsRNA agent or ANGPTL3 antisensc
polynucleotide agent of the invention is referred to as a “control” amount. In some
embodiments of methods of the invention a control amount for a subject is a pre-treatiment
amount for the subject, o other words, a level in a subject before administration of an
ANGPTL3 agent can be a control level {or that subject and compared to a level of ANGPTL3
polypeptide activity and/or ANGPTL3 gene expression in the subject following siRNA
administered to the subject. In the case of treating an ANGPTL3-associated disease or
condition the desired response may be reducing or eliminating one or more symptoms of the
disease or condition in the cell, tissue, and/or subject. The reduction or elimination may be
teraporary ot may be permancnt. It will be understood that the states of an ANGPTL3-
associated disease or condition can be monitored using methods of determining ANGPTL3
polypeptide activity, ANGPTL3 gene expression, symptom cvaluation, clinical testing, cte. In
some aspects of the invention, a desired response to treatment of an ANGPTL3-associated
discase or condition is delaying the onset or even preventing the onset of the disease or
condition.

An effective amount of a compound that decreases ANGPTL3 polypeptide activity may
also be determined by assessing physiological effects of administration of an ANGPTL3

dsRINA agent or ANGPTL3 antisense polynucieotide agent on a cell or subject, such asa
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decrease of an ANGPTL3-associated disease or condition following administration. Assays
and/or syruptomatic monitoring of a subject can be used to determine efficacy of an ANGPTL3
dsRINA agent or ANGPTL3 antisense polynucleotide agent of the invention, which may be
administered in a pharmaceutical compound of the invention, and to determine the presence or
absence of a response to the treatment. A non-limiting example, is that one or more art-known
tests of serum lipid profile. Another non-limiting example, is that one or more art-known tests
of liver function can be used to determine the status of the ANGPTL.3-associated liver disease
or condition in a subject before and after treatment of the subject with an ANGPTL3 dsRNA
agent of the invention. In another non-limiting example, one or more art-known tests of
cholesteral accumulation in liver are used to determine the status of an ANGPTL3-associated
disease in a subject. In this example the disease includes cholesterol accumulation and the
tests are used to determine cholesterol levels in the subject before and after treatment of the
subject with an ANGPTL3 dsRNA agent of the invention.

Some embodiments of the invention include methods of determining an efficacy of an
dsRNA agent or ANGPTL3 antisense polynucieotide agent of the invention administered to a
subject, to treat an ANGPTL3-associated disease or condition by assessing and/or monitoring
one or more “physiclogical characteristics” of the ANGPTL3-associated disease or condition
in the subject. Non-limiting examples of physiological characteristics of an ANGPTL3-
associated disease or condition are a subject’s serum lipid level, a subject’s LDL level, a
sabject’s HDL level, a subject’s LDL : HDL ratio, a subject’s triglyceride level, fat present ina
subject’s liver, physical symptoms, etc. Standard means of determining such physiological
characteristic arc known in the art and include, but are not limited to, blood tests, imaging
studies, physical examination, etc.

It wili be understood that the amount of an ANGPTL3 dsRNA agent or ANGPTL3
antisense polynucleotide agent administered to a subject can be modified based, at least in part,
oun such determinations of disease and/or condition status and/or physiological characleristics
determined for a subject. The amount of a treatment may be varied for example by increasing
or decreasing the amount of an ANGPTL3-dsRINA agent or ANGPTL3 antisense
polymucieotide agent, by changing the composition in which the ANGPTL3 dsRNA agent or
ANGPTL3 antisense polynucleotide agent, respectively, is administered, by changing the route
of administration, by changing the dosage timing and so on. The cffective amount of an
ANGPTL3 dsRNA agent or ANGPTL3 antisense polynucleotide agent will vary with the
particular condition being treated, the age and physical condition of the subject being treated;

the severity of the condition, the duration of the treatiment, the nature of the concurrent therapy
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(if any), the specific route of administration, and additional factors within the knowledge and
expertise of the health practitioner. For example, an effective amount way depend upon the
desired level of ANGPTL3 polypeptide activity and or ANGPTL3 gene expression that is
effective to treat the ANGPTL3-associated disease or condition. A skilled artisan can
empirically determine an effective amount of a particular ANGPTL3 dsRNA agent or
ANGPTL3 antiscuse polynucleotide agent of the invention for use in methods of the invention
without necessitating undue experimentation. Combined with the teachings provided herein,
by selecting from among various ANGPTL3 dsRNA agents or ANGPTL3 antisense
polynucleotide agents of the invention, and weighing factors such as potency, relative
bioavailability, patient body weight, severity of adverse side-effects and preferred mode of
adroinistration, an effective prophylactic or therapeutic ireatment regimen can be planned that
is effective to treat the particular subject. As used in embodiments of the invention, an
effective amount of an ANGPTL3 dsRNA agent or ANGPTL3 antisense polynucleotide agent
of the invention can be that amount that when contacted with a cell results in a desired
biological effect i the cell,

It will be recognized that ANGPTL3 gene silencing may be determined in any cell
expressing ANGPTL3, cither constitutively or by genomic engineering, and by any appropriate
assay. In some embodiments of the invention, ANGPTL3 gene expression is reduced by at
least 5%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%,
65%, 70%, 75%, 80%, 83%, 90%, 953%, or 100% by administration of an ANGPTL3 dsRNA
agent of the invention. In some embodiments of the invention, ANGPTL3 gene expression is
reduced by at between 5% and 10%, 5% and 253%, 10% and 56%, 10% and 75%, 25% and
75%, 25% and 100%, or 50% and 100% by administration of an ANGPTL3 dsRNA agent of

the invention.

Dosing

ANGPTL3 dsRNA agents and ANGPTL3 antisense polynucleotide agents are
delivered in pharmaceutical compositions in dosages sufficient to inhibit expression of
ANGPTL3 genes. In certain embodiments of the invention, a dose of ANGPTL3 dsRNA
agent or ANGPTL3 antisense polynucleotide agent is in a range of 0.01 to 200.0 milligrams
per kilogram body weight of the recipient per day, generally in the range of 1 to 50 mg per
kilogram body weight, 5 to 40 mg/kg body weight, 10 to 30 mg/kg body weight, 1 to 20 mg/kg
body weight, 1 to 10 mg/kg body weight, 4 to 15 mg/kg body weight per day, inclusive, For

example, the ANGPTL3 dsRNA agent or ANGPTL3 antisense polynucleotide agent can be
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administered in an amount that is from about 0.01 mg/ke, 0.05 mg/kg, 0.1 mg/kg, 0.2 mg/kg,
0.3 mg/kg, 0.4 wg/kg, 0.5 mg/kg, T wogkg, 1.1 mg/kg, 1.2 mg/kg, 1.3 mg/kg, 1.4 mg/kg, 1.5
mg/kg, 1.6 mg/kg, 1.7 mg/kg, 1.8 mg/kg, 1.9 mg/ke, 2 mg/kg, 2.1 mg/ke, 2.2 mg/kg, 2.3
mg/kg, 2.4 mg/kg, 2.5 mg/ke, 2.6 mg/kg, 2.7 mg/kg, 2.8 mg/kg, 2.9 mg/kg, 3.0 mg/kg, 3.1
mg/kg, 3.2 mg/kg, 3.3 mg/kg, 3.4 mg/kg, 3.5 mg/kg, 3.6 mg/ke, 3.7 mg/kg, 3.8 mg/kg, 3.9
mg/kg, 4 mg/kg, 4.1 mg'kg, 4.2 mg/kg, 4.3 mg/kg, 4.4 mg/kg

fobd

4.5 mg/kg, 4.6 mg/kg, 4.7
mg/kg, 4.8 mg/ke, 4.9 mg/kg, 5 mg/kg, 5.1 mg/kg, 5.2 mg/kg, 5.3 mg/kg, 5.4 mg/kg, 5.5
mg'kg, 5.6 mg/kg, 5.7 mg/keg, 5.8 mg/kg, 5.9 mg/kg, 6 mg/kg, 6.1 mg/kg, 6.2 mg/kg, 6.3
mg/kg, 6.4 mg/kg, 6.5 mg/ke, 6.6 mg/kg, 6.7 mg/kg, 6.8 mg/kg, 6.9 mg/kg, 7 mg/kg, 7.1
mg/kg, 7.2 mg/kg, 7.3 mg/'kg, 7.4 mg/kg, 7.5 mg/kg, 7.6 mg/kg, 7.7 mg/kg, 7.8 mg'kg, 7.9
mg/kg, 8 mg/kg, 8.1 mg/kg, 8.2 mg/kg, 8.3 mg/kg, 8.4 mgkg, §.5 mg/kg, 8.6 mg/kg, 8.7
mg/kg, 8.8 mg/kg, 8.9 mg/ke, 9 mg/ke, 9.1 mg/kg, 9.2 mg/keg, 9.3 mg/kg, 9.4 mg/kg, 9.5
mg/kg, 9.6 mg/kg, 9.7 mg/kg, 9.8 mg/kg, 9.9 mg/kg, 10 mg/kg, 11 mg/kg, 12 mg/kg, Img/keg,
14 mg/kg, 15 myg/kg, 16 mg/kg, 17 mg/kg, 18 mg/kg, 19 mg/ke, 20 mg/kg, 21 mg/kg, 22
mg/kg, 23mg/kg, 24 mg/kg, 25 mg/keg, 26 mg/kg, 27 mg/ke, 28 mg/ke, 29 mg/ke, 30 mgkg,
31 mg/kg, 32 mg/kg, 33mg/kg, 34 mg/kg, 35 mg/ke, 36 mg/kg, 37 mg/kg, 38 mg/kg, 39 mg/ke,
40 mg/ke, 41 mg/ke, 42 mg/ke, 43mg/ke, 44 mg/kg, 45 mg'ke, 46 mg/kg, 47 mg/kg, 48 mg/kg,
49 mg/kg, through 50 mg/kg body per single dose.

Various factors may be considered in the determination of dosage and timing of
delivery of an ANGPTL3 dsRNA agent of the invention. The absolute amoant of an
ANGPTL3 dsRNA agent or ANGPTL3 antisense polynucleatide agent delivered will depend
upon a variety of factors including a concurrent treatment, the number of doses and the
individual subject parameters inchuding age, physical condition, size and weight. These are
factors well known to those of ordinary skill in the art and can be addressed with no more than
routine experimentation. In some embodiments, a maximum dose can be used, that is, the
highest safe dose according to sound medical judgment.

Methods of the invention may in some embodiments include administering to a subject
1,2,3,4,5,6,7, 8, 9, 10, or more doscs of an ANGPTL3 dsRNA agent or ANGPTL3
antisense polynucleotide agent. In some instances, a pharmaceutical compound, {e.g.,
comprising an ANGPTL3 dsRNA agent or comprising an ANGPTL3 antisense polynucleotide
agent) can be administered to a subject at least daily, every other day, weekly, every other
week, monthly, etc. Doses may be administered once per day or more than once per day, for
example, 2, 3, 4, 5, or more times in one 24 howr period. A pharmsaceutical composition of the

mvention may be administered once daily, or the ANGPTL3 dsRINA agent or ANGPTL3
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antisense polynucleotide agent miay be administered as two, three, or more sub-doses at
appropriate intervals throughout the day or even using continuous infusion or delivery through
a controlled release formulation. In some embodiments of methods of the invention, a
pharmaccutical composition of the invention is administered to a subject one or more times per
day, one or more times per week, one or more times per month, or one or more times per year.
Methods of the invention, in somme aspects, include administration of a pharmaceutical
compound alone, in combination with one or more other ANGPTL3 dsRNA agents or
ANGPTL3 antisense polymucleotide agents, and/or in combination with other drug therapies or
reatment activities or regimens that are administered to subjects with an ANGPTL3-associated
disease or condition. Pharmaceutical compounds may be administered in pharmaceutical
compositions. Pharmaceuniical compositions used in methods of the invention may be sterile
and contain an amount of an ANGPTL3 dsRNA agent or ANGPTL3 antisense polynucleotide
desired response in a unit of weight or volume suitable for administration to a subject. A dose
administered to a subject of a pharmaceutical composition that includes an ANGPTL3 dsRNA
agent or ANGPTL3 antisense polynueleotide agent to reduce ANGPTL3 protein activity can
be chosen n accordance with differcnt parameters, in particular in accordance with the mode
of administration used and the state of the subject. Other factors include the desired period of
treatiment. In the event that a response in @ subject is insufficient at the initial doses apphied,
higher doses (or effectively higher doses by a different, more localized delivery route) may be

employed to the extent that patient tolerance permits.

Treatment

ANGPTL3-associated diseases and conditions in which a decrease in a level and/or
activity of ANGPTL3 polypeptide is effective to treat the disease or condition, can be treated
using methods and ANGPTL3 dsRNA agents of the invention to inhibit ANGPTL3 expression.
Examples of diseases and conditions that may be treated with an ANGPTL3 dsRNA agent or
ANGPTL3 antiscunse polynucleotide agent of the invention and a treatment method of the
invention, include, but are not limited to: hyperlipidemia, hypertriglyceridemia, abnormal lipid
and/or cholesterol metabolism, homozygous and heterozygous familial hypercholesterolemia,
statin resistant hypercholesterolemia, cardiometabolic disease, obesity, atherosclerosis, type 11
diabetes mellitus, cardiovascular disease, coronary artery disease, non-alcoholic steatohepatitis,

non-alcoholic faity liver disease, and pancreatitis caused by hypertriglycerideria. Such
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diseases and conditions may be referred to herein as “ANGPTL3-associated discases and
conditions” and “diseases and conditions caused and/or modulated by ANGPTL3.”

In certain aspects of the invention, a subject may be administered an ANGPTL3
dsRNA agent or ANGPTL3 antisense polynucleotide agent of the invention at a time that is
one or more of before or after diagnosis of an ANGPTL3-associated disease or condition. In
some aspects of the invention, a subject is at risk of having or developing an ANGPTL3-
associated disease or condition. A subject at risk of developing an ANGPTL3-associated
disease or condition is one who has an increased probability of developing the ANGPTL3-
associated disease or condition, compared to a control risk of developing the ANGPTL3-
associated disease or condition. In some embodiments of the invention, a level of risk may be
statistically significant corapared to a control level of risk. A subject at risk may include, for
mstance, a subject who is, or will be, a subject who has a preexisting disease and/or a genetic
abnormality that makes the subject more susceptible to an ANGPTL3-associated disease or
condition than a control subject without the preexisting disease or genetic abnormality; a
subject having a farnily and/or personal medical history of the ANGPTL3-associated disease or
condition; and a subject who has previously been treated for an ANGPTL3-associated disease
or condition, It will be understood that a preexisting discase and/or a genetic abnormality that
makes the subject more susceptible to an ANGPTL3-associated disease or condition, may be a
disease or genetic abnormality that when present has been previously identified as having a
correlative relation to a higher likehhood of developing an ANGPTL3-associated disease or
condition,

It will be understood that an ANGPTL3 dsRNA agent or ANGPTL3 antisense
polynuclestide agent may be administered to a subject based on a medical status of the
individual subject. For example, a health-care provided for a subject may assess a lipid level
measured in a sample obtained from a subject and determine it is desirable to reduce the
subject’s lipid level, by administration of an ANGPTL3 dsRNA agent or ANGPTL3 antisense
polynuciestide agent of the invention. In this example, the lipid level may be considered to be
a physiological characteristic of an ANGPTL3-associated condition, even if the subject is not
diagnosed as having an ANGPTL3-assoicated disease such as one disclosed herein, A
healthcare provider may monitor changes in the subject’s lipid level, as a measure of efficacy
of the administered ANGPTL3 dsRNA agent or ANGPTL3 antisense polynucleotide agent of
the invention. In a non-limiting example, a biological sampie, such as a blood or serum sampie
may be obtained from a subject and a lipid level for the subject determined in the sample. An

ANGPTL3 dsRNA agent or ANGPTL3 antisense polynucleotide agent is administered to the
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subject and a blood or serum sample is obtained from the subject folowing the administration
and the lipid level determined using the sample and the resulis compared {o the results
determined in the subject’s pre-administration (prior) sample. A reduction in the subject’s lipid
level in the later sample compared to the pre-administration level indicates the administered
ANGPTL3 dsRNA agent or ANGPTL3 antisense polynucleotide agent efficacy in reducing the
lipid level in the subject.

Certain embodiments of methods of the invention include adjusting a treatment that
includes administering a dsRNA agent or an ANGPTL3 antisense polynucieotide agent of the
invention to a subject based at least in part on assessment of a change in one or more of the
subject’s physiological characteristics of an ANGPTL3-associated disease or condition
resuiting from the treatment. For example, in some embodiments of the invention, an effect of
an administered dsRNA agent or ANGPTL3 antisense polynucieotide agent of the invention
may be determined for a subject and used to assist in adjusting an amount of a dsRNA agent or
ANGPTL3 antisense polynucleotide agent of the invention subsequently administered to the
subject, In a non-limiting exaraple, a subject is administered a dsRNA agent or ANGPTL3
antisense polynucleotide agent of the invention, the subject’s lipid level is determined after the
administration, and based at least in part on the determined level, a greater amount of the
dsRNA agent or ANGPTL3 antisense polynucleotide agent is determined to be desirable in
order to increase the physiological effect of the administered agent, for example to reduce or
further reduce the subject’s lipid level. In another non-limiting example, a subject is
administered a dsRNA agent or ANGPTL3 antisense polynucleotide agent of the invention, the
subject’s lipid level is determined after the administration and based at least in part on the
determined level, a lower amount of the dsRNA agent or ANGPTL3 antisense polynucleotide
agent is desirable to administer to the subject.

Thus, some embodiments of the invention include assessing a change in one or more
physiological characteristics of resulting from a subject’s previous treatment to adjust an
amount of a dsRNA agent or ANGPTL3 antisense polynucleotide agent of the invention
subsequently admmistered to the subject. Some embodiments of methods of the mvention
include 1, 2, 3, 4, 5, 6, or more determinations of a physiological characteristic of an
ANGPTL3-associated discase or condition to assess and/or monitor the efficacy of an
administered ANGPTL3 dsRMNA agent or ANGPTL3 antisense polynucleotide agent of the
invention, and optionally using the determinations to adjust one or more of: a dose,
adroinistration regimen, and or administration frequency of a dsRMNA agent or ANGPTL3

antisense polynucleotide agent of the invention to treat an ANGPTL3-associated disease or
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condition in a subject. In some embodiments of methods of the invention, a desired result of
adrinistering an effective amount of a dsRNA agent or ANGPTL3 antisense polynucleotide
agent of the invention to a subject is a reduction of the subject’s lipid level, serum lipid level,
LDL level, LDL : HDL ratio, trighyceride level, fat present in a subject’s liver, etc., as
compared to a prior level determined for the subject, or to a control level.

As used herein, the terms “treat”, “treated”, or “treating” when used with respect to an
ANGPTL.3-associated disease or condition may refer to a prophylactic treatment that decreases
the likelihood of a subject developing the ANGPTL3-associated disease or condition, and also
may refer to a treatroent afier the subject has developed an ANGPTL3-associated disease or
condition in order to eliminate or reduce the level of the ANGPTL3-associated disease or
condition, prevent the ANGPTL3-associated disease or condition from becoming more
advanced (e.g., more severe), and/or slow the progression of the ANGPTL3-associated disease
or condition in a subject compared to the subject in the absence of the therapy to reduce
activity in the subject of ANGPTL3 polypeptide.

Certain embodiments of agents, compositions, and methods of the invention can be
used to inhibit ANGPTL3 gene expression. As used herein in reference to expression of an
ANGPTL3 gene, the terms “inhibit,” “silence,” “reduce,” “down-regulate,” and “knockdown”
mean the expression of the ANGPTL3 gene, as measured by one or more of: a level of RNA
transcribed from the gene, a level of activity of ANGPTL3 expressed, and a level of
ANGPTL3 polypeptide, protein or protein sabuunit translated from the mRNA in a cell, group
of cells, tissue, organ, or subject in which the ANGPTL3 gene is transcribed, is reduced when
the cell, group of cells, tissue, organ, or subject is contacted with (e.g., treated with) an
ANGPTL3 dsRNA agent or ANGPTL3 antisense polynucleotide agent of the invention,
compared to a control level of RNA transcribed from the ANGPTL3 geue, a level of activity of
expressed ANGPTL3, or a level of ANGPTL3 translated from the MRNA, respectively. In
some embodiments, a control level 1s a level in a cell, tissue, organ or subject that has not been
contacted with {e.g. treated with) the ANGPTL3 dsRNA agent or ANGPTL3 antisense

polymucleotide agent.

Administration methods

A variety of administration routes for an ANGPTL3 dsRNA agent or ANGPTL3
antisense polynucleotide agent are available for use in methods of the invention. The
particular delivery mode selected will depend at least in part, upon the particular condition

being treated and the dosage required for therapeutic efficacy. Methods of this invention,
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generally speaking, may be practiced using any mode of administration that is medically
acceptable, meauning any mode that produces effective levels of treatment of an ANGPTL3-
associated disease or condition without causing clinically unacceptable adverse effects. In
some embodiments of the invention, an ANGPTL3 dsRNA agent or ANGPTL3 antisense
polynucleotide agent may be administered via an oral, enteral, mucosal, subcutaneous, and/or
parenteral route. The term “parenteral” includes subcutancous, intravenous, mtrathecal,
intramuscular, intraperitoneal, and intrasternal injection, or infusion techniques. Other routes
include but are not limited to nasal (e.g., via a gastro-nasal tube), dermal, vaginal, rectal,
sublingual, and inhalation. Delivery rouates of the invention may include intrathecal,
intraventricular, or intracranial. In some embodiments of the invention, an ANGPTL3 dsRNA
agent or ANGPTL3 antisense polynucleotide agent may be placed within a slow release ratrix
and administered by placement of the matrix in the subject. In some aspects of the invention,
an ANGPTL3 dsRNA agent or ANGPTL3 antisense polynucleotide agent ay be delivered to
a subject cell using nanoparticles coated with a delivery agent that targets a specific cell or
organeile. Various delivery means, methods, agents arc known in the art. Non-limiting
examples of delivery methods and delivery agents are additionally provided elsewhere herein.
In some aspects of the invention, the term “delivering” i reference to an ANGPTL3 dsRNA
agent or ANGPTL3 antisense polynucleotide agent may mean administration to a cell or
subject of one or more “naked” ANGPTL3 dsRNA agent or ANGPTL3 antisense
polymucleotide agent sequences and 1 certain aspects of the invention “delivering” means
administration to a cell or subject via transfection means, delivering a cell comprising an
ANGPTL3 dsRNA ageunt or ANGPTL3 antiscuse polyoucleotide agent to a subject, delivering
a vector encoding an ANGPTL3 dsRNA agent or ANGPTL3 antisense polynucleotide agent
into g cell and/or subject, ete. Delivery of an ANGPTL3 dsRNA agent or ANGPTL3 antisense
polymucieotide agent using a transfection means may mclude administration of a vectorto a
cell and/or subject.

In some methods of the invention one or more ANGPTL3 dsRNA agents or ANGPTL3
antiscnse polynucleotide agents may be administered in forrmulations, which may be
administered in pharmacentically acceptable solutions, which may routinely contain
pharmaceutically acceptable concentrations of salt, buffering agents, preservatives, compatible
carriers, adjuvants, and optionally other therapeutic ingredients. fn some embodiments of the
invention an ANGPTL3 dsRNA agent or ANGPTL3 antisense polynucleotide agent may be
formulated with another therapeutic agent for simulianeous administration. According to

methods of the invention, an ANGPTL3 dsRNA agent or ANGPTL3 antisense polynucleotide
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agent may be administered in a pharmacentical composition. In general, a pharmaceutical
coruposition comprises an ANGPTL3 dsRNA agent or ANGPTL3 antisense polynucleotide
agent and optionally, a pharmaceutically-acceptable carrier. Pharmaceutically-acceptable
carriers are well-known to those of ordinary skill in the art. As used herein, a
pharmaceutically-acceptable carrier means a non-toxic material that does not interfere with the
cffectiveness of the biological activity of the active ingredients, ¢.g., the ability of the
ANGPTL3 dsRNA agent or ANGPTL3 antisense polynucleotide agent to inhibit ANGPTL3
gene expression in a cell or subject. Numerous methods to administer and deliver dsRNA
agents or ANGPTL3 antisense polynucleotide agents for therapeutic use are known in the art
and may be utilized in methods of the invention.

Pharmaceutically acceptable carriers include diluents, fillers, salts, buffers, stabilizers,
solubilizers and other materials that are well-known in the art. Exemplary pharmaceutically
acceptable carriers are described in U8, Pat. No. 5,211,657 and others are known by those
skilled in the art. Such preparations may routinely contain salt, buffering agents, preservatives,
compatible carviers, and optionally other therapeutic agents. When used in medicine, the salts
should be pharmaceutically aceeptable, but non-pharmaceutically acceptable salts may
convenicntly be used to preparc pharmaccutically-acceptable salts thereof and are not excluded
from the scope of the invention. Such pharmacologically and pharmaceutically-acceptable
salts include, but are not limited to, those prepared from the following acids: hydrochloric,
hydrobrowmic, sulfuric, nitrie, phosphoric, maleic, acetic, salicylic, citric, formic, malonic,
succinic, and the like. Also, pharmaceutically-acceptable salts can be prepared as alkaline
metal or alkaline earth salts, such as sodium, potassiom or calcium salts,

Some embodiments of methods of the invention include administering one or more
ANGPTL3 dsRNA agents or ANGPTL3 antisense polynucleotide agents directly to a tissue.
in some embodiments, the tissue to which the compound is administered is a tissue in which
the ANGPTL3-associated discase or condition is present or is likely to arise, non-limiting
examples of which are the liver or kidney. Direct tissue administration may be achieved by
direct injection or other means. Many orally delivered compounds naturally travel to and
through the liver and kidneys and some embodiments of treatment methods of the invention
include oral administration of one or more ANGPTL3 dsRNA agents to a subject. ANGPTL3
dsRMNA agents or ANGPTL3 antisense polynucieotide agents, either alone or in conjunction
with other therapeutic agents, may be administered once, or alternatively they may be
adroinistered in a plurality of adminisirations. I administered multiple times, the ANGPTL3

dsRINA agent or ANGPTL3 antisense polynucleotide agent may be administered via different
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routes. For example, though not intended to be limiting, a first (or first several)
administrations may be made via subcutancous means and one or more additional
administrations may be oral and/or systemic administrations.

For embodiments of the invention in which it is desirable to administer an ANGPTL3
dsRNA agent or ANGPTL3 antisense polynucleotide agent systemically, the ANGPTL3
dsRNA agent or ANGPTL3 antiscnse polynucleotide agent may be formulated for parenteral
administration by injection, e.g., by bolus injection or continuous infusion. Formulations for
injection may be presented in unit dosage form, ¢.g., in ampoules or in multi-dose containers,
with or without an added preservative. ANGPTL3 dsRNA ageunt formulations (also referred to
as pharmaceutical compositions) may take such forms as suspensions, sohutions or emulsions
in oily or agaeous vehicles, and may contain formulatory agents such as suspending,
stabilizing and/or dispersing agents.

Preparations for parenteral administration include sterile agueons or non-aqueous
solutions, suspensions, and emulsions. Examples of non-agueous solvents are propylene
glycol, polyethylene glycol, vegetable oils such as olive oil, and injectable organic esters such

as ethyl oleate. Aqueous carriers include water, alcoholic/aqueous solutions, emulsions or

wr

suspensions, including saline and buffered media. Parenteral vehicles include sodinm chloride
solution, Ringer's dextrose, dextrose and sodium chloride, lactated Ringer's, or fixed oils.
Intravenous vehicles include fluid and nutrient replenishers, clectrolyte replenishers (such as
those based on Ringer's dextrose), and the like, Preservatives and other additives may also be
present such as, for example, antimicrobials, anti-oxidants, chelating agents, and inert gases
and the like. Lower doses will resull from other forms of administration, such as inlravenous
administration. In the event that a response in a subject s insufficient at the initial doses
applied, higher doses (or effectively higher doses by a different, more localized delivery route)
may be employed to the extent that patient tolerance permits. Multiple doses per day may be
used as needed to achieve appropriate systernic or local levels of one or more ANGPTL3
dsRNA agents or ANGPTL3 antisense polynucleotide agents and to achieve appropriate
reduction in ANGPTL3 protein activity,

In yet other embodiments, methods of the invention include use of a delivery vehicle
such as biocompatible microparticle, nanoparticle, or implant suitable for implantation into a
recipient, ¢.g., a subject. Exemplary bioerodible implants that may be usefal in accordance
with this method are described in PCT Publication No. WO 95/24929 (incorporated by
reference hereiny, which describes a biocompatible, blodegradable polymeric matrix for

containing a biological macromolecule.
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Both non-biodegradable and biodegradable polymeric matrices can be used in methods
of the invention to deliver one or more ANGPTL3 dsRNA agents or ANGPTL3 antisense
polynucleotide agents to a subject. In some embodiments, a matrix may be biodegradable.
Matrix polymers may be natural or synthetic polymers. A polymer can be selected based on
the period of time over which release is desired, generally in the order of a few hours to a year
or longer. Typically, release over a period ranging from between a few hours and three to
twelve months can be used. The polymer optionally is in the form of a hydrogel that can
absorb up to about 90% of its weight in water and further, optionally is cross-linked with
multivalent ions or other polymers,

In general, ANGPTL3 dsRNA agents or ANGPTL3 antisense polynucleotide agents
may be delivered in some embodiments of the invention using the bioerodible implant by way
of diffusion, or by degradation of the polymeric matrix. Exemplary synthetic polymers for
such use are well known in the art. Biodegradable polymers and non-biodegradable polymers
can be used for delivery of ANGPTL3 dsRINA agents or ANGPTL3 antisense polynucleotide
agents using art-known methods. Bioadhesive polymers such as bioerodible hydrogels (sce H.
8. Sawhney, C. P. Pathak and J. A. Huobell in Macromolecules, 1993, 26, 581-587, the
teachings of which are incorporated by reference herciny may also be used to deliver
ANGPTL3 dsRNA agents or ANGPTL3 antisense polynucleotide agents for treatment of an
ANGPTL3-associated discase or condition, Additional suitable delivery systems can include
time-release, delayed release or sustained release delivery systems, Such systems can avoid
repeated administrations of an ANGPTL3 dsRNA agent or ANGPTL3 antisense
polynucieotide agent, increasing convenience to the subject and the medical care professional,
Many types of release delivery systems are available and known to those of ordinary skill in
the art. (Sce for example: U.S, Pat. Nos. 5,075,109; 4,452,775, 4,675,189; 5,736,152;
3,854,480; 5,133,974, and 5,407,686 (the teaching of cach of which is incorporated herein by
reference). 1o addition, pump-based hardware delivery systems can be used, some of which
are adapted for implantation.

Use of a long-term sustained release implant may be suitable for prophylactic treatment
of subjects and for subjects at risk of developing a recurrent ANGPTL3-associated disease or
condition. Long-term release, as used hercin, means that the implant is constructed and
arranged to deliver a therapeutic level of an ANGPTL3 dsRNA agent or ANGPTL3 antisense
polynucieotide agent for at least up to 10 days, 20 days, 30 days, 60 days, 90 days, six months,
a year, or longer., Long-term sustained release implants are well-known to those of ordinary

skill in the art and include some of the release systems described above.
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Therapeutic formulations of ANGPTL3 dsRNA agents or ANGPTL3 antisense
polynucieotide agents may be prepared for storage by mixing the molecule or corpound
having the desired degree of purity with optional pharmaceutically acceptable carriers,
excipients or stahilizers [Remington's Pharmaceutical Sciences 21™ edition, (2006)], in the
form of Iyophilized formulations or aqueous solutions. Acceptable carriers, excipients, or
stabilizers are nontoxic to recipients at the dosages and concentrations emploved, and inchude
buffers such as phosphate, citrate, and other organic acids; antioxidants including ascorbic acid
and methionine; preservatives {such as octadecyldimethylbenzyl ammonium chloride;
hexamethonum chloride; benzalkonium chloride, benzethonium chloride; phenol, butyl or
benzyl alcohol; alkyl parabens such as methyl or propyl paraben; catechol; resorcinol;
cyclohexanol; 3~pentanol; and m-cresol); low molecular weight (less than about 10 residues)
polypeptides; proteins, such as serum albumin, gelatin, or immunoglobulins; hydrophilic
polymers such as polyvinylpyrrolidone; amino acids such as glycine, ghitamine, asparagine,
histidine, arginine, or lysine; monosaccharides, disaccharides, and other carbohydrates
including ghucose, mannose, or dextring; chelating agents such as EDTA; sugars such as
sucrose, mannitol, trehalose or sorbitol; salt-forming counter-ions such as sodium; metal
complexes {¢.g., Zn-protein complexes); and/or non-ionic surfactants such as TWEEN",

PLURONICS® or polyethylene glycol (PEG).

Cells, Subjects, and Controls

Methods of the invention may be used in conjunction with cells, tissues, organs and/or
subjects. In some aspects of the invention a subject is a human or vertebrate wammal
including but not limited to a dog, cat, horse, cow, goat, mouse, rat, and primate, ¢.g., monkey.
Thus, the invention can be used to treat ANGPTL3-associated diseases or conditions in human
and non-human subjects. In some aspects of the invention a subject may be a farm animal, a
zoo animal, a domesticated animal or non-domesticated animal and methods of the invention
can be used in veterinary prevention and treatment regimens. In some embodiments of the
mvention, the subject is a human and methods of the invention can be used n human
prevention and treatment regimens,

MNon-limiting exarples of subjects to which the present invention can be applied are
subjects who are diagnosed with, suspected of having, or at risk of having a discase or
condition associated with a higher than desirable ANGPTL3 expression and/or activity, also
referred to as “elevated levels of ANGPTL3 expression”. Nop-limiting examples of diseases

and conditions associated with a higher than desirable levels of ANGPTL3 expression and/or
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activity are described elsewhere herein, Methods of the invention may be applied to a subject
who, at the time of treatment, has been diagnosed as having the disease or condition associated
with a higher than desirable ANGPTL3 expression and/or activity, or a subject who is
considered to be at risk for having or developing a discase or condition associated with a
higher than desirable ANGPTL3 expression and/or activity. In some aspects of the invention a
discasc or condition associated with a higher than desirable ANGPTL3 level of expression
and/or activity is an acute disease or condition, and in certain aspects of the invention a disease
or condition associated with a higher than desirable ANGPTL3 level of expression and/or
activity is a chronic disease or condition.

In a non-limiting example, an ANGPTL3 dsRNA agent of the mvention is administered
to a subject diagnosed with, suspected of having, or at risk of having, statin resisiant
hypercholesterolemia, which is a disease in which it is desirable to reduce ANGPTL3
expression. Methods of the invention may be applied to the subject who, at the time of
treatment, has been diagnosed as having the discase or condition, or a subject who is
considered fo be at risk for having or developing the disease or condition.

In another non-limiting example, an ANGPTL3 dsRNA agent of the invention is
administered to a subject diagnosed with, suspected of having, or at risk of having,
hyperlipidemia, which is a disease in which it is desirable to reduce ANGPTL3 expression.
Methods of the invention may be applied to the subject who, at the time of treatment, has been
diagnosed as having the disease or condition, or a subject who is considered to be at risk for
having or developing the disease or condition.

A cell to which methods of the invention may be applied include cells that are in vinro,
in vivo, ex vivo cells. Cells may be in a subject, in culture, and/or in suspension, or in any
other suitable state or condition. A cell to which a method of the invention may be applied can
be a liver cell, a hepatocyte, a cardiac cell, a pancreatic cell, a cardiovascular cell, kidney cell
or other type of vertebrate cell, including homan and non-human mammalian cells, In certain
aspects of the invention, a cell to which methods of the invention may be applied is a healthy,
normal cell that is not known to be g disease cell. In certain ermbodiments of the mvention a
cell to which methods and compositions of the invention are applied to a liver cell, a
hepatocyte, a cardiac cell, a pancreatic cell, a cardiovascular cell, and/or a kidney cell. In
certain aspects of the invention, a control cell is a normal cell, but it will be understood that a
cell having a disease or condition may also serve as a control celi in particular circumstances
for example to compare results n a ireated cell having a disease or coudition versas an

untreated cell having the disease or condition, etc.
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A level of ANGPTL3 polypeptide activity can be determined and compared to control
level of ANGPTL3 polypeptide activity, according to methods of the invention. A control may
be a predetermined value, which can take a variety of torms. It can be a single cut-off value,
such as a median or mean. It can be established based upon comparative groups, such as in
groups having normal levels of ANGPTL3 polypeptide and/or ANGPTL3 polypeptide activity
and groups having increased levels of ANGPTL3 polypeptide and/or ANGPTL3 polypeptide
activity. Another non-limiting example of comparative groups may be groups having one or
more symptoms of or a diagnosis of an ANGPTL3-associated disease or condition; groups
without having one or more symptoms of or a diagnosis of the disease or condition; groups of
subjects to whom an siRNA treatment of the invention has been administered; groups of
subjects to whom an siRNA treatment of the invention has not been administered. Typically, a
control may be based on apparently healthy normal individuals in an appropriate age bracket or
apparently healthy cells. It will be understood that controls according to the invention may be,
in addition to predetermined values, samples of materials tested in parallel with the
experimental materials, Examples inclade samples from control populations or control samples
generated through manufacture to be tested in parallel with the experimental samples. In some
embodiments of the invention, a control may inclade a cell or subject not contacted or treated
with an ANGPTL3 dsRNA agent of the invention and in such instances, a control level of
ANGPTL3 polypeptide and/or ANGPTL3 polypeptide activity can be compared to a level of
ANGPTL3 polypeptide and/or ANGPTL3 polypeptide activity in a cell or subject contacted
with an ANGPTL3 dsRNA agent or ANGPTL3 antisense polynucleotide agent of the
mvention.

In some embodiments of the mvention a level of ANGPTL3 polypeptide determined
for a subject can be a control level against which a level of ANGPTL3 polypeptide determined
for the same subject at a different time is compared. In a non-limiting example, a level of
ANGPTL3 is determined in a biological sample obtained from a subject who has not been
administered an ANGPTL3 treatment of the invention. In some embodiments, the biological
sample is a serum sample. The level of ANGPTL3 polypeptide determined in the sample
obtained from the subject can serve as a baseline or control value for the subject. After one or
more administrations of an ANGPTL3 dsRNA agent to the subject in a {reatment method of
the tnvention, one or more additional serum samples can be obtained from the subject and the
ievel of ANGPTL3 polypeptide in the subsequent sample or samples can be compared to the
control/baseline level for the sabject. Such comparisons can be used to assess onset,

progression, or recession of an ANGPTL3 associated disease or condition in the subject. For
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example, a level of ANGPTL3 polypeptide in the baseline sample obtained from the subject
that is higher thao a level obtaived from the same subject afier the subject has been
administered an ANGPTL3 dsRNA agent or ANGPTL3 antisense polynucleotide agent of the
invention indicates regression of the ANGPTL3-associated disease or condition and indicates
efficacy of the administered ANGPTL3 dsRNA agent of the invention for treatment of the
ANGPTL3-associated disease or condition.

In some aspects of the invention, values of one or more of a level of ANGPTL3
polypeptide and/or ANGPTL3 polypeptide activity determined for a subject may serve as
control values for later comparison of levels of ANGPTL3 polypeptide and/or ANGPTL3
activity, in that same subject, thus permitting assessment of changes from a “baseline”
ANGPTL3 polypeptide activity in a subject. Thus, an initial ANGPTL3 polypeptide level
and/or initial ANGPTL3 polypeptide activity level may be present and/or determined ina
subject and methods and compounds of the invention ray be used to decrease the level of
ANGPTL3 polypeptide and/or ANGPTL3 polypeptide activity in the subject, with the initial
ievel serving as a control evel for that subject.

Using methods of the invention, ANGPTL3 dsRNA agents and/or ANGPTL3 antisense
polynucicotide agents of the invention may be administered to a subject. Efficacy of the
administration and treatment of the invention can be assessed when a level of ANGPTL3
polypeptide in a serum sample obtained from a subject is decreased by at least 0.5%, 1%, 5%,
10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, or more compared to a pre-
administration level of ANGPTL3 polypeptide in a serum sample obtained from the subject at
a prior thme point, or compared to a non-contacted countrol level, for example a level of
ANGPTL3 polypeptide in a control serum sample. It will be understood that a level of
ANGPTL3 polypeptide and a level of ANGPTL3 polypeptide activity both correlate with a
level of ANGPTL3 gene expression. Certain embodiments of methods of the invention
comprise administering an ANGPTL3 dsRNA and/or ANGPTL3 antisense agent of the
invention to a subject in an amount effective to inhibit ANGPTL3 gene expression and thereby
reduce a level of ANGPTL3 polypeptide and reduce a level of ANGPTL3 polypeptide activity
in the subject.

Some embodiments of the invention, include determining presence, absence, and/or an
amount (also referred to herein as a level) of ANGPTL3 polypeptide in one or more biological
samples obtained from one or more subjects. The determination can be used to assess efficacy
of a treatment method of the invention. For example, methods and compositions of the

mvention can be used to determine a level of ANGPTL3 polypeptide in a biclogical sample
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obtained from a subject previously treated with administration of an ANGPTL3 dsRNA agent
and/or an ANGPTL3 antisense agent of the invention. A level of ANGPTL3 polypeptide
determined in a serum sample obtained from the treated subject that is lower by at least 0.5%,
1%, 5%, 10%, 2054, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, or more compared to a
pretreatment level of ANGPTL3 polypeptide determined for the subject, or compared to a non-
contacted control biological sample level, indicates a level of efficacy of the treatment
administered to the subject.

In some embodiments of the invention a physiological characteristic of an ANGPTL3-
associated disease or condition determined for a subject can be a control determunation against
which a determination of the physiological characteristic in the same subject at a different time
is compared. In a non-limiting exarple, a physiological characteristic such as a lipid level
and/or an HDL: LDL ratio is determined in a biclogical sample, such as a serum sample,
obtained from a subject who has not been administered an ANGPTL3 treatment of the
invention. The lipid level and/or HDL : LDL ratio {and/or other physiological characteristic of
an ANGPTL3 disease or condition) determined in the sarople obtained from the subject can
serve as a baseline or control value for the subject. Afier one or more administrations of an
ANGPTL3 dsRNA agent to the subject in a treatment method of the invention, one or more
additional serum samples can be obtained from the subject and the lipid level and/or HDL :
LDL ratio in the subsequent sarmple or samples are compared to the control/baseline level
and/or ratio, respectively, for the subject. Such comparisons can be used o assess onset,
progression, or recession of an ANGPTL3 associated disease or condition in the subject. For
example, a lipid level in the baselive sample obtained froru the subject that is higher than a
lipid level determined in a sample obtained from the same subject after the subject has been
administered an ANGPTL3 dsRNA agent or ANGPTL3 antisense polynucieotide agent of the
invention indicates regression of the ANGPTL3-associated disease or condition and indicates
efficacy of the administered ANGPTL3 dsRNA agent of the invention for treatment of the
ANGPTL3-associated disease or condition.

In some aspects of the invention, valucs of one or more of a physiological characteristic
of an ANGPTL3-associcated disease or condition determined for a subject may serve as
control values for later comparison of the physiological characteristics in that same subject,
thus permitting assessment of changes from a “baseline” physiological characteristic in a
subject. Thus, an initial physiological characteristic may be present and/or determined in a

subject and methods and compounds of the invention may be used to decrease the level of
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ANGPTL3 polypeptide and/or ANGPTL3 pelypeptide activity in the subject, with the initial
physiological characteristic determination serving as a control for that subject.

Using methods of the invention, ANGPTL3 dsRNA agents and/or ANGPTL3 antisense
polynucleotide agents of the invention may be administered to a subject in an effective amount
to treat an ANGPTL3 disease or condition. Efficacy of the administration and treatment of the
mvention can be assessed by determining a change in one or more physiological characteristics
of the ANGPTL3 disease or condition. In a non-limiting example, a lipid level in a serum
sample obtained from a subject is decreased by at least 0.5%, 1%, 5%, 10%, 20%, 30%, 40%,
50%, 60%, 70%, 80%, 90%, 93%., or more compared to a pre-adminisiration lipid in a seram
sample obtained from the subject at a prior time point, or compared to a non-contacted control
fevel, for example a lipid level in a control serum sarple. It will be understood that a lipid
level, HDL level, HDL : LDL ratio, triglyceride level, amount of fat in a subject’s liver each
correlates with a level of ANGPTL3 geve expression. Certain embodiments of methods of the
invention comprise administering an ANGPTL3 dsRNA and/or ANGPTL3 antisense agent of
the vention to a subject i an arnount effective to inhibit ANGPTL3 gene expression and
thereby reduce a lipid level, HDL level, HDL : LDL ratio, triglyceride level, amount of fat ina
subject’s liver, or otherwise positively tmpact a physiological characteristic ot an ANGPTL3-
assocaited disease or condition in the subject.

Some embodiments of the invention, include determining presence, abseunce, and/or a
change in a physiological characteristic of an ANGPTL3-associated disease or condition using
methods such as but not limited to: (1) assessing one or more biological samples obtained from
oune or more subjects for the physiological characteristic; (2) imaging a subject (for example
but not limited to obtaining a liver image); and (3) or physical examination of the subject. The

determination can be used to assess efficacy of a treatment method of the invention.

its
Also within the scope of the invention are kits that comprise one or more ANGPTL3

dsRNA agents and/or ANGPTL3 antisense polynucleotide ageunts and instructions for its use in
methods of the invention. Kits of the invention may include one or more of an ANGPTL3
dsRNA agent, ANGPTL3 sense polynucleotide, and ANGPTL3 antisense polynucleotide agent
that may be used to treat an ANGPTL3-associated disease or condition. Kits containing one or
more ANGPTL3 dsRNA agents, ANGPTL3 sense polynucleotides, and ANGPTL3 antisense
polynucleotide agents can be prepared for use in treatment methods of the invention.

Components of kits of the invention may be packaged either in agueous medium or in
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fyophilized form. A kit of the invention may comprise a carrier being compartmentalized to
receive in close confinement therein one or more container means or series of container means
such as test tubes, vials, flasks, bottles, syringes, or the like. A first container means or series
of container means may contain one or more compounds such as an ANGPTL3 dsRNA agent
and/or ANGPTL3 sense or antisense polynucleotide agent. A second container means or series
of contammer means may contain a targeting agent, a labelling agent, a delivery agent, ete. that
may be inchuded as a portion of an ANGPTL3 dsRINA agent and/or ANGPTL3 antisense
polynuclectide to be administered in an embodiment of a treatment method of the invention.

A kit of the mvention may also include instroctions. Instructions typically will be in
written form and will provide guidance for carrying-out a treatment embodied by the kit and

for making a deterroination based upou that treatment.

The following exawmples are provided to illustrate specific instances of the practice of
the present invention and are not intended to limit the scope of the invention. As will be
apparent to one of ordivary skill in the art, the present mvention will find application in a

variety of compositions and methods.

Examples

Example I
Synthesis of ANGPTL3 RNA1 Agents,

ANGPTL3 RNAI agent duplexes shown in Table 2-5, above, were synthesized in
accordance with the following general procedures:
Sense and antisense strand sequences of siRNA were synthesized on oligonucleotide
synthesizers using a well-established solid phase synthesis method based on phosphoramidite
chemistry. Oligonucieotide chain propagation is achieved through 4-step cycles: a deprotection,
a condensation, a capping and an oxidation or a sulfurization step for addition of each
sucleotide. Syntheses were performed on a solid support made of controlled pore glass (CPG,
1000 A). Monomer phosphoramidites were purchased from commercial sources.
Phosphoramidites with GalNAc ligand cluster (GLPA1 and GLPAZ2 as non-limiting examples)
were synthesized according to the procedures of Examples 2-3 herein. For siRNAs used for in
vitro screening (Table 2.), syntheses were carried out at 2 pumol scale, and for siRNAs used for
in vivo testing (Table 3, 4 and 5), syntheses were carried out at scale of 5 pmol or larger. In the
case where the GalNAc ligand (GLO-0 as a nou-limiting exaruple) is attached at 37-end of

sense strand, GalNAc ligand attached CPG solid support was used. In the case where the
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GalNAc ligand (GLS-1 or GLS-2 as non-limiting example) is attached at 5’-end of sense
strand, a GalNAc phosphoramidite (GLPA1 or GLPA2 as a nou-limiting example) was used
for the last coupling reaction. Trichloreacetic acid (TCA) 3% in dichloromethane was used for
deprotection of 4,4'-dimethoxytrityl protecting group (DMT). S-Ethylthio-1H-tetrazole was
used as an activator. | in THF/Py/H,O and phenylacetyl disulfide (PADS) in pyridine/MeCN
was uscd for oxidation and sulfurization reactions, respectively. After the final solid phase
synthesis step, solid support bound oligomer was cleaved and protecting groups were removed
by treating with a 1:1 volume solution of 40 wt. % methylamine in water and 28% ammonium
hydroxide solution. For the synthesis of siRNAs used for in vitro screening, crude mixture was
concentrated. The remaining solid was dissolved in 1.0 M NaQOAc, and ice cold EtOH was
added to precipitate out the single strand product as the sodivm salt, which was used for
anncaling without further purification. For the synthesis of siRNAs used for in vivo testing,
crude single strand product was further purified by ion pairing reversed phase HPLC (IP-RP-
HPLC). Purified single strand oligonuclestide product from IP-RP-HPLC was converted to
sodium salt by dissolving in 1.0 M NaOAc and precipitation by addition of ice cold EtOH.
Annealing of equimolar complementary sense stand and antisense strand oligonucleotide in
water was performed to form the double strand siRNA product, which was lyophilized to

afford a flufly white solid.

Table 6. Mass and purity mformation of siRNAs provided in Table 2 — see Duplex ID Nos.,

ADY HPLC HPLC
f=g=cg H o ,:LE/F,{{ f=4 1 ,‘EEE{

ADOO00 697277 6973.28 0% 6941.70 >80%
ADO0002Z 703485 7035.29 §92% 6894.64 >80%
ADOOGO3 6948.74 694923 6% 6980.75 6980.99 84%
ADOO0O04 7002.85 7003.42 85% (6896.61 6897.16 >80%
ADOB0O0S 6955.78 6956.4 86% (958,68 6959.34 >80%
ADO006 6955.79 6956.27 85% 06958.69 6959.2 >80%
ADOOGO7 6943 .68 69441 87% 6970.80 6971.41 >80%
ADBOG0E 694270 6943 .41 86% 6986.79 6986.93 >80%
ADOO009 7025.89 7026.56 89% 6873.57 6874.09 82%
ADOO0O10 G978.83 6979.2 83% 6935.66 6936.29 89%
ADOG0LE 7137.95 7138.63 6% 6791.54 6792.11 88%
ADO0O012 T074.87 7075.56 7% 6854.62 6855.26 >80%
ADOOGTS 61947.76 6948.47 36% $996.73 6997.31 85%
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ADOO0I4 6993.82 6994.51 35% 6950.66 6950.84 85%
ADO001S 7009.83 7010.53 84% 6949.67 6950.27 84%
ADO0016 6978.83 6979.56 36% 6935.65 6936.25 >80%
ADG0O017 7056.91 7057.52 7% 6887.58 6888.14 B5%
ADO001E 7016.88 7017.58 86% €927.62 6928.25 83%
ADOU0L9 7016.90 7017.34 87% 6927.64 6928.46 85%
ADOG020 6883.71 6884.18 85% 7075.82 7076.53 >80%
ADOGO21 6883.71 6884.16 88% 7075.80 7076.35 89%
ADOG022 6885.68 6886.17 86% 7043.82 7044.36 89%
ADOGO23 6902.66 6903.06 89% 7026.84 7027.34 88%
ADO00024 6878.62 6879.13 85% 7065.84 7066.38 88%
ADO0025 6902.67 6903.06 87% 7026.83 7027.36 89%
ADO0026 6902.66 6903.09 87% 7026.84 7027.36 87%
ADO00027 6919.65 6920.09 89% 7009.83 7010.01 81%
ADQU0Z8 6958,69 6959.22 90% 6985.82 6986.45 88%
ADOG029 6971.78 6972.48 88% 6957.69 6958.29 86%
ADGOG0O30 7073.88 7074.55 87% 6870.61 6871.25 86%
ADO0031 7120.95 7121.52 36% 6808.54 6809.2 85%
ADOOO32 7057.88 7058.26 87% 6871.61 6872.22 83%
ADO0033 6994.83 6995.26 B5% 6934.67 6935.23 89%
ADOO034 7017.86 7018.53 86% 6411.62 6912.2 87%
ADG0035 7152.97 7153.65 88% 6806.57 6807.27 86%
ADOU036 705789 7058.52 86% 6871.61 6872.78 >80%
ADOG037 7073.90 7074.24 84% 6870.61 6871.2 88%
ADOGO38 7034.87 7035.46 86% 6894.64 6895.21 82%
ADOG0O39 6942.68 6943.32 86% 6986,79 6987.38 86%
AD0OG040 719395 7194.55 35% 675052 751 85%
ADO0041 7080.94 7081.51 87% 6848.55 6849.29 81%
ADOO042 7051.83 7052.46 36% 6877.67 6878.18 83%
ADO0043 6972.79 6973.59 89% 6941.70 6942.23 81%
AD00044 7001.87 7002.43 89% 6412.61 6913.22 82%
ADO004S 702584 7026.44 91% 6948.69 6949.15 82%
ADOU046 6954.81 6955.27 86% 6974.68 6975.21 83%
ADOG047 7010.83 7011.44 &7% 6933.69 6934.26 85%
ADOG04S 6994.82 6995.43 38% 6934.66 6935.26 83%
ADOG049 7018.86 7019.6 >8(% 6895.62 6896.25 >8(%
ADO0050 7096.93 7096.96 >80% 6847.57 6848.13 >8(%

Example 2, Preparation of Intermediate-A and Intermediate-B.

As shown in Scheme 1 below, Intermediate-A was synthesized by treating
commercially available galaciosamine pentaacetate with trimethylsilyl
triftuoromethanesulfonate (TMSOTT) in dichloromethane (DCM). This was followed by

glycosylation with Cbz protected 2-(2-aminoethoxyjethan-1-ol to give Compound i1, The Chz

102




RN

10

20

WO 2023/045994 PCT/CN2022/120421

protecting group was removed by hydrogenation to afford Intermediate-A as a trifluoroacetate
(TFA) salt. Intermediate B was synthesized based on the same scheme except Chz protected 2-
(2-(2-aminoecthoxyiethoxy)ethan-1-ol was used as the starting material,

O G\/\G/\/NH3+ CFgCOd

AcC
AcO “NHAC
OAc Intermediate-A
ACO” OVG\/\\O/\V/‘O\/A\NHE'*
AcO “'NHAc CF,C00
OAc Intermediate-B
1. TMSOTY s} O NHCbz
AcO O e OAC N AcO ~NgT
AcO “NHAG o .2 AcO “NHAc
OAc 2 Ho ™I 0 OAc
i ) #

O 40 NHz* CF,C00
H,, PA/C, TFA AcO g TN 3

W
3B

THE AcO “'NHAG
CAc
intermeadiate-A

Scheme 1

To a sohution of Compound 1 (20.0 g, 51.4 mmwol) in 100 wl 1,2-dichloroethane (DCE)
was added TMSOTT(17.1 g, 77.2 mmol). The resulting reaction solution was stirred at 60 °C
for 2 hrs, and then at 25 °C for 1 hr, Chbz protected 2-(2-aminoethoxyjethan-1-01 (13.5 g, 56.5
mmol) in DCE (100 mL) dried over 4 A powder molecular sieves (10 g) was added dropwise
to the above mentioned reaction sotution at § °C under Ny atmosphere. The resulting reaction
mixture was stirred at 25 °C for 16 hrs under N» atmosphere. The reaction mixture was filtered
and washed with sat. NaHCO; (200 ml), water {200 mL) and sat. brine (200 mL)}, The organic
layer was dried over anhydrous NaySOy, filtered and concentrated under reduced pressure to
give a crude product, which was triturated with 2-Methyltetrahydrofuran/heptane (573, v/v,
1.80 L) for 2 hrs. Resulting mixture was filtered and dried to give Compound 11 (15.0 g, 50.3%
yield) as a white solid.

To a dried and argon purged hydrogenation bottle was carefully added 10% P&/C (1.50

gz}, followed by 10 mL tetrahydrofuran (THF) and then a solution of Compound I (15.0 g, 26.4
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mmol) in THF (300 mL) and TFA (trifluoroacetic acid, 3.00 g, 26.4 mmol}. The resulting
mixtore was degassed and purged with Hy three times and stirred at 25 °C for 3 hrs ander H»
(45 psi) atmosphere. Thin-layer chromatography (TLC, solvent: DCM:MeOH = 1(:1)
indicated Compound I was consumed completely. The reaction mixture was filtered and
concentrated under reduced pressure. Residue was dissoltved in anhydrous DCM (500 mL.) and
concentrated. This process was repeated 3 times to give Intermediate-A (14.0 g, 96.5% yield)
as a foamy white solid. "H NMR (400 MHz DMSO-ds): & ppm 7.90 (d, J = 9.29 Hz, 1 H), 7.78
(brs,3H),523(d,/J=326Hz 1 H),498(dd, /=11.29,3.26 Hz, 1 H), 456 (d, /= 8.53 Hz,
T HYL3.98-4.07(m, 3H),3.79-3.93(m, 2 H),3.55-3.66(m, 5H),2.98 (brd, /=477 Hz, 2
H)y, 2.11¢5,3H),2.00(s,3H), 1.90(s,3 H), L.76 (5, 3 H).

Intermediate-B was synthesized using similar procedures for synthesis of Intermediate-A. 'H
NMR (400 MHz DMSO-d5): 6 ppm 7.90 (br d, /=903 He, 4 H), 5.21 (4, /=351 Hz, 1 H),
4.97(dd, J=11.1 He, 1 H), 4.54 (4, J=8.53 Hz, 1 H), 3.98 - 4.06 (m, 3 H), 3.88 (dt, /= 10.9
Hz, 1 H),3.76 - 3.83 (m, 1 H), 3.49-3.61 (i, $ H), 2.97 (br s, 2 H), 2.10 (5, 3 H), 1.99 (5, 3 H),
1.88 (s, 3 H), 1.78 (5, 3 H). Mass calc. for CopHaaN2Oqy: 478.22; found: 479.3 (M+H ).

Example 3. Synthesis of GalNAc ligand cluster phosphoramidite GLPA1, GLPAZ and
GLPAI1S.

Scheme 2 below was followed to prepare GLPALT and GLPAZ. Starting from benzyl
protected propane-1,3-diamine, it was alkylated with feri-butyl Z-bromoacetate to afford
triester Compound §. The benzyl protecting group was removed by hydrogenation to afford
secondary amine Compound I, Amide coupling with 6-hydroxyhexaneic acid afforded
Compound H1. rerr-Buty! protecting groups were then removed upon treatment of HCl in
dioxane to generate triacid Compound IV, Amide coupling between triacid compound 1V and
intermediate-A or Intermediate-B was performed to afford Compound Va or Vb,
Phosphoramidite GLPAT or GLPA2 was synthesized by phosphitylation of Compound Va or
Vb with 2-Cyanoethyl N,N-diisopropylchlorophosphoramidite and a catalytic amount of 1H-

tetrazole.
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Scheme 2
To a solution of N-Benzyl-1,3-propanediaruine (5.00 g, 30.4 mmol) in
dimethylformamide (DMF, 100 mL) was added fert-butyl 2-bromoacetate (23.7 g, 121 mmol),
5  followed by addition of diisopropylethylamine (DIEA, 23.61 g, 182 mmol} dropwise. The

resuiting reaction mixture was stirred at 25-30 °C for 16 hrs. LCMS showed N-Benzyl-1,3-

propanediamine was consumed completely. Reaction mixture was diluted with HyO (500 mL)

and extracted with EtOAc (500 mL x 2). The combined organics were washed with sat. brine

(1 L), dricd over anhydrous Na,SO,, filtered, and concentrated under reduced pressure to give
10 crude product, which was purified by silica gel column chromatography (gradient: petroleum

cther:ethy! acetate from 20:1 to 5:1). Compound 1 (12.1 g, 78.4% yield) was obtained as a
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colorless oil. "H NMR (400 MHz, CDCLY: S ppm 7.26 - 7.40 (m, 5 H}, 3.79 (s, 2 H), 3.43 (5, 4
HY 321 (s, 2 H), 2.72(dt, J= 169, 734 Hz, 4 H), 1.70 (quin, J= 7.2 Hz, 2 H), 1.44 - 1.50 (m,
27 H).

A dried hydrogenation bettle was purged with Argon three times. Pd4/C (200 mg, 10%)
was added, followed by Me(OH (5 L) and then a solution of Compound 1 (1.00 g, 1.97 mmel)
in MeOH (5 mL). The reaction mixture was degassed under vacuum and refilled with Hy, This
process was repeated three times. The mixture was stirred at 25°C for 12 hrs under Ho (15 psi)
atmosphere. LCMS showed Compound [ was consumed completely. The reaction mixture was
filtered under reduced pressure under Ny atmosphere, Filtrate was concentrated vonder redaced
pressure to give Compound H (655 mg, 79.7% yield) as yellow oil, which was used for the
next step without further purification. 'H NMR {400 MHz, CDCl): & ppm 3.44 (s, 4 H), 3.31
(s, 2H), 278, J="7.1Hz, 2H), 2.68{(t, /=69 Hz, 2 H), 1.88 (brs, 1 H), 1.69 (quin, /= 7.03
He 2 H), 1.44 - 1.50 (s, 27 H).

A mixture of Compound H (655 mg, 1.57 mmol) , 6-hydroxyhexanoic acid (249 mg,
1.89 mmol), DIEA (1.02 g, 7.86 mmol) , 1-ethyl-3-(3-dimethylaminopropyhearbodiimide
hydrochloride (EDCI, 904 mg, 4.72 mmol), and 1-Hydroxybenzotriazole (HOBt, 637 mg, 4.72
mmol) in DMF (6 mL) was degassed and purged with N» three times, and then was stirred at
25°C for 3 hrs under N, atmosphere. LCMS indicated desired product. The reaction mixture
was diluted with H>O (10 mL) and extracted with EtOAc 20 mL (10 mL x 2). Organics were
combined and washed with sat. brine (20 L), dried over anhydrous NapSOy, filtered, and
concentrated to give crude product, which was purified by silica gel column chromatography
{gradient: petroleum ether;ethyl acetate from 5:1 to 1:1) to afford Compound T (630 mg, 77.8%
yield) as a vellow oil. "H NMR (400 MHz, CDCL): 8 ppm 3.90-3.95 (5, 2 H), 3.63 (t, /=640
Hz, 2H),338-345(m, 6 H),2.72 (1, J=6.65Hz, 2 H}, 2.40(t, /J="7.28 Hz, 2 H), 1.55 - 1.75
(m, B H), 1.44 (s, 27 H). Mass cale, for CyrHsoN2Og: 530.36; found: 531.3 (M+H).

A mixture of Compound T (5.5 g, 10.3 mmeol) in HCVdioxane (2M, 55 ml) was
stirred at 25 °C for 3 hrs. LCMS showed complete consumption of Compound {1, Reaction
mixture was filtered, washed with EtOAc (50 mL), and dried under reduced pressure to give
crude product. It was dissolved in CH3OCN (50 mL), volatiles were removed under vacuum.
This process was repeated three times to give Compound IV (2.05 g, 54.5% yield) as a white
solid. "H NMR (400 MHz, D,0): 8 ppm 4.21 (s, 1 H), 4.07 (d, /= 4.5 Hz, 4 H), 3.99 (s, 1 H),
3.45-352(m, 3 H),342(, J=65Hz, 1 H),332-338(m, | H),3.24-331(m, 1 H), 2.37 (4,
J=T74Hz, 1H),224,/=74Hz, 1 H), 1.99(dt, /= 155,753 Hz, 1 H), 1.85 - 1.94 (m, 1
H), 1.85-1.94 (m, 1 H), 1.39- 1.56 (im, 4 H), 1.19 - 1.31 (m, 2 H}.
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A mixture of Compound IV (500 mg, 1.05 mmol}, Intermediate-A (2.02 g, 3.67 mmol),
DIEA (813 mg, 6.30 mmol), EDCI (704 mg, 3.67 mmol} and HOBt (496 mg, 3.67 mumol) in
DMF (16 mL) was degassed and purged with N, for 3 times, and then the mixture was stirred
at 25 °C for 3 s under N2 atmosphere. LCMS indicated desired product. The reaction
mixture was quenched by addition of HoO (10 mL), extracted with DCM (10 mL x 2). The
combined organics were extracted with 10% citric acid (20 mL). The aqueous phase was
neutralized with saturated MaHCO; solution and re-extracted with DCM (10 mL x 2}, Organics
were dried over sodinm sulfate, filtered and concentrated under reduced pressure to give
Compound Va (570 mg, 0.281 mumol, 26.8% yield) as a white solid. "H NMR: (400 MHz,
CDCLY ppm & 7.84 -8.12 (m, 3 H), 6.85-7.15(m, 2 H), 6.66 - 6.81 (m, 1 H), 5.36{br d, J=
27 He, 3 H), 5.11-527(m, 3 H), 4.63-4.85 (0, 3 H), 3.90-4.25 (m, 18 H), 3.37 -3.75 (m,
28 H), 315 -328(m, 4 H), 2.64(brd, /=653 Hz, 2H),2.30- 246 {m, 2 H), 2.13-2.18 (m,
9H), 2.05(s,9H),1.94-2.03 (m, 18H), 1.68(brs, 2H), 1.45(brs, 2H), L12(br, /=70
Hz, 2 H).

To a solution of Compoand Va (260 mg, 0.161 mmol) in anhydrous DCM (5 mL) was
added diisopropylammonium tetrazolide (30.3 mg, .177 mmol), followed by dropwise
addition of 3-bis(diisopropylamino)phosphanyloxypropanenitriic (194 mg, 0.645 mmol) at
ambient temperature under Ny, The reaction mixture was stirred at 20 ~ 25 °C for 2 s, LCMS
indicated Compound Va was consumed completely. After cooling to -20 °C, the reaction
mixtore was added to a stirred sohution of brine/saturated ag. NaHCO3 (1:1, 5 mb) at 0 °C,
After stirring for 1 min, DCM (5 mL) was added. Layers were separated. Organics were
washed with brine/saturated ag. NaHCO; solution (1:1, 5 ml), dried over NaySQy, filtered, and
concentrated to ~ 1 mL of volume. The residue solution was added dropwise to 20 mL methyl
tert-butyl ether (MTBE) with stirring. This resulted in precipitation of white solid. The mixture
was centrifuged, and solid was collected. The solid was redissolved in 1 mL of DCM and
precipitated by addition of MTBE (20 ml.). Sohd was again isolated by ceuntrifuge. The solid
collected was dissolved in anhydrous CHiCN. Volatiles were removed. This process was
repeated two more times to afford GalNAc ligand phosphoramidite compound GLPAT (153
mg, 84.4 ymol) as a white solid. "H NMR (400 MHz, CDChL): ppm 3 7.71 - 8.06 (m, 2 H}, 6.60
~7.06(m, 3 H), 537 (brd, J=3.0Hz 3 H),518-532(m, 3 H), 4.70 - 4.86 (m, 3 H), 3.92 -
425 ¢m, IS H), 3.42 -3.85 (10, 30 H), 3.25(m, 4 H), 2.59-2.75 (m, 4 H), 2.27 - 2.44 (0, 2 H),
215-220(s,9H)2.07 (5, 9 H), 1.96-2.03 (m, 18 H}, 1.65 (brs, 4 H), 1.44 (br d, ] = 7.28 Hz,
2 H), 1.14 - 1.24 (m, 12 H). 'P NMR (CDCL): ppm & 147.15.
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GalMNAc ligand phosphoramidite compound GLPAZ was synthesized using the same
procedure except Intermediate-B was used. "H NMR (400 MHz, CDCL): ppm 6 7.94 - 8.18 (m,
1 H), 7.69 (brs, I H), 6.66-7.10(m, 3 H), 535(d, /=3.5Hz, 3 H), 5.07 - 5.25(m, 3 H}, 4.76
-4.86(m, 3 H),4.01-4.31 (m, 10 H), 3.91 -4.01 (m, 8 H), 3.74 - 3.86 (m, 4 H), 3.52 - 3.71 (m,
5 30H),342-350(m, 6 H},3.15-325(m, 4 H),2.52-2.70(m, 4 H), 2.22 - 2.45 {m, 2 H),
245-222¢5,9H),2.06(s,9H), 1.95-2.03 (1, 18 H), 1.77 (brs, Z H), 1.58 - 1.66 (m, 4 H},
140 (m, 2 H), 1.08 - 1.24 (m, 12 H). "'P NMR (CDCL): ppm 8 147.12.

Scheme 3 below was followed to prepare GLPA1S.
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Scheme 3

Starting from secondary amine Compound I (Compound 11 in Scheme 2), Cbz
protection was introduced to afford Compound 11. The tert-Butyl groups of Compound 11 were
removed by treatment with acid to give triacid Compound i1, Amide coupling of Compound
1 with Intermediate-A afforded Compound 1V, The Chz protecting group of Compound 1V
was removed by hydrogenation to afford secondary amine Compound V, which was reacted
with glutaric anhydride to afford carboxylic Compound VI Compound Vi reacted with
piperidin-4-ol under amide coupling reaction condition to affords Compound Vi
Phosphoramidite Compound GLPA1S was synthesized by treating Compound VI with 2-
Cyanoethyl N,N diisopropylchlorophosphoramidite and a catalytic amount of 1H-tetrazole.

"H NMR (400 MHz in DMSO-d6): & ppm 8.05 (br d, J = 6.50 Hz, 2 H), 7.81 (br d,
J=0.01 Hz, 3 H}, 5.22 (d, J=3.25 Hz, 3 H}, 4.98 (dd, J=11.26,3.25 Hz, 3 H}, 4.55 (br d, J=8.50
He, 3H), 403 (s, 9H), 3.64-3.97 (m, 12 H), 3.55-3.63 (m, 6 H), 3.50 (br s, S H), 3.40 (br d,
J=6.13 Hz, 6 H), 3.17 - 3.30 (m, 9 H), 3.07 (br d, J=14.26 Hz, 4 H), 2.76 (1, J=5.82 Hz, 2 H),
218-247(m, 6 H), 2.10 (s, 9H), 1.99 (5, 9 H), 1.89 (s, 9 H), 1.78 (5, 9 H), 1.52 - 1.74 (m, 6
H), 1.12 - 119 (im, 12 H). 31P NMR (DMSO-d6): ppm 6 145.25.

In certain studies, a method used to attach a targeting group comprising GaiNAc (also
referred to herein as a GalNAc delivery compound) to the 5’-end of a sense strand inchuded use
of a GalNAc phosphoramidite (GLPA1} in the last coupling step in the solid phase synthesis,
using a synthetic process such as the process used if oligonucleotide chain propagation of
adding a nucleotide to the 5’-end of the sense strand is performed.

In some studies a method of attaching a targeting group comprising GalNAce to the 3°-
end of a sense strand comprised use of a solid support (CPG) that included a GLO-n. In some
studies, a method of attaching a targeting group comprising GalNAc to the 3’-end of a sense
strand comprises attaching a GalNAge targeting group to CPG solid support through ao ester
bond and using the resulting CPG with the attached GalNAc targeting group when
synthesizing the sense strand, which results in the GalNAc targeting group attached at the 3°-

end of the sense strand.

HExample 4. In Vitro Screening of ANGPTL3 siRNA Duplexes
Hep3B cells were trypsinized and adjusted to appropriate density, and seeded into 96~
well plates, Cells were travsfected with test siRNAs or a control sSiRNA using Lipofectamive

RNAiMax (Invitrogen -13778-150}) at the same time of seeding following the protocol
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according to mamufacturer’s recommendation. The siRNAs were tested at two concentrations
(0.2 oM and 1.0 oM) in triplicate, while the control siRNA was tested at 8 concentrations with
3-fold ditution from 4.6 pM to 10 nM in triplicate.

Cells were incubated for 24 hours after transfection. The medium was removed, and
cells were harvested for RNA extraction. Total RNA was extracted by RNeasy® 96 Kit
(QIAGEN-74182) according to the manual.

The cDNA was Synthesized with FastKing RT Kit (With gDNase, Tiangen- KR116-02)
according to the manual. The homan ANGPTL3 cDNA expression was determined by gPCR
with TagMan Gene Expression Assay (ANGPTL3, Thermo, Assay ID-Hs00205581 mi)
normalized to expression of GAPDH (TagMan Gene Expression Assay, Thermo, Assay ID-
Hs02786624 gl). Percent of inhibition was calenlated by corparing expression of ANGPTL3

of sikRNA to PBS treated samples.

Table 7 provides experimental results of in vitro studies using varions ANGPTL3
RNA1 agents to inhibit ANGPTL3 expression. The duplex sequences used correspond to those
shown in Table 2. Mass and purity information of these siRNA is provided in Table 6.

FESHAL
1 nM 0.2 oM
T ¥ SD T SD
ADO00O0] -5.19 5.52 -0.78 10.86
ADOS002 12.15 542 -19.15 13.82
ADOO0OO3 62.73 4.90 25.33 6.36
ADOB004 57.79 4.53 27.11 2.89
ADOO0OOS 15.53 5.08 -29.56 52.97
ADOB0GS 41.97 4.52 12.94 2.66
ADOO00OT 69.11 2,77 51.52 7.13
ADG00US 0.82 6.73 -15.73 21.57
ADOGO0Y 56.00 5.01 21.08 3.43
ADOO0ID -3.40 10.63 -16.26 1.85
ADOBO11 2378 3.25 -1.38 3.37
ADGO012 -21.96 3.21 -15.78 3.86
ADOGGI3 70.81 4.85 46.13 6.26
ADOOO14 70.20 4.65 32.31 9.84
AD00OIS 40.80 10.10 12.68 4.57
ADOGO16 6.87 9.41 -9.49 4.42
ADOOOLT 30.80 7.22 13.91 595
ADBOOIR 38.10 7.57 9.06 8.13
ADOGO0LY 19.58 9.47 3.75 8.63
ADOB0O26 15.40 13.52 6.17 5.77
ADO0021 28.15 7.00 19.27 2.01
ADD0022 37.00 9.75 11.35 160.36
ADO00O2Z3 65.04 4.58 34.56 5.92
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ADO0024 48.97 1.68 31.66 6.61
ADOG025 61.31 1,68 19.91 2.19
ADO0026 63.83 4.61 26.37 6.87
ADGO0O27 61.27 4.59 46.87 4.54
ADO0028 33.07 5.81 8.61 13.96
ADOB0O29 60.69 4.60 39.93 2.51
ADOGO30 45.51 3.70 22.33 1.27
AD0O0031 54.39 3.11 23.73 3.89
AD00032 36.39 3.99 3.76 13.22
ADO0033 68.59 3.52 33.45 16.79
AD00034 75.68 1.50 34.45 5.85
AD0OG03S 49.84 4.63 10.10 3.16
ADOBO36 0.77 2.56 -9.31 7.84
ADOGO37 36.14 2.80 11.0¢ 1.06
ADDOO38 12.46 7.03 6.59 5.32
ADO003S 61.61 5.84 26.26 2.53
ADO0040 79.03 1.57 48.36 2.65
AD0004] 49.34 6.87 18.31 4.89
ADO0042 89.60 1.39 75.58 2.05
ADOO043 49.66 6.43 18.20 1.58
ADO0044 64.20 3.93 28.78 1.80
ADDO045 61.35 3.18 29.41 6.91
ADO0046 58.59 2.08 13.60 1.45
AD0O0047 3371 4.50 4.87 4.54
ADO00048 46.07 5.28 20.77 9.12
AD0O0049 35.83 3.07 12.33 4.69
ADOGOS0 40.56 591 23.04 6.28
AVO1087 92.7 0.21 §9.84 0.24
AVBI088 89.22 (.46 80.21 3.75
AV(O1089 86.31 292 69.73 2.30
AV01091 83.55 1.69 2,86 1.78
AV01092 88.15 0.60 77.92 1.80
AVD1093 83.68 5.04 69.18 3.90
AV01094 88.17 1,24 70.78 2.59
AV01095 86.05 1.80 65.41 2.88
AV01096 87.50 0.50 76.20 1.00
AYVO1097 94.68 0.31 90.56 (.91
AVD1098 94.19 (.35 87.02 2.24
AV01099 90.29 1.30 85.08 1.39
AV01100 92.59 1.52 87.37 2.42
AV0110] 93.55 0.64 89.64 0.64
AV01102 93,18 1.60 §9.49 0.65
AV01103 95.83 0.46 92.55 0.38
AVO1104 94.35 0.82 91.25 0.83
AVD1105 90.25 0.76 84.18 3.34
AV01186 50.51 1.29 83.34 2.67
AVB1107 89.69 1.12 79.67 0.52
AV01108 g5.19 1.10 66.55 1.85
AVO1109 93.62 1.44 89.83 0.67
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AVO1110 92.2 1.88 84.95 1.73
AVO111] 91.76 2,29 87.96 0.48
AVO011i2 §7.14 211 70.92 3.59
AVD1TI3 92.81 (.27 82.52 .99
AV01114 9411 0.21 89.72 0.26
AVO1115 91.31 0.64 76.63 2.43
AV01116 93.66 1.97 84.28 5.60

Hxample 5.
In Vivo testing of ANGPTL3 siRNA Duplexes

To assess i vivo activity of ANGPTL3 siRNAs, mice (4 mice in each groap) infecied
with AAY encoding the human ANGPTL3 gene were used. At 14 days before dosing of
siRNAs, female C57BL/6J mice were infected by intravenous administration of 25 uL of stock
solution of an adeno-associated virus 8 (AAVR) vector encoding the human ANGPTL3 gene.
At day 0, mice were subcutaneously administered a single 3 mg/kg of ANGPTL3 siRNA
agents or PBS. Blood samples were collected at day 0, before dosing of siIRNA and at day 7, at
termination. Human ANGPTL3 protein concentration was measured by ELISA assay per
manufactarer’s recommended protocol (R&D Systems, Human Angiopoictin-like 3 Quantikine
ELISA Kit). Percent of knockdown was calculated by comparing human ANGPTLS level in
day 7 mouse plasma samples of siRNA treated group to PBS treated group. The percent
knockdown activity for compound ADO00112, ADOC135 and ADOG143 (Table 3) was 91%, 83%
and 84% respectively. In this example, the GLO-0 in said compounds ADO0112, ADOOI3S
and ADD00143 refers to the compound GalNAc3 in Jayaprakash , et al,, (2014) J. Am. Chem.
Soc., 136, 16958-16961.

Example 6
In Vivo testing of ANGPTL3 siRNA Duplexes

At 14 days before dosing of siRNAs, female C57BL/6J mice (4 in each group) were
infected by intravenous administration of a solution of adeno-associated virus 8 (AAVR) vector
encoding human ANGPTL3 and luciferase gene. At day 0, mice were subcutaneously
administered a single 3 mg/kg of ANGPTL3 siRNA agents or PBS. Blood samples were
collected at day (0, betore dosing of siRNA and at day 7, at termination. Serum samples were
isolated and luciferase activity of serum samples was measured per manufacturer’s
recommended protocol. Since expression of human ANGPTL3 level correlates with expression
level of huciferase, measurcment of luciterase activity s the surrogate for ANGTPL3

expression. Percent remaining of ANGPTL3 was calculated by comparing luciferase activity in
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samples from pre- (day 0) and post {day 7) treatment of siRNA for cach mouse and
normalized by the change of luciferase activity in the samples from the control treated mice
during the same period of time.. Result is snmmarized in Table 8. In this example, the GLO-0
in said compounds in Table 3 refers to the compound GalNAcC3 in Javaprakash , et al,, (2014)

J. Am, Chem. Soc., 136, 1695816961,

Table 8 provides experimental results of in vivo studies using various ANGPTL3
RNAt agents to inhibit ANGPTL3 expression. The duplex sequences used correspond to those

shown in Table 3 and Table 4.

87 %, MAF 7 K, remaining of luciferase
SUEELE AD# PBS T ADH activity rek_itiye to day 0, normalized
' CEH £ SD) by change in the PBS treated group
’ {(Mean = SI3)
PBS 140.21 ADG0135-2 0.11x0.04
ADO0T0E 0.2+0.06 ADO0136 0.09+0.02
AD0O0108-1 0.24+0.03 AD00136-1 0.13+0.06
ADOO112 0.13+0.04 ADO0142 0.16+0.04
ADO0112-1 0.18+0.02 AD0O0143 0.15=0.053
ADO0I33 0.13+£0.02 ADOG143-2 0.22+0.07
ADG0O134 (.17+0.03 ADO0145 0.21+0.04
ADO0013S 0.1340.06 AD00146 0.16+0,03

Example 7
In Vivo testing of ANGPTL3 siRNA Duplexes

At 14 days before dosing of siRMNAs, temale CS7TBL/6T mice were infected by
intravenous administration of a solution of adenoc-associated virus 8 {AAVE) vector encoding
human ANGPTL3 and luciferase gene. At day 0, mice were subcutancously administered a
single dose of AD00112-2 at 1, 3 or 10 mg/kg or PBS. Blood samples were collected at day 0,
before dosing of siRNA and at day 7, at termination. Serum samples were isclated and
luciferase activity of serum samples was measured per mamufacturer’s recommended protocol.
Since expression of human ANGPTL3 level correlates with expression level of luciferase,
measurement of luciferase activity is the surrogate for ANGTPL3 expression. Result is
summarized in Table 9.

Table 9 provides experimental results of in vivo studies. The duplex sequences used

correspond to those shown in Table 4.

. Dose Day 7, remaining of laciferase activity
Duplex AD# o L = . -
{mg/kg) relative to day 0, vormalized by change
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in the PRS treated group
{(Mean & SD)

ADO0112-2 1 0.33+0.06
AD0O0112-2 3 0.20 £ 0.09
ADOD112-2 10 0.11+0.03

Example 8
In Vivo testing of ANGPTL3 siRNA Duplexes in NHP PD model

Male cynomolgus monkeys (13-22 years old, 7~9 kg of weights, 4 monkeys in each group)
were enrolied in the study. Each monkey received a subcutaneous injection with one of the
testing articles formulated in PBS at 4 mg/kg at day 1 {pre-dosing of siRNA). After overnight
fast, blood samples were drawn at day -7 (pre-dose), 1 (pre-dose), 8, 15, 22, 29, 43, and 50,
ANGPTL3 protein concentration in serom were roeasured by ELISA method. Percent
remaining of ANGPTL3 (normalized to day 1, pre-dosing of siRNA) for groups dosed with
compound ADG(112, ADOO135 and ADO0O136 is shown in Figure 1. Lipid profile was also
measured, Percent change of HDL, LDL, TC (total cholesterol) and TG {triglyceride) level in
serom (normalized to day 1, pre-dosing of siRNA) is shown in Figore 2, 3, 4 and 5 respectively.
For monkeys in all three groups dosed with siRNA compounds, significant and sustained
reduction of ANGPTL3 in serum observed (up to 86%). Significant reduction in TG {(up to 60%

reduction) and modest reduction in HDL-C and TC was also observed.

Example 9
In Vivo testing of ANGPTL3 siRNA Duplexes in NHP discase model

Male cynomolgus monkeys {13-21 years old) were screened for their baseline lipid
profiles including HDL, LDL, TC (total cholesterol} and TG (triglyceride). Twenty monkeys
with elevated baseline LDL (1.03-2.36 munoV/L) and TG (1.42-6.71 munoV/L) levels were
selected and randomized into 2 groups to receive a single subcutaneous injection of saline or
ADO0112-2 at 10 mg/kg at day 0. After overnight fast, blood samples were drawn at day ~-10
(pre-dose), -2 (pre-dose), 7, 14, 21, 28, 35, and 42, ANGPTL3 protein concentration in serum
were measured by ELISA method. Percent remaining of ANGPTL3 (normalized to baseline,
average of day -10 and -2) for each group dosed with saline or compound ADO0O112-2 at 10
mg/kg is shown in Figure 6. Lipid profile was also measured. Percent change of HDL, LDL,
TC (total cholesterol) and TG (triglyceride) level in serum (normalized to baseline, pre-dosing

of siRNA)Y 1s shown in Figure 7, 8, 9 and 10 respectively. Deep and sustained reduction of
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ANGPTL3 concentration and TG level was observed. Modest reduction in HDL-C, LDL-C

and TC level was also observed.

Although several embodiments of the present invention have been described and
illustrated herein, those of ordmary skill in the art will readily envision a variety of other
means and/or structures for performing the functions and/or obtaining the results and/or one or
more of the advantages described herein, and each of such variations and/or modifications is
deemed to be within the scope of the present invention. More generally, those skilled in the art
will readily appreciate that all parameters, dimensions, materials, and configurations described
herein are meant to be exemplary and that the actual parameters, dimeunsions, waterials, and/or
configurations will depend epon the specific application or applications for which the
teachings of the present invention is/are used. Those skilled in the art will recognize, or be
able to ascertain using no more than routine experimentation, many equivalents to the specific
embodiments of the invention described herein. It is, therefore, to be understood that the
foregoing embodiments are presented by way of example only and that, within the scope of the
appended claims and equivalents thercto; the invention may be practiced otherwisc than as
specifically described and claimed. The present invention is directed to each individual feature,
system, article, material, and/or method described herein. In addition, any combination of two
or more such features, systems, articles, roaterials, and/or methods, if such features, systems,
articles, materials, and/or methods are not mutually inconsistent, is included within the scope
of the present invention.

All definitions, as defined and used herein, should be understood to control over
dictionary definitions, definitions in documents incorporated by reference, and/or ordinary
meanings of the defined terms.

The indefinite articles “a” and “an,” as used herein in the specification and in the claims,
unless clearly indicated to the contrary, should be understood to mean “at least one.”

The phrase “and/or,” as used herein in the specification and in the claims, should be
understood to mean “either or both” of the elements so conjoined, i.¢., elements that are
conjunctively present in some cases and disjunctively present in other cases. Other clements
may optionally be present other than the elements specifically identified by the “and/or” clause,
whether related or unrelated to those elements specifically identified, unless clearly indicated

to the contrary.
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All references, patents and patent applications and publications that are cited or referred

to in this application are incorporated herein in their entirety herein by reference.
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Claims
I. A double-stranded ribonucleic acid (dsRNA) agent for inhibiting expression of
Angiopoictin-iike 3 {ANGPTL3), wherein the dsRNA agent comprises a sense strand and an
antisense strand, nucleotide positions 2 to 18 in the antisense strand comprising a region of
complementarity to an ANGPTL3 RNA transcript, wherein the region of complementarity
comprises at least 15 contiguous nucleotides that differ by 0, 1, 2, or 3 nucleotides from one of
the antisense sequences listed in one of Tables 1-35, and optionally comprising a targeting

ligand.

2. The dsRNA agent of claim 1, wherein the region of complementarity to an ANGPTL3
RNA transcript comprises at least 15, 16, 17, 18, or 19 contiguous nucleotides that differ by no

more than 3 nucleotides from one of the antisense sequences listed in one of Tables 1-5.

3. The dsRNA agent of claim 1 or 2, wherein the antisense strand of dsRNA is at least
substantially complementary to any one of a target region of SEQ 1D NO: 235 and is provided

in any one of Tables 1-5.

4. The dsRNA agent of claim 3, wherein the antisense strand of dsRNA is fully
complementary to any one of a target region of SEQ ID NO: 235 and is provided in any one of

Tables 1-5.

3, The dsRNA agent of claim 1, wherein the dsRNA agent comprises a seuse strand
sequence set forth in any one of Tables 1-5, wherein the sense strand sequence is at least

substantially complementary to the antisense strand sequence n the dsRNA agent.

6. The dsRNA agent of claim 1, wherein the dsRNA agent comprises a sense strand
sequence set forth in any one of Tables 1-5., wherein the sense strand sequence is fully
complementary to the antisense strand sequence in the dsRNA agent.

7. The dsRNA agent of claim 1, wherein the dsRNA agent comprises an antisense strand

sequence set forth in any one of Tables 1-5.

8. The dsRNA ageunt of claim 1, wherein the dsRNA agent comprises the sequences set

forth as a duplex sequence in any of Tables 1-5.
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9. The dsRNA of clairn 1, wherein the dsRNA agent comprises at feast one modified
nucieotide.
10.  The dsRNA agent of claim 1, wherein all or substantially all of the nucleotides of the

antisense strand are modified nucleotides.

11, The dsRNA agent of claim 5 or 6, wherein the at least one modified nucleotide
comprises: a 2’-O-methyl nucleotide,2’-Fluoro nucleotide, 2°-deoxy nucleotide, 273 -seco
nucleotide mimic, locked nucleotide, unlocked nucleic acid nucleotide (UNA), glycol nucleic
acid nucleotide {(GNA), 2°-F-Arabino mucleotide, 2’~-methoyxyethyl nucleotide, abasic
nucleotide, ribitol, inverted nucleotide, inverted abasic nucleotide, inverted 2°-Ome nucleotide,
inverted 2’-deoxy nucleotide, 2’ -amino-modified vucleotide, 2°-alkyl-modified nucleotide,
mopholino nucleotide, and 3°-OMe nucleotide, a nucleotide comprising a 5”-phosphorothioate
group, ot a terminal macicotide linked to a cholesteryl derivative or dodecanoic acid
bisdecylamide group, a 2’-amino-medified nucleotide, *a phosphoramidate, or a non-natural

base comprising nucleotide.

12. The dsRNA agent of claim 9 or 10, comprises an E-vinyiphosphonate nucleotide at the §7

end of the guide strand.

13, The dsRNA agent of claim 1, wherein the dsRNA agent comprises at least oue

phosphorothicate internucleoside linkage.

14. The dsRNA agent of claim 1, wherein the sense strand comprises at least one

phosphorothicate internucleoside linkage.

15. The dsRNA agent of claim 1, wherein the antisense strand comprises at least one

phosphorothioate internucleoside linkage.

16. The dsRNA agent of claim 1, wherein the sense strand comprises 1, 2, 3, 4, 5, or 6,

phosphorothioate internucleoside linkages.
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17. The dsRNA agent of claim 1, wherein the antisense strand comprises 1, 2, 3,4, 5, or 6,

phosphorothioate internucleoside linkages.

18, The dsRNA agent of claim 1, wherein all or substantially all of the nucleotides of the

sense strand and the antisense strand are modified nucleotides.

19, The dsRNA agent of claim 1, wherein the modified sense strand is a modified sense

strand sequence set forth in one of Tables 2-5.

28, The dsRNA agent of claim 1, wherein the modified antisense strand is a modified
antisense strand sequence set forth in one of Tables 2-5.

21 The dsRNA agent of claim 1, wherein the sense strand is complerventary or
substantially complementary to the antisense strand, and the region of complementarity is

between 16 and 23 nucleotides in length.

22, The dsRNA agent of claim 1, wherein the region of complementarity is 19-21

nucleotides in length,

23, The dsRNA agent of claim 1, wherein each strand is no more than 30 nucleotides 1o
length.

24, The dsRNA agent of claim 1, wherein each strand is no more than 25 nucleotides in
iength.

25, The dsRNA agent of claim 1, wherein each strand is no more than 23 nucleotides in
iength.

26. The dsRNA agent of claim 1, wherein the dsRNA agent comprises at least one

modified nucleotide and further comprises one or more targeting groups or Hnking groups.

27.  The dsRNA agent of claim 26, wherein the one or more targeting groups or linking

groups are conjugated to the sense sirand.
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28. The dsRNA agent of clatim 26 or 27, wherein the targeting group or linking group

comprises N-acetyl-galactosamine (GalNAc).

29. The dsRNA agent of claim 26 or 27, wherein the targeting group has a structure:
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30. The dsRNA agent of claim 1, wherein the dsRINA agent comprises a targeting group

that is conjugated to the 5”-terminal end of the sense strand.

31 The dsRNA agent of claim 1, wherein the dsRNA agent comprises a targeting group

that is conjugated to the 3'-terminal end of the sense strand.

32, The dsRNA agent of claim 1, wherein the antisense strand comprises one inverted

abasic residue at 3 -terminal end.

33, The dsRNA agent of claim 1, wherein the sense strand comprises one or two inverted

abasic residues at 3° or/and 5° terminal end.

34, The dsRNA agent of claim 1, wherein the dsRNA agent has two blunt ends.
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35. The dsRNA agent of claim 1, wherein at least one strand comprises a 3” overhang of at

least T nucleotide.

36.  The dsRNA agent of claim 1, wherein at least one strand comprises a 3° overhang of at

least 2 nucleotides.

37. A composition comprising a dsRNA agent of any one of claims 1-36.

38, The composition of claim 37, further comprising a pharmaceutically accepiable carrier,
39, The corposition of claim 38, further comprising one or more additional therapeutic
agents,

44, The composition of claim 39, wherein the composition is packaged in a kit, container,

pack, dispenser, pre-filled sytinge, or vial,

41, The composition of claim 37, wherein the composition is formulated for subcutancous

administration or is formulated for intravenous (IV) administration.

42, Acell comprising a dsRNA agent of any one of claims 1-36,
43, The cell of claim 42, wherein the cell is a mammalian cell, optionally a human cell.

44. A method of inhibiting the expression of an ANGPTL3 gene in a cell, the method
comprising:
(1) preparing a cell comprising an effective amount of a double-stranded ribonucieic

acid (dsRNA) agent of any one of claims 1-36 or a composition of any one of claims 37-41.

45, The method of claim 44, further comprising:
(i) mainiaining the cell prepared in claim 44(1) for a time sutficient to obtain
degradation of the mRNA transcript of an ANGPTL3 gene, thereby inhibiting expression of

the ANGPTL3 gene in the cell.
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46. The method claim 44, wherein the cell is in a subject and the dsRNA agent is

adroinistered to the subject subcutaneously.

47, The method of claim 44, wherein the cell is in a subject and the dsRNA agent is

administered to the subject by IV administration.

48.  The method of claim 46 or 47, further comprising assessing inhibition of the
ANGPTL3 gene, following the administration of the dsRNA agent to the subject, wherein a
means for the assessing comprises:

(i) determining one or more physiological characteristics of an ANGPTL3-associated
disease or condition in the subject and

(i) comparing the determined physiological characteristic(s) to a baseline pre-treatment
physiological characteristic of the ANGPTL3-associated disease or condition and/or to a
control physiological characteristic of the ANGPTL3-associated disease or condition,
wherein the comparison indicates one or more of a presence or absence of fnhibition of

expression of the ANGPTL3 gene in the subject.

49, The method of claim 48, wherein the determined physiological characteristic is one or
more of: the subject’s serum lipid level, the subject’s serum HDL level, the subject’s HDL ¢

LDL ratio, the subject’s serum triglyceride level, and the arvount of fat in the subject’s liver.

50, The method of claim 49, wherein a reduction in one or more of the subject’s seram
lipid level, the subject’s serum HDL level, the subject’s serum triglyceride level, and the
amount of fat in the subject’s liver indicates reduction of ANGPTL3 gene cxpression in the

sabject.
51. A method of inhibiting expression of an ANGPTL3 gene in a subject, the method
comprising administering to the subject an effective amount of a double-stranded ribonucleic

acid (dsRNA) agent of any one of claims 1-36 or a composition of any one of claims 37-41.

52. The method claim 51, wherein the dsRNA agent is administered to the subject

subcutaneously.
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53. The method claim 51, wherein the dsRNA agent is administered to the subject by IV
administration.
54, The method of anty one of claims 51-53, further comprising assessing inhibition of the

ANGPTL3 gene, following the administration of the dsRNA agent, wherein a means for the
assessing Comprises:

(i) determining one or more physiological characteristics of an ANGPTL3-associated
disease or condition in the subject and

(11} comparing the determined physiological characteristic(s) to a baseline pre-treatiment
physiclogical characteristic of the ANGPTL3-associated disease or condition and/or to a
control physiological characteristic of the ANGPTL3 -associated disease or condition,
wherein the comparison indicates one or more of a presence or absence of inhibition of

expression of the ANGPTL3 geuve in the subject.

55. The method of clairn 54, whercin the deterruined physiological characteristic is one or
more of: the sabject’s serum lipid level, the subject’s serum HDL level, the subject’s HDL :

LDL ratio, the subject’s serum triglyceride level, and the amount of fat in the subject’s liver.

36, The method of claim 55, whercin a reduction in one or more of the subject’s serum
iipid level, the subject’s serum HDL level, the subject’s serum triglyceride level, and the
amount of fat in the subject’s liver indicates reduction of AGNPTL3 gene expression in the

subject.

57. A method of treating a discase or condition associated with the presence of ANGPTL3
protein, the method comprising administering to a subject an effective amount of a double-
stranded ribonucleic acid (dsRNA) agent of any one of claims 1-36, or a composition of any

one of claims 37-41, to inhibit ANGPTL3 gene expression.

S8. The method of claim 57, wherein the disease or condition is one or more of:
hyperlipidemia, hypertriglyceridemia, abnormal lipid and/or cholesterol metabolism,
homozygous and heterozygous familial hypercholesterolemia, statin resistant
hypercholesterolemia, cardiometabolic disease, obesity, atherosclerosis, type Il diabetes
mellitus, cardiovascular disease, coronary artery disease, non-alcoholic steatohepatitis, non-

alcoholic fatty liver disease, pancreatitis caused by hypertriglyceridemia.
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59.  The method of claim 57, further comprising administering an additional therapeutic

regimen to the subject,

60, The method of claim 59, wherein the additional therapeutic regimen comprises:
administering to the subject one or more ANGPTL3 antisense polymucleotides of the invention,
administering to the subject a non-ANGPTL3 dsRNA therapeutic agent, and a behavioral

modification in the subject.

61. The method of claim 60, wherein the non-ANGPTL3 dsRNA therapeutic agent is one
of more of: (i) a statin; (i} one or more of an antibody, antisense oligonncleotide (ASO), and a
PCSK9 siRNA molecule capable of reducing PCSKS expression; (iit) a therapeutic agent
capable of reducing lipid accumulation in a subject, and (iv) a therapeutic agent capable of

reducing cholesterol levels and/or accunlation in a subject.

62.  The method of claim 57, wherein the dsRMNA agent is administered to the subject

subcutaneously,

63, The method of claim 57, wherein the dsRNA agent is administered to the subject by IV

administration.

64, The method of any one of claims 57-63, further comprising determining an efficacy of

the administered double-stranded ribonucleic acid (dsRNA) agent in the subject.

65. The method of claim 64, wherein a means of determining an efficacy of the treatment
in the subject comprises:

(i) determining one or more physioiogical characteristics of the ANGPTL3-associated
discasc or condition in the subject and

(il) comparing the determined physiological characteristic(s) to a baseline pre-treatment
physiclogical characteristic of the ANGPTL3-associated disease or condition
wherein the comparison indicates one or more of a presence, absence, and fevel of efficacy of

the administration of the double-stranded ribonucleic acid (dsRNA) agent to the subject.
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66. The method of claim 65, wherein the determined physiological characteristic is: the
subject’s serum lipid level, the subject’s HDL level, the subjects HDL : LDL ratio, the

subject’s serum triglyceride level, and the amount of fat in the subject’s liver.

67.  The method of claim 65, wherein a reduction in one or more of the subject’s serum
lipid level, the subject’s serum HDL level, the subject’s serum triglyceride level, and the
amount of fat in the subject’s liver indicates the presence of efficacy of the administration of

the double-stranded ribonncleic acid (dsRNA) agent to the subject.

68. A method of decreasing a level of ANGPTL3 protein in a subject compared to a
baseline pre-treatment level of ANGPTL3 protein in the subject, the method coruprising
administering to the subject an effective amount of a double-stranded ribonucleic acid (dsRNA)
agent of any one of claims 1-36, or a composition of any one of ¢laims 37-41, to decrease the

fevel of ANGPTL3 gene expression.

69.  The method claim 68, wherein the dsRNA agent is administered to the subject

subcutancously or is administered to the subject by 1V administration.

70, A method of altering a physiological characteristic of an ANGPTL3-associated disease
or condition i a subject compared to a baseline pre-treatment physiological characteristic of
the ANGPTL3-associated disease or condition in the subject, the method comprising
administering to the subject an effective amount of a double-stranded ribonucleic acid (dsRNA)
agent of any one of claims 1-36, or a composition of any one of claims 37-41, to alter the

physiological characteristic of the ANGPTL3-associated discase or condition in the subject,

71. The method claim 70, wherein the dsRNA agent is administered to the subject

subcutaneously or is administered to the subject by IV administration.

72.  The method of claim 70, wherein the physiological characteristic is one or more of: the
subject’s serum lipid level, the subject’s HDL level, the subjects HDL : LDL ratio, the

subject’s serum triglyceride level, and the amount of fat in the subject’s liver.

73, Anantisense polynocleotide agent for inhibiting expression of ANGPTL3 protein,

wherein the agent comprises from 10 to 30 contiguous nucleotides, wherein at least one of the
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contignous nucleotides s a modificd nucleotide, and wherein the muclcotide sequence of the
agent is about 80% coroplementary over its entive leogth o the equivalent region of the

ancleotide sequence of SEQ ID NO: 235,

74.  The agent of claimy 73, wherein the eguivalent region is any ove of the target vegions of

SEG 1D Nk 235 and the corplementary sequence is one provided i one of Tables 1-5.

75. The agent of claim 73, wherein the antiscuse polynucleotide agent comprises one of the

antisense sequences provided in one of Tables 1-5.

76. A composition comprising an antisense polynucleotide agent of any one of claims 73-
75.
77 The composition of claim 76, further comprising a pharmaceutically acceptable carrier.

78. The composition of claim 76 or 77, further comprising one or more additional

therapeutic agents for treatment of an ANGPTL3-associated disease or condition.

79, The composition of claim 76, wherein the composition 1s packaged in a kit, container,

pack, dispenser, pre-filled syringe, or vial,

30, The composition of claim 76, wherein the composition is formuiated for subcutancous

or IV administration.

81. A cell comprising an antisense polynucleotide agent of any one of claims 73-75.

82. The cell of claim 81, wherein the cell is a mammalian cell, optionally a human cell,

83. A method of inhibiting the expression of an ANGPTL3 gene in a cell, the method
comprising:
(i) preparing a cell comprising an effective amount of an antisense polynucieotide agent

of any one of claims 73-75.

24. The method of claim 83, further comprising:
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(i1} maintaining the cell prepared m (i) for a time sufficient to obtain degradation of the
mRNA transeript of an ANGPTL3 gene, thereby inhibiting expression of the ANGPTL3 gene

in the cell.

85. A method of inhibiting expression of an ANGPTL3 gene in a subject, the method
comprising administering to the subject an effective amount of an antisense polymucicotide

agent of any one of claims 73-75, or a composition of claim 76-80.

86. A method of treating a disease or condition associated with the presence of ANGPTL3
protein, the method comprising administering to a subject an effective amount of an antisense
polymucieotide agent of any one of claim 73-75, or a composition of any one of claims 76-80 to

inhibit ANGPTL3 gene expression.

87. The method of claim 86, wherein the disease or condition is one or more of
hyperhpidemia, hypertriglyceridemia, abnormal lipid and/or cholesterol metabolis,
homozygous and heterozygous familial hypercholesterolemia, statin resistant
hypercholesterolemia, cardiometabolic disease, obesity, atherosclerosis, type H diabetes
mellitus, cardiovascular disease, coronary artery disease, non-aleoholic steatohepatitis, non-

alcoholic faity liver disease, pancreatitis caused by hypertriglyceridemia.

88. A method of decreasing a level of ANGPTL3 protein in a subject compared to a
baseline pre-treatment level of ANGPTL3 protein in the subject, the method comprising
administering to the subject an effective amount of an antisense polymucleotide agent of any
one of claims 73-75, or a composition of any one of claims 76-80, to decrease the level of

ANGPTL3 gene expression.

89.  The method of any one of claims 86-88, wherein the antisense polynucleotide agent is

administered to the subject subcutancously or by I'V administration.

90, Aunantisense polysucleotide agend for inhubiting expression of ANGPTL3 gene,

wherein the agest comprizes from 18 to 30 contignous nucleotides, wherein at least one of' the

contiguous nucleotides is a modified nucleotide, and wherein the nucleotide sequence of the
3/

agent is about 80% or about 83% conplementary over its entire length to the equivalent region

of the nucleotide sequence of SEQ 1D NG 235,
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91. A wethod of altering a physiological characteristic of an ANGPTL3-associated disease
or condition in a subject compared to a baseline pre-treatment physiological characteristic of
the ANGPTL3-associated disease or condition in the subject, the method comprising
administering to the subject an effective amount of an antisense polynucleotide agent of any
one of claims 73-75, or a composition of any one of claims 76-80, to alter the physiological

characteristic of the ANGPTL-3 disease or condition in the subject,

92, The method of claim 91, wherein the antisense polynucleotide agent is administered to

the subject subcutaneously or by IV administration.
93, The method of claim 91, wherein the physiological characteristic is one or more of. the

subject’s serum lipid level, the subject’s HDL level, the subjects HDL : LDL ratio, the

subject’s serum triglyceride level, and the amount of fat in the subject’s liver.
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