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SMALL INTERFERING RNATARGETING C3 ARND USES THEREOF

RELATED APPLICATIONS

{8001} Thus application claims priority to, and the benefit of, U.S. Provisional Application No.
63/416,070, filed October 14, 2022, the contents of which are incorporated heren by reference in

their entirety.

REFERENCE TO AN ELECTRONIC SEQUENCE LISTING

{8062} The contents of the electronic sequence listing
{SANB 016 001WO Seqlist ST26. xml; Size: 592,264 bytes; and Date of Creation: October

14, 2023} are herein incorporated by reference in its entirety.

BACKGROUND

[60063] The complement system is a part of the innate immune system consisting of multiple
soluble proteins that are present in the serum as inactive precursors. Upon activation, these
complement components form an amplifying cascade that leads to the generation of bicactive
effector compounds. This cascade plays a central role in maintaining cellular integrity and tissue
homeostasis via the removal of damaged or dying cells, immune complexes, and cell debris. It
also plays a role in immunomodulation, metabolism, mflammation, and host defense against
pathogens. The complement system has three activation pathways, all of which revolve around
the proteolytic cleavage of C3, a central component that serves as a convergence point for
downstream effector function. The central role of C3 in the complement cascade makes it an
ideal target for complement modulation.

[8664] Deficiencies or loss-of-function mutations of the ordinary complement components
may lead to dysregulation of normal complement system function and possible overproduction of
complement components. Excessive production and/or dysregulation 1s linked io an increasing
number of atlments, for example, but not himited, to neurclogical, hematological, eve, kidney,
and autoumroune diseases and/or disorders, and fections. Accordingly, there 13 a need for
therapies for subject having diseases, disorders and symptoms associated with elevated

complement C3 expression levels. The present disclosure provides compositions targeting C3
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and methods of reducing C3 expression for treatment of subjects having a complement-

associated disease, disorder or symptom.

SUMMARY

18065}  The present disclosure provides an isolated oligonuclestide comprising a sense strand
and an aniisense strand, whergin: the sense strand comprises a mucleotide sequence that is
substantially identical to a region comprising 19-25 nuclestides between any one of the
nucleotide positions selected from: a) 588 to 608; b} 772 to 801, ¢) 1281 10 1301, d) 1797 to
1817, ey 2424 10 2444, £ 2533 1o 2585, ¢) 2862 t0 2882; h) 3778 to 3836; 1} 4123 t0 4169; and j)
44072 t0 4625, from the 5 end of a human complement C3 mRNA sequence according to SEQ
1D NO: 1, and the antisense strand is substantially complementary to the sense strand such that
the sense strand and the antisense strand together form a double stranded region.

{0006} In some embodiments of the isolated oliponucleotide of the present disclosure, the
sense strand comprises a nucleotide sequence that is at least 70%, at least 80%, at least 90%, at
least 95%, or at least 99% identical to a region comprising 19-25 nucleotides between any one of
the nucleotide positions selected from: a) 388 to 608; b} 772 to 801; ¢} 1281 10 1301; d) 1797 to
1817, ) 2424 to 2444, £} 2533 10 2585, ¢) 2862 10 2882; 1) 3778 10 3836, 1) 4123 t0 4169; and )
4402 t0 4625, from the 57 end of a human complernent C3 mRNA sequence according to SEQ
IDNG: 1

{8967} o some embodiments of the isolated oligonucleotide of the present disclosure, the
sense strand comprises a nucleotide sequence that is wdentical to a region comprising 19-25
nucleotides between any one of the nucleotide positions selected from: a} 588 10 608; b) 772 to
&01; ¢} 1281 t0 1301, d} 1797 10 1817, e) 2424 to 2444, [} 2533 to 2585, g) 2862 to ZBB2; h}
3778 10 3836; 1) 4123 10 4169; and 1) 4402 to 4025, from the 5 end of a human complement C3
mRNA sequence according to SEQ 1D NO: 1

{8868} In some embodiments of the solated ohigonucleotide of the present disclosure, the
sense strand comprises a nucleotide sequence that is substantially identical to a region between
any one of the nucleotide positions selected from: a} 1281 to 1301, by 1797 10 1817, ¢} 2862 to
28872; d) 4402 to 4424; and e} 4520 to 4540, from the 5" end of a human complement €3 mRNA

sequence according to SEQ ID NO: 1
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{00863} In some embodiments of the 1solated oligonucleotide of the present disclosure, the
sense strand comprises a nucleotide sequence that is at least 70%, at least 80%, at least 90%, at
least 95%, or at least 99% identical to a region between any one of the nucleotide positions
selected from: a}) 1281 to 1301, b} 1797 t0 1817; ¢} 2862 to 2882; d) 4402 to 4424; and e} 4520
10 4540, from the 5” end of a human complement C3 mRNA sequence according to SEQ 1D NO:
1.

{0618} In some embodiments of the isolated oligonucieotide of the present disclosure, the
sense strand comprises a nucleotide sequence that 15 identical to a region between any one of the
nucleotide positions selected from: a) 1281 to 1301; by 1797 to 1817, ¢) 2862 to 2882; d) 4402 to
44724; and e) 4520 to 4540 from the 57 end of a human complement C3 mRNA sequence
according to SEQ D NGO 1.

{6611} In some embodiments of the isolated oligonucleotide of the present disclosure, the
sense strand comprises a nucleotide sequence that is substantially identical to a region
comprising the sequence between any one of the nucleotide posttions selected from: a) 772 to
801; b) 2424 t0 2444; ¢} 3784 10 3805, d) 4123 10 4169; e) 4438 to 4509; and ) 4558 t0 4621,
from the 5" end of a human complement C3 mRNA sequence according to SEQ ID NG 1
[80812] In some embodiments of the isolated oligonucleotide of the present disclosure, the
sense strand comprises a nucleotide sequence that is at least 70%, at least 80%, at least 90%, at
least 95%, or at least 99% identical 1o a region comprising the sequence between any ove of the
nucleotide positions selected from: a) 772 to 801, b) 2424 t0 2444, ¢) 3784 to 3805, dy 4123 10
4169; ¢) 4438 to 4509; and £} 4558 to 4621, from the 57 end of a human complernent €3 mRNA
sequence according to SEQID NO: 1

{8813} In some embodiments of the isolated oligonucleotide of the present disclosure, the
sense strand comprises a nucleotide sequence that 1s identical to a region comprising the
sequence between any one of the nucleotide positions selected from: a} 772 to 801, by 2424 to
2444; ¢y 3784 10 3805; d) 4123 10 4169; e} 4438 to 4509, and {) 4558 to 4621, from the 5" end of
a human complement C3 mRNA sequence according to SEQ ID NO: 1.

18014} In some embodiments of the isolated oligonucleotide of the present disclosure, the
sense strand comprises a sequence that is substantially identical to a region comprising the

sequence between any one of the nucleotide positions selected from: a) 588 to 608; b} 773 to
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800; ¢ 2533 to 2585; d) 3778 10 3830; ) 4492 t0 4512; and {) 4600 to 4625, from the 5" end of 2
human complement C3 mRNA sequence according to SEQ ID NO: 1

18015}  In some embodiments of the isolated oligonucleotide of the present disclosure, the
sense strand comprises a sequence that is af least 70%, at least 80%, at least 90%, at least 95%,
or at least 99% identical 1o a region comprising the sequence between any one of the nucleotide
posttions selected from: a} 588 to 608; b) 773 to 800; ¢) 2533 to 2585, &) 3778 t0 3836, e} 4492
to 4512; and £} 4600 to 4625, from the 57 end of a human complement C3 mRNA sequence
according to SEQ ID NO: 1.

18016} In some embodiments of the isolated oligonucleotide of the present disclosure, the
sense strand comprises a sequence that is identical to a region comprising the sequence between
any one of the nucleotide positions selected from: a}) 588 to 608; b} 773 to 800; ¢) 2533 to 2585;
d) 3778 1o 3836; e} 4492 10 4512; and {} 4600 to 4625, from the 5 end of a human complement
C3 mRNA sequence according to SEQ ID NG: 1.

{8017} In some embodiments of the isolated oligonucleotide of the present disclosure, the
isolated oligonucleotide is capable of inducing degradation of the €3 mRNA.

[8618] In some embodiments of the solated oligonucleotide of the present disclosure, the
sense strand 13 a single stranded RNA molecule. In some embodiments of the isolated
oligonucleotide of the present disclosure, the antisense strand 15 a single stranded RNA molecule.
In some emnbodiments of the 1solated oligonucleotide of the present disclosure, both the sense
strand and the antisense strand are single stranded RNA molecules.

[8819] In some embodiments of the isolated oligonucleotide of the present disclosure, the
single stranded RNA molecule of the sense strand comprises a 37 overhang. In some
embodiments, in the single stranded RNA molecule of the sense strand, the 37 overhang
comprises at least one nucleotide. In some embodiments, in the single stranded RNA molecule of
the sense strand, the 37 overhang comprises two nucleotides.

j0928] In some embodiments of the isolated oligonucieotide of the present disclosure, the
single stranded RINA molecule of the antisense strand comprises a 3” overhang. In some
embodiments, in the single stranded RNA molecule of the antisense strand, the 37 overhang
comprises at least one nuclectide. In some embodiments, in the single stranded RNA molecule of

the antisense strand, the 37 overhang comprises two nucleotides.
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j0621] In some embodiments of the 1solated oligonucleotide of the present disclosure, the 37
overhang comprises any one of thymidine-thymidine (dTdT), Adenine-Adenine (AA), Cysteine-
Cysteine (CC), Guanine-Guanine (GG) or Uracil-Uracil (U}

{86221 In some embodiments of the isolated oligonucleotide of the present disclosure, the
sense strand comprises an RNA sequence of at least 20 nucleotides in length. In some
embodiments of the isolated oligonucleotide of the present disclosure, the sense strand comprises
an RNA sequence of 20 nucleotides in fength.

{80231 In some embodiments of the 1solated oligonucleotide of the present disclosure, the
antisense strand comprises an RNA seguence of at least 22 nucleotides 1o length. In some
embodiments of the isolated oligonucleotide of the present disclosure, the antisense strand
comprises an RNA sequence of 22 nucleotides in length.

[6624] In some embodiments of the isolated oligonucleotide of the present disclosure, the
double stranded region is between 19 and 21 nucleotides in length. In some embodiments of the
present disclosure, the double stranded region is 20 nucleotides in length.

[80625] In some embodiments of the isolated oligonucleotide of the present disclosure, the
double stranded region comprises an antisense strand and a sense strand, according to any one of
the pairs of antisense strand and sense strand sequences 10 Table 1, as described 10 heren,

[8926] o some embodiments of the solated oligonucleotide of the present disclosure, the
antisense strand comprises a nucleotide sequence according to any one of. SEQ 1B NOs: 2-31.
{89271 In some embodiments of the solated oligonucieotide of the present disclosure, the
sense strand comprises a nucleotide sequence according to any one of) SEQ 1D NQOs: 32-61.
[0028] In some embodiments of the 1solated oligonucieotide of the present disclosure, the
antisense strand comprises 3 nucleotide sequence according to any one oft SEQ D NQOs: 2-31;
and the sense strand comprises a nucleotide sequence according to any one oft SEQ 1D NOs: 32-
61, whereimn the antisense strand and the sense strand sequences have sufficient complementarity
to allow formation of a double stranded region between the antisense and the sense strands.
{80629} In some embodiments of the isolated oligonucleotide of the present disclosure, the
sense strand comprises a nucleotide sequence that is identical to a region between any one of the
nucleotide positions selected from a) 1281 1o 1301, b) 1797 to 1817, ¢} 2862 t0 2882, d) 4402 10
4424; and e} 4520 to 4540, from the 57 end of a human complement €3 mRNA sequence

according to SEQ ID NO: 1, and the antisense strand 18 substantially complementary to the sense
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strand such that the sense strand and the antisense strand together form a double stranded region,
and the isolated oligonucleotide attenuates expression of the €3 mRNA by at least 50% (e.g.,
50% to 5%, 55% to 60%, 60% to 65%, 65% to T0%, T0% to 75%, 75% to 80%, 80% to 8§5%,
85% to 90%, 90% to 95% or 95% to 99%, 99% to 1008%0), ata dose of 0.1 nM.

{8038} In some embodiments of the isolated oligonucleotide of the present disclosure, the
sense strand comprises a nucleotide sequence that is identical to a region between any one of the
nucleotide positions selected from a) 1281 to 1301; b} 179710 1817, ¢) 2862 to 2882; d) 4402 to
44724; and e) 4520 to 4540, from the 5” end of a human complement C3 mRNA sequence
according to SEQ 1 NO: 1, and the antisense strand s substantially complementary to the sense
strand such that the sense strand and the antisense strand together form a double stranded region,
and the isolated oligonucleotide attenuates expression of the €3 mRNA by 20% to 50% (e.g.,
20% 1o 25%, 25% to 30%, 30% to 35%, 35% to 40%, 40% to 45% or 45% to 50%), at a dose of
0.01 nM.

{8031} In some embodiments of the isolated oligonucleotide of the present disclosure, the
sense strand comprises a nucleotide sequence that is wentical to a region between any one of the
nucleotide positions selected from a) 1281 to 1301, b) 1797 10 1817, ¢) 2862 to 2882; d) 4402 to
4424; and e) 4520 to 4540, from the 57 end of a human complement C3 mRNA sequence
according to SEQ ID NO: 1, and the antisense strand 1s substantially complementary to the sense
strand such that the sense strand and the antisense strand together form a double stranded region,
and the isolated oligonucleotide attenuates expression of the £3 mRNA by at least 50% {e.g.,
50% to 55%, 55% to 60%, 6096 106 65%, 65% to 70%, 70% to 75%, 75% to 80%, 80% to 85%,
85% to 90%, 90% to 95% or 95% to 9%, 99% to 100%), at a dose of .01 nM.

18032} The present disclosure also provides an 1solated oligonucleotide comprising a sense
strand and an antisense strand, wherein the sense strand comprises a nucleotide sequence that is
substantially identical to a region comprising 19-25 nucleotides between any one of the
nucleotide positions selected from: a) 33 to 53; b) 237 to 260; ¢} 444 to 480; d) 583 10 879; ¢}
111810 1328; ) 1409 to 1542; ) 1619 t0 1648; h) 1754 to 1816; 1) 2232 t5 2256, 1) 2300 to
2368; k) 2423 to 2452; 1) 2518 to 2726; m) 2860 to 2883, n} 2981 to 3043; 0} 3125 to 3239; p)
3298 10 3437, ) 3567 to 3638, 1) 3767 1o 3913; s) 3985 t¢ 4430; and t) 4490 to 5054, from the

5% end of a 3 mRNA sequence according to SEQ 1D NO: 1, and the antisense strand is
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substantially complementary to the sense strand such that the sense strand and the antisense
strand together form a double stranded region.

18033} In some embodiments of the isolated oligonucleotide comprising a sense strand and an
antisense sirand, the sense strand comprises a nucleotide sequence that is substantially identical
to a region comprising 19-25 nucleotides between any one of the nucleotide positions selected
from: a) 33 10 53; b) 237 1o 260; ¢} 444 10 480; d} 583 10 879; ¢} 1118 to 1328; £} 1409 to 1542;
) 1619 to 1648; h) 1754 to 1816; 1) 2232 to 2256, §) 2300 to 2368; k) 2423 to 2452, 1) 2518 to
2726; n) 2860 to 2883; n) 2981 10 3043; o) 3125 t0 3239; p) 3298 to 3437, q) 3567 t0 3638, 1}
3767 10 3913; 5) 3985 10 4430; and t) 4490 to 5034, from the 5" end of a C3 mRNA sequence
according to SEQ 1D NO: 1, and the antisense strand is substantially complementary to the sense
strand such that the sense strand and the antisense strand together form a double stranded region,
and the 1solated oligonucleotide attenuates expression of the C3 mRNA by 20% to 50% {e.g.,
20% to 25%, 25% to 30%, 30% to 353%, 353% to 40%, 40% to 45% or 45% to 30%) at a dose of
0.1 nM

[8034] In some embodiments of the isolated oligonucleotide comprising a sense strand and an
antisense sirand, the sense strand comprises a nucleotide sequence that is substantially identical
to a region comprising 19-25 nucleotides between any one of the nucleotide positions selected
from: a) 33 to 53; by 237 10 260; ¢} 444 to 480; d) 583 10 879; ¢) 1118 to 1328; ) 1409 to 1542;
2) 1619 to 1648, h) 1754 to 1816, 1) 2232 to 2256; ) 2300 to 2368, k) 2423 t0 2452, 1) 2518 to
2726; m) 2860 16 2883; n) 2981 10 3043; 0) 3125 t0 3239, p) 3298 to 3437, ) 3567 to 3638, r}
3767 10 3913; 3 3985 1o 4430; and 1) 4490 to 5054, from the 5" end of a U3 mRNA sequence
according to SEQ 1D NQO: 1, and the antisense strand 1s substantially complementary to the sense
strand such that the sense strand and the antisense strand together form a double stranded region,
and the 1solated oligonucleotide attenuates expression of the C3 mRNA by at least 50% {e.g.,
50% to 55%, 55% to 60%, 60% 16 65%, 65% to 70%. 70% to 75%, 75% to 80%, 80% to 85%,
85% to 90%, 90% to 95% or 95% to 100%} at a dose of 0.1 nM.

[6035] In some embodiments of the isolated oligonucleotide comprising a sense strand and an
antisense strand, the sense strand comprises a nucleotide sequence that is substantially 1dentical
o a region comprising 19-25 nucleotides between any one of the nuclectide positions selected
from: a) 33 to 53; b} 237 to 260; ¢} 444 to 480; d) 583 to B79; ) 1118 to 1328, £) 1409 to 1542,
) 1619 to 1648, h) 1754 to 1816, 1) 2232 to 2256; ) 2300 to 2368, k) 2423 to 2452 1) 2518 to

3
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2726, m) 2860 to 2883; n) 2981 to 3043; ) 3125 10 3239; p) 3298 to 3437; q) 3567 to 3638, 1)
3767 t0 3913; s} 3985 to 4430; and 1} 4490 to 5054, from the 5" end of a €3 mRNA sequence
according to SEQ 1D NO: 1, and the aniisense strand is substantially complementary to the sense
strand such that the sense strand and the antisense strand together form a double stranded region,
and the isolated oligonucleotide attenuates expression of the C3 mRNA by 20% to 50% {e.g.,
20% to 25%, 25% to 30%, 30% t0 35%, 35% to 40%, 40% to 45% or 45% {0 50%) at a dose of
0.01 nM.

{8036} In some embodiments of the 1solated oligonucleotide comprising a sense strand and an
antisense strand, the sense strand comprises a nucleotide sequence that is substantially 1dentical
to a region comprising 19-25 nucleotides between any one of the nucleotide positions selected
from: a) 33 to 53; b) 237 to 260; ¢} 444 t0 480; d) 583 10 879; ¢} 1118 1o 1328; f) 1409 10 1342,
2} 1619 t0 1648; h) 1734 to 1816G; 1) 2232 1o 2256; ) 2300 to 2368; k) 2423 t0 2452; 1} 2518 w0
27726; m) 2860 to 2883; n) 2981 1o 3043; o) 3125 10 3239; p) 3298 to 3437, q) 3567 10 3638; 1)
3767 to 3913, 5) 3985 t0 4430; and t) 4490 to 5034, from the 5 end of a €3 mRNA sequence
according to SEQ ID NQO: 1, and the antisense strand 15 substantially complementary to the sense
strand such that the sense strand and the antisense strand together form a double stranded region,
and the isolated oligonucleotide attenuates expression of the C3 mRNA by at least S0% {e.g.,
S0% to 55%, 55% to 60%, 60% to 65%, 65% to 70%. 70% to 75%, 75% to 80%, 80% to 85%,
83% to 90%, 90% 1o 93% or 95% to 100%}) at a dose of 0.01 oML

{8837} The present disclosure also provides an 1solated ohigonucleotide comprising a sense
strand and an anfisense strand, wherein the sense strand or the antisense strand or both comprise
one or more modified nucleotide(s).

{8038} In some embodiments of the isolated oligonucleotide comprising a sense strand and an
antisense strand, the antisense strand comprises 3 mono methyl protected phosphate mumic (8-
MeEP).

{8838} In some embodiments of the isolated oligonucleotide comprising a sense strand and an
antisense strand, the sense strand or the antisense strand or both, a termunal or internal nucleotide
1s linked to a targeting ligand. In some embodiments, the targeting ligand comprises at least one
GalNAc Glb moilety.

0048} In some embodiments of the isolated oligonucleotide comprising a sense strand and an

antisense sirand, the antisense strand comprises nucleotides medified with 2°-F modification, and
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nucleotides modified with 2°-O-methyl modification, according to the formula:

3 MB(F 3o OM)eF n{MB{F ) {MB(F (M F (M F n(Mn(Fiz(Mn &

18041} In some embodiments of the isolated oligonucleotide comprising a sense strand and an
antisense sirand, the sense strand comprises nucleotides modified with 27-F modification, and
nucleotides modified with 2°-O-methyl modification, according to the formula:

57 (VBo(F Yol M)s(F{Myi(F)a{M}s 37,

{8042} In some embodiments of the isolated oligonucleotide comprising a sense strand and an
antisense strand, the antisense strand comprises any one oft 1) an antisense strand of nucleic acid
sequence according to SEQ ID NO: 451 (&

[Usi[fUs] [fA ] mGIHUmANIGHm A mA [fU mU U {mCHUmCH U m Gl mUl [ mA]
ImGsHmGs}limC] 37); 11) an antisense strand of nucleic acid sequence according to SEQ D NO:
482¢%°

ImUsHHGs U mANIGHmUHFAmGmA A m U mU [ mU[fC mUIHFCHmUmGlmU]
ImAsHmGsimG] 37); 1) an antisense strand of nucleic acid sequence according to SEQ ID NO:
453 (S°

[ UsHEAS] [FUmGHHU mAIGH U m A G m A Hm Al nU U mUCH U mClimi]
ImGsHmUs[imA] 37}, iv) an antisense strand of nucleic acid sequence according to SEQ 1D NO:
454 (5°

ImUsHEAs | [fUmATHG [m AU mGHmU A mGHmUmA [ fGm A A mU}[nU] U]
[nCslimUsim{] 37} v) an antisense strand of nucleic acid sequence according to SEQ 1D NO:
455(5°

[ UsHEAS U mGHIA T m A FGHm Clm AHTAmU [imU [ mCl U [ CHCHmUImClmA Y
mGsHmCs]imA] 37), vi) an antisense strand of nucleic acid sequence according to SEQ ID NO:
456 (5

[mUsHUs [ FUmUHGHo U AImU o GHFAIm A mGImCHA o AU mU [ mClimU]
[nCslimCslfmU] 373, vir) an antisense strand of nucleic acid sequence according to SEQ 1D NOx
457 (5
[IMeEPmUs|[fUsHIA mGItU I m A G m A mA I f U mU)imU mCH U mC U} mGHmU
HmAmGs mGs]{mC} 37}

1D NG: 458 (5

IMeEPmUs TGS TU I mA G mU A Gl mA A mUlmUmU[FCHmUICmUmG

viit) an antisense strand of nucleic acid sequence according to SEQ
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HmUmAs{mGs{{mG] 3’} or ix) an antisense strand of nucleic acid sequence according to
SEQ ID NQO: 459 (%

[MeEPmUs|[fASH U mGHTUHm A G mU mA Gl m Al mAmU U [mUHICmU}mC
HmUmGs{mUs]{mA] 37), wherein “m” is a 2”-O-methyl modified nucleotide, “f" 152 2"-F
modified nucleotide, “s” is a phosphorothicate internuclestide linkage, “MeEP” 15 a mono
methy! protected phosphate mimic.

{8043} In some embodiments of the isolated oligonucleotide comprising a sense strand and an
antisense sirand, the sense strand comprises any one of 1) a sense strand of nucleic acid sequence
according to SEQ 1D NO: 444 (&

[mCslimUs [ mA mClmA G mAJHG [FAYFA A mU mUmCl[mUm A mClfmUsH{m
As[mAJ[GIb][G1b][GIb] 37); u1) a sense strand of nucleic acid sequence according to SEQ ID
NQ: 448 (%

ImUsimAsimClmAmGH A nGIFATAN AU nUmCHoUlm Al mCl{mUlmAs}{m
Csl{mAHGIBHGIbHGIb] 3%); 1) a sense strand of nucleic acid sequence according to SEQ 1D
NO: 446 (5°

[CslimAsmGHmAHmGIHFAImAFATIFUITUHICH mUmA mClmUmA [ [mCi{mAsHm
UsimAHGIBI[GIbHGIb] 37), ) a serse strand of nucleie acid sequence according to SEQ 1D
NO: 447 (5

IMGsHmAslimA [ mA{mUIfUmCIFUHFAIICI U mA HnClimA U mCllnUl[mAsm
Usl{mAJGIDIGIb][GID] 373, v} a sense strand of nueleic acid sequence according to SEQ 1D
NO: 448 (5

[nCslimUs I mGHmAHmGHIGHmAFGHFAJFAH U U m Gl mCl{mU ol [mClHmAs]m
UsiimAHGIBHGIDHGIbB] 37); or vi) a sense strand of nucleic actd sequence according to SEQ
1D NO: 449 (5°

ImGsHmAsiimG{mA AT UmUIHIGHICIHUI N mClmAlimUlmAmCl{imAllmAsHm
AsH{mAGIDYGIb][GIb] 373, wheretn “m” 15 a 27-O-methy] modified nucleotide, “7 132 27-F
modified nucleotide, “s” is a phosphorothioate internucleotide linkage, and “G1b” 15 a GalNac
G1b moiety.

{8844} In some embodiments of the isolated oligonucleotide comprising a sense strand and an
antisense strand, the double stranded region comprises: 1) an antisense strand of nucleic acid

sequence according to SEQ 1D NG: 451 {87
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[mUsifUs A [ mGIHUmA T FGHm A mA U [m Ul U mCHIU mCHU N m Gl mU}[mA]
ImGsHmGs|imC] 37}, and a sense strand of nucleic acid sequence according to SEQ ID NO: 444
&

ImCs{mUs{{mAlmClmAfGmAHGHANF A A m U [ mUimClmU ) imA mCHmUsi{m
AsimAJ[GIBYGiB][G1b] 37} 1) an antisense strand of nucleic acid sequence according to SEQ
ID NG 453 (5

[mUsifAs| UG U mA T FGHm U mA G [m A m A mU U [mU[fCY mU ) mClmU]
[mGs}[mUs}[mA] 3"}, and a sense strand of nucleic acid sequence according to SEQ 1D NO: 446
&

[mCslimAs | mGHmAHmGHFAmAFATIFUITUHIC mU mAmCl[mUmA | mClmAsm
Usl[mAYGIbGIb][GIb] 37); 111} an antisense strand of nucleic acid sequence according to
SEQ ID NG 457 (3

[MeEPmUS|[fUsHFAmGIHUHm A G mA [ mAH U mUlmUmCHIU  mCH U mGHmU
HmAmGsHmGs{mC] 3%), and a sense strand of nucleic acid sequence according to SEQ ID
NO: 444 (5°

[CslimUs{mA mClmA G mAJHGHFANfA A mUmUmClmUHmA [ [mCi{mUsHm
AslimAGIBIIGIBI[GIb] 37); or 1v) an antisense strand of nucleic acid sequence according to
SEQ ID NO: 459 (5°

IMeEPmUSIfAS UG U m AJIfG U m ARG mA ImA U U mUHCHmU}[mC
HooUimGs{mUsi{mA] 37, and a sense strand of nucleic acid sequence according to SEQ ID
NO: 446 (5

[nCslimAs I mGHmAHmGHA A JFANTUTTUHIC mUmAHmClmU {mA {mClimAsm
UsimAJGIBHGIbIEGIB] 37).

[8045] The present disclosure also provides a vector encoding an 1solated oligonucleotide
disclosed herein.

[8846] The present disclosure also provides a delivery system comprising an solated
oligonucleotide or vector disclosed herein,

{0047} The present disclosure also provides a pharmaceutical composition comprising an
isolated sligonucleotide, vector or delivery system disclosed herein, and a pharmaceutically

acceptable carrier, diluent or excipient.
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{0048} The present disclosure also provides a kit comprising an 1solated oligonucleotide,
vector, delivery system or a pharmaceutical composition disclosed herein.

10049}  The present disclosure also provides a method of inhibiting or downregulating the
expression or level of €3 in a subject in need thereof, wherein the method comprises
administering to the subject an effective amount of at least one isolated oligonucleotide, vector,
delivery system or pharmaceutical composition disclosed herein.

{0058} The present disclosure alse provides a method of treating or preventing a disease or
disorder associated with aberrant or increased expression or activity of C3 or a disease or
disorder where C3 plays a role in a subject in need thereof, wherein the method comprises
administering to the subject an effective amount of at least one isolated oligonucleotide, vector,

delivery system or pharmaceutical composition disclosed herein.

BRIEF DESCRIPTION OF THE DRAWINGS
{0051} FIG. 1 1s a graph showing the efficacy of siRNA compounds listed in Table 2, in
stlencing human complement C3 in cultured Huh-7 cells. The compounds were transtected nto
cells at 0.01 nM concentration. Data s presented as % of human €3 mRNA remaining relative to
maock transfection when normalized to Gapdh mRNA levels (Mean, +/- SEM). Each bar
represents a single compound tested.
[80632] FIG. 2 15 a graph showing the efficacy of siRNA compounds listed 1n Table 2, n
stlencing human complement C3 in cultured Hub-7 cells. The compounds were transfected into
celis at 0.1 nM concentration. Pata 1s presented as % of human €3 mRNA remaining relative to
mock transfection when normalized to Gapdh mRNA levels {(Mean, -/~ SEM). Each bar
represents a single compound tested.
[8653] FIG. 3 is a graph showing the in vive potency of a subset of compounds listed in Table
2 in mouse HDI hiver at 1 mg/kg at day 4 post-dosing. Pata is presented as % of haman 3
mBRNA remamng relative to PBS when normalized to NeoR mRNA levels (Mean, +/- SEM).
[8034] FIG. 4 15 a graph showing the in vive dose response of a subset of compounds listed in
Table 2 10 mouse HDI liver at 0.25, 0.5, or | mg/kg at day 4 post-dosing. Data is presented as %
of human C3 mRNA remaining relative to PBS when normalized to NeoR mRNA levels (Mean,

+/- Shl\/ﬁ
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[00S8] FIGS. SA-58 are graphs showing iz vive potency evaluations of compounds listed in
Table 3 in Macaca fascicularis after a 3 mg/ke single s.¢. dosing. Cyno {3 mRNA remaming in
liver (FIG. 5A} and serum C3 protein remaining (FIG. 58) were measured over time. Data was
normalized to pre-dose mRINA or protein levels of each animal.

{8056} FIG. 6 is a graph showing human 3 mRNA remaining in human primary hepatocytes

after being treated with compounds from Table 3.

DETAILED DESCRIPTION
{8857} The present disclosure provides isolated oligonucleotides {oligonucleotide(s}} that form
a double stranded region, preferably small interfering RNAs (siRNAs), that can decrease
complement C3 mRNA expression, in turn leading 1o a decrease in the degree of C3 protein
expression in target cells. The oligonucleotides disclosed herein can have therapeutic application
in regulating the expression of 3, for treatment of diseases involving a complement component-
associated disease such as, but not limited to Paroxysmal Nocturnal Hemoglobinuria (PNH),
rheumatoid arthritis, ischemia-reperfusion injuries, Multiple Sclerosis (MS), Guillain-Barre
syndrome, Systemic lupus erythmatosis, C3 Glomerulonephritis {C3G), atypical Hemolytic
Uremic Syndrome (aHUS), Myasthenta Gravis (M(G), Neuromyelistis Optic nerve and Spinal
Cord (NMOSD), Dense Deposit Disease (DDD), Age-related Macular Degeneration (AMD),
IgA nephropathy, Multifocal Motor Neuropathy (MMN), organ transplastation and
neurodegenerative diseases.
[80838] In some aspects, the present invention provides compositions and methods of treating a
sebject having a disorder that would benefit from the reduction in complement U3 expression. In
some aspects, the methods disclosed herein prevent at least one symptom in a subject having a
disease or disorder that would benefit from reduction in complement 3 expression.
{80639} The present disclosure has identified specific regions within the C3 mRNA, that
provide targets for binding double stranded oligonucleotides, ¢.g., sSIRNA, leading to reduction in
level of expression of the U3 mRNA.
j8968] The C3 mRNA sequence described herein, is an mRNA sequence encoded by a
complement C3 gene according to GenBank Accession No. NM 000064 4
ACTCCTCCCCATCCTICTCCCTCTGTCCCTCTGTCCCTCTGACCCTGCACTGTCCCAGC
ACCATGGGACCCACCTCAGGTCCCAGCCTGCTGCTCCTGCTACTAACCCACCTCCCC

i3
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CTGGCTCTGOGGAGTCCCATGTACTCTATCATCACCCCCAACATCTTGCGGCTGGAG
AGCGAGGAGACCATGOTGCTGGAGGCCCACGACGUGCAAGGGGATOTTCCAGTCAC
TOTTACTOTCCACGACTTCCCAGOCAAAAAACTAGTGCTOTCCAGTGAGAAGACTGY
GCTGACCCCTGUCACCAACCACATOGOCAACGTICACCTTCACGATCCCAGCCAACA
GGGAGTTCAAGTCAGAAAAGGOGCGLAACAAGTTCGTGACCGTGCAGGCCACCTTIC
GGGACCCAAGTGOTGCAGAAGGTOOTGCTGOTCAGCCTGCAGAGCGOGTACCTCTT
CATCCAGACAGACAAGACCATCTACACCCCTGGUTCCACAGTTICTCTATCGGATCTT
CACCGTCAACCACAAGCTGCTACCCGTGGGLCGCGACGGTCATGGTCAACATTGAGA
ACCCGGAAGGCATCCCGOTCAAGCAGCACTCCTTIGICTICTCAGAACCAGCTIGGCG
TCTTGCCCTTGTCTTGGGACATTCCGGAACTCGTCAACATGOGUCAGTGGAAGATCC
GAGCCTACTATGAAAACTCACCACAGCAGOTCTTCTCCACTGAGTTTIGAGGTGAAGG
AGTACGTGCTGCCCAGTTICGAGGTCATAGTGGAGCCTACAGAGAAATTICTACTACA
TCTATAACGAGAAGGGCCTGCGAGGTICACCATCACCGLCAGGTTCCTCTACGGGAAG
AAAGTGGAGGGAACTGCCTTTGTCATCTICGGGATCCAGGATGGCGAACAGAGGAT
TTCCCTGCCTGAATCCCTCAAGCGCATTCCGATTGAGGATGGCTCGGGGGAGGTTET
GCTGAGCCGGAAGGTACTGCTGGACGGGGTGCAGAACCCCCGAGCAGAAGALCCTGG
TGGGGAAGTCTTTGTACGTGTICTGCCACCGTCATCTTGCACTCAGGCAGTGACATGG
TGCAGGCAGAGCGCAGCGGGATCCCCATCGTGACCTCTCCCTACCAGATCCACTICA
CCAAGACACCCAAGTACTTICAAACCAGGAATGCCCTITCGACCTCATGGTGTTICGTGA
CGAACCCTGATOGGUTCTCCAGCCTACCGAGTCCCCGTGOGCAGTCCAGGGUGAGGAC
ACTOGTOGCAGTCTCTAACCCAGGGAGATOGUGTGGCCAAACTCAGCATCAACACALCA
CCCCAGCCAGAAGCCCTTGAGCATCACGGTGCGCACGAAGAAGCAGGAGCTOTCGG
AGGUCAGAGCAGGUTACCAGGACCATGCAGGUTCTGCCCTACAGCACCGTGGGCAAL
TCCAACAATTACCTGCATCTCTCAGTGCTACGTACAGAGUTCAGACCCGGGGAGACC
CTCAACGTCAACTTCCTCOTGCGAATGGACCGCGUCCACGAGGUCAAGATCCGITAL
TACACCTACCTGATCATGAACAAGGGCAGGCTGTTGAAGGCGGGACGCCAGGTGOG
AGAGCCCGGCCAGGACCTGGTGGTGCTGCCCCTGTCCATCACCACCGACTTCATCCC
TTCCTTCCGCCTOGOTGGUGTACTACACGCTCGATCOGTGCCAGCGOCCAGAGGGAGGT
GGTGGCCCACTCCOTGTGGOTGGACGTCAAGGACTCCTGCGTGOGGCTCGUTGOTOET
AAAAAGCOGCCAGTCAGAAGACCGGCAGCCTOTACCTGOGCAGCAGATCACCCTGA
AGATAGAGGGTGACCACGGOGCCCOGGGTGOTACTGOGTOGCCGTGGACAAGGGUGTG
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TTCOGTGCTGAATAAGAAGAACAAACTGACGCAGAGTAAGATCTGOGGACGTGGTGGA
GAAGGCAGACATCGGCTGCACCCCGGGLAGTGOGAAGGATTACGUOGGTGTICTTCT
CCGACGCAGGOCTCGACCTTICACGAGCAGUAGTGOUCAGCAGACCGUCCAGAGGHGCA
GAACTTCAGTGCCCGCAGCCAGCCGCCCGCCGACGLCGTTCCOTGCAGCTCACGGA
GAAGUCGAATGCACAAAGTCGOCAAGTACCCCAAGGAGUTGUCGCAAGTGUTGLGAG
GACGGCATGCOGLGAGAACCCCATOGAGOTTCTCOTOCCAGCGCCGGACCOCGTTICAT
CTCCCTGGOUGAGGUGTGCAAGAAGGTCTTICCTGGACTGCTGCAACTACATCACAG
AGCTGCGGCGGCAGCACGCGCGOGLCAGCCACCTGGOCCTGGLCAGGAGTAACCTIC
GATCGAGGACATCATTGCAGAAGAGAACATCGTTTCCCGAAGTGAGTTCCCAGAGAG
CTGGCTGTGGAACGTTGAGGACTTGAAAGAGUCACCGAAAAATGGAATCTICTACGA
AGCTCATGAATATATTTTTCGAAAGACTCCATCACCACGTGOGAGATTICTOGGCTGTGA
GCATGTCGGACAAGAAAGGGATCTGTGTGGCAGACCCCTTCGAGGTCACAGTAATG
CAGGACTTCTTCATCGACCTGCGGCTACCCTACTCTGTTIGTTCGAAACGAGCAGGTG
GAAATCCGAGCCGTTICTCTACAATTACCGGCAGAACCAAGAGCTCAAGGTGAGGGT
GGAACTACTCCACAATCCAGCCTTICTGCAGCCTGGCCACCACCAAGAGGCGTCALCC
AGCAGACCGTAACCATCCCCCCCAAGTCCTCGTTGTICCGTTCCATATGTICATCGTGC
COGCTAAAGACCGGUCTGCAGGAAGTGGAAGTCAAGGCTGCTGTCTACCATCATTTCA
TCAGTGACGGTGTCAGGAAGTCCCTGAAGGTCGTGUCCGGAAGGAATCAGAATGAAC
AAAACTGTOGCTGTTCGCACCCTGGATCCAGAACGCCTOGGGCCGOTGAAGGAGTGCA
GAAAGAGGACATCCCACCTGCAGACCTCAGTGACCAAGTCCCGGACACCGAGTCTG
AGACCAGAATTCTCCTGCAAGGGACCCCAGTGGUCCAGATGACAGAGGATGUCGTC
GACGCGGAACGGUTGAAGCACCTCATTGTCGACCCCCTCGGGOTGCGGGGAATAGAA
CATGATCGOGCATGACGCCCACGGTCATCGCTGTGCATTACCTGGATGAAACGGAGC
AGTOGGGAGAAGTTCGGCCTAGAGAAGCGGCAGGGGGUUTTGGAGUTCATCAAGAAG
GGOGTACACCCAGCAGCTGGCCTTCAGACAACCCAGCTCTGCCTTTGCGGUUTTCGTG
AAACGGGCACCCAGCACCTGGUTGACCGCCTACGTGOTCAAGGTCTTCTCTCTGGET
GTCAACCTCATCOCCATCCGACTCCCAAGTCCTCTGUGGOGCTGITAAATGGUTGATC
CTGGAGAAGCAGAAGCCCGACOGGUTCTTCCAGGAGGATGCGUCCGTGATACACCA
AGAAATGATTGOTGGATTACGGAACAACAACGAGAAAGACATOGOCCCTCACGGCCT
TTOTICTCATCTCGUTGUAGGAGOCTAAAGATATITGCGAGGAGCAGGTCAACAGCC
TGCCAGGCAGCATCACTAAAGCAGCGAGACTTCCTTGAAGCCAACTACATGAACCTA
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CAGAGATCCTACACTGTGGCCATTGCTGGCTATGCTCTGGCCCAGATGGGLAGGCTG
AAGGGGCCTCTTCTTAACAAATTTCTGACCACAGUCAAAGATAAGAACCGUTGGGA
GGACCCTGOTAAGCAGUTCTACAACGTGGAGGCCACATCCTATGCCCTCTTGGOCCT
ACTGCAGCTAAAAGACTTYGACTTTGTGCCTCCCGTCGTGCGTTGGUTCAATGAACA
GAGATACTACGGTGOTGGUTATGGCTCTACCCAGGCCACCTTCATGGTGTTCCAAGC
CTTGGUTCAATACCAAAAGGACGUCCCTGACCACCAGGAACTGAACCTTGATGTGTC
CCTCCAACTGCCCAGUCGCAGCTCCAAGATCACCCACCGTATCCACTGGGRAATCTGC
CAGCCTCCTGCGATCAGAAGAGACCAAGGAAAATGAGGGTTTCACAGTCACAGCTG
AAGGAAAAGGCCAAGGCACCTTGTCGGTGGTGACAATGTACCATGCTAAGGCCAAA
GATCAACTCACCTGTAATAAATTCGACCTCAAGGTICACCATAAAACCAGCACCGGA
AACAGAAAAGAGGCCTCAGGATGCCAAGAACACTATGATCCTTGAGATCTGTACCA
GGTACCGGGGAGACCAGGATGCCACTATGTCTATATYGGACATATCCATGATGACTG
GCTTTGCTCCAGACACAGATGACCTGAAGCAGCTGGCCAATGGTGTITGACAGATAC
ATCTCCAAGTATGAGCTGGACAAAGCCTTCTCCGATAGGAACACCCTCATCATCTAC
CTGGACAAGGTCTCACACTCTGAGGATGACTGTCTAGCTTITCAAAGTTCACCAATAC
TITAATGTAGAGCTTATCCAGCCTGGAGCAGTCAAGGTCTACGCCTATTACAACCIG
GAGGAAAGCTGTACCCGGTTCTACCATCCGGAAAAGGAGGATGGAAAGCTGAACAA
GCTCTGCCGTGATGAACTGTGCCGCTGTGCTGAGGAGAATTGCTTCATACAAAAGTC
GGATGACAAGGTCACCCTGGAAGAACGGCTGGACAAGGCCTGTGAGCCAGGAGTGG
ACTATGTGTACAAGACCCGACTGOGTCAAGGTTCAGCTGTCCAATCGACTTTGACGAGT
ACATCATGGCCATTGAGCAGACCATCAAGTCAGGCTCGGATGAGGTGCAGGTTGGA
CAGCAGCGCACGTTCATCAGCCCCATCAAGTGCAGAGAAGCCCTGAAGCTGGAGGA
GAAGAAACACTACCTCATGTGGGGTCTCTCCTCCGATTTCTGOGGAGAGAAGCCCAA
CCTCAGCTACATCATCGGGAAGGACACTTGGGTGGAGCACTGGUCCGAGGAGGACG
AATGCCAAGACGAAGAGAACCAGAAACAATGCCAGGACCTCGGUGCCTTCACCGAG
AGCATGOTTGTCTTTGGGTGUCCCAACTGACCACACCCCCATTCCCCCACTCCAGAT
AAAGCTTCAGTTATATCTCACGTGTCYGGAGTICTTTGCCAAGAGGGAGAGGUTGAA
ATCCCCAGCCGUUTCACCTGCAGCTCAGUTCCATCOTACTYGAAACCTCACCTETTCC
CACCGCATTITCTCCTGGCGTTCGCCTGUTAGTGTG (SEQ ID NO: 1)

{8061} The present disclosure provides an isolated oligonuclestide comprising a sense strand

and an antisense strand, whergin the sense strand comprises a nucleotide sequence that is

i6
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substantially 1dentical to a region comprising 19-25 nuclestides between any one of the
nucleotide positions selected from: a) 588 to 608; b) 772 to 801, ¢) 1281 t0 1301, d) 1797 to
1817, e) 2424 to 2444 £) 2533 to 2585; g) 2862 to 2882; h) 3778 to 3836, 1) 4123 to 4169; and j)
44072 10 46235, from the 57 end of a human complement C3 mRNA sequence according to SEQ
1D NO: 1, and the antisense strand s substantially complementary to the sense strand such that
the sense strand and the antisense strand together form a double stranded region.

{0062} In some embodiments of the isolated oligonucleotide of the present disclosure, the
sense strand comprises a nucleotide sequence that is at least 70%, at least 809, at least 90%, at
least 95%, or at least 99% identical to a region comprising 19-25 nucleotides between any one of
the nucleotide positions selected fronu a) 388 10 608; b} 772 to 801; ¢} 1281 10 1301; d) 1797 10
1817, e} 2424 to 2444, £ 2533 to 2585; ¢) 2862 1o 2882; 1) 3778 10 3836; 1) 4123 to 4169; and j)
4402 t0 4625, from the 5 end of a human complement C3 mRNA sequence according to SEQ
D NG 1.

[8063]  In some embodiments of the isolated oligonucleotide of the present disclosure, the
sense strand comprises a nucleotide sequence that 1s wdentical to a region comprising 19-25
nucleotides between any one of the nucleotide positions selected from: a) 588 1o 608; b) 772 to
801; ¢} 1281 to 1301; d) 1797 10 1817, e) 2424 to 2444, ) 2533 to 2585; g) 2862 to 2882; h)
3778 10 3836; 1) 4123 10 4169; and 3) 4402 to 4625, from the 5" end of a human coroplement C3
mRNA sequence according to SEQ ID NO: L

[8064] In some embodiments of the solated oligonucieotide of the present disclosure, the
sense strand comprises a nucleotide sequence that 1s substantially identical to a region between
any one of the nucleotide positions selected from: a} 1281 to 1301, by 1797 10 1817, ¢) 2862 to
2882; d) 4402 to 4424, and e} 4520 to 4540, from the 57 end of a human complement C3 mRNA
sequence according to SEQID NO: 1

{6068} In some embodiments of the isolated ohigonucleotide of the present disclosure, the
sense strand comprises a nucleotide sequence that 1s at least 70%, at least 80%, at least 90%, at
least 95%, or at least 99% identical to a region between any one of the nucleotide positions
selected from: a) 1281 to 1301; b) 1797 to 1817, ¢} 2862 to 2882; d) 4402 t0 4424; and e} 4520
to 4540, from the 5 end of 8 human complement €3 mRNA sequence according to SEQ 1D NO:
1.
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j0666] In some embodiments of the 1solated oligonucleotide of the present disclosure, the
sense strand comprises a nucleotide sequence that is identical to a region between any one of the
nucleotide positions selected from: a) 1281 to 1301; b) 1797 t0 1817, ¢} 2862 to 2882; d} 4402 to
4424; and e} 4520 to 4540, from the 57 end of a human complement C3 mRNA sequence
according to SEQ 1D NO: 1.

{88671 In some embodiments of the isolated oligonucleotide of the present disclosure, the
sense strand comprises a nucleotide sequence that 1s substantially identical to a region
comprising the sequence between any one of the nucleotide posttions selected from: a} 772 to
801; b) 2424 to 2444; ¢} 3784 10 3805, d) 4123 10 4169; e} 4438 10 4509; and £) 4558 10 4621,
from the 5 end of a human complement C3 mRNA sequence according to SEG ID NG 1
18068] In some embodiments of the isolated oligonucleotide of the present disclosure, the
sense strand comprises a sequence that is at least 70%, at least 80%, at least 90%, at least 95%,
or at least 99% identical to a region comprising the sequence between any one of the nucleotide
positions selected from: a) 772 to 801; b) 2424 to 2444; ¢) 3784 to 38085; d) 4123 to 4169; €)
4438 10 4509; and ) 4558 10 4621, from the §” end of a human complement C3 mRNA sequence
according to SEQG D NG: 1

[8069] In some embodiments of the solated oligonucleotide of the present disclosure, the
sense strand comprises a sequence that is identical to a region comprising the sequence between
any one of the nucleotide positions selected from: a) 772 to 801; b) 2424 1o 2444; ¢) 3784 to
380S; d} 4123 10 4169, e) 4438 10 4509; and £} 4558 10 4621, from the § end of a human
complement C3 mRNA sequence according to SEQ ID NO: 1.

{8976] In some embodiments of the 1solated oligonucieotide of the present disclosure, the
sense strand comprises a sequence that 1s substantially identical to a region comprising the
sequence between any one of the nucleotide posttions selected from: a) 588 to 608; b) 773 to
800; ¢) 2533 to 258S; d} 3778 10 3836, e) 4492 to 4512; and 1) 4600 10 4625, from the S end of a
human complement C3 mRNA sequence according to SEQ 1D NO: 1.

{8671} In some embodiments of the isolated oligonucleotide of the present disclosure, the
sense strand comprises a sequence that is at least 70%, at least 80%, at least 90%, at least 95%,
or at least 99% identical to a region comprising the seguence between any one of the nucleotide

positions selected from: a) 588 to 608 by 773 to 800, ¢) 2533 to 2585, d} 3778 10 3836; e} 4492
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10 4512; and ) 4600 to 4625, from the 57 end of a human complement C3 mRNA sequence
according to SEGQ ID NGO 1.

18072} In some embodiments of the isolated oligonucleotide of the present disclosure, the
sense strand comprises a sequence that is identical to a region comprising the sequence between
any one of the nucleotide positions selected from: a) 588 to 608; b} 773 1o 800; ¢} 2533 to 2585;
d} 3778 10 3836; e} 4492 15 4512; and £ 4600 to 4625, from the 5 end of a human complement
C3 mRNA sequence according to SEQ ID NG 1.

{80731 The C3 mRNA sequence according to SEQ ID NO: 1, as described herein, 1s any
heterologous mRNA sequence with sufficient identity to a C3 according to Accession MNo.

NM 000004.4, as described herein, that allows binding to the antisense strand of the
oligonuclectides of the present disclosure.

[6674] In some embodiments of the isolated oligonucleotide of the present disclosure, the
isolated oligonucleotide is capable of inducing degradation of the C3 mRNA.

{8975} In some embodiments of the isolated oligonucleotide of the present disclosure, the sense
strand 1s a single stranded RNA molecule. In some embodiments of the isolated oligonucleotide
of the present disclosure, the antisense strand is a single stranded RN A molecule. In some
embodiments of the isolated oligonucieotide of the present disclosure, both the sense strand and
the antisense strand are single stranded RNA molecules.

[88676] In some emboduments, the isolated oligonucleotide of the present disclosure is a small
mterfering RNA {siRNA}. Accordingly, the disclosure provides siRNAs, wherein the siRNA
comprises a sense region and aniizsense region complementary to the sense region that together
form an RNA duplex, and wherein the sense region comprises a sequence at least 70% to 100%
identical to a U3 mRNA sequence.

Definitions

{80777 “RNAD or “RNA mterference” refers to the process of sequence-specific post-
transcriptional gene silencing, mediated by double-stranded RNA {dsRNA}. Duplex RNA siRNA
{small interfering RNA}, nuRNA {micro RNA), shRNA {(short hairpin RNA), ddRNA (DNA-
directed RNA), piRNA (Piwi-interacting RNA), or rasiRNA {repeat associated siRNA}) and
medified forms thereof are all capable of mediating RNA interference. These dsRNA molecules
may be commercially available or may be designed and prepared based on known sequence

information, etc. The antisense strand of these molecules can include RNA, DNA, PNA ora
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combimation thereof. These DNA/RNA chimera polynucieotide includes, but is not limited to, &
double-strand polynucleotide composed of DNA and RNA that inhibits the expression of a target
gene. These dsRNA molecules can also include one or more modified nucleotides, as described
herein, which can be incorporated on either strand.

{8078} In the RNAI gene silencing or knockdown process, dsRNA comprising a first
{antisense) strand that is complementary 1o & portion of a target gene and a second (sense) strand
that is fully or partially complementary to the first antisense strand 1s introduced into an
organism. After introduction into the organism, the target gene-specific dsRNA is processed into
relatively small fragments (siRNAs) and can subsequently become distributed throughout the
organism, decrease messenger RNA of target gene, leading to a phenotype that may come to
closely resemble the phenotype arising from a complete or partial deletion of the target gene.
[6679] Certain dsRNAs in cells can undergo the action of Dicer enzyme, a ribonuclease I
enzyme. Dicer can process the dsRNA into shorter pieces of dsRNA, t.e. siRNAs. RNAi also
mvolves an endonuclease complex known as the RNA induced silencing complex (RISC).
Following cleavage by Dicer, siRNAs enter the RISC complex and direct cleavage of a single
stranded RNA target baving a sequence complementary to the antisense strand of the siRNA
duplex. The other strand of the siRNA 13 the passenger strand. Cleavage of the target RNA takes
place in the nuddie of the region complementary to the antisense strand of the siIRNA duplex.
siRNAs can thus down regulate or knock down gene expression by mediating RNA mterference
i a sequence~-specific manner.

[B088] As used herein, “target gene” or “target sequence” refers {0 a gene or gene sequence
whose corresponding RNA 15 targeted for degradation through the RNA1 pathway using dsRNAs
or 3iRNAs as described herein. To target a gene, for example using an siRNA, the siRNA
comprises an antisense region complementary fo, or substantially complementary to, at least a
portion of the target gene or sequence, and sense strand complementary to the antisense strand.
Once introduced into a cell, the siIRNA directs the RISC complex to cleave an RNA comprising a
target sequence, thereby degrading the RNA.

{0081} Asused herein, “oligonucleotide”, “nucleic acid,” “nuclectide sequence,” and
“polynucleotide” are used interchangeably and encompass both RNA and DNA | including
cDNA, genomic DNA, mRNA, synthetic {e.g., chemically synthesized) DNA or RNA and

chimeras of RNA and DNA. The term polynuclestide, nucleotide sequence, or nucleie acid refers
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to a chain of nucleotides without regard to length of the chamn. The nucleic acid can be double-
stranded or single-stranded. Where single-stranded, the nucleic acid can be a sense strand or an
antisense strand. The nucleic acid can be synthesized using oligonucleotide analogs or
derivatives {e.g., inosine or phosphorothiocate nucleotides). Such oligenuciestides can be used,
for example, to prepare nucleic acids that have altered base-pairing abilities or increased
resistance to nucleases. The present diselosure further provides a nucleic acid that 1s the
complement {which can be etther a full complement or a partial complement) of a nucleic acid,
nuclectide sequence, or polynucleotide of this disclosure. When dsRNA 15 produced
synthetically, less common bases, such as mosine, S-methylcytosine, 6-methyladenine,
hypoxanthine and others can also be used for antisense, dsRNA, and ribozyme pairing. Other
modifications, such as modification to the phosphodiester backbone, or the 2'-fluoro, the 2'-
hydroxy or 2°O-methyl in the ribose sugar group of the RNA can also be made.

{6082} The term “isolated” can refer to a nucleic acid, nucleotide sequence or polypepiide that
is substantially free of cellular material, viral material, and/or culture medium {when produced
by recombinant DNA technigues), or chemical precursors or other chenucals {(when cheroically
synthesized). Moreover, an “isolated fragment” 1s a fragment of a nucleic acid, nucleotide
sequence or polypeptide that 15 not naturally occurring as a fragment and would ot be found in
the natural state. “Tsolated” does not mean that the preparation is technmcally pure
(homogeneous), but it 15 sufficiently pure to provide the polypeptide or nucleic acid in a form in
which it can be used for the intended purpose.

[80683] The term “region” or “fragment” 15 used interchangeably and as apphied to an
oligonucleotide.

[8084] The C3 mRNA sequence, as described herein, will be understood to mean a full length
C3 mRNA nucleotide sequence, unless indicated otherwise. In some embodiments, the €3
mRNA sequence can be a nuclestide sequence of reduced length relative 1o a reference nucleic
actd or nucleotide sequence of the U3 mRINA sequence comprising, consisting essentially of)
and/or consisting of a nucleotide sequence of contiguous nucleotides 1dentical or almost identical
(e.g., 6%, 70%, 80%, 90%, 92%, 95%, 98% or 99% identical) to the reference nucleic acid or
nucleotide sequence. Such a nucleic acid fragment according to the disclosure may be, where
appropriate, included in a larger polynucleotide of which 1t 1s a constituent. In some

embodiments, such fragments can comprise, consist essentially of, and/or consist of
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oligonucleotides having a length of at least about 8, 10, 12, 15, 20, 25, 30, 35, 40, 45, 50, 75,
100, 150, 200, or more consecutive nucleotides of a nucleic acid or nucleotide sequence
according io the disclosure.

{8083]  As used herein, “complementary” polynucleotides are those that are capable of base
pairing according to the standard Watson-Crick complementarity rules. Specifically, punines will
base pair with pyrimidines to form a combination of guanine paired with cytosine {:C) and
adenine paired with either thymine (A:'T) in the case of DNA, or adenine paired with uracil
{A:U) in the case of RNA For example, the sequence “A-G-T” binds to the complementary
sequence “T-C-A.” It is understood that two polynucleotides may hybridize to each other even if
they are not completely complementary to each other, provided that each has at least one region
that 1s substantially complementary to the other,

[6086] As used herein, the term "substantially complementary” is at least 90% {e.g., 91, 92, 93,
94, 93, 96, 97, 98 or 99%} complementary to the sense strand that is substantially 1dentical to the
nucleotide sequence within the defined regions in SEQ ID NG: 1. As used herein, the term
“substantially complementary” means that two nucleic acid sequences are complementary at
feast at about 90%, 93% or 99% of their nucleotides.

{8887} In some embodiments, the two nucleic acid sequences can be complementary at least at
0%, 95%, 96%, 97%, 98%, 99% or mors of their nucleotides. In some embodiments, the two
nucleic acid sequences can be between 90% to 95% complementary, between 70% to 100%
complementary, between 95% and 96% complementary, between 90% and 100%
complementary, between 96% to 97% complementary, between 60% to 80% complementary,
between 97% and 98% complementary, between 70% and 90% complementary, between 98%
and 99% complementary, between 30% and 100% complementary, or between 99% and 100%
complementary.

{6088} The term “substantially complementary” can also mean that two nucleic acid
sequences, sense strand and antisense strand have sufficient complementarity that allows bimding
between the sense strand and antisense strand to form a double stranded region comprising of
between 19-25 nucleotides in length. The term “substantially complementary” can also mean that
two nucleic acid sequences can hybridize under high stringency conditions, and such conditions

are well known in the art.
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J008%]  As used herein, the term "substantially identical” or “sufficient identity” used
mterchangeably herein, is at least 70%, at least 80%, at least 90%, at least 95%, or at least 99%
{(e.g., between 70% to 805, 8-% to 90% or 90% to 95% or 95% to 99% or 99% to 100%)
identical to the nucleotide sequence within the defined regions in 8SEQ ID NG: 1.

j0098]  As used herein, the term “identity” means that sequences are compared with one
another as follows. In order to determineg the percentage identity of two nucleic acid sequences,
the sequences can first be aligned with respect to one another in order subsequently to make a
comparison of these sequences possible. For this e g., gaps can be inserted into the sequence of
the first nucleic acid sequence and the nucleotides can be compared with the corresponding
position of the second nucleic acid sequence. If a position in the first nucleic acid sequence is
occupied by the same nucleotide as is the case at a position in the second sequence, the two
sequences are identical at this position. The percentage identity between two sequences is a
function of the number of identical positions divided by the number of all the positions compared
m the sequences investigated.

[80891] A “percent identity” or “% wdentity” as used interchangeably herem, for aligned
segments of a test sequence and a reference sequence is the percent of dentical components
which are shared by the two aligned sequences divided by the total number of components o
reference sequence segment, 1.e., the entire reference sequence or a smaller defined part of the
reference sequence.

{80921 “Nucleotide sequence” and “nucleic acid sequence” are used nterchangeably herem,
uniess mdicated otherwise.

{8893} The percentage identity of two sequences can be determuned with the aid of a
mathematical algorithm. A preferred, but not limiting, example of a mathematical algorithm
which can be used for comparison of two sequences 1s the algorithm of Karhin et al. (1993},
PNAS UUSA, 90:5873-53877. Such an algorithm 1s integrated in the NBLAST program, with
which sequences which have a desired identity 1o the sequences of the present disclosure can be
identified. In order to obtam a gapped alignment, as described here, the “Gapped BLAST”
program can be used, as 1s described in Altschul et al. (1997}, Nucleic Acids Res, 25:3389-3402.
If BLAST and Gapped BLAST programs are used, the preset parameters of the particular
program {e.g. NBLAST} can be used. The sequences can be aligned further using version 9 of

GAP (global alignment program} of the “Genetic Computing Group” using the preset
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(BLOSUMO62) matrix {values —4 to +11} with a gap open penalty of —12 (for the first zero of a
gap} and a gap extension penalty of —4 {for each additional successive zers in the gap). After the
alignment, the percentage 1dentity is calculated by expressing the number of agreements as a
percentage content of the nucleic acids i the sequence claimed. The methods described for
determination of the percentage identity of two nucleic acid sequences can also be used
correspondingly, if necessary, on the coded amino acid sequences.

j00%4] Useful methods for determining sequence identity are also disclosed 1 Grnde to Huge
Computers (Martin J. Bishop, ed., Academic Press, San Diego (1994}), and Carillo, H., and
Lipton, D, (Applied Mathd48:1073(1988}}). More particularly, preferred computer programs for
determining sequence identity mclude but are not limited to the Basic Local Alignment Search
Tool (BLAST) programs which are publicly available from MNational Center Biotechnology
Information (NCBI) at the National Library of Medicine, National Institute of Health, Bethesda,
Md. 20894; see BLAST Manual, Altschul et al., NCBI, NLM, NIH; {(Alischul et al. | J. Mol.
Biol. 215:403-410 (1990}); version 2.0 or higher of BLAST programs allows the intraduction of
gaps {deletions and nsertions) into alignments; for peptide sequence BLASTX can be used to
determine sequence dentity; and, for polynucleotide sequence BLASTN can be used to
determine sequence identity. Percent identity can be 70% identity or greater, e.g., at least 70%
identity, at least 75% wdentity, at least 80% dentity, at least 85% identity, at least 90% identity,
at least 95% dentity, at least 98% identity, at least 99% identity or 100% wdentity.

{89951  As used herein, “heterclogous” refers 1o a nucleic acid sequence that either originates
from another species or is from the same species or organism but 1s modified from either its
original form or the form primardy expressed in the cell. Thus, a nucleotide sequence derived
from an orgamism or species different from that of the cell into which the nocleotide sequence is
mtroduced, is heterologous with respect to that cell and the cell's descendants. In addition, a
heterologous nucleotide sequence includes a nucleotide sequence derived from and inserted into
the same natoral, oniginal cell type, but which is present in a non-natural state, e.g ., a different
copy number, and/or under the control of different regulatory sequences than that found in
nature.

{8096} Double Stranded RNAs Tarseting Human Complement C3

{8097} The disclosure provides isolated oligonucleotides comprising a double stranded RINAs

{dsRNAs} duplex region which target a U3 mRNA sequence for degradation. The double
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stranded RNA molecule of the disclosure may be in the form of any type of RNA interference
molecule known in the art. In some embodiments, the double stranded RNA molecule is a small
mterfering RNA (siRNA). In other embodiments, the double stranded RNA molecule 1s a short
hairpin RNA (shRNA} molecule. In other embodiments, the double stranded RNA molecule s a
Dicer substrate that 1s processed in a cell to produce an siRNA. In other embodiments the double
stranded RINA molecule is part of a microRNA precursor molecule.

{0028} In some embodiments, the dsRNA 1s a small interfering RNA (5iRNA) which targets a
3 mRNA sequence for degradation. In some embodiments, the siRNA targeting 3 15 packaged
i a delivery system described herein {e.g., nanoparticle).

{80991 The isolated oligonucleotides of the present disclosure targeting €3 for degradation can
comprise a sense strand at least 70% identical to any fragment of a C3 mRNA, for example the
3 mRNA of SEQ 1D NG 1. In some embodiments, the sense strand comprises or consists
essentially of a sequence at least 70%, at least 80%, at least 90%, at least 95% or is 1060%
identical to any fragment of SEQ ID NO: 1. The siRNAs targeting C3 for degradation can
comprise an antisense strand at least 70% dentical to a sequence complementary to any fragment
of a C3 mRNA, for example the C3 mRNA of SEQ 1D NO: 1. In some embodiruents, the
antisense strand comprises or consists essentially of a sequence at least 70%, at least 80%, at
least 90%, at least 95% or 15 100% 1dentical to a sequence complementary to any fragment of
SEQ ID NG: 1. In some embodiments, the sense region and antisense regions are
complementary, and base pair to fornt an RNA duplex structure. The fragment of the C3 mRNA
that has percent identity to the sense region of the sIRNA, and which is complementary to the
antisense region of the siIRNA, can be protein coding sequence of the mRNA, an uniranslated
region {LITR) of the mRNA (5 UTR or 3" UTR}, or both.

{8168} In some embodiments, the 1solated oligonucleotides of the present disclosure comprises
a sense region and antisense region complementary to the sense region that together form an
RNA duplex, and the sense region comprises a sequence at feast 70% identical to 2 C3 mRNA
sequence. In some embodiments, the sense region 1s identical to a 3 mRNA sequence.

10161}  Asused herein, the term “sense strand” or “sense region” refers to a nucleotide
sequence of an siRNA molecule that 1s partially or fully complementary to at least a portion of a
corresponding antisense strand or antisense region of the siRNA molecule. The sense strand of

an isolated oligonuclectides of the present disclosure molecule can include a nucleic acid
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sequence having some percentage identity with a target nucleic acid sequence such as a C3
mRNA sequence. In some cases, the sense region may have 100% identity, 1.e., complete identity
or homology, to the target nucleic acid sequence. In other cases, there may be one or more
mismaiches between the sense region and the target nucleic acid sequence. For example, there
may be 1,2, 3, 4,5, 6, or 7 mismatches between the sense region and the target nucleic acid
sequence.

{0162} As used herein, the term “antisense strand” or “antisense region” refers 1o a nuclestide
sequence of the isolated oligonuclestides of the present disclosure, that is partially or fully
complementary to at least a portion of a target nucleic acid sequence. The antisense strand of an
isolated oligonucleotides of the present disclosure molecule can include a nucleic acid sequence
that 13 complementary to at least a portion of a corresponding sense strand of the isolated
oligonucleotides.

{6183} In some embodiments, the sense region comprises a sequence that is at least 70%
identical, at least 759 identical, at least 80% identical, at least 85% identical, at least 90%
identical, at least 95% identical, at least 97% wdentical, at least 99% 1dentical or 100% 1dentical
to a sequence of SEQ ID NO: | or a region of SEQ ID NG: 1, as disciosed herein. In some
embodiments, the sense region consists essentially of a sequence that s at least 70% dentical, at
feast 75% identical, at least 80% identical, at least 85% identical, at least 90% dentical, at least
95% identical, at least 97% identical, at least 99% identical or 100% identical to a sequence of
SEQ ID NO: 1 or aregion of SEQ 1D NO: 1, as disclosed herein. In some embodiments, the
sense region comprises a sequence that 1s identical to a sequence of SEQ ID NO: 1 or a region of
SEQ ID NO: 1, as disclosed herein. In some embodiments, the sense region consists essentially
of a sequence that 18 identical to a sequence of SEQ ID NO: 1 ora region of SEQID N 1, as
disclosed herein.

{61864} In some embodiments, the sense region of the isolated oligonucleotides of the present
disclosure targeting C3 has one or more mismaiches between the sequence of the isolated
oligonucleotides and the (3 sequence. For example, the sequence of the sense region may have
1, 2, 3, 4 or 5 mismatches between the sequence of the sense region of the solated
oligonucleotides and the (3 sequence. In some embodiments, the C3 sequence s a C3 37
untransiated region sequence (37 UTR). Without wishing to be bound by theory, it is thought that

siRNAs targeting the 37 UTR have elevated mismatch tolerance when compared to mismatches
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in the isolated oligonucleotides targeting coding regions of a gene. Further, the 1solated
oligonucleotides RNAs may be tolerant of mismatches outside the seed region. As used herein,
the “seed region” of the isolated oligonucheotides refers to base pairs 2-8 of the antisense region
of the isolated oligonucleotides, 1.¢., the strand of the 1solated oligonucleotides that is
complementary to and hybridizes to the target mRNA.

[81¢3]  In some embodiments, the antisense region comprises a sequence that is at least 70%
identical, at least 75% identical, at least 80% identical, at least 85% identical, at feast 90%
identical, at least 9596 identical, at least 97% identical, at least 99% identical or 100% identical
o a sequence complementary to a sequence of SEQ ID NO: 1 or a region of SEQID NO: 1, as
disclosed herein. In some embodiments, the antisense region consists essentially of a sequence
that is at least 70% 1dentical, at least 75% identical, at least 80%% identical, at least 85% identical,
at least 90% identical, at least 95% identical, at least 97% identical, at least 99% or 100%
identical to a sequence complementary to a sequence of SEQ D NO: 1 or a region of SEQ ID
NO: 1. In some embodiments, the antisense region comprises a sequence that is identical to a
sequence complementary to a sequence of SEQ ID NG: 1 or a region of SEQ 1D NO: 1. In some
embodiments, the sense region consists essentially of a sequence that 15 complementary to a
sequence of SEQ I NG: | or a region of SEQGID NG: 1

[8166] The antisense region of the C3 targeting 1solated ohgovucleotide of the present
disclosure 15 complermentary to the sense region. In some embodimuents, the sense region and the
antisense region are fully complementary (no mismatches). In some embodiments the antisense
region 18 partially complementary o the sense region, 1.¢., there are 1, 2, 3, 4 or § mismatches
between the sense region and the antisense region.

[8107]  In general, 1solated oligonucleotide of the present disclosure comprise an RNA duplex
that 13 about 16 to about 25 nucleotides in length. In some embodiments, the RNA duplex 13
between about 17 and about 24 nucleotides 1n length, between about 18 and about 23 nucleotides
m length, or between about 19 and about 22 nucleotides in length. In some embodiments, the
RNA duplex 1s 19 nucleotides in length. In some embodiments, the RNA duplex is 20
nucleotides in length.

[8168] In some embodiments of the isolated oligonucleotide of the present disclosure, the
sense strand 1s a single stranded RNA molecule. In some embodiments of the tsolated

oligonucleotide of the present disclosure, the antisense strand is a single stranded RNA molecule.
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In some embodiments, both the sense strand and the antisense strand are single stranded RNA
molecules. In some embodiments, the isolated oligonucleotide of the present disclosure is an
siRNA targeting U3 that comprises two different single stranded RNAs, the first comprising the
sense region and the second comprising the antisense region, which hybridize to form an RNA
duplex.

{8109] In some embodiments, the isolated oligonucleotide of the present disclosure can have
one or more overhangs from the duplex region. In some embodiments, the overhangs, which are
non-base-paired, single strand regions, can be from one to eight nucleotides in length, or longer.
In some embodiments, the overhang can be a 3”7 overhang, wherein the 3°-end of a strand has a
single strand region of from one to eight nucleotides. In some embodiments, the overhang can be
a 5" overhang, wherein the 5 '-end of a strand has a single strand region of from one to eight
nuclectides. In some embodiments, the overhangs of the isolated oligonucleotide are the same
length. In some embodiments, the overhangs of the isolated oligonucleotide are different lengths.
{8118}  In some embodiments of the isolated oligonucleotide of the present disclosure, the
single stranded RNA molecule of the sense strand comprises a 37 overhang. In some
embodiments, the 37 overhang of the single stranded RNA molecule of the sense strand
comprises at least one nucleotide. In some embodiments, the 3° overhang of the single stranded
RNA molecule of the sense strand comprises two nucleotides.

[8111] In some embodiments of the isolated oligonucleotide of the present disclosure, the
single stranded RNA molecule of the antisense strand comprises a 37 overhang, In some
embodiments, the 37 overhang of the single stranded RNA molecule of the antisense strand
comprises at least one nucleotide. In some embodiments, the 37 overhang of the single stranded
RNA molecule of the antisense strand comprises two nucleotides.

{8112} In some embodiments of the 1solated oligonucleotide of the present disclosure, both
ends of solated oligonucleotide have an overhang, for example, a 3 dinucleotide overhang on
each end. In some embodiments, the overhangs at the 5'- and 3 -ends are of different lengths. In
some embodiments, the overhangs at the 5'- and 3 "-ends are of the same length.

18113} In some embodiments of the isolated oligonucleotide of the present disclosure, the
overhang can contain one or more deoxyribonuclectides, one or more nbonucleotides, or a
combination of deoxyribonucleotides and ribonucleotides. In some embodiments, one, or both,

of the overhang nucleotides of an siRNA may be 2'-deoxyribonuclectides.
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{0114} In some embodiments of the isolated oligonucleotide of the present disclosure, the first
single stranded RINA molecule comprises a first 37 overhang. In some embodiments, the second
single stranded RNA molecule comprises a second 3” overhang. In some embodiments, the first
and second 3” overhangs comprise a dinucleotide.

{8115} In some embodiments of the isolated oligonucleotide of the present disclosure, the 37
overhang comprises any one of thymidine-thymidine (dTdT), Adenine-Adenine (AA}, Cysteine-
Cysteine (CC), Guanine-Guanine (GG} or Uracil-Uracil {UU}. In some embodiments, the
isolated oligonucleotide of the present disclosure, the 37 overhang comprises a thymidine-
thymidine {(dTdT) or a Uracil-Uracil (UU) overhang. In some embediments, the 37 overhang
comprises a Uracil-Uracil {UU) overhang. Without wishing to be bound by theory, it 1s thought
that 3° overhangs, such as dinucleotide overhangs, enhance siRNA mediated mRNA degradation
by enhancing siRNA-RISC complex formation, and/or rate of cleavage of the target mRNA by
the siRNA-RISC complex.

[8116] In some embodiments, the isolated oligonucleotide of the present disclosure can have
one or more blurg ends, in which the duplex region ends with no overhang, and the strands are
base paired to the end of the duplex region. In some embodiments, the isolated oligonucleotide
of the present disclosure can have one or more blunt ends, or can have one or more overhangs, or
can have a combination of a blunt end and an overhang end. For example, the ™ end of the
stRNA can be blunt and the 37 end of the same wsolated oligonucleotide comprise an overhang, or
vice versa.

{8117} In some embodiments, both ends of the 1solated ohigonucleotide of the present
disclosure are blunt ends.

181 18] In some embodiments of the isolated oligonacleotide of the present disclosure, the double
stranded region comprises an antisense strand and a sense strand, according to any one of the
pairs of antisense sirand and sense strand sequences in Table 1, as described below.

{8119] The Complement System

[0326] The complement system 1s a critical component of the innate immune system and
comprises a group of proteins that are normally present in an nactive state. These proteins are
organized in three activation pathways: the classical, the lectin, and the alternative pathways.
{8121} Molecules from microorganisms, antibodies or cellular components can activate these

pathways resulting in the formation of protease complexes known as the C3-convertase and the
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CS-convertase. The first enzymatically-activated cascade, known as classical pathway, is a
calcium/magnesium-dependent cascade, which is normally activated by the formation of antigen-
antibody complexes. It can also be activated in an antibody-independent manner by the binding
of C-reactive protein complexed to ligand and by many pathogens including Gram-negative
bacteria.

[0822] As described in UR 8,703,136, the classical pathway comprises several components,
C1, C4, €2, €3 and €5 (listed by order n the pathway). Inttiation of the classical pathway of the
complement system occurs following binding and activation of the first complement component
(C1} by both immune and non-immune activators, C1 comprises a calctum-dependent complex
of components Clg, Clrand Cls, and is activated through binding of the Clg component. Clg
contains six wdentical subunits and each subunit comprises three chains (the A, B and C chains}.
Each chain has a globular head region that 1s connected to a collagen-like tail. Binding and
activation of Clq by antigen-antibody complexes occurs through the Clq head group region.
Numerous non-antibody Clq activators, including proteins, lipids and nucleic acids, bind and
activate Clg through a distinet site on the collagen-like stalk region. The Cligrs complex then
catalvzes the activation of complement components C4 and C2, forming the C4b2a complex
which functions as a €3 convertase.

[8123] The second enzymatically activated cascade, known as the alternative pathway, is a
rapid, antibody-independent route for complement system activation and amplification. The
alternative pathway is 2 magnesinm-dependent cascade which 13 activated by deposition and
activation of {3 on certain susceptible surfaces {e.g., cell wall polysacchanides of veast and
bacteria, and certain biopolymer materials). The alternative pathway comprises several
components, that include: U3, Factor B, and Factor D (listed by order in the pathway). Activation
of the alternative pathway occurs when C3b, a proteolytically cleaved form of C3, is bound to an
activating surface agent such as a bacterium. Factor B is then bound to 31 and cleaved by
Factor I3 to yield the active enzyme, Ba. The enzyme Ba then cleaves more U3 to generate more
(3b, producing extensive deposition of C3b-Ba complexes on the activating surface.

{0824} Thus, both the classical and alternate complement pathways produce C3 convertases
that split factor C3 mte (3a and C3b. At this point, both C3 convertases further assemble into CS5
convertases {C4b2a3b and C3630Bb). These complexes subsequently cleave complement

component CS mto two components: the C5a polypeptide (9 kDa) and the C5b polypeptide (170
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kDa}. The CSa polypeptide binds to a 7 transmembrane G-protein coupled receptor, which was
originally associated with leukocytes and is now known to be expressed on a varisty of tissues
mchuding hepatocytes and neurens. The CS5a molecule is the primary chemotactic component of
the human complement system and can frigger a variety of biological responses mcluding
leukocyte chemotaxis, smooth muscle contraction, activation of intracetlular signal transduction
pathways, neutrophil-endothelial adhesion, cytokine and lipid mediator release and oxadant
formation.

{9125}  The larger C5b fragment binds sequentially to later components of the complement
cascade, C6, C7, C8 and C9 to form the C5b-9 membrane attack complex ("MAC”). The
fipophylic C5b-9 MAC can directly lyse ervthrocytes, and in greater quantities 1t 15 Iytic for
ieukocytes and damaging to tissues such as muscle, epithelial and endothelial cells. In sublytic
amounts, the C3b-9 MAC can stimulate upregulation of adhesion molecules, mtracellular
calcium increase and cytokine release. In addition, at sublytic concentrations the C3b-9 MAC
can stimulate cells such as endothelial cells and platelets without causing cell lysis. The non-lytic
effects of CSa and the C5b-9 MAC are comparable and mnterchangeable.

[8126] The lectin pathway is irutiated when pattern-recognition molecules (MBL, CL-K1, and
ficolins) bind to the so-called pathogen-associated molecular patterns (PAMPs) (D-mannose, N-
acetyl-D-glucosamine, or acetyl groups), on the surface of pathogens or to apoptotic or necrotic
cells (Beltrame et. al, 2015).

{81271 Although the complement system has an important role in the mamnienance of health, it
has the potential to cause or contribute to disease.

{8128] There are four diseases for which complement-targeted drugs are approved for routine
clinical use by the US Food and Drug Adminstration (FDA) and the European Medicines
Agency {Garred et. al., 2021}, Eculizumab (Soliris), a mAb-blocking cleavage of U35, was shown
to be very efficient in protecting from hemolysis in PNH i 2007 (Brodsky et al,, 2008, Parker,
20093, and this was later followed by treatment of atypical hemolytic-uremic syndrome (aHUS)
{Tschumi et al, 2011; Loirat et al,, 2016}, Recently it was also approved for the neurclogic
diseases generalized myasthenia gravis (Dhillon, 2018} and neuromyelitis optica spectrum
disorders {Selmaj and Selmaj, 2019},

{6128} Eculizumab has been the only approved complement inhibitor for routine use until

recently when ravulizumab (Ultomiris} and Zilucoplan were introduced. Ravulizumab is the
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second generation of eculizumab; m other words, some munor amino acid modifications were
made in the eculizumab molecule, thereby increasing the half-life substantially so treatment
mntervals could be increased from every 2nd to every 8th week. 1t has the same binding site to U5
as eculizumab (1.e., blocking its cleavage and thereby preventing the release of C3a and
formation of C5b-9) (Kulasekararaj et al., 2019; Lee etal,, 2019; McKeage, 2019; Stern and
Connell, 2019; Lee and Kulasekararaj, 2020).

{8138} Zilucoplan is an entirely different drug structurally from the antibody mentioned above
but with the same principal function. It is a synthetic, macrocyclic peptide inhibitor for
subcutaneous self-administration with principally the same function as eculizumab, blocking the
cleavage of C5 (Beecher etal, 2019; Albazli et al, 2020; Howard et al, 2020). A phase 2
randomized, double blind, placebo-controlled, multicenter clinical trial demonstrated that
Zibucoplan administration vielded rapid, meaningfil, and sustained tmprovements over 12 weeks
in a broad population of patients with moderate-to-severe acetylcholine-receptor-antibody—
positive generalized myasthenia gravis (Howard et al., 2020). RA 101295, a close analog of
Zilucoplan (RA101495), has been used in animal studies and has been shown to increase
survival 1o baboon Escherichia coli sepsis (Keshari et al,, 2017).

[8131] Accordingly, the solated oligonucleotides disclosed i the present disclosure are useful
m treating or preventing a disease or disorder associated with aberrant or increased expression or
activity of C3 or a disease or disorder where C3 plays a role. Exemplary 1solated
ohigonucleotides of the present disclosure are described in Table 1.In some embodiments of the
isolated oligonucieotide of the present disclosure, the sense sirand comprises a sequence selected
from any one of the group of sense strand/passenger strand sequences isted in Table 1, Table 2
and Table 3. In some embodiments, the antisense strand comprises a sequence selected from any
one of the group of antisense strand/guide strand sequences fisted in Table 1, Table 2 and Table
3. In some embodiments, the sense and antisense regions comprise complementary sequences
selected from the group listed in Table 1, Table 2 and Table 3.

[0332] In some embodiments of the isolated oligonuclectide of the present disclosure, the
antisense strand comprises a nucleotide sequence according to any one of: SEQ 1D NOs: 2-31.
{8133} Insome embodiments of the 1solated oligonucleotide of the present disclosure, the sense

strand comprises a nuclestide sequence according to any one of: SEQ 1D NOs: 32-61.
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{0134} In some embodiments of the wisolated oligonucleotide of the present disclosure, the
antisense strand comprises a nucleotide sequence according to any one of SEQ 1D NOs: 2-31; and
the sense sirand comprises a nucleotide sequence according to any one of SEQ ID NQOs: 32-61,
wherein the antisense strand and the sense strand sequences have sufficient complementarity to
allow formation of a double stranded region between the antisense and the sense strand.

{8138] Sequences of the Present Disclosure

{8136} The present disclosure provides an 1solated oligonuclectide comprising a sense and an
antisense strand, wherein the sense strand comprises a nucleotide sequence that is substantially
identical to a region between any one of the nucleotide positions selected from: a) 588 to 608; b)
772 10 801; ¢} 1281 t0 1301; d) 1797 t0 1817, e) 2424 to 2444; f) 2533 10 2585; g) 2862 to 2882;
h} 3778 10 3836; 1) 4123 to 4169; and 3} 4402 to 4625, from the 57 end of a human complement
3 mRNA sequence according to SEQ 1D NO: 1, and the aniisense strand 1s substantally
complementary to the sense strand such that the sense strand and the antisense strand together
form a double stranded region.

[8137] The present disclosure provides an isolated oligonucleotide comprising a sense and an
antisense strand, wherein the sense strand comprises a nucleotide sequence that 15 at least 70%,
at least 80%, at least 90%, at least 93%, or at least 99% 1dentical to a region comprising 19-25
nucleotides between any one of the nucleotide positions selected from: a) 388 to 608; b) 772 to
801; ¢} 1281 to 1301; d) 1797 10 1817, e) 2424 to 2444, £) 2533 to 2585; g) 2862 to 2882; h)
3778 10 3836; 1) 4123 10 4169; and 3} 4402 to 4623, from the 5" end of a human corplement C3
mRNA sequence according to SEQ ID NO: L

[8138] The present disclosure provides an 1solated oligonucieotide comprising a sense and an
antisense strand, wherein the sense strand comprises a nuclectide sequence that 1s 1identical to a
region comprising 19-25 nucleotides between any one of the nucleotide positions selected from:
a} 588 to 608; b) 772 10 801; ¢} 1281 10 1301, d} 1797 t0 1817, e} 2424 to 2444, £} 2533 to 2585;
o) 2862 to 2882; 1) 3778 to 3836; 1) 4123 to 4169, and ) 4402 10 4625, from the S end of a
human complement C3 mRNA sequence according to SEQ ID NO: 1

18139} The present disclosure provides an isolated oligonuclestide comprising a sense and an
antisense sirand, wherein the sense strand comprises a nucleotide sequence that is substantially

identical to a region between any one of the nucieotide positions selected from: a} 1281 to 1301,



WO 2024/081954 PCT/US2023/076973

b}y 1797 to0 1817; ¢) 2862 to 2882; d) 4402 1o 4424, and e} 4520 t0 4540, from the 5" end of a
human complement C3 mRNA sequence according to SEQ ID NO: 1.

10148} The present disclosure provides an isolated oligonuclectide comprising a sense and an
antisense sirand, wherein the sense strand comprises a nuclectide sequence that is at least 70%,
at least 0%, at least 90%, at least 95%, or at least 99% identical to a region between any one of
the nuclectide positions selected from: a) 1281 to 1301; b} 1797 to 1817, ¢} 2862 to 2882; d)
4402 to 4424; and e} 4520 to 4540, from the 57 end of a human complement €3 mRNA sequence
according to SEQ ID NO: 1.

180141} The present disclosure provides an i1solated oligonucleotide comprising a sense and an
antisense strand, wherein the sense strand comprises a nucleotide sequence that is identical to a
region comprising the sequence between any one of the nucleotide positions selected from: a)
1281 10 1301, by 1797 to0 1817, ¢} 2862 to 2882; d} 4402 to 4424; and e) 4520 to0 4540, from the
3’ end of a human complement C3 mRNA sequence according to SEQ ID NG: 1.

[6142] In some embodiments of the isolated oligonucleotide of the present disclosure, wherein
the sense strand comprises a nucleotide sequence that 1s wdentical o a region between any one of
the nucleotide positions selected from: a) 1281 to 1301; b) 1797 to0 1817, ¢} 2862 10 28382; d)
4402 10 4424; and e) 4520 to 4540, from the 3’ end of a human complement C3 mRNA sequence
according to SEQ ID NG: 1, the double stranded region comprises: 1) an antisense strand of
nucleie acid sequence according to SEQ 1D NG: 10 (87 UGUGUGUUGAUGCUGAGUUUGG
37}, and a sense strand of nucleic acid sequence according to SEQ ID NO: 40 (8
AAACUCAGCAUCAACACACA 37); u) an antisense strand of nucleic acid sequence according
to SEQ B NG 11 (8 UCUAUCUUCAGGGUCAUCUGCU 37), and a sense strand of nucleic
acid sequence accordimg to SEQ 1D NO: 41 (8 CAGAUGACCCUGAAGATJAGA 37); i) an
antisense strand of nucleic acid sequence accordimg to SEQ ID NO: 15 (587
UUUUUGUUCAUUCUGAUUCCUU 373,
according to SEQ ID NG 45 (5" GGAAUCAGAAUGAACAAAAA 37); v} an antisense strand

and a sense strand of nucleic acid sequence

of nucleic acid sequence according to SEQ ID NO: 22(5°

UGAGUGUGAGACCUUGUCCAGG 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 52 {5 UGGACAAGGUCUCACACUCA 37); v} an antisense strand
of nucleic acid sequence according to SEQ D NO: 23 (5" UCAGAGUGUGAGACCUUGUCCA

37), and a sense strand of nucleic acid sequence according to SEQ 1D NO: 33 (5
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GACAAGGUCUCACACUCUGA 37); or vi) an antisense strand of nucleic acid sequence
according to SEG ID NO: 27 {5 UGUAGAACCGGGUACAGCUUUC 37}, and a sense strand
of nucleic acid sequence according to SEQ [ NO: 57 (57 AAGCUGUACCCGGUUCUACA
3.

{80143} The present disclosure provides an 1solated oligonuclectide comprising a sense and an
antisense sirand, wherein the sense strand comprises a sequence that 1s substantially identical to a
region comprising the sequence between any one of the nucleotide positions selected from: a)
772 to 801, b) 2424 10 2444; ¢) 3784 10 3805; d) 4123 t0 4169; e) 4438 10 4509; and ) 4538 to
4621, from the 5° end of a human complement C3 mRNA sequence according to SEQ 1D NO: 1.
[6344] The present disclosure provides an isolated oligonucieotide comprising a sense and an
antisense strand, wherein the sense strand comprises a sequence that s at least 70%, at least
80%, at least 90%, at least 95%, or at least 99% identical to a region comprising the sequence
between any one of the nucleotide positions selected from: a} 772 to 801; b) 2424 10 2444, ¢)
3784 10 3808, d) 4123 to 4169, e) 4438 t0 4509; and £) 4538 10 4621, from the 5’ end of a human
complement C3 mRNA sequence according to SEQ ID NO: 1.

[81458] The present disclosure provides an solated oligonucieotide comprising a sense and an
antisense strand, wherein the sense strand comprises a nucleotide sequence that 1s identical to a
region comprising the sequence between any one of the nucleotide positions selected from: a)
772 10 801, b) 2424 to 2444; ¢) 3784 10 3805, dy 4123 10 4169; ¢) 4438 10 4509; and £ 4558 to
4621, from the 57 end of a human complement £3 mRNA sequence according to SEQ 1D NO: 1.
[8146] In some embodiments of the i1solated oligonucleotide of the present disclosure, wherem
the sense strand comprises a nucleotide sequence that s identical o a region comprising the
sequence between any one of the nucleotide positions selected from: a) 772 to 801; bj 2424 10
2444; ¢y 3784 10 3805; d) 4123 10 41069; e} 4438 10 4509, and ) 4558 t0 4621, from the 57 end of
a human complement 3 mRNA sequence according to SEQ ID NO: 1, the double stranded
region comprises: i) an antisense strand of nucleic acid sequence according to SEQ ID NO: 3 (¥
UUAGUAGAAUUUCUCUGUAGGC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 33 (5 CUACAGAGAAAUUCUACUAA 37); 1) an antisense strand
of nucleic acid sequence according to SEQ ID NO: 5 (5 UAUGUAGUAGAAUUUCUCUGUA
3%}, and a sense strand of nucleic acid sequence according to SEQ 1D NO: 35 (8

CAGAGAAAUUCUACUACAUA 37); 111} an antisense strand of nucleic acid sequence
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according to SEQ 1D NO: 6 (57 UGAUGUAGUAGAAUUUCUCUGU 37}, and a sense strand of
nucleic actd sequence according to SEQ 10 NO: 36 (5 AGAGAAAUUCUACUACAUCA 3y,
) an antisense sirand of nucleic acid sequence according to SEQ ID NO: 9 (5
UUUAUAGAUGUAGUAGAAUUUC 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 39 (5 AAUUCUACUACAUCUAUAAA 37); v} an antisense strand
of nucleic acid sequence according to SEGQ ID NO: 12(5°
UAAAAUAUTAUUCAUGAGCUUCG 37}, and a sense sirand of nucleic acid sequence
according to SEQ ID NO: 42 (5 AAGCUCAUGAAUAUAUUUUA 37); vi) an antisense strand
of nucleic acid sequence according to SEQ D NO: 17 (8’
VAAGUCAAAGUCUUUUAGCUGC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 47 (57 AGCUAAAAGACUUUGACUUA 37); vit) an antisense strand
of nucleic acid sequence according to SEQ ID NG 18(5°
UAAAGUCAAAGUCUUUUAGCUG 3°), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 48 {5° GCUAAAAGACUUUGACUUUA 37); viit) an antisense strand
of nucleic acid sequence according to SEQ ID NGO 20(5°
UAAUUUAUUACAGGUGAGUUGA 3°), and a sense strand of nucleic acid sequence
according to SEQ ID NO: S0 (5 AACUCACCUGUAAUAAAUUA 37); 1x) an antisense strand
of nuclew acid sequence according to SEQ D NO: 21 (&
UCUGGUUUUAUGGUGACCUUGA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 51 (6" AAGGUCACCAUAAAACCAGA 37); x) an antisense strand
of nucleic acid sequence according to SEQ ID NO: 24 (5
UUAUUGGUGAACUUUGAAAGCT 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 54 (5 CUUUCAAAGUUCACCAAUAA 37); x1) an antisense strand
of nucleic acid sequence according to SEQ I NQ: 25 (57
UUAAUAGGCGUAGACCUUGACU 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NG: 55 (5 UCAAGGUCUACGCCUAUUAA 37); xu) an antisense strand
of nucleic acid sequence according to SEQ ID NO: 28 (5 UCAGAGCUUGUUCAGCUUUCCA
3%}, and a sense strand of nucleic acid sequence according to SEQ D NO: 58 (8
GAAAGCUGAACAAGCUCUGA 37); or xiii) an antisense strand of nucleic acid sequence

according to SEQ 1D NO: 30 (5 UUAUGAAGCAAUUCUCCUCAGC 37}, and a sense strand
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of nucleic acid sequence according to SEQ 1D NO: 60 (57 UGAGGAGAAUUGCUUCAUAA
37

18147}  The present disclosure provides an isolated oligonuclestide comprising a sense and an
antisense sirand, wherein sense strand comprises a sequence that is substantially identical to a
region comprising the sequence between any one of the nucleotide positions selected from: a)
588 to 608; b) 773 10 800; ¢} 2533 to 2585; d) 3778 1o 3836, &) 4492 to 4512; and ) 4600 to
4625, from the 5° end of a human complement C3 mRNA sequence according to SEQ 1D NO: 1.
{6348] The present disclosure provides an isolated oligonucieotide comprising a sense and an
antisense strand, wherein sense strand comprises a sequence that is at least 70%, at least 80%, at
least 90%, at least 95%, or at least 99% identical to a region comprising the sequence between
any one of the nucleotide positions selected from: a} 588 to 608; b} 773 to 800; ¢) 2533 to 2585;
d) 3778 1o 3836; e} 4492 t0 4512; and {} 4600 to 4625, from the 5 end of a human complement
C3 mRNA sequence according to SEQ ID NG 1.

{8149} The present disclosure provides an isolated oligonucleotide comprising a sense and an
antisense strand, wherein the sense strand comprises a nuclectide sequence that is identical to a
region comprising the sequence between any one of the nucleotide positions selected from: a)
588 to 608; b) 773 to BOO; ©) 2533 10 2585, d) 3778 10 3836; e) 4492 to 4512; and ) 4600 to
46285, from the 5 end of a2 human complernent C3 mRNA sequence according to SEQ D NO: |
[8138] In some embodiments of the 1solated oligonucleotide of the present disclosure, the
sense strand comprises a sequence thai is identical to a region comprising the sequence between
any one of the nuclectide positions selected from: a) 588 to 608; b) 773 to 800; ¢) 2533 1o 2585,
dy 3778 to 3836; ) 4492 to 4512; and f) 4600 to 4625, from the 5" end of a U3 mRNA sequence
according to SEQ 1D NO: 1, and the double stranded region comprises: 1} an antisense strand of
nucleic acid sequence according to SEQ ID NO: 2 (5 UGAGAAGACAAGGAGUCCUGCU
37, and a sense strand of nucleic acid sequence according to SEQ 1D NO: 32 (5
CAGGACUCCUUGUCUUCUCA 37y, 11y an antisense strand of nucleic acid sequence according
to SEQ [D NO: 4 (5 UGUAGUAGAAUUUCUCUGUAGG 37}, and a sense strand of nucleic
acid sequence according to SEQ D NO: 34 (5" UACAGAGAAAUUCUACUACA 3} i) an
antisense sirand of nucleic acid sequence according to SEQ ID NO: 7 (5
UAUAGAUGUAGUAGAAUUUCUC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 37 {5 GAAAUUCUACUACAUCUAUA 37}, v} an antisense strand
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of nucleic acid sequence according to SEQ 13 NO: 8 (5 UUAUAGAUGUAGUAGAAUUUCU
37), and a sense strand of nucleic acid sequence according to SEQ 1D NO: 38 (5
AAAUUCUACUACAUCUAUAA 37} v) an antisense strand of nucleic acid sequence
according to SEQ ID NO: 13 (5 UAUGAAGAAGUCCUGCAUUACU 37, and a sense strand
of nucleic acid sequence according to SEQ D NO: 43 (5" UAAUGCAGGACUUCUUCAUA
37); vi} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 14 (5
UUUCGAACAACAGAGUAGGGUA 37}, and a sense sirand of nucleic acid sequence
according to SEQ ID NO: 44 (8 CCCUACUCUGUUGUUCGAAA 37); vii) an antisense strand
of nucleic acid sequence according to SEQ D NO: 16 (5’
VAAGUCUUUUAGCUGCAGUAGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 46 (8" UACUGCAGCUAAAAGACUUA 37); vui) an antisense strand
of nucleic acid sequence according to SEQ 1D NO: 19 {5 UGUUCAUUGAGCCAACGCACGA
3%}, and a sense sirand of nucleic acid sequence according to SEQ 1D NO: 49 (3
GUGCGUUGGCUCAAUGAACA 37); ix) an antisense strand of nucleic acid sequence
according to SEQ ID NO: 26 {5 UUUGUAAUAGGCGUAGACCUUG 37}, and a sense strand
of nuclew acid sequence according to SEQ 1D NO: 56 (87 AGGUCUACGCCUAUUACAAA
3%Y; %} an antisense strand of nucleic acid sequence according to SEQ ID NG: 29 (8°
UAUGAAGCAAUUCUCCUCAGCA 37), and a seose strand of nucleic acid sequence according
to SEQ 1D NG: 39 (5" CUGAGGAGAAUUGCUUCAUA 37); or xa) an antisense strand of
nucleic acid sequence according to SEQ ID NO: 31 (8" UUUUGUAUGAAGCAAUUCTUCCU
37), and a sense strand of nucleic acid sequence according to SEQ ID NO: 61 (5
GAGAAUUGCUUICAUACAAAA 3™}

[BYSY] At least 30% knockdown of C3 at 0.1 nM

[0182] In some embodiments of the 1solated oligonucleotide of the present disclosure, the
sense strand comprises a sequence that 1s dentical {0 a region comprising the sequence between
any one of the nucleotide positions selected from a) 588 to 608, b} 772 to 801; ¢} 1281 to 1301,
d) 1797 to 1817, e) 2424 to 2444: £) 2533 to 2585; ¢) 2862 to 2882; h) 3778 to 3836; ) 4123 to
4169; and 3} 4402 to 4625, from the 5" end of a human complement €3 mRNA sequence
according to SEQ ID NO: 1, and the antisense strand is substantially complementary to the sense
strand such that the sense strand and the antisense strand together form a double stranded region,

wherein the 1solated sligonucleotide attenuates expression of the C3 mRNA by at least 50%
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{e.2., 50% to 55%, 55% to 60%, 60% to 63%, 65% to T0%, 70% to 75%, 75% to 80%, 80% to
5%, 85% to 90%, 90% to 93% or 95% to 99%, 99% to 100%), at a dose of 0.1 nM.

18153} In some embodiments of the isolated oligonucleotide of the present disclosure, the
sense strand comprises a sequence that is identical to a region comprising the sequence between
any one of the nucleotide positions selected from a) 588 to 608; b) 772 to 801; ¢} 1281 to 1301,
d) 1797 to 1817, e) 2424 to 2444: £) 2533 to 2585; g) 2862 to 2882; h) 3778 to 3836; 1} 4123 to
4169; and 3} 4402 to 4625, from the 5" end of a human complement {3 mRNA sequence
according to SEQ 1D NO: 1, and the antisense strand is substantially complementary to the sense
strand such that the sense strand and the antisense strand together form a double stranded region,
and the isolated oligonucleotide attenuates expression of the €3 mRNA by at least 50% {(e.g,
30% to 55%, 53% to 60%, 60% to 65%, 65% to T0%. 70% to 75%, 75% to 80%, 80% to 85%,
85% to 90%, 90% to 95% or 95% to 100%;) at a dose of 0.1 nM, wherein the double stranded
region comprises: 1) an antisense strand of nucleie acid sequence according to SEQ ID NG: 9(§°
VUUUAUAGAUGUAGUAGAAUUUC 3°), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 39 (5 AAUUCUACUACAUCUAUAAA 37); 1) an antisense strand
of nuclew acid sequence according to SEQ 1D NO: 5 (8" UAUGUAGUAGAAUUUCUCUGUA
37}, and a sense strand of nucleic acid sequence according to SEQ ID NO: 35 (5
CAGAGAAAUUCUACUACAUA 37); 111) an antisense strand of nucleic acid sequence
according to SEQ ID NO: 3 (5 UUAGUAGAAUUUCUCUGUAGGC 37), and a sense strand of
nucleie acid sequence according to SEQ 1D NO: 33 (57 CUACAGAGAAAUUCUACUAA 37y
v} an antisense strand of nucleic acid sequence according to SEQ ID NG 18 (&
UAAAGUCAAAGUCUUUUAGCUG 373, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 48 (537 GCUAAAAGACUUUGACUUUA 37); v) an antisense strand
of nucleic acid sequence according to SEQ 1D NO: 4 (5" UGUAGUAGAAUUUCUCUGUAGG
37, and a sense strand of nucleic acid sequence according to SEQ 1D NO: 34 (5
UACAGAGAAAUUCUACUACA 373, vi) an antisense strand of nucleic acid sequence
according to SEQ ID NO: 26 {5 UUUGUAAUAGGCGUAGACCUUG 37), and a sense strand
of nucleic acid sequence according to SEQ [ NO: 56 (5" AGGUCUACGCCUAUUACAAA
37); vii) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 25 (5
UUAAUAGGCGUAGACCUUGACU 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 55 (5" UCAAGGUCUACGCCUAUUAA 37); viti} an antisense strand
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of nucleic acid sequence according to SEQ 1D NO: 22 (8
UGAGUGUGAGACCUUGUCCAGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 52 (5 UGGACAAGGUCUCACACUCA 37} ix) an antisense strand
of nucleic acid sequence according to SEGQ ID NG: 7 (5 UGAUAGAUGUAGUAGAAUUUCUC
3%}, and a sense strand of nucleic acid sequence according to SEQ ID NO: 37 (8
GAAAUUCUACUACAUCUAUA 37); x) an antisense strand of nucleic acid sequence
according to SEQ 1D NO: 8 (8" UUAUAGAUGUAGUAGAAUUUCY 37), and a sense strand of
aucleic acid sequence according to SEQ 1D NO: 38 (57 AAAUUCUACUACAUCUAUAA S,
x1} an antisense strand of nucleic acid sequence according to SEQ 1D NOG: 23 (8
UCAGAGUGUGAGACCUUGUCCA 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 53 (8" GACAAGGUCUCACACUCUGA 37); x11) an antisense strand
of nucleic acid sequence according to SEQ 1D NO: 6 (5" UGAUGUAGUAGAAUUUCUCUGU
3%}, and a sense sirand of nucleic acid sequence according to SEQ ID NO: 36 (¥
AGAGAAAUUCUACUACAUCA 37); xiti) an antisense strand of nucleic acid sequence
according to SEQ ID NO: 17 (5 UAAGUCAAAGUCUUUUAGCUGC 37), and a sense strand
of nuclew acid sequence according to SEQ ID NG: 47 (87 AGCUAAAAGACUUUGACUUA
37, x1v) an antisense strand of nucleic acid sequence according to SEQ ID NQ: 28 (¥
UCAGAGCUUGUUCAGCUUUCCA 37), and a seose strand of nucleic acid sequence according
to SEQ ID NO: 538 (57 GAAAGCUGAACAAGCUCUGA 37); xv) an antisense strand of nucleiwc
acid sequence according to SEQ ID NO: 10 (8 UGUGUGUUGAUGCUGAGUUUGG 37), and
a sense strand of nucleic acid sequence according to SEQ 1D NG 40 (8
AAACUCAGCAUCAACACACA 373, xvi) an antisense strand of nucleic acid sequence
according to SEQ ID NO: 2 (3 UGAGAAGACAAGGAGUCCUGCU 37), and & sense sirand of
nucleic acid sequence according to SEQ ID NGO 32 (5 CAGGACUCCUUGUCUUCUCA 37}
xvii) an antisense strand of nucleic acid sequence according to SEQ ID NG: 12 (87
UAAAAUAUAUUCAUGAGCUUCG 37), and a sense strand of nucleic acid sequence
according to SEGQ ID NO: 42 (5° AAGCUCAUGAAUAUAUUUUA 37, xviil) an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 30 (87
UUAUGAAGCAAUUCUCCUCAGC 37), and a sense strand of nucleic acid sequence according
to SEQ ID NG: 60 (5" UGAGGAGAAUUGCUUCAUAA 37, xix) an antisense strand of
nucleic acid sequence according to SEQ 1D NO: 29 (57 UAUGAAGCAAUUCUCCUCAGCA
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3%y, and a sense strand of nucleic acid sequence according to SEQ 1D NO: 59 (8
CUGAGGAGAAUUGCUUCAUA 37); xx) an antisense strand of nucleic acid sequence
according to SEQ 12 NO: 13 (5 UAUGAAGAAGUCCUGCAUUACU 37}, and a sense strand
of nucleic acid sequence according to SEQ ID NO: 43 (5 UAAUGCAGGACUUCUUCAUA
37}, xxi) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 14 (8
UUUCGAACAACAGAGUAGGGUA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 44 (5 CCCUACUCUGUUGUUCGAAA 37}, xxii) an antisense
strand of nucleic acid sequence according to SEQ 1D NG 19 (5
UGUUCAUUGAGCCAACGCACGA 37), and a sense strand of nucleic acid sequence according
to SEQ D NO: 49 (8" GUGCGUUGGCUCAAUGAACA 37); xxuit} an antisense strand of
nucleic acid sequence according to SEQ D NO: 20 (57 UAAUUUAUVACAGGUGAGUUGA
37, and a sense strand of nucleic acid sequence according to SEQ 1D NG: 50 (5
AACUCACCUGUAAUAAAUUA 37); xxiv) an antisense strand of nucleic acid sequence
according to SEQ ID NO: 15 (5 UUDUUUGUUCAUUCUGAUUCCUU 3°), and a sense strand
of nucleic acid sequence according to SEQ ID NO: 45 (5 GGAAUCAGAAUGAACAAAAA
37); xxv} an antisense strand of nucleic acid sequence according to SEQ ID NO: 21 (3
UCUGGUUUUAUGGUGACCUUGA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 51 (5 AAGGUCACCAUAAAACCAGA 37); xxvi) an antisense
strand of nucleic acid sequence according to SEQ I NG: 31 (S’
UUUUGUAUGAAGCAAUUCUCCU 37), and a sense strand of nucleie acid sequence
according to SEQ ID NO: 61 (5 GAGAAUUGCUUCAUACAAAA 37); xxvii} an antisense
strand of nucleie acid sequence according to SEQ ID NO: 11 {5
UCUAUCUUCAGGGUCAUCUGCU 37), and a sense strand of nucleic acid sequence according
to SEQ ID NG 41 (5 CAGAUGACCCUGAAGAUAGA 37} xxvin) an antisense strand of
nucleic actd sequence according to SEQ 1D NQ: 16 (87 UAAGUCUUUUAGCUGCAGUAGG
3%, and a sense strand of nucleic acid sequence according to SEQ ID NG 46 (58
UACUGCAGCUAAAAGACUUA 37); xxix) an antisense strand of nucleic acid sequence
according to SEQ 1D NO: 24 (5 UUAUUGGUGAACUUUGAAAGCU 37), and a sense strand
of nucleic acid sequence according to SEQ ID NO: 54 (5 CUUUCAAAGUUCACCAAUAA

3°); or xxx) an antisense strand of nucleic acid sequence according to SEQ 1D NG 27 (58
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UGUAGAACCGGGUACAGCUUUC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NG: 57 (53 AAGCUGUACCCGGUUCUACA 37,

10884)  20-509% lmockdown of C3 at 0.1 nMf

{8185] In some embodiments of the isolated oligonucleotide of the present disclosure, the
sense strand comprises a sequence that is identical to a region comprising the sequence between
any one of the nuclectide positions selected from a} 588 to 608; &) 772 10 801, ¢} 1281 to 1301,
dy 1797 10 1817, e} 2424 to 2444, £} 2533 t0 2585, g} 2862 t0 2882; h) 3778 10 3836, 134123 to
4169; and j) 4402 10 4625, from the 5 end of a human complement C3 mRNA sequence
according to SEQ 1D NO: 1, and the aniisense strand s substantially complementary to the sense
strand such that the sense strand and the antisense strand together form a double stranded region,
wherein the 1solated oligonucleotide attenuates expression of the £3 mRNA by 20% to 50%
{e.g., 20% 1o 25%., 25% 10 30%, 30% to 35%, 35% to 40%, 40% to 45% or 45% to S50%), ata
dose of 0.1 oM.

[81%6] In some embodiments of the isolated oligonucleotide of the present disclosure, the
sense strand comprises a sequence that 1s Wdentical to a region comprising the sequence between
any one of the mucleotide positions selected from a) 588 to 608; b} 772 10 801; ¢) 1281 to 1301,
dy 1797 10 1817, e} 2424 1o 2444; 1) 2533 to 25835; g) 2862 to 2882; h) 3778 to 3836, 1) 4123 1o
4169; and 1) 4402 1o 4625, from the 5™ end of a human complement C3 mBNA sequence
according to SEQ 1D NO: 1, and the antisense strand 15 substantially complementary to the sense
strand such that the sense strand and the antisense strand together form a double stranded region,
and the isolated oligonuclectide attenuates expression of the C3 mRNA by 20% 10 30% (e.g.,
20% to 25%, 25% to 30%, 30% to 35%, 35% to 40%, 40% to 45% or 45% to 50%;), at a dose of
0.1 oM, wheremn the double stranded region comprises: 1) an antisense strand of nucleic acid
sequence according to SEQ ID NO: 11 (8 UCUAUCUUCAGGGUCATCUGCH 37) and a
sense strand of nucleic acid sequence according to SEQ ID NGO 41 (87
CAGAUGACCCUGAAGAUAGA 37}, 1) an antisense sirand of nucleic acid sequence
according to SEQ ID NO: 24 (5" UUAUUGGUGAACUUUGAAAGCU 37y, and a sense strand
of nucleic acid sequence according to SEQ D NO: 54 (5" CUUUCAAAGUUCACCAAUAA
3°); 111} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 31 (8
UUUUGUAUGAAGCAAUUCUCCU 37, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 61 (5 GAGAAUUGCUUCAUACAAAA 37} 1v) an antisense strand
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of nucleic acid sequence according to SEQ 1D NO: 16 (8
UAAGUCUUUUAGCUGCAGUAGG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NQO: 46 (5° UACUGCAGCUAAAAGACUUA 37); v} an antisense strand
of nucleic acid sequence according to SEQ ID NO: 12(5°

UAAAAUAUTAUUCAUGAGCUUCG 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 42 (5" AAGCUCAUGAAUAUAUUUUA 37}, vi) an antisense strand
of nucleic acid sequence according to SEQ 1D NG: 15 (5
VUUUUGUUCAUUCUGAUUCCUU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 45 (5” GGAAUCAGAAUGAACAAAAA 37); vit) an antisense strand
of nucleic acid sequence according to SEQ ID NG 13 (8
UAUGAAGAAGUCCUGCAUUACU 37y, and a sense strand of nucleic acid sequence
according to SEG ID NO: 43 (5 UAAUGCAGGACUUCUUCAUA 37); or viii} an antisense
strand of nucleic acid sequence according to SEQ ID NG: 10 (8’
UGUGUGUUGAUGCUGAGUYUUGG 3°), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 40 (5" AAACUCAGCAUCAACACACA YY),

(8187} At least 50% knockdown of C3 at 0.0] ndd

[8138] In some embodiments of the isolated oligonucleotide of the present disclosure, the
sense strand comprises a sequence that is identical to a region comprising the sequence between
any one of the nucleotide positions selected from a) 588 o 608; b) 772 to 801; ¢} 1281 1o 1301,
dy 1797 10 1817; ) 2424 to 2444, £) 2533 to 2585, g} 2862 10 2882, h) 3778 10 3836, 1) 4123 to
4169; and ) 4402 to 4625, from the 5 end of a human complement C3 mRNA sequence
according to SEQ ID NQO: 1, and the antisense strand 1s substantially complementary to the sense
strand such that the sense strand and the antisense strand together form a double stranded region,
wherein the isolated oligonucleotide attenuates expression of the U3 mRNA by at least 50%
{e.g., 50% to 5%, 55% to 60%, 60% to 65%, 65% to 70%, 70% t0 75%, 75% to 80%, 80% to
85%, BS5% to 90%, 0% to 5% or 95% to 99%, 99% to 100%), at a dose of 0.01 nM.

[03539] In some embodiments of the isolated oligonucleotide of the present disclosure, the
sense strand comprises a sequence that is identical to a region comprising the sequence between
any one of the nuclectide positions selected from a} 588 15 608; b} 772 1o 801, ¢} 1281 to 1301,
dy 1797 10 1817, &) 2424 to 2444; £} 2533 t0 2585, g} 2862 t0 2882; h) 3778 t0 3836, 134123 (o

4169; and j} 4402 to 4625, from the 5° end of a human complement C3 mRNA sequence
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according to SEQ 1D NO: 1, and the aniisense strand is substantially complementary to the sense
strand such that the sense strand and the antisense strand together form a double stranded region,
and the isolated oligonuclectide attenuates expression of the 3 mRNA by at least 50% (e g,
50% to 55%, 55% to 60%, 60% to 65%, 65% to 70%. 70% to 75%, 75% to 80%, 80% to 85%,
B59% to 90%, 90% to 95% or 95% to 100%:} at a dose of 0.01 nM, wherein the double stranded
region comprises: i} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 3 (8
UUAGUAGAAUTUUCUCUGUAGGC 37}, and a sense sirand of nucleic acid sequence
according to SEQ 1D NO: 33 (5" CUACAGAGAAAUUCUACUAA 37); 1) an antisense strand
of nucleic acid sequence according to SEQ D NO: 29 (5" UAUGAAGCAAUUCUCCUCAGCA
37}, and a sense strand of nucleic acid sequence according to SEQ 1D NG: 59 (87
CUGAGGAGAAUUGCUUCAUA 37); 111) an antisense strand of nucleic acid sequence
according to SEG ID NO: 25 (5" UUAAUAGGCGUAGACCUUGACU 37}, and a sense strand
of nucleic acid sequence according to SEQ D NO: 55 (5 UCAAGGUCUACGCCUAUUAA
37); 1v) an antisense strand of nucleic acid sequence according to SEQ ID NG: 9 (8’
UUUAUAGAUGUAGUAGAAUUUC 37}, and a seuse strand of nucleic acid sequence
according to SEGQ ID NG: 39 (5° AAUUCUACUACAUCUAUAAA 37); v) an antisense strand
of nucleic acid sequence according to SEQ ID NO: 8 (5 UUAUAGAUGUAGUAGAAUUUCU
37), and a sense strand of nucleic acid sequence according to SEQ ID NO: 38 (87
AAAUUCUACUACAUCUAUAA 37); vi) an antisense strand of nucleic acid sequence
according to SEQ 1D NQO: 26 (5" UUTUUGUAAUAGGCGUAGACCUUG 37, and a sense strand
of nucleic acid sequence according to SEQ ID NO: 56 (5 AGGUCUACGCCUAUUACAAA
37y, vit) an antisense strand of nucleic acid sequence according to SEQ ID NO: 5 (5
UVAUGUAGUAGAAUUUCUCUGUA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 35 (8 CAGAGAAAUUCUACUACAUA 37); viu) an antisense strand
of nucleic acid sequence according to SEQ ID NG 17 (5
UAAGUCAAAGUCUUUUAGCUGC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 47 (5 AGCUAAAAGACUUUGACUUA 37); 1) an antisense strand
of nucleic acid sequence according to SEQ [ NO: 7 (8" UAUAGAUGUAGUAGAAUUUCUC
37), and a sense strand of nucleic acid sequence according to SEQ 1D NO: 37 (5
GAAAUUCUACUACAUCUAUA 37}, x) an antisense strand of nucleic acid sequence
according to SEQ ID NO: 183 {5 UAAAGUCAAAGUCUUUUAGCUG 37}, and a sense strand
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of nucleic acid sequence according to SEQ 1D NO: 48 (57 GCUAAAAGACUUUGACUUUA
37); x1) an antisense strand of nucleic acid sequence according to SEQ 1D NGO 4 (52
UGUAGUAGAAUUUCUCUGUAGEG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 34 {5 UACAGAGAAAUUCUACUACA 37}; i) an antisense strand
of nucleic acid sequence according to SEQ D NO: 28 (57 UCAGAGCUUGUUCAGCUUUCCA
37}, and a sense strand of nucleic acid sequence according to SEQ 1D NO: 38 (5
GAAAGCUGAACAAGCUCUGA 37 xiit) an antisense strand of nucleic acid sequence
according to SEQ ID NO: 22 (5 UGAGUGUGAGACCUUGUCCAGG 37), and a sense strand
of nucleic acid sequence according to SEQ 1D NO: 52 (5" UGGACAAGGUCUCACACUCA
37); xtv) an antisense strand of nucleic acid sequence according to SEQ ID NO: 14 (8
UUUCGAACAACAGAGUAGGGUA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 44 (5° CCCUACUCUGUUGUUCGAAA 37); xv) an antisense strand
of nucleic acid sequence according to SEQ D NO: 23 (5" UCAGAGUGUGAGACCUUGUCCA
3}, and a sense strand of nucleic acid sequence according to SEQ 1D NG: 533 (87
GACAAGGUCUCACACUCUGA 37); xvi) an antisense strand of nucleic acid sequence
according to SEQ ID NG: 6 (S UGAUGUAGUAGAAUUUCUCUGU 37}, and a sense strand of
nucleic acid sequence according to SEQ 1D NG: 36 (§7 AGAGAAAUUCUACUACAUCA 37}
xvit} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 19(5°
UGUUCAUUGAGCCAACGCACGA 3°), and a sense strand of nucleic acid sequence according
to SEQ B NG 49 (5 GUGUGUUGGCUCAAUGAACA 37}, xvui) an antisense strand of
nucleic actd sequence according to SEQ 1D NO: 20 (5" UAAUUVAUUACAGGUGAGUUGA
37), and a sense strand of nucleic acid sequence according to SEQ 1D NO: 50 (8
AACUCACCUGUAAUAAALUA 37); xax) an antisense strand of nucleic acid sequence
according to SEQ 1D NQO: 30 (5" UUAUGAAGCAAUUCUCCUCAGC 37), and a sense strand
of nucleic acid sequence according to SEQ ID NGO 60 (5 UGAGGAGAAUUGCUUJCAUAA
37y, xx} an antisense strand of nucleic acid sequence according to SEQ ID NG: 2 {5’
UGAGAAGACAAGGAGUCCUGCU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 32 (5 CAGGACUCCUUGUCUUCUCA 37); xxi) an antisense sirand
of nucleic acid sequence according to SEQ ID NG: 27 (5" UGUAGAACCGGGUACAGCUUUC
3%}, and a sense strand of nucleic acid sequence according to SEQ ID NO: 57 (8

AAGCUGUACCCGGUUCUACA 37y, or xxit) an aniisense strand of nucleic acid sequence
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according to SEQ 1D NO: 21 (5" UCUGGUUUUAUGGUGACCUUGA 37}, and a sense strand
of nucleic acid sequence according to SEQ ID NO: 51 (57 AAGGUCACCAUAAAACCAGA
> ) )

{8168}  The present disclosure provides an isolated oligonucleotide comprising a sense strand

(O8]

and an antisense strand, wherein the sense strand comprises a nucleotide sequence that s
substantially identical to a region comprising 19-25 nucleotides between any one of the
nucleotide positions selected from: a} 33 to 53; b) 237 to 260, ¢} 444 1o 480; d) 583 15 879; ¢}
111810 1328; ) 1409 10 1542; ¢) 1619 t0 1648, h) 1754 to 1816; 1) 2232 t0 2256, 3) 2300 to0
2368; k) 2423 10 2452; 1y 2518 10 2726; m) 2860 to 2883; u) 2981 to 3043; o) 3125 to 3239; p}
3298 10 3437, q) 3567 to 3638; 1) 3767 10 3913; 5} 3985 1o 4430; and t) 4490 to 5054, from the
5% end of a (3 mRNA sequence according to SEQ ID NO: 1, and the antisense strand 15
substantially complementary to the sense strand such that the sense strand and the antisense
strand together form a double stranded region.

{8161}  In some embodiments of the isolated oligonucleotide comprising a sense strand and an
antisense strand, the sense strand comprises a nucleotide sequence that 1s substantially dentical
to a region comprising 19-25 nucleotides between any one of the nucleotide positions selected
fronu aj 33 1o 53; b) 237 t0 260; ¢} 444 to 480; d) 583 10 879; ¢) 1118 to 1328; {) 1409 to 1542;
g} 1619 10 1648; h) 1754 to 1816; 1) 2232 1o 2256; 1) 2300 to 2368; k) 2423 to 2452; 1} 251810
2726; m) 2860 to 2883; ny 2981 to 3043; 0) 3125 10 3239; p) 3298 10 3437; q) 3567 1o 3638; 1)
3767 10 3913; 5) 3985 to 4430; and {) 4490 to 5054, from the 57 end of a C3 mRNA sequence
according to SEQ ID NQO: 1, and the anfisense sirand 15 substantially complementary to the sense
strand such that the sense strand and the antisense strand together form a double stranded region,
and the solated oligonucleotide attenuates expression of the €3 mRNA by 20% to 50% (e g,
20% 1o 25%, 25% to 30%, 30% to 35%, 35% to 40%, 40% to 45% or 45% to 50%) at a dose of
0.1 nM.

[8162] In some embodiments of the 1solated oligonucieotide comprising a sense strand and an
antisense sirand, the sense strand comprises a nucleotide sequence that is substantially identical
to a region comprising 19-25 nucleotides between any one of the nucleotide positions selected
from: a}) 33 t0 53; b) 237 10 260; ¢} 444 1o 480, d} 583 10 879; ¢} 1118 to 1328; £} 1409 to 1542;
) 1619 to 1648; h) 1754 to 1816; 1) 2232 to 2256, §) 2300 to 2368; k) 2423 to 2452, 1) 2518 to
2726; my) 2860 to 2883; n} 2981 to 3043; 0} 3125 t0 3239; p) 3298 10 3437, q) 3567 15 3038, 1}
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3767 10 3913; 5) 3985 to 4430; and 1) 4490 to 5054, from the 5" end of a C3 mRNA sequence
according to SEQ ID NO: 1, and the antisense strand is substantially complementary to the sense
strand such that the sense strand and the antisense strand together form a double stranded region,
and the isolated oligonuclectide attenuates expression of the C3 mRNA by 20% to 50% (e.g.,
20% to 25%, 25% to 30%, 30% to 35%, 35% to 40%, 40% to 45% or 45% to 50%) at a dose of
0.1 oM, wherein the double stranded region comprises: 1) an antisense strand of nucleic acid
sequence according to SEQ ID NG 71 (8 UGUAGAUGGUCUUGUCUGUCUG 3 ), and a
sense strand of nucleic acid sequence according to SEQ ID NO: 236 (8
GACAGACAAGACCAUCUACA 37); 11) an antisense strand of nucleic acid sequence according
to SEQ 1D NO: 106 (5 UUGAUGCUCAAGGGCUUCUGGC 37), and a sense strand of nucleic
acid sequence according to SEQ 1D NG: 271 (87 CAGAAGCCCUUGAGCAUCAA 37y 1ty an
antisense strand of nucleic acid sequence according to SEQ D NO: 97 (5
UAAGAUGACAAAGGCAGUUCCC 37), and a sense strand of nucleic acid sequence
according to SEGQ ID NO: 262 {(5° GAACUGCCUUUGUCAUCUUA 37); iv) an antisense strand
of nucleic acid sequence according to SEQ ID NO: 168 (8’
UCAAAGUCAAAGUCUUUUAGCU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 333 (5 CUAAAAGACUUUGACUUUGA 37); v) an antisense strand
of nuclew acid sequence according to SEQIDNG: 113 (5
UGAAGGAAGGGAUGAAGUCGGU 37), and a sense strand of nucleie acid sequence
according to SEQ ID NQG: 280 (57 CGACUUCAUCCCUUCCUUCA 37); vi) an antisense strand
of nucleic acid sequence according to SEQ ID NOL 173 (8
UCTUUUUGGUAUUGAGCCAAGGC 37), and a sense strand of nucleie acid sequence
according to SEQ ID NO: 338 (5 CUUGGCUCAAUACCAAAAGA 37); vit) an antisense
strand of nucleic acid sequence accordimg to SEQ ID NO: 16 (¥’
UUUCUGACUGGCCGCUUUUUAC 37), and a sense strand of nucleie acid sequence according
to SEQ D NG: 281 (5° AAAAAGCGGUCAGUCAGAAA 37); vin) an antisense strand of
nucleic acid sequence according to SEQ 1D NO: 169 (5" UCACAAAGUCAAAGUCUUUUAG
3%}, and a sense sirand of nucleic acid sequence according to SEQ ID NO: 334 (%
AAAAGACUUUGACUUUGUGA 37); ix} an antisense strand of nucleic acid sequence
according to SEQ 1D NO: 66 (5° UGUUUUUUGCCUGGGAAGUCGU 37y, and a sense strand
of nucleic acid sequence according to SEQ ID NO: 231 (57 GACUUCCCAGGCAAAAAACA
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3’%: %} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 153 (5’
UUGAAGGCCAGCUGCUGGGUGU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 318 (57 ACCCAGCAGCUGGCCUUCAA 37); x1) an antisense strand
of nucleic acid sequence according to SEQ ID NOG: 189(5°
UCUGUUUCCGGUGCUGGUUUUA 37, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 354 (5" AAACCAGCACCGGAAACAGA 37); xi1} an antisense
strand of nucleic acid sequence according to SEQ 1D NG 103 (S
VUUGUUGAUGCUGAGUUUGGCCA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 268 (5" GCCAAACUCAGCAUCAACAA 37y xui1} an antisense
strand of nucleic acid sequence according to SEQ 1D NO: 225(%
UGUCCAACCUGCACCUCAUCCG 37), and a sense strand of nucleic acid sequence according
to SEQ D NO: 390 (57 GAUGAGGUGCAGGUUGGACA 37); xiv) an antisense strand of
nucleic acid sequence according to SEQ ID NO: 117 (5" UAUCUUCAGGGUCAUCUGCUGC
3}, and a sense strand of nucleic acid sequence according to SEQ 1D NO: 282 (8
AGCAGAUGACCCUGAAGAUA 37); xv) an antisense strand of nucleic acid sequence
according to SEQ ID NO: 81 (8 UCAUAGUAGGCUCGGAUCUUCC 37}, and a sense strand
of nucleic acid sequence according to SEQ ID NO: 246 (8 AAGAUCCGAGCCUACUAUGA
37); xviy an antisense strand of nuclew acid sequence according to SEQ IDNG: 133 (8
UGUUUCGAACAACAGAGUAGGG 3), and a sense strand of nucleic acid sequence
according to SEQ ID NQO: 298 (8" CUACUCUGUUGUUCGAAACA 37); xvii} an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 107 (8
UCAGGUAAUUGUUGGAGUUGCC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 272 (5 CAACUCCAACAAUUACCUGA 37); xviil) an antisense
strand of nucleic acid sequence according to SEQ 1D NO: 68 (57
UGUCUGUCUGGAUGAAGAGGUA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 233 (5" CCUCUUCAUCCAGACAGACA 37); xix) an antisense
strand of nucleic acid sequence according to SEQ ID NO: 222 (5
UGUACUCGUCAAAGUCAUUGEGA 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 387 (57 CAAUGACUUUGACGAGUACA 37); xx) an antisense
strand of nucleic acid sequence according to SEQ 1D NG 139(S°

UGGAUUGUGGAGUAGUUCCACC 37}, and a sense strand of nucleic acid sequence
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according to SEQ 1D NQO: 304 (5 UGGAACUACUCCACAAUCCA 37); xxi) an antisense
strand of nucleic acid sequence according to SEQ D NO: 158 (5
UGGAAGUCUCCUGCUYUUAGUGA 37y, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 323 (57 ACUAAAGCAGGAGACUUCCA 37); xxit) an antisense
strand of nucleic acid sequence according to SEQ 1D NO: 83 (87
VUUUCAUAGUAGGCUCGGAUCU 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NQO: 248 (57 AUCCGAGCCUACUAUGAAAA 37); xxiii) an antisense
strand of nucleic acid sequence according to SEQ 1D NO: 156 (¥
UCAGGAUCAGCCAUUUAACAGC 37, and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 321 (57 UGUUAAAUGGCUGAUCCUGA 37); xxiv) an antisense strand of
nucleic acid sequence according to SEQ ID NO: 208 (8" UCUUGUCCAGGUAGAUGAUGAG
37, and a sense strand of nucleic acid sequence according to SEQ 1D NG: 373 (87
CAUCAUCUACCUGGACAAGA 37); xxxv) an antisense strand of nucleic acid sequence
according to SEQ ID NO: 62 {8 UGACAGUGCAGGGUCAGAGGGA 37), and a sense strand
of nucleic acid sequence according to SEQ 1D NO: 227 (8 CCUCUGACCCUGCACUGUCA
37y, xxviy an antisense strand of nucleic acid sequence according to SEQ ID NO: 202 (57
UCUAUCGGAGAAGGCUUUGUCC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 367 (57 ACAAAGCCUUCUCCGAUAGA 37); xxvii) an antisense
strand of nucleic acid sequence according to SEQ D NG: 80 (S°
UCUUCCACUGGCCCAUGUUGAC 37), and a sense strand of nucleie acid sequence according
to SEQ 1D NG: 245 (5" CAACAUGGGCCAGUGGAAGA 37); xxvitl} an antisense strand of
nucleic acid sequence according to SEQ 1D NO: 174 (5 UGAUUCCCAGUGGAUACGGUGG
37), and a sense strand of nucleic acid sequence according to SEQ ID NO: 339 (5’
ACCGUAUCCACUGGGAAUCA 37); »xix) an antisense strand of nucleic acid sequence
according to SEQ ID NO: 65 (8 UUUUUUUGCCUGGGAAGUCGUG 37), and a sense strand
of nucleic acid sequence according to SEQ 1D NO: 230 (8" CGACUUCCCAGGCAAAAAAA
37); xxx} an antisense strand of nucleic acid sequence according to SEQ D NO: 214 (8
UGGUUGUAAUAGGCGUAGACCU 3°), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 379 (5" GUCUACGCCUAUUACAACCA 37}, »xxi) an antisense
strand of nucleic acid sequence according to SEQ 1D NG 141 (8

UCUGCAGAAGGCUGGAUUGUGG 37), and a sense strand of nucleic acid sequence
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according to SEQ 1D NO: 306 (87 ACAAUCCAGCCUUCUGCAGA 37); xxxit) an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 91 (8
UCUCUGUAGGCUCCACUAUGAC 37), and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 236 (5" CAUAGUGGAGCCUACAGAGA 37); xxxiti) an antisense strand of
nucleic acid sequence according to SEG 1D NO: 88 (5 UGAAACUGGGCAGCACGUACUC
3"), and a sense strand of nucleic acid sequence according to SEQ 1D NO: 253 (&7
GUACGUGCUGCCCAGUUUCA 37); xoxxiv) an antisense strand of nucleic acid sequence
according to SEQ ID NO: 165 {5 UCUGCAGUAGGGCCAAGAGGGC 37), and a sense strand
of nucleic acid sequence according to SEQ 1D NO: 330 (5 CCUCUUGGCCCUACUGCAGA
37); xxxv} an antisense strand of nucleic acid sequence according to SEQ D NO: 140 (8
UCUGGAUUGUGGAGUAGUUCCA 37}, and a sense strand of nucleic acid sequence
according to SEG ID NO: 305 (5° GAACUACUCCACAAUCCAGA 37); xxxvi) an antisense
strand of nucleic acid sequence according to SEQ ID NG: 183 (S°
UCUUUUCCUUCAGCUGUGACUG 37), and a sense strand of nucleic acid sequence according
to SEQ D NO: 348 (5 GUCACAGCUGAAGGAAAAGA 37); xxxvi) an antisense strand of
nucleic acid sequence according to SEQ 1D NO: 179 (5 UCUGUGAAACCCUCAUUUUCCU
3%}, and a sense strand of nucleic acid sequence according to SEQ 1D NO: 344 (5
GAAAAUGAGGGUUUCACAGA 37); »ooxviu an antisense strand of nucleic acid sequence
according to SEQ 1D NO: 127 (5 UCAUUACUGUGACCUCGAAGGG 37), and a sense strand
of nucleic acid sequence according to SEQ 1D NQO: 292 (" CUUCGAGGUCACAGUAAUGA
37); xoxxix) an antisense strand of nucleic acid sequence according to SEQ ID NO: 185(S
UGAGGUCGAAUUUAUUACAGG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 350 (5 CUGUAAUAAAUUCGACCUCA 37), L) an antisense
strand of nucleic acid sequence accordmg to SEQ ID NG 1T (Y
UCAUUCGCAGGAGGAAGUUGAC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 276 (5" CAACUUCCUCCUGCGAAUGA 37); xui) an anfisense
strand of nucleic acid sequence according to SEQ D NO: 157 (8
UGUAUCACGGGOGCAUCCUCCU 37), and a sense strand of nucleic acid sequence according
to SEQ D NO: 322 (5” GAGGAUGCGCCCGUGAUACA 37); xLit) an antisense strand of
nucleic acid sequence according to SEQ 1D NO: 164 (5" UCAGCAAUGGCCACAGUGUAGG

3"), and a sense strand of nucleic acid sequence according to SEQ 1D NO: 329 (5’

bit
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UACACUGUGGCCAUUGCUGA 37); xuiii) an antisense strand of nucleic acid sequence
according to SEQ 1D NO: 90 (5 UCACUAUGACCUCGAAACUGGG 37), and a sense strand
of nucleic acid sequence according to SEQ [ NO: 255 (8° CAGUUUCGAGGUCAUAGUGA
37); xLiv) an antisense strand of nucleic acid sequence according to SEQ 1D NG: 87 (5
UGUACUCCUUCACCUCAAACULC 37}, and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 252 (5 GUUUGAGGUGAAGGAGUACA 373, xuv) an antisense strand of
nucleic acid sequence according to SEQ 1D NO: 199 (5" UCUCAUACUUGGAGAUGUAUCU
37}, and a sense strand of nucleic acid sequence according to SEQ 1D NO: 364 (&
AUACAUCUCCAAGUAUGAGA 37°); xavi) an antisense strand of nucleic acid sequence
according to SEQ ID NO: 184 (5" UCUUAGCAUGGUACAUUGUCAC 37), and a sense strand
of nucleic acid sequence according to SEQ D NO: 349 (8 GACAAUGUACCAUGCUAAGA
373, xLvit) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 400(8°
UUGUAGUUGCAGCAGUCCAGGA 37y, and a sense strand of nucleic acid sequence
according to SEQ D NO: 426 (5 CUGGACUGCUGCAACUACAA 37); xLi) an antisense
strand of nucleic acid sequence according to SEQ IDNG: 110(§
UGAGGAAGUUGACGUUGAGGGU 3°), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 275 (5 CCUCAACGUCAACUUCCUCA 37); xuix) an antisense
strand of nucleic acid sequence according to SEQ 1D NO: 147(%
UGGCAUCCUCUGUCAUCUGGGC 37), and a sense strand of nuclewe acid sequence according
to SEQ ID NO: 312 (87 CCAGAUGACAGAGGAUGCCA 37); L) an antisense strand of nucleic
acid sequence according to SEQ ID NG 218 (87 UUUUUGUAUGAAGCAAUUCUCC 37), and
a sense strand of nucleic acid sequence according to SEQ 1D NG 383 (57
AGAAUUGCUUCAUACAAAAA 37}, L1) an antisense strand of nucleic acid sequence
according to SEQ ID NQO: 138 (5" UGAUUGUGGAGUAGUUCCACCC 37}, and a sense strand
of nucleic acid sequence according to SEQ ID NG: 303 (5” GUGGAACUACUCCACAAUCA
373, Lit) an antisense strand of nucleic acid sequence according to SEQ ID NO: 114 (5
UGAUGAAGUCGGUGGUGAUGGA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 279 (5" CAUCACCACCGACUUCAUCA 37); Lui} an antisense
strand of nucleic acid sequence according to SEQ 1D NQ: &5 (5°
UCUCCUUCACCUCAAACUCAGU 37}, and a sense strand of nucleic acid sequence according

to SEQ 1D NO: 250 (5 UGAGUUUGAGGUGAAGGAGA 37}, Liv) an antisense strand of
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nucleic acid sequence according to SEQ 1D NO: 152 (5 UCUUCUUGAUGAGCUCCAAGHC
37), and a sense strand of nucleic acid sequence according to SEQ 1D NO: 317 (8
CUUGGAGCUCAUCAAGAAGA 37y, Lv) an antisense strand of nucleic acid sequence
according to SEQ 1D NO: 402 (5 UCUCAUCCAGGUUACUCCUGGC 37}, and a sense strand
of nucleic acid sequence according to SEQ D NO: 428 (5° CAGGAGUAACCUGGAUGAGA
37); Lvi} an antisense strand of nucleie acid sequence according to SEQ 1D NO: 136 (57
UCUUGGUUCUGCCGGUAAUUGU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 301 (& AAUUACCGGCAGAACCAAGA 37); Lvii) an antisense
strand of nucleic acid sequence according to SEQ 1D NO: 209 (S
UGACCUUGUCCAGGUAGAUGAU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 374 (5° CAUCUACCUGGACAAGGUCA 3°); or Lviit) an antisense
strand of nucleic acid sequence according to SEQ D NO: 412 (5
UCUCUGGGAACUCACUUCGGGA 37, and a sense strand of nucleic acid sequence according
to SEQ ID NO: 438 (3" CCGAAGUGAGUUCCCAGAGA 3°).

[8163] In some embodiments of the isolated oligonucleotide comprising a sense strand and an
antisense sirand, the sense strand comprises a nucleotide sequence that is substantially identical
to a region comprising 19-25 nucleotides between any one of the nucleotide positions selected
from: a) 33 to 53; by 237 10 260; ¢} 444 to 480; d) 583 10 879; ¢) 1118 to 1328; ) 1409 to 1542;
2) 1619 to 1648, h) 1754 to 1816, 1) 2232 to 2256; ) 2300 to 2368, k) 2423 t0 2452, 1) 2518 to
2726; m) 2860 16 2883; n) 2981 10 3043; 0) 3125 t0 3239, p) 3298 to 3437, ) 3567 to 3638, r}
3767 10 3913; 3 3985 to 4430; and 1) 4490 to 5054, from the 5" end of a U3 mRNA sequence
according to SEQ ID NQO: 1, and the antisense strand 1s substantially complementary to the sense
strand such that the sense strand and the antisense strand together form a double stranded region,
and the 1solated oligonucleotide attenuates expression of the C3 mRNA by at least 50% {e.g.,
50% to 55%, 55% to 60%, 60% 16 65%, 65% to 70%. 70% to 75%, 75% to 80%, 80% to 85%,
85% to 90%, 90% to 95% or 95% to 100%} at a dose of 0.1 nM.

[0364] Insome embodiments of the isolated oligonucleotide comprising a sense strand and an
antisense strand, the sense strand comprises a nucleotide sequence that is substantially 1dentical
o a region comprising 19-25 nucleotides between any one of the nuclectide positions selected
from: a) 33 to 53; b} 237 to 260; ¢} 444 to 480; d) 583 to B79; ) 1118 to 1328, £) 1409 to 1542,
) 1619 to 1648, h) 1754 to 1816, 1) 2232 to 2256; ) 2300 to 2368, k) 2423 to 2452 1) 2518 to
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2726, m) 2860 to 2883; n) 2981 to 3043; ) 3125 10 3239; p) 3298 to 3437; q) 3567 to 3638, 1)
3767 t0 3913; 83 3985 to 4430; and ) 4490 to 5054, from the 5" end of a {3 mRNA sequence
according to SEQ 1D NO: 1, and the aniisense strand is substantially complementary to the sense
strand such that the sense strand and the antisense strand together form a double stranded region,
and the isolated oligonucleotide attenuates expression of the £3 mRNA by at least 50% (e g,
50% to 55%, 55% to 60%, 60% to 65%, 65% to 70%. 70% to 75%, 75% to 80%, 80% to 85%,
85% t0 90%, 90% to 95% or 95% to 100%;) at a dose of 0.1 nM, wherein the double stranded
region comprises: 1) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 94
(5 UUAGAUGUAGUAGAAUUUCUCU 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 259 (5" AGAAAUUCUACUACAUCUAA 37); 11) an antisense strand
of nucleic acid sequence according to SEQ D NO: 74 (57 UGACAAGGAGUCCUGCUUGACC
37, and a sense strand of nucleic acid sequence according to SEQ 1D NG: 239 (8°
UCAAGCAGGACUCCUUGUCA 3%); 1u) an antisense strand of nucleic acid sequence
according to SEQ ID NO: 70 {8 UUAGAUGGUCUUGUCUGUCUGG 37), and a sense strand
of nucleic acid sequence according to SEQ ID NO: 235 (5 AGACAGACAAGACCAUCUAA
37); 1v) an antisense strand of nucleie acid sequence according to SEQ ID NG: 64 (87
UUUUUUGCCUGGGAAGUCGUGG 37), and a sense strand of nucleic acid sequence
according to SEQ IDNG: 229 (57 ACGACUUCCCAGGCAAAAAA 37); v) an antisense strand
of nucleic acid sequence according to SEQ ID NO: 172(8
UUAGUAUCHCUGUUCAUUGAGC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 337 (5 UCAAUGAACAGAGAUACUAA 37); vi) an antisense strand
of nuclewc acid sequence according to SEQ 1 NQO: 226 (57
UGUCAGUUGGGGCACCCAAAGA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NQO: 391 (5" UUUGGGUGCCCCAACUGACA 37); vii} an antisense
strand of nucleic acid sequence according to SEQ 1D NQG: 217 (57
UUUGUAUGAAGCAAUUCUCCUC 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 382 (5 GGAGAAUUGCUUCAUACAAA 37); viti} an antisense
strand of nucleic acid sequence according to SEQ ID NG 131 (8’
UGAACAACAGAGUAGGGUAGCC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 296 (5° CUACCCUACUCUGUUGUUCA 37); ix) an antisense strand

of nucleic acid sequence according to SEQ ID NG 113 (5
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UAUCAGGUAGGUGUAGUAGCGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 278 (5" GCUACUACACCUACCUGAUA 37); x) an antisense strand
of nucleic acid sequence according to SEQ 11 NO: 126 (587
UAUUACUGUGACCUCGAAGGGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 291 (5° CCUUCGAGGUCACAGUAAUA 37); x1) an antisense strand
of nucleic acid sequence according to SEQ ID NO: 146 (5’
UGAAUUCUGGUCUCAGACUCGE 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 311 {5 GAGUCUGAGACCAGAAUUCA 37); xit) an antisense
strand of nucleic acid sequence according to SEQ ID NG 170 (S
UGUAUCUCUGUUCAUUGAGCCA 37), and a sense strand of nucletc acid sequence
according to SEQ 1D NO: 335 (5° GCUCAAUGAACAGAGAUACA 37y, xiii) an antisense
strand of nucleic acid sequence according to SEQ D NO: 123 (57
UUUUCAAAAAUAUAUUCAUGAG 3°), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 288 (5" CAUGAAUAUAUUUUUGAAAA 3°); xiv) an antisense
strand of nucleic acid sequence according to SEQ ID NG: 93 (§°
UAGUAGAAUUUCUCUGUAGGCU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 258 (57 CCUACAGAGAAAUUCUACUA 37); xv) an antisense
strand of nucleic acid sequence according to SEQ 1D NO: 124 (5
UCUUUCAAAAAUAUAUUCAUGA 3°), and a sense strand of nucleic acid sequence
according to SEQ ID NQG: 289 (57 AUGAAUAUAUUUUUGAAAGA 37); xvi) an antisense
strand of nucleic acid sequence according to SEQ ID NG: 198 (8
UCAUACUUGGAGAUGUAUCUGU 373, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 363 (57 AGAUACAUCUCCAAGUAUGA 37); xvir) an antisense
strand of nucleic acid sequence accordimg to SEQ ID NO: 145 (%’
UAAUUCUGGUCUCAGACUCGGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 310 (5" CGAGUCUGAGACCAGAAUUA 37); xviii} an antisense
strand of nucleic acid sequence according to SEQ D NO: 188 (5
UGUUUUAUGGUGACCUUGAGGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 353 (5 CUCAAGGUCACCAUTAAAACA 37); xix) an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 67 (87

UCUGUCUGGAUGAAGAGGUACC 37}, and a sense strand of nucleic acid sequence
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according to SEQ 1D NQO: 232 (57 UACCUCUUCAUCCAGACAGA 37}, xx} an aniisense strand
of nucleic acid sequence according to SEQ ID NO: 72(5°
UUGUAGAUGGUCUUGUCUGUCU 37, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 237 (57 ACAGACAAGACCAUCUACAA 37); xxi) an antisense
strand of nucleic acid sequence according to SEQ 1D NG 159(8°
UAAGGAAGUCUCCUGCUUUAGU 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NQO: 324 (5" UAAAGCAGGAGACUUCCUUA 37); xxit) an antisense
strand of nucleic acid sequence according to SEQ 1D NO: 181 (¥
UUUCCUUCAGCUGUGACUGUGA 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 346 (5 ACAGUCACAGCUGAAGGAAA 37); xxiu} an antisense
strand of nucleic acid sequence according to SEQ ID NG 108 (S°
UGAGAUGCAGGUAAUUGUUGGA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 273 (5° CAACAAUUACCUGCAUCUCA 37); xxiv} an antisense
strand of nucleic acid sequence according to SEQ 1D NO: 96 (57
UAGAUGACAAAGGCAGUUCCCU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 261 {5 GGAACUGCCUUUGUCAUCUA 37); xxv) an antisense
strand of nucleic acid sequence according to SEQ ID NG: 129 (S
UGAAGAAGUCCUGCAUUACUGH 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 294 (5 AGUAAUGCAGGACUUCUUCA 37); xxvi} an antisense
strand of nucleie acid sequence according to 8EQ 1D NO: 196 (5
UUACUUGGAGAUGUAUCUGUCA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 361 (57 ACAGAUACAUCUCCAAGUAA 37); »oovit) an antisense
strand of nucleic acid sequence according to SEQ IDNQ: 122 (8
UUUCAAAAAUAUAUUCAUGAGC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 287 (5 UCAUGAAUAUAUUUUUGAAA 37}, xxvin) an antisense
strand of nucleic acid sequence according to 8EQ 1D NO: 166 (5
UUUCAUGUAGUUGGCUUCAAGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQO: 325 (5" UUGAAGCCAACUACAUGAAA 37), xxix) an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 162 (8
UAUCUCUGUAGGUUCAUGUAGU 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 327 (5" UACAUGAACCUACAGAGAUA 37); mxx) an antisense
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strand of nucleic acid sequence according to SEQ ID NG 104 (87
UGUGUUGAUGCUGAGUUUGGCC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 269 (5" CCAAACUCAGCAUCAACACA 37); xxxi) an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 201 (8
UCUUUGUCCAGCUCAUACUYUGG 37), and a sense strand of nucleic acid sequence according
o SEQ I NO: 366 (57 AAGUAUGAGCUGGACAAAGA 37); soaxai) an antisense strand of
nucleic acid sequence according to SEQ ID NO: 63 (5 UUUUUGCCUGGGAAGUCGUGGA
37}, and a sense strand of nucleic acid sequence according to SEQ 1D NO: 228 (&
CACGACUUCCCAGGCAAAAA 37y o) an antisense strand of nucleic acid sequence
according to SEQ D NO: 178 (5” UCAUUUUCCUUGGUCUCUUCUG 37), and a sense strand
of nucleic acid sequence according to SEQ 1D NO: 343 (8 GAAGAGACCAAGGAAAAUGA
37); xxxtv) an antisense strand of nucleic acid sequence according to SEQ ID NO: 203 (¥
UUUCCUAUCGGAGAAGGCUUUG 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 368 (57 AAGCCUUCUCCGAUAGGAAA 37); xomv) an antisense
strand of nucleic acid sequence according to SEQ ID NG: 216 (S
UGAAGCAAUUCUCCUCAGCACA 37), and a sense strand of nucleie acid sequence according
to SEQ ID NO: 381 (57 UGCUGAGGAGAAUUGCUUCA 37); xxxvi) an antisense strand of
nucleic acid sequence according to SEQ 1D NO: 220 (5 UGUACACAUAGUCCACUCCUGG
37}, and a sense strand of nucleic acid sequence according to SEQ 1D NO: 385 (¥
AGGAGUGGACUAUGUGUACA 37); xxxvit) an antisense strand of nucleic acid sequence
according to SEQ 1D NO: 1183 (5 UUAUCUUCAGGGUCAUCUGCUG 37), and a sense strand
of nucleic acid sequence according to SEQ 1D NO: 283 (5° GCAGAUGACCCUGAAGAUAA
37); soxxviti} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 194 (587
UUAGACAUAGUGGCAUCCUGGH 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 359 (5 CAGGAUGCCACUAUGUCUAA 37}, xxxix) an antisense
strand of nucleic acid sequence according to 8EQ 1D NO: 219(5°
UUACACAUAGUCCACUCCUGGC 3°), and a sense strand of nucleic acid sequence according
to SEQ ID NG: 384 (57 CAGGAGUGGACUAUGUGUAA 37); x1) an aniisense strand of
nucleic actd sequence according to SEQ 1D NO: 99 (57 UGUCUUGGUGAAGUGGAUCUGG
3%}, and a sense sirand of nucleic acid sequence according to SEQ ID NO: 264 (&

AGAUCCACUUCACCAAGACA 37); x11} an antisense strand of nucleie acid sequence
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according to SEQ 1D NQO: 154 (5" UAAGACCUUGACCACGUAGGCG 37), and a sense strand
of nucleic acid sequence according to SEQ ID NG: 319 (5 CCUACGUGGUCAAGGUCUUA
3%y, xvit) an antisense strand of nucleic acid sequence according to SEQ ID NGO 171 (S
VAGUAUCUCUGUUCAUUGAGCC 3%y, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 336 (5" CUCAAUGAACAGAGAUACUA 37); xLiii) an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 195 (8
UCAGUCAUCAUGGAUAUGUCCA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 360 (5" GACAUAUCCAUGAUGACUGA 37); xLiv) an andisense
strand of nucleie acid sequence according to SEQ 1D NG: 73 (87
UGUGUAGAUGGUCUUGUCUGUC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 238 (5 CAGACAAGACCAUCUACACA 37); xiv) an antisense
strand of nucleic acid sequence according to SEQ D NO: 180 (5
UUUCAGCUGUGACUGUGAAACC 37), and a sense strand of nucleic acid sequence
according to SEGQ ID NO: 345 (8" UUUCACAGUCACAGCUGAAA 37); xivi) an antisense
strand of nucleic acid sequence according to SEQ ID NG: 92 (57
UUUCUCUGUAGGCUCCACUAUG 37), and a seose strand of nucleic acid sequence according
to SEQ ID NO: 257 (8" UAGUGGAGCCUACAGAGAAA 37); xLvit) an antisense strand of
nucleic acid sequence according to SEQ ID NO: 75 (8 UAAGACAAGGAGUCCUGCUUGA
37}, and a sense strand of nucleic acid sequence according to SEQ 1D NO: 240 (¥
AAGCAGGACUCCUUGUCUUA 37); xuvui) an antisense strand of nucleic acid sequence
according to SEQ 1D NO: 137 (5 UGUAGUUCCACCCUCACCUUGA 37), and a sense strand
of nueleic acid sequence according to SEQ 1D NG 302 (57 AAGGUGAGGGUGGAACUACA
37); xLik) an antisense strand of mucleic acid sequence according to SEQ ID NG: 39 (5’
UCUAUGACCUCGAAACTGGGCA 37, and a sense strand of nucleic acid sequence according
to SEQ 1D NQG: 254 (57 CCCAGUUUCGAGGUCAUAGA 37); L) an antisense strand of nucleic
acid sequence according to SEQ 1D NO: 130 (87 UGAUGAAGAAGUCCUGCAUUAL 37y, and
a sense strand of nucleic acid sequence according to SEQ 1D NO: 295 (82
AAUGCAGGACUUCUUCAUCA 37); L1} an antisense strand of nucleic acid sequence
according to SEQ ID NO: 69 (5" UUUGUCUGUCUGGAUGAAGAGG 37), and a sense strand
of nucleic acid sequence according to SEQ 1D NO: 234 (5" UCUUCAUCCAGACAGACAAA

3°); Lit) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 176 (57
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UUUUUCCUUGGUCUCUUCUGAU 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 341 (5" CAGAAGAGACCAAGGAAAAA 37); Litl) an antisense
strand of nucleic acid sequence according to SEQ 1D NG 100(S’
UGAGGUCAAAGGGCAUUCCUGG 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NQO: 265 (57 AGGAAUGCCCUUUGACCUCA 3°); Liv) an antisense
strand of nucleic acid sequence according to SEQ 1D NQO: 82 (8
UUUCAUAGUAGGCUCGGAUCUU 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 247 (5° GAUCCGAGCCUACUAUGAAA 37); Lv) an antisense
strand of nucleic acid sequence according to SEQ ID NG 212 (8
UGUAAUAGGCGUAGACCUUGAC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 377 (57 CAAGGUCUACGCCUAUUACA 3°); Lvi) an antisense
strand of nucleic acid sequence according to SEQ D NO: 191 (57
UAUCAUAGUGUUCUUGGCAUCC 37), and a sense strand of nucleic acid sequence
according to SEQ D NO: 356 (57 AUGCCAAGAACACUAUGAUA 37); Lvit) an antisense
strand of nucleic acid sequence according to SEQ ID NG: 161 (S
UUGUAGGUUCAUGUAGUUGGCU 37), and a sense strand of nuclewc acid sequence
according to SEQ ID NO: 326 (57 CCAACUACAUGAACCUACAA 37); vin) an antisense
strand of nucleic acid sequence according to SEQ 1D NO: H12(S
UGUGUAGUAGCGGAUCUUGGCC 37, and a sense strand of nucleie acid sequence
according to SEQ ID NQG: 277 (5° CCAAGAUCCGCUACUACACA 37); Lix} an antisense
strand of nucleic acid sequence according to SEQ ID NQO: 151 (8
UUUCUUGAUGAGCUCCAAGGUC 37), and a sense strand of nucleic acid sequence according
to SEQ 1D NG: 316 (57 CCUUGGAGCUCAUCAAGAAA 37); Lx) an antisense strand of
nucleic acid sequence according to SEQ ID NO: 213 (5 UGUUGUAAUAGGCGUAGACCUU
37, and a sense strand of nucleic acid sequence according to SEQ 1D NO: 378 (57
GGUCUACGCCUAUUACAACA 37} Lxa) an antisense strand of nucleic acid sequence
according to SEQ 1D NO: 206 (5 UGAUGAUGAGGGUGUUCCUAUC 37), and a sense strand
of nucleic acid sequence according to SEQ 1D NO: 371 (5" UAGGAACACCCUCAUCAUCA
37); Lxai} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 155 (8
UGAGAGAAGACCUUGACCACGY 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 320 (5 GUGGUCAAGGUCUUCUCUCA 37}, Lxui} an aniisense
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strand of nucleic acid sequence according to SEQ ID NG: 143 (¥
VUUGUUCAUUCUGAUUCCUUCC 37), and a sense strand of nucleic acid sequence according
to SEQ ID NG 308 (57 AAGGAAUCAGAAUGAACAAA 3°); Lxiv) an antisense strand of
nucleic acid sequence according to SEQ 1D NO: 193 (5" UCAAGGAUCAUAGUGUUCUUGG
3%}, and a sense sirand of nucleic acid sequence according to SEQ ID NO: 358 (8
AAGAACACUAUGAUCCUUGA 37); Lav) an antisense strand of nucleic acid sequence
according to SEQ 1D NQO: 163 (5" UCAGUGUAGGAUCUCUGUAGGU 37}, and a sense strand
of nucleic acid sequence according to SEQ 1D NG: 328 (5 CUACAGAGAUCCUACACUGA
37} Lxvi) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 149 (%7
VUUUCAUCCAGGUAAUGCACAGC 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 314 (5 UGUGCAUUACCUGGAUGAAA 37); Lxvii) an antisense strand of
nucleic acid sequence according to SEQ 1D NO: 200 (5 UUUUGUCCAGCUCAUACUUGGA
3%}, and a sense sirand of nucleic acid sequence according to SEQ 1D NO: 365 (¥
CAAGUAUGAGCUGGACAAAA 37y, Lxviil) an antisense strand of nucleic acid sequence
according to SEQ 1D NO: 210 (5 UCUCAGAGUGUGAGACCUUGHUC 3°), and a sense strand
of nuclew acid sequence according to SEQ 1D NO: 375 (§° CAAGGUCUCACACUCUGAGA
3’); Lxix) an antisense strand of nucleic acid sequence according to SEQ ID NO: 215 (%
UUGUUCAGCUUUCCAUCCUCCYU 37, and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 380 (5 GAGGAUGGAAAGCUGAACAA 37); Lxx) an antisense strand of
nucleic acid sequence according to SEQ ID NO: 98 (5”7 UCUUGGUGAAGUGGAUCUGGUA
37), and a sense strand of nucleic acid sequence according to SEQ 1D NO: 263 (&
CCAGAUCCACUUCACCAAGA 37); Lxxt) an antisense strand of nucleic acid sequence
according to SEQ ID NO: 182 (5 UUUUUCCUUCAGCUGUGACUGU 37), and a sense strand
of nucleic acid sequence according to SEQ 1D NO: 347 (57 AGUCACAGCUGAAGGAAAAA
37); Lxoxut) an antisense strand of nucleic acid sequence according to SEQ D NG: 150 (57
UGUUUCAUCCAGGUAAUGCACA 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 315 (5 UGCAUUACCUGGAUGAAACA 37); Lxxiit) an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 223 (8’
UAUGAUGUACUCGUCAAAGUCA 37, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 388 (5" ACUUUGACGAGUACAUCAUA 37); Lxxiv) an antisense

strand of nucleic acid sequence according to SEQ 1D NO: 177 (8
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UAUUUUCCUUGGUCUCUUCUGA 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 342 (5" AGAAGAGACCAAGGAAAAUA 3°); Lxxv) an aniisense
strand of nucleic acid sequence according to SEQ 1D NG: 128(8°
UGAAGUCCUGCAUUACUGUGAC 3%y, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 293 (5" CACAGUAAUGCAGGACUUCA 37); Laxvi) an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 224 (8
UCUCAUCCGAGCCUGACUUGAU 37), and a sense strand of nmucleic acid sequence according
to SEQ 1D NO: 389 (57 CAAGUCAGGCUCGGAUGAGA 37); Lxxvil) an antisense strand of
nucleic acid sequence according to SEQ 1D NO: 205 (5" UAUGAUGAGGGUGUUCCUAUCG
37}, and a sense strand of nucleic acid sequence according to SEQ 1D NG: 370 (8
AUAGGAACACCCUCAUCAUA 37); Lxxvitn) an antisense strand of nucleic acid sequence
according to SEG ID NO: 186 (5" UUUUAUGGUGACCUUGAGGU(CG 37), and a sense strand
of nucleic acid sequence according to SEQ D NO: 351 (57 ACCUCAAGGUCACCAUAAAA
37); oxix) an antisense strand of nucleic acid sequence according to SEQ ID NG: 77 (S
UGACGAGUUCCGGAAUGUCCCA 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 242 (5 GGACAUUCCGGAACUCGUCA 37); Loxx) an antiseuse strand of
nucleic acid sequence according to SEQ 1D NG: 197 (5 UAUACUUGGAGAUGUAUCUGUC
37), and a sense strand of nucleic acid sequence according to SEQ ID NO: 362 (S
CAGAUACAUCUCCAAGUAUA 37); Lxxxi) an antisense strand of nucleic acid sequence
according to SEQ 1D NQO: 95 (5 UGUUAUAGAUGUAGUAGAAUTU 37), and a sense strand
of nucleic acid sequence according to SEQ ID NO: 260 (57 AUUCUACUACAUCUAUAACA
37); Lxxxi) an antisense strand of nucleic acid sequence according to SEQ ID NO: 78 (57
UUUGACGAGUUCCGGAAUGUCC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 243 (57 ACAUUCCGGAACUCGUCAAA 37); Lxxxiit) ap antisense
strand of nucleic acid sequence according to SEQ 1D NQG: 101 (57
UAACACCAUGAGGUCAAAGGGC 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 266 (5 CCUUUGACCUCAUGGUGUUA 37}, Lxxxiv) an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 79 (87
UGUUGACGAGUUCCGGAAUGUC 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NQO: 244 (5" CAUUCCGGAACUCGUCAACA 37), Lxxxv) an antisense

strand of nucleic acid sequence according to SEQ 1D NG: 221 (&
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UGUCUUGUACACAUAGUCCACU 37}, and a sense sirand of nucleic acid sequence according
to SEQ [ NO: 386 (5" UGGACUAUGUGUACAAGACA 37); Lxxxvi} an antisense strand of
nucleic acid sequence according to SEQ ID NO: 167 (5 UGUCUUUUAGCUGCAGUAGGGC
37), and a sense strand of nucleic acid sequence according to SEQ 1D NO: 332 (5’
CCUACUGCAGCUAAAAGACA 37); Lxxovit) an antisense strand of nucleic acid sequence
according to SEQ 1D NO: 84 {5 UCAAACUCAGUGGAGAAGACCU 37}, and a sense strand
of nucleic acid sequence according to SEQ [ NO: 249 (5" GUCUUCUCCACUGAGUUUGA
37); Lxsoxvint) an antisense strand of nucleic acid sequence according to SEQ ID NO: 144 (¥
UGUUDUGUUCAUUCUGAUUCCU 37, and a sense strand of nucleic acid sequence
according to SEG ID NO: 309 (5° GAAUCAGAAUGAACAAAACA 37); Lxxxix) an antisense
strand of nucleic acid sequence according to SEQ ID NO: 166 (57
UUCUUUUAGCUGCAGUAGGGCC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 331 (5 CCCUACUGCAGCUAAAAGAA 37); x¢) an antisense strand
of nucleic acid sequence according to SEGQ ID NG: 76 (8
UUUCUGAGAAGACAAGGAGUCC 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NG: 241 (57 ACUCCUUGUCUUCUCAGAAA 37); xei) an antisense
strand of nucleic acid sequence according to SEQ 1D NO: 204 (5
UGUGUUCCUAUCGGAGAAGGCU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 369 (5 CCUUCUCCGAUAGGAACACA 37); xen) an antisense
strand of nucleie acid sequence according to 8EQ ID NO: 211 (8
UCAUCCHUCAGAGUGUGAGACCU 37), and a sense strand of nucleic acid sequence according
to SEQ IB NG: 376 (57 GUCUCACACUCUGAGGAUGA 37); xeiu) an antisense strand of
nucleic acid sequence according to SEQ 1D NO: 132 (8 UUUUCGAACAACAGAGUAGGGU
37y, and a sense strand of nucleic acid sequence according to SEQ 1D NO: 297 (87
CCUACUCUGUUGUUCGAAAA 37); xeiv) an antisense strand of nucleic acid sequence
according to SEQ ID NO: 142 (57 UGGAUGGUUACGGUCUGCUGGU 37), and a sense strand
of nucleic acid sequence according to SEQ ID NG: 307 (5° CAGCAGACCGUAACCAUCCA
3’} xov) an antisense strand of nucleic acid sequence according to SEQ {2 NO: 148 (5
UCAGGUAAUGCACAGCGAUGAC 3%y, and a sense sirand of nucleic acid sequence
according to SEQ 1D NO: 313 (8° CAUCGCUGUGCAUUACCUGA 37); xevi}) an antisense

strand of nucleic acid sequence according to SEQ 1D NO: 207 (&

61



WO 2024/081954 PCT/US2023/076973

UGUAGAUGAUGAGGGUGUUCCU 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 372 (5 GAACACCCUCAUCAUCUACA 3°); xevii) an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 86 (87
VUACUCCUUCACCUCAAACUCA 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 251 (5 AGUUUGAGGUGAAGGAGUAA 3°); xcviil) an antisense strand of
nucleic actd sequence according to SEQ 1D NO: 192 (5" UAAGGAUCAUAGUGUUCUUGGC
37y, and a sense sirand of nucleic acid sequence according to SEQ 1D NO: 357 (82
CAAGAACACUAUGAUCCUUA 37y, xcix) an antisense strand of nucleic acid sequence
according to SEQ 1D NO: 175 (5" UCAGAUUCCCAGUGGAUACGGY 37), and a sense strand
of nucleic acid sequence according to SEQ 1D NO: 340 (5 CQUAUCCACUGGGAAUCUGA
3’} ¢} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 187 (¥
VUUUUUAUGGUGACCUUGAGGUC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 352 (5 CCUCAAGGUCACCAUAAAAA 37}, ¢i) an antisense strand
of nucleic acid sequence according to SEGQ ID NG: 109(5
UCUGAGAGAUGCAGGUAAUUGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 274 (57 AAUUACCUGCAUCUCUCAGA 37); oit) an antisense strand
of nucleic acid sequence according to SEQ ID NO: 102(8°
UGACUCGGUAGGCUGGAGAGCC 37), and a sense strand of nuclewc acid sequence
according to SEQ 1D NO: 267 (5 CUCUCCAGCCUACCGAGUCA 37); cur) an andisense
strand of nucleie acid sequence according to 8EQ ID NO: 121 (8
UCAAAAAUAUAUUCAUGAGCUY 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 286 (5° GCUCAUGAAUAUAUUUUUGA 37); civ) an antisense
strand of nucleic acid sequence according to SEQ ID NQO: 134 (8
UGAUUUCCACCUGCUCGUUUCG 37}, and a sense strand of nucleic acid sequence according
to SEQ 1D NG: 299 (57 AAACGAGCAGGUGGAAAUCA 37); ov) an antisense strand of
nucleic acid sequence according to SEQ ID NO: 135 (5 UUUGGUUCUGCCGGUAAUUGUA
37), and a sense strand of nucleic acid sequence according to SEQ 1D NO: 300 (57
CAAUUACCGGCAGAACCAAA 37); cvi) an antisense strand of nucleic acid sequence
according to SEQ 1D NO: 105 {5 UGAUGCUCAAGGGCUUCUGGCY 37), and a sense strand
of nucleic acid sequence according to SEQ 1D NO: 270 (5° CCAGAAGCCCUUGAGCAUCA

37); cvii} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 125 (8
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UGUCUUUCAAAAAUAUAUUCAU 37}, and a sense strand of nucleic acid sequence
according to SEG 1D NO: 290 (5" GAAUAUAUUUUUGAAAGACA 37); oviil) an antisense
strand of nucleic acid sequence according to SEQ 1D NG 190(S°
UGUGUUCUUGGCAUCCUGAGGC 3%y, and a sense sirand of nucleic acid sequence
according to SEQ ID NQO: 355 (5 CUCAGGAUGCCAAGAACACA 37}, cix) an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 119 (8
UAUGUAGUUGCAGCAGUCCAGEG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 284 {(S” UGGACUGCUGCAACUACAUA 37); cx) an antisense strand
of nucleic acid sequence according to SEQ 1D NO: 120(8°
UGUGAUGUAGUUGCAGCAGUCC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 285 (57 ACUGCUGCAACUACAUCACA 37); or cxi} an antisense
strand of nucleic acid sequence according to SEQ D NO: 394 (57
UAAAUAUAUUCAUGAGCUUCGU 3°), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 420 (5° GAAGCUCAUGAAUAUAUUUA 3.

[8165] In some embodiments of the isolated oligonucleotide comprising a sense strand and an
antisense sirand, the sense strand comprises a nucleotide sequence that is substantially identical
to a region comprising 19-25 nucleotides between any one of the nucleotide positions selected
from: a) 33 to 53; by 237 10 260; ¢} 444 t0 480; d) 583 10 879; ¢) 1118 to 1328; ) 1409 to 1542;
2) 1619 to 1648; h) 1754 to 1816, 1) 2232 to 2256; ) 2300 to 2368, k) 2423 t0 2452, 1) 2518 to
2726; m) 2860 16 2883; n) 2981 10 3043; 0) 3125 t0 3239, p) 3298 to 3437, ) 3567 to 3638, r}
3767 10 3913; 3 3985 to 4430; and 1) 4490 to 5054, from the 5" end of a U3 mRNA sequence
according to SEQ 1D NQO: 1, and the antisense strand 1s substantially complementary to the sense
strand such that the sense strand and the antisense strand together form a double stranded region,
and the 1solated oligonucleotide attenuates expression of the C3 mRNA by 20% to S0% (e.g,,
20% 1o 25%, 25% to 30%, 30% to 35%, 35% to 40%, 40% to 45% or 45% to 50%) at a dose of
0.01 nM.

[0166] In some embodiments of the isolated oligonucleotide comprising a sense strand and an
antisense strand, the sense strand comprises a nucleotide sequence that is substantially identical
o a region comprising 19-25 nucleotides between any one of the nuclectide positions selected
from: a) 33 to 53; b} 237 to 260; ¢} 444 to 480; d) 583 to B79; ) 1118 10 1328, ) 1409 to 1542,
) 1619 to 1648, h) 1754 to 1816, 1) 2232 to 2256; ) 2300 to 2368, k) 2423 to 2452, 1) 2518 to



WO 2024/081954 PCT/US2023/076973

2726, m) 2860 to 2883; n) 2981 to 3043; ) 3125 10 3239; p) 3298 to 3437; q) 3567 to 3638, 1)
3767 t0 3913; 83 3985 to 4430; and ) 4490 to 5054, from the 5" end of a {3 mRNA sequence
according to SEQ 1D NO: 1, and the aniisense strand is substantially complementary to the sense
strand such that the sense strand and the antisense strand together form a double stranded region,
and the isolated oligonucleotide attenuates expression of the C3 mRNA by 20% to 50% at a dose
{e.g., 20% to 25%, 25% to 30%, 30% to 35%, 35% to 40%, 40% to 45% or 45% to 30%) of 0.01
nM, wherein the double stranded region comprises: 1} an antisense strand of nucleic acid
sequence according to SEQ 1D NG: 96 (8" UAGAUGACAAAGGCAGUUCCCYU 37), and a
sense strand of nucleic acid sequence according to SEQ 1D NO: 261 (5
GGAACUGCCUUUGUCAUCUA 37); 1) an antisense strand of nucleic acid sequence
according to SEQ D NO: 217 (5 UUUGUAUGAAGCAAUUCUCCUC 37}, and a sense strand
of nucleic acid sequence according to SEQ 1D NO: 382 (5 GGAGAAUUGCUUCAUACAAA
3°); 1) an antisense strand of nucleic acid sequence according to SEQ D NG: 70 (S’
DUAGAUGGUCUUGUCUGUCUGG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 235 (57 AGACAGACAAGACCAUCUAA 373, 1v) an antisense strand
of nuclete acid sequence according to SEQ ID NG: 198 (5
UCAUACUUGGAGAUGUAUCUGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 363 (57 AGAUACAUCUCCAAGUAUGA 37); v) an antisense strand
of nucleic acid sequence according to SEQ ID NO: HI3 (S
UAUCAGGUAGGUGUAGUAGCGG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 278 (57 GCUACUACACCUACCUGAUA 37); vi} an antisense strand
of nuclewc acid sequence according to SEQ D NQO: 126 (&7
UAUUACUGUGACCUCGAAGGGE 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 291 (" CCUUCGAGGUCACAGUAAUA 37); vii) an antisense
strand of nucleic acid sequence according to SEQ 1D NG 170 (57
UGUAUCUCUGUUCAUUGAGCCA 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 335 (57 GCUCAAUGAACAGAGAUACA 37); viit) an antisense
strand of nucleic acid sequence according to SEQ 1D NG 123 (8
UUUUCAAAAAUAUAUUCAUGAG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 288 (5" CAUGAAUAUAUUUUUGAAAA 37}, ix) an antisense

strand of nucleic acid sequence according to SEQ 1D NG: 226 (8
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UGUCAGUUGGGGCACCCAAAGA 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 391 {5 UUUGGGUGCCCCAACUGACA 37); x) an antisense strand
of nucleic acid sequence according to SEQ D NO: 67 (57
UCUGUCUGGAUGAAGAGGUACC 37, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 232 (8° UACCUCUUCAUCCAGACAGA 37); xi) an antisense strand
of nucleic acid sequence according to SEQ ID NG 172(5°
UUAGUAUCUCUGUUCAUUGAGC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 337 (5" UCAAUGAACAGAGAUACUAA 37); xi1) an antisense
strand of nucleic acid sequence according to SEQ ID NG: 74 (87
UGACAAGGAGUCCUGCUUGACC 37), and a sense strand of nucleic acid sequence according
to SEQ 1D NG: 239 (5" UCAAGCAGGACUCCUUGUCA 37); xiit) an antisense strand of
nucleic acid sequence according to SEQ ID NO: 64 (8" UUUUUUGCCUGGGAAGUCGUGG
3%}, and a sense sirand of nucleic acid sequence according to SEQ 1D NO: 229(
ACGACUUCCCAGGCAAAAAA 37, xiv) an antisense strand of nucleic acid sequence
according to SEQ 1D NO: 181 (5 UUUCCUUCAGCUGUGACUGUGA 37), and a sense strand
of nuclew acid sequence according to SEQ 1D NO: 346 (5 ACAGUCACAGCUGAAGGAAA
37); xv) an antisense strand of nucleic acid sequence according to SEQ ID NG 131 (S
UGAACAACAGAGUAGGGUAGCC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 296 (57 CUACCCUACUCUGUUGUUCA 37); xvi} an antisense
strand of nucleie acid sequence according to 8EQ 1D NO: 196 (5
UUACUUGGAGAUGUAUCUGUCA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 361 (7 ACAGAUACAUCUCCAAGUAA 37); xvii) an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 129 (8
UGAAGAAGUCCUGCAUUACUGH 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 294 (5 AGUAAUGCAGGACUUCUUCA 37}, xvii) an antisense
strand of nucleic acid sequence according to 8EQ 1D NO: 212(8°
UGUAAUAGGCGUAGACCUUGAC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 377 (5° CAAGGUCUACGCCUAUUACA 37); xix)} an antisense
strand of nucleic acid sequence according to SEQ 1D NQ: 93 (8
UAGUAGAAUUUCUCUGUAGGCU 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 258 (5" CCUACAGAGAAAUUCUACUA 37); xx) an antisense
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strand of nucleic acid sequence according to SEQ ID NG 194 (87
UUAGACAUAGUGGCAUCCUGGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NQO: 359 (5° CAGGAUGCCACUAUGUCUAA 37); xxi) an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 154 (8
UAAGACCUUGACCACGUAGGCG 37, and a sense strand of nucleic acid sequence according
to SEQ 12 NO: 319 (5" CCUACGUGGUCAAGGUCUUA 37); xxa1) an antisense strand of
nucleic acid sequence according to SEQ ID NO: 108 (57 UGAGAUGCAGGUAAUUGUUGGA
37}, and a sense strand of nucleic acid sequence according to SEQ 1D NO: 273 (&
CAACAAUUACCUGCAUCUCA 3°); xodu) an antisense strand of nucleic acid sequence
according to SEQ ID NO: 72 (5 UUGUAGAUGGUCUUGUCUGUCU 37), and a sense strand
of nucleic acid sequence according to SEQ D NO: 237 (87 ACAGACAAGACCAUCUACAA
37, xxiv) an antisense strand of nucleic acid sequence according to SEQ ID NO: 78 (5
UUUGACGAGUUCCGGAAUGUCC 37), and a sense strand of nucleic acid sequence
according to SEQ D NO: 243 (8 ACAUUCCGGAACUCGUCAAA 37); xxv) an antisense
strand of nucleic acid sequence according to SEQ IDNG: 211 (S
UCAUCCUCAGAGUGUGAGACCU 37), and a sense strand of nucleic acid sequence according
to SEQ ID NG: 376 (87 GUCUCACACUCUGAGGAUGA 37); xxvi) an antisense strand of
nucleic acid sequence according to SEQ ID NO: 188 (5 UGUUUUAUGGUGACCUUGAGGU
3%, and a sense strand of nucleic acid sequence according to SEQ 1D NO: 353 (57
CUCAAGGUCACCAUAAAACA 37); xxvii) an antisense strand of nucleic acid sequence
according to SEQ ID NO: 124 (5 UCUUUCAAAAAUAUAUUCAUGA 37}, and a sense strand
of nucleic acid sequence according to SEQ 1D NO: 289 (57 AUGAAUAUAUUUUUGAAAGA
37, xoxvitt) an antisense strand of nucleic acid sequence according to SEQ 1D NG 139 (8
UAAGGAAGUCUCCUGCUUUAGH 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 324 (5 UAAAGCAGGAGACUUCCUUA 37}, soux) an antisense
strand of nucleic acid sequence according to 8EQ 1D NO: 208 (5’
UCUUGUCCAGGUAGAUGAUGAG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NQO: 373 (5" CAUCAUCUACCUGGACAAGA 3°); xoox) an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 137 (8
UGUAGUUCCACCCUCACCUUGA 37), and a sense strand of nucleic acid sequence according
o SEQ I NO: 302 (5 AAGGUGAGGGUGGAACUACA 37); sooa) an antisense strand of
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nucleic acid sequence according to SEQ ID NO: 122 (3 UUUCAAAAAUAUAUUCAUGAGC
37), and a sense strand of nucleic acid sequence according to SEQ 1D NO: 287 (57
UCAUGAAUAUAUUUUUGAAA 3% xxxii) an antisense sirand of nucleic acid sequence
according to SEQ 1D NO: 63 {5 UUUUUGCCUGGGAAGUCGUGGA 37}, and a sense strand
of nucleic acid sequence according to SEQ 1D NO: 228 (5° CACGACUUCCCAGGCAAAAA
37); xxxuit) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 219 (5
UUACACAUAGUCCACUCCUGGC 37), and a sense strand of nucleic acid sequence according
to SEQ D NO: 384 (57 CAGGAGUGGACUAUGUGUAA 37); xxxiv) an antisense strand of
nucleic acid sequence according to SEQ ID NO: 195 (5" UCAGUCAUCAUGGAUAUGUCCA
37}, and a sense strand of nucleic acid sequence according to SEQ 1D NO: 360 (8
GACAUAUCCAUGAUGACUGA 37); xoxv) an antisense strand of nucleic acid sequence
according to SEQ ID NG: 95 (5" UGUUAUAGAUGUAGUAGAAUUY 37), and a sense strand
of nucleic acid sequence according to SEQ 1D NO: 260 (5 AUUCUACUACAUCUAUAACA
37y, xxxvi) an antisense strand of nucleic acid sequence according to SEQ D NO: 146 (8
UGAAUUCUGGUCUCAGACUCGG 37), and a sense strand of nucleic acid sequence
according to SEGQ I NG: 311 (5" GAGUCUGAGACCAGAAUUCA 37); xxxvit) an anfisense
strand of nucleic acid sequence according to SEQ 1D NO: 220 (S
UGHACACAUAGUCCACUCCUGEG 37), and a sense strand of nucleie acid sequence according
to SEG D NO: 385 (8" AGGAGUGGACUAUGUGUACA 37); xoooviil) an antisense strand of
nucleic acid sequence according to SEQ ID NO: 151 (5 UUUCUUGAUGAGCUCCAAGGEC
37), and a sense strand of nucleic acid sequence according to SEQ 1D NO: 316 (5’
CCUUGGAGCUCAUCAAGAAA 37); xxxix) an antisense strand of nocleic acid sequence
according to SEQ ID NO: 1B (5 UUVAUCUUCAGGGUCAUCUGCUG 37), and a sense strand
of nucleic acid sequence according to SEQ 1D NO: 283 (57 GCAGAUGACCCUGAAGAUAA
37); xL) an antisense strand of nucleic acid sequence according to SEQ ID NO: 186 (S’
UUUCAGCUGHGACUGUGAAACC 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 345 (5" UUUCACAGUCACAGCUGAAA 37y, xLi) an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 210(8°
UCUCAGAGUGUGAGACCUUGUC 3%y, and a sense sirand of nucleic acid sequence
according to SEQ 1D NG: 375 (5° CAAGGUCUCACACUCUGAGA 37}, xLit) an antisense

strand of nucleic acid sequence according to SEQ 1D NG: 187 (87
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UUUUUAUGGUGACCUUGAGGUC 37}, and a sense strand of nucleic acid sequence
according to SEG 1D NO: 352 (5" CCUCAAGGUCACCAUAAAAA 37); xLiit) an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 162(5°
UAUCUCUGUAGGUUCAUGUAGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NQO: 327 (57 UACAUGAACCUACAGAGAUA 37); xLiv) an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 145 (87
UAAUUCUGGUCUCAGACUCGGY 37), and a sense strand of nucleic acid sequence
according to SEGQ 1D NO: 310 (5 CGAGUCUGAGACCAGAAUUA 37); xLv) an antisense
strand of nucleic acid sequence according to SEQ 1D NO: 201 (8
UCUUUGUCCAGCUCAUACUUGG 37), and a sense strand of nucleic acid sequence according
to SEQ ID NG: 366 (57 AAGUAUGAGCUGGACAAAGA 37); xLvi) an antisense strand of
nucleic acid sequence according to SEQ ID NO: 81 (8" UCAUAGUAGGCUCGGAUCUUCC
3%}, and a sense sirand of nucleic acid sequence according to SEQ 1D NO: 246 (3
AAGAUCCGAGCCUACUAUGA 37); xbvi) an antisense strand of nucleic acid sequence
according to SEQ ID NO: 206 (5 UGAUGAUGAGGGUGUUCCUAUC 37}, and a sense strand
of nuclew acid sequence according to SEQ D NO: 371 (5" UAGGAACACCCUCAUCAUCA
37, xLvin) an andisense strand of nucleic acid sequence according to SEQ ID NO: 215(8°
UUGUUCAGCUUUCCAUCCUCCY 37}, and a sense strand of nucleic acid sequence according
to SEQ ID NO: 380 (57 GAGGAUGGAAAGCUGAACAA 37); xLix) an antisense strand of
nucleic acid sequence according to SEQ ID NO: 213 (5 UGUUGUAAUAGGCGUAGACCUU
37), and a sense strand of nucleic acid sequence according to SEQ 1D NO: 378 (5’
SGUCUACGCCUAUUACAACA 37} 1) an antisense strand of nucleic acid sequence
according to SEQ ID NO: 1839 (3 UCUGUUUCCGGUGCUGGUUUUA 37), and a sense strand
of nucleic acid sequence according to SEQ I NG: 354 (57 AAACCAGCACCGGAAATAGA
37); La) an antisense strand of nucleic acid sequence according to SEQ ID NG: 207 {5
UGUAGAUGAUGAGGGUGUUCCT 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 372(5 GAACACCCUCAUCAUCUACA 3°); Li} an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 139(8°
UGGAUUGUGGAGUAGUUCCACC 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NQO: 304 (5" UGGAACUACUCCACAAUCCA 37); Lini) an antisense

strand of nucleic acid sequence according to SEQ 1D NG: 143 (&
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UUUGUUCAUUCUGAUUCCUUCC 37, and a sense sirand of nucleic acid sequence according
to SEQ [ NO: 308 (5° AAGGAAUCAGAAUGAACAAA 37); Liv) an antisense strand of
nucleic acid sequence according to SEQ ID NO: 178 (5 UCAUUUUCCUUGGUCUCUUCUG
37), and a sense strand of nucleic acid sequence according to SEQ 1D NO: 343 (57
GAAGAGACCAAGGAAAAUGA 37); Lvy an antisense strand of nucleic acid sequence
according to SEQ 1D NO: 128 (8" UGAAGUCCUGCAUUACUGUGAC 37), and a sense strand
of nucleic acid sequence according to SEQ [ NO: 293 (5* CACAGUAAUGCAGGACUUCA
37); Lvi) an antisense strand of nucleic acid sequence according to SEQ 1D NG 160 (S°
UUUCAUGUAGUUGGCUUCAAGG 37}, and a sense strand of nucleic acid sequence
according to SEGQ 1D NO: 325 (5" UUGAAGCCAACUACAUGAAA 37); Lvu) an antisense
strand of nucleic acid sequence according to SEQ ID NG 176 (S
UUUUUCCUUGGUCUCUUCUGAU 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 341 (5° CAGAAGAGACCAAGGAAAAA 3); Lvui) an antisense
strand of nucleic acid sequence according to SEQ 1D NO: 80 (5
UCUUCCACUGGCCCAUGUUGAC 3°), and a sense strand of mucleic acid sequence according
to SEQ ID NO: 245 (57 CAACAUGGGCCAGUGGAAGA 37); Lix) an antisense strand of
nucleie acid sequence according to SEQ 1D NG: 203 (8 UUUCCUAUCGGAGAAGGCUUUG
37), and a sense strand of nucleic acid sequence according to SEQ ID NO: 368 (S
AAGCCUUCUCCGAUAGGAAA 37); Lx) an antisense strand of nucletc acid sequence
according to SEQ ID NO: 87 (5 UGUACUCCUUCACCUCAAACUC 37), and a sense strand of
nucleic actd sequence according to SEQ 1D NQO: 252 (5" GUUUGAGGUGAAGGAGUACA 3
Lx1) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 104 (57
UGUGUUGAUGCUGAGUUUGGCC 37), and a sense strand of nucleie acid sequence
according to SEQ ID NQ: 269 (5 CCAAACUCAGCAUCAACACA 37); Lxii) an antisense
strand of nucleic acid sequence according to SEQ ID NG 69 (57
UUUGUCUGHUCUGGAUGAAGAGEG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 234 (5 UCUUCAUCCAGACAGACAAA 37); Lxiir) an antisense
strand of nucleic acid sequence according to SEQ 1D NG 197(8
UAUACUUGGAGAUGUAUCUGUC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQO: 362 (5" CAGAUACAUCUCCAAGUAUA 37); Lxiv) an antisense

strand of nucleic acid sequence according to SEQ 1D NG: 223 (87
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UAUGAUGUACUCGUCAAAGUCA 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 388 (57 ACUUUGACGAGUACAUCAUA 37); Lxv) an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 142(8°
UGGAUGGUUACGGUCUGCUGGYU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NQO: 307 (5 CAGCAGACCGUAACCAUCCA 37); Lxvi} an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 138 (8
UGAUUGUGGAGUAGUUCCACCC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 303 (8" GUGGAACUACUCCACAAUCA 37); Lxvit) an antisense
strand of nucleie acid sequence according to SEQ D NG: 75 (87
VAAGACAAGGAGUCCUGCUUGA 37), and a sense strand of nucleic acid sequence
according to SEQ 12 NO: 240 (7 AAGCAGGACUCCUUGUCUUA 37); Exviit) an antisense
strand of nucleic acid sequence according to SEQ D NO: 163 (57
UCAGUGUAGGAUCUCUGUAGGU 3°), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 328 (" CUACAGAGAUCCUACACUGA 37); Lxix) an antisense
strand of nucleic acid sequence according to SEQ IDNG: 116 (S
UUYUCUGACUGGCCGCUUUUUAC 37), and a seose strand of nucleic acid sequence according
to SEQ ID NO: 281 (57 AAAAAGCGGCCAGUCAGAAA 37), Lxx) an antisense strand of
nucleic acid sequence according to SEQ ID NO: 112 (8 UGUGUAGUAGCGGAUCUUGGCC
3%, and a sense strand of nucleic acid sequence according to SEQ 1D NO: 277 (57
CCAAGAUCCGUUACUACACA 37); Lxoxt) an antisense strand of nucleic acid sequence
according to SEQ 1D NO: 204 (& UGUGUUCCUAUCGGAGAAGGCU 37), and a sense strand
of nucletc acid sequence according fo SEQ 1D NG: 369 (5° CCUUCUCCGAUAGGAACACA
37); Lxxai) an antisense strand of nucleic acid sequence according to SEQ ID NG: 169 (8
UCACAAAGUCAAAGUCUUUUAG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NQO: 334 (57 AAAAGACUUUGACUUUGUGA 373, Lxoau) an antisense
strand of nucleic acid sequence according to 8EQ 1D NG: 99 (57
UGUCUTUGGUGAAGUGGAUCUGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 264 (5" AGAUCCACUUCACCAAGACA 37}, Lxxiv) an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 140 (8
UCUGGAUUGUGGAGUAGUUCCA 37}, and a sense sirand of nucleic acid sequence
according to SEQ 1D NO: 305 (8" GAACUACUCCACAAUCCAGA 37); Lxxv) an antisense
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strand of nucleic acid sequence according to SEQ ID NG: 130 (5’
UGAUGAAGAAGUCCUGCAUUAC 37, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 295 (57 AAUGCAGGACUUCUUCAUCA 37); Lxoxvi) an antisense
strand of nucleic acid sequence according to SEQ 1D NQO: 68 (8
UGUCUGUCUGGAUGAAGAGGUA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 233 (5" CCUCUUCAUCCAGACAGACA 37); Lxxvii) an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 73 (87
UGUGUAGAUGGUCUUGUCUGUC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 238 (5" CAGACAAGACCAUCUACACA 37); Lxxviit} an antisense
strand of nucleic acid sequence according to SEQ 1D NO: 100 (%
UGAGGUCAAAGGGCAUUCCUGG 37), and a sense strand of nucleic acid sequence
according to SEGQ ID NO: 265 (57 AGGAAUGCCCUUUGACCUCA 37); Lxxix) an antisense
strand of nucleic acid sequence according to SEQ ID NG: 205 (S°
UAUGAUGAGGGUGUUCCUAUCG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 370 (5 AUAGGAACACCCUCAUCAUA 37); Lxxx) an antisense
strand of nucleie acid sequence according to SEQ 1D NO: 119(5
UAUGUAGUUGCAGCAGUCCAGG 37), and a sense strand of nucleic actd sequence
according to SEQ ID NG: 284 (5" UGGACUGCUGCAACUACAUA 37); Lxxxi) an antisense
strand of nucleic acid sequence according to SEQ I NG: 82 (87
UUUCAUAGUHAGGCUCGGAUCUU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 247 (5 GAUCCGAGCCUACUAUGAAA 373, Dxxxit) an antisense
strand of nucleie acid sequence according to SEQ ID NO: 79 (87
UGUUGACGAGUUCCGGAAUGUC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQ: 244 (5° CAUUCCGGAACUCGUCAACA 37); Lxxxiti) an antisense
strand of nucleic acid sequence according to SEQ 1D NG 171 (57
UAGUAUCUCHGUUCAUUGAGCC 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 336 (5 CUCAAUGAACAGAGAUACUA 37); Lxxxiv) an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 182(8°
UUUUUCCUUCAGCUGUGACUGU 37y, and a sense sirand of nucleic acid sequence
according to SEQ 1D NQO: 347 (57 AGUCACAGCUGAAGGAAAAA 37}, Lxxxv) an antisense

strand of nucleic acid sequence according to SEQ 1D NG: 153 (8
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UUGAAGGUCAGCUGOUGGGUGH 37}, and a sense strand of nucleic acid sequence
according to SEG 1D NO: 318 (5 ACCCAGCAGCUGGUCUUCAA 37y, Lxxxvi) an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 186 (S’
UUUUAUGGUGACCUUGAGGUCG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NQO: 351 (57 ACCUCAAGGUCACCAUAAAA 37); Lxxxvil) an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 191 (8
UAUCAUAGUGUUCUUGGCAUCC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 356 (5" AUGCCAAGAACACUAUGAUA 37); Looviil) an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 141 (S
UCUGCAGAAGGCUGGAUUGUGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 306 (57 ACAAUCCAGCCUUCUGCAGA 37); Lxxxix) an antisense
strand of nucleic acid sequence according to SEQ D NO: 144 (57
UGUUDUGUUCAUUCUGAUUCCU 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NGO: 309 (5" GAAUCAGAAUGAACAAAACA 37); X)) an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 200 (S
UUUUGUCCAGCUCAUACUUGGA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 365 (5” CAAGUAUGAGCUGGACAAAA 37); XCi) an antisense
strand of nucleic acid sequence according to SEQ 1D NO: 89 (¥’
UCUAUGACCUCGAAACUGGGCA 37), and a sense strand of nucleic acid sequence according
to SEQ D NG: 254 (5 CCCAGUUUCGAGGUCAUAGA 37y, XCui) an antisense strand of
nucleic actd sequence according to SEQ H3 NO: 120 (8" UGUGAUGUAGUUGCAGCAGUCC
37), and a sense strand of nucleic acid sequence according to SEQ ID NO: 285 (8
ACUGCUGCAACUACAUCACA 37); XCi) an antisense strand of nucleie acid sequence
according to SEQ ID NO: 86 (5 UUACUCCUUCACCUCAAACUCA 37), and a sense strand of
nucleic actd sequence according to SEQ ID NG: 251 (57 AGUUUGAGGUGAAGGAGUAA 373
X{Civ}y an antisense strand of nucleic acid sequence according to SEQ ID NG: 166 {5°
VUCUUTUUAGCUGCAGUAGGGCC 3%y, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 331 (5° CCCUACUGCAGCUAAAAGAA 37y, XCv) an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 101 (8
UAACACCAUGAGGUCAAAGGGC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 266 (8 CCUUUGACCUCAUGGUGUUA 37); XCvi) an antisense
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strand of nucleic acid sequence according to SEQ 1D NO: 161 (57
VUGUAGGUUCAUGUAGUUGGCU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 326 (57 CCAACUACAUGAACCUACAA 37y, XCvii) an antisense
strand of nucleic acid sequence according to SEQ 1D NG: 175 (8
UCAGAUUCCCAGUGGAUACGGY 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 340 (8" CGUAUCCACUGGGAAUCUGA 37); XCviit) an antisense
strand of nucleic acid sequence according to SEQ 1D NO: 149(S°
VUUCAUCCAGGUAAUGCACAGC 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 314 (5 UGUGCAUUACCUGGAUGAAA 37); X(ix) an antisense strand of
nucleic acid sequence according to SEQ 1D NO: 214 (8" UGGUUGUAAUAGGCGUAGACCU
3%, and a sense strand of nucleic acid sequence according to SEQ 1D NO: 379 (%
GUCUACGCCUAUUACAACCA 37); or C) an antisense strand of nucleic acid sequence
according to SEQ 1 NO: 62 (5 UGACAGUGCAGGGUCAGAGGGA 37), and a sense strand
of nucleic acid sequence according to SEQ ID NG: 227 (5° CCUCUGACCCUGCACUGUCA
3%}

{8167} Io some embodiments of the isolated oligonucleotide comprising a sense strand and an
antisense strand, the sense strand comprises a nucleotide sequence that 1s substantially dentical
to a region comprising 19-23 nucleotides between any one of the nucleotide positions selected
fronu ay 33 to 53; by 237 to 260; ¢} 444 to 480; d) 583 10 879; ¢) 1118 to 1328; ) 1409 1o 1542;
g) 1619 10 1648; h) 1754 to 1816; 1) 2232 10 2256, ) 2300 1o 2368; k) 2423 t0 2452; 1} 2518 10
2726; m) 2860 to ZBB3; n} 2981 to 3043, 03 3125 10 3239; p) 3298 10 3437, q) 3567 10 3638, 1}
3767 10 3913; 5) 3985 to 4430; and t} 4490 to 5054, from the 57 end of 3 €3 mRNA sequence
according to SEQ ID NO: 1, and the antisense strand 15 substantially complementary to the sense
strand such that the sense strand and the antisense strand together form a double stranded region,
and the solated ohigonucleotide attenuates expression of the €3 mRNA by at least 50% (e g,
50% to 55%, 55% to 60%, 60% to 65%, 65% to 70%. 70% to 75%, 75% to 80%, &0% 1o 85%,
85% 1o 90%, 90% to 95% or 95% to 100%;) at a dose of 0.0 oM.

18168} In some embodiments of the isolated oligonucleotide comprising a sense strand and an
antisense sirand, the sense strand comprises a nucleotide sequence that is substantially identical
to a region comprising 19-25 nucleotides between any one of the nucleotide positions selected

from: a) 33 t0 53; b) 237 10 260; ¢} 444 10 480; d} 583 10 879; ¢} 1118 to 1328; £} 1409 to 1542;
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g} 1619 10 1648; h) 1754 10 1816, 1) 2232 to 2256; ) 2300 to 2368; k) 2423 t0 2452; 1} 2518 10
2726; m) 2860 to 2883; n) 2981 to 3043; 0} 3125 to 3239; p) 3298 to 3437, q) 3567 to 3638; 1)
3767 to 3913; 5) 3985 to 4430; and t} 4490 to 5054, from the 57 end of a €3 mRNA sequence
according to SEQ 1D NO: 1, and the antisense strand is substantially complementary to the sense
strand such that the sense strand and the antisense strand together form a double stranded region,
and the 1solated oligonucleotide attenuates expression of the €3 mRNA by at least 50% {e.g.,
30% to 35%, 55% to 60%, 60% to 65%, 65% to T0%. 70% to 75%, 75% to 80%, 80% to 85%,
85% to 90%, 90% to 95% or 95% to 100%;) at a dose of 0.01 nM, wherein the double stranded
region comprises: 1) an antisense strand of nucleic acid sequence according to SEQ ID NO: 94
(8" UUAGAUGUAGUAGAAUUUCUCYU 37), and a sense strand of nucleic acid sequence
according to SEQ 1 NO: 259 (5" AGAAAUUCUACUACAUCUAA 37); or it) an antisense
strand of nucleic acid sequence according to SEQ D NO: 216 (5
UGAAGCAAUUCUCCUCAGCACA 37), and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 381 (3" UGCUGAGGAGAAUUGCUUCA 3°)

[8169] In some embodiments of the isolated oligonucleotide of the present disclosure, the
antisense strand comprises a nucleotide sequence according to any one of SEQIDNGs: 3,4, S

7,29, 0t 31

>

[8176] Io some embodiments of the isolated oligonucleotide of the present disclosure, the
sense strand comprises a nucleotide sequence according to any one of. SEQ 1D NQOs: 33, 34, 35,
37,59, or 61,

8171} In some embodiments of the isolated oligonucleotide of the present disclosure, the
antisense strand comprises a nucleotide sequence accordmg to any one oft SEQ 1D NQOs: 3, 4, S,
7,29, or 31, and the sense strand comprises a nucleotide sequence according to any one of) SEQ
ID NOs: 33, 34, 35, 37, 59, or 61, wherein the antisense strand and the sense strand sequences
have sufficient complementarity to allow formation of a double siranded region between the
antisense and the sense strand.

[0372] Insome embodiments of the isolated oligonucleotide of the present disclosure, the
isolated oligomucleotide comprises: {8} a sense strand comprising X1 nucleotides, wherein at
{east one nucleotide 1s modified with a first modification, each of the remaining nucleotides is
mdependently modified with a second modification, and X1 is an integer selected from 13-36,

wherein the first modification and the second medification are different; and (b} an antisense
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strand comprising X2 nucleotides, wherein at least one nucleotide 18 modified with a third
modification, each of the remaining nucleotides is independently modified with a fourth
maodification, and X2 is an integer selected from 18-31, wherein the third modification and the
fourth modification are different.

{8173} Insome embodiments, the X1 nucleotides of the sense strand of the solated
oligonucleotide of the present disclosure is 18-21 and the X2 nucleotides of the antisense strand
of the isolated sligonucleotide of the present disclosure 1s 20-23. In some embodiments, the X1
nucleotides of the sense strand of the isolated oligonucleotide of the present disclosure is 20 or
21 and the X2 nucleotides of the antisense strand of the isolated oligonucleotide of the present
disclosure is 22 or 23. In some embodiments, the X2 nucleotides of the antisense strand of the
isolated ohigonucleotide of the present disclosure equals the X1 nucleotides of the sense strand of
the isolated oligonucleotide of the present disclosure plus 2. In some embodiments, the X1
nucleotides of the sense sirand of the isolated oligonucleotide of the present disclosure is 21 and
the X2 nucleotides of the antisense strand of the isolated oligonucieotide of the present
disclosure 15 23. In some embodiments, the X1 nucleotides of the sense strand of the isolated
ohigonucleotide of the present disclosure is 20 and the X2 nucleotides of the antisense strand of
the 1solated cligonucleotide of the present disclosure 15 22,

[8174] Io some embodiments of the isolated oligonucleotide of the present disclosure, the
isolated oligonucleotide comprises: {(a) a sense strand comprising 20 nucleotides, wherein at least
one nucleotide 1s modified with a first modification, each of the remamming nacleotides s
mdependently modified with a second modification, wherein the first modification and the
second modification are the same or different; and (b) an antisense strand comprising 22
nucleotides, wherein at least one nucleotide is modified with a third modification, each of the
remaiming nucleotides 1s independently modified with a fourth modification, wherein the third
modification and the fourth modification are the same or different.

{8175] In some embodiments, the sense strand of the isolated oligonucleotide of the present
disclosure comprises at least one nucleotide having a modified phosphate backbone. In some
embodiments, the antisense strand of the isolated cligonucleotide of the present disclosure
comprises at least one nucleotide having a modified phosphate backbone. In some embodiments,
in the sense strand or the antisense strand or both sense and antisense strands of the isolated

oligonucleotide of the present disclosure, the modified phosphate backbone comprises a
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modified phosphodiester bond. In some embodiments, the modified phosphodiester bond 15
modified by replacing one or more oxygen atoms with a motety, wherein the moiety is bonded to
the phosphorus atom in the phosphodiester bond with a carbon, nitrogen, or sulfur atom in the
motety, or by forming a 2°-5 linkage. In some embodiments, the modified phosphodiester bond
comprises phosphorothioate, phosphorodithioate, methyiphosphonate, phosphoramidate diester,
mesyl phosphoramidate, or phosphonoacetate.

{8176} In some embodiments, the isolated oligonucleotide of the present disclosure comprises
one or more non-natural base-containing nucleotide, a locked nucleotide, or an abasic nucleotide.
In some embodiments, the isolated oligonucleotide of the present disclosure, the terminal
nucleotide at the 3 end comprises a phosphate mimic. In some embodiments, the 5’-phosphate
mimic 18 ethyiphosphenate, vinylphosphonate or an analog thereof.

{6177} In some embodiments, the antisense strand of the isolated oligonucleotide of the present
disclosure comprises at least two single-stranded nucleotides at the 3’ -terminus. In some
embodiments, the antisense strand of the isolated oligonucleotide of the present disclosure
comprises two single-stranded nucleotides at the 3" -termunus.

[8178] In some embodiments of the 1solated oligonucleotide of the present disclosure, wherein
the sense strand comprises a nucleotide sequence that 1s wdentical o a region between the
nucleotide positions 774 to 792, from the 37 end of a C3 mRNA sequence according to SEQ ID
NG 1, the double stranded region comprises an antisense strand of nucleic acid sequence
according to SEQ ID NO: 3 (8 UUAGUAGAAUUUCUCUGUAGGC 37), and a sense strand of
nucleic actd sequence according to SEQ 1D NO: 33 (5" CUACAGAGAAAUUCUACUAA 3').
[8179] In some embodiments of the isolated oligonucleotide of the present disclosure, wheren
the sense strand comprises a nucleotide sequence that 1s wdentical to a region between the
nucleotide positions 775 to 793, from the 57 end of a €3 mRNA sequence according to SEQ ID
NG 1, the double stranded region comprises an antisense strand of nucleic acid sequence
according to SEQ ID NO: 4 (5 UGUAGUAGAAUTUUCUCUGUAGG 37},
nucleic acid sequence according to SEQ 1D NO: 34 (8" UACAGAGAAAUUCUACUACA 3').

and a sense strand of

18188} In some embodiments of the isolated oligonucleotide of the present disclosure, wherein
the sense sirand comprises a micleotide sequence that is identical to a region between the
nucleotide positions 777 to 795, from the 57 end of a €3 mRNA sequence according to SEQ ID

NO: 1, the double stranded region comprises an antisense strand of nucleie acid sequence
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according to SEQ 12 NO: 5 (8" UAUGUAGUAGAAUUUCUCUGUA 37}, and a sense strand of
nucleic actd sequence according to SEQ 1D NO: 35 (5 CAGAGAAAUUCUACUACAUA 3%,
18181} In some embodiments of the isolated oligonucleotide of the present disclosure, wherein
the sense sirand comprises a nucleotide sequence that is identical to a region between the
nucleotide positions 781 to 799, from the 57 end of a €3 mRNA sequence according to SEQ ID
NO: 1, the double stranded region comprises an antisense strand of nucleie acid sequence
according to SEQ 1D NO: 7 (' UAUVAGAUGUAGUAGAAUUUCUC 37}, and a sense strand of
nucleic acid sequence according to SEQ 1D NO: 37 (5 GAAAUUCUACUACAUCUAUA 3%
10182} In some embodiments of the isolated oligonucleotide of the present disclosure, wherein
the sense strand comprises a nucleotide sequence that is identical to a region between the
nucleotide positions 4602 to 46290, from the 5™ end of a €3 mRINA sequence according to SEQ
1D NO: 1, the double stranded region comprises an antisense strand of nucleic acid sequence
according to SEQ 1D NO: 29 (5 UAUGAAGCAAUUCUCCUCAGCA 37), and a sense strand of
nucleic acid sequence according to SEQ 1D NO: 59 (8" CUGAGGAGAAUUGCUUCAUA 3.
[8183] To some embodiments of the isolated oligonucleotide of the present disclosure, wherein
the sense strand comprises a nucleotide sequence that 15 identical to a region between the
nucleotide posttions 4647 to 4625, from the S” end of a £3 mRNA sequence according to SEQ
1D NO: 1, the double stranded region comprises an antisense strand of nucleic acid sequence
according to SEQ ID NO: 31 (¥ UUUUGUAUGAAGCAAUUCUCCU 37}, and a sense strand
of nueleic acid sequence according to SEQ 1D NO: 61 (5 GAGAAUUGCUUCAUACAAAA 37}
[8184] In some embodiments of the isolated oligonucleotide of the present disclosure wherein
the sense strand comprises a nucleotide sequence that 15 identical to a region between any one of
the nucleotide posttions selected from: a) 774 to 799, and b) 4602 to 4625, from the 5" end of a
°3 mRNA sequence according to SEQ 1D NQ: 1, and the antisense strand 13 substantially
complementary to the sense strand such that the sense strand and the antisense strand together
form a double stranded region, the isolated oligonucleotide attenuates expression of the C3
mRNA by 20% to 50% (e.g., between 20% to 25%, 25% to 30%, 30% to 35%, 35% to 40%,
40% to 45% or 45% to 50%;), at a dose of 0.01 nM.
{8183} In some embodiments of the isolated oligonucleotide of the present disclosure wherein
the sense strand comprises a nucleotide sequence that is identical to 2 region between any one of

the nuclectide positions selected from: a} 774 to 799; and b} 4602 to 4625, from the 5" end of a
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C3 mRNA sequence according to SEQ ID NO: 1, and the antisense strand 15 substantially
complementary to the sense strand such that the sense strand and the antisense strand together
form a double stranded region and that attenuates expression of the 3 mRNA by 20% to 50%,
at a dose of .01 nM, the double stranded region comprises: 1} an antisense strand of nucleic acid
sequence according to SEQ ID NG 3 (8 UUAGUAGAAUUUCUCUGUAGGC 37), and a sense
strand of nucleic acid sequence according to SEQ 1D NG: 33 (5
CUACAGAGAAAUUCUACUAA 3'; 11) an antisense strand of nucleic acid sequence according
to SEQ D NO: 4 (5 UGUAGUAGAAUUUCUCUGUAGG 37}, and a sense strand of nucleic
acid sequence according to SEQ ID NO: 34 (8 UACAGAGAAAUUCUACUACA 3%; 1)) an
antisense strand of nucleic acid sequence according to SEQ D NO: 5 (8
UAUGUAGUAGAAUUUCUCUGUA 37), and a sense strand of nucleic acid sequence
according to SEG ID NO: 35 (5" CAGAGAAAUUCUACUACAUA 3'); 1v) an antisense strand
of nucleic acid sequence according to SEQ 1D NO: 7 (8 UAUAGAUGUAGUAGAAUUUCUC
3}, and a sense strand of nucleic acid sequence according to SEQ 1D NG: 37 (8
GAAAUUCUACUACAUCUAUA 3%; v) an antisense strand of nucleic acid sequence according
to SEQ ID NO: 29 (5 UAUGAAGCAAUUCUCCUCAGCA 37), and a sense strand of nucleic
acid sequence according to SEQ ID NG: 39 (8" CUGAGGAGAAUUGCUUCAUA 3%; or vi) an
antisense strand of nucleic acid sequence according to SEQ 1D NO: 31 (8
UUUUGUAUGAAGCAAUUCUCCU 37, and a sense strand of nucleic actd sequence
according to SEQ ID NG 61 (8 GAGAAUUGCUUCAUACAAAA 3}
[8186] In some embodiments of the isolated oligonuclestide of the present disclosure wherein
the sense strand comprises a nucleotide sequence that 15 identical to a region between any one of
the nucleotide positions selected frony: 3) 774 to 799, and b) 4602 to 4625, from the 5" end of a
°3 mRNA sequence according to SEQ 1D NO: 1, and the antisense strand 13 substantially
complementary to the sense strand such that the sense strand and the antisense strand together
form a double stranded region, the isolated oligonucleotide attenuates expression of the C3
mRNA by at least 50% {e.g., between 50% to 55%, 55% to 60%, 60% to 65%, 65% to 70%, 70%
to 75%, 75% to 80%, &0% to 85%, 85% to 90%, 90% to 95% or 95% to 100%), ata dose of 0.1
oL
{8187} In some embodiments of the isolated oligonucleotide of the present disclosure wherein

the sense strand comprises a nucleotide sequence that is identical to a region between any one of
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the nucleotide positions selected from: a) 774 to 799; and b} 4602 10 4025, from the 5 end of a
3 mRNA sequence according to SEQ 1D NO: 1, and the antisense strand is substantially
complementary to the sense strand such that the sense strand and the antisense strand together
form a double stranded region, that attenuate expression of the C3 mRNA by at least 50%, ata
dose of 0.1 nM, the double stranded region comprises: 1) an antisense strand of nucleic acid
sequence according to SEQ 1D NG: 3 (8 UUAGUAGAAUUYUCUCUGUAGGC 37}, and a sense
strand of nucleic acid sequence according to SEQ 1D NG: 33 (8
CUACAGAGAAAUUCUACUAA 3%; 11} an antisense strand of nucleic acid sequence according
to SEQ ID NO: 4 (S UGUAGUAGAAUUUCUCUGUAGG 37}, and a sense strand of nucleic
acid sequence according to SEQ 1D NO: 34 (3 UACAGAGAAAUUCUACUACA 3% uyan
antisense strand of nucleic acid sequence according to SEQ H> NO: 5 (&8
VAUGUAGUAGAAUUUCUCUGUA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 35 (8' CAGAGAAAUUCUACUACAUA 3'); 1v) an antisense strand
of nucleic acid sequence according to SEGQ ID NG: 7 (8 UAUAGAUGUAGUAGAAUUUCUC
3%), and a sense strand of nucleic acid sequence according to SEQ 1D NO: 37 (¥
GAAAUUCUACUACAUCUAUA 3%; v) an antisense strand of nucleic acid sequence according
to SEQ 1D NG: 29 (5 UAUGAAGCAAUUCUCCUCAGCA 373, and a sense strand of nucleic
acid sequence according to SEQ ID NO: S9 (5 CUGAGGAGAAUUGCUUCAUA 3%, or vijan
antisense strand of nucleic acid sequence according to SEQ ID NO: 31 (8
UUUUGUAUGAAGCAAUUCUCCU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 61 (3 GAGAAUUGCUUCAUACAAAA 3.

{0188] In some embodiments, the 1solated oligonucieotide of the present disclosure can
comprise a linker, sometimes referred to as a loop. siRNAs comprising a linker or loop are
sometimes referred to as short hairpin RNAs (shRNAs). In some embodiments, both the sense
and the antisense regions of the siRNA are encoded by one single-stranded RNA. In these
embodiments, and the antisense region and the sense region hybridize to form a duplex region.
The sense and antisense regions are joined by a linker sequence, forming a “hairpin” or “stem-
loop” structure. The siIRNA can have complementary sense and antisense regions at opposing
ends of a single stranded molecule, so that the molecule can form a duplex region with the
complementary sequence portions, and the strands are linked at one end of the duplex region by

a linker. The linker can be either a nucleotide or non-nucleotide linker or a combination thereof.
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The linker can interact with the first, and optionally, second strands through covalent bonds or
non-covalent interactions.

10189} Any suitable nucleotide linker sequence is envisaged as within the scope of the
disclosure. An siRNA of this disclosure may include a nucleotide, non-nuclestide, or mixed
nucleotide/non-nucleotide Hinker that joins the sense region of the nucleic acid o the antisense
region of the nucleic acid. A nucleotide linker can be a linker of > 2 nucleotides in length, for
example about 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15 or 16 nucleotides in length.

{8196} Examples of a non-nucleotide linker include an abasic nucleotide, polyether,
polvamine, polvamide, peptide, carbohvdrate, lipid, polyhydrocarbon, or other polymeric agents,
for exarmple polyethylene glycols such as those having from 2 to 100 ethylene glycol units. Some
examples are described in Seela et al., Nucleic Acids Research, 1987, Vol 15, pp. 3113-3129;
Cload etal, J. Am. Chem. Soc, 1991, Vol. 113, pp. 6324-6326; Jaeschke et al ) Tetrahedron
Lett., 1993, Vol 34, pp. 301; Arnold et al,, WO 1989/002439; Usman et al., WO 1995/006731;
Dudycz etal, WO 1995/011910, and Fereniz et al., J. Am. Chem. Soc, 1991, Vol 113, pp. 4000-
4002,

[8191] Examples of nucleotide linker sequences include, but are not himited to, AUG, CCC,
UUCG, CCACC, AAGCAA, CCACACC and UUCAAGAGA.

[8192] Io some embodiments, the isolated oligonucleotide of the present disclosure 15 an
siRNA that can be a dsRNA of a length suitable as a Dicer substrate, which can be processed to
produce a RISC active siRNA molecule. See, ¢.g., Rossi et al,, US2005/0244858.

[8193] A Dicer substrate double stranded RNA (dsRNA) can be of a length sufficient that it is
processed by Dicer to produce an active siRNA, and may further inchude one or more of the
following properties: (1) the Dicer substrate dsRNA can be asymmetric, for example, having a 3'
overhang on the antisense strand, {11} the Dicer substrate dsRNA can have a modified 3' end on
the sense strand to direct orientation of Dicer binding and processing of the dsRNA to an active
stRNA, for example the incorporation of one or more DNA nucleotides, and (i} the first and
second strands of the Dicer substrate ds RNA can from 19-30 bp in length.

18194} In some embodiments, the isolated oligenucleotide of the present disclosure comprises
at least one modified nucleotide. In some embodiments of the 1solated oligonuclestide of the
present disclosure, the sense strand or the antisense strand or both comprise one or more

modified nucleotide(s). In some embodiments, only the sense strand comprises one or more
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modified nucleotide(s). In some embodiments, only the antisense strand comprises one or more
modified nucleotide(s). In some embodiments, both the sense strand and antisense strand
comprise one or more modified nucleotide(s}). In some embodiments, the 1solated oligonucleotide
is partially chemically modified. In some embodiments, the isolated oligonucleotide 1s fully
chemically modified.

{8198] In some embodiments, the isolated oligonucleotide comprises at least two modified
nucleotides. In some embodiments, the 1solated oligonucleotide comprises at least three modified
nuclectides. In some embodiments, the isolated oligonucleotide comprises at least four modified
nucleotides. In some embodiments, the isolated oligonucieotide comprises at least five modified
nuclectides. In some embodiments, the isolated oligonucleotide comprises at least six modified
nucleotides. In some embodiments, the isolated oligonucieotide comprises at least seven
modified nucleotides. In some embodiments, the isolated oligonucieotide comprises at least eight
modified nucleotides. In some embodiments, the isolated oligonucleotide comprises at least nine
modified nucleotides. In some embodiments, the isolated oligonucleotide comprises at least ten
modified nucleotides. In some embodiments, the 1solated cligonucleotide comprises at least
sleven modified nucleotides. In some emnbodiments, the 1solated oligonucleotide comprises at
least twelve modified nucleotides. In some embodiments, the 1solated oligonucleotide comprises
at least thirteen modified nucleotides. In some embodiments, the isolated ohgonucleotide
comprises at least fourteen modified nucleotides. In some embodiments, the 1solated
ohigonucleotide comprises at least fifteen modified nucleotides. In some embodiments, the
isolated oligonucieotide comprises at least sixteen modified nucleotides. In some embodiments,
the isolated oligonucleotide comprises at least seventeen modified nucleotides. In some
embodiments, the isolated oligonucleotide comprises at least eighteen modified nucleotides. In
some embodiments, the isolated oligonucleotide comprises at least nineteen modified
nucleotides. In some embodiments, the isolated ohigonucleotide comprises at least twenty
modified nucleotides. In some embodiments, the isolated oligonucleotide comprises more than
twenty modified nucleotides. In some embodiments, the isolated oligonucieotide comprises
between twenty and thirty modified nucleotides. In some emboediments, the isolated
oligonucleotide comprises between thirty and forty medified nucleotides. In some embodiments,

the 1solated oligonucleotide comprises between forty and fifty modified nucleotides.
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{0196} In some embodiments, the sense strand and/or the antisense sirand of the isolated
oligonucleotide each comprise at least one modified nucleotides. In some embodiments, the
sense strand and/or the antisense strand of the isolated oligonuclectide each comprise at least two
modified nucleotides. In some embodiments, the sense strand and/or the antisense strand of the
isolated oligomucleotide each comprise at least three modified nucleotides. In some
embodiments, the sense strand and/or the antisense strand of the isolated ohgonucleotide each
comprise at least four modified nucleotides. In some embodiments, the sense strand and/or the
antisense strand of the isolated oligonuclectide each comprise at least five modified nucleotides.
In some embodiments, the sense strand and/or the antisense strand of the isolated oligonucleotide
each comprise at least six modified nucleotides. In some embodiments, the sense strand and/or
the antisense strand of the isolated oligonucleotide each comprise at least seven modified
nucleotides. In some embodiments, the sense strand and/or the antisense strand of the isolated
oligonucleotide each comprise at least eight modified nuclectides. In some embodiments, the
sense strand and/or the antisense strand of the isolated oligonucleotide each comprise at least
nine modified nucleotides. In some embodiments, the sense strand and/or the antisense strand of
the isolated oligonucleotide each comprise at least ten modified nucleotides. Tn some
embodiments, the sense strand and/or the antisense strand of the 1solated oligonucleotide each
comprise at least eleven modified nucleotides. Tn some embaodiments, the sense strand and/or the
antisense strand of the isolated oligonucleotide each comprise at least twelve modified
nucleotides. In some embodiments, the sense strand and/or the antisense sirand of the 1solated
oligonucleotide each comprise at least thirteen modified nucleotides. In some embodiments, the
sense strand and/or the antisense strand of the 1solated oligonuclectide each comprise at least
fourteen modified nucleotides. In some embodiments, the sense strand and/or the antisense
strand of the solated oligonucieotide each comprise at least fifteen modified nucleotides. In
some embodiments, the sense strand and/or the antisense strand of the 1solated oligonucieotide
each comprise at least sixteen modified nucleotides. In some embodiments, the sense strand
and/or the antisense strand of the isolated oligonucleotide each comprise at least seventeen
modified nucleotides. In some embodiments, the sense strand and/or the antisense strand of the
isolated sligonucleotide each comprise at least eighteen modified nuclestides. In some
embodiments, the sense strand and/or the aniisense strand of the isolated oligonucleotide each

comprise at least nineteen modified nucleotides. In some embodimenis, the sense strand and/or
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the antisense strand of the isolated oligonucleotide each comprise at least twenty modified
nucleotides.

18197}  In some embodiments, wherein the isolated oligonucleotide comprises more than one
modified nucleotide, at least a first nucleotide comprises a first modification and at least a second
nucleotide comprises a second modification. In some embodiments, the first modification and
second modification are different. In some embodiments, the at least first nucleotide and the at
ieast second nucleotide are located on different strands of the isolated oligonucleotide. In some
embodiments, the at least first nucleotide and the at least second nucleotide are located on the
same strand of the 1solated oligonucleotide.

[8198] In some embodiments of the 1solated oligonucleotide, wherein the isolated
oligonuclectide comprises more than one modified nucleotide, at least a first modified nucleotide
comprises a first modification, and at least a second modified nucleotide comprises a second
modification, and at least a third nucleotide comprises a third modification. In some
embodiments, the isolated oligonucleotide comprises a first, a second, a third and a fourth
modifications. In some embodiments, the solated oligonucleotide comprises more than four
modifications. In some embodiments, all modifications are on the sense strand. Tn some
embodiments, all modifications are on the antisense strand. Any combination of locations of the
modifications between the sense strand and antisense strand 1s envisaged within the 1solated
oligonucleotides of the present disclosure.

[6199] In some embodiments, the modified nucleotides are consecutively located on the sense
strand or the antisense strand or both. In some embodiments, some but not all of the modified
nucleotides are consecutively located on the sense strand or the antisense strand or both. In some
embodiments, the modified nuclestides on the sense strand or the antisense strand or both are not
consecutively focated.

[6288] Envisaged within the present disclosure 13 an isolated oligonucleotide, wherein any
nucleotide on the sense strand or antisense strand can be modified. In some embodiments, any
nucleotide on the antisense strand can be modified. In some embodiments, any nucleotide on the
antisense strand can be modified.

{8261}  In some embodiments of the isolated oligonucleotides of the present disclosure, the
sense strand or the antisense strand or both comprise one or more modified nuclestide(s). In

some embodiments, only the sense strand comprises one modified nuclectide. In some
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embodiments, only the sense strand comprises one or more modified nuclectide(s). In some
embodiments, only the antisense strand comprises one modified nucleotide. In some
embodiments, only the antisense strand comprises one or more modified nucleotide(s).

{82621 In some embodiments, the isolated oligonuclestides of the present disclosure comprises
at least one modified nucleotide(s). In some embodiments, the one or more modified
nucleotide(s) increases the stability or potency or both of the isolated cligonucleotide. In some
embodiments, the one or more modified nucleotide(s) increases the stability of the RNA duplex,
and siRNA.

10203} Modifications that increase RNA stability mclude, but are not lunited to, locked nucleic
acids. As used herein, the term “locked nucleic acid” or “LNA” includes, but 15 not limited to, a
modified RNA nucleotide in which the ribose motety comprises a methylene bridge connecting
the 2° oxygen and the 47 carbon. This methylene bridge locks the ribose in the 3’ -endo
confirmation, also known as the north confirmation, that is found in A-form RNA duplexes. The
term inaccessible RNA can be used interchangeably with LNA. LNAs having a 2'-4' ¢cyclic
finkage, as described in the International Patent Application WO 99/14226, WO 00/56746, WO
00/36748, and WO 00/66604, the contents of which are incorporated herein by reference.

[8204] In some embodiments of the solated oligonucleotide of the present disclosure, the
sense strand or the antisense strand or both comprise at least one nucleotide having a modified
phosphate backbone. In some embaodiments, the sense strand of the isolated oligonucleotide
comprises at feast one nucleotide baving a modified phosphate backbone. In some embodiments,
the antisense sirand of the isolated oligonucleotide comprises at least one nuclestide having a
modified phosphate backbone. In some embodiments, wherein the 1solated oligonucleotide of the
present disclosure comprises a modified phosphate backbone, the modified phosphate backbone
comprises a modified phosphodiester bond. In some embodiments, the modified phosphodiester
bond 1s modified by replacing one or more oxygen atoms with a moiety, wherem the motety is
bonded to the phosphorus atom in the phosphodiester bond with a carbon, nitrogen, or sulfur
atom in the moiety, or by forming a 2°-5 linkage. In some embodiments, the modified
phosphodiester bond comprises phosphorothioate, phosphorodithioate, methylphosphonate,
phosphoramidate diester, mesyl phosphoramidate, or phosphonoacetate.

[8285] In some embodiments, the isolated oligonucleotide of the present disclosure comprises

one or more non-natural base-coniaining nucleotide, a locked nucleotide, or an abasic nucleotide.
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In some embodiments, the one or more medified nucleotide comprises a phosphorothicate
dertvative or an acridinine substituted nucleotide. In some embodiments, the isolated
oligonucleotides of the present disclosure comprise a phosphate mimic at the 5" -terminus of
antisense strand, including but not limited to vinylphosphonate or other phosphate analogues. In
some embodiments, the 5”-phosphate mimic is ethylphosphonate, vinyiphosphonate or an analog
thereof.

{0286} In some embodiments, the modified nucleotide comprises S-fluorcuracit , 5-
bromouracil , S-chlorouraci, S-iodouracil , hypoxanthine , xanthine , 4-acetylcytosine | 5-
{carboxyhydroxylmethyl) uracil | S-carboxymethylaminomethyl-2-thiouridine |, 5-
carboxymethylammomet-hyluracil, dihydrouracil, beta-D-galactosylqueosing, inosine, N6-
isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 2-methyladenine,
2-methylguanine, 3-methylcytosine, S-methyloytosine, N6-adenine, 7-methviguanine, 5-methyl-
aminomethyluracil, S-methoxyaminomethyl-2-thiouracil, beta-D-mannosylgueosine, S'-
methoxyearboxymethyluracil, 5-methoxyuracil, 2-methylthio-N -isopenten-yladenine, uracil-3-
oxvacetic acid {(v), wybutoxosine, pseudouract], queosine, 2-thiwocytosine, S-methyl-2-thiouracil,
2-thouracil | 4-thiowracil, S-methvluracil, uracil-S-oxyacetic acid methylester, uracii-S-oxyacetic
acid (v}, S-methyi-2-thiouracil , 3-(3-amino-3-N-2-carboxypropyl) uracil, (acp3}w, or 2, &-
diaminopurine.

{82671 In some embodiments of the 1solated oligonucleotide of the present disclosure, the
sense strand or the antisense strand or both comprise a terminal or internal nucleotide linked to
one or more targeting gands. In some embodiments, the termunal or internal nucleotide is linked
to the one or more targeting ligands directly. In some embodiments, the terminal or internal
nucleotide is linked to the one or more targeting ligands mdirectly by a linker. In some
embodiments, the one or more targeting ligands linked directly or indirectly to the termunal or
mternal nuclectide can further comprise a PK modulator. In some embodiments, the PK
modulator 15 a competitive modulator, a positive allosteric modulator, a negative allosteric
modulator or a neutral allosteric modulator. In some embodiments, the targeting ligand is
selected from one or more of a carbohydrate, a peptide, a lipid, an antibody or a fragment
thereof, an aptamer, an albumin, a fibrinogen, and a folate.

j0208] Moedification of the Nucleotides

0
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{0269} Provided herein 1s an 1solated oligonuclectide, comprising: {a} a sense strand
comprising X1 nucleotides, wherein at least one nucleotide is modified with a first modification,
each of the remaining nucleotides is independently modified with a second modification, and X1
is an integer selected from 13-36, wherein the first modification and the second modification are
different; and (b) an antisense strand comprising X2 nucleotides, wherein at least one nucleotide
18 modified with a third modification, each of the remaining nucleoiides 1s independently
modified with a fourth modification, and X2 is an integer selected from 18-31, wherein the third
modification and the fourth modification are different,

10218} In some embodiments, the X1 nucleotides of the sense strand of the isolated
oligonucleotide of the present disclosure, 15 18-21 and the X2 nucleotides of the antisense strand
of the isolated oligonucleotide of the present disclosure 18 20-23. In some embodiments, the X1
nuclectides of the sense strand of the isolated oligonuciestide of the present disclosure, is 20 or
21 and the X2 nucleotides of the antisense strand of the isolated oligonucleotide of the present
disclosure 1s 22 or 23. In some embodiments, the X2 nucleotides of the antisense strand of the
solated ohigonucleotide of the present disclosure equals the X1 nucleotides of the sense strand of
the isolated oligonucleotide of the present disclosure plus 2. In some embodiments, the X1
nucleotides of the sense strand of the 1solated oligonucleotide of the present disclosure is 21 and
the X2 nucleotides of the antisense strand of the 1solated oligonucleotide of the present
disclosure 15 23. In some embodiments, the X1 nucleotides of the sense strand of the 1solated
oligonucleotide of the present disclosure 1s 20 and the X2 nucleotides of the antisense strand of
the 1solated oligonucleotide of the present disclosure 15 22,

{8211} In some embodiments of the 1solated oligonucleotide of the present disclosure, the
isolated oligonucieotide comprises: (a) a sense strand comprising 20 nucleotides, wherein at least
one nucieotide is modified with a first modification, each of the remaining nucleotides 13
mdependently modified with a second modification, wheretn the first modification and the
second modification are the same or different; and (b) an antisense strand comprising 22
nucleotides, wherein at least one nucleotide 1s modified with a third modification, each of the
remaining nucleotides is independently modified with a fourth modification, wherein the third
modification and the fourth modification are the same or different.

{8212} In some embodiments, the first modification s modification of the sugar motety of the

at least one nucleotide at the 2’ -position selected from 2°-F medification, 2°-CN modification,
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27-N3 modification, 2’-deoxy modification, and an equuvalent thereof, and a combination
thereof. In some embodiments, the first modification 1s 2°-F modification, 2’-CN meodification,
2’-MN3 modification, or 2’-deoxy modification, or a stereocisomer thereof. In some embodiments,
the first modification is 2°-F modification, 2°-CN modification, or 2°-N3 modification, or a
stereoisomer thereof. In some embodiments, the first modification is 2°-F modification or a
stereoisomer thereof.

{0213} In some embodiments, the second modification 1s modification of the sugar moiety of
one or more of the remaining nucleotides at the 2”-position selected from 2°-C1-C6 alkyl, 2°-OR
modification wherein R 1s C1-C6 alky! optionally substituted with C1-C6 alkoxy, acetamide,
phenyl, or heteroary! comprising a 5- or 6-membered ring and 1 or 2 heteroatoms selected from
N, O, and S, 2"-anming, and morpholino replacement, and an equivalent thereof, and a
combination thereof. In some embodiments, the second modification is 2°-OR modification, or
morpholino replacement, or a combination thereof. In some embodiments, the second
modification is 2°-OR modification. In some embodiments, the second modification 1s 2°-0-
methyl modification or 2’ -muethoxvethoxy modification. In some embodiments, the second
modification 18 2°-O-methyl modification. In some embodiments, the second modification is
morpholino replacement.

[8214] Io some embodiments, the first modification 13 2-I modification or a sterecisomer
thereof, and the second modification is 2°-O-methyl modification or 2”-methoxyethoxy
modification. In some emboduments, the first modification 13 2°-F modification or a steresisomer
thereof, and the second modification 1s 27-O-methy! modification.

[0215] In some embodiments, the third modification is modification of the sugar moiety of the
at least one nucleotide at the 27-position selected from 2°-F modification, 2’-CN modification,
2’-N3 modification, 2’-deoxy modification, and an equivalent thereof, and a combination
thereof In some embodiments, the third modification is 2°-F modification, 27-CN modification,
2°-N3 modification, or 2'-deoxy modification, or a stereoisomer thereof. In some embodiments,
the third modification is 2°-F modification, 2'-CN modification, or 2’-N: modification, or a
stereoisomer thereof. In some embodiments, the third modification is 2°-F modification ora
sterepisomer thereof.

{0216} In some embodiments, the fourth modification s modification of the sugar mosety of

one or more of the remaining nucleotides at the 2’ -position selected from 27-Ci-Cs alkyl, 27-0R
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modification wherein R is Ci-Co alkyl optionally substituted with {1-Cs alkoxy, acetamide,
phenyl, or hetercaryl comprising a 5- or 6-membered ring and 1 or 2 hetercatoms selected from
M, G, and 8, 2"-aming, and morpholino replacement, and an equivalent thereof, and a
combination thereof. In some embodiments, the fourth modification is 2°-OR modification, or
morpholino replacement, or a combination thereof In some embodiments, the fourth
modification i1s 2'-0R modification. In some embodiments, the fourth modification 15 2°-0-
methy! modification or 2 -methoxvethoxy meodification. In some embodiments, the fourth
modification 1s 2'-O-methy! modification. In some embodiuments, the fourth modification 15
morpholino replacement.

{8217}  In some embodiments, the third modification is 2°-F modification or a sterecisomer
thereof, and the fourth modification is 2°-O-methy! modification or 2”-methoxyethoxy
modification. In some embodiments, the third modification 1s 2°-F modification or a
sterecisomer thereof, and the fourth modification is 2'-O-methyl modification.

[6218] Sense strand

[8219] In some embodiments of the isolated oligonucleotide of the present disclosure
comprising a sense and an antisense strand, in the sense strand of the solated oligonucleotide of
the present disclosure, at least three nucleotides are modified with the first modification. In some
embodiments, in the sense strand of the solated oligonucleotide of the present disclosure, at least
two of the at least three nucleotides modified with the first modification are consecutively
iocated. In some embodiments, in the sense strand of the isolated oligonucleotide of the present
disclosure, at least three of the at feast three nucleotides modified with the first modification are
consecutively located.

[8228] In some embodiments, 1o the sense strand of the solated oligonucleotide of the present
disclosure, in the sense strand at least four nucleotides are modified with the first modification.
In some embodiments, in the sense strand of the solated ohigonuclestide of the present
disclosure, at least three of the at least four nucleotides modified with the first modification are
consecutively located. In some embodiments, in the sense strand of the isolated oligonucizotide
of the present disclosure, at least four of the at least four nuclectides modified with the first
modification are consecutively located.

{0221} In some embodiments, in the sense strand of the isolated oligonucleotide of the present

disclosure, in the sense strand at least five nucleotides are modified with the first modification. In
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some embodiments, in the sense strand of the 1solated oligonucleotide of the present disclosure,
at least three of the at least five nucleotides modified with the first modification are
consecutively located. In some embodiments, in the sense strand of the isolated oligonuclestide
of the present disclosure, at least four of the at least five nucleotides modified with the first
modification are consecutively located.

{82221 In some embodiments, in the sense strand of the isolated oligonuclestide of the present
disclosure, the at least three nucleotides, the at least four nucleotides, or the at least five
nucleotides modified with the first modification are located from position 10 to position 15 from
the nucleotide complementary to the first nucleotide at the 5" -terminus of the antisense strand.
{8223}  In some embodiments, in the sense strand of the isolated oligonucleotide of the present
disclosure, two of the at least three nucleotides modified with the first modification are located at
positions selected from position 10, 11, 12, and 13 from the nucleotide complementary to the
first nucleotide at the 5 -terminus of the antisense strand. In some embodiments, in the sense
strand of the isolated oligonucleotide of the present disclosure, three of the at least three
nucleotides modified with the first modification are located at positions selected from position
10, 11, 12, and 13 from the nucleotide complementary to the first nucleotide at the 5" -terminus of
the antisense strand. In some embodiments, n the sense strand of the wolated oligonucleotide of
the present disclosure, ove of the at least three nucleotides modified with the first modification 15
located at position 11 from the nucleotide complementary to the first nucleotide at the 57-
terminus of the antisense strand.

[8224] In some embodiments, in the sense strand of the solated oligonucleotide of the present
disclosure, three of the at least three nucleotides modified with the first modification are located
at posttions 11, 12 and 13 from the nucleotide complementary to the first nocleotide at the §7-
terminus of the antisense strand. In some embodiments, in the sense strand of the isolated
oligonucleotide of the present disclosure, three of the at least three nucleotides modified with the
first modification are located at positions 12, 13 and 14 from the nucleotide complementary 1o
the first nuclestide at the 5 -terminus of the antisense. In some embodiments, in the sense strand
of the isolated oligonucleotide of the present disclosure, three of the at least three nucleotides
modified with the first modification are located at positions 10, 11 and 12 from the nucleotide

complementary to the first nucleotide at the 5™-terminus of the antisense strand.
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{0225} In some embodiments, in the sense strand of the 1solated oligonucleotide of the present
disclosure, one of the at least four nucleotides modified with the first modification is located at
position 10 from the nucleotide complementary to the first nuclectide at the 57 -terminus of the
antisense sirand. In some embodiments, in the sense strand of the isolated sligonucleotide of the
present disclosure, one of the at least four nuclestides modified with the first modification s
located at posttion 11 from the nucleotide complementary to the first nucleotide at the 5°-
terminus of the antisense strand. In some embodiments, in the sense strand of the isolated
oligonucleotide of the present disclosure, one of the at least four nucleotides modified with the
first modification 1s located at position 12 from the nucleotide complementary to the first
nucleotide at the 5”-terminus of the antisense strand. In some embodiments, in the sense strand of
the isolated oligonucleotide of the present disclosure, one of the at least four nucleotides
modified with the first modification is located at position 13 from the nucleotide complementary
to the first nucleotide at the 5" -terminus of the antisense strand. In some embodiments, in the
sense strand of the isolated oligonucleotide of the present disclosure, one of the at least four
nucleotides modified with the first modification is located at position 14 from the nucleotide
complementary to the {irst nucleotide at the 5 ~terminus of the antisense strand. In some
embodiments, in the sense strand of the isolated oligonucleotide of the present disclosure, one of
the at least four nucleotides modified with the first modification 1s located at position 15 from the
nucleotide complementary to the first nucleotide at the 5’-terminus of the antisense strand.
[8226] In some embodiments, in the sense strand of the isolated oligonucleotide of the present
disclosure, the at least four nucleotides modified with the first modification are focated at
positions 10, 11, 12 and 13 from the nucleotide complementary to the first nucleotide at the 57~
terminus of the antisense strand.

{82277  In some embodiments, i the sense strand of the isolated oligonucleotide of the present
disclosure, the at least five nucleotides modified with the {irst modification are located at
positions 10, 11,12, 13 and 15 from the nuclectide complementary to the first nucleotide at the
5" -terminus of the antisense strand.

10228} In some embodiments of the isolated sligonucleotide of the present disclosure, the
sense strand comprises five nuclestides modified with the first modification, wherein the five

nucleotides modified with the first modification are located at positions 10, 11,12, 13 and 15
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from the nucleotide complementary to the first nuclestide at the 5'-termunus of the antisense
strand.

18229}  In some embodiments, in the sense strand of the isolated oligonucleotide of the present
disclosure, not all of the at least three nucleotides, the at least four nucleotides, or the at least five
nucleotides modified with the first modification are consecutively located. In some
embodiments, in the sense sirand of the 1solated oligonucleotide of the present disclosure, the at
least three nucleotides, the at least four nucleotides, or the at least five nucleotides are modified
with 2°-F modification.

10238} In some emboduments, the sense strand of the isolated oligonucleotide of the present
disclosure comprises nucleotides modified with 27-F modification ("F”}, and nucleotides
modified with 2°-O-methy] modification ("M}, according to the formula: 5

(MO F Y Me{Fa( M Fio(M)s 3°, wherein M 15 2°-O-methyl modified nucleotide, F 15 2°-F
modified nucleotide, and a, b, ¢, d, e, fand g is any one of 0-16, and wherein the sense strand is

S (VB E o MDs(F M) (Flalys 37

[8231] In some embodiments of the isolated oligonucleotide of the present disclosure, the
sense strand of the 1solated oligonucleotide corprises nucleotides modified with 2°-F
maodification (“F”), and nucleotides modified with 2°-0O-methyl modification {("M”), according to
the formula: 57 (Me{F3(M)e(Fla(M)c(Fin(M)a 37, wherein M i3 27-O-methyl modified nucleotide,
Fis 27-F modified nucleotide, and a, b, ¢, d, ¢, f and g 1s any one of 0-16, and wherein the sense
strand 18 57 (MJo{F Yo M)s{EFh(M)1{F)a{M)o 37,

[8232] In some embodiments of the isolated oligonucleotide of the present disclosure, wherein the
sense strand of the 1zolated ohigonuclestide comprises nucleotides modified with 2°-F modification
{“F7}, and nucleotides modified with 2°-O-methyl modification ("M”), according to the formula:
5 (MDod I M) Fla(M)o{Fip(M)a 37, wherein M 15 27-O-methyl modified nucleotide, F 15 2°-F
modified nucleotide, and a, b, ¢, d, &, fand g s any one of 0-16, and wherein the sense strand 18
S (Mo FloM)s{F n(Mu{F)s{M}o 37, the sense strand comprises a nucleotide sequence according
to any one of: SEQ 1D NOs: 33, 34, 35, 36, 37, 59, or 61.

10233} In some embodiments of the isolated oligenucleotide of the present disclosure, wherein
the sense sirand of the isolated oligonucleotide comprises nucleotides modified with 2°-F
maodification (“F7), and nucleotides modified with 27-0C-methyl modification ("M}, according to

the formula: 3" (M)(F} Me(Fla(Mc(Fn(M)a 3°, wherein M is 27-O-methyl modified nucleotide,
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¥ s 2°-F modified nucleotide, and a, b, ¢, d, e, f and g 15 any one of 0-16, and wherein the sense
strand 15 5" (Mo (F(M)s(F 3 {MB(F (M) 3, the sense strand comprises a nucleotide sequence
according to SEQ 1D NO: 33.

[0234] Insome embodiments of the 1solated oligonucleotide of the present disclosure, wherein
the sense strand of the isolated oligonucleotide comprises nucleotides modified with 2°-F
modification (“F”), and nucleotides modified with 2°-C-methy! medification (M), according to
the formula: 57 (M)e{F 3(M)e(Fla(M)(F)p(M}a 37, wherein M 15 27-C-methyl modified nucleotide,
F is 27-F modified nucleotide, and a, b, ¢, d, e, f and g is any one of 0-16, and wherein the sense
strand is 5" (Mo(F po(M)s(Fn(M(Fya(M)s 37, and the sense strand comprises a nucleotide
sequence according to SEQ 1D NG 33, the antisense strand comprises a nucleotide sequence
according to SEQ D NO: 3.

[6235] In some embodiments of the 1solated oligonucleotide of the present disclosure, wherein
the sense strand of the isolated oligonucleotide comprises nucleotides modified with 2°-F
modification (“F7}, and nucleotides modified with 2°-G-methy! meodification ("M}, according to
the formula: 8 (M)l F3(Me(F)a(M)(F(M)a 37, wheremn M is 27-O-methyl modified nucleotide,
Fis 27-F modified nucleotide, and a, b, ¢, d, ¢, f and g 15 any one of 0-16, and wherein the sense
strand 1s 5 (M)o{F o(M)s(F (M) :(Fa(M)s 37, the sense strand comprises a nucleotide sequence
according to SEQ ID NO: 34

[8236] In some embodiments of the 1solated oligonucleotide of the present disclosure, wheremn
the sense strand of the 1solated oligonucieotide comprises nucleotides modified with 2°-F
modification (“F7}, and nucleotides modified with 27-O-methyl modification ("M}, according to
the formula: 57 (M)e{F W(M)e{Fla(M)o(Fin{V)a 37, wherein M 15 27-O-methyl modified nucleotide,
F 18 27-F modified nucleotide, and a, b, ¢, d, e, f and g 1s any one of 0-16, and wherein the sense
strand 18 87 (MJo{Flo{ M)s{(Fh{(M)1(F)a(M)o 37, and the sense strand comprises a nucleotide
sequence according to SEQ ID NO: 34, the antisense strand comprises a nucleotide sequence
according to SEQ ID NG 4.

[0237] Insome embodiments of the isolated oligonucieotide of the present disclosure, wherein
the sense strand of the isolated oligonucleotide comprises nucleotides modified with 2°-F
medification (“F”), and nucleotides modified with 2°-C-methyl medification (M), according to
the formula: 57 (M)e{F 3(M)e(Fla( M)c(F)p{M}a 37, wherein M 15 2°-O-methyl modified nucleotide,

F 18 27-F modified nucleotide, and a, b, ¢, d, e, f and g is any one of 0-16, and wherein the sense
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strand 15 37 (Mo{F o(M)s{Fh{(M}:{F}a(Mjo 3°, the sense strand comprises a nucleotide sequence
according to SEQ ID NO: 35

10238} In some embodiments of the isolated oligonucleotide of the present disclosure, wherein
the sense strand of the isolated oligonucleotide comprises nuclestides modified with 2°-F
modification (“F7), and nucleotides modified with 27-C-methyl modification ("M}, according to
the formula: 87 (M E{ MO(Fla(M)e(F{M}a 3°, wherein M is 2"-0-methyl modified nucleotide,
Fig 2°-F modified nucleotide, and a, b, ¢, d, ¢, f and g is any one of 0-16, and wherein the sense
strand 15 57 (MJo(E)e(M)s(E} (M) (Fl(M)e 37, and the sense strand comprises a nucleotide
sequence according to SEQ 1D NO: 335, the antisense strand comprises a nucleotide sequence
according to SEQ ID NO: 5.

10239  In some embodiments of the isolated oligonucleotide of the present disclosure, wherein
the sense strand of the 1solated oligonucleotide comprises nucleotides modified with 2°-F
madification (“F”), and nucleotides modified with 2°-O-methyl modification (“M”), according to
the formula: 5 (M)e{ Y Me(F)a(M)c(Fin(M)a 37, wherein M is 2°-O-methyl modified nucleotide,
Fis 27-F modified nucleotide, and a, b, ¢, d, e, f and g ts any one of 0-16, and wherein the sense
strand 15 87 (MJo(Flo(M)s(F 3 {(Mn{F)Mye 37, the sense strand comprises a nucleotide sequence
according to SEQ 1D NO: 37,

[8246] Io some embodiments of the isolated oligonucleotide of the present disclosure, wherein
the sense strand of the isolated oligonucleotide comprises nucleotides modified with 2°-F
modification (“F7}, and nucleotides modified with 27-0-methyl modification ("M}, according to
the formula: 5 (Mo FI(Me(Fla(M)o(F (M}a 3°, wherein M is 27-O-methyl modified nucleotide,
F s 27-F modified nucleotide, and a, b, ¢, d, e, fand g 1s any one of 0-16, and wherem the sense
strand 15 5" {MDo(Flo(M)s(F1{(M):(Fu{M)}s 37, and the sense strand comprises 3 nucleotide
sequence according to SEQ ID NO: 37, the antisense strand comprises 3 nucleotide sequence
according to SEQ 1D NO: 7.

{6241} In some embodiments of the solated oligonucieotide of the present disclosure, wherein
the sense sirand of the isolated oligonucleotide comprises nucleotides modified with 2°-F
maodification (“F”), and nucleotides modified with 2°-C-methyl modification ("M}, according to
the formula: 37 (Me{ F){ Me(Fla(M{Fi(M)a 37, wherein M is 2"-C-methyl modified nucleotide,

F ig 2°-F modified nucleotide, and a, b, ¢, d, ¢, f and g is any one of 0-16, and wherein the sense
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strand 15 37 (Mo{F o(M)s{Fh{(M}:{F}a(Mjo 3°, the sense strand comprises a nucleotide sequence
according to SEQ ID NO: 59,

10242} In some embodiments of the isolated oligonucleotide of the present disclosure, wherein
the sense sirand of the isolated oligonucleotide comprises nucleotides modified with 2°-F
modification (“F7), and nucleotides modified with 27-C-methyl modification ("M}, according to
the formula: 87 (M E{ MO(Fla(M)e(F{M}a 3°, wherein M is 2"-0-methyl modified nucleotide,
Fig 2°-F modified nucleotide, and a, b, ¢, d, ¢, f and g is any one of 0-16, and wherein the sense
strand 15 57 (MJo(E)e(M)s(E} (M) (Fl(M)e 37, and the sense strand comprises a nucleotide
sequence according to SEQ 1D NO: 59, the antisense sirand comprises a nucleotide sequence
according to SEQ ID NO: 25,

10243] In some embodiments of the isolated oligonucleotide of the present disclosure, wherein
the sense strand of the 1solated oligonucleotide comprises nucleotides modified with 2°-F
madification (“F”), and nucleotides modified with 2°-O-methyl modification (“M”), according to
the formula: 5 (M)e{ Y Me(F)a(M)c(Fin(M)a 37, wherein M is 2°-O-methyl modified nucleotide,
Fis 27-F modified nucleotide, and a, b, ¢, d, e, f and g ts any one of 0-16, and wherein the sense
strand 15 87 (MJo(Flo(M)s(F 3 {(Mn{F)Mye 37, the sense strand comprises a nucleotide sequence
according to SEQ 1D NO: o1,

[8244] 1o some embodiments of the isolated oligonucleotide of the present disclosure, wherein
the sense strand of the isolated oligonucleotide comprises nucleotides modified with 27-F
modification (“F7}, and nucleotides modified with 27-0-methyl modification ("M}, according to
the formula: 5 (Mo FI(Me(Fla(M)o(F (M}a 3°, wherein M is 27-O-methyl modified nucleotide,
F s 27-F modified nucleotide, and a, b, ¢, d, e, fand g 1s any one of 0-16, and wherem the sense
strand 15 5" {MDo(Flo(M)s(F1{(M):(Fu{M)}s 37, and the sense strand comprises 3 nucleotide
sequence according to SEQ 1D NO: 61, the antisense strand comprises 3 nucleotide sequence
according to SEQ D NO: 31,

{8245} In some embodiments of the isolated ohigonucleotide of the present disclosure, wherein
the sense sirand comprises a nucleotide sequence that is identical to a region between the
nucleotide positions 774 to 792, from the 57 end of a €3 mRNA sequence according to SEQ ID
NQ: 1, the double stranded region comprises an antisense strand of nucleic acid sequence
according to SEQ 1D NO: 3 (8 UUAGUAGAAUUUCUCUGUAGGC 37), and a sense strand of
nucleic acid sequence according to SEQ 1D NO: 33 (5" CUACAGAGAAAUUCUACUAA 3.
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0246} In some embodiments of the 1solated ohgonucleotide of the present disclosure, wherein
the sense sirand comprises a nucleotide sequence that is identical to a region between the
nucleotide positions 775 to 793, from the 57 end of a €3 mRNA sequence according to SEQ ID
NQ: 1, the double stranded region comprises an antisense strand of nucleic acid sequence
according to SEQ 1D NO: 4 (8" UGUAGUAGAAUUUCUCUGUAGG 37}, and a sense strand of
aucleic acid sequence according to SEQ 1D NO: 34 (5" UACAGAGAAAUUCUACUACA 3').
18247} In some embodiments of the isolated oligonucleotide of the present disclosure, wherein
the sense strand comprises a nucleotide sequence that is identical to a region between the
nucleotide positions 777 to 795, from the 57 end of a €3 mRNA sequence according to SEQ ID
NO: 1, the double stranded region comprises an antisense strand of nucleic acid sequence
according to SEQ 1D NO: § (5 UAUGUAGUAGAAUUUCUCUGUA 37}, and a sense strand of
nucleic acid sequence according to SEQ D NO: 35 (8 CAGAGAAAUUCUACUACAUA 3.
18248} In some embodiments of the isolated oligonucleotide of the present disclosure, wherein
the sense strand comprises a nucleotide sequence that is identical o a region between the
nucleotide posttions 781 to 799, from the 57 end of a €3 mRNA sequence according to SEQ I3
NQ: 1, the double stranded region comprises an antisense strand of nucleic acid sequence
according to SEQ 1D NO: 7 (3' UAUAGAUGUAGUAGAAUUUCUC 37), and a sense strand of
nucleic acid sequence according to SEQ ID NO: 37 (8 GAAAUUCUACUACAUCUAUA 3.
[8249] 1o some embodiments of the isolated oligonucleotide of the present disclosure, wherein
the sense strand comprises a nucleotide sequence that 15 identical {0 a region between the
nucleotide posttions 4602 to 4620, from the 5™ end of a £3 mRNA sequence according to SEQ
iD NO: 1, the double stranded region comprises an antisense strand of nacleic acid sequence
according to SEQ 1D NO: 29 (5 UAUGAAGCAAUUCHUCCUCAGCA 37), and a sense strand of
nucleic acid sequence according to SEQ ID NO: 59 (8 CUGAGGAGAAUUGCUIICAUA 31
{6258} In some embodiments of the 1solated oligonucleotide of the present disclosure, wherein
the sense strand comprises a nucleotide sequence that 15 identical {0 a region between the
nucleotide positions 4607 to 4625, from the 5” end of a C3 mRNA sequence according to SEQ
1D NO: 1, the double stranded region comprises an antisense strand of nucleic acid sequence
according to SEQ ID NO: 31 (8 UUUUGUAUGAAGCAAUUCUCCYU 37, and a sense strand
of nucleic acid sequence according to SEQ I} NO: 61 (5 GAGAAUUGCUUCAUACAAAA 37}

{82511 Antisense strand
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{0252} In some embodiments, i the antisense strand of the isolated oligonucleotids of the
present disclosure, at most seven nucleotides are modified with the third modification

10253} In some embodiments, in the antisense strand of the isolated oligonucleotide of the
present disclosure, at most four of the at mosi seven nucleotides modified with the third
maodification are located from position 2 to position 8 from the first nucleotide at the 5'-termuinus
of the antisense strand. In some embodiments, in the antisense strand of the isolated
oligonucleotide of the present disclosure, at least one of the at most seven nucleotides are
modified with the third modification is located at position 2 from the first nucleotide at the 5°-
terminus of the antisense strand.

{82541  In some embodiments, in the antisense strand of the isolated oligonucleotide of the
present disclosure, at most two of the at most seven nucleotides modified with the third
modification are consecutively located. In some embodiments, in the antisense strand of the
isolated oligonucleotide of the present disclosure, the at most two consecutively located of the at
most seven nucleotides modified with the third modification are located at positions 2 and 3 from
the first nucleotide at the 5" ~terminus of the antisense strand.

[8255] Io some embodiments, in the antisense strand of the isolated oligonucieotide of the
present disclosure, at least one of the at most seven nucleotides modified with the third
modification 1s located at position 14 from the first nucleotide at the §”-termunus of the antisense
strand. In some embodiments, in the antisense strand of the 1solated oligonucleotide of the
present disclosure, two or three of the at most seven nuclestides modified with the third
modification are located at positions selecied from position 2, 3, 5, and 6 from the first
nucleotide at the 5’ -terminus of the antisense strand. In some embodiments, in the antisense
strand of the isolated oligonucieotide of the present disclosure, three of the at most seven
nucleotides modified with the third modification are located at positions selected from position 2,
3, 5, and 6 from the first nucleotide at the 3 ~terminus of the antisense strand. In some
embodiments, in the antisense strand of the solated ohigonucleotide of the present disclosure,
two of the at most seven nucleotides modified with the third modification are located at positions
2 and 5 from the first nucleotide at the 5 -terminus of the antisense strand. In some embodiments,
m the antisense strand of the solated oligonucieotide of the present disclosure, two of the at most
seven nucleotides modified with the third modification are located at pesitions 2 and 3 from the

first nucleotide at the 53 -terminus of the antisense strand.
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{0286} In some embodiments, i the antisense strand of the isolated oligonucleotids of the
present disclosure, three of the at most seven nucleotides modified with the third modification
are located at positions 2, 3 and 5 from the first nucleotide at the 5’ -terminus of the antisense
strand.

18257}  In some embodiments, in the antisense strand of the isolated oligonucleotide of the
present disclosure, one or two of the at most seven nucleotides modified with the third
modification are located at positions selected from position 14 and 16 from the first nucleotide at
the 5’ -terminus of the antisense strand. In some embodiments, in the antisense strand of the
isolated oligonucleotide of the present disclosure, two of the at most seven nucleotides modified
with the third modification are located at positions 14 and 16 from the first nucleotide at the 5'-
terminus of the antisense strand. In some embodiments, in the antisense strand of the isolated
oligonucleotide of the present disclosure, the at most seven nucleotides are modified with 2°-F
modification. In some embodiments, in the antisense strand of the isolated oligonucleotide of the
present disclosure, one of the at most seven nucleontides moditied with the third modification 15
iocated at position 14 from the first nucleotide at the 5’ -terminus of the antisense strand. In some
embodiments, in the antisense strand of the solated ohigonucleotide of the present disclosure,
two of the at most seven nucleotides modified with the third roodification 1s located at positions
14 and 16 from the first nucleotide at the 5 -terminus of the antisense strand.

[8238] In some emboduments of the isolated oligonucleotides of the present disclosure,
wherem the antisense strand comprises at most seven nucleotides modified with the third
modification, the at most seven nucleotides are modified with 2°-F modification. In some
embodiments, n the antisense strand of the solated ohigonuclestide of the present disclosure,
one of the at most seven nucleotides modified with the third modification 1s focated at position 2
from the first nucleotide at the 5 -termimus of the antisense strand. In some embodiments, 1o the
antisense strand of the 1solated oligonucleotide of the present disclosure, one of the at most seven
nucleotides modified with the third modification s located at position 3 from the first nucleotide
at the 5" -terminus of the antisense strand. In some embodiments, in the antisense strand of the
isolated oligomucleotide of the present disclosure, one of the at most seven nucleotides modified
with the third modification 1s focated at position § from the first nucleotide at the 5’ -terminus of
the aniisense strand. In some embodiments, in the antisense strand of the isolated oligonucleotide

of the present disclosure, one of the at mosi seven nucleotides modified with the third
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modification 18 located at position 7 from the first nucleotide at the 5’ -terminus of the antisense
strand. In some embodiments, in the antisense strand of the isolated oligonucleotide of the
present disclosure, one of the at most seven nucleotides modified with the third modification 18
located at postiion 10 from the first nucleotide at the 5" -terminus of the antisense strand. In some
embodiments, in the antisense strand of the 1solated oligonuclestide of the present disclosure,
one of the at most seven nucleotides modified with the third meodification s located ai position
14 from the first nucleotide at the 5’ -terminus of the antisense strand. In some embodiments, in
the antisense strand of the 1solated oligonucleotide of the present disclosure, one of the at most
seven nucleotides modified with the third modification is located at position 16 from the first
nucleotide at the 5’ -terminus of the antisense strand. In some embodiments, in the antisense
strand of the isolated oligonucleotide of the present disclosure, the at most seven nucleotides
modified with the third modification are located at positions 2, 3, 5, 7, 10, 14 and 16 from the
first nucleotide at the 3 -terminus of the antisense strand.

{82501  In some embodiments, in the antisense strand of the isolated oligonucleotide of the
present disclosure, the antisense strand comprises nucleotides modified with 27-F modification
{“F7), and rucleotides modified with 27-O-methyl modification {"M”}, according to the formoula:
37 (MO F Y M F3aMD)ed F (M (F (M F (MO F W Mm{ P Mo 57, wherein M 1s 27-O-methyi
modified nucleotide, F 15 2°-F modified nucleotide, and a, b, ¢, d e, f g b, . kI, m,nando s
any one of 0-16, wherein the antisense strand 18 any one of:

3 (MDo(F oM F (M1 F{MpF{MpFEn{MuEnMn(FdMp 57

[8268] In some embodiments of the i1solated oligonucleotide of the present disclosure, wherem
the antisense strand of the 1solated oligonucleotide comprises nucleotides modified with 2°-F
modification (“F”), and nucleotides modified with 27-C-methy{ modification (*M”), according to
the formula: 37 (MRa(F (M1 Fa{Me(F (M)l FI{ MU F M F M F}u{M}o 57, wherein M i3
27 -O-methy! modified nucleotide, F 1s 2°-F modified nucleotide, and a, b, ¢, d, e, £, g, h 1,1, k |
m, nand o 18 any one of 0-16, wherein the antisense strand is any one of:

3 MB(F M) F n{MB {(F) M B(F (M F (M E u(M{(F (M 57, the antisense strand
comprises a nucleotide sequence according to any one of SEQ 1D NOs: 3, 4, 5, 7, 29, or 31.
[0261] Insome embodiments of the 1solated oligonucleotide of the present disclosure, wherein
the antisense strand of the isolated oligonuclectide comprises nuclestides modified with 27-F

modification (“F”), and nucleotides modified with 2°-C-methy! medification (*"M”), according to
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the formula: 37 (MJa(F s M) FJa{ MWDl F 3{ M) o F MO F 3 M F Ml F}n{M}o 57, wherein M s
27-O-methyl modified nucleotide, F is 2°-F modified nucleotide, anda, b, ¢, d, e £ g, h 1,1, k |
m, nand o is any one of 0-16, wherein the antisense strand is any one of:

3 {(VE(FoVDe(F Y (M3 {(F ) (M F (MO F 3 (M i (M(F 1M 57, and the antisense strand
comprises a nucleotide sequence according to SEQ 1D NG: 3.

{0262} Insome embodiments of the 1solated oligonucleotide of the present disclosure, wherein
the antisense strand of the isolated oligonuclectide comprises nucleotides modified with 27-F
modification (“F”), and nucleotides modified with 2°-O-methyl modification (M), according to
the formula: 37 (MO F VD F (VD F 3D o B VO F M (FR(VD(F3n(M}o S°, wherein M is
27-0O-methyl modified nucleotide, F is 2°-F modified nucleotide, and a, b, ¢, d, e, £ 2. h .1, k, L,
m, nand o 15 any one of 0-16, wherein the antisense strand s any one of!

3B MDe(F3{M(F L (MB{(F (M F (M (Mn{F (M) 57, and the antisense strand
comprises a nucleotide sequence according to SEQ 1D NQO: 3, and the sense strand comprises a
nucleotide sequence according to SEQ 1D NO: 33

[8263] In some embodiments of the isolated oligonucleotide of the present disclosure, wherein
the antisense strand of the solated oligonucleotide comprises nucleotides modified with 2°-F
modification (“F”), and nucleotides modified with 2°-0O-methyl modification {("M”), according to
the formula: 37 (Mpa{F M Fla{Me{ F 3 M) o F i MEF EMF (M F 1Mo 57, wherein M 13
27-O-methy] modified nucleotide, F 15 27-F modified nucleotide, and a, b, ¢, d, e, f, g, h 1,1, k. |
m, nand o is any one of 0-16, wherein the antisense strand 1s any one of:

3 (MO(F yoMe{F (M {F 3 (M F (M F (WM F (M {F3z(M)1 57, and the antisense strand
comprises a nucleotide sequence according to SEQ ID NG 4.

[8264] In some embodiments of the isolated oligomucleotide of the present disclosure, wherein
the antisense strand of the solated oligonucleotide comprises nucleotides modified with 27-F
modification (“F7), and nucleotides modified with 27-C~-methyl modification (“M”), according to
the formula: 37 (Ma(F sV F 3a{ WD F i{ M) ol F i MO F MO F M 3a{M)o 57, wherein M 18
27-O-methyl modified nucleotide, F is 2°-F modified nucleotide, anda, b, ¢, d, e £ g, h 1,1, k |
m, nand o is any one of 0-16, wherein the antisense strand is any one of:

3 (VE(F o MDe(F Y (MM {(F )y (WD F (MO F 3 (M i (M(F 1M 57, and the antisense strand
comprises a nucleotide sequence according to SEQ 1D NQ: 4, and the sense strand comprises a

nucleotide sequence according to SEQ D NQO: 34,
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{0265} In some embodiments of the 1solated oligonucleotide of the present disclosure, wherein
the antisense strand of the isolated oligonucleotide comprises nucleotides modified with 2°-F
modification (“F7), and nucleotides modified with 27-O-methyl modification (“M”), according to
the formula: 37 (Mba{ F (M) FYa( Me(FY{ M) F 3 M (F 3 M F WM F i M)o 57, wherein M is
2’-O-methy] modified nucleotide, F 15 2°-F modified nucleotide, and a, b, ¢, d, e, £, g, b 1,5, k 1
m, n and o 18 any one of 0-16, wherein the antisense strand is any one of’

3 (MO (E (M) (F (M3 FER{Mp(Fr{MpFn{dMuEnvin (F{M) 57, and the antisense strand
comprises a nucleotide sequence according to SEQ ID NG 5

10266] In some embodiments of the isolated oligonucleotide of the present disclosure, wherein
the antisense strand of the 1solated oligonuclectide comprises nucleoctides modified with 27-F
modification (“F”), and nucleotides modified with 2°-O-methyl medification (“M”), according to
the formula: 37 (Ma{ FM)o(F )a{ M E Y M) g F 3 MO(F 3 M F 3n{MDm{ Fin(M)s 3, wherein M is
2’-O-methy] modified nucleotide, F is 2°-F modified nucleotide, and a, b, ¢, d, e, f, g, h 1,5, k L,
m, nand o is any one of 0-16, wherein the antisense strand is any one of'

37 (Mo F YoM F (M {F n {(MBF {(Mp{F (M} (Fn(MHi(F(M)1 57, and the antisense strand
comprises a nucleotide sequence according to SEQ ID NG: 5, and the sense strand comprises a
nucleotide sequence according to SEQ ID NO: 35,

{8267} Io some embodiments of the isolated oligonucleotide of the present disclosure, wherein
the antisense strand of the isolated oligonucleotide comprises nucleotides modified with 2°-F
modification (“F7}, and nucleotides modified with 27-0-methyl modification ("M}, according to
the formuola: 37 (Mt F i Me(F )l M FY M) F i M{F W MaF WM F (Mo 57, wherein M is
2’-O-methyl modified nucleotide, F 15 27-F modified nucleotide, and a, b, ¢, d, e, £ g, b, 1,3, k
m, ntand o 15 any one of 0-16, wherein the antisense strand 1s any one of

3 (MHo(FJo(M)a(F (M {F Y (MBFE R {(MpE(Mu(F M (Ep{M) 57, and the antisense strand
comprises a mucleotide sequence according to SEQ 1D NO: 7.

[6268] In some embodiments of the solated oligonucieotide of the present disclosure, wherein
the antisense strand of the isolated oligonucleotide comprises nucleotides modified with 2°-F
modification (“F7), and nucleotides modified with 27-0O-methyl modification (“M”), according to
the formula: 37 (Mba{ F (M) FYa( Me(FY{ M) E i ME(F 3 M EF WM F 1 M)o 57, wherein M is
2’-O-methy] modified nucleotide, F 15 2°-F modified nucleotide, and a, b, ¢, d, e, £, g, b 1,5, k 1

m, n and o 18 any one of 0-16, wherein the antisense strand is any one of:
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3 (AMDo(Fo(M)s{F {Mpu{F R {MpER{MRpE{MuF{Mn(EFp{M) 57, and the antisense strand
comprises a nucleotide sequence according to SEQ ID NGO 7, and the sense strand comprises a
nucleotide sequence according to SEQ ID NO: 37,

[0269] In some embodiments of the 1solated oligonucleotide of the present disclosure, wherein
the antisense strand of the isolated oligonuclectide comprises nuclestides modified with 27-F
modification (“F”), and nucleotides modified with 2°-C-methy! medification (M), according to
the formula: 3" (Mpa{E Mol F YWD F (M) o(F MO F V(F 3D FIn(M)o 57, wherein M is
27-O-methy! modified nucleotide, F is 2'-F modified nucleotide, anda, b, ¢, d, e £, 3. h 1,3, &k |
m, n and o 15 any one of 0-16, wherein the antisense strand is any one of.

3 (VD(E MO (F (M (B (M (F M F (M F i OMDW(F (M 57, and the antisense strand
comprises a nucleotide sequence according to SEQ D NO: 29.

{6276 In some embodiments of the 1solated oligonucleotide of the present disclosure, wherein
the antisense strand of the isolated oligonucleotide comprises nucleotides modified with 2°-F
modification (“F7}, and nucleotides modified with 2°-G-methy! meodification ("M}, according to
the formula: 37 (M) F i M) F Yo M)l P M) F MO F R M F M Fn{M)o 57, wherein M is
2’-O-methyl modified nucleotide, F 15 2°-F modified nucleotide, and a, b, ¢, d, e, £, g, b, 1,3, k |
m, 1t and o 1s any one of 0-16, wherein the antisense strand 1s any one of:

3 (WO Yo Ms{F (M {Fh{Ms(Fh(Mp{Fn{(Mu(F (M {(F(Mp 37, and the antisense strand
comprises a nucleotide sequence according to SEQ 1D NQ: 29, and the sense strand comprises a
nucleotide sequence according to SEQ ID NGO 59

{8271} Insome embodiments of the 1solated oligonucleotide of the present disclosure, wherein
the antisense strand of the 1solated oligonucleotide comprises nucleotides modified with 2°-F
modification (“F”), and nucleotides modified with 27-C-methy{ modification (*M”), according to
the formula: 37 (MRa(F (M1 Fa{Me(F (M)l FI{ MU F M F M F}u{M}o 57, wherein M i3
27 -O-methy! modified nucleotide, F 1s 2°-F modified nucleotide, and a, b, ¢, d, e, £, g, h 1,1, k |
m, nand o 18 any one of 0-16, wherein the antisense strand is any one of:

3 Mo(F 3O F n{MB{(F) M B(F (M F (MO Fu(Mn(Fi(Mn 5, and the antisense strand
comprises a nucleotide sequence according to SEQ 1D NO: 31

{0272} Insome embodiments of the 1solated oligonucleotide of the present disclosure, wherein
the antisense strand of the isolated oligonuclectide comprises nuclestides modified with 27-F

modification (“F”), and nucleotides modified with 2°-C-methy! medification (*"M”), according to
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the formula: 37 (Ma(FE eV F YWD F 3 M) o F (VO F MO F3(MnF (Mo 57, wheremn M 18
27-O-methyl modified nucleotide, F is 2°-F modified nucleotide, anda, b, ¢, d, e £ g, h 1,1, k |
m, nand o is any one of 0-16, wherein the antisense strand is any one of:

3 (VE(F o VDe(F Y (M3 {F ) (M F (MO F i (M i (M(F 1M 57, and the antisense strand
comprises a nucleotide sequence according to SEQ 1D NO: 31, and the sense strand comprises a
nucleotide sequence according to SEQ D NO: 61.

j0273] Targeting Ligand

{0274} In some embodiments, in the sense strand or the antisense strand or both of the isolated
oligonuclectide of the present disclosure, a terminal or internal nucleotide is linked to a targeting
figand. In some embodiments, the targeting higand is attached to one or more nucleotides at the
57 end of the sense strand of the isolated oligonucleotide of the present disclosure. In some
embodiments, the targeting ligand is attached to one or more nucleotides at the 37 end of the
sense strand of the 1solated oligonucleotide of the present disclosure. In some embodiments, the
targeting ligand ts attached to one or more nucleotides at the 5” end of the antisense strand of the
solated ohigonucleotide of the present disclosure. In some embodiments, the targeting ligand s
attached to one or more nuclectides at the 37 end of the antisense strand of the 1solated
oligonucleotide of the present disclosure. In sore embodiments, the targeting ligand is attachex
to one or more nucleotides of the at least two single-stranded nucleotides at the 3" -terminus of
the antisense strand of the isolated oligonucleotide of the present disclosure.

[8275] In some embodiments, the targeting ligand 13 selected from one or more of 8
carbohydrate, a peptide, a lipid, an antibody or a fragment thereof, an aptamer, an albumin, a
fibrinogen, and a folate. In some embodiments, the targeting ligand binds to a surface protein on
a cell expressimg a target mRNA of the 1solated oligonuclectide of the present disclosure. In
some embodiments, the targeting ligand mediates entry of the 1solated oligonucleotide of the
present disclosure, mto a cell expressing a target mRNA of the 1solated cligonucieotide of the
present disclosure,

[0276] In some embodiments, the targeting ligand is a therapeutic ligand. In some
embodiments, the targeting ligand 15 a therapeutic antibody.

{0277} Insome embodiments, the targeting ligand is attached to the isolated oligonucleotide of
the present disclosure by a linker. In some embodiments, the linker is any one or a protein, a

DNA, an RNA or a chemical compound. In some embodiments, the isolated ohigonucieotide, the
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linker and the targeting ligand, of the present disclosure form a scaffold. As used herein, the term
“scaffold” refers to a compound or complex that comprises a linker of the present disclosure,
wherein the linker is covalently attached to either a ligand or an isolated oligonucleotide or both.
{6278} In some embodiments, the isolated oligonucleotide, the linker and the targeting ligand,
of the present disclosure form a conjugate. As used herein, the term “conjugate” refers to a
compound or complex that comprises an isolated oligonuclestide being covalently attached to a
figand via a linker of the present disclosure.

{82791 As used herein, the term “targeting hgand” or “ligand” refers to a moiety that, when
being covalently attached to GallNAc an oligenucleotide), is capable of mediating its entry into,
or facilitating or allowing its delivery to, a target site {e.g., a target cell or tissue). In some
embodiments, the targeting higand comprises a sugar ligand moiety (e.g., N-acetylgalactosamine
{GalNAc)) which may direct uptake of an oligonucleotide inio the hiver.

16288} In some embodiments, the targeting ligand binds to the asialoglycoprotein receptor
{ASGPR). In some embodiments, the targeting Hgand binds to {e g , through ASGPR) the hver,
such as the parenchymal cells of the biver.

[8281] Suitable targeting higands include, but are not limited to, the hgands disclosed in
Winkier (Ther. Deliv,, 2013, 4(7). 791-809), PCT Patent Appl'n Pub. Nos. WQ/2016/100401,
WO/2012/089352, and WO/2009/082607, and UK. Patent Appl’'n Pub. Nos. 2009/0239814,
2012/0136042, 2013/0158824, and 2009/0247608, each of which ts incorporated by reference.
[8282] In some embodiments, the targeting ligand comprises a carbohydrate moiety.

[8283] As used herein, “carbohydrate moiety” refers to a moiety which comprises one or more
monoesaccharide units each having at feast six carbon atoms (which may be linear, branched or
cychicy, with an oxygen, nitrogen or sulfur atom bonded to each carbon atom. In some
embodiments, the carbohydrate motety comprises a monosaccharide, a disaccharide, a
irisaccharide, or a tetrasaccharide. In some embodiments, the carbohydrate moilety comprises an
oligosaccharide contaming from about 4-9 monosaccharide units. In some embodiments, the
carbohydrate moiety comprises a polysaccharide {e.g., a starch, a glycogen, a cellulose, ora
polysacchande gum).
{62841 In some embodiments, the carbohydrate motety comprises a mongsaccharide, a
disaccharide, a trisaccharide, or a tetrasaccharide. In some embodiments, the carbohydrate

motety comprises an oligosacchanide (e.g., containing from about four to about nine
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monosaccharide units). In some embodiments, the carbohydrate moiety comprises a
polysaccharide {e.g., a starch, a glycogen, a cellulose, or a polysaccharide gum).

{0285} In some embodiments, the ligand is capable of binding to a human asialoglycoprotein
receptor {ASGPR), e g, human asialoglycoprotein receptor 2 {ASGPR2).

j0286] In some embodiments, the carbohydrate moiety comprises a sugar (e.g., one, two, or
three sugar}. In some embodiments, the carbohydrate molety comprises galactose or & derivative
thereof {e.g., one, two, of three galaciose or the derivative thereof). In some embodiments, the
carbohydrate moiety comprises N-acetylgalactosamine or a derivative thereof {e.g., one, two, or
three N-acetyvlgalactosamine or the derivative thereof). In some embodiments, the carbohydrate
motety comprises N-acetyl-D-galactosylamine or a dertvative thereof {e.g., one, two, or three N-
acetyl-D-galactosylamine or the derivative thereof).

[6287] In some embodiments, the carbohydrate moiety comprises N-acetvigalactosamine {e.g,,
one, two, or three N-acetylgalactosamine). In some embodiments, the carbohydrate moiety
comprises N-acetyl-D-galactosylamine (e.g., one, two, or three N-acetyl-D-galactosylamine).
[8288] In some embodiments, the carbohydrate motety comprises mannose or a derivative
thereof {e.g., mannose-6-phosphate). Tn some embodiments, the carbohydrate mowety further
comprises a linking moiety that connects the one or more sugar (e g., N-acetyl-D-
galactosylamine) with a huker,

[8289] In some emboduments the linker comprises thioether {e.g., thiosuccinimide, or the
hydrolysis analogue thereof), disulfide, triazole, phosphorothioate, phosphodiester, ester, amide,
or any combination thereof. In some embodiments, the himker 15 a {rantennary linking motety.
Suitable targeting ligands include, but are not hmited to, the ligands disclosed in PCT Appl'n
Pub. Nos. WQ/2015/006740, WO/2016/100401, W/2017/214112, WO/2018/0393064, and
WO/2018/045317, each of which 15 incorporated heremn by reference.

[82%6] In some embodiments, the targeting higand comprises a lipid or a lipid moiety {e.g.,
one, two, or three lipid moiety). In some embodiments the hipid moiety comprises {e.g., one, two,
of three of) C8-(24 fatty acid, cholesters!, vitamin, sterol, phospholipid, or any combination
thereof.

{8291} In some embodiments, the targeting ligand comprises a peptide or a peptide moiety
(e.g., one, two, or three peptide moiety}. In some embodiments, the peptide moiety comprises

{e.g., one, two, or three of) integrin, insulin, glucagon-like peptide, or any combination thereof
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form a double stranded region, wherein the targeting ligand comprises three GaiNAc Glb
moieties attached to the 37 end of the sense strand, the sense strand comprises a nucleic acid
sequence according to SEQ ID NO: 33 (8 CUACAGAGAAAUUCUACUAA 3'); SEQ 1D NO:
34 (5 UACAGAGAAAUUCUACUACA 3"}, SEQ ID NG 35 (8
CAGAGAAAUUCUACUACAUA 3%, SEGID NO: 37 (5 GAAAUUCUACUACAUCUAUA
3% SEQ ID NG: 59 (8 CUGAGGAGAAUUGCUUCAUA 3'%; or SEQ ID NO: 61 (8
GAGAAUUGCUUCAUACAAAA 3.

{8363} The linkage at the 37 end of the 1solated oligonucleotide of the present disclosure may
be directly via 37, 3" or 27 hydrexyl groups, or indivectly, via a non-nucleotide linker or 8

~

nucleoside, utilizing either the 27 or 37 hydroxyl positions of the nuclenside. Linkages moay also
utilize a functionalized sugar or nucleobase ofa 37 termmal nucleotide. Tn some emboditaents,
the ligand described herein can be attached to the 1solated oligonucieotide of the presenmt
disclosure with various higand tinkers that can be cleavable or non-cleavable,

[0364] Modification of the Phosphate Groups

[8308] Modified Terminal Phosphate Groups

[8366] The present disclosure further provides oligonucleotides and conjugates containing
maodified phosphate groups {also referred to as phosphate mimics or phosphate derivatives) for
nucleic acid delivery. The present disclosure also relates 1o uses of oligonucleotides and
conjugates containing modified phosphate groups, e.g., in delivering nucleic acid and/or treating
or preventing diseases.

[83¢7] In some embodiments, the present disclosure provides phosphate mimics of 5 -terminal
nucleotides. Without wishing to be bound by theory, 1t 1s understood that, when being
meorporated nto oligonucleotides {e.g., at the 5™ -terminus of the antisense strand), the phosphate
mumies could improve the Ago2 binding/loading and enhance the metabolic stability of the
oligonmucleotides, thus enhancing the potency and duration of the 1solated ohigonucleotides {e. g,
dsRNA or siRNA}.

[03068] In some embodiments of the isolated oligonucieotides of the present disclosure, the
oligonucleotides comprise 5" -terminal nucleotide modifications. In some embodiments, the 5°-
terminal modifications provide the functional effect of a phosphate group, but are more stable in
the environmental conditions that the oligonucleotide will be exposed to when administered to a

subject. In some embodiments, the isolated oligonucleotide comprises phosphate mimics that are
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more resistant to phosphatases and other enzymes while minimizing negative impact on the
oligonucleotide’s function {e.g., minimizing any reduction in gene target knockdown when used
as an RNAI inhibitor molecule).

[8369] In some embodiments, the §’-terminal modification is a chemical modification. In some
embodiments, the chemical modification enhances stability against nucleases or other enzymes
that degrade or interfere with the structure or activity of the isolated oligonucleotide.

{8318} In some embodiments, the sense or antisense strand of the isolated sligonucleotides of
the present disclosure comprise a $'-terminal phosphate group. In some embodiments, the 5°-
terminal phosphate group comprises an unmodified phosphate having the formula: -O-
PEOHOHYOH. In some embodiments, the 5 -terminal phosphate group comprises a modified
phosphate. In some embodiments, the 5’ -terminal phosphate group comprises a modified
phosphate having the formula -CHz-P(=X(ORHOR?, wherein X is O or §, RY is H or Ci-(Cs
alkyl, and R? is H or Ci-Cs alkyl. 1n some embodiments, the modified phosphate is referred to as
a “phosphate mimic”.

[8311] The term, “halo” or “halogen”, as used heren, refers to fluoro, chloro, bromo and 1odo.
[8312] The term, “aryl”, as used herein, ncludes groups with aromaticity, including
“conjugated,” or multicychic systems with one or more aromatic rings and do not contain any
heteroatom in the ring structure. The term aryl includes both monovalent species and divalent
species. Examples of aryl groups nclude, but are not limited to, pheoyl, biphenyl, naphthy! and
the like. Conveniently, an aryl is phenyl

[8313] The term, “alkyl” or “Ci-Ce alkyl”, as used herein, is mtended to include (1, €2, T3, T4,
Cs or Ce straight chain (inear) saturated aliphatic hydrocarbon groups and Cs, Ca, Cs or Us
branched saturated aliphatic hydrocarbon groups. For example, C-Cq alkyl is intended to juclude
Ch. Gy, Gy, €, Cs and Gy alkyl groups. Examples of alkyl inchude, moieties having from one to
six carbon atoms, such as, but not limited to, methyl, ethyl, n~propvil, t-propyl, n-butyl, s-butyl,
t-butyl, n-pentyl, i-pentyl, or n-hexyl. In some embodiments, a straight chain or branched alkyl
has six or fewer carbon atoms (e.g., T1-Ca for straight chain, C3-Cs for branched chan}, and in
another embodiment, a straight chain or branched alkyl has four or fewer carbon atoms. In some
embodiments, the straight chain alky! has one carbon atom. In some embodiments, the straight

chain alky! has two carbon atoms.
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{0314} In some embodiments, the phosphate mimic is hinked to the 5 -terminus of the isolated

oligonucleotides {e.g., sitRNAs) as shown in the following formula;

X
R O o5

R20” L\ .

e

o)

wherein:
B is H or a nucleobase motety;
XisQor§,
RYis H oor 01-Cs alkyl:
R is H or C1-Cs alkyl;
YiisOor§
Y2isQorS;
7 is H, halogen, or -OR%;
RZ is H, C1-Cs alkyl, or {(C1-Cs alkyD-{Ce-Cio aryl), wherein the Ci-Cs alkyl or (Ci-Cs
alkyD-(Ce-Co aryl) is optionally substituted with one or more R*";
each R? independently is halogen, Ci-Cs alkyl, or -0-{Ci-Cs alkyl), wherein the Ci-Cs
alkyl or -0-(C1-Co alkyl) s optionally substituted with one or more halogen; and
B mdicates an attachment to a nucleotide of the solated oligonucleotide {e.g., 51IRNA).
[8315] In some embodiments, the phosphate mimi¢ 1s linked to the 5 -terminus of the 1solated
oligonucleotides (e.g., siRNAs) as shown in the following formula:
R/’C}\ F{/X
R207

whereti:
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B 1s H or a nuclecbase moiety;
XisQOor§,

RYis H or 01-Cs alkyl:

R? is H or C1-Cs alkyl;

Yiis Qor§;

Y?is Qor§; and

** indicates an attachment to a nucleotide of the isolated oligonucleotide {e g, siRNA).

10316} In some embodiments, the phosphate mimic is linked to the 5’ -terminus of the isolated

oligonucleotides (e.g., siRNAs) as shown in the following formula:

1 X
R O\#f

wherein:
B 1s H or a nucleobase motety,
XisOors,;
RYis Hor C-Cs alkyl;
R? is H or €1-Cs alkyl; and

*, ;
N mdicates an attachment to a nucleotide of the isolated cligonucleotide (e.g., siRNA).

{83171 In some embodiments, X 1s O

j8318] Insome embodiments, X is 5.

{0319} Insome embodiments, R1is H.

{0320} In some embodiments, R' is C1-Cs alkyl (e o, methyl, ethyl, n-propyl, i-propyl, n-butyl,
i-butyl, s-butvl, t-butyl, pentyl, or hexyl}.

[0321] In some embodiments, R is methyl.

{0322] Insome embodiments, R is H.

{0323} In some embodiments, R? is C1-Cs alkyl {e.g., methyl, ethyl, n-propyl, i-propyl, n-butyl,

w-butyl, s-butvl, t-butyl, pentyl, or hexyl}.
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{0324] In some embodiments, R* is methyl.

{0325] In some embodiments, Y is .

{0326] In some embodiments, Y'is 8.

{6327} Insome embodiments, Y’ is O

{0328] In some embodiments, ¥ is §.

{8329] In some embodiments, 7 is H

{8336} In some embodiments, Z is not H.

{6331} Insome embodiments, 7 is halogen {e. g, F, Cl, Br, or I}.

18332] In some emboduments, Z 1s F or CL.

{8333} Insome embodiments, £ s F

{0334] In some embodiments, Z is -OR®

[6335] In some embodiments, £ 15 -OH.

18336} In some embodiments, Z is not -OH.

{8337} In some embodiments, 7 15 -0-(Ci-Ce alkyl) (e.g., wherein the C1-Cs alkyl 18 methyl,
ethyi, n-propyl, -propyl, n-butyl, t-butyl, s~-butyl, t-butvl, pentyl, or hexyl).

[8338] In some embodiments, 7 s -OCHz.

[8339] In some embodiments, Z 15 ~-0-(Ci-Co alkyD-0-(C1-Cs alkyl) {e.g., wherein the Ci-Cs
alkvl s methyl, ethyl, n-propvl, i-propyl, u-butyl, -butyl, s-butyl, t-butyl, pentyl, or hexyl).
[8348] In some embodiments, Z 1s ~-OCH2CH20CH:,

[8341] Insomeembodiments, £ 13 ~0-(C1-Co alkyD-{ Ce-Cro arvl) optionaily substituted with one
or more R%

[8342] In some embodiments, £ 18 -O~{Ci-Ce alkyD-(Cs-Cro aryl).
o L
0

{8344} Insome embodiments, Z is ‘% optionally substituted with one or more R“.

{8343} In some embodiments, Z 15 ‘%
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o L

~
[8345] In some embodiments, 7 13 &%1 optionally substituted with one or more

%:O

Cs alleyl or ~0-{C1-Cs alkyly, wherein the Ci-Cs atkyl or -O-{C1-Cs alkyl) 1s optionally substituted

halogen.

[0346] Insome embodimenis, Zis optionally substituted with one or more (-
with one or more halogen.

{0347} In some embodiments, R% is H.

{0348] In some embodiments, R” is not H.

{0349] In some embodiments, R% is Ci-Cs alkyl {(e.¢., methyl, ethyl, n-propyl, i-propyl, n-butyl,
i-butyl, s-butyl, t-butyl, pentyl, or hexyi} optionaily substituted with one or more R*

[0358] In some embodiments, RZ is C1-Ce alkyl (e.g., methyl, ethyl, n-propyl, i-propyl, n-butyl,
i-butyl, s-butyl, t-butyl, pentyl, or hexyl} optionally substituted with one or more halogen {(e.g., F,
CL Br, or [) or -O-(C1-Cs alkvl} {e.g., wherein the Ci-Ce alkyl 1s methyl, ethyl, n-propyl, i-propyl,
n-butyl, i-butyl, s-butyl, t-butyl, pentyl, or hexyl) optionally substituted with one or more halogen.
[0351] In some embodiments, RZ is C1-Ce altkyl (e.g., methyl, ethyl, n-propyl, i-propyl, n-butyl,
i-butyl, s-butyl, t+-butyl, pentyl, or hexyl).

[0352] In some embodiments, RZ is methyl, ethyl, or propyl.

[0353] Tu some embodiments, R” is methyl,

[0334] In some embodiments, R? is C1-Cs alkyl (e.g., methyl, ethyl, n-propyl, i-propyl, n-butyl,
-butyl, s-butyl, t-butyl, pentyl, or hexyl} substituted with one or more halogen (e.g., F, C, Br, or
I

[0355] In some embodiments, R 15 C1-Cs alkyl (e.g., methyl, ethyl, n-propyl, i-propyl, n-butyl,
w-butyl, s-butyl, t-butvl, pentyl, or hexyl) substituted with one or more -0-(C1-Cs alkyl} (e.g.,
wherem the Ci-Ce alkyl 13 methyl, ethyl, n-propyl, t-propyl, n-butyl, i-butyl s-butyl, t-butyl
pentyl, or hexyl), wherein the -O~(C1-Ce alkyl) 1s optionally substituted with one or more halogen.
[0356] In some embodiments, R% is -(Ci-Cs alkyl1-(Ce-Cio arvl) optionally substituted with one

or more R*,
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{0357} In some embodiments, R 15 «(C1-Cs alky-(Ce-Cio aryl) optionaily substituted with one
or more halogen (e g, F, Cl, Br, or 1), C1-Co allyl (e.g., methyl, ethyl, n-propyl, -propyl, n-butyl,
-butyl, s-butyl, t-butyl, pentyl, or hexyh), or -O-{C-Cs alkyl} (e.g., wherein the Ci-Co alky! 1s
methyl, ethyl, n-propyl, i-propyl, n-butyl, 1-butyl, s-butyl, t-butyl, pentyl, or hexyl}, wherein the
Ci-Cs alkyl or ~O-(C1-Cs alkyl} 1s optionally substituted with one or more halogen.

{0338] In some embodiments, R? is -{C1-Co alky)-{Cs-Cro aryl).

[0358] In some embodiments, at least one R™ is halogen {e.g, F, CL, Br, or I}.

{0366] In some embodiments, at least one R™ is F or Cl.

{0361} In some embodiments, at least one R® is C1-Cs alkyl {e.g., methyl, ethyl, n-propyl, i-
propyl, n-butyl, i-butyl, s-butyl, t-butyl, pentyl, or hexy!l) optionally substituted with one or more
halogen{e.p., F, C, Br, or I).

{0362] In some embodiments, at least one R™ is (1-Cs alkyl {e.g., methyl, ethyl, n-propyl, i-
propyl, n-butyl, i-butyl, s-butvl, t-butyl, pentyl, or hexyl).

[0363] In some embodiments, at least one R™ is C1-Cs alkyl {e.g., methyl, ethyl, n-propyl, i-
propyl, n-butyl, i-butyl, s-butyl, t-butyl, pentyl, or hexyl) substituted with one or more halogen
{eg ¥, ClLBr,or D).

[0364] In some embodiments, at least one R% is -0-(C1-Cs alkyl) optionally substituted with
one or more halogen (e.g, F, Cl, Br, or I}.

[0365] In some embodiments, at least one R™ is -O-{C1-Ce alkyl),

{0366] In some embodiments, at feast one R% is -0-(C1-Cs alkyl) substituted with one or more
halogen {e.g., F, CL, Br, or I},

{8367} In some embodiments, B is H.

[8368] In some embodiments, B 15 a nucleobase moety.

[8369] The term “nucleobase moiety™, as used herein, refers to a nucleobase that 15 attached to
the rest of the 1solated oligonucleotides {e.g., dsRNA or siRNA) of the present disclosure, e.g. |
via an atom of the nucleobase or a functional group thereof.

{8376} In some embodiments, the nucleobase moiety 1s adenine (A}, cytosine (C}, guanine (G},
thymine (T}, or uracii (U).

{8371} In some embodiments, the nuclesbase moiety 1s vraci (U}

{8372} In some embodiments, the phosphate mimic is hnked to the 5’ -terminus of the isolated

oligonucleotides as shown in the following formula:
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wherein:

B 13 a nucleobase motety, wherein the nucleobase motety 15 uracil (U}, wherein the uracil
is at position 1 from the 5'-terminus of the sense strand or at position 1 from the 5 -terminus of
the anfisense strand,

Xis iy

R'is €1 alkyl:

R? is H; and

indicates an attachment to a nucleotide of the 1solated oligonucleotide (e.g., sIRNA).
183731 In some embodiments of the isolated oligonucleotides of the present disclosure, the
phosphate mimic 1s attached to the 5’ -terminus of the antisense strand of the isolated
oligonucleotide.
18374} In some embodiments, the phosphate mimic 18 attached to a 5" -termunal uriding of the

antisense sirand of the isolated oligonucleotide, having the following structure {5"-MeEPmU}.

57 -MeEPmU,

wherein “mU” is a 27-O-methy! modified uridine nucleotide and “MeEP” 15 a mono methyl
protected phosphate mimic.
[6375] In some embodiments, the phosphate mimic is attached o 3 5 -terminal uridine of the

antisense strand of the isolated oligonuclectide, having the following structure (5’ -MeEPmUs).
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S=P.-OH

O

5’ -MeEPmUs,
wherein “mU” 15 a 27-O-methyl modified uridine nucleotide, “MeEP” 1s a mono methy!

9

protected phosphate mimic, and “s” s a phosphorothioate mternucleotide linkage.
[8376] In some embodiments, the phosphate minuc 18 attached to a §-terminal uridine of the
antisense strand of the solated oligonucleotide, having the following structure (5”-EPmUs).

O

HO“P""O NH
HO” g /l\\\
N7 ™0
O
Me
S:#m@H

o
i
57-EPmUs,
wherem “mU” is a 2°-O-methyl modified uridine nucleotide, “EP” 18 a phosphate rmmic, and “s”
13 a phosphorothioate internucleotide linkage.
{8377} The terms “5"-MeEP”, “S” - MeEP”, and “S” MeEP” are used mterchangeably herein.
{6378] Insome embodiments of the isolated oligomucleotide of the present disclosure wherein
the sense strand comprises a nucleotide sequence that is identical to a region between any one of
the nucleotide positions selected from: a) 774 to 799; and b) 4602 to 4625, from the 5" end of &
C3 mRNA sequence according to SEQ 1D NG 1, and the antisense strand is substantially
complementary to the sense strand such that the sense strand and the antisense strand together
form a double stranded region, the antisense strand comprises a mono methyl protected
phosphate mimic {MeEP). In some embodiments, the MeEP is linked to the 5 end of the

antisense strand {5’ -MeEP).
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{0378} In some embodiments, wherein the MeEP is linked to the 5° end of the antisense strand,
the phosphate mimic is attached to a 5" -terminal uridine of the antisense strand.

18388} In some embodiments, the 5" -terminal uridine 1s a 2°-O-methyl modified nucleotide.
[0381] Insome embodiments of the isolated oligomuclestide of the present disclosure wherein
the sense strand comprises a nucleotide sequence that is identical to 2 region between any one of
the nuclectide positions selected from: a) 774 to 799; and b} 4602 to 4625, from the 5" end of 2
C3 mRNA sequence according to SEQ 1D NG 1, and the antisense strand 15 substantially
complementary to the sense strand such that the sense strand and the antisense strand together
form a double stranded region, wherein the antisense strand comprises a 5’ -MeEP linked to the
5” end of the antisense strand, the antisense strand comprises a nucleic acid sequence according
to SEQ ID NO: 3 (8 UUAGUAGAAUUUCUCUGUAGGC 37); SEQ 1D NO: 4 (¥
UGUAGUAGAAUUUCUCUGUAGG 3y, SEGID NO: 3 (8
UAUGUAGUAGAAUUUCUCUGUA 3');, SEQIDNO: 7 (&8
UAUAGAUGUAGUAGAAUUUCUC 3°), SEQID NG 28¢5
UAUGAAGCAAUUCUCCUCAGCA 37); or SEQ ID NG: 31 (8
UUUUGUAUGAAGCAAUUCUCCH 37)
[8382] Insome embodiments of the isolated oligonucleotide of the present disclosure wherein
the sense strand comprises a nucleotide sequence that is identical to a region between any one of
the nucleotide positions selected from: a) 774 to 799, and b) 4602 to 4625, from the 5" end of a
3 mRNA sequence according to SEQ ID NO: 1, and the antisense sirand 15 substantially
complementary to the sense strand such that the sense strand and the antisense strand together
form a double stranded region, wherein the antisense strand comprises a 5’ -MeEP linked to the
5" end of the antisense strand, the sense strand comprises a targeting ligand comprising three
GaiNAc G1b moieties attached o the 37 end of the sense strand.

{6383} Modified Backbone Phosphate/Phosphodiesier Bond

j8384] In some embodiments of the isolated oligonucieotide of the present disclosure, the
sense strand or the antisense strand or both comprise at least one nucleotide having a modified
phosphate backbone. In some embodiments, the sense strand of the isolated oligonuclectide
comprises at least one nucleotide having a modified phosphate backbone. In some embodiments,
the aniisense strand of the 1solated oligonucleotide comprises at least one nucleotide having a

modified phosphate backbone. In some embodiments, wherein the isolated oligonucleotide of the
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present disclosure comprises a modified phosphate backbone, the modified phosphate backbone
comprises a modified phosphodiester bond. A phosphodiester bond comprises a linkage having

:%..O..P(:zﬂ')(zz)g.gtk :g....

the formula: = . wherein denotes attachment to a 37 carbon of a first

nucleotide in the isolated oligonucleotide of the present disclosure; and  *  denotes attachment
to a 5 carbon of a second nucleotide in the 1solated oligonucieotide of the present disclosure. In
some embodiments, the phosphodiester bond is unmodified, wherein Z' 153 Q and Z% 1s OH or O~
In some embodiments, the phosphodiester bond is modified, wherein Z!' 15 O, S, NH, or N{C1-Ce
alkyl) and 77 is OH, SH, NHz, NH(C1-Cs alkyl}, 07, 87, HN", or (C1-Ce alkyDN", and wherein
whenZ'is 0, Z* isnot OH or O~
{8388] In some embodiments, Z1 15 O.

{0386} In some embodiments, Z; is §.

{8387] In some embodiments, Z1 is NH.

j0388] In some embodiments, £5 18 N{Ci-Ce alkyl}.

[6389] In some embodiments, 7> is OH.

{039G] In some embodiments, Z2 15 SH.

{6391] In some embodiments, ¥2 15 NHa.

18392}  In some embodiments, 22 is NH(Ci-Ce alkyl),

{8393} In some embodiments, ¥» 15 SH, NHz, or NH{C1-Cs alkyl).
18394}  In some embodiments, 2215 O

[8395] In some embodiments, 2 15 §7.

18396} In some embodiments, 22 1s HN™.

{83971  In some embodiments, £ 15 {Ci-Cs alkyl)N"™.

[8398] In some emboduments, Z2 15 87, HN, or (Ci-Ce alky DN,

[8399] lo some embodiments, 115 O and 72 15 SH.

10408}  In some emboduments, 21 15 O and 22 15 NHa.

[8461] In some embodiments, 71 15 O and £z 18 NH{C1-Ce alkyl).
[8462] In some embodiments, Z1 18 S and Z2 18 OH.

[8463] Iv some embodiments, 71 15 8 and 72 15 SH.

[8484] In some embodiments, Zi 15 S and 22 138 NH2,

{8465] In some embodiments, Z1 15 8 and 72 18 NH(C1-Ce alkyl).
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{0466} In some embodiments, Z; 1s NH and 7> 1s OH.

{84671  In some embodiments, 71 is NH and 2z 15 SH.

10408} In some embodiments, Z; is NH and 7 is NHa.

{8409]  In some embodiments, 71 is NH and 2z is NH(Ci-Cs alkyl).
{8418} In some embodiments, Z; is N{Ci-Ce alkyl) and 72 15 GH.
{8411} In some embodiments, 21 is N{Ci-Cs alkyly and 72 1s SH.
{0412} In some embodiments, Z5 is N{Ci-Ce alkyl) and Z2 is NHz.
{0413} Insome embodiments, £y is N(Ci-Cs alkyl) and Z» 15 NH{C1-Cs alkyl).
10414} In some embodiments, 2y 1s O and Zr 18 &7

{8415} In some embodiments, £ 15 O and 2 15 HN™

{0416} In some embodiments, Z; is O and Z2 18 {C1-Cs alky DN
{6417} In some embodiments, £ 15 8 and Z2 15 O

10418} In some embodiments, 2 is S and Z2 15 87,

{8419} In some embodiments, 1 15 8§ and 72 1s HN™.

[8428] In some embodiments, Zi 18 S and 22 13 (Ci-Co alkyIN™,

[8421] Iv some embodiments, £y s NH and Zo is O

[8422] Insome embodiments, Zy 1s NHand Z2 15 87

[8423] lo some embodiments, £ 1s NH and 22 1s HN™

[8424] In some emboduments, Z1 1s NH and 72 15 (Ci-Cs alkyBIN™,

[8425] In some embodiments, £ 1s N(Ci-Ce alkyly and Z2 15 O

[8426] In some embodiments, Z1 1s N(Ci-Cs alkyly and Z2 18 §7.

{84271 In some embodiments, £y 15 N{Ci-Ce alkyl) and Z2 15 HN™

[8428] In some embodiments, Z1 18 N{Ci-Cs alkyly and Z2 15 (Ci-Co alky DN
[8428] In some embodiments, the modified phosphodiester bond comprises a phosphorothioate

mternucieotide linkage.

[8436] In some embodiments, the modified phosphodiester bond comprises
...§..o....§s(:3)((3;4)(3.%3;* or ...§..Q...P(=$)({:)"')Q_-g:'.‘f %

, wherein denotes attachment toa 3” carbon of a

%

first nucleotide in the isolated oligonucleotide of the present disclosure; and % denotes
attachment to a 57 carbon of a second nucleotide in the isolated oligonucleotide of the present

disclosure.
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{0431} In some embodiments, the modified phosphodiester bond comprises

x

Ny sk
----- O--P(=8Y0OHO-5- - . Cy
: ESHom ; , wherein % denotes attachment to a 37 carbon of a first nucleotide i the

isolated ohigonucleotide of the present disclosure; and % denotes attachment to a 5 carbon of a
second muclestide in the solated ohigonucleotide of the present disclosure.
{8432} In some embodiments, the modified phosphodiester bond comprises
$-0-PESHOO-EZ e = , L
N ) % . wherein % denotes attachment to a 3° carbon of a first nucleotide in the

w

isolated oligonucleotide of the present disclosure; and +- denotes attachment to a §” carbon of a
second nucleotide i the solated oligonucleotide of the present disclosure.

[8433] Ion some embodiments, the isolated oligonucleotide of the present disclosure comprises
at least one moditied phosphodiester bond(s). In some embodiments of the isolated
ohigonucleotide of the present disclosure, the sense strand or the antisense strand or both
comprise one or more modified phosphodiester bonds. In some embodiments, only the sense
strand comprises one or more modified phosphodiester bonds. In some embodiments, only the
antisense strand comprises one or more modified phosphodiester bonds. In some embodiments,
both the sense strand and antisense strand comprise one or more modified phosphodiester bonds.
[8434] In some embodiments, the 1solated oligonucleotide comprises at least two modified
phosphodiester bonds. In some embodiments, the solated oligonucleotide comprises at least
three modified phosphodiester bonds. In some embodiments, the 1solated oligonucleotide
comprises at least four modified phosphodiester bonds. In some embodiments, the isolated
oligonucleotide comprises at least five modified phosphodiester bonds. In some embodiments,
the 1solated oligonucleotide comprises at least six modified phosphodiester bonds. In some
embodiments, the isolated oligonucleotide comprises at feast seven modified phosphodiester
bonds. In some embodiments, the isolated oligonucleotide comprises at least eight modified
phosphodiester bonds. In some embodiments, the isolated oligonucleotide comprises at least nine
maodified phosphodiester bonds. In some embodiments, the solated oligonucleotide comprises at
least ten modified phosphodiester bonds. In some embodiments, the isolated oligonucleotide
comprises at least eleven modified phosphodiester bonds, In some embodiments, the 1solated
oligonucleotide comprises at least twelve modified phosphodiester bonds. In some embodiments,

the isolated oligonucleotide comprises at least thirteen modified phosphodiester bonds. In some
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embodiments, the isolated oligonuclectide comprises at least fourteen modified phosphodiester
bonds. In some embodiments, the isolated oligonucleotide comprises at least fifteen modified
phosphodiester bonds. some embodiments, the 1solated ohigonucleotide comprises at least sixtesn
medified phosphodiester bonds. In some embodiments, the 1solated oligonucleotide comprises at
least seventeen modified phosphodiester bonds. In some embodiments, the isolated
oligonucleotide comprises at least eighteen modified phosphodiester bonds. In some
embodiments, the isolated oligonuclestide comprises at least nineteen modified phosphodiester
bonds. In some embodiments, the isolated oligonucleotide comprises at least twenty modified
phosphodiester bonds. In some embodiments, the isolated oligonucleotide comprises more than
twenty modified phosphodiester bonds. In some embodiments, the 1solated oligonucleotide
comprises between twenty and thirty modified phosphodiester bonds. In some embodiments, the
isolated ohigonucleotide comprises between thirty and forty modified phosphodiester bonds. In
some embodiments, the isolated oligonucleotide comprises between forty and fifty modified
phosphodiester bonds.

[8435] In some embodiments, the isolated oligonucleotide comprises at least two
phosphorothicate internucleotide linkages. In some embodiments, the isolated ohigonucleotide
comprises at least three phosphorothioate internucleotide linkages. Tn some embodiments, the
isolated oligonucleotide comprises at least four phosphorothicate internucleotide linkages. In
some embaodiments, the 1solated ohigonucleotide comprises at least five phosphorothicate
mternucleotide hinkages. In some embodiments, the 1solated oligonucleotide comprises at least
six phosphorothioate internucleotide linkages. In some embodiments, the 1solated
oligonucleotide comprises at least seven phosphorothioate mternucleotide inkages. In some
embodiments, the 1solated oligonucleotide comprises at least eight phosphorothioate
mternucieotide linkages. In some embodiments, the isolated ohigonuclestide comprises at least
nine phosphorothioate internucieotide linkages. In some embodiments, the isolated
oligonucleotide comprises at least ten phosphorothncate internucleotide linkages. In some
embodiments, the isolated oligonucleotide comprises at least eleven phosphorothioate
mternucleotide Hinkages. In some embodiments, the isolated oligonucleotide comprises at least
twelve phosphorothioate internucleotide hinkages. In some embodiments, the isolated
oligonucleotide comprises at least thirteen phosphorothiocate internucleotide linkages. In some

embodiments, the isolated oligonucleotide comprises at least fourteen phosphorothioate
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mternucleotide hinkages. In some embodiments, the isolated oligonucleotide comprises at least
fifteen phosphorothioate internucleotide linkages. In some embodiments, the isolated
oligonucleotide comprises at least sixteen phosphorothisate internuclestide linkages. In some
embodiments, the isolated oligonucleotide comprises at least seventeen phosphorothioate
mternucleotide hinkages. In some embodiments, the isolated ohigonucleotide comprises ai least
eighteen phosphorothioate internucleotide linkages. In some embodiments, the isolated
oligonucleotide comprises at least nineteen phosphorothioate internuclectide linkages. some
embodiments, the isolated oligonucleotide comprises at least twenty phosphorothicate
mternucleotide hinkages. In some embodiments, the isolated oligonucleotide comprises more
than twenty phosphorothicate internucleotide linkages. In some emboduments, the solated
oligonuclectide comprises between twenty and thirty phosphorothioate internucleotide linkages.
In some embodiments, the isolated oligonucleotide comprises between thirty and forty
phosphorothioate internucleotide linkages. In some embodiments, the isolated oligonucleotide
comprises between forty and fifty phosphorothioate internucleotide linkages.

[8436] In some embodiments, the sense strand and/or the antisense strand of the solated
oligonucleotide each comprise at least one modified phosphodiester bond(s). In some
embodiments, the sense strand and/or the antisense strand of the 1solated oligonucleotide each
comprise at least two modified phosphodiester bonds. In some embodiments, the sense strand
and/or the antisense strand of the isolated oligonucleotide each comprise at least three modified
phosphodiester bonds. In some embodiments, the sense strand and/or the antisense strand of the
isolated oligonucieotide each comprise at least four modified phosphodiester bonds. In some
embodiments, the sense strand and/or the antisense strand of the 1solated ohigonucleotide each
comprise at least five modified phosphodiesier bonds. In some embodiments, the seuse strand
and/or the antisense strand of the isolated oligonuclectide each comprise at least six modified
phosphodiester bonds. In some embodiuments, the sense strand and/or the antisense strand of the
isolated oligonucleotide each comprise at least seven meodified phosphodiester bonds. In some
embodiments, the sense strand and/or the antisense strand of the isolated oligonucleotide each
comprise at least eight modified phosphodiester bonds. In some embodiments, the sense strand
and/or the antisense strand of the isolated oligonucleotide each comprise at least nine modified
phosphodiester bonds. In some embodiments, the sense strand and/or the antisense strand of the

isolated oligonucleotide each comprise at least ten modified phosphodiester bonds. In some
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embodiments, the sense strand and/or the antisense strand of the isolated oligonucleotide each
comprise at least eleven modified phosphodiester bonds. In some embodiments, the sense strand
and/or the antisense strand of the isolated oligonucleotide each comprise at least twelve modified
phosphodiester bonds. In some embodiments, the sense strand and/or the antisense strand of the
isolated oligomucleotide each comprise at least thirteen modified phosphodiester bonds. In some
embodiments, the sense strand and/or the antisense strand of the isolated ohgonucleotide each
comprise at least fourteen modified phosphodiester bonds. In some embodiments, the sense
strand and/or the antisense strand of the isolated oligonucleotide each comprise at least fifieen
modified phosphodiester bonds. In some embodiments, the sense strand and/or the antisense
strand of the isolated oligonucleotide each comprise at least sixteen modified phosphodiester
bonds. In some embodiments, the sense strand and/or the antisense strand of the isolated
oligonucleotide each comprise at least seventeen modified phosphodiester bonds. In some
embodiments, the sense strand and/or the antisense strand of the isolated oligonucleotide each
comprise at least eighteen modified phosphodiester bonds. In some embodiments, the sense
strand and/or the antisense strand of the 1solated oligonucleotide each comprise at least nineteen
modified phosphodiester bonds. In some embodiments, the sense strand and/or the antisense
strand of the solated oligonucleotide each comprise at least twenty modified phosphodiester
bonds.

[8437] In some embodiments, the sense strand and/or the antisense strand of the solated
ohigonucleotide each comprise at least one phosphorothioate intermnucleotide Hinkage(s). In some
embodiments, the sense strand and/or the antisense strand of the isolated ohgonucleotide each
comprise at least two phosphorothicate internucleotide linkages. In some embodiments, the sense
strand and/or the antisense strand of the 1solated oligonucleotide each comprise at least three
phosphorothicate internuclestide linkages. In some embodiments, the sense strand and/or the
antisense strand of the 1solated oligonucleotide each comprise at least four phosphorothioate
mternucieotide linkages. In some embodiments, the sense strand and/or the aniisense strand of
the isolated oligonucleotide each comprise at least five phosphorothioate internucleotide
linkages. In some embodiments, the sense strand and/or the antisense strand of the isolated
oligonucleotide each comprise at least six phosphorothioate internucleotide linkages. some
embodiments, the sense strand and/or the aniisense strand of the isolated sligonucleotide each

comprise at least seven phosphorothioate internucleotide linkages. In some embodiments, the
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sense strand and/or the antisense strand of the isolated oligonucleotide each comprise at least
eight phosphorothioate internucleotide finkages. In some embodiments, the sense strand and/or
the antisense strand of the solated oligonucleotide each comprise at least nine phosphorothioate
mternucleotide linkages. In some embodiments, the sense strand and/or the antisense strand of
the isolated oligonucleotide each comprise at least ten phosphorothicate internucleotide linkages.
In some embodiments, the sense strand and/or the antisense strand of the isolated oligonucieotide
each comprise at least eleven phosphorothicate internuclectide linkages. In some embodiments,
the sense strand and/or the antisense sirand of the solated oligonucleotide each comprise at least
twelve phosphorothicate internucleotide linkages. In some embodiments, the sense strand and/or
the antisense strand of the 1solated oligonucleotide each comprise at least thirteen
phosphorothioate internucleotide linkages. In some embodiments, the sense strand and/or the
antisense sirand of the isolated oligonucleotide each comprise at least fourteen phosphorothicate
mternucleotide hnkages. In some embodiments, the sense strand and/or the antisense strand of
the isolated oligonucleotide each comprise at least fifteen phosphorothicate internuclectide
Hinkages. Tn some embodiments, the sense strand and/or the antisense strand of the 1solated
ohigonucleotide each comprise at least sixteen phosphorothicate mternucleotide linkages. In
some embodiments, the sense strand and/or the antisense strand of the 1solated oligonucleotide
each comprise at least seventeen phosphorothioate internucleotide linkages. In some
ernbodiments, the sense strand and/or the antisense strand of the isolated oligonucleotide each
comprise at least eighteen phosphorothioate internucieotide linkages. In some embodiments, the
sense strand and/or the antisense strand of the 1solated oligonucleotide each comprise at least
nineteen phosphorothiocate mtermacleotide linkages. In some embodiments, the sense strand
and/or the anfisense strand of the 1solated oligonucleotide each comprise at least twenty
phosphorothioate internucleotide linkages.

[0438] In some embodiments, the modified phosphodiester bonds are consecutively located on
the sense strand or the antisense strand or both. In some embodiments, some but not all of the
meodified phosphodiester bonds are consecutively located on the sense strand or the antisense
strand or both. In some embodiments, the modified phosphodiester bonds on the sense strand or
the antisense strand or both are not consecutively located.

{0439} Envisaged within the present disclosure is an 1solated oligonuclestide, wherein any

phosphodiester bond on the sense strand or antisense strand can be modified. In some
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embodiments, any phosphodiester bond on the antisense strand can be modified. In some
embodiments, any phosphodiester bond on the antisense strand can be modified.

10448} In some embodiments of the isolated oligonucleotide of the present disclosure, the
antisense sirand comprises between one and twenty, between one and fifteen, between one and
ten, between one and five, or less than five meodified phosphodiester bonds. In some
embodiments, the between one and twenty, between one and fifteen, between one and ten,
between one and five, or less than five modified phosphodiester bonds comprise
phosphorothicate internucleotide linkages. In some embodiments, the antisense strand comprises
iess than five modified phosphodiester bonds. In some embodiments, the antisense strand
comprises one, two, three, or four modified phosphodiester bonds. In some embodiments,
wherein the antisense strand comprises one, two, three, or four modified phosphodiester bonds,
the one, two, three, or four modified phosphodiester bonds comprise phosphorothioate
internucleotide linkages. In some embodiments, the antisense strand comprises four modified
phosphodiester bonds In some embodiments, wherein the antisense strand comprises four
modified phosphodiester bonds. the modified phosphodiester bonds comprise phosphorothioate.
[8441] Iv some embodiments, wherein the antisense strand comprises at least one, at least two,
at least three, or at least four phosphorothicate nternucleotide linkages, the phosphorothicate
mternucleotide linkages connect the nucleotides at position 1 and position 2 from the first
nucleotide at the S™-terminus of the antisense strand. In some emboduments, wherein the
antisense strand comprises at least one, at least two, at least three, or at least four
phosphorothioate internucleotide bonds, the phosphorothicate mternucleotide linkages connect
the nucleotides at position 2 and position 3 from the first nucleotide at the 5™ -terminus of the
antisense strand. In some embodiments, wherein the antisense strand comprises at least ong, at
feast two, at least three, or at least four phosphorothioate internucleotide bonds, the
phosphorothioate internucleotide hinkages connect the nucleotides at position 20 and position 21
from the first nucleotide at the 5" -terminus of the antisense strand. In some embodiments,
wherein the antisense strand comprises at least one, at least two, at least three, or at least four
phosphorothioate internucleotide bonds, the phosphorothioate internucleotide linkages connect
the nucleotides at position 21 and position 22 from the first nucleotide at the 5™-terminus of the
antisense strand. In some embodiments, wherein the antisense strand comprises at least one, at

least two, at least three, or at least four modified phosphodiester bonds, wherein the modified
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phosphodiester bonds comprise phosphorothioate internucleotide linkages, the phosphorothioate
mternucleotide linkages are located between nucleotides at position 1 and 2, position 2 and 3,
position 20 and 21, and position 21 and 22 from the first nuclectide at the 5 -terminus of the
antisense strand.

{0442} In some embodiments of the isolated sligonucleotide of the present disclosure, wheren
the antisense strand comprises at least one, at least two, at least three, or at least four
phosphorothiate internucleotide linkages, the phosphorothioate internucleotide linkages are
iocated between nucleotides at position 1 to 3 and nucleotides at position 20 to 22 from the furst
nucleotide at the 5™ -ternunus of the antisense strand.

{8443} In some embodiments of the 1solated oligonucleotide of the present disclosure, wherein
the antisense strand comprises at least four phosphorothicate internucleotide linkages, the
phosphorothicate internucleotide linkages are located between nucleotides at position 1 to 3 and
nucleotides at position 20 to 22 from the first nucleotide at the 5’ -terminus of the antisense
strand.

[8444] In some embodiments of the isolated oligonucleotide of the present disclosure, the
antisense strand comprises four phosphorothicate internucleotide linkages. In some
ernbodiments, wherein the antisense strand comprises four phosphorothicate internuclectide
finkages, the phosphorothicate nternucleotide linkages are located between nucleotides at
posttion 1 to 3 and nucleotides at position 20 to 22 from the fivst nucleotide at the S™-ternunus of
the antisense strand.

[8443] In some embodiments of the isolated oligonucleotide of the present disclosure, the
sense strand comprises between one and twenty, between one and fifteen, between one and ten,
between one and five, or less than five modified phosphodiester bonds. In some embodiments,
the between one and twenty, between one and fifteen, between one and ten, between one and
five, or less than five modified phosphodiester bonds comprise phosphorothicate mternucleotide
finkages. In some embodiments, the sense strand comprises less than five modifisd
phosphodiester bonds. In some embodiments, wherein the sense strand comprises less than five
modified phosphodiester bonds, the sense strand comprises one, two, threg, or four modified
phosphodiester bonds. In some embodiments, wherein the sense strand comprises one, two,
three, or four modified phosphodiester bonds, the one, two, three, or four modified

phosphodiester bonds comprise phosphorothicate internucleotide linkages. In some
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embodiments, the sense strand comprises four modified phosphodiester bonds. In some
embodiments, wherein the sense strand comprises four modified phosphodiester bonds, the
maodified phosphodiester bonds comprise phosphorothioate internucleotide linkages.

[8446] In some embodiments, wherein the sense strand comprises at least one, at least two, at
least three, or at least four modified phosphodiester bonds, the phosphodiester bonds comprise
phosphorothioate internucleotide linkages. In some embodiments, wherein the sense strand
comprises at least one, at least two, at least three, or at least four phosphorothicaie
mternucleotide linkages, the phosphorethicate mternuclectide linkages connect the nucleotides at
position 1 and position 2 from the first nucleotide at the 5 -terminus of the sense strand. In some
embodiments, wherein the sense strand comprises at least one, at least two, at least three, or at
least four phosphorothicate internucleotide linkages, the phosphorothicate internucleotide
linkages connect the nucleotides at position 2 and position 3 from the first nucleotide at the §'-
terminus of the sense strand. In some embodiments, wherein the sense sirand comprises at least
one, at least two, at least three, or at least four phosphorothiocate internucleotide linkages, the
phosphorothioate internucleotide linkages connect the nucleotides at position 18 and position 19
from the first nucleotide at the 5 -terminus of the sense strand. In some embodiments, wherein
the sense strand comprises at least one, at least two, at least three, or at least four
phosphorothicate internucleotide linkages, the phosphorothicate internucleotide linkages connect
the nucleotides at position 19 and position 20 from the first nucleotide at the 5" -terminus of the
sense strand. In some embodiments, wherein the sense strand comprises at least one, at least two,
at least three, or at least four modified phosphodiester bonds, wherein the modified
phosphodiester bonds comprise phosphorothioate internucleotide linkages, the phosphorothicate
mternucleotide linkages are located between nucleotides at posttion 1 and 2, position 2 and 3,
position I8 and 19, and posttion 19 and 20 from the first nuclectide at the 5 -terninus of the
sense strand.

{8447} In some embodiments of the 1solated oligonucieotide of the present disclosure, wherein
the sense sirand comprises at least one, at least two, at least three, or at least four
phosphorothiate intermuclestide linkages, the phosphorothioate internucleotide linkages are
located between nucleotides at position 1 to 3 and nucleotides at position 18 to 20 from the first

nucleotide at the 5’ -terminus of the sense strand.
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{0448} In some embodiments of the 1solated oligonucleotide of the present disclosure, wherein
the sense sirand comprises at least four phosphorothisate internucleotide linkages, the at least
four phosphorothioate internucleotide linkages are located between nucleotides at position 1 0 3
and nuclestides at position 18 o 20 from the first nucleotide at the 5 -terminus of the sense
strand.
{8449] In some embodiments of the isolated oligonucleotide of the present disclosure, the
sense strand comprises four phosphorothicate internuciectide linkages. In some embodiments,
wherein the sense strand comprises four phosphorothioate internucleotide linkages, the
phosphorothioate internucleotide linkages are located between nucleotides at position 1 to 3 and
nucleotides at position 18 to 20 from the first nucleotide at the 5’ -terminus of the sense strand.
10458] In some embodiments of the isolated oligonuclectide of the present disclosure, wherein
the antisense strand and the sense strand comprise four phosphorothioate internucleotide
linkages, the antisense strand comprises phosphorothicate internucleotide linkages located
between nucleotides at position 1 to 3 and nucleotides at position 20 to 22 from the first
nucleotide at the $™-terminus of the antisense strand, and the sense strand comprises
phosphorothicate internucleotide linkages located between nucleotides at position 1 to 3 and
nucleotides at position 18 to 20 from the first nucleotide at the 5'-terminus of the sense strand.
[8451] Io some embodiments of the isolated oligonucleotide of the present disclosure, the
antisense strand comprises any one of: 1) an antisense strand of nucleic acid sequence according
to SEQ B NGO: 451 (8
ImUsfUs A mGIHUm AHIGHmA ] mA | [fU I mU I mUmCHU{ mC U m G mUlImA]
[nGsHmGslimC] 37);

11} an antisense strand of nuclete acid sequence according to SEQ 1D NO: 452 (57
[ UsiHGs U oA HGHmUT AR Gl m A A o Ul m U ECmU O o U en Gl m U]
ImAsHmGsifmG] 37},

i1} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 453 (5
[mUs}fAS] [fUmGIHUmAHIGHmUmA[fGlImAmA {mU U mUfC Ul {mClmU]
[mGsHmUslimA] 37),

v} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 434 (5
[mUsifAS| U mA G mA UG mU A [m Gl m U mA F G mA A m U mU]{mU]
[mCslimUs]{mC} 37);
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v} an antisense strand of nucleic acid sequence according to SEQ 1D NG 455 (5
[mUs}fAS| [fUmGHAImAHIGHmCmA AU ImUmClIf U mCI fCHmU{mCHmA
mGsHmCsl{mA] 37);

vi} an antisense strand of mucleic acid sequence according to SEQ ID NGO 456 (57
[mUsiHUs U mU G mU A mU mGlIFA [m A mGHmCHIA Y mA { U [ m U mCl{mU]
ImCslimCs}{mi] 37),

vii} an antisense strand of nucleic acid sequence according to SEQ ID NGO 457 (8
IMeEPmUs[HfUs A mGHIUHmA G m A mA U Ul nUmClHU mCl[f U mGHmU
A mGsHmGs{{mC] 37);

vitl) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 458 (&
IMeEPmUsSHfGsHUmAJHGHnUNfA oGl mA A mUmU U [fCHm U fCHm U mG
HmUlmAsHmGs{mG] 37°); or

ix} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 459 (58
IMeEPmUsIASHHUmGHIUHm A G mUmAIGHm A m A mUU mUIC mU}[mC
U mGsH{mUs]{mA] 37,

wherein “m” is a 2”-C-methyl modified nucleotide, *“f” 15 a 2°-F modified nucleotide, “s”
15 a phosphorothicate mternucleotide linkage, “MeEP” 1s a mono methy! protected phosphate
mumic,

[8432] In some embodiments of the 1solated oligonucleotide of the present disclosure, wheremn

the sense strand comprises any one of:

1} a sense strand of nucleic acid sequence according to SEQ I NGO 444 (57

[nCslimUs{mAmCHmA G mATHGHFATA N FA mUmUlmClmU {mA {mClmUsH{m

AsiimAGIBIIGIbGIB] 37

11} a sense strand of nucleic acid sequence according to SEQ 1D NG: 445 (5

ImUsHmAsiimCHmAmGFAmGIIFA I AJEA] U U mClimUlmA I mClimUl[mAs}m
SImAHGIBHGIB]GIB] 37);

iit) a sense strand of nucleic acid sequence according to SEQ ID NGO 446 (5

[mCslimAs{mOmAHmGHA I mAFATUNTUHIC mU mA{mCl mUmA | mC){mAsm

Us][mAJJGLBI[GIb]IGLB] 37),
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Py

v} a sense strand of nucleic acid sequence according to SEQ ID NO: 447 (5
ImGsimAslmAmAmUfUmCHAOFANICHHUmAmClmAm U mClmUlmAs][m
Usi{mAJ[GIbJIGIb]{GIb] 37}

v) a sense strand of mucleic acid sequence according to SEG ID NG 448 (5’

[nCslimUs | mOmAHmGHIG mAFGHFAJ AU mUmG[mCl{mU[mU [ mCl{mAs]{m
Us][mAJGLBI[GIb]IGLB] 37); or

vi} a sense strand of nucleic acid sequence according to SEQ ID NO: 449 (8

ImGsHmAs Gl mA [ mAf U nUlGIICIHTUHUmCHmAmUmA [ mClmA mAs][m
As{mANGIbG1b}IGIb] 37},

wherein “m” 15 a 2”-0O-methy! modified nucleotide, “” 15 a 2°-F modified nucleotide, “s” is a
phosphorothioate internucleotide linkage, and “G1b” 15 a2 GallNac G1b mosety.

[6453] In some embodiments of the 1solated oligonucleotide of the present disclosure is
selected from:

1) an antisense strand of SEQ 1D NO: 451 (&

ImUsHIUs | [FATmGHHU [mAITGHm AT mA U mUmUlmCIf U mC U HmGlmU}mA]
[mGsimGs}[mC] 3'), and a sense strand of nucletc acid sequence according to SEQ I NG: 444
€

[CslinUs{mA {mClmA G mAJHGIFAHFA A mUmUlmClmUHmA [ [mCl{mUsHm
Asro AJLGIBGIb][GIb] 3');

i1} an antisense strand of SEQ 1D NQO: 452 (8

ImUsIHGs | [fUmATHGH o UH A mGmA A ImU I mU U fFCH U ICHm U mGlmU]
ImAsiimGsl{mG] 3'), and a sense strand of nucleic acid sequence according to SEQ D NO: 445
{5

[mtsiimAsHmClmAmGHIAImGHFATFA AU U CHmUmA [Tl {mU}[mAs}m
CslmAHGIbHGIBHGIBE 3,

111} an antisense strand of SEQ ID NG 453 (5

[mUs}fAS] [fUmGIHUmAHIGHmU I mA[fGlImAmA {mU U mUfC Ul {mClmU]
ImGsHmUslimA] 3'), and a sense strand of nucleic acid sequence according to SEG ID NGO 446
(s

[mCslimAs{mOmAHmGHA A FANTUNTUHIC mU mA{nCl mUmA | mCl{mAsm
Us{[mAJGIBI{GIb[Gib] 3');
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1) an antisense strand of SEQ ID NO: 454 (&

[mUsifAS] [fUlmAJHGHm AU mG mU[fAIImGH U m Al [fGlImA [ fA[mUHmU] [mU]
ImCs}imUs){m{] 3", and a sense strand of nucleic acid sequence according to SEQ 1D NG 447
(s

[mGsHmAsmA mA U U mCH{FUHTANTCI U mAHmCl{mA I mUmClmUl{mAsm
Us][mAJGIBI{GIb[Gib] 3');

v) an antisense strand of SEQ ID NO: 455 (8

ImUsHEAS] [fUmGHHfA [mAIGHmClmA A mU I mU [ mClHfU T CHHCHoUmCl mA Y]
mGsHmCs][mA] 3%), and a sense strand of nucleic acid sequence according to SEQ I NO: 448
(5

ImCslimUs [ mGmAHmGHIG [ m A FGHTANTAH U nUnG][mCl{mUl[mUmCl{mAs][m
UslimAJ[GIbI[G1b][Gib] 3y

vi} an antisense strand of SEQ ID NO: 4536 (5

[ UsHIUS] [fUmUBG [ mUIf AU mG[FAm A HmGHmCHFA mA U U mClimU]
ImCsmCs]{mU] 3", and a sense strand of nucleic acid sequence according to SEQ I3 NO: 449
(s

IMGsHm AslimGlmA [ m A fUmUIHGHICIfUH U nCHm AUl mAmClm A} mAs][m
AsmAJ[GIb[GIb][GIb] 3

vii) an antisense strand of SEQ ID NO: 457 (8

[MeEPmUs fUsHHA oG U mA G mATmAH U o U [n U mCHHUmCf U mGHml
HmATmGsmGs]{mC] 3'), and a sense strand of nucleic acid sequence accordmg to SEQ 1D
NO: 444 (5'

ImCslmUs{mATmClmAGHmANTGIFAHFATFA U U mClmUi{mAmClimUsi{m
As]mAHGIDHGIBHGIb] 3y

viit) an antisense strand of SEQ 1D NG 458 (5

[MeEPmUs| TGS U mAJHGHmUFA mGmA A U mUmUHCHmUCH o UlmG
HmUlmAsmGs]{m&G] 37, and a sense strand of nucleic acid sequence according to SEQ ID
NG 445 (8

ImUslimAsmClimAmG{IAYmGFAJFANA U mUmClimU mA mC{mU} mAs}{m
CslImA}GIbHGIb][G1b] 3" and
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1) an antisense strand of SEQ ID NO: 459 (8

[MeEPmUs{IfASHUmGH U HmAG  mU N mAGH A m A m U U mUIFCH{mUmC
HmUHmGsi{mUs}{mA] 3%, and a sense strand of nucleic acid sequence according to SEQ ID
NO: 446 (5'

[mCslimAs{mOmAHmGHA A FANTUNTUHIC mU mA{nCl mUmA | mCl{mAsm
UslmAGLB[GIbl[Gib] 3,

wherein “m” is a 2"-O-methyl modified nucleotide, “f” 15 a 2°-F modified nucleotide, “s” 15 a
phosphorothicate internucleotide linkage, “MeEP” is a mono methy] protected phosphate nmumic,
and “G1b” is a GalNAc G1b moiety.

{04841 Nucleic Acids and Vectors

10458] The present disclosure also provides a vector encoding at least one isolated
oligonucleotide disclosed herein. In some embodiments, the vector 1s any one of a plasmud, a
cosmid or a viral vector. In some embodiments, the vector is an adenoviral vector. In some
embodiments, the vecior is a lentiviral vecior. In some embodiments, the plasnud is an
expression plasmid. In some embodiments, the vector encodes one i1solated oligonucleotide
disclosed herein. In some embodiments, the vector encodes more than one 1solated
oligonucleotide disclosed herein. In some embodiments, the vector encodes, two, three, four, or
five isolated ohgonucleotides disclosed herein. In some embodiments, the vector encodes more
than five 1solated oligonucleotides disclosed herein

[8486] The disclosure provides nucleic acids comprising the sequences encoding the 1solated
oligonucleotides {e.g., dsRNAs or siRNAs) targeting €3 described herein

{84571 In some embodiments, the nucleic acids are nibonucleic acids (RNAs). In some
embodiments, the nucleic acids are deoxyribonucleic acids (DNAs). The DNAs may be a vector
or a plasmud, e.g., an expression vector.

[8458] A “vector” s any nucleic acid molecule for the cloning of and/or transfer of a nucleic
actd mto a cell. A vector may be a replicon to which another nucleotide sequence may be
attached to allow for replication of the atiached nucleotide sequence. A “replicon” can be any
genetic element (e.g., plasmid, phage, cosmid, chromosome, viral genome) that functions as an
autonomous unit of nucleic acid replication n vivo, 1.e., capable of replication under its own
control. The term “vector” inchudes both viral and nonviral (e.g., plasmid)} nucleic acid molecules

for introducing a nucleic acid into a cell in vitro, ex vivo, and/or in vive. A large number of
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vectors known in the art may be used to manmipulate nucleic acids, incorporate response elements
and promoters into genes, etc. For example, the insertion of the nucleic acid fragments
corresponding to response elements and promoters into a suitable vector can be accomplished by
ligating the appropriate nucleic acid fragmenis into a chosen vector that has complementary
cohesive termini. Alternatively, the ends of the nucleic acid molecules may be enzymatically
modified or any site may be produced by ligating nucleotide sequences (linkers} to the nucleic
actd fermim Such vectors may be engineered to contain sequences encoding selectable markers
that provide for the selection of cells that contain the vector and/or have incorporated the nucleic
acid of the vector into the cellular genome. Such markers allow identification and/or selection of
host cells that incorporate and express the proteins encoded by the marker. A “recombinant”
vector refers to a viral or non-viral vector that comprises one or more heterologous nucleotide
sequences (1.e., transgenes), e.g., two, three, four, five or more heterologous nucleotide
sequences.

[8459] By the term “express” or “expression” of a polynuclestide coding sequence, it is meant
that the sequence 1s transcribed, and optionally, translated. Typically, according to the present
disclosure, expression of a coding sequence of the disclosure will result in production of the
polypeptide of the disclosure. The entire expressed polvpeptide or fragment can also function n
mtact cells without purification.

[8468] In some emboduments, the vector 18 an expression vector for manufacturing 51tRNAs of
the disclosure. Exemplary expression vectors may comprise a sequence encoding the sense
and/or antisense sirand of the tsolated oligonucleotide of the present disclosure, under the control
of a suitable promoter for transcription. Interfering RNAs may be expressed from a variety of
eukaryotic promoters known to those of ordinary skill in the art, including pol Il promoters,
such as the U6 or HI promoters, or pol H promoters, such as the cytomegalovirus promoter.
Those of skill in the art will recognize that these promoters can also be adapted to allow
mducible expression of the interfering RNA.

{0461] The isolated oligonucleotide of the present disclosure {&.g., dsRNAs and siRNAs) can
be expressed endogenously from plasmid or viral expression vectors, or from minimal
expression casseties, for example, PCR generated fragments comprising one of more promoters
and an appropriate template or templates for transcribing the siRNA. Examples of commercially

available plasmid-based expression vectors for shRNA mclude members of the pSilencer series
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{Ambion) and pCpG-siRNA {InviveGen). Examples of kits for production of PCR-generated
shRNA expression cassettes include Silencer Express (Ambion) and siXpress (Mirus)

10462}  Viral vectors for the i vivo expression of the isolated oligonucieotides {e.g., siRNAs
and dsRNAs) in eukaryotic cells are also contemplated as within the scope of the instant
disclosure. Viral vectors may be derived from a variety of viruses including adenovirus, adeno-
associated virus, lentivirus {e.g., HIV, FIV, and EIAV), and herpes virus. Examples of
commercially available viral vectors for shRNA expression include pSilencer adeno (Ambion)
and pLentio/BLOCK1T™-DEST (Invitrogen). Selection of viral vectors, methods for expressing
the siRNA from the vector and methods of delivering the viral vector, for example incorporated
within a nanoparticle, are within the ordinary skill of one m the art.

10463] It will be apparent to those skilled in the art that any suitable vector, optionally
meorporated into a nanoparticle, can be used to deliver the isolated oliponucleotides of the
present dislclosre (e.g., dsRNAs or siRNAs) described herein to a cell or subject. The vector can
be delivered to cells in vive. In other embodiments, the vector can be delivered to cells ex vivo,
and then cells containing the vector are delivered to the subject. The choice of delivery vector
can be rmoade based on a mumber of factors known in the art, including age and species of the
target host, 10 vitro versus 1n vivo delivery, level and persistence of expression desired, intended
purpose {e.g., for therapy or screening), the target cell or organ, route of dehvery, size of the
isolated polyuucleotide, safety concerns, and the like.

[8464] Delivery Systems

[8463] The present disclosure also provides a delivery system comprising at least one isolated
oligonucleotide disclosed herein or vector of the present disclosure encoding at feast one 1solated
oligonucleotide disclosed herein. In some embodiments, the delivery system 18 any one of a
fiposome, a nanoparticle, a polymer based delivery system or a ligand-conjugate delivery system.
In some embodiments, the higand-conjugate delivery system comprises one or more of an
anttbody, a peptide, a sugar moiety or a combination thereof.

[0466] In some embodiments, the delivery system of the present disclosure comprises
nanoparticles comprising the isolated oligonuclectides of the present disclosure {e.g., SIRNA or
dsRNAs) targeting a C3 mRNA for degradation. In some embodiments, the nanoparticle
comprises a polymer-based nanoparticle, a ipid-polymer based nanoparticle, a metal based

nanoparticle, a carbon nanotube based nanoparticle, a nanocrystal or a polymeric micelle. In
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some embodiments, the polymer-based nanoparticle comprises a multiblock copolymer, a
diblock copolyvmer, a polymeric micelle or a hyperbranched macromolecule. In some
embodiments, the polymer-based nanoparticle comprises a multiblock copolymer a diblock
copolymer. In some embodiments, the polvmer-based nanoparticle is pH responsive. In some
embodiments, the polymer-based nanoparticle further comprises a buffering component.
[0467] In some embodiments, the delivery system comprises a liposome. Liposomes are
spherical vesicles having at least one lipid bilayer, and 1n some embodiments, an aqueous core.
In some embodiments, the lipid bilayer of the liposome may comprise phospholipids. An
exemplary but non-limiting example of a phospholipid i1s phosphatidyicholine, but the lipid
bilayer may comprise additional lipids, such as phosphatidylethanolamine. Liposomes may be
multilamellar, 1.e. consisting of several lamellar phase hipid bilayers, or unilamellar liposomes
with a single lipid bilayer. Liposomes can be made in a particular size range that makes them
viable targets for phagocytosis. Liposomes can range in size from 20 nm to 100 nm, 100 am to
400 nm, 1 uM and larger, or 200 nm to 3 pM. Examples of lipidoids and lipid-based
formulations are provided o U8 Published Application 20090023673, In other embodiments,
the one or more lipids are one or more cationic lipids. One skilled in the art will recognize which
Hiposomes are appropriate for siRNA encapsulation.

[8468] Io some embodiments, the Hposome or the nanoparticle of the present disclosure
comprises a micelle. A micelle 1s an aggregate of surfactant roolecules. An exeroplary micelle
comprises an aggregate of amphiphilic macromolecules, polymers or copolymers in aquecus
solution, wherein the hydrophilic head portions contact the suwrrounding solvent, while the
hydrophobic tail regions are sequestered n the center of the micelle.

[8469] In some embodiments, the nanoparticle comprises a vanocrystal. Exemplary
nanoerystals are erystalline particles with at least one dimension of less than 1000 nanometers,
preferably of less than 100 nanometers.

{8476} In some embodiments, the nanoparticle comprises a polymer-based nanoparticle. In
some embodiments, the polymer comprises a multiblock copolymer, a diblock copolymer, a
polymeric micelle or a hyperbranched macromslecule. In some embodiments, the particle
comprises one or more cationic polymers. In some embodiments, the cationic polymer is

chitosan, protamine, polylysine, polyhistidine, polvarginine or poly{ethylene}imine. In other
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embodiments, the one or more polymers contain the buffering component, degradable
component, hydrophilic component, cleavable bond component or some combination thergof
18471} In some embodiments, the nanoparticles or some portion thereof are degradable. In
other embodiments, the lipids and/or polymers of the nanoparticles are degradable.

{8472} In some embodiments, any of these delivery systems of the present disclosure can
comprise a buffering component. In other emboediments, any of the of the present disclosure can
comprise a buffering component and a degradable component. In still other embodiments, any of
the of the present disclosure can comprise a buffering component and a hydrophilic component.
In yet other embodiments, any of the of the present disclosure can comprise a buffering
component and a cleavable bond component. In yet other embodiments, any of the of the present
disclosure can comprise a buffering component, a degradable component and a hydrophilic
component. In still other embodiments, any of the of the present disclosure can comprise a
buffering component, a degradable component and a cleavable bond component. In further
embodiments, any of the of the present disclosure can comprise a buffering component, a
hydrophilic component and a cleavable bond component. In yet another embodiment, any of the
of the present disclosure can comprise a buffering component, a degradable component, a
hydrophilic component and a cleavable bond component. In some embodiments, the particle is
composed of one or more polymers that contain any of the aforementioned combinations of
Components,

[8473] In some embodiments of the solated oligonucieotides of the present disclosure, the
delivery system comprises a higand-conjugate delivery system. In some embodiments, the higand-
conjugate delivery system comprises one or more of an antibody, a peptide, a sugar motety, lipid
or a combination thereof

[8474] In further embodiments, the 1solated oligonucleotide of the present disclosure targeting
a C3 mRNA {e.g, siRNA or dsRNA} is conjugated to, complexed to, or encapsulated by the one
or more lipids or polymers of the delivery system. In further embodiments, the 1solated
oligonucleotide of the present disclosure targeting 2 €3 mRNA {e g, siRNA or dsRNA) can be
encapsulated in the hollow core of a nanoparticle. Alternatively, or in addition, the isolated
oligonucleotide of the present disclosure targeting 8 €3 mRNA {e.g., siRNA or dsRNA) can be
meorporated into the lipid or polymer-based shell of the delivery system, for example via

mtercalation. Alternatively, or in addition, the isolated oligonuelectide of the present disclosure
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targeting a 3 mRINA (e.g., siRNA or dsRNA}) can be attached to the surface of the delivery
svstem. In some embodiments, the isolated oligonucleotide of the present disclosure targeting a
C3 mRNA (e.g., siRNA or dsRNA) is conjugated to one or more lipids or polymers of the
delivery system, &.g. via covalent attachment.

{0475} In some embodiments, the ligand conjugate delivery system further comprises a
targeting agent. In some embodiments, the targeting agent comprises a peptide ligand, a
nucleotide ligand, a polysaccharide hgand, a fatty acid ligand, a lipid ligand, a small molecule
figand, an antibody, an antibody fragment, an antibody mimetic or an antibody mumetic
fragment.

{8476} In some embodiments, the isolated oligonucleotide disclosed herein may further
comprise a ligand that facilitates delivery or uptake of the isolated oligonucleotide to a particular
tissue or cell, such as a liver cell. In certain embodiments, the ligand targets deliverv of the RNA1
construct to hepatocytes. In these and other embodiments, the ligand may comprise galaciose,
ealactosamine or N-acetyl-galactosamine (GalNAc). In certain embodiments, the ligand
comprises a multivalent galactose or multivalent GalNAc moiety, such as a trivalent or
tetravalent galactose or GalNAc moiety. The ligand can be covalently attached to the 5 'or 3' end
of the sense strand of the RNA: construct, optionally via a linker.

{84771 Io some embodiments, the targeting agent comprises a binding partner for a cell surface
protein that is upregulated or overexpressed or normually expressed m a target cell encoding C3
mBRNA and expressing C3 protein. In some embodiments, the binding partner can be a
transmembrane peptidoglycan expressed on the surface of many types of such cells. Targeting of
cell surface protein by the delivery system of the present disclosure thus provides superior
delivery and specificity of the compositions of the disclosure to target cells. In some
embodiments, the target cell can be any one of an imntestinal cell, an arterial cell, a cell of the
cardiovascular system, a hepatocyte, a pancreatic cell or a combination thereof.

{8478} In some embodiments, the delivery system of the present disclosure comprises a
polymer based delivery system. In some embodiments, polymer based delivery system comprises
a blending polymer. In some embodiments, the blending polymer is a copolymer comprising a
degradable component and hydrophilic component. In some embodiments, the degradable
component of the blending polymer is a polyester, polv{ortho ester), poly{ethylene imine},

poly(caprelactone), polyanhydride, poly{acrvlic acid), polyglycolide or polv{urethane). In some
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embodiments, the degradable component of the blending polymer s poly(lactic acid} (PLA) or
poly(lactic-co-glyeolic acid) (FLGA). In some embodiments, the hydrophilic component of the
blending polymer is a polyalkylene glycol or a polvalkylene oxide. In some embodiments, the
polyalkylene glycol is polyethylene glycol (PEG). In other embodiments, the polvalkylene oxide
is polyethylene oxide (PEOG).

{8479} In some embodiments, the delivery system of the present disclosure 18 a polymer-based
nanoparticle. Polymer based nanoparticles comprise one or more polymers. In some
embodiments, the one or more polymers comprise a polyester, poly{ortho ester), poly{ethylene
mnine), poly{caprolactone), polyanhydride, poly{acrylic acid), polvglycolide or poly{urethane}.
In still other embodiments, the one or more polymers comprise poly{lactic acid) (PLA) or
poly{lactic-co-glycolic acid) (PLGA). In some embodiments, the one or more polvmers comprise
poly{lactic-co-glycolic acid) (PLGA). In some embodiments, the one or more polymers comprise
poly(lactic acid) (PLA). In some embodiments, the one or more polymers comprise polyalkyiene
elycol or a polvalkylene oxide. In some embodiments, the polvalkylene glveol is polyethylene
glycol (PEG) or the polvalkyiene oxide s polyethvlene oxide (PEQ).

[8486] Iv some embodiments, the polymer-based nanoparticle comprises polv{lactic-co-
glycolic acid) PLGA polymers. In some embodiments, the PLGA nanoparticle further comprises
a targeting agent, as described herein.

[8481] In some embodiments, the delivery system of the present disclosure is a nanoparticle of
average characteristic dimension of less than about 500 nm, 400 nm, 300 nm, 250 nm, 200 om,
180 vum, 150 nm, 120 nm, 100 nmy, 90 smy, 80 nm, 70 nm, 60 vy, 50 nm, 40 nm, 30 nm or 20 nm.
in other embodiments, the nanoparticle has an average characteristic dimension of 10 nm, 20 nm,
30 nm, 40 nm, 50 nm, 60 nmy, 70 nmy, &0 i, 90 nimy, 100 an, 120 nmy, 150 nmy, 180 nm, 200 nm,
250 nm or 300 nm. In further embodiments, the nanoparticle has an average characteristic
dimension of 10-500 nm, 10-400 i, 10-300 am, 10-230 nm, 10-200 am, 10-150 nm, 10-100
i, 10-75 nim, 16-30 nn, 50-500 nim, 50-400 nrn, S0-300 nm, 50-200 nm, 50-150 nm, 50-100
nm, 56-75 nm, 100-500 nm, 100-400 nm, 100-300 nm, 100-250 nm, 100-200 nm, 100-150 nm,
150-500 nm, 150-400 nm, 150-300 nm, 150-250 nm, 150-200 am, 200-500 nm, 200-400 nm,
200-300 nm, 200-250 nm, 200-560 nm, 206-400 nm or 200-300 nm.

10482} Therapeutic Agenis
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{0483} In some embodiments, the delivery system of the present disclosure 1s administered
with one or more additional therapeutic agents. In some embodiments, the additional therapeutic
agents can be a steroid, an anti-inflammatory agent, an antibody, a fusion protein, a small
molecule, or combination thereof. In some embodiments, the additional therapeutic agent is
mcorporated into a delivery system of the present disclosure comprising at least one isolated
oligonucleotide targeting C3 disclosed herein. In some embodiments, the additional therapeutic
agent is conjugated to, complexed to, or encapsulated by the one or more Hipids or polymers of
the delivery system. Additional therapeutic agents can be encapsulated in the holiow core of
delivery system. Alternatively, additionally, additional therapeutic agents can be incorporated
mto the hipid or polymer-based shell of the delivery system, for example via mtercalation.
Alternatively, additionally, additional therapeutic agents can be attached to the surface of the
delivery sysiem. In some embodiments, the additional therapeutic agents are conjugated to one
or more lipids or polymers of the delivery system, e.g. via covalent attachment.

[6484] In some embodimenis, the additional therapeutic agent and the delivery system
comprising at least one i1solated oligonucleotide targeting C3 disclosed herein are formulated n
the sarme compostiion. For example, the dehvery systers comprising at least one isolated
oligonucleotide of the present disclosure targeting C3 and the additional therapeutic agent can be
formulated 10 the same pharmaceutical composition

[8483] In some embodiments, the additional therapeutic agent and the delivery system
comprising at least one 1solated ohigonucleotide targeting €3 disclosed heren are formulated as
separate compositions, e.g., for separate adminsiration to a subject.

[0486] FPharmaceutical Compositfions

18487} The present disclosure also provides a pharmaceutical composition comprising at jeast
one oligonucleotide disclosed herein, a vector of the present disclosure encoding at least one
isolated ohigonucieotide disclosed herein, or a delivery system of the present disclosure, and a
pharmaceutically acceptable carrier, diluent, or excipient.

[0488] The pharmaceutical compositions of the disclosure can optionally comprise therapeutic
agents, pharmaceutical agents, carriers, adjuvants, dispersing agents, diluenis, and the like. In
some embodimenis, the pharmaceutical composition comprises a therapeutic agent, such as a

chemotherapeutic agent. In some embodiments, the therapeutic agent is formulated i the
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delivery system comprising the one or more isolated oligonucleotides {e g, dsSRNA or siRNA)
targeting O3 of the present disclosure.

{0489} In some embodiments, an additional therapeutic agent is not formulated in the delivery
svstem comprising the one or more isolated oligonucleotides {e.g., dsSRNA or siRNA) targeting
3 of the present disclosure, but both the delivery system and the therapeutic agent are
formulated in the same pharmaceutical composition. In some embodiments, an additional
therapeutic agent is not formulated in the delivery system comprising the one or more 1solated
oligonucleotides {e.g., dsRNA or siRNA} targeting C3 of the present disclosure, and the delivery
system and the therapeutic agent are formulated in separate pharmaceutical compositions.
{84961 Pharmaceutical compositions of the present disclosure can contain any of the reagents
discussed above, and one or more of a pharmaceutically acceptable carrier, a diluent or an
excipient.

18481} A pharmaceutical composition of the present disclosure is in a form suitable for
administration to a subject. In one embodiment, the pharmaceutical composition is in bulk or in
unit dosage form. The unit dosage form 18 any of a vanety of forms, including, for example, a
capsule, an IV bag, a tablet, a single pump on an aerosol inhaler or a vial. The quantity of active
ingredient {e.g., a formulation of the disclosed agent) i a voit dose of composition 13 an
effective amount and 1s varied according to the particular treatment 1ovolved. One skilled in the
art will appreciate that it 13 sometimes necessary to make routine variations to the dosage
depending on the age and condition of the patient. The dosage will also depend on the route of
adnunistration. A variety of routes are conternplated, mcluding oral, pulmonary, rectal,
parenteral, transdermal, subcutaneous, ntravenous, intramuscular, intraperitoneal, inhalational,
buccal, sublingual, intrapleural, intrathecal, intranasal, and the hke. Dosage forms for the topical
or transdermal admimstration of this disclosure include powders, sprays, ointments, pastes,
creams, lotions, gels, solutions, patches and inhalants. In one embodiment, the active agent is
mixed under sterile conditions with a pharmaceotically acceptable carrier, and with any
preservatives, buffers, or propellants that are required.

10492]  As used herein, the phrase “pharmaceutically acceptable” refers to those compounds,
anions, cations, materials, compostiions, carriers, and/or dosage forms which are, within the

scope of sound medical judgment, suitable for use in contact with the tissues of human beings
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and anmimals without excessive toxicity, irrtation, allergic response, or other problem or
complication, commensurate with a reasonable benefit/risk ratio.

10493} “Pharmaceutically acceptable excipient” means an excipient that 15 useful in preparing
a pharmaceutical composition that is generally safe, non-toxic and netther biologically nor
otherwise undesirable, and includes excipient that is acceptable for veterinary use as well as
human pharmaceutical use. A “pharmaceutically acceptable excipient” as used in the
specification and claims includes both one and more than one such excipient.

{8494} A pharmaceutical composition of the disclosure 15 formulated to be compatible with its
intended route of administration. Examples of routes of administration include parenteral, e g |
mtravenous, mitradermal, subcutaneous, oral (e.g., inhalation), transdermal (topical),
miraperticneal (into the body cavity) and transmucosal administration. Sclutions or suspensions
used for parenteral, intradermal, intraperitoneal or subcutaneous application can include the
following components: a sterile diluent such as water for injection, saline solution, fixed oils,
polyethylene glyeols, glycerine, propvlene glycol or other synthetic solvents; antibacterial agents
such as benzyl alcohol or methyl parabens; antioxidants such as ascorbic acid or sodium
bisulfite; chelating agents such as ethvlenediamunetetraacetic acid; buffers such as acetates,
citrates or phosphates, and agents for the adjustment of tonicity such as sodwum chloride or
dextrose. The pH can be adjusted with acids or bases, such as hydrochloric acid or sodium
hydroxide. The parenteral preparation can be enclosed n ampoules, disposable syringes or
multiple dose vials made of glass or plastic. These preparations can contam anti-gxadants,
buffers, bacteriostats and solutes which render the formulation 1sotonic with the blood of the
mtended recipient. Aqueous and non-aqueocus sterile suspensions can include suspending agents
and thickening agents. The formulations can be presented in unit/dose or muiti-dose containers,
for example sealed ampoules and vials, and can be stored 1o a freeze-dried (lyophilized)
condition requiring only the addition of the sterie lquad carsier, for example, saline or water-for-
mjection immediately prior to use.

{8495} The pharmaceutical compositions containing the nanoparticles described herein may be
manufactured in a manner that 1s generally known, e.g., by means of conventional mixing,

dissolving, eranulating, dragee-making, levigating, emulsifying, encapsulating, entrapping, or

t=2]

lyophilizing processes. Pharmaceutical compositions may be formulated in a conventional

manner using one or more pharmaceutically acceptable carriers comprising excipients and/or
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auxiliaries that facilitate processing of the active agents into preparations that can be used
pharmaceutically. Of course, the appropriate formulation is dependent upon the route of
administration chosen.

[8496] Pharmaceutical compositions suitable for injectable use inchude sterile agueous
solutions {where water soluble} or dispersions and stertle powders for the extemporaneous
preparation of sterile injectable solutions or dispersion. For intravenous administration, suitable
carriers include physiological saline, bacteriostatic water, Cremophor EL™ (BASF) or
phosphate buffered saline (PBS). In all cases, the composition must be sterile and should be fluid
o the extent that easy syringeability exists. It must be stable under the conditions of manufacture
and storage and must be preserved against the contaminating action of microorganisms such as
bacteria and fungt. The carrier can be a solvent or dispersion medium containing, for example,
water, ethanol, polvol (for example, glycerol, propylene glveol, and liguid polyethylene glyeol,
and the like), and suitable mixtures thereof The proper fluidity can be maintained, for example,
by the use of a coating such as lecithun, by the maintenance of the required nanoparticle size in
the case of dispersion and by the use of surfactants. Prevention of the action of microorganisms
can be achieved by various antthacterial and antifungal agents, for example, parabens,
chlorobutanol, phenol, ascorbic acid, thimerosal, and the like. Tn many cases, it will be preferable
to mclude sotonic agents, for example, sugars, polvalcohols such as mantol and sorbitol, and
sodium chloride in the composition. Prolonged absorption of the injectable compositions can be
brought about by including m the composition an agent which delays absorption, for example,
aluminum monostearate and gelatin,

[8497]  Oral compositions generally inclade an nert diluent or an edible pharmaceutically
acceptable carrier. They can be enclosed m gelatin capsules or compressed into tablets. For the
purpose of oral therapeutic admmistration, the active age can be incorporated with excipients and
used in the form of ablets, troches, or capsules. Oral compositions can also be prepared using a
fluid carrier for use as a mouthwash, wherein the agents in the floid carrier is apphied orally and
swished and expectorated or swallowed. Pharmaceutically compatible binding agents, and/or
adjuvant materials can be included as part of the compostiion. The tablets, pills, capsules, troches
and the like can contain any of the following ingredients, or agents of a similar nature: a binder
such as microcrystalline cellulose, gum tragacanth or gelatin; an excipient such as starch or

iactose, a disintegrating agent such as alginic acid, Primogel, or corn starch; a lubricant such as

141



WO 2024/081954 PCT/US2023/076973

magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a sweetening agent
such as sucrose or saccharin; or a flavoring agent such as peppermint, methyl salicvlate, or
orange flavoring,

{8498} For adnunistration by inhalation, the agents are delivered in the form of an asrosol
spray from pressured container or dispenser, which contains a suitable propellant, e g, a gas such
as carbon dioxide, or a nebulizer.

{0499} The pharmaceutical compositions of the present disclosure can be prepared with
pharmaceutically acceptable carriers that will protect the one or more isolated oligonucleotides
{e.g., dsRNAs or siRNAg) targeting U3 mRNA of the present disclosure against rapid
elimination from the body, such as a controlled release formulation, including mmplants and
microencapsulated delivery systems. Biodegradable, biocompatible polymers can be used, such
as ethylene vinyl acetate, polvanhydrides, polyglycolic acid, collagen, polyorthoesters, and
polylactic acid. Methods for preparation of such formulations will be apparent to those skilled in
the art, and the materials can be obtained commercially. Liposomal suspensions (including
fiposomes targeted to infected cells with monocional antibodies to viral antigens) can also be
used as pharmaceutically acceptable carners. These can be prepared according to methods
known to those skilled in the art, for example, as described i US. Pat. No. 4,522 811,

[0560] It 1s especially advantageous to formulate oral or parenteral compositions in dosage unit
form for ease of adnumistration and uniformity of dosage. Dosage unit form as used herein refers
to physically discrete units sutted as unitary dosages for the subject to be treated; each umit
containimg a predetermined quantity of active agent calculated to produce the desired therapeutic
effect in association with the required pharmaceutical carrier. The specification for the dosage
unit forms of the disclosure are dictated by and directly dependent on the unique characteristics
of the active agent and the particular therapeutic effect to be achieved.

{6561} The pharmaceutical composttions can be included n a container, pack, or dispenser
together with instructions for administration.

[05062]  As used herein, “pharmaceutically acceptable salts™ refer to derivatives of the
compounds of the present disclosure wherein the parent compound is modified by making acid
or base salts thereof. Examples of pharmaceutically acceptable salts include, but are not imited
to, mineral or organic acid salts of basic residues such as amines, atkali or organic salis of acidic

residues such as carboxylic acids, and the like The pharmaceutically acceptable salis include the
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conventional non-toxic salis or the quaternary ammonium salts of the parent compound formed,
for example, from non-toxic INOIganic of organic acids.

10563} Techniques for formulation and administration of the disclosed compositions of the
disclosure can be found in Remington: the Science and Practice of Pharmacy, 19th edition, Mack
Publishing Co., Easton, PA (1995}

{85047 All percentages and ratios used herein, unless otherwise indicated, are by weight. Other
features and advantages of the present disclosure are apparent from the different examples. The
provided examples illustrate different components and methodology useful in practicing the
present disclosure. The examples do not limit the claimed disclosure. Based on the present
disclosure the skilled artisan can identify and employ other components and methadology useful
for practicing the present disclosure.

[0568]  Methods of Making Isolated Oligonucleotides

10506] Provided herein are methods of making the one or more oligonucleotides of (e g,
dsRMNAs or siRNAs) targeting C3 of the present disclosure and delivery systems comprising
same,

[8567] The one or more oligonucleotides of (e.g., dsRNAs or 5siRNAs) targeting C3 of the
present disclosure, may be generated exogenously by chemical synthesis, by in vitro
transcription, ot by cleavage of longer double-stranded RNA with Dicer or ancther appropriate
nuclease with sumilar activity. Chemically syunthesized siRNAs, produced from protected
ribonuclesside phosphoramidites using a conventional DNA/RKNA synthesizer, may be obtained
from commercial suppliers. The siRNAs can be purified by extraction with a solvent ot resin,
precipitation, electrophoresis, chromatography, or a combination thereof, for example.
Alternatively, siRNAs may be used with Hitile if any purification to avoid losses due to sample
Processing.

[6508] In some embodiments, the one or more oligonucleotides of (e.g., dsRNAs or siRNAs)
targeting C3 of the present disclosure can be produced using an expression vecior into which a
nucleic acid encoding the double stranded RNA has been cloned, for example under control of a
suitable promoter.

{85¢9]  In some embodiments, the one or more ¢ligonucleotides of (e.g., dsRNAs or siRNAs)
targeting C3 of the present disclosure can be incorporated in a delivery system of the present

disclosure {e.g., a nanoparticle).
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{0518} Drelivery systems comprising dsRINAs or siRNAs of the disclosure can be prepared by
any suitable means known in the art. For example, polymeric nanoparticles can be prepared
using various methods including, but not limited to, solvent evaporation, spontaneous
emulsification, solvent diffusion, desolation, dialysis, 1onic gelation, nanoprecipitation, salting
out, spray drying and supercritical fluid methods. The dispersion of preformed polymers and the
polymerization of monomers are two additional strategies for preparation of polymeric
nanoparticles. However, the choice of an appropriate method depends upon various factors,
which will be known to the person of ordinary skill in the art.

10511} Sterile injectable solutions comprising a delivery system of the disclosure can be
prepared by mncorporating the one or more isolated oligonucleotides {e.g. dsRNA and siRNA}
targeting C3 disclosed herein, in the delivery systems {e g. nanoparticle) in the required amount
m an appropriate solvent with one or a combination of ingredients enumerated herein, as
required, followed by filtered sterilization. Alternatively, or in addition, sterilization can be
achieved through other means such as radiation or gas. Generally, dispersions are prepared by
incorporating the delivery particles into a sterile vehicle that contains a basic dispersion mediurn
and the required other mgredients from those enumerated above. In the case of sterile powders
for the preparation of sterile injectable solutions, methods of preparation are vacuum drying and
freeze drying that vields a powder of delivery system comprising the one or more isolated
oligonucleotides {e.g. dsRNA and siRNA) targeting C3 disclosed herein, plus any adduional
desired ingredient from a previously sterile filiered solution thereof

[8512] Methods of Use

[0813] The present disclosure also provides a method of inhubiting or downregulating the
expression or level of complement C3 in a sabject m need thereof, wherein the method
comprises administering to the subject an effective amount at least one isolated chgonucleotide
disclosed herein, at least one vector disclosed herein, at least one delivery system disclosed
herein, or at least one pharmaceutical composition disclosed herem.

[0514] The present disclosure also provides a method of treating or preventing a disease or
disorder associated with aberrant or increased expression or activity of complement C3 ora
disease or disorder where complement {3 plays a role in a subject in need thereof, wherein the

method comprises administering to the subject an effective amount of at least one 1solated
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oligonucleotide disclosed herein, at least one vector disclosed herein, at least one delivery system
disclosed herein, or at least one pharmaceutical composition disclosed herein

10515}  The present disclosure also provides at least one isolated oligonucleotide disclosed
herein, a vector of the of the present disclosure encoding at least one isolated oligonucleotide
disclosed herein, a delivery system of the present disclosure, or a pharmaceutical composition of
the present disclosure, for use in treatment or prevention of a disease or disorder associated with
aberrant or increased expression or activity of C3 or a disease or disorder where U3 plays a role,
i a subject in need thereof.

10516] The present disclosure also provides use of at least one isolated cligonucleotide
disclosed herein, a vector of the of the present disclosure encoding at least one isolated
oligonuclectide disclosed herein, a delivery system of the present disclosure, or a pharmaceutical
composition of the present disclosure, in the manufacture of a medicament for treatment or
prevention of a disease or disorder associated with aberrant or increased expression or activity of
(3 or a disease or disorder where (3 plays a role in a subject in need thereof.

{8517} Provided herein are methods of inhibiting or downregulating €3 expression or activity
m a cell, comprising contacting the cell with the one or more oligonucleotides (e g, dsRNA or
siRNA} targeting C3 as described herein. The one or roore ohigonucleotides (e.g., dsRNA or
siRNA) targeting C3 as described herein can reduce or intubit €3 activity through the RNAG
pathway. The cell can be in vitro, in vivo or ex vivo, For example, the cell can be from a cell line,
or in vive m a subject in need thereof.

[8518] In some embodiments, the one or more oligonucieotides {e.g., dsRNA or siRNA)
targeting C3 as described herein are capable of inducing RNA-mediated degradation of an 3
mRNA in a cell of a subject.

[8519]  As used herein, the terms “contacting,” “mntroducing” and “admimstering” are used
miterchangeably and refer to a process by which dsRNA or siRNA of the present disclosure or a
nucleic acid molecule encoding a dSRNA or siIRNA of this disclosure 1s delivered to a cell in
order to inhibit or alter or modify expression of a target gene. The dsRNA may be administered
in a number of ways including, but not linuted to, direct introduction into a cell (ie,
mtraceltularly) and/or extraceliular introduction into a cavity, mterstitial space, or into the

circulation of the organism.
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{0528} “Introducing” in the context of a cell or organism means presenting the nucleic acid
molecule to the organism and/or cell in such a manner that the nucleic acid molecule gains
access to the interior of a cell. Where more than one nucleic acid molecule is to be introduced
these nucleic acid molecules can be assembled as part of a single polynuclectide or nucleic acid
construct, or as separate polynuclestide or nucleic acid constructs, and can be located on the
same or different nucleic acid constructs. Accordingly, these polynucleotides can be mtroduced
mto cells in a single transformation event or in separate transformation events. Thus, the term
“transformation” as used herein refers to the introduction of a heterologous nucleic acid o a
cell. Transformation of a cell may be stable or transient.

{8521} The term “inhibit” or “reduce” or grammatical variations thereof, as used herein, refer
to a decrease or diminishment in the specified level or activity of at least about 5%, about 10%,
about 15%, about 25%, about 35%, about 4096, about 50%, about 60%, about 75%, about 80%,
about 90%, about 93% or more. In some embodiments, the inhibition or reduction resulis in little
or essentially no detectible activity (at most, an insignificant amount, .g., less than about 10% or
even 5%).

[8522] Io contrast, the term “increase” or gramuoatical variations thereof as used herein refers
to an increase or elevation mn the specified level or activity of at least about 5%, about 10%,
about 15%, about 25%, about 35%, about 40%, about 50%, about 60%, about 75%, about 80%,
about 90%, about 95% or more. Increases in activity can be described in terms of fold change.
For example, activity can be increased 1.2X, 1.5X, 2X, 3X, 5X, 6X, 7X, 8%, 9X, 10X or more
compared to a baseline level of activity.

{8523]  As used herein, the term “ICS0” or “1Cs0 value” refers to the concentration of an agent
where cell viability is reduced by half. The ICs0 1s thus a measure of the effectiveness of an agent
m mhibiting a biological process. In an exemplary model, cell lines are cultured using standard
techniques, treated with any of the one or more oligonucleotides {e.g., dsRNA or siRNA}
targeting C3 as described herein, and the ITso value of the oligonucleotides (e g, dsRNA or
stRNA) targeting C3 15 calculated after 24, 48 and/or 72 hours to determine its effectiveness in
downregulating or inhibiting the level of (3 mRNA or protein to 50%, as compared to the level
of C3 mRNA or protein in an unireated cell or in the same cell before imtiation of treatment with

the 1solated oligonucieotide.
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j0524] Methods of momtoring of 3 mRNA and/or protein expression can be used to
characterize gene silencing, and fo determine the effectiveness of the compositions described
herein. Expression of €3 may be evaluated by any technique known in the art. Examples thereof
mchude immunoprecipitations methods, etilizing C3 antibodies in assays such as ELISAs,
western blotting, or immunchistochemistry to visualize O3 protein expression in cells, or flow
cytometry. Additional methods include various hybridization methods utilizing a nucleic acid
that specifically hybridizes with a nucleic acid encoding C3 or a unique fragment thereot, or a
transcription product {e.g., mRNA) or splicing product of said nucleic acid, northern blotting
methods, Southern blotting methods, and various PCR-based methods such as RT-PCR, ¢PCR or
digital droplet PCR. C3 mRNA expression may additionally be assessed using high throughput
sequencing techniques.

[0525] Methods of assaving the effect of individual isolated oligonucleotides {e.g., dsRNA or
siRNA) targeting C3 include transfecting representative cell lines with isolated oligonucleotides
and measuring viability. For example, cells from representative cell lines can be transfected
using methods known in the art, such as the RNAIMAX Lipofectanune kit {(Invitrogen) and
cultured using any suttable technique known 1o the art. Optionally additional therapeutic agents
as described herein can be added at variable concentrations to cell culture media following
transfection. Following a suntable mncubation period, such as 24-96 houss, cell viability can be
measured using methods such as Cell Tuter Glo 2.0 (Promega) to deternune cell viability, and/or
3 mRNA and protein levels can be assessed using the methods described herem.

[8526] In some embodiments of the methods of inlibiting or downregulating U3 expression or
activity n a cell of the present disclosure, the at least one 1solated oligonucleotide, the vector, the
delivery system, or the pharmaceutical composttion 13 admunistered parenterally. In some
embodiments, the parenteral admimistration is intravenous, subcutaneous, intraperttoneal, or
miramuscular.

{8527} In some embodiments of the methods of inhubiting or downregulating C3 expression or
activity in a cell of the present disclosure, the subject 1s a human. In some embodiments of the
methods of inhibiting or downregulating C3 expression or activity in a cell of the present
disclosure, the subject experiences symptoms of or suffers from Paroxysmal Nocturnal
Hemgoglobinuria (PNH), rheumatoid arthritis, ischemia-reperfusion mjurtes, Multiple Sclerosis

{MS}, Guillain-Barre syndrome, Systemic lupus ervthmatosis, C3 Glomerulenephritis (3G},
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atypical Hemolytic Uremic Syndrome (aHUS), Myasthema Gravis (MG}, Neuromyelistis Optic
nerve and Spinal Cord (NMOSD), Dense Deposit Dnsease (DDD), Age-related Macular
Degeneration (AMD), IgA nephropathy, Multifocal Motor Newropathy (MMN}, organ
transplantation and neurodegenerative diseases.

{0528} In some embodiments of the methods of inhibiting or downregulating €3 expression or
activity in a cell of the present disclosure, the method comprises administering the at least one
isolated oligonucleotide, the vector, the delivery sysitem, or the pharmaceutical composition, in
combination with at least a second therapeutic agent. In some embodiments, the second
therapeutic agent 15 an antibody, a small molecule drug, a peptide, a nucleotide molecule, or a
combination thereof. In some embodiments, the second therapeutic agent is an isolated
oligonuclectide of the present disclosure.

[6529] The present disclosure also provides a method of inhibiting or downregulating the
expression or level of C3 in a subject in need thereof, wherein the method comprises
administering to the subiect an effective amount of a first and at least a second oligonucleotides
disclosed herein, wherein the first and at least second oligonucleotides comprise different
sequences. In some embodiments, the first and at least second oligonucleotides are adronistered
simultanecusly. In some embodiments, the first and at least second oligonucleotides are
administered sequentially.

[8538]  In some emboduments of the methods of inhibiting or downregulating C3 expression or
activity i a cell of the present disclosure, the subject 15 a human. In some embodiments of the
methods of inlubiting or downregulating U3 expression or activity in a cell of the present
disclosure, the subject experiences symptoms of or suffers from Paroxysmal Nocturnal
Hemoglobinuria (PNH), rheumatoid arthritis, ischemia~-reperfusion mjories, Multiple Sclerosis
(MS), Guillain-Barre syndrome, Systemic lapus erythmatosis, O3 Glomerulonephnitis (C3G),
atypical Hemolytic Uremic Syndrome (aHUR), Myasthenia Gravis (MG), Neuromyelistis Optic
nerve and Spinal Cord (NMOSD), Dense Deposit Disease {(DDD), Age-related Macular
Degeneration { AMD}, 1gA nephropathy, Multifocal Motor Neuropathy (MMN), organ
transplantation and neurodegenerative diseases, or a related disorder or symptom associated with
an overreaciive inflammatory response. In some embodiments of the method of treating or
preventing a disease or disorder associated with aberrant or increased expression or activity of

('3 or a disease or disorder where (3 plays a role of the present disclosure, the subjectis a
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human. In some embodiments of the method of treating or preventing a disease or disorder
associated with aberrant or increased expression or activity of C3 or a disease or disorder where
(3 plays a role of the present disclosure, the disease or disorder is or s associated with
Paroxysmal Nocturnal Hemoglobinuria (PNH), rheumatoid arthritis, ischemia-reperfusion
mjuries, Multiple Sclerosis (M8}, Guillain-Barre syndrome, Systemic lupus erythmatosis, (3
Glomernulonephritis {C3G), atypical Hemolytic Uremic Syndrome (aHUS), Myasthenia Gravis
(M), Neuromyelistis Optic nerve and Spinal Cord {(NMOSD), Dense Deposit Disease (DDDY,
Age-related Macular Degeneration (AMD), IgA nephropathy, Multifocal Motor Neuropathy
(MMN), organ transplantation, a neurodegenerative diseases, or a related disorder or symptom
associated with an overreactive inflammatory response. In some embodiments of the use for
treating or preventing a disease or disorder associated with aberrant or increased expression or
activity of C3 or a disease or disorder where C3 plays a role of the present disclosure, the subject
is a human. In some embodiments of the use for treating or preventing a disease or disorder
associated with aberrant or increased expression or activity of C3 or a disease or disorder where
(3 plays a role of the present disclosure, the disease or disorder s or is associated with
Paroxysmal Nocturnal Hemoglobinuria {(PNH), rheumatoid arthritis, ischemia-reperfusion
ijuries, Multiple Sclerosis (MS), Guillain-Barre syndrome, Systemic lupus erythmatosis, C3
Glomerulonephritis (C3G), atypical Hemolytic Uremic Syndrome (aHUR), Myasthenia Gravis
(MG}, Neuromyelistis Optic nerve and Spinal Cord (NMOSD), Dense Deposit Disease (DDD),
Age-related Macular Degeneration (AMD), IgA nephropathy, Multifocal Motor Neuropathy
{MMN), organ transplantation, neurodegenerative diseases, or a related disorder or symptom
associated with an overreactive inflammatory response.

18531} In some embodiments of the use in the manufactore of a medicament for treatment or
prevention of a disease or disorder associated with aberrant or increased expression or activity of
3 of the present disclosure, the subject is a human. In some embodiments, the subjectis nota
human. In some embodiments, the disease or disorder 18 or 15 associated with Paroxysmal
Nocturnal Hemoglobinuria (PNH), rheumatoid arthritis, 1schemia-reperfusion injuries, Multiple
Sclerosis (M8}, Guillain-Barre syndrome, Systemic lupus erythmatosis, C3 Glomerulonephrnitis
{C3(3), atypical Hemolytic Uremic Syndrome (aHUS), Myasthenia Gravis {MG), Neuromyvelistis
Optic nerve and Spinal Cord (NMOSD), Dense Deposit Disease (DDD), Age-related Macular
Degeneration { AMD}, 1gA nephropathy, Multifocal Motor Neuropathy (MMN), organ
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transplantation, neurodegenerative diseases, or a related disorder or symptom associated with an
overreactive inflammatory response.

Routes of administration

{85321 Nanoparticles comprising the one or more isolated oligonucleotides {e.g., dsRNA or
siRNA) targeting 3 mRNA of the present disclosure can be administered to a subject by many
of the well-known methods currently used for therapeutic treatment. For example, for treatment
of mammalian diseases associated with expression or activity of €3, a compositions comprising
the one or more isolated oligonucleotides {e.g., dsRNA or siRNA) targeting C3 of the present
disclosure may be injected directly imto cells, mjected into the blood stream or body cavities,
taken orally or applied through the skin with patches. The dose chosen should be sufficient to
constitute effective treatment but not so high as to cause unacceptable side effects. The state of
the disease condition and the health of the patient should preferably be closely monitored during
and for a reasonable period after treatment.

[#533] The compositions comprising the one or more isolated oligonucleotides {e.g, dsRNA
or siRNA) targeting C3 mRNA of the present disclosure can be admunistered orally, nasally,
transdermally, pulroonary, inhalationally, buccally, subhingually, ntraperintoneally,
subcutaneously, intramuscularly, intravenously, rectally, intrapleurally, intrathecally and
parenterally. In some embodiments, the parenteral admmistration comprises mtramuscular,
ntraperitoneal, subcutaneous or ntravenous adnunistration. One skilled 1u the art will recognize
the advantages of certain routes of admmistration.

[8534] Compositions of the disclosure may be administered parenteraily. Systemic
admmistration of compositions comprising nanoparticles of the disclosure can also be by
mtravenous, transmucosal, subcutaneous, intraperitoneal, mtramuscular or transdermal means,
For intravenous parenteral administration, compositions comprising nanoparticles may be
admunistered by injection or by infusion. For transmucosal or transdermal admmistration,
penetrants appropriate to the barrier to be permeated are used n the formulation. Such penetrants
are generally known in the art, and include, for example, for transmucosal administration,
detergents, bile salts, and fusidic acid derivatives. Transmucosal admimstration can be
accomplished through the use of nasal sprays or suppositories.

Dosages
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{0535} In therapeutic applications, the dosages of the pharmaceutical compositions used in
accordance with the disclosure vary depending on the agent, the age, weight, and clinical
condition of the recipient patient, and the experience and judgment of the clinician or practitioner
administering the therapy, among other factors affecting the selected dosage. Generally, the dose
should be sufficient to result in slowing, and preferably regressing or treatment of the condition
or symptom assoctated with expression or activity of {3, Dosages may vary depending on the
age and size of the subject and the type and severity of the disease or disorder associated with C3
expression.

10536] The term “effective amount” or “therapeutically effective amount”, as used
mterchangeably herein, refers to an amount of a pharmaceutical agent to treat, ameliorate,
mhibit, downregulate or control the expression of C3 or symptoms assoctated with aberrant or
abnormal expression of C3 in a subject, or to exhibit a detectable therapeutic or inhibitory effect
in a subject. The effect can be detected by any assay method known in the art. The precise
effective amount for a subject will depend upon the subject’s body weight, size, and health; the
nature and extent of the condition; and the therapeutic or combination of therapeutics selected for
administration. Therapeutically effective amounts for a given sitnation can be determined by
routine experimentation that is within the skill and judgment of the chimcian,

[8537] For any of the one or more isolated oligonucleotides {e.g., dsRNA or siRNA) targeting
C3 moRNA of the present disclosure, the therapeutically effective amount can be estirnated
mrtially either in cell culture assays, e.g., of neoplastic cells, or in anvmal models, usually rats,
mice, rabbits, dogs, or pigs. The ammal model may also be used to determime the appropriate
concentration range and route of administration. In some embodiments, a standard xenograft or
patient derived xenograft mouse model can be used to determine the effectiveness of the one or
more isolated oligonucleotides {e.g., dsRNA or siRNA} targeting C3 mRNA of the present
disclosure. Such information can then be used to determine useful doses and routes for
admimistration i humans. Therapeutic/prophylactic efficacy and toxicity may be determined by
standard pharmaceutical procedures in cell cultures or experimental animals, e g, the maximum
tolerated dose and no observable adverse effect dose. Pharmaceutical compositions that exhibit
large therapeutic windows are preferred. The dosage may vary within this range depending upon

the dosage form emploved, sensitivity of the patient, and the route of administration.



WO 2024/081954 PCT/US2023/076973

{0538} [Diosage and admimistration are adjusted to provide sufficient levels of the active
agent{s) or to maintain the desired effect. Factors which may be taken into account include the
severity of the disease state, general health of the subject, age, weight, and gender of the subject,
diet, time and frequency of admimstration, drug combination{s}, reaction sensitivities, and
tolerance/response to therapy. Long-acting pharmaceutical compositions may be administered
every 3 to 4 days, every week, or once every two weeks depending on haif-life and clearance rate
of the particular formulation.

{8539} The dosage of nanoparticles comprising the one or more isolated oligonucleotides {e.g.,
dsRNA or siRNA} targeting C3 mRNA of the present disclosure, required depends on the choice
of the route of admnistration; the nature of the formulation; the nature of the patient's illness; the
subject's size, weight, surface area, age, and sex; other drugs being administered; and the
judgment of the attending physician. Wide varations in the needed dosage are to be expected in
view of the differing efficiencies of various routes of administration. For example, oral
admimnstration would be expected to require higher dosages than administration by intravenous
injection {e.g., 2-, 3-, 4-, 6-, &-, 10~ 20-, 50-, 100-, 150-, or more fold). Variations in these
dosage levels can be adjusted using standard empirical routines for optimuzation as is well
understood in the art. Administrations can be single or multiple. Encapsulation of the inhibitor in
a suttable delivery vehicle {e.g., capsules or implantable devices) may increase the efficiency of
delivery, particularly for oral delivery.

[05468] A therapeutically effective dose of the one or more 1solated oligonucleotides {e.g.,
dsRNA or siRNA) targeting O3 mRNA of the present disclosure, can optionally be combined
with approved amounts of therapeutic agents, and described herein,

[834%]  Kiis and Articles of Manufacture

[8542] The present disclosure also provides kits comprising at least one isolated
oligonucleotide disclosed herein, a vector of the present disclosure encoding an solated
oligonucleotide disclosed herein, a delivery system of the present disclosure, or a pharmaceutical
composition of the present disclosure. In some embodiments, the vector encodes one 1solated
oligonucleotide disclosed herein. In some embodiments, the vector encodes more than one
isolated shigonucleotide disclosed herein.

10543} The kits are for use in the treatment of diseases related to abnormal or aberrant

expression of human complement C3. The kits are for use in downregulating or inhibiting
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expression of complement {3 partially or completely. In some embodiments, the kit is for use in
the treatment of disease or downregulating or inhibiting expression of C3 in a mammal. In some
embodiments, the mammal is a human, a mouse, a rat, a rabbit, a pig, a bovine, a canine, a feline,
an ungulate, an ape, a monkey or an equine species. In some embodimenis, the mammal is a
human

{85441 In some embodiments of the kits of the disclosure, the kit comprises nanoparticles.
Nanoparticles comprising the one or more isolated oligonucleotides (e.g., dsRNA or siRNA}
targeting complement C3 mRNA of the present disclosure, can be lyophilized before being
packaged in the kit, or can be provided in solution with a pharmaceutically acceptable carrier,
diluent of excipient.

{0545} In some embodiments of the kits of the disclosure, the kit comprises a therapeutically
effective amount of a composition comprising the delivery system of the present disclosure
comprising one or more of the isolated oliponucleotides of the present disclosure targeting
complement C3 {dsRNA or siRNA), and instructions for use of the same. In some embodiments,
the kit further comprises at least one additional therapeutic agents, as described herein

[8546]  Articles of manufacture of the present disclosure include, but are not himited to,
nstructions for use of the kit 1o treating diseases related to abnormal or aberrant expression of
complement C3 or diseases related to expression of complement C3.

{85471 In some emboduments, the kits further comprise 1ostructions for administering the
isolated oligonuclestides, the vector, the delivery systems and the pharmaceutical compositions
of the disclosure.

[0548] All percentages and ratios used herein, unless otherwise indicated, are by weight. Other
features and advantages of the present disclosure are apparent from the different examples. The
provided examples Hustrate different components and methodology useful in practicing the
present disclosure. The examples do not limit the claimed invention. Based on the present
disclosure the skilled artisan can identify and employ other components and methodology useful

for practicing the present disclosure.
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[0549] SEQUENCES OF THE DISCLOSURE

[8558] Table 1. Exemplary Pairs of Antisense and Sense Strand Sequences of the Disclosure

PCT/US2023/076973

SEQ
D
NO:

Antisanse strand {guide}

SEQ
iD

Sanse strand {passenger)

sequance

start
pOoS.

end
poSs.

NO:

seguence

start
pos.

end
pos.

UGAGAAGACAAGGAGUCCUGCU

588

608

32

CAGGACUCCUUGUCUUCUCA

580

608

UUAGUAGAAUUUCUCUGUAGGC

772

782

33

CUACAGAGAAAUUCUACUAA

774

792

UGUAGUAGAAUUUCUCUGUAGG

773

793

34

UACAGAGAAAUUCUACUACA

775

793

UAUGUAGUAGAAUUUCUCUGUA

775

795

35

CAGAGAAAUUCUACUACAUA

777

795

UGAUGUAGUAGAAUUUCUCUGU

776

796

36

AGAGAAAUUCUACUACAUCA

778

796

UAUAGAUGUAGUAGAAULUCUC

779

799

37

GAAAUUCUACUACAUCUAUA

781

788

UUAUAGAUGUAGUAGAAUUUCU

780

300

38

AAAUUCUACUACAUCUAUAA

782

830

O {00 [l [N A de (R (RS

UJUUAUAGAUGUAGUAGAAUULUC

781

801

39

AAUUCUACUACAUCUAUAAA

783

801

b
L]

UGUGUGUUGAUGCUGAGUUUGEG

1281

1301

40

AAACUCAGCAUCAACACACA

1283

1301

o
ok

UCUAUCUUCAGGGUCAUCUGCU

1797

1817

41

CAGAUGACCCUGAAGAUAGA

1799

1817

o2
]

UAAAAUAUAUUCAUGAGCUUCG

2424

2444

42

AAGCUCAUGAAUAUAUUUUA

2426

2444

fod
(8]

UAUGAAGAAGUCCUGCAUUACU

2533

2553

43

UAAUGCAGGACUUCUUCAUA

2535

2553

=
)

UUUCGAACAACAGAGUAGGGUA

2565

2585

44

CCCUACUCUGUUGUUCGAAA

2567

2585

fd
(%21

UUUUUGUUCAUUCUGAUUCCUU

2862

2882

45

GGAAUCAGAAUGAACAAAAA

2864

2882

ok
()]

UAAGUCUUUUAGCUGCAGUAGSG

3778

3798

46

UACUGCAGCUAARAGACUUA

3780

3798

2
o

UAAGUCAAAGUCUUUUAGCUGT

3784

3804

47

AGCUAAAAGACUUUGACUUA

3786

3804

ey
=]

UAAAGUCAAAGUCUUUUAGCUG

3785

3805

48

GCUAAAAGACUUUGATUUUA

3787

3805

fori
(=]

UGUUCAUUGAGCCAACGCACGA

3816

3836

49

GUGCGUUGGCUCAAUGAACA

3818

3836

[
(]

UAAUUUAUUACAGGUGAGUUGA

4123

4143

50

AACUCACCUGUAAUARAUUA

4125

4143

o8
ey

UCUGGUUUUAUGGUGACCUUGA

4149

4169

51

AAGGUCACCAUAAAACCAGA

4151

4169

&
[

UGAGUGUGAGACCUUGUCCAGG

4402

4422

52

UGGACAAGGUCUCACACUCA

4404

44272

]
LE5]

UCAGAGUGUGAGACCUUGUCCA

4404

4424

53

GACAAGGUCUCACACUCUGA

4436

4424

[
EeY

UUAUUGGUGAACUUUGAAAGCU

4438

4458

54

CUUUCAAAGUUCACCAAUAA

4440

4458

k3
[#4]

UUAAUAGGCGUAGACCUUGACU

4489

4508

55

UCAAGGUCUACGCCUAUUAA

44581

4509

]
(2]

UUUGUAAUAGGCGUAGACCUUG

4492

4512

56

AGGUCUACGCCUAUUACAAA

4454

4512

]
nd

UGUAGAACCGGGUACAGCUUUC

4520

4540

57

AAGCUGUACCCGGUUCUACA

4522

4540

F ]
«w

UCAGAGCUUGUUCAGCUUUCCA

4558

4578

538

GAAAGCUGAACAAGCUCUGA

4560

4578

Pob
W

UAUGAAGCAAUUCUCCUCAGCA

4600

4620

58

CUGAGGAGAAUUGCUUCAUA

4602

4620

W
<

UUAUGAAGCAAUUCUCCUCAGC

4601

4621

50

UGAGGAGAAUUGCUUCAUAA

4603

4621

(48]
o

UJUUUGUAUGAAGCAAUUCUCCU

4605

4625

61

GAGAAUUGCUUCAUACARAA

4607

4625
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10553] EXAMPLES

{65547 EXAMPLE 1: Design and (estingof siRNA compounds against human complement
3 mRNA,

{0535  Compound Design

[0556] A set of 221 siRNAs compounds against human complement C3 transcript {Accession
No: NM 0000644} were designed {(see Table 2).

10887}  Oligonucieotide Synthesis

[6558] Oligonucleotides were prepared by solid-phase synthesis according to standard
protocols. Briefly, oligonucleotide synthesis was conducted on a solid support to incorporate
each nuclecside phosphoramidites from 37-end to 5-end to prepare oligo single strands. ETT or
BTT was used as an activator for the coupling reaction. lodine in water/pyridine/THF was used
preparation of phosphorothiocate linkages. Aqueous ammonium was used to cleave oligos from
solid support and to remove protecting groups globally. The oligonucleotide crude was then
concentrated by Genevac and purified by AEX-HPLC. The pure fractions were combined and
concenirated, and their purity was analyzed by LC-MS. The oligonucleotides were then dialvzed
against water using MidiTrap G-25 column, concentrated, and their OD amounts were measured.
[0559]  To prepare siRNA duplexes, the sense and antisense strands were annealed at 95 °C for
10 min, based on equal molar amounts, and cooled down to room temperature. The duplex purity
was determined by AEX-HPLC, and the solutions were lyophilized to afford the desired siRNA
duplex powder.

{8568] In vitro Screening

18561} The compounds were diluted into the desired concentration with PBS. The dihuted
compounds were then transfected into the cultured Huh-7 cells with Lipofectamme RNAIMAX
{Invitrogen-13778-150) reagents on Day 0. BEach compound was tested at four concentrations of
0.01 nM and 0.1 nM. At 24 hours post transfection on Day T, mRNA was extracted from the
transtected cells using RNeasy 96 kit (Qiagen-74182}).

10562} The percentage of human €3 mRNA remaining in cells relative to mock transfection
when normalized to Gapdh mRNA levels, was determined for each compound at a concentration
of either 0.01 nM and 0.1 nM. The results identified several compounds that were able to reduce

the level of human €3 mRNA in transfected cells by 20% to 50% or more than 50% at the
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defined concentrations as described in Table 2 and FIG. 1 and FiG. 2} Also, several
compounds from shown in bold in Table 2 were able to reduce the level of human €3 mRNA in
transfected cells by between 20% to 50% or at least 50% at 0.01 nM and 0.1 oM (see Table 2,
and FIG. 1 and FIG, 2).

{8863] In vivo HDI screening

[0564] A subset of compounds with GalNA¢ conjugations from Table 2 were formulated in 1X
PBS dosed on day 1 through subcutaneous dosing to BALB/c female animals {68 weeks old).
Animals then received 10ug of pcDNA3 1-hsC3 plasmids on day 4. Liver biopsies were taken on
day 3 for mRNA remaining analysis through RT-gPCR.

{8565}  For dose response study, 6-8 weeks old female BALB/c mice were dosed
subcutaneously at 0.25 mg/ke (grey triangles), 0.5 mg/kg (grey squares) or | mg/kg (black
circles) (FIG. 4). The control animals were dosed with PBS. Anumals were sacrificed 4 days
post-dose and liver samples were collected for RNA extraction and human C3 mRNA expression
analysis by RT-gPCR. The results of the experiments are shown in FIG. 3 and FIG. 4. The
tested compounds were able to reduce the level of human C3 mRNA.

[8566] I vivo potency and duration evaluation in Macoca fascicularis

[8567] To determine C3 knockdown in non-human primates, a nonterminal study was
conducted in cynomolgus macaques. A hiver biopsy was taken from cyne monkeys i the study
to determine the baseline mRNA expression level one week before dosing (Day -7). Aniroals
were dosed with a single dose of 3mg/kg subcutaneously a week after a biopsy (Day 0). A biopsy
of the fiver was taken at 14, 28, 56, 84 and 112 days post dosing. Serum samples were collected
7,14, 21, 28, 35, 42, 56, 84 and 112 days post dosing. Liver samples were used for mRNA
remaining analysis by RT-qPCR and blood samples were used for serum €3 protein analysis by
ELISA.

[8568] RT-gPCR

[0569] Liver mRNA samples were prepared with RNeasy Plus mind kit (Qragen, 74104}
mRNAs were reverse transcribed into cDNAs using High-Capacity ¢cDNA Reverse transcription
kits with RNase Inhibitors {(Thermo, 4374967} TagMan multiplex gPCR assays (Thermo,
4444557} were performed to determine the relative C3 mRNA levels over time.

[0570] ELISA
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[0571] C3 Human ELISA kit (Hycult HK366) was validated for cross reactivity to
Cynomolgus monkey. Serum samples were diluted 1:40,000 and ELISA were performed. (3
protein level (ng/mi) was calculated based on standard curve and normalized to pre-dose. The
results of the experiment are shown in FIGS, 5A and 58. As shown in FIG, 854 by Day 14, all
compounds had reduced liver C3 mRNA by at least 80% relative to pre-dosing levels (Day -7).
The maximum reduction in €3 mRNA for all compounds was seen at Day 14 post-dosing, as
shown in FEG, 5A. As shown in FIG. 3B by Days, 14, 21 or 28, all compounds had reduced
serum C3 protein by at least 60% relative to pre-dosing levels (Day -7). The maximum reduction
m serum C3 protemn for all compounds was seen at Pay 14, 21 or 28 post-dosing, as shown in
FIG, 8B
10572}  Exvivo potency evaluation in primary human hepaiocytes (PHH)
[6573] A subset of the compounds with GalNAc conjugations {Table 3} were tested through
free-uptake in PHH. Results are shown in FIG. 6. The compounds were directly added to the
cultured primary hepatocytes at 2 doses {10nM and 100nM). 48hrs later, the cells were harvested
for mRNA analysis through RT-qPCR. Data shown as Mean +/-SI3. All compounds reduced the
% of human U3 mRNA by at least 40% and at least 60% at 10 oM and 100 oM doses,
respectively.
[0574] Additional embodiments of the disclosure include the following:
Embodiment 1, An 1solated ohigonucleotide comprising a sense strand and an antisense
strand, wheren:

the sense strand comprises a nucleotide sequence that 1s substantially identical to a region
comprising 19-25 nucleotides between any one of the nucleotide positions selected from:

3) 588 to 608;

by 772 to 801,

¢} 1231 10 1301,

dy 1797 10 1817,

e) 2424 to 2444:

£} 2533 to 2585;
h}y 3778 10 3836,
1} 4123 o 4169; and

g} 2862 to 2882;
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§) 4402 1o 4625,
from the 5 end of a human complement C3 mRNA sequence according to SEQ ID NG 1,

and the antisense strand 1s substantially complementary to the sense strand such that the
sense strand and the antisense strand together form a double stranded region.
Embeodiment 2, The 1solated oligonuclestide of embodiment 1, wherein the sense strand
comprises a nucleotide sequence that is at least 70%, at least 80%, at least 90%, at least 95%, or
at least 99% identical to a region comprising 19-25 nuclestides between any one of the
nuclectide positions selected from:

a) 588 to 608;

b) 772 to 801

c) 1281 10 1301,

dy 1797 10 1817,

e) 2424 1o 2444,

£} 2533 1o 2585;

o) 2862 to 2882;

1y 3778 to 3836,

1 4123 t0 4169; and

1) 4402 10 4625,
from the 57 end of a human complement C3 mRNA sequence according to SEQ ID NGO 1.
Embodiment 3. The solated ohgonucleotide of embodiment 1, wherein the sense strand
comprises a nucleotide sequence that 1s wdentical to a region comprising 19-25 nucleotides
between any one of the nucleotide positions selected from:

3) 588 to 608;

b} 77210 801;

¢} 1231 10 1301,

dy 1797 10 1817,

e) 2424 to 2444:

£} 2533 0 2585;

£} 2862 to 2882;
h}y 3778 10 3836,
1} 4123 o 4169; and
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§) 4402 1o 4625,
from the 5 end of a human complement C3 mRNA sequence according to SEQ ID NO: 1
Embeodiment 4, The 1solated oligonuclestide of any one of embodiments 1-3, wherein the
sense strand comprises a nucleotide sequence that is substantially identical to a region between
any one of the nucleotide positions selected from:

a) 1281 to 1301,

b} 1797 10 1817,

¢) 2862 to 2882;

d} 4402 to 4424; and

e} 4520 to 4540,
from the 37 end of a human complement €3 mRNA sequence according to SEQ 1D NO: 1.
Embodiment &, The isolated oligonucleotide of embodiment 4, wherein the sense strand
comprises a nucleotide sequence that is at least 70%, at least 80%, at least 0%, at least 93%, or
at least 99% identical to a region between any one of the nucleotide positions selected from:

ay 1281 to 1301,

by 1797 t0 1817,

¢} 2862 to 2882,

d) 4402 to 4424; and

o) 4520 to 4540,
from the 57 end of a human complement U3 mRNA sequence according to SEQ 1D NGO 1.
Embodiment 6, The 1solated ohgonucieotide of embodiment 4, wherein the sense strand
comprises a nucleotide sequence that 15 identical {0 a region between any one of the nucleotide
positions selected from:

a) 1281 to 1301;

b} 1797 t0 1817,

¢y 2862 to 2882;

d) 4402 to 4424; and

e} 4520 1o 4540,

from the 5 end of a human complement C3 mRNA sequence according to SEQ ID NG: 1.
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Embodiment 7, The isolated sligonuclectide of any one of embodiments 1-3, wherein the
sense strand comprises a nucleotide sequence that 1s substantially identical to a region
comprising the sequence between any one of the nucleotide positions selected from:

a) 772 to 801;

b} 2424 1o 2444,

¢} 3784 to 3805,

d) 4123 to 4169,

) 4438 to 4509; and

£} 4558 to 4621,
from the 5 end of a human complement C3 mRNA sequence according to SEGID NG 1
Embodiment §, The isolated oligonucleotide of embodiment 7, wherein the sense strand
comprises a nucleotide sequence that is at least 70%, at least 80%, at least 90%, at least 95%, or
at least 99% identical to a region comprising the sequence between any one of the nucleotide
positions selected from:

ay 772 to 801,

b} 2424 to 2444,

¢} 3784 1o 3805,

dy 4123 10 4169,

e} 4438 to 4509, and

f} 4558 {0 4621,
from the 57 end of a human complement C3 mRNA sequence according to SEQ ID NGO 1.
Embodiment 9. The solated shgonucleotide of embodiment 7, wherein the sense strand
comprises a nucleotide sequence that is identical to a region comprising the sequence between
any one of the nucleotide positions selected from:

a} 772 to 801,

b} 2424 10 2444,

¢) 3784 10 3805

d) 4123 t0 4169,

&) 4438 to 4509; and

£} 4558 to 4621,

from the 5 end of a human complement C3 mRNA sequence according to SEQ ID NG 1.
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Embodiment 10, The isolated sligonuclectide of any one of embodiments 1-3, wherein the
sense strand comprises a sequence that is substantially identical to a region comprising the
sequence between any one of the nucleotide positions selected from:

a) 588 to 608,

b} 773 to 800,

¢) 2533 to 2585

d} 3778 to 3836,

e} 4492 to 4512; and

£} 4600 to 4625,
from the 5 end of a human complement C3 mRNA sequence according to SEGID NG 1
Embodiment 11, The isolated oligonucleotide of embodiment 7, wherein the sense strand
comprises a sequence that is at least 70%, at least 80%, at least 90%, at least 95%, or at least
99% 1dentical to a region comprising the sequence between any one of the nucleotide positions
selected from:

ay 588 to 608;

by 773 1o 800;

¢) 2533 to 2585;

d) 3778 10 3836,

) 4492 10 4512; and

3 4600 to 4625,
from the 57 end of a human complement C3 mRNA sequence according to SEQ ID NGO 1.
Embodiment 12, The solated shgonucleotide of embodiment 7, wherein the sense strand
comprises a sequence that 13 identical to a region comprising the sequence between any one of
the nucleotide positions selected from:

a} 583 o 608,

b} 773 to 800,

€} 2533 to 2585

d} 3778 to 3836,

&) 4492 to 4512; and

f) 4600 to 4625,

from the 5 end of a human complement C3 mRNA sequence according to SEQ ID NG 1.
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Embodiment 13, The isolated sligonuclectide of any one of embodiments 1-12, wherein the
isolated sligonucleotide is capable of inducing degradation of the C3 mRNA.

Embodiment 14, The 1solated sligonucieotide of any one of embodiments 1-13, wherein the
sense strand 15 a single stranded RNA molecule.

Embodiment 15, The 1solated oligonucieotide of any one of embodiments 1-13, wherein the
antisense strand 15 a single stranded RNA molecule.

Embodiment 16, The 1solated oligonucleotide of any one of embodiments 1-13, wherein
both the sense strand and the antisense strand are single stranded RNA molecules.

Embeodiment 17, The isolated oligonucleotide of embodiment 15 or 16, wherein the
antisense strand comprises a 37 overhang.

Embeodiment 18, The 1solated oligonucleotide of embodiment 17, wherein the 37 overhang
comprise at least one nucleotide.

Embodiment 19, The isolated oligonucleotide of embodiment 18, wherein the 3° overhang
comprise two nucleotides.

Embodiment 20, The 1solated oligonucleotide of embodiment 19, wherein the 3” overhang
comprises any one of thymidine-thymidine (dTdT), Adenime-Adenine {AA), Cysteine-Cysteine
(CC), Guanne~-Guanine (GG} or Uracil-Uracii (UU},

Embodiment 21, The solated oligonucieotide of any one of embodiments 1-20, wherein the

sense strand comprises an RNA sequence of at least 20 nucleotides in length.

Embodiment 22, The 1solated ohigonucieotide of embodiment 21, wheremn the sense strand
comprises an RNA sequence of 20 nucleotides in length.

Embodiment 23, The 1solated oligonucleotide of any one of embodiments 1-22, wheremn the
antisense strand comprises an RNA sequence of at least 22 nucleotides m length.

Embodinent 24. The 1solated oligonucleotide of embodiment 23, wherein the antisense
strand comprises an RNA sequence of 22 nucleotides in length.

Embodiment 25, The isolated oligonucleotide of any one of embodiments 1-24, wherein the
double stranded region is between 19 and 21 nucleotides in length.

Embodiment 26. The 1solated oligonucleotide of embodiment 25, wherein the double

stranded region is 20 nucleotides in length.
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Embodiment 27, The isolated sligonuclectide of any one of embodiments 1-26, wherein the
antisense strand comprises a nucleotide sequence according to any one oft SEQ ID NOs: 2-31
Embodiment 28, The 1solated sligonucieotide of any one of embodiments 1-24, wherein the
sense strand comprises a nucleotide sequence according to any one of. SEQ 1D NQOs: 32-61.
Embodiment 29, The 1solated oligonuclestide of embodiment 6, wherein the double
stranded region comprises;

i}y an antisense strand of nucleic acid sequence according to SEQ 1D NO: 10 (5’
UGUGUGUUGAUGCUGAGUUUGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 40 (5 AAACUCAGCAUCAACACACA 3,

it} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 11 (37
UCUAUCUUCAGGGUCAUCUGCU 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 41 (8 CAGAUGACCCUGAAGAUAGA 3,

i1} an antisense strand of nucleic acid sequence according to SEQ ID NG: 13 (5
DUUUUUGUUCAUUCUGAUUCCUU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 45 (5 GGAAUCAGAAUGAACAAAAA Y},

vy an antisense strand of nucleic acid sequence according to SEQ ID NG: 22 (8
UGAGUGUGAGACCUUGUCCAGG 37}, and a sense strand of nucleic actd sequence
according to SEQ ID NG: 52 (8 UGGACAAGGUCUCACACUCA 37,

v} an antisense strand of nucleic acid sequence according to SEQ ID NG: 23 (%
UCAGAGUGUGAGACCUUGUCCA 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 53 (5 GACAAGGUCUCACACUCUGA 37), or

vi) an antisense strand of nucleic acid sequence according to SEQ 1D NG: 27 (8
UGUAGAACCGGGUACAGCUUUC 37), and a sense strand of nucleic acid sequence

according to SEQ ID NG: 57 (57 AAGCUGUACCCGGUUCUACA 373}
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Embodiment 30, The isolated sligonucleotide of embodiment 9, wherein the double
stranded region comprises:

i} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 3 (8
UUAGUAGAAUUUCUCUGUAGGC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 33 (5" CUACAGAGAAAUUCUACUAA 3 Y,

it} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 5 {57
UAUGUAGUAGAAUUUCUCUGUA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 35 (5" CAGAGAAAUUCUACUACAUA 37,

111} an antisense strand of nucleic acid sequence according to SEQ ID NG: 6 (8
UGAUGUAGUAGAAUUUCUCUGU 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 36 (57 AGAGAAAUUCUACUACAUCA 3y,

iv) an antisense strand of nucleic acid sequence according to SEQ ID NO: 9 (S’
UUUAUVAGAUGUAGUAGAAUUUC 37, and a sense strand of nucleic acid sequence
according to SEQ ID NG: 39 (5" AAUUCUACUACAUCUAUAAA 3™,

v} an antisense strand of nucleic acid sequence according to SEQ ID NG 12(5°
UAAAAUAUAUUCAUGAGCUUCG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 42 (5 AAGCUCAUGAAUAUAUUUUA 37y,

vi) an antisense strand of nucleic acid sequence according to SEQ ID NG 17 (8
UAAGUCAAAGUCUUUUAGCUGC 37), and a sense strand of nucleic actd sequence
according to SEQ ID NG 47 (57 AGCUAAAAGACUUUGACUUA 37},

vii} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 18 (5
UAAAGUCAAAGUCUUUUAGCUG 373, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 48 (5” GCUAAAAGACUUUGACUUUA 37y,

viii} an antisense strand of nucleic acid sequence according to SEQ ID NO: 20(5°
UAAUUUAUUACAGGUGAGUIIGA 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NG: 50 (87 AACUCACCUGUAAUAAAUUA 37);

ix} an antisense strand of nucleic acid sequence according to SEQ ID NO: 21 (5
UCUGGUUUUAUGGUGACCUUGA 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 51 (5 AAGGUCACCAUAAAACCAGA 37},

174



WO 2024/081954 PCT/US2023/076973

x} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 24 (57
UUAUUGGUGAACUUUGAAAGCU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 54 (8" CUUUCAAAGUUCACCAAUAA 37,

x1} an antisense strand of nucleic acid sequence according to SEQ ID NOG: 25 (8
UUAAUAGGCGUAGACCUUGACU 37, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 55 {5 UCAAGGUCUACGCCUAUUAA 3},

xit} an antisense strand of nucleic acid sequence according to SEQ ID NG 28 (S
UCAGAGCUUGUUCAGCUUUCCA 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 58 (5" GAAAGCUGAACAAGCUCUGA 3°); or

xiti} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 30 (%
UUAUGAAGCAAUUCUCCUCAGC 37), and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 60 (87 UGAGGAGAAUUGCUUCAUAA 3.

Embodiment 31. The isolated oligonucleotide of embodiment 12, wherein the double
stranded region comprises:

1} an antisense sirand of nucleic acid sequence according to SEQ 1D NO: 2 (5
UGAGAAGACAAGGAGUCCUGCU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 32 (5 CAGGACUCCUUGUCUUCUCA 37y,

1) an antisense strand of nucleic acid sequence according to SEQ ID NO: 4 (8
UGUAGUAGAAUUUCUCUGUAGG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NQG: 34 (5" UACAGAGAAAUUCUACUACA 37},

11} an antisense strand of nucleic acid sequence according to SEQ ID NG 7(8
UAUAGAUGUAGUAGAAUUUCUC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 37 (5 GAAAUUCUACUACAUCUAUA 3,

) an antisense strand of nucleic acid sequence according to SEQ ID NO: 8 (87
UUAUAGAUGUAGUAGAAUTTUCU 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NG: 38 (5” AAAUUCUACUACAUCUAUAA 3,

v} an antisense strand of nucleic acid sequence according to SEQ 1D NG 13 (¥
UAUGAAGAAGUCCUGCAUUACU 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NGO 43 (5 UAAUGCAGGACUUCUUCAUA 3™,
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vi} an antisense strand of nucleic acid sequence according o SEQ 13 NO: 14 (57
UUUCGAACAACAGAGUAGGGUA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 44 (5 CCCUACUCUGUUGUUCGAAA 37,

vii} an antisense strand of nucleic acid sequence according to SEQ ID NO: 16 (5
UAAGUCUUUUAGCUGCAGUAGG 37}, and a sense sirand of nucleic acid sequence
according to SEQ 1D NO: 46 (5" UACUGCAGCUAAAAGACUUA 37},

viii} an antisense strand of nucleic acid sequence according to SEQ 1D NG 198
UGUUCAUUGAGCCAACGCACGA 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 49 (5° GUGCGUUGGCUCAAUGAACA 37,

x} an antisense strand of nucleic acid sequence according to SEQ ID NO: 26 (8
UUUGUAAUAGGCGUAGACCUUG 37, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 56 (57 AGGUCUACGCCUAUUACAAA 3

%} an antisense strand of nucleic acid sequence according to SEQ ID NG: 29 (58’
UAUGAAGCAAUUCUCCUCAGCA 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 59 (5" CUGAGGAGAAUUGCUUCAUA 37); or

x1) an antisense strand of nucleic acid sequence according to SEG ID NG: 31 (8
UUJUUGUAUGAAGCAAUUCUCCU 37, and a sense strand of nucleic acid sequence
according to SEGQ ID NGO 61 (87 GAGAAUUGCUUCAUACAAAA S
Embodiment 32, The 1solated oligonucleotide of any one of embodiments 1-31, wherein the
isolated ohigonucleotide attenuates expression of the U3 mRNA by at least 50% ata dose of 0.1
niL
Embodiment 33. The solated ohgonucleotide of embodiment 32, wheremn the double
stranded region comprises:

1) an antisense strand of nucleic acid sequence according to SEQ 1D NG: (57
VUUUAUAGAUGUAGUAGAATTUUC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NG: 32 (57 AAUUCUACUACAUCUAUAAA 3°) (87.6);

it} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 5 (5
UAUGUAGUAGAAUUUCUCUGUA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 35 (5 CAGAGAAAUUCUACUACAUA 37} (89.2);
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i1} an antisense strand of nucleic acid sequence according to SEQID NG 3 (5
UUAGUAGAAUUUCUCUGUAGGC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 33 (5" CUACAGAGAAAUUCUACUAA 37} (88.9);

v} an antisense strand of nucleic acid sequence according to SEQ D NO: 18(S’
UAAAGUCAAAGUCUUUUAGCUG 37}, and a sense sirand of nucleic acid sequence
according to SEQ ID NO: 48 (5 GUUAAAAGACUUUGACUUUA 37) (87.6);

v}an antisense strand of nucleic acid sequence according to SEQ 1D NG 4 (5
UGUAGUAGAAUUUCUCUGUAGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 34 (5 UACAGAGAAAUUCUACUACA 37) (87.6);

viy an antisense strand of nucleic acid sequence according to SEQ ID NO: 26 (87
UUUGUAAUAGGCGUAGACCUUG 37, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 56 (5" AGGUCUACGCCUAUUACAAA 37) (85.8),

vii} an antisense strand of nucleic acid sequence according to SHQ 1D NG: 25 (5
DUAAUAGGCGUAGACCUUGACU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 85 (5 UCAAGGUCUACGCCUAUUAA 373 (85.1);

vitl} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 22(8
UGAGUGUGAGACCUUGUCCAGG 37}, and a sense strand of nucleic actd sequence
according to SEQ ID NO: 52 (5 UGGACAAGGUCUCACACUCA 37) (84.2);

X} an antisense strand of nucleic acid sequence according to SEQ ID NO: 7 (5’
UAUAGAUGUAGUAGAAUTTUCUC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 37 (5 GAAAUUCUACUACAUCUAUA 37} (84.8);

<} an antisense strand of nucleic acid sequence according to SEQ 1D NO: B (5
UUAUAGAUGUAGUAGAAUTTUCU 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NG: 38 (57 AAAUUCUACUACALICUAUAA 37) {(88.2);

x1} an antisense strand of nucleic acid sequence according to SEQ ID NO: 23 (87
UCAGAGUGUGAGACCUUGUCCA 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 533 (5° GACAAGGUCUCACACUCUGA 37) (83.8);

xit} an antisense strand of nucleic acid sequence according to SEQ ID NO: 6 (8
UGAUGUAGUAGAAUUUCUCUGU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQO: 36 (5 AGAGAAAUUCUACUACAUCA 37} (83.8);
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xiti} an antisense strand of nucleic acid sequence according to SEQ ID NG 17 (5
UAAGUCAAAGUCUUUUAGCUGC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 47 (5 AGCUAAAAGACUUUGACUUA 37 (83.8);

xiv) an antisense strand of nucleic acid sequence according to SEQ ID NO: 28 (57
UCAGAGCUUGUUCAGCUUUCCA 37}, and a sense strand of nucleic acid sequence according
o SEQ I NO: 58 (5° GAAAGUUGAACAAGCUCUGA 3°) (82.8);

xv} an antisense strand of nucleic acid sequence according to SEQ 1D NG 10 (57
UGUGUGUUGAUGCUGAGUUUGG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 40 (5" AAACUCAGCAUCAACACACA 37} (82.8);

xvi) an antisense strand of nucleic acid sequence according to SEQ ID NG: 2(8°
UGAGAAGACAAGGAGUCCUGCU 37y, and a sense strand of nucleic acid sequence
according to SEG ID NO: 32 (8§ CAGGACUCCUUGUCUUCUCA 37) (82.0);

xvii) an antisense sirand of nucleic acid sequence according to SEQ ID NO: 12 (%
UAAAAUAUAUUCAUGAGCUUCG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 42 (5 AAGCUCAUGAAUAUAUUUUA 37 (8L.98);

xviit} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 30 (%
UUAUGAAGCAAUUCUCCUCAGC 37), and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 60 (5" UGAGGAGAAUUGCUUCAUAA 3 (81.8);

x1x) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 29 (87
UAUGAAGCAAUUCUCCUCAGCA 37}, and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 59 (5 CUGAGGAGAAUUGCUUCAUA 37 (81.3);

xx} an antisense strand of nucleie acid sequence according to SEQ ID NO: 13 (¥
UAUGAAGAAGUCCUGCAUTTACU 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NG 43 (5" UAAUGCAGGACUUCUUCAUA 3°) (812}

xx1) an antisense strand of nucleic acid sequence according to SEQ ID NG 14 (S
UUUCGAACAACAGAGUAGGGUA 37}, and a sense strand of nucleic acid sequence
according to SEG ID NO: 44 (5° CCCUACUCUGUUGUUCGAAA 37) (8L,

xxii) an antisense sirand of nucleic acid sequence according to SEQ ID NO: 19(8°
UGUUCAUUGAGCCAACGCACGA 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 49 (§5° QUGCGUUGGCUCAAUGAACA 37) (80.8);
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xxiii} an antisense strand of nucleic acid sequence according to SEQ ID NO: 20 (5
UAAUUYUAUUACAGGUGAGUUGA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 50 (5 AACUCACCUGUAAUAAAUUA 373 (80.8),

xxiv} an antisense strand of nucleic acid sequence according to SEQ ID NG 15(5°
UUUUUGUUCAUUCUGAUUCCUU 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 45 (5 GGAAUCAGAAUGAACAAAAA 3 (80.5);

xkxv} an antisense strand of nucleic acid sequence according to SEQ ID NG: 21 (5
UCUGGUUUUAUGGUGACCUUGA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: §1 (57 AAGGUCACCAUAAAACCAGA 37) (88.2);

xxvi) an antisense strand of nucleic acid sequence according to SEQ ID NOG: 31 (S
UUUUGUAUGAAGCAAUUCUCCU 37y, and a sense strand of nucleic acid sequence
according to SEGQ ID NGO 61 (5" GAGAAUUGCUUCAUACAAAA 3) (79.2);

xxvil} an antisense sirand of nucleic acid sequence according to SEQ D NG: 11 (¥
UCUAUCUUCAGGGUCAUCUGCU 37), and a sense strand of nucleic acid sequence according
to SEQ ID NG 41 (S CAGAUGACCCUGAAGAUAGA 37 (789,

xxvii} an antisense strand of nucleic acid sequence according to SEQ ID NO: 16 (5
UAAGUCUUUUAGCUGCAGUAGG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 46 {(§° UACUGCAGCUAAAAGACUUA 37) (78.8);

xxix} an antisense strand of nucleic acid sequence according to SEQ ID NO: 24 (S
UUAUUGGUGAACUUUGAAAGCT 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 54 (5" CUUUCAAAGUUCACCAAUAA 3y {78.6); or

xxx} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 27 {8
UGUAGAACCGGGUACAGCUUUC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQO: 57 (57 AAGCUGUACCCGGUUCUACA 373 (78.4).

Embodinent 34. The 1solated oligonucleotide of any one of embodiments 1-31, wheremn the
isolated ohigonuclestide attenuates expression of the U3 mRNA by 20% to 530% at a dose of 0.01
ndL

Embeodiment 35, The 1solated oligonucleotide of embodiment 34, wherein the double

stranded region comprises:
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i} an antisense strand of nucleic acid sequence according to SEQ 1D NGO: 11 (5°
UCUAUCUUCAGGGUCAUCUGCU 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 41 (5 CAGAUGACCCUGAAGAUAGA 37) (47.9)

it} an antisense strand of nucleic acid sequence according to SEQ 1D NQO: 24 (57
UUAUUGGUGAACUUUGAAAGCY 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 54 (5" CUUUCAAAGUUCACCAAUAA 3} (46,7},

iti} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 31 {87
VUUUUGUAUGAAGCAAUUCUCCU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 61 (5" GAGAAUUGCUUCAUACAAAA 37) (46.6);

iv) an antisense strand of nucleic acid sequence according to SEQ ID NO: 16 (S
UAAGUCUUUUAGCUGCAGUAGG 37), and a sense strand of nucleic acid sequence
according to SEGQ 1D NO: 46 (" UACUGCAGCUAAAAGACUUA 37) (46.6);

v} an antisense strand of nucleic acid sequence according to SEQ ID NG: 12 (58’
UAAAAUAUAUUCAUGAGCUUCG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 42 (5 AAGCUCAUGAAUAUAUUUUA 37 (45.7);

vi) an antisense strand of nuclewe acid sequence according to SEQ ID NG 15 (8
UUUUUGUUCAUUCUGAUUCCUU 37, and a sense strand of nucleie acid sequence
according to SEQ ID NO: 45 (5 GGAAUCAGAAUGAACAAAAA 37)(45.7),

vit} an antisense strand of nucleic acid sequence according to SEQ ID NG: 13 (87
UAUGAAGAAGUCCUGCAUUACU 37}, and a sense sirand of nucleic acid sequence
according to SEQ ID NO: 43 (5 UAAUGCAGGACUUCUUCAUA 37} (42.4); or

viil} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 108
UGUGUGUUGAUGCUGAGUUUIGE 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG 40 (5° AAACUCAGCAUCAACACACA 373 (41.5).

Embodinent 36. The 1solated oligonucleotide of any one of embodiments 1-31, wherein the
isolated ohigonuclestide attenuates expression of the U3 mRBRNA by at least 50% at a dose of 0.01
ndL

Embeodiment 37, The 1solated oligonucleotide of embodiment 36, wherein the double

stranded region comprises:
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i} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 3 (&
UUAGUAGAAUUUCUCUGUAGGC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NOG: 33 (5" CUACAGAGAAAUUCUACUAA 37y (713},

it} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 29 (57
UAUGAAGCAAUUCUCCUCAGCA 37), and a sense strand of nucleic acid sequence according
o SEQ I NO: 39 (5" CUGAGGAGAAUUGCUUCAUA 3°) (68.5);

iti} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 25 (87
VUUAAUAGGCGUAGACCUUGACU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 55 (5” UCAAGGUCUACGCCUAUUAA 37) (67.6);

iv) an antisense strand of nucleic acid sequence according to SEQ ID NO: 9 (S°
UUUVAUAGAUGUAGUAGAAUUUC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NG: 39 (5" AAUUCUACUACAUCUAUAAA 37) (88.1);

v} an antisense strand of nucleic acid sequence according to SEQ ID NG: 8 (5’
DUAUAGAUGUAGUAGAAUUUCU 3°), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 38 (5 AAAUUCUACUACAUCUAUAA 37} (66.9);

vi) an antisense strand of nuclewe acid sequence according to SEQ ID NG: 26 (8
UUUGUAAUAGGCGUAGACCUUG 37), and a sense strand of nucleic acid sequence
according to SEQ D NO: 56 (57 AGGUCUACGCCUAUUACAAA 37) (66.8);

vit} an antisense strand of nucleic acid sequence according to SEQ ID NG: 5 (87
UAUGUAGUAGAAUUUCUCUGUA 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 35 (5" CAGAGAAAUUCUACUACAUA 37} (68.9);

viii} an antisense strand of nucleic acid sequence according to SEQ ID NO: 17 (¥’
UAAGUCAAAGUCUUUUAGCUGC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG 47 (57 AGCUAAAAGACUUUGACUUA 371 (89.4);

ik} an antisense strand of nucleic acid sequence according to SEQ ID NO: 7(5°
UAUAGAUGUAGUAGAAUTUCUC 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 37 {5 GAAAUUCUACUACAUCUAUA 37) (8%.1);

x} an antisense strand of nucletc acid sequence according to SEQ 1D NG 18 ({(5°
UAAAGUCAAAGUCUUUUAGCUG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 48 (5" GCUAAAAGACUUUGACUUUA 373 (58.9);
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xi} an antisense strand of nucleic acid sequence according to SEQ 123 NO: 4 (5
UGUAGUAGAAUUUCUCUGUAGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 34 (5" UACAGAGAAAUUCUACUACA 37y (872,

xii} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 28 (57
UCAGAGCUUGUUCAGCUUUCCA 37}, and a sense strand of nucleic acid sequence according
o SEQ D NO: 38 (5" GAAAGCUGAACAAGCUCUGA 37) (56.8);

xiii} an antisense strand of nucleic acid sequence according to SEQ ID NG: 22 (5
UGAGUGUGAGACCUUGUCCAGG 37), and a sense strand of nucleic acid sequence
according to SEQ 12 NQO: 52 (5 UGGACAAGGUCUCACACUCA 37) (86.2);

xiv) an antisense strand of nucleic acid sequence according to SEQ ID NO: 14 (5’
UUUCGAACAACAGAGUAGGGUA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 44 (8" CCCUACUCUGUUGUUCGAAA 37) (56.9);

xv} an antisense strand of nucleic acid sequence according to SEQ ID NG: 23 (S
UCAGAGUGUGAGACCUUGUCCA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 53 (5 GACAAGGUCUCACACUCUGA ¥7) (858.5);

xvi} an antisense strand of nucleic acid sequence according to SEQIDNG: 6 (8
UGAUGUAGUAGAAUUUCUCUGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 36 (5 AGAGAAAUUCUACUACAUCA 37) (85.3);

xvii) an antisense strand of nuclete acid sequence according to SEQ ID NO: 19 (8
UGUUCAUUGAGCCAACGCACGA 37), and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 49 (5 GUGCGUUGGCUCAAUGAACA 37) (83.4);

xviit} an antisense strand of nucleie acid sequence according to SEQ 1D NO: 20 (57
UAAUUUAUUACAGGUGAGUIUIGA 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NQO: 50 (57 AACUCACCUGUAAUAAAUUA 37) (83.4),

x1x) an antisense strand of nucleic acid sequence according to SEQ ID NG 30 (8
UUAUGAAGCAAUUCUCCUCAGU 37}, and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 60 (57 UGAGGAGAAUUGCUUCAUAA 37) (52.9);

xx} an antisense strand of mucleic acid sequence according to SEQ ID NG: 2 (5°
UGAGAAGACAAGGAGUCCUGCU 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 32 (8" CAGGACUCCUUGUCUUCUCA 37y (50,9,
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xxi} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 27 (5
UGUAGAACCGGGUACAGCUUUC 3%y, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 57 (5° AAGCUGUACCCGGUUCUACA 37 (80.9); or

xxii} an antisense strand of nucleic acid sequence according to SEQ ID NG: 21 (57
UCUGGUUUUAUGGUGACCUUGA 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 51 (5" AAGGUCACCAUAAAACCAGA 37) (50.9).
Embodiment 38, An isolated oligonucleotide comprising a sense strand and an antisense
strand, wherein:

the sense strand comprises a nucleotide sequence that 1s substantially identical to a region
comprising 19-25 nucleotides between any cne of the nucleotide positions selected from:

a) 33 to 533;

b} 237 to 260;

¢} 444 1o 480;

d) 583 to 879;

ey 1118 to 1328,

3 1409 1o 1542;

2} 1619 to 1648;

hy 1754 10 1816,

1y 2232 10 2256;

1) 2300 10 2368;

I} 2423 to 2452;

1) 2518 10 2726,

m} 2360 to 2883,

n} 2981 to 3043,

0} 3125 to 3239,

P} 3298 to 3437,

q) 3567 to 3638;

r} 3767 to 3913,

s} 3985 1o 4430; and

1) 4490 t¢ 5054,
from the 5 end of a €3 mRNA sequence according to SEQ D NQ: 1,
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and the antisense strand is substantially complementary to the sense strand such that the
sense strand and the antisense strand together form a double stranded region.

Embeodiment 39, The 1solated sligonucieotide of embodiment 38, wherein the isolated
oligonucleotide attenuates expression of the C3 mRNA by 20% to 50% at a dose of 0.1 nM.
Embodiment 48, The 1solated oligonucleotide of embodiment 39, wherein the double
stranded region comprises;

i}y an antisense strand of nucleic acid sequence according to SEQ 1D NO: 71 (5
UGUAGAUGGUCUUGUCUGUCUG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 236 (5° GACAGACAAGACCAUCUACA 37) (49.9);

it} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 106 (57
UUGAUGCUCAAGGGCUUCUGGC 37), and a sense strand of nucleic acid sequence
according to SEGQ 1D NGO 271 (5" CAGAAGCCCUUGAGCAUCAA 37) (49.2);

i1} an antisense strand of nucleic acid sequence according to SEQ ID NG: 97 (S
UVAAGAUGACAAAGGCAGUUCCC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 262 (57 GAACUGCCUUUGUCAUCUUA 375 (49.1)

vy an antisense strand of nucleic acid sequence according to SEQ ID NG: 168 (8
UCAAAGUCAAAGUCUUUUAGCU 37, and a sense strand of nucleic acid sequence
according to SEQ ID NG: 333 (5° CUAAAAGACUUUGACUUUGA 375 (49.1);

v} an antisense strand of nucleic acid sequence according to SEQID NG: 113 (S
UGAAGGAAGGGAUGAAGUCGGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 280 (5 CGACUUCAUCCCUUCCUUCA 37) (48.8);

vi) an antisense strand of nucleic acid sequence according to SEQ 1D NG: 173 (8
UCUUUUGGUAUUGAGCCAAGGC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQO: 338 (5” CUUGGCUCAAUACCAAAAGA 37) (48.2)

vit} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 116 (57
UUUCUGACUGGCCGCUUUUUAC 37), and a sense strand of nucleic acid sequence according
to SEQ I NQO: 281 (5" AAAAAGCGGCCAGUCAGAAA 3y (47.4);

vitl} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 169 (5°
UCACAAAGUCAAAGUCUUUUAG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 334 (57 AAAAGACUUUGACUUUGUGA 37) (47.1);
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ix} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 66 (8
UGUUUUUUGCCUGGGAAGUCGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 231 (5° GACUUCCCAGGCAAAAAACA 37) (46.8);

x} an antisense sirand of nucleic acid sequence according to SEQ ID NO: 153 (5
UUGAAGGCCAGCUGCUGGGUGU 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 318 (5° ACCCAGCAGCUGGUCUUCAA 37) (46.3);

ki) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 189 (57
UCUGUUUCCGGUGCUGGUUUUA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 354 (5" AAACCAGCACCGGAAACAGA 3) (45.6);

xit} an antisense strand of nucleic acid sequence accerding to SEQ ID NG: 103 (87
UUGUUGAUGCUGAGUUUGGCCA 37), and a sense strand of nucleic acid sequence
according to SEGQ 1D NO: 268 (5" GCCAAACUCAGCAUCAACAA 37) (45.3)

Xii1} an antisense strand of nucleic acid sequence according to SEQ ID NG: 225 (S
UGUCCAACCUGCACCUCAUCCG 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 390 (S GAUGAGGUGCAGGUUGGACA 37) (44.5);

xiv) an antisense strand of nucleie acid sequence according to SEQ ID NG 117 (8
UAUCUUCAGGGUCAUCUGCUGC 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 282 {5 AGCAGAUGACCCUGAAGAUA 37} (44.5);

xv} an antisense strand of nucleic acid sequence according to SEQ ID NG: 81 (8
UCAUAGUAGGCUCGGAUCUUCC 37), and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 246 (5" AAGAUCCGAGCCUACUAUGA 37) (44.4);

xvi} an antisense strand of nucleic acid sequence according to SEQ 1D NQO: 133 (&7
UGUUUCGAACAACAGAGUAGGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQ: 298 (5° CUACUCUGUUGUUCGAAACA 37} (43.9)

xvii} an antisense strand of nucleic acid sequence according to SEQ D NG: 107 (57
UCAGGUAAUUGUUGGAGUUGCC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 272 (5" CAACUCCAACAAUUACCUGA 37) (43.0);

xviii} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 68 (57
UGUCUGUCUGGAUGAAGAGGUA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 233 (5" CCUCUUCAUCCAGACAGACA 37) {42.6);
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xix} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 222 (57
UGUACUCGUCAAAGUCAUUGGA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 387 (5" CAAUGACUUUGACGAGUACA 37y {(42.5);

xx} an antisense strand of nucleic acid sequence according to SEQ ID NO: 139 (8
UGGAUUGUGGAGUAGUUCCACC 37, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 304 (5 UGGAACUACUCCACAAUCCA 37) (41.8);

xkxi) an antisense strand of nucleic acid sequence according to SEQ 12 NO: 158 (57
UGGAAGUCUCCUGCUUUAGUGA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 323 (5 ACUAAAGCAGGAGACUUCCA 37) (40.3);

xxii} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 83 (87
UUUUCAUAGUAGGCUCGGAUCU 37y, and a sense strand of nucleic acid sequence
according to SEGQ 1D NO: 248 (57 AUCCGAGCCUACUAUGAAAA 37} (40.0)

xxiii} an antisense strand of nucleic acid sequence according to SEQ ID NG: 156 (S’
UCAGGAUCAGCCAUUUAACAGC 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 321 (§" UGUUAAAUGGCUGAUCCUGA 37 (39.9);

xxiv}) an antisense strand of nucleie acd sequence according to SEQ 1D NO: 208 (8
UCUUGUCCAGGUAGAUGAUGAG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 373 (5 CAUCAUCUACCUGGACAAGA 37) (39.4);

xxv} an antisense strand of nucleic acid sequence according to SEQ ID NG 62 (S8
UGACAGUGCAGGGUCAGAGGGA 373, and a sense sirand of nucleic acid sequence
according to SEQ ID NO: 227 (5 CCUCUGACCCUGCACUGUCA 37) (328.3);

xxvij an antisense strand of nucleic acid sequence according to SEQ 1D NO: 202 (87
UCUAUCGGAGAAGGCUUUGUCC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 367 (57 ACAAAGCCUUCUCCGAUAGA 373 (39.2);

xxvil} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 80 (57
UCUUCCACUGGCCCAUGUUGAC 37}, and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 245 (5° CAACAUGGGCCAGUGGAAGA 37) (38.2);

xxviii) an antisense strand of nucleic acid sequence according to SEQ ID NG 174 (5
UGAUUCCCAGUGGAUACGGUGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 339 (57 ACCGUAUCCACUGGGAAUCA 37) (38.8);
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xxix} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 65 (57
UUUUUUUGCCUGGGAAGUCGUG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 230 (5" CGACUUCCCAGGCAAAAAAA 371 (38.3);

xxx)} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 214 (8
UGGUUGUAAUAGGCGUAGACCU 37}, and a sense sirand of nucleic acid sequence
according to SEQ 1D NO: 379 (5 GUCUACGCCUAUUACAACCA 37) (38.3);

xxxi} an antisense strand of nucleic acid sequence according to SEQ I NO: 141 {57
UCUGCAGAAGGCUGGAUUGUGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 306 (7 ACAAUCCAGCCUUCUGCAGA 37y (37.4);

xxxii} an antisense strand of nucleic acid sequence according to SEQ ID NG: 91 (&7
UCUCUGUAGGCUCCACUAUGAC 37y, and a sense strand of nucleic acid sequence according
to SEQ ID NO: 256 (5° CAUAGUGGAGCCUACAGAGA 37) (34.8);

xxxiii) an antisense strand of nucleic acid sequence according to SEQ ID NG: 88 (S
UGAAACUGGGCAGCACGUACUC 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 253 (5" GUACGUGCUGCCCAGUUUCA 37} (34.5);

xXXiv) an antisense strand of nucleiwe acid sequence according to SEQ ID NO: 165 (5
UCUGCAGUAGGGCCAAGAGGGC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 330 (5 CCUCUUGGCCCUACUGCAGA 37) (33.3)

xxxv) an antisense strand of nucleie acid sequence according to SEQ ID NO: 140(8°
UCUGGAUUGUGGAGUAGUUCCA 373, and a sense sirand of nucleic acid sequence
according to SEQ ID NO: 305 (5 GAACUACUCCACAAUCCAGA 37) (32.2);

kxxvi) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 183 (57
UCUUUUCCUUCAGCUGUGACUG 37), and a sense strand of nucleic acid sequence according
to SEG ID NO: 348 (5 GUCACAGCUGAAGGAAAAGA 37) (32.0)

xxxvii} an antisense strand of nucleie acid sequence according to SEQ ID NG: 179 (5°
UCUGUGAAACCCUCAUUUUCCH 37), and a sense strand of nucleic acid sequence according
to SEQ I NQO: 344 (5" GAAAAUGAGGGUUUCACAGA 37) (3L.6);

xxxvil) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 127 (5
UCAUUACUGUGACCUCGAAGGG 37y, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 292 (5" CUUCGAGGUCACAGUAAUGA 37y (31.2);



WO 2024/081954 PCT/US2023/076973

xxxix} an antisense strand of nucleic acid sequence according to SEQ 13} NO: 185 (5°
UGAGGUCGAAUUUAUUACAGGU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 350 (5" CUGUAAUAAAUUCGACCUCA 37) (31.1);

xL} an antisense strand of nucleic acid sequence according to SEQ ID NO: 111 (S
UCAUUCGCAGGAGGAAGUUGAC 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 276 (5 CAACUUCCUCCUGCGAAUGA 37} (30.7);

xLi) an antisense strand of nucleic acid sequence according to SEQ ID NO: 157 (8
UGUAUCACGGGCGCAUCCUCCU 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 322 (5" GAGGAUGCGCCCGUGAUACA 37 (29.7),

xb.11} an antisense strand of nucleic acid sequence according to SEQ D NO: 164 (¥
UCAGCAAUGGCCACAGUGUAGG 37), and a sense strand of nucleic acid sequence
according to SEG ID NO: 329 (5" UACACUGUGGCCAUUGCUGA 37) (28.3);

=Lt} an antisense strand of nucleic acid sequence according to SEQ D NO: 90 (5
UCACUAUGACCUCGAAACUGGG 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 255 (5 CAGUUUCGAGGUCAUAGUGA 37 (27.8);

xLiv} an antisense strand of nucleic acid sequence according to SEQ ID NG: 87 (8
UGUACUCCUUCACCUCAAACUC 37), and a sense strand of nucleic acid sequence according
to SEQ ID NQO: 252 (5 GUUUGAGGUGAAGGAGUACA 37} (26.9);

xL.v) an antisense strand of nucleic acid sequence according to SEQ ID NG 199 (S
UCUCAUACUUGGAGAUGUAUCU 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 364 (5 AUACAUCUCCAAGUAUGAGA 37} (26.7).

xEvi} an antisense strand of nucleic acid sequence according to SEQ D NO: 184 (82
UCUUAGCAUGGUACAUUGUCAC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG 349 (5" GACAAUGUACCAUGCUAAGA 37) (26.3);

xb.vit) an antisense strand of nucleic acid sequence according to SE(Q 1D NG: 400 (58
UUGUAGUUGCAGCAGUCCAGGA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 426 (5 CUGGACUGCUGCAACUACAA 37) (41.9);

xbiii} an antisense strand of nucleic acid sequence according to SEQ 1 NO: 110 (5’
UGAGGAAGUUGACGUUGAGGGY 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 275 (5° CCUCAACGUCAACUUCCUCA 3°) (23.4);
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xbLix}) an antisense strand of nucleic acid sequence according to SEQ ID NO: 147 (8
UGGCAUCCUCUGUCAUCUGGGC 37}, and a sense strand of nucleic acid sequence according
to SEQ ID NO: 312 (5° CCAGAUGACAGAGGAUGCCA 371 (23.3),

L} an antisense strand of nucleic acid sequence according to SEQ ID NO: 218 (S
UUUUUGUAUGAAGCAAUUCUCC 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 383 (57 AGAAUUGCUUCAUACAAAAA S (22.5);

L1} an antisense strand of nucleic acid sequence according to SEQ ID NO: 138 (8
UGAUUGUGGAGUAGUUCCACCC 37), and a sense strand of nucletc acid sequence
according to SEQ 1D NO: 303 (5 GUGGAACUACUCCACAAUCA 37y (22.5);

L1} an antisense strand of nucleic acid sequence according to SEQ ID NO: 114 (%
UGAUGAAGUCGGUGGUGAUGGA 37, and a sense strand of nucleic acid sequence
according to SEG ID NO: 279 (§° CAUCACCACCGACUUCAUCA 37) (21.4);

Liit) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 85 (8
UCUCCUUCACCUCAAACYUCAGU 37), and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 250 (5" UGAGUUUGAGGUGAAGGAGA 37 (21L.3);

Liv) an antisense strand of nucleic acid sequence according to SEQ ID NG: 152(8
UCUUCUUGAUGAGCUCCAAGGC 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 317 (5” CUUGGAGCUCAUCAAGAAGA 37} (20.8);

Lv) an antisense strand of nucleic acid sequence according to SEQ ID NO: 402 (57
UCUCAUCCAGGUUACUCCUGGC 37), and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 428 (5" CAGGAGUAACCUGGAUGAGA 37} (40.4);

Lvi) an antisense strand of nacleic acid sequence according to SEQ ID NO: 136 (8
VUCUUGGUUCUGCCGGUAAUTGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 301 (57 AAUUACCGGCAGAACCAAGA 37 (20.7);

Lwviy an antisense strand of nucleic acid sequence according to SEQ 1D NQO: 209 (87
UGACCUUGUCCAGGUAGAUGAU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 374 (5" CAUCUACCUGGACAAGGUCA 37) (20.3), or

Lviit) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 412 {57
UCUCUGGGAACUCACUUCGGGA 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 438 (5° CCGAAGUGAGUUCCCAGAGA 371 (30.4).
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Embeodiment 41, The 1solated nucleotide of embodiment 38, wherein the 1solated
oligonucleotide attenuates expression of the 3 mRNA by at least 50% at a dose of 0.1 nM.
Embeodiment 42, The 1solated oligonucleotide of embodiment 41, wherein the double
stranded region comprises:

i} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 94 (8°
VUAGAUGUAGUAGAAUTUCUCU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 259 (5" AGAAAUUCUACUACAUCUAA 37) (89.3);

it} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 74 (37
UGACAAGGAGUCCUGCUUGACC 37), and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 239 (5" UCAAGCAGGACUCCUUGUCA 3°) (80.4);

i1} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 70 (57
VUUAGAUGGUCUUGUCUGUCUGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 235 (5 AGACAGACAAGACCAUCUAA 3 (79.7);

v} an antisense strand of nucleic acid sequence according to SEQ ID NO: 64 (§°
UUUUUUGCCUGGGAAGUCGUGG 37), and a sense strand of nucleie acid sequence
according to SEQ ID NG: 229 (57 ACGACUUCCCAGGCAAAAAA 3 (78.7);

v} an antisense strand of nucleic acid sequence according to SEQ ID NGO 172 /(S
UUAGUAUCUCUGUUCAUUGAGC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NQO: 337 (57 UCAAUGAACAGAGAUACUAA 37) (784);

vi) an antisense strand of nucleic acid sequence according to SEQ 1D NG 226 (87
UGUCAGUUGGGGCACCCAAAGA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQO: 391 (8" UUUGGGUGCCCCAACUGACA 37 (78.3);

vit} an antisense strand of nucleic acid sequence according to SEQ 1D NQO: 217 (57
UUUGUAUGAAGCAAUUCUCCUC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 382 (5” GGAGAAUUGCUUCAUACAAA 37) (78.90),

v} an antisense strand of nucleic acid sequence according to SEQ ID NO: 131 (5
UGAACAACAGAGUAGGGUAGC( 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 296 (5" CUACCCUACUCUGUUGUUCA 3°) (77.9);

ix} an antisense strand of nucleic acid sequence according to SEQ ID NGO 113 (8
UAUCAGGUAGGUGUAGUAGCGG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 278 (5° GCUACUACACCUACCUGAUA 37} (77.8);
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x} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 126 (5
UAUUACUGUGACCUCGAAGGGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 291 (5" CCUUCGAGGUCACAGUAAUA 37 (77.6)

x1} an antisense strand of mucleic acid sequence according to SEQ ID NGO 146 (57
UGAAUUCUGGUCUCAGACUCGE 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 311 (5 GAGUCUGAGACCAGAAUUCA 3" (77.6);

xit} an antisense strand of nucleic acid sequence according to SEQ ID NG 1706 (8
UGUAUCYCUGUUCAUUGAGCCA 3}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 335 (5° GCUCAAUGAACAGAGAUACA 37y (76.8);

xiil} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 123 (5
UUUUCAAAAAUAUAUUCAUGAG 37), and a sense strand of nucleic acid sequence
according to SEG ID NO: 288 (5" CAUGAAUAUAUUUUUGAAAA 37) (76.6);

xiv} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 93 (5
UAGUAGAAUUUCUCUGUAGGCU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 258 (5" CCUACAGAGAAAUUCUACUA 37) (76.5);

xv} an antisense strand of nucleic acid sequence according to SEQ ID NO: 124 (5
UCUUUCAAAAAUAUAUUCAUGA 3°), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 289 (57 AUGAAUAUAUUUUUGAAAGA 37y (76.1);

xvi) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 198 (S’
UCAUACUUGGAGAUGUAUCUGU 373, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 363 (5 AGAUACAUCUCCAAGUAUGA 37} (76.8);

xvil} an anfisense strand of nucleic acid sequence according to SEQ ID NO: 145 (82
UAAUUCUGGUCUCAGACUCGGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NQO: 310 (§8” CGAGUCUGAGACCAGAAUUA 37) {75.5);

xviil}) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 188 (5
UGUUUTUAUGGUGACCUUGAGGU 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 353 (5" CUCAAGGUCACCAUAAAACA 37) (75,5,

xix} an antisense strand of nucleic acid sequence according to SEQ D NO: 67 (57
UCUGUCUGGAUGAAGAGGUACC 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 232 (5" UACCUCUUCAUCCAGACAGA 37y (715.1);
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xx} an antisense strand of mucleic acid sequence according to SEQ ID NG: 72 (5
VUGUAGAUGGUCUUGUCUGUCU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 237 (5° ACAGACAAGACCAUCUACAA 37 (75.9);

xx1) an antisense strand of nucleic acid sequence according to SEQ ID NO: 159 (5
UAAGGAAGUCUCCUGCUUUAGU 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 324 (5" UAAAGCAGGAGACUUCCUUA 37) (74.7);

xkxit) an antisense strand of nucleic acid sequence according to SEQ ID NO: 181 (8
VUUUCCUUCAGCUGUGACUGUGA 37), and a sense strand of nucletc acid sequence
according to SEQ ID NO: 346 (57 ACAGUCACAGCUGAAGGAAA 37y (74.6);

xxiit} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 108 (¥’
UGAGAUGCAGGUAAUUGUUGGA 37), and a sense strand of nucleic acid sequence
according to SEGQ 1D NO: 273 (5" CAACAAUUACCUGCAUCUCA 37) (74.6);

xxiv) an antisense strand of nucleic acid sequence according to SEQ D NO: 96 (5
VAGAUGACAAAGGCAGUUCCCU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 261 (5 GGAACUGCCUUUGUCAUCUA 373 (74.6);

xxv} an antisense strand of nucleic acid sequence according to SEQ ID NO: 129 (53
UGAAGAAGUCCUGCAUUACUGU 37, and a sense strand of nucleic acid sequence
according to SEQ ID NG: 294 (57 AGUAAUGCAGGACUUCUUCA 37) (72.9);

xxvi} an antisense strand of nucleic acid sequence according to SEQ ID NO: 196 (8
UUACUUGGAGAUGUAUCUGUCA 373, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 361 (5 ACAGAUACAUCUCCAAGUAA 373 {72.8);

Kxvil} an antisense strand of nucleic acid sequence according to SEQ ID NO: 122 /(8
UUUCAAAAAUAUAUUCAUGAGC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQO: 287 (5" UCAUGAAUAUAUUUUUGAAA 37) {(72.4);

xxviii) an antisense strand of nucleic actd sequence according to SEQ D NQG: 160 (57
UUUCAUGUAGUUGGCUUCAAGG 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 325 (5" UUGAAGCCAACUACAUGAAA 37 (72.2);

xxix} an antisense strand of nucleic acid sequence according to SEQ D NQO: 162 (57
UAUCUCUGUAGGUUCAUGUAGU 37), and a sense strand of nucleic acid sequence
according o SEQ 1D NO: 327 (5" UACAUGAACCUACAGAGAUA 3y (7L.9),
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xxx} an antisense strand of nucleic acid sequence according to SEQ 1D NG 104 (5°
UGUGUUGAUGCUGAGUUUGGCC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 269 (5" CCAAACUCAGCAUCAACACA 37) (TL7y;

xxxi} an antisense strand of nucleic acid sequence according to SEQ ID NO: 201 (8
UCUUUGUCCAGCUCAUACUYUGG 37), and a sense strand of nucleic acid sequence according
o SEQ I NO: 366 (5" AAGUAUGAGCUGGACAAAGA 37) (TL3),

Kxxii) an antisense strand of nucleic acid sequence according to SEQ ID NO: 63 (&
VUUUUUGCCUGGGAAGUCGUGGA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 228 (5 CACGACUUCCCAGGCAAAAA 37y (TL.1);

xxxiii} an antisense strand of nucleic acid sequence according to SEQ D NO: 178 (¥
UCAUUUUCCUUGGUCUCUUCUG 37, and a sense strand of nucleic acid sequence according
to SEQ ID NO: 343 (5" GAAGAGACCAAGGAAAAUGA 37) (TL8y;

xxxiv) an antisense strand of nucleic acid sequence according to SEQ ID NO: 203 (5
DUUCCUAUCGGAGAAGGCUUUG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 368 (57 AAGCCUUCUCCGAUAGGAAA 373 (70,9

xxxv} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 216 (%
UGAAGCAAUUCUCCUCAGCACA 37), and a sense strand of nuclewc acid sequence according
to SEQ ID NO: 381 (8 UGCUGAGGAGAAUUGCUUCA 37) (78.9);

xxxvi) an antisense strand of nucleic acid sequence according to SEQ ID NG 220 (37
UGUACACAUAGUCCACUCCUGG 37), and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 385 (5" AGGAGUGGACUAUGUGUACA 37) (70.5);

Kxxvil} an antisense strand of nucleic acid sequence according to SEQ ID NO: 118 (%
UUAUCUUCAGGGUCAUCUGCUG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQO: 283 (§5° GCAGAUGACCCUGAAGAUAA 37) {70.4);

xxxviii} an antisense strand of nucleic acid sequence according to SEQ 1B NG: 194 (57
UUAGACAUAGUGGCAUCCUGGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 359 (5" CAGGAUGCCACUAUGUCUAA 373 (70.3);

xxxix}) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 219 (57
UUACACAUAGUCCACUCCUGGC 37}, and a sense strand of nucleic acid sequence according

to SEQ ID NO: 384 (5° CAGGAGUGGACUAUGUGUAA 37) (69.8);
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xL} an antisense strand of nucleic acid sequence according to SEQ D NO: 99 (57
UGUCUTUGGUGAAGUGGAUCUGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 264 (5" AGAUCCACUUCACCAAGACA 37) (69.0);

xL.1} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 154 (5
UAAGACCUUGACCACGUAGGCG 37), and a sense strand of nucleic acid sequence according
o SEQ [ NO: 319 (5" CCUACGUGGUCAAGGUCUUA 37) (68.7);

xLii} an antisense strand of nucleic acid sequence according to SEQ ID NGO 171 (5’
UAGUAYCUCUGUUCAUUGAGCC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 336 (57 CUCAAUGAACAGAGAUACUA 37y (68.7);

xb.ii1} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 195 (S
UCAGUCAUCAUGGAUAUGUCCA 37), and a sense strand of nucleic acid sequence
according to SEGQ 1D NO: 360 (5 GACAUAUCCAUGAUGACUGA 37) (68.7);

xbLiv} an antisense strand of nucleic acid sequence according to SEQ D NG: 73 (8
UGUGUAGAUGGUCUUGUCUGUC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 238 (5" CAGACAAGACCAUCUACACA 37} (68.3);

xLv} an antisense strand of nucleiwe acid sequence according to SEQ ID NO: 180 (87
UUUCAGCUGUGACUGUGAAACC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NG: 345 (8 UUUCACAGUCACAGCUGAAA 37) (68.3).

xLvi) an antisense strand of nucleic acid sequence according to SEQ 1D NG: 92 (8
UULUCUCHGUAGGCUCCACUAUG 37), and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 257 (5" UAGUGGAGCCUACAGAGAAA 37} (67.8);

xEvii) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 75({§
UAAGACAAGGAGUCCUGCUUGA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQ: 240 (5° AAGCAGGACUCCUUGUCUUA 37) (67.3),

xbviit) an antisense strand of nucleic acid sequence according to SEQ ID NO: 137 (8
UGUAGUUCCACCCUCACCUUGA 37}, and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 302 (57 AAGGUGAGGGUGGAACUACA 37) (66.3);

xbLix} an antisense strand of nucleic acid sequence according to SEQ [D NG 89(8
UCUAUGACCUCGAAACUGGGCA 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 254 (5° CCCAGUUUCGAGGUCAUAGA 37 (66.2);
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L} an antisense strand of nucleic acid sequence according to SEQ 13 NO: 130 (5’
UGAUGAAGAAGUCCUGCAUUAC 37, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 295 (5" AAUGCAGGACUUCUUCAUCA 37) (66.1);

Li} an antisense strand of nucleic acid sequence according to SEQ 1D NQO: 69 (5°
UUUGUCUGUCUGGAUGAAGAGG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 234 (8 UCUUCAUCCAGACAGACAAA 37) (66.1);

Lii} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 176 (5
VUUUUUCCUUGGUCUCUUCUGAU 37), and a sense strand of nucletc acid sequence
according to SEQ ID NO: 341 (5° CAGAAGAGACCAAGGAAAAA 37 (63.9);

L) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 100 (5
UGAGGUCAAAGGGCAUUCCUGG 37), and a sense strand of nucleic acid sequence
according to SEG ID NO: 265 (57 AGGAAUGCCCUUUGACCUCA 37) (65,7,

Liv) an antisense sirand of nucleic acid sequence according to SEQ ID NO: 82 (¥
DUUCAUAGUAGGCUCGGAUCUU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 247 (5 GAUCCGAGCCUACUAUGAAA 373 (65.6);

Lwvy an antisense strand of nucletc acid sequence according to SEQ ID NG: 212 (8
UGUAAUAGGCGUAGACCUUGAC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NG: 377 (5 CAAGGUCUACGCCUAUUACA 37) (68.6);

Lwvi) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 191 (&
UAUCAUAGUGUUCUUGGCAUCC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 356 (5 AUGCCAAGAACACUAUGAUA 37} (65.4);

Lvil} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 161 (¥
VUGUAGGUUCAUGUAGUUGGCU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQ: 326 (5" CCAACUACAUGAACCUACAA 37) (65.4);

Lviit) an antisense strand of nucleic acid sequence according to SEQ ID NO: 112 (8
UGUGUAGUAGCGGAUCUUGGCC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 277 (5° CCAAGAUCCGCUACUACACA 37 (85.2);

Lix) an antisense strand of nucleic acid sequence according to SEQ ID NO: 151 (8
VUUCUUGAUGAGCUCCAAGGCC 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 316 (5° CCUUGGAGUUCAUCAAGAAA 37) {65.8);
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Lx} an antisense strand of nucleic acid sequence according to SEQ ID NO: 213 (57
UGUUGUAAUAGGCGUAGACCUU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 378 (5" GGUCUACGCCUAUUACAACA 371 (64.9);

Lxi} an antisense strand of nucleic acid sequence according fo SEQ 1D NO: 206 (8
UGAUGAUGAGGGUGUUCCUAUC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 371 (5 UAGGAACACCCUCAUCAUCA 37) (63.8);

Lxii} an antisense strand of nucleic acid sequence according to SEQ ID NGO 155 (5’
UGAGAGAAGACCUUGACCACGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 320 (5 GUGGUCAAGGUCUUCUCUCA 37 (63.5);

Lxiit) an antisense strand of nucleic acid sequence according to SEQ ID NO: 143 (8
UUUGUUCAUUCUGAUUCCUUCC 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 308 (5" AAGGAAUCAGAAUGAACAAA 37)(63.1};

Lxiv) an antisense strand of nucleic acid sequence according to SEQ ID NO: 193 (¥
UCAAGGAUCAUAGUGUUCUUGG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 358 (57 AAGAACACUAUGAUCCUUGA 37) (63.0);

Ixv) an antisense strand of nucleie acid sequence according to SEQ ID NG: 163 (87
UCAGUGUAGGAUCUCUGUAGGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 328 (5" CUACAGAGAUCCUACACUGA 37) (62.8);

Lxvi) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 149 (¥
UUUCAUCCAGGUAAUGCACAGUE 37}, and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 314 (5" UGUGCAUUACCUGGAUGAAA 37} (62.4);

Lxvit} an antisense strand of nucleie acid sequence according to SEQ 1D NO: 200 (&7
VUUUUGUCCAGCUCAUACUUGGA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 365 (5" CAAGUAUGAGCUGGACAAAA 371 {61.6);

Lxvin) an antisense strand of nucleic acid sequence according to SEQ ID NG: 210 (8
UCUCAGAGUGUGAGACCUUGUC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 375 (57 CAAGGUCUCACACUCUGAGA 37) (61.5);

Lxix) an antisense strand of nucleic acid sequence according to SEQ ID NO: 215 (8
VUGUUCAGCUUUCCAUCCUCCU 373, and a sense strand of nucleic acid sequence according
to SEQ ID NO: 380 (5° GAGGAUGGAAAGCUGAACAA 37y (614,
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Lxx} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 98 (57
UCUUGGUGAAGUGGAUCUGGUA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 263 (5" CCAGAUCCACUUCACCAAGA 37) (61.3);

Lxxi} an antisense strand of nucletc acid sequence according to SEQ ID NG: 182 (57
UUUUUCCUUCAGCUGUGACUGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 347 (57 AGUCACAGCUGAAGGAAAAA 3 (BL.D);

Lxxii} an antisense strand of nucleic acid sequence according to SEQ 1D NG 150(5°
UGUUUCAUCCAGGUAAUGCACA 37y, and a sense strand of nucleic acid sequence
according to SEQ 10 NO: 315 (& UGCAUUACCUGGAUGAAACA 37} (6L.0);

Lxxiir) an antisense strand of nucleic acid sequence according to SE(Q ID NO: 223 (8
UAUGAUGUACUCGUCAAAGUCA 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NG: 388 (5 ACUUUGACGAGUACAUCAUA 37) (60.9);

Lxxiv} an antisense strand of nucleic acid sequence according to SEQ ID NO: 177 (¥
VAUUUUCCUUGGUCUCUUCUGA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 342 (5 AGAAGAGACCAAGGAAAAUA 373 (60.7);

Laxv) an antisense strand of nuclewe acid sequence according to SEQ 1D NO: 128 (57
UGAAGUCCUGCAUUACUGUGAC 37), and a sense strand of nucleic acid sequence
according to SEQ D NO: 293 (5 CACAGUAAUGCAGGACUUCA 37) (60.4);

Lxxvi) an antisense strand of nuclete acid sequence according to SEQ 1D NO: 224 (3
UCUCAUCCGAGCCUGACUUGAL 37), and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 389 (5" CAAGUCAGGCUCGGAUGAGA 3°) (59.9);

Lxxvit) an antisense strand of nucleic acid sequence according to SEQ ID NGO 205 (57
VAUGAUGAGGGUGUUCCUAUCG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQO: 370 (8" AUAGGAACACCCUCAUCAUA 37) (89.9);

Lxxvin) an antisense strand of nucleic acid sequence according to SEQ ID NG 186 (87
UUUUAUGGUGACCUUGAGGUCG 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 351 (57 ACCUCAAGGUCACCAUAAAA 37) (89.3),

Lxxix} an antisense strand of nucleic acid sequence according to SEQ D NG 77(8
UGACGAGUUCCGGAAUGUCCCA 37), and a sense strand of nucleic acid sequence according

to SEQ ID NO: 242 (5° GGACAUUCCGGAACUCGUCA 37) (5913,
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Lxxx} an antisense strand of nucleic acid sequence according to SEQ 13 NO: 197 {57
UAUACUUGGAGAUGUAUCUGUC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 362 (5" CAGAUACAUCUCCAAGUAUA 37) (89.1)

Laxooxt} an antisense strand of nucleie acid sequence according to SEQ 1D NO: 95 (5
UGUUAUAGAUGUAGUAGAAUUU 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 260 (5" AUUCUACUACAUCUAUAACA 373 (879}

Lxxxit) an antisense strand of nucleic acid sequence according to SEG ID NG 78 (5’
VUUUGACGAGUUCCGGAAUGUCC 37), and a sense strand of nucletc acid sequence
according to SEQ 1D NO: 243 (57 ACAUUCCGGAACUCGUCAAA B) (86.6);

Lxxxiir) an antisense strand of nucleic acid sequence according to SEQ ID NO: 161 (8
UAACACCAUGAGGUCAAAGGGC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 266 (57 CCUUUGACCUCAUGGUGUUA 37} (56.2);

Lxxxiv) an antisense strand of nucleic acid sequence according to SEQ ID NQO: 79 (¥
UGUUGACGAGUUCCGGAAUGUC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 244 (5 CAUUCCGGAACUCGUCAACA 37} (86.2);

Laexxv) an antisense strand of nuclewc acid sequence according to SEQ ID NG: 221 (8
UGUCUUGUACACAUAGUCCACU 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 386 (5 UGGACUAUGUGUACAAGACA 37) (85.7);

Lxxxvi) an antisense strand of nucleie acid sequence according to SEQ 1D NO: 167 (57
UGUCUUUUAGCUGCAGUAGGGC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 332 (5 CCUACUGCAGCUAAAAGACA 37) (85.7),

Lxxxxvit) an antisense strand of nucleic acid sequence according to SEQ ID NO: 84 (57
UCAAACUCAGUGGAGAAGACCU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQ: 249 (§5” GUCUUCUCCACUGAGUUUGA 37) (85.3),

Lxxxvin) an antisense strand of nucleic acid sequence according to SEQ ID NO» 144 (S
UGUUUTUGUUCAUUCUGAUUCCU 37), and a sense strand of nucleic acid sequence
according to SEG ID NO: 309 (5" GAAUCAGAAUGAACAAAACA 37 (85.1),

Lxxxix} an antisense strand of nucleic acid sequence according to SEQ ID NO: 166 (8
VUCUUUUAGCUGCAGUAGGGCC 3%y, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 331 (8" CCCUACUGCAGCUAAAAGAA 371 (849},
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xc) an antisense strand of nucleic acid sequence according to SEQ 12 NO: 76 (87
UUUCUGAGAAGACAAGGAGUCC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 241 (87 ACUCCUUGUCUUCUCAGAAA 371 (84.9);

xci} an antisense strand of nucleic acid sequence according o SEQ 1D NO: 204 (57
UGUGUUCCUAUCGGAGAAGGCU 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 369 (5" CCUUCUCCGAUAGGAACACA 37) (54.9);

xcii} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 211 (87
UCAUCCUCAGAGUGUGAGACCU 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 376 {5 GUCUCACACUCUGAGGAUGA 37 (54.7);

xciii) an antisense strand of nucleic acid sequence according to SEQ ID NO: 132(5
UUUUCGAACAACAGAGUAGGGU 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 297 (5° CCUACUCUGUUGUUCGAAAA 37} (54.3);

xciv) an antisense strand of nucleic acid sequence according to SHQ ID NO: 142 (¥
UGGAUGGUUACGGUCUGCUGGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 307 (5 CAGCAGACCGUAACCAUCCA 37) (83.9);

xev) an antisense strand of nucleic acid sequence according to SEQ D NG: 148 (5
UCAGGUAAUGCACAGCGAUGAC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 313 (5 CAUCGCUGUGCAUUACCUGA 37) (33.9);

xcviy an antisense strand of nucleic acid sequence according to SEQ ID NO: 207 (8
UGUAGAUGAUGAGGGUGUUCCTT 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 372 (5 GAACACCCUCAUCAUCUACA 3°) {33.5);

xevil) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 36 (8
UUACUCCUUCACCUCAAACUCA 37), and a sense strand of nucleie acid sequence according
to SEQ ID NO: 251 (5 AGUUUGAGGUGAAGGAGUAA 37) (83.2),

xcvint) an antisense strand of nucleic acid sequence according to SEQ ID NGO 192(%
UAAGGAUCAUAGUGUUCUUGGC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 357 (5" CAAGAACACUAUGAUCCUUA 373 (82.6);

xeix) an antisense strand of nucleic acid sequence according to SEQ ID NO: 175 (8
UCAGAUUCCCAGUGGAUACGGU 3%y, and a sense sirand of nucleic acid sequence
according to SEQ D NO: 340 (5° CGUAUCCACUGGGAAUCUGA 37) (82.4);
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¢} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 187 (57
UUUUUAUGGUGACCUUGAGGUC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 352 (5" CCUCAAGGUCACCAUAAAAA 371 (82.4);

ci} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 109 (5°
UCUGAGAGAUGCAGGUAAUUGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 274 (57 AAUUACCUGCAUCUCUCAGA 37) (82.2);

cii} an antisense strand of nucleic acid sequence according to SEQ 1D NG 102 (57
UGACUCGGUAGGCUGGAGAGCC 37), and a sense strand of nucletc acid sequence
according to SEQ 1D NO: 267 (& CUCUCCAGCCUACCGAGUCA 37 (519,

ciit) an antisense strand of nucleic acid sequence according to SEGQ ID NO: 121 (8
UCAAAAAUAUAUUCAUGAGCUU 3%, and a sense strand of nucleic acid sequence
according to SEGQ 1D NO: 286 (§5° GCUCAUGAAUAUAUUUUUGA 37} (51.8);

civ) an antisense strand of nucletc acid sequence according to SEQ ID NO: 134 (8
UGAUUUCCACCUGCUCGUUUCG 37), and a sense strand of nucleic acid sequence according
to SEQ D NG: 299 (5" AAACGAGCAGGUGGAAAUCA 37) (51.4);

ov) an antisense strand of nuclewe acid sequence according to SEQ ID NG 135 (8
UUUGGUUCUGCCGGUAAUUGUA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 300 (5" CAAUUACCGGCAGAACCAAA 37) (5L.8);

cvi) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 105 (8
UGAUGCUCAAGGGCUUCUGGCU 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 270 (5 CCAGAAGCCCUUGAGCAUCA 37} (50.7);

cvit} an antisense strand of nucleie acid sequence according to SEQ 1D NO: 125 (8
UGUCUUUCAAAAAUAUAUUCAU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQO: 290 (5" GAAUAUAUUUUUGAAAGACA 37) {58.3);

cviit) an antisense strand of nucleic acid sequence according to SEQ ID NO: 196 (87
UGUGUUCUUGGCAUCCUGAGGC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 355 (57 CUCAGGAUGCCAAGAACACA 37) (56.2);

cix) an antisense strand of nucleic acid sequence according to SEQ ID NO: 119(8
UAUGUAGUUGCAGCAGUCCAGG 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 284 (5" UGGACUGCUGCAACUACAUA 37) (78.4);
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cx} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 120 (57
UGUGAUGUAGUUGCAGCAGUCC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 285 (5" ACUGCUGCAACUACAUCACA 373 (67.2); or

cxi} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 394 (5
UAAAUAUAUUCAUGAGCUUCGU 3°), and a sense sirand of nucleic acid sequence
according to SEQ ID NO: 420 (57 GAAGCUCAUGAAUAUAUUUA 373 (80.6).

Embodiment 43, The 1solated oligonucleotide of any one of embodiments 38-42, wherein
the isolated oligonucleotide attenuates expression of the C3 mRNA by 20% to 50% at a dose of
0.01 nM.

Embodiment 44. The solated oligonucleotide of embodiment 43, wherein the double
stranded region comprises:

1) an antisense strand of nucleic acid sequence according to SEQ 1D NG: 96 (5
UAGAUGACAAAGGCAGUUCCCU 37), and a sense strand of nucleic acid sequence
according to SEQ D NO: 261 (57 GGAACUGCCUUUGUCAUCUA 37) (45.5);

1) an antisense strand of nucleie acid sequence according to SEQ ID NG: 217 (8
UUUGUAUGAAGCAAUUCUCCUC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 382 (57 GGAGAAUUGCUUCAUACAAA 37) (45.3),

11y an antisense strand of nucleie acid sequence according to SEQ ID NO: 70 (5
UUAGAUGGUCUUGUCUGUCUGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQG: 235 (5 AGACAGACAAGACCAUCUAA 37) (44.9);

v} an antisense strand of nucleic acid sequence according to SEQ ID NO: 198 (8
UCAUACUUGGAGAUGUAUCUGU 373, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 363 (5 AGAUACAUCUCCAAGUAUGA 37) (44.7);

v} an antisense strand of nucleic acid sequence according to SEQ 1D NG 113 (¥’
VAUCAGGUAGGUGUAGUAGUGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NG: 278 (5" GCUACUACACCUACCUGAUA 37) (42.9);

vi) an antisense strand of mucleic acid sequence according to SEQ ID NG 126 (57
UAUUACUGUGACCUCGAAGGGG 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 291 (5° CCUUCGAGGUCACAGUAAUA 373 (42.3);
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vit) an antisense strand of nucleic acid sequence according to SEQ ID NO: 170 (S
UGUAUCUCUGUUCAUUGAGCCA 3%y, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 335 (5" GCUCAAUGAACAGAGAUACA 37y (42.4);

viii} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 123 (8
UUUUCAAAAAUAUAUUCAUGAG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 288 (5" CAUGAAUAUAUUUUUGAAAA 37} (41.7);

ix} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 226 (8
UGUCAGUUGGGGCACCCAAAGA 37y, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 391 (& UUUGGGUGCCCCAACUGACA 37} (41.5);

X} an antisense strand of nucleic acid sequence according to SEQ 1D NGO 67 (¥
UCUGUCUGGAUGAAGAGGUACC 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 232 (5 UACCUCUUCAUCCAGACAGA 37) (41.1);

%1} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 172 (5
DUAGUAUCUCUGUUCAUUGAGC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 337 (5 UCAAUGAACAGAGAUACUAA 37) (41.9);

xit) an antisense strand of nucleic acid sequence according to SEQ ID NGO 74 (8
UGACAAGGAGUCCUGCUUGACC 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 239 (5 UCAAGCAGGACUCCUUGUCA 37) (40.6);

xii1) an antisense strand of nucleic acid sequence according to SEQ ID NG: 64 (S
UUUUUUGCCUGGGAAGUCGUGG 373, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 229 (57 ACGACUUCCCAGGCAAAAAA 3Y) (39.5),

xiv}) an antisense strand of nucleic acid sequence according to SEQ 1D NQO: 181 (&7
VUUUCCUUCAGCUGUGACUGUGA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG 346 (8" ACAGUCACAGCUGAAGGAAA Y (38.2),

xv} an antisense strand of nucleic acid sequence according to SEQ ID NG 131 (8
UGAACAACAGAGUAGGGUAGCC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 296 (57 CUACCCUACUCUGUUGUUCA 37} (39.1);

xvi} an antisense strand of nucleic acid sequence according to SEQ 1 NO: 196 (57
UUACUUGGAGAUGUAUCUGUCA 37), and a sense strand of nucleic acid sequence
according o SEQ ID NG: 361 (5" ACAGAUACAUCUCCAAGUAA 37) (38.8);
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xvii} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 129(5
UGAAGAAGUCCUGCAUUACUGU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 294 (57 AGUAAUGCAGGACUUCUUCA 37) (38.5);

xviil) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 212 (5’
UGUAAUAGGUGUAGACCUUGAC 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 377 (8 CAAGGUCUACGCCUAUUACA 37 (377,

xix ) an antisense strand of nucleic acid sequence according to SEQ 13 NG: 93 (87
VAGUAGAAUUUCUCUGUAGGCU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 258 (5° CCUACAGAGAAAUUCUACUA 37 (37.2);

xx} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 194 (¥
UUAGACAUAGUGGCAUCCUGGU 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NGO: 359 (5" CAGGAUGCCACUAUGUCUAA 37 (37.1);

xxt) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 154 (53
UAAGACCUUGACCACGUAGGCG 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 319 (§° CCUACGUGGUCAAGGUCUUA 37) (36.6);

xxii) an andisense strand of nucleic acid sequence according to SEQ ID NG: 108 (S’
UGAGAUGCAGGUAAUUGUUGGA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 273 (§” CAACAAUUACCUGCAUCUCA 37) (36.6);

xxiil} an antisense strand of nucleic acid sequence according to SEQ ID NG: 72 (S8
UUGUAGAUGGUCUUGUCUGUCU 373, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 237 (57 ACAGACAAGACCAUCUACAA 37) (36.4),

xxivy an antisense strand of nucleic acid sequence according to SEQ 1D NG: 78 (57
UUUGACGAGUUCCGGAAUGUCC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 243 (57 ACAUUCCGGAACUCGUCAAA 37 (36.3);

xxv} an antisense strand of nucleic acid sequence according to SEQ ID NO: 211 (8
UCAUCCUCAGAGUGUGAGACCU 37}, and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 376 (5" GUCUCACACUCUGAGGAUGA 37) (35.6);

xxvi} an antisense strand of nucleic acid sequence according to SEQ [ NO: 188 (57
UGUUUYAUGGUGACCUUGAGGU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 353 (5" CUCAAGGUCACCAUAAAACA 37 (38.6);
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xxvii} an antisense strand of nucleic acid sequence according to SEQ ID NO: 124 (8
UCUUUCAAAAAUAUAUUCAUGA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 289 (5" AUGAAUAUAUUUUUGAAAGA 37} (35.8);

xxviii} an antisense strand of nucleic acid sequence according to SEQ ID NO: 159 (%
UAAGGAAGUCUCCUGCUUUAGU 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 324 (57 UAAAGCAGGAGACUUCCUUA 37) (35.5);

xkxix} an antisense strand of nucleic acid sequence according to SEQ 1 NO: 208 (57
UCUUGUCCAGGUAGAUGAUGAG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 373 (" CAUCAUCUACCUGGACAAGA 37} (33.9);

xxx} an antisense strand of nucleic acid sequence according to SEQ ID NGO 137 (%
UGUAGUUCCACCCUCACCUUGA 37}, and a sense strand of nucleic acid sequence according
to SEQ 12 NO: 302 {8 AAGGUGAGGGUGGAACUACA 37) (33.6);

xxxi) an antisense strand of nucleic acid sequence according to SEQ ID NGO 122 (8
DUUUCAAAAAUAUAUUCAUGAGC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 287 (5 UCAUGAAUAUAUUUUUGAAA 37} (33.4);

xxxi1) an antisense strand of nucleic acid sequence according to SEQ ID NG 63 (5
UUUUUGCCUGGGAAGUCGUGGA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NG: 228 (5 CACGACUUCCCAGGCAAAAA 7Y (33.2);

xxxiil} an antisense strand of nucleie actd sequence according to SEQ ID NG 219 (8
UUACACAUAGUCCACUCCUGGC 37), and a sense strand of nucleie acid sequence according
to SEQ 1D NO: 384 (5" CAGGAGUGGACUAUGUGUAA 37) (32.9);

Kxxiv) an antisense strand of nucleic acid sequence according to SEQ 1D NG 195 (57
UCAGUCAUCAUGGAUAUGUCCA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 360 (8" GACAUAUCCAUGAUGACUGA 3°) (32.5);

xxxv} an antisense strand of nucleic acid sequence according to SEQ ID NG 95 (5
UGUUAUAGAUGUAGUAGAAUUU 373, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 260 (5 AUUCUACUACAUCUAUAACA 373 (32.3)

xxxvi) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 146 (57
UGAAUUCUGGUCUCAGACUCGG 3%y, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 311 (8" GAGUCUGAGACCAGAAUUCA 37) (32.2);
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xxXvil} an antisense strand of nucleic acid sequence according to SEQ ID NO: 220 (82
UGUACACAUAGUCCACUCCUGEG 37}, and a sense strand of nucleic acid sequence according
to SEQ ID NO: 385 (57 AGGAGUGGACUAUGUGUACA 37y (321

xxxviii) an antisense strand of nucleic acid sequence according to SEQ 1D NGO 151 (87
UUUCUUGAUGAGCUCCAAGGCC 37), and a sense strand of nucleic acid sequence according
o SEQ 1D NO: 316 (5" CCUUGGAGCUCAUCAAGAAA 37) (31.9);

Kxxix} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 118 (8
VUUAUCUUCAGGGUCAUCUGCUG 37), and a sense strand of nucletc acid sequence
according to SEQ 1D NO: 283 (" GCAGAUGACCCUGAAGAUAA 37 (3L9);

xb) an antisense strand of nucleic acid sequence according to SEQ ID NO: 180 (87
UUUCAGCUGUGACUGUGAAACC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NGO: 345 (5" UUUCACAGUCACAGCUGAAA 37 (31.8);

xb1) an antisense strand of nucleic acid sequence according to SEQ ID NO: 210(%
UCUCAGAGUGUGAGACCUUGUC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 375 (57 CAAGGUCUCACACUCUGAGA 37) (317

xL11) an antisense strand of nucleic acid sequence according to SEQ ID NO: 187 (%
UUUUUAUGGUGACCUUGAGGUC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 352 (5 CCUCAAGGUCACCAUAAAAA 37y BLT),

xLit) an antisense strand of nucleic acid sequence according to SEQ ID NO: 162(8
UAUCUCUGUAGGUUCAUGUAGU 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 327 (5 UACAUGAACCUACAGAGAUA 37} (31.3);

xLiv} an antisense strand of nucleic acid sequence according to SEQ ID NO: 145 (8
UAAUUCUGGUCUCAGACUCGGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NQO: 310 (5" CGAGUCUGAGACCAGAAUUA 37) (30.9);

xE.v) an antisense strand of nucleic acid sequence according to SEQ ID NO: 201 (5
UCUUUGUCCAGCUCAUACUUGE 37), and a sense strand of nucleic acid sequence according
to SEQ I NQO: 366 (5" AAGUAUGAGCUGGACAAAGA 37) (30.3);

xbvi} an antisense strand of nucleic acid sequence according to SEQ ID NO: 81 (¥
UCAUAGUAGGCUCGGAUCUUCC 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 246 (5 AAGAUCCGAGCCUACUAUGA 37 (29.9);
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xbLvii} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 206 (5’
UGAUGAUGAGGGUGUUCCUAUC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 371 (87 UAGGAACACCCUCAUCAUCA 37) (297,

xbviit} an antisense strand of nucleic acid sequence according to SEQ ID NO: 215 (8
UUGUUCAGCUUUCCAUCCUCCU 37), and a sense strand of nucleic acid sequence according
o SEQ I NO: 380 (5" GAGGAUGGAAAGUUGAACAA 37) (29.5),

xLix} an antisense strand of nucleic acid sequence according to SEQ ID NO: 213 (8
UGUUGUAAUAGGCGUAGACCUU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 378 (5 GGUCUACGCCUAUUACAACA 37} (29.3);

L} an antisense strand of nucleic acid sequence according to SEGQ 1D NG: 189 (5’
UCUGUUUCCGGUGCUGGUUUUA 37y, and a sense strand of nucleie acid sequence
according to SEQ ID NO: 354 (57 AAACCAGCACCGGAAACAGA 37) (28.9);

Li) an antisense strand of nucleic acid sequence according to SEQ ID NO: 207 (8
UGUAGAUGAUGAGGGUGUUCCU 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 372 (57 GAACACCCUCAUCAUCUACA 37) (28.3);

Lay an antisense strand of vucleic acid sequence according to SEQ 1D NO: 139 (5
UGGAUUGUGGAGUAGUUCCACC 37}, and a sense strand of nucleic actd sequence
according to SEQ ID NO: 304 (5 UGGAACUACUCCACAAUCCA 37 (27.5)

L) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 143 (S
UULUGUUCATUCUGAUUCCUUCC 37), and a sense strand of nucleic acid sequence according
o SEQ 1D NO: 308 (5" AAGGAAUCAGAAUGAACAAA 3 (27.4);

Lav) an antisense strand of nucleic acid sequence according to SEQ ID NO: 178 (S
UCAUUUUCCUUGGUCUCUUCUG 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 343 (5 GAAGAGACCAAGGAAAAUGA 37y (27.4),

L) an antisense strand of nucleic acid sequence according to SEQ ID NO: 128 (8’
UGAAGUCCUGCAUUACUGUGAC 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 293 (5" CACAGUAAUGCAGGACUUCA 373 (27.3)

Lvi) an antisense strand of nucleic acid sequence according to SEQ ID NO: 160(8
VUUCAUGUAGUUGGCUUCAAGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 325 (5" UUGAAGCCAACUACAUGAAA 37y {(27.3);
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Lvii) an antisense strand of nucleic acid sequence according to SEQ ID NO: 176 (5
UUUUUCCUUGGUCUCUUCUGAU 3%y, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 341 (5° CAGAAGAGACCAAGGAAAAA 3°Y(27.2);

Lviit) an antisense strand of nucleic acid sequence according to SEQ D NG 80 (S’
UCUUCCACUGGCCCAUGUUGAC 37), and a sense strand of nucleic acid sequence according
o SEQ I NO: 245 (5 CAACAUGGGCCAGUGGAAGA 37) (27.0);

Lix) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 203 (8
VUUCCUAUCGGAGAAGGCUUUG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 368 (5” AAGCCUUCUCCGAUAGGAAA 375 (26.9);

Lx) an antisense strand of nucleic acid sequence according to SEQ ID NO: 87 (5’
UGUACUCCUUCACCUCAAACUC 37}, and a sense strand of nucleic acid sequence according
to SEQ 12 NO: 252 (8 GUUUGAGGUGAAGGAGUACA 3°) (26.3);

Lxi) an antisense strand of nucleic acid sequence according to SEQ ID NO: 104 (%
UGUGUUGAUGCUGAGUUUGGCC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 269 (5 CCAAACUCAGCAUCAACACA 37) (26.1};

Ixi1) an antisense strand of nucleic acid sequence according to SEQ ID NG 69 (5’
UUUGUCUGUCUGGAUGAAGAGG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 234 (5 UCUUCAUCCAGACAGACAAA 37) (25.9);

Lxut) an antisense strand of nucleic acid sequence according to SEQ ID NO: 197 (8
UAUACUUGGAGAUGUAUCUGUC 373, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 362 (5 CAGAUACAUCUCCAAGUAUA 373 (25.9);

Lxiv) an antisense strand of nucleic acid sequence according to SEQ ID NO: 223 (8
VAUGAUGUACUCGUCAAAGUCA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG 388 (5" ACUUUGACGAGUACAUCAUA 3°) (25.8);

Lxv) an antisense strand of nucleic acid sequence according to SEQ ID NO: 142(8°
UGGAUGGUUACGGUCUGCUGGU 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 307 (57 CAGCAGACCGUAACCAUCCA 37) (25.5)

Lxvi} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 138 (8
UGAUUGUGGAGUAGUUCCACCC 3%y, and a sense sirand of nucleic acid sequence
according to SEQ 1D NO: 303 (5" GUGGAACUACUCCACAAUCA 37y (254);
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Lxvii} an antisense strand of nucleic acid sequence according to SEQ 1D NG 75 (5
UAAGACAAGGAGUCCUGCUUGA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 240 (5" AAGCAGGACUCCUUGUCUUA 3°) (25.2);

Lxviit) an antisense strand of nucleic acid sequence according to SEQ ID NG 163 (87
UCAGUGUAGGAUCUCUGUAGGU 37}, and a sense sirand of nucleic acid sequence
according to SEQ ID NO: 328 (5° CUACAGAGAUCCUACACUGA 37) (24.6),

Lxix} an antisense strand of nucleic acid sequence according to SEQ ID NO: 116(8
VUUUCUGACUGGCCGCUUUUUAC 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 281 (5 AAAAAGCGGCCAGUCAGAAA 37) (24.6);

Lxx) an antisense strand of nucleic acid sequence according to SEQ ID NG 112(8°
UGUGUAGUAGCGGAUCUUGGCC 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NG: 277 (5" CCAAGAUCCGCUACUACACA 37) (24.4);

Lxxi} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 204 (3
UGUGUUCCUAUCGGAGAAGGCU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 369 (5 CCUUCUCCGAUAGGAACACA 37 (24.4);

Lxxit) an antisense strand of nucleic acid sequence according to SEQ I3 NO: 169 (57
UCACAAAGUCAAAGUCUUUUAG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 334 (5 AAAAGACUUUGACUUUGUGA 37) (24.4);

Lxxii) an antisense strand of nueleic acid sequence according to SEQ ID NGO: 99 (¥’
UGUCUUGGUHGAAGUGGAUCUGE 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 264 (5 AGAUCCACUUCACCAAGACA 37} (24.4);

Lxxiv} an antisense strand of nucleic acid sequence according to SEQ ID NO: 140 (8
UCUGGAUUGUGGAGUAGUUCCA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQO: 305 (5” GAACUACUCCACAAUCCAGA 37) (2445,

Lxxv) an antisense strand of nucleic acid sequence according to SEQ IB NO: 136 (S
UGAUGAAGAAGUCCUGCAUUAC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 295 (57 AAUGCAGGACUUCUUCAUCA 373 (24.3)

Lxxvi} an antisense strand of nucleic acid sequence according to SEQ D NG: 68(5
UGUCUGUCUGGAUGAAGAGGUA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 233 (5" CCUCUUCAUCCAGACAGACA 37} (24.2);
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Lxxvii) an antisense strand of nucleic acid sequence according to SEQ ID NG: 73 (5’
UGUGUAGAUGGUCUUGUCUGUC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 238 (5" CAGACAAGACCAUCUACACA 3°) (23.9);

Lxxviit) an antisense strand of nucleic acid sequence according to SEQ ID NO: 160 (8
UGAGGUCAAAGGGCAUUCCUGE 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 265 (5 AGGAAUGCCCUUUGACCUCA 37y (23.9),

Lxxix} an antisense strand of nucleic acid sequence according to SEQ D NG 205 (82
VAUGAUGAGGGUGUUCCUAUCG 37), and a sense strand of nucleic acid sequence
according to SEQ 10 NO: 370 (" AUAGGAACACCCUCAUCAUA 37y (23.9);

Lxxx) an antisense strand of nucleic acid sequence according to SEQ ID NO: 119(5°
UAUGUAGUUGCAGCAGUCCAGG 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 284 (5" UGGACUGCUGCAACUACAUA 37} (23.8);

Lxxx1} an antisense strand of nucleic acid sequence according to SEQ D NG: 82(8
DUUCAUAGUAGGCUCGGAUCUU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 247 (5 GAUCCGAGCCUACUAUGAAA 373 (23.8);

Laexxii) an antisense strand of nucleic acid sequence according to SEQ ID NO: 79 (8
UGUUGACGAGUUCCGGAAUGUC 37}, and a sense strand of nucleic actd sequence
according to SEGQ D NO: 244 (5" CAUUCCGGAACUCGUCAACA 37) (23.2);

Lxxxiit) an antisense strand of nucleic acid sequence according to SEQ ID NO: 171 (¥
UAGUAUCUCHGUUCAUUGAGCC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 336 (5 CUCAAUGAACAGAGAUACUA 373 (23.1);

Lxxxivy an antisense strand of nucleic acid sequence according to SEQ ID NO: 182 (5
VUUUUUCCUUCAGCUGUGACUGU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQ: 347 (5° AGUCACAGCUGAAGGAAAAA 37 (23.1);

Lxxxv) an antisense strand of nucleic acid sequence according to SEQ ID NO: 153 (8
UUGAAGGCCAGCUGCUGGGUGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 318 (5 ACCCAGCAGCUGGCCUUCAA 371 (22.9);

Lxxxvi) an antisense strand of nucleic acid sequence according to SEQ ID NQO: 186 (¥
UUUUAUGGUGACCUUGAGGUCG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 351 (87 ACCUCAAGGUCACCAUAAAA 371 (22.9),

o]
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Lxxxvit) an antisense strand of nucleic acid sequence according to SEGQ ID NGO 191 (8
UVAUCAUAGUGUUCUUGGCAUCC 3%y, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 356 (5" AUGCCAAGAACACUTAUGAUA 37y (22.4);

Lxooxviit) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 141 (S
UCUGCAGAAGGCUGGAUUGUGG 37}, and a sense sirand of nucleic acid sequence
according to SEQ ID NO: 306 (5° ACAAUCCAGUCUUCUGCAGA 37) (2L.7);

Lxxxix} an antisense strand of nucleic acid sequence according to SEQ ID NQO: 144 (S
UGUUUUGUUCAUUCUGAUUCCU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 309 (5° GAAUCAGAAUGAACAAAACA 37 (2L.5);

XY an antisense strand of nucleic acid sequence according to SEQ 1D NO: 200 (8’
UUUUGUCCAGCUCAUACUUGGA 37), and a sense strand of nucleic acid sequence
according to SEG ID NO: 365 (5" CAAGUAUGAGCUGGACAAAA 37 (2L.1)

X i) an antisense strand of nucleic acid sequence according to SEQ 1D NG: 89 (8’
UCUAUGACCUCGAAACUGGGCA 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 254 (S CCCAGUUUCGAGGUCAUAGA 37) (20.8);

XCu) an antisense strand of nuclew acid sequence according to SEQ D NG: 120 (5
UGUGAUGUAGUUGCAGCAGUCC 37, and a sense strand of nucleic actd sequence
according to SEQ ID NO: 285 (57 ACUGCUGCAACUACAUCACA 37) (20.8);

K i) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 86 (5
UUACUCCUUCACCUCAAACUCA 37}, and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 251 (57 AGUUUGAGGUGAAGGAGUAA 371 (20.8);

XCiv} an antisense strand of nucleie acid sequence according to SEQ 1D NO: 166 (57
VUUCUUUUAGCUGCAGUAGGGCC 37), and a sense strand of nucleic acid sequence
according to SEQ IR NG: 331 (8" CCCUACUGCAGCUAAAAGAA 37} (20.6);

KCv}an antisense strand of nucleic acid sequence according to SEQ ID NO: 101 {57
UAACACCAUGAGGUCAAAGGGC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 266 (57 CCUUUGACCUCAUGGUGUUA 373 (20.6);

XCvi) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 161 (8
VUGUAGGUUCAUGUAGUUGGCU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 326 (5" CCAACUACAUGAACCUACAA 37) (20.4);
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XCvit) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 175 (5
UCAGAUUCCCAGUGGAUACGGU 3%y, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 340 (5" CGUAUCCACUGGGAAUCUGA 37) (28.3)

XCvii} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 149 (5°
UUUCAUCCAGGUAAUGCACAGC 37), and a sense strand of nucleic acid sequence according
o SEQ I NO: 314 (5 UGUGCAUUACCUGGAUGAAA 37} (20.2);

XCix) an antisense strand of nucleic acid sequence according to SEQ ID NO: 214 (57
UGGUUGUAAUAGGCGUAGACCU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 379 (5" GUCUACGCCUAUUACAACCA 37y (26.2); or

C) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 62 (&
UGACAGUGCAGGGUCAGAGGGA 37), and a sense strand of nucleic acid sequence
according to SEGQ 1D NO: 227 (5 CCUCUGACCCUGCACUGUCA 37) (19.9).

Embodiment 45, The isolated oligonucleotide of any one of embodiments 38-42, wherein
the isolated oligonucleotide attenuates expression of the C3 mRNA by at least 50% at a dose of
0.01 oM.

Embodiment 46. The solated ohgonucleotide of embodiment 45, wherein the double
stranded region comprises:

1} an antisense strand of nucleie acid sequence according to SEQ ID NG: 94 (57
UUAGAUGUAGUAGAAUUUCUCU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 259 (&7 AGAAAUUCUACUACAUCUAA 37y (79.3); or

i} an antisense strand of nucleic acid sequence according to SEQ ID NO: 216 (57
UGAAGCAAUUCUCCUCAGCACA 37), and a sense strand of mucleic acid sequence according
to SEQ 1D NO: 381 (5" UGCUGAGGAGAAUUGCUUCA 37} (51.6).

Embodinent 47. The 1solated oligonucleotide of any one of embodiments 1-46, wherein the

sense strand or the antisense strand or both comprise one or more modified nucleotide(s).

Embodiment 48, A vector encoding the isolated oligonucleotide of any one of embodimenis
1-47.
Embodiment 49, A delivery system comprising the isclated oligonuclectide of any one of

embodimenis 1-47 or the vector of embodiment 48
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Embodiment 50, A pharmaceutical composition comprising at least one isolated
oligonucleotide of any one of embodiments 1-47, the vector of embodiment 48, the delivery
system of embodiment 49, and a pharmaceutically acceptable carrier, diluent or excipient.
Embodiment 51, A kit comprising at least one isolated oligonuclectide of any one of
embodiments 1-47, the vector of embodiment 48, the delivery system of embodiment 49, or the
pharmaceutical composition of embodiment 50,

Embodiment 52, A method of inhibiting or downregulating the expression or level of C3 1n
a subject in need thereof, wherein the method comprises administering to the subject an effective
amount of at least one isolated oligonucleotide of any one of embodiments 1-47, the vector of
embodiment 4%, the delivery system of embodiment 49, or the pharmaceutical composttion of
embodiment 50,

Embodiment 83, A method of treating or preventing a disease or disorder associated with
aberrant or increased expression or activity of C3 or a disease or disorder where C3 plays a role
m a subject in need thereof, wherein the method comprises administering to the subject an
effective amount of at least one isolated oligonucleotide of any one of embodiments 1-47, the
vector of embodiment 48, the delivery system of embodiment 49, or the pharmaceutical

composition of embodiment 30,
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CLAIMS
What is clatmed is:
1. An isolated oligonucleotide comprising a sense strand and an antisense strand, wherein:
the sense strand comprises a nucleotide sequence that is substantially identical to a region
comprising 19-23 nucleotides between any one of the nucleotide positions selected from:
a) 588 to 608;
b} 772 10 801,
¢y 1281 to 1301,
dy 1797 10 1817,
e) 2424 to 2444;
£} 2533 10 2585;
2} 2862 to 2882;
7y 3778 1o 3836;
1) 4123 t0 4169; and
1) 4402 to 4625,
from the 57 end of a human complement C3 mRNA sequence according to SEQ 1D NO: 1,
and the aniisense strand is substantially complementary to the sense strand such that the

sense strand and the antisense strand together form a double stranded region.

2. The 1solated oligonucleotide of claim 1, wherein the sense strand comprises a nucleotide
sequence that 1s at least 70%, at least 80%, at least 90%, at least 93%, or at least 99% 1dentical to
a region comprising 19-25 nucleotides between any one of the nucleotide positions selected
from:

a) 588 to 608;

b} 77210 801;

¢} 1231 10 1301,

d} 1797 10 1817,

&) 2424 1o 2444,

f) 2533 10 2585,

g} 2862 to 2882,

>
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h} 3778 io 3836,
1y 4123 0 4169; and
i) 4402 to 4625,

from the 5 end of a human complement C3 mRNA sequence according to SEQ ID NG: 1.

3. The isolated oligonuclectide of claim 1, wherein the sense strand comprises a nuclectide
sequence that is identical to a region comprising 19-25 nucleotides between any one of the
nuclectide positions selected from:

a) 588 to 608;

b) 772 to 801

c) 1281 to 1301,

dy 1797 1o 1817,

e} 2424 to 2444,

£} 2533 1o 2585;

o) 2862 to 2882;

1y 3778 to 3836,

1 4123 t0 4169; and

1) 4402 10 4625,

from the 57 end of a human complement C3 mRNA sequence according to SEQ ID NGO 1.

4, The 1solated oligonucleotide of any one of claims 1-3, wherein the sense strand comprises
a nucleotide sequence that 13 sobstantially identical to a region between any one of the nucleotide
positions selected from:

a) 1281 to 1301;

B} 1797 to 1817,

¢y 2862 to 2882;

d) 4402 to 4424; and

e} 4520 1o 4540,

from the 5 end of a human complement C3 mRNA sequence according to SEQ 1D NG: 1.
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s The i1solated oligonucleotide of claim 4, wherein the sense sirand comprises a nucleotide
sequence that 1s at least 70%, at least 80%, at least 90%, at least 95%, or at least 99% identical to
a region between any one of the nucleotide positions selected from:

a) 1281 to 1301,

b} 1797 10 1817,

¢) 2862 to 2882;

d} 4402 to 4424; and

e) 4520 to 4540,

from the 37 end of a human complement C3 mRNA sequence according to SEQ 1D NO: 1.

6. The 1solated oligonuclectide of claum 4, wherein the sense strand comprises a nuclectide
sequence that 1s identical to a region between any one of the nucleotide positions selected from:

ay 1281 to 1301,

by 1797 10 1817,

c} 2862 to 28872,

d) 4402 to 4424; and

e} 4520 to 4540,
from the 5" end of a human complement C3 mRNA sequence according to SEQ 1D NG 1
7. The 1solated oligonucleotide of any one of claims 1-3, wherein the sense strand comprises
a nuclestide sequence that 1s substantially identical to a region comprising the sequence between
any one of the nucleotide positions selected from:

a} 772 to 801,

b} 2424 to 2444,

¢} 3734 10 3805,

d) 4123 to 4169,

&) 4438 to 4509; and

£} 4558 to 4621,

from the 5 end of a human complement C3 mRNA sequence according to SEQ 1D NG: 1.
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3. The 1solated oligonucleotide of claim 7, wherein the sense sirand comprises a nucleotide
sequence that 1s at least 70%, at least 80%, at least 90%, at least 95%, or at least 99% identical to
a region comprising the sequence between any one of the nucieotide positions selected from:

a) 772 to 801;

b} 2424 1o 2444,

¢} 3784 to 3805,

d) 4123 to 4169,

) 4438 to 4509; and

£} 4558 to 4621,

from the 5 end of a human complement C3 mRNA sequence according to SEGID NG 1

9. The isolated oligonucleotide of claim 7, wherein the sense strand comprises a nucleotide
sequence that is identical to a region comprising the sequence between any one of the nucleotide
positions selected from:

ay 772 to 801,

b} 2424 to 2444,

¢} 3784 1o 3805,

dy 4123 10 4169,

e} 4438 t0 4509, and

f} 4558 {0 4621,

from the 5’ end of a human complement C3 mRNA sequence according to SEQ ID NGO 1.

10. The 1solated oligonucleotide of any one of claims 1-3, wherein the sense strand comprises
a sequence that 13 substantially 1dentical to a region comprising the sequence between any one of
the nucleotide positions selected fromy:

a) 588 to 608;

b} 773 to 800;

c) 2533 to 2585,

d} 3778 1o 383¢;

e) 4492 16 4512; and

) 4600 to 4625,
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from the 5 end of a human complement '3 mRNA sequence according to SEQ {5 NO: 1.

11 The 1solated oligonucleotide of claim 7, wherein the sense sirand comprises a sequence
that is at least 70%, at least 80%, at least 90%, at least 95%, or at least 99% identical to a region
comprising the sequence between any one of the nucleotide positions selected from:

a) 588 to 608,

b} 773 to 800,

©) 2533 10 2585;

d} 3778 to 3836,

) 4492 to 4512; and

£} 4600 to 4625,

from the 5 end of a human complement C3 mRNA sequence according to SEG ID NG: 1

12, The 1solated oligonucleotide of claim 7, wherein the sense strand comprises a sequence
that is wentical o a region comprising the sequence between any one of the nucleotide positions
selected from:

a) 588 to 608;

b} 773 to 800;

c} 2533 to 2585,

d} 3778 10 3836,

e} 4492 10 4512, and

f} 4600 to 4625,

from the 57 end of a homan complement C3 mRNA sequence according to SEQ ID NGO 1.

13. The solated oligonucleotide of any one of clamms 1-12, wherein the solated

oligonucleotide is capable of inducing degradation of the C3 mRNA.

14, The isolated oligonucleotide of any one of claims 1-13, wherein the sense strand is a

single stranded RNA molecule.
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15, The isolated oligonucleotide of any one of claims 1-13, wherein the antisense strand is a

single stranded RINA molecule.

16, The isolated oligonuclestide of any one of claims 1-13, wherein both the sense strand and
the antisense strand are single stranded RNA molecules.
7 The isolated oligonucleotide of claim 15 or 16, wherein the antisense strand comprises a

1
3" overhang.

18, The 1solated oligonucleotide of claim 17, wherein the 3” overhang comprise at least one

nucleotide.

19. The isolated oligonucleotide of claim 18, wherein the 3 overhang comprise two

nucleotides.
20. The isolated oligonucleotide of claim 19, wherein the 37 overhang comprises any one of
thymudine-thymudine (dTdT), Adenive-Adenine (A A}, Cysteine-Cysteine (CC), Guanine-

Guanine {(GG) or Uracil-Uracit (UU)

21. The isolated oligonucleotide of any one of claims 1-20, wherein the sense strand

comprises an RNA sequence of at least 20 nucleotides n length.

22, The isolated oligonucieotide of claim 21, wherein the sense strand comprises an RNA

sequence of 20 nucleotides in length.

23. The isolated oligonucleotide of any one of claims 1-22, wherein the antisense strand

comprises an RNA sequence of at least 22 nucleotides in length.

24, The isolated oligonuclestide of claim 23, wherein the antisense strand comprises an RNA

sequence of 22 nucleotides in length.
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25. The isolated oligonucleotide of any one of claims 1-24, wherein the double siranded

region is between 19 and 21 nucleotides in length.

26. The isolated oligonuclestide of claim 25, wherein the double stranded region s 20

nucleotides in fength.

27. The isolated oligonucleotide of any one of claims 1-26, wherein the antisense strand

comprises a nucleotide sequence according to any one of. SEQ 1D NOs: 2-31

28. The 1solated oligonucleotide of any one of claims 1-24, wherein the sense strand

comprises a nucleotide sequence according to any one of: SEQ 1D NOs: 32-61.

29. The isolated oligonucleotide of claim 6, wherein the double stranded region comprises:

1} an antisense strand of nucleic acid sequence according to SEQ D NO: 10 (5’
UGUGUGUUGAUGCUGAGUUUGG 37), and a sense strand of nucleie acid sequence
according to SEQ ID NO: 40 (5° AAACUCAGCAUCAACACACA ),

1) an antisense strand of nuclewe acid sequence according to SEQ I NO: 11 (57
UCUAUCUUCAGGGUCAUCUGCU 37), and a seose strand of nucleic acid sequence according
to SEQ ID NO: 41 (5" CAGAUGACCCUGAAGAUAGA 'Y,

111} an antisense strand of nucleic acid sequence according to SEQ ID NO: 15 (8
VUUUUGUUCAUUCUGAUUCCUU 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NG 45 (5" GGAAUCAGAAUGAACAAAAA S,

v} an antisense strand of nucleie acid sequence according to SEQ ID NO: 22(8
UGAGUGUGAGACCUUGIICCAGG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 52 (5 UGGACAAGGUCUCACACUCA 37);

v} an antisense strand of nucletc acid sequence according to SEQ 1D NO: 23 (57
UCAGAGUGUGAGACCUUGUCCA 3%y, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 53 (8" GACAAGGUCUCACACUCUGA 37y,

5

or

vi} an antisense strand of nucleic acid sequence according to SEQ ID NG 27 (8
UGUAGAACCGGGUACAGCUUUC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 57 (5" AAGCUGUACCCGGUUCUACA 37}

S+
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30. The i1solated oligonucleotide of claim 9, wherein the double stranded region comprises:

1} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 3 (5
UUAGUAGAAUUUCUCUGUAGGC 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 33 (5" CUACAGAGAAAUUCUACUAA 3,

it} an antisense strand of nucleic acid sequence according to SEQ ID NO: 5 (8
UAUGUAGUAGAAUUUCUCUGUA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQG: 35 (5" CAGAGAAAUUCUACUACAUA 3),

ii1} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 6 (&
UGAUGUAGUAGAAUUUCUCUGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 36 (5" AGAGAAAUUCUACUACAUCA 37y

v} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 9 (57
UUUAUAGAUGUAGUAGAAUUUC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 39 (5 AAUUCUACUACAUCUAUAAA 3™,

v} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 12 (8
UAAAAUAUAUUCAUGAGCUUCG 3°), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 42 (5° AAGCUCAUGAAUAUAUUUUA 37);

vi} an antisense strand of nucleic acid sequence according to SEQ ID NO: 17 (5
UAAGUCAAAGUCUUUUAGCUGC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 47 (5 AGCUAAAAGACUUUGACUUA 37}

vit} an antisense strand of nucleic acid sequence according to SEQ ID NO: 18(S
UAAAGUCAAAGUCUUUUAGCUG 37), and a sense strand of nucleie acid sequence
according to SEQ ID NG 48 (5° GCUAAAAGACUUUGACUULIA 373,

viti} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 20(S
UAAUUUAUUACAGGUGAGUUGA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: S0 (5” AACUCACCUGUAAUAAAUUA 3™,

ix} an antisense strand of nucleic acid sequence according to SEQ D NG: 21 (8
UCUGGUUUUAUGGUGACCUUGA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NG: 51 (8" AAGGUCACCAUAAAACCAGA 37y,

x} an antisense strand of nucleic acid sequence according to SEQ 1D NG 24 (¥
UUAUUGGUGAACUUUGAAAGCY 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 54 (5° CUUUCAAAGUUCACCAAUAA S,
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xi} an antisense strand of nucleic acid sequence according o SEQ 13 NO: 25 (5
UUAAUAGGCGUAGACCUUGACU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 55 (8" UCAAGGUCUACGCUUAUUAA 37y,

xii} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 28 (57
UCAGAGCUUGUUCAGCUUUCCA 37), and a sense strand of nucleic acid sequence according
o SEQ I NO: 58 (5" GAAAGUUGAACAAGUUCUGA 3y, or

xiii} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 30 (8
UUAUGAAGCAAUUCUCCUCAGC 37), and a sense strand of nucleic acid sequence according
to SEGQ ID NO: 60 (5 UGAGGAGAAUUGCUUCAUAA 3°).

31 The 1solated oligonucleotide of claim 12, wherem the double stranded region comprises:

1) an antisense strand of nucleic acid sequence according to SEG ID NG 2(§°
UGAGAAGACAAGGAGUCCUGCU 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 32 {8 CAGGACUCCUUGUCUUCUCA 37);

i) an antisense strand of nuclewc acid sequence according to SEQ ID NG 4 (87
UGUAGUAGAAUUUCUCUGUAGG 37), and a sense strand of nucletc acid sequence
according to SEQ ID NO: 34 (5° UACAGAGAAAUUCUACUACA 37y

i1y an antisense strand of nucleic acid sequence according to SEQ ID NO: 7 (8
UAUAGAUGUAGUAGAAUUUCUC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 37 (5" GAAAUUCUACUACAUCUAUA 37}

v} an antisense strand of nucleic acid sequence according to SEQ D NO: 8 (5’
UUAUAGAUGUAGUAGAATJUUCH 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 38 (5 AAAUUCUACUACAUCUAUTAA 3™,

v} an antisense strand of nucleic acid sequence according to SEQ ID NG 13 (57
UAUGAAGAAGUCCUGCAUTTACU 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NG: 43 (5 UAAUGCAGGACUUCUUCAUA 37,

vi} an antisense strand of nucleic acid sequence according to SEQ ID NOG: 14 (¥
UUUCGAACAACAGAGUAGGGUA 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 44 (5 CCCUACUCUGUUGUUCGAAA B,
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vit) an antisense strand of nucleic acid sequence according to SEG ID NO: 16 (8
UAAGUCUUUUAGCUGCAGUAGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 46 (5" UACUGCAGCUAAAAGACUUA 3y,

viii} an antisense strand of nucleic acid sequence according to SEQ ID NO: 19(5°
UGUUCAUUGAGCCAACGCACGA 37), and a sense strand of nucleic acid sequence according
o SEQ 1D NO: 49 (5" GUGCGUUGGCUCAAUGAACA 3,

ix} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 26 (8
VUUUGUAAUAGGCGUAGACCUUG 37), and a sense strand of nucleic acid sequence
according to SEQ D NO: 56 (8" AGGUCUACGCCUAUUACAAA 37);

X} an antisense strand of nucleic acid sequence according to SEQ 1D NG 29 (%
UAUGAAGCAAUUCYUCCUCAGCA 37), and a sense strand of nucleic acid sequence according
to SEQ 12 NO: 59 (8" CUGAGGAGAAUUGCUUCAUA 37); or

%1} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 31 (8
DUUUUGUAUGAAGCAAUUCUCCU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 61 (5 GAGAAUUGCUUCAUACAAAA 37

32. The 1solated oligonucleotide of any one of claims 1-31, wherein the 1solated

oligonucleotide attenuates expression of the C3 mRNA by at least S0% at a dose of 0.1 nM.

The 1solated oligonucleotide of claim 32, wherem the double stranded region comprises:
1} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 9(§
UUUAUAGAUGUAGUAGAAUUUC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 39 (5" AAUUCUACUACAUCUAUAAA 37} (87.8);

1) an antisense strand of nucleic acid sequence according to SEQ ID NO: S (8
VAUGUAGUAGAAUUUCUCUGUA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NG: 35 (5° CAGAGAAAUUCUACUACAUA 37) (89.23,

i1} an antisense strand of nucleic acid sequence according to SEQ 1D NG 3 (8
UUAGUAGAAUUUCUCUGUAGGC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 33 (5 CUACAGAGAAAUUCUACUAA 37) (88.9);
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v} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 18 (8
UAAAGUCAAAGUCUUUUAGCUG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 48 (5" GCUAAAAGACUUUGACUUUA 37} (87.6);

v} an antisense sirand of nucleic acid sequence according to SEQ D NG 4 (8
UGUAGUAGAAUUUCUCUGUAGG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 34 (5 UACAGAGAAAUUCUACUACA 37} (87.6);

vi} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 26 (8
VUUUGUAAUAGGCGUAGACCUUG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 56 (5" AGGUCUACGCCUAUUACAAA 37)(85.8);

vit} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 25 (%
UUAAUAGGCGUAGACCUUGACU 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 535 (S" UCAAGGUCUACGCCUAUUAA 37) (85.1);

viil) an antisense strand of nucleic acid sequence according to SEQ 1D NG: 22 (8
UGAGUGUGAGACCUUGUCCAGG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 52 (5 UGGACAAGGUCUCACACUCA ¥°) (84.2);

e} an antisense strand of nuclew acid sequence according to SEQID NG: 7(8°
UAUAGAUGUAGUAGAAUUUCUC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 37 (5 GAAAUUCUACUACAUCUAUA 37 (84.6);

x} an antisense strand of nucleic acid sequence according to SEQ ID NG: 8 (¥
UUAUAGAUGUAGUAGAATJUUCH 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 38 (57 AAAUUCUACUACAUCHAUAA 373 (89.2);

x1) an antisense strand of nucleic acid sequence according to SEQ 1D NG: 23 (8
UCAGAGUGUGAGACCUUGUCCA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 53 (§° GACAAGGUCUCACACUCUGA 37 (83.8);

x11} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 6 {57
UGAUGUAGUAGAAUUUCUCUG 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 36 (5" AGAGAAAUUCUACUACAUCA 37} (83.8);

xiii} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 17 (5
UAAGUCAAAGUCUUUUAGCUGC 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 47 (57 AGCUAAAAGACUUUGACUUA 373 (83.0);
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xiv) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 28 (57
UCAGAGCUUGUUCAGCUUUCCA 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 58 (5 GAAAGCUGAACAAGCUCUGA 37) (82.8);

xv} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 16 (5
UGUGUGUUGAUGCUGAGUUUGG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 40 (5" AAACUCAGCAUCAACACACA 37) (B2.0);

xvi) an antisense strand of nucleic acid sequence according to SEQ 12 NO: 2 (8
UGAGAAGACAAGGAGUCCUGCU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 32 (5 CAGGACUCCUUGUCUUCUCA 37y (82.0);

xvii} an antisense strand of nucleic acid sequence according to SEQ ID NG 12 (%
UAAAAUAUAUUCAUGAGCUUCG 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NG: 42 (5" AAGCUCAUGAAUAUAUUUUA 3°) (81.9);

xviii} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 30 (8°
DUAUGAAGCAAUUCUCCUCAGC 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 60 (S" UGAGGAGAAUUGCUUCAUAA 37) (81.8);

xix} an antisense strand of nucleie acid sequence according to SEQ ID NG 29 (87
UAUGAAGCAAUUCUCCUCAGCA 37), and a sense strand of nucleic acid sequence according
to SEQ D NO: 59 (5" CUGAGGAGAAUUGCUUCAUA 37) (8L.3);

xx} an antisense strand of nucleic acid sequence according to SEQ ID NG 13 (8
UAUGAAGAAGUCCUGCAUUACU 37}, and a sense sirand of nucleic acid sequence
according to SEQ ID NO: 43 (5 UAAUGCAGGACUUCUUCAUA 37) (81.2);

xxi} an antisense strand of nucleic acid sequence according to SEQ 1D NQO: 14 (87
UUUCGAACAACAGAGUAGGGUA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 44 (5° CCCUACUCUGUUGUUCGAAA 37 (81.1);

xxi1} an antisense strand of nucleic acid sequence according to SEQ ID NG 19 (5
UGUUCAUUGAGCCAACGCACGA 37}, and a sense strand of nucleic acid sequence according
to SEQ I NQO: 49 (5" GUGCGUUGGCUCAAUGAACA 373 (80,8}

xxiit} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 20(5°
UAAUUYJAUUACAGGUGAGUUGA 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 50 (5 AACUCACCUGUAAUAAAUUA 373 (80.8),
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xxiv}) an antisense strand of nucleic acid sequence according to SEQ 1D NG: 15 (587
UUUUUGUUCAUUCUGAUUCCUU 37, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 45 (5" GGAAUCAGAAUGAACAAAAA 37) (80.5);

xxv} an antisense strand of nucleic acid sequence according to SEQ ID NG 21 (8
UCUGGUUUUAUGGUGACCUUGA 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 51 (5 AAGGUCACCAUAAAACCAGA 373 (80.2);

xkxvi} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 31 (57
VUUUUGUAUGAAGCAAUUCUCCU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 61 (5" GAGAAUUGCUUCAUACAAAA 37 (79.2);

xxvii} an antisense strand of nucleic acid sequence according to SEQ ID NG 11 (¥
UCUAUCUUCAGGGUCAUCUGCU 37), and a sense strand of nucleic acid sequence according
to SEQ 12 NO: 41 (8” CAGAUGACCCUGAAGAUAGA 37y (78.9);

xxviii) an antisense strand of nucleic acid sequence according to SEQ ID NG 16 (S
UAAGUCUUUUAGCUGCAGUAGG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 46 (5 UACUGCAGCUAAAAGACUUA 373 (78.8);

xxix} an antisense strand of nucleie acid sequence according to SEQ 1D NG: 24 (87
UUAUUGGUGAACUUUGAAAGECU 37), and a sense strand of nucleic acid sequence
according to SEQ D NO: 34 (8 CUUUCAAAGUUCACCAAUAA 37 ) (78.6); or

xxx} an antisense strand of nucleic acid sequence according to SEQ ID NG 27 (S
UGUAGAACCGGGUACAGUUUUC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 57 (5 AAGCUGUACCCGGUUCUACA 37) (78.4).

34. The 1solated oligonucleotide of any one of claims 1-31, wherein the isolated

oligonucleotide attenuates expression of the C3 mRNA by 20% to 50% at a dose of 0.01 nM.

3s. The 1solated oligonucleotide of claim 34, wherem the double stranded region comprises:
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i) an antisense strand of nucleic acid sequence according to SEQ 1D NGO: 11 (5
UCUAUCUUCAGGGUCAUCUGCU 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 41 (5 CAGAUGACCCUGAAGAUAGA 37) (47.9)

it} an antisense strand of nucleic acid sequence according to SEQ 1D NQO: 24 (57
UUAUUGGUGAACUUUGAAAGCU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 54 (5" CUUUCAAAGUUCACCAAUAA 3} (46,7},

iti} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 31 {87
VUUUUGUAUGAAGCAAUUCUCCU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 61 (5" GAGAAUUGCUUCAUACAAAA 37) (46.6);

iv) an antisense strand of nucleic acid sequence according to SEQ ID NO: 16 (S
UAAGUCUUUUAGCUGCAGUAGG 37), and a sense strand of nucleic acid sequence
according to SEGQ 1D NO: 46 (" UACUGCAGCUAAAAGACUUA 37) (46.6);

v} an antisense strand of nucleic acid sequence according to SEQ ID NG: 12 (58’
UAAAAUAUAUUCAUGAGCUUCG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 42 (5 AAGCUCAUGAAUAUAUUUUA 37 (45.7);

vi) an antisense strand of nuclewe acid sequence according to SEQ ID NG 15 (8
UUUUUGUUCAUUCUGAUUCCUU 37, and a sense strand of nucleie acid sequence
according to SEQ ID NO: 45 (5 GGAAUCAGAAUGAACAAAAA 37)(45.7),

vit) an antisense strand of nucleic acid sequence according to SEQ ID NG: 13 (87
UAUGAAGAAGUCCUGCAUUACU 37}, and a sense sirand of nucleic acid sequence
according to SEQ ID NO: 43 (5 UAAUGCAGGACUUCUUCAUA 37} (42.4); or

viil} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 108
UGUGUGUUGAUGCUGAGUUUIGE 37), and a sense strand of nucleic acid sequence

according to SEQ ID NG: 40 (57 AAACUCAGCAUCAACACACA 37y (41.5).

36. The isolated oligonucleotide of any one of claims 1-31, wherein the isolated

oligonucleotide attenuates expression of the U3 mRNA by at least 50% at a dose of 0.01 nM.

37. The 1solated oligonucleotide of claim 36, wherein the double stranded region comprises:
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i) an antisense strand of nucleic acid sequence according to SEQ ID NG 3 (&
UUAGUAGAAUUUCUCUGUAGGC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NOG: 33 (5" CUACAGAGAAAUUCUACUAA 37y (713},

it} an antisense strand of nucleic acid sequence according to SEQ 1D NQO: 29 (57
UAUGAAGCAAUUCUCCUCAGCA 37), and a sense strand of nucleic acid sequence according
o SEQ I NO: 39 (5" CUGAGGAGAAUUGCUUCAUA 3°) (68.5);

iti} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 25 (87
VUUAAUAGGCGUAGACCUUGACU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 55 (5” UCAAGGUCUACGCCUAUUAA 37) (67.6);

iv) an antisense strand of nucleic acid sequence according to SEQ ID NO: 9 (S°
UUUAUAGAUGUAGUAGAAUUUC 37, and a sense strand of nucleic acid sequence
according to SEQ ID NG: 39 (5" AAUUCUACUACAUCUAUAAA 37) (88.1);

v} an antisense strand of nucleic acid sequence according to SEQ ID NG: 8 (5
DUAUAGAUGUAGUAGAAUUUCU 3°), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 38 (5 AAAUUCUACUACAUCUAUAA 37} (66.9);

vi) an antisense strand of nuclewe acid sequence according to SEQ ID NG: 26 (8
UUUGUAAUAGGCGUAGACCUUG 37), and a sense strand of nucleic acid sequence
according to SEQ D NO: 56 (57 AGGUCUACGCCUAUUACAAA 37) (66.8);

vit) an antisense strand of nucleic acid sequence according to SEQ ID NG: 5 (87
UAUGUAGUAGAAUUUCUCUGUA 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 35 (5" CAGAGAAAUUCUACUACAUA 37} (68.9);

viil} an antisense strand of nmucleic acid sequence according to SEQ 1D NO: 17 (¥
UAAGUCAAAGUCUUUUAGCUGC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG 47 (57 AGCUAAAAGACUUUGACUUA 371 (89.4);

ik} an antisense strand of nucleic acid sequence according to SEQ ID NO: 7(5°
UAUAGAUGUAGUAGAAUTUCUC 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 37 {5 GAAAUUCUACUACAUCUAUA 37) (8%.1);

x} an antisense strand of nucletc acid sequence according to SEQ 1D NG 18 ({(5°
UAAAGUCAAAGUCUUUUAGCUG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 48 (5" GCUAAAAGACUUUGACUUUA 373 (58.9);
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xi} an antisense strand of nucleic acid sequence according to SEQ 123 NO: 4 (5
UGUAGUAGAAUUUCUCUGUAGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 34 (5" UACAGAGAAAUUCUACUACA 37y (872,

xii} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 28 (57
UCAGAGCUUGUUCAGCUUUCCA 37}, and a sense strand of nucleic acid sequence according
o SEQ D NO: 38 (5" GAAAGCUGAACAAGCUCUGA 37) (56.8);

xiii} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 22 (5’
UGAGUGUGAGACCUUGUCCAGG 37), and a sense strand of nucleic acid sequence
according to SEQ 12 NQO: 52 (5 UGGACAAGGUCUCACACUCA 37) (86.2);

xiv) an antisense strand of nucleic acid sequence according to SEQ ID NG: 14 (S’
UUUCGAACAACAGAGUAGGGUA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 44 (8" CCCUACUCUGUUGUUCGAAA 37) (56.9);

xv} an antisense strand of nucleic acid sequence according to SEQ ID NG: 23 (S
UCAGAGUGUGAGACCUUGUCCA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 53 (5 GACAAGGUCUCACACUCUGA ¥7) (858.5);

xvi} an antisense strand of nucleic acid sequence according to SEQ IDNG: 6 (8
UGAUGUAGUAGAAUUUCUCUGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 36 (8 AGAGAAAUUCUACUACAUCA 37) (85.3);

xvii) an antisense strand of nuclewe acid sequence according to SEQ ID NO: 19 (8
UGUUCAUUGAGCCAACGCACGA 37), and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 49 (5 GUGCGUUGGCUCAAUGAACA 37) (83.4);

xviit} an antisense strand of nucleie acid sequence according to SEQ 1D NO: 20 (57
UAAUUUAUUACAGGUGAGUIUIGA 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NQO: 50 (57 AACUCACCUGUAAUAAAUUA 37) (83.4),

x1x) an antisense strand of nucleic acid sequence according to SEQ ID NG 30 (8
UUAUGAAGCAAUUCUCCUCAGU 37}, and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 60 (57 UGAGGAGAAUUGCUUCAUAA 37) (52.9);

xx} an antisense strand of mucleie acid sequence according to SEQ ID NG: 2 (5°
UGAGAAGACAAGGAGUCCUGCU 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 32 (8" CAGGACUCCUUGUCUUCUCA 37y (50,9,
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xxi} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 27 (5
UGUAGAACCGGGUACAGCUUUC 3%y, and a sense strand of nucleic acid sequence
according to SEQ ID NG 57 (8" AAGCUGUACCCGGUUCUACA 373 (80.9); or

xxii} an antisense strand of nucleic acid sequence according to SEQ ID NG: 21 (57
UCUGGUUUUAUGGUGACCUUGA 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 51 (5" AAGGUCACCAUAAAACCAGA 37) (50.9).

38 An isolated oligonuclectide comprising a sense strand and an antisense strand, wherein:
the sense strand comprises a nucleotide sequence that 1s substantially identical to a region
comprising 19-25 nucleotides between any cne of the nucleotide positions selected from:
a) 33 to 533;
b} 237 to 260;
¢} 444 1o 480;
d) 583 to 879;
ey 1118 to 1328,
3 1409 1o 1542;
2} 1619 to 1648;
hy 1754 10 1816,
1y 2232 10 2256;
1) 2300 10 2368;
I} 2423 to 2452;
1) 2518 10 2726,
m} 2360 to 2883,
n} 2981 to 3043,
0} 3125 t0 3239,
P} 3298 to 3437,
q) 3567 to 3638;
r} 3767 to 3913,
s} 3985 1o 4430; and
1) 4490 t¢ 5054,
from the 5 end of a €3 mRNA sequence according to SEQ D NQ: 1,
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and the antisense strand is substantially complementary to the sense strand such that the

sense strand and the antisense strand together form a double stranded region.

39. The isolated oligonuclestide of claim 38, wherein the isolated oligonucleotide attenuates

expression of the C3 mRNA by 20% to 50% at a dose of 0.1 oM.

40. The isolated oligonucleotide of claim 39, wherein the double stranded region comprises:

1)y an antisense strand of nucleic actd sequence according to SEQ 1D NO: 71 {87
UGUAGAUGGUCUUGUCUGUCUG 37), and a sense strand of nucleic acid sequence
according to SEGQ ID NGO 236 (5" GACAGACAAGACCAUCUACA 37) (49.9);

it} an antisense strand of nucleic acid sequence according to SEQ ID NO: 106 (8
UUGAUGCUCAAGGGCUUCUGGC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 271 (5° CAGAAGCCCUUGAGCAUCAA 37) (49.2);

iti} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 97 (5
UAAGAUGACAAAGGCAGUUCCC 37), and a sense strand of nucleic acid sequence
according to SEGQ 1D NG: 262 (5 GAACUGCCUUUGUCAUCUUA 37) (49.1);

v} an antisense strand of nucleic acid sequence according to SEQ ID NO: 168 (8
UCAAAGUCAAAGUCUUUUAGCU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 333 (5 CUAAAAGACUUUGACUUUGA 37) (49.1),

v} an antisense strand of nucleic acid sequence according to SEQ ID NO: 115 (5
UGAAGGAAGGGAUGAAGUCGGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NQ: 280 (§° CGACUUCAUCCCUUCCUUCA 37) (48.8),

vi} an antisense strand of nucleie acid sequence according to SEQ ID NGO 173 (8
UCUUUUGGUAUUGAGCCAAGGC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 338 (5 CUUGGCUCAAUACCAAAAGA 37) (48.2);

vit) an antisense strand of nucleic acid sequence according to SEQ ID NG 116 (5
VUUCUGACUGGCCGCUUUUUAC 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 281 (5 AAAAAGCGGUCAGUCAGAAA 37) (47.4);

viii} an antisense strand of nucleic acid sequence according to SEQ ID NQO: 169 (8
UCACAAAGUCAAAGUCUUUUAG 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 334 (57 AAAAGACUUUGACUUUGUGA 373 (471}

o]
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ix} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 66 (8
UGUUUUUUGCCUGGGAAGUCGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 231 (5° GACUUCCCAGGCAAAAAACA 37) (46.8);

x} an antisense sirand of nucleic acid sequence according to SEQ ID NO: 153 (5
UUGAAGGCCAGCUGCUGGGUGU 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 318 (5° ACCCAGCAGCUGGUCUUCAA 37) (46.3);

ki) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 189 (57
UCUGUUUCCGGUGCUGGUUUUA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 354 (5" AAACCAGCACCGGAAACAGA 3) (45.6);

xit} an antisense strand of nucleic acid sequence accerding to SEQ ID NG: 103 (87
UUGUUGAUGCUGAGUUUGGCCA 37), and a sense strand of nucleic acid sequence
according to SEG ID NO: 268 (57 GCCAAACUCAGCAUCAACAA 37) (45.3);

Xii1} an antisense strand of nucleic acid sequence according to SEQ ID NG: 225 (S
UGUCCAACCUGCACCUCAUCCG 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 390 (S GAUGAGGUGCAGGUUGGACA 37) (44.5);

xiv) an antisense strand of nucleie acid sequence according to SEQ ID NG 117 (8
UAUCUUCAGGGUCAUCUGCUGC 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 282 {5 AGCAGAUGACCCUGAAGAUA 37} (44.5);

xv} an antisense strand of nucleic acid sequence according to SEQ ID NG: 81 (8
UCAUAGUAGGCUCGGAUCUUCC 37), and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 246 (5" AAGAUCCGAGCCUACUAUGA 37) (44.4);

xvi} an antisense strand of nucleic acid sequence according to SEQ 1D NQO: 133 (&7
UGUUUCGAACAACAGAGUAGGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQ: 298 (5° CUACUCUGUUGUUCGAAACA 37} (43.9)

xvii} an antisense strand of nucleic acid sequence according to SEQ 1D NG 107 (57
UCAGGUAAUUGUUGGAGUUGCC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 272 (5" CAACUCCAACAAUUACCUGA 37) (43.0);

xviii} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 68 (57
UGUCUGUCUGGAUGAAGAGGUA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 233 (5" CCUCUUCAUCCAGACAGACA 37) {42.6);

o]
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xix} an antisense strand of nucleic acid sequence according to SEQ 1B NO: 222 (57
UGUACUCGUCAAAGUCAUUGGA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 387 (5" CAAUGACUUUGACGAGUACA 37y {(42.5);

xx} an antisense strand of nucleic acid sequence according to SEQ ID NO: 139 (8
UGGAUUGUGGAGUAGUUCCACC 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 304 (5 UGGAACUACUCCACAAUCCA 37) (41.8);

xkxi) an antisense strand of nucleic acid sequence according to SEQ 12 NO: 158 (57
UGGAAGUCUCCUGCUUUAGUGA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 323 (5 ACUAAAGCAGGAGACUUCCA 37) (40.3);

xxii} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 83 (87
UUUUCAUAGUAGGCUCGGAUCU 37y, and a sense strand of nucleic acid sequence
according to SEGQ 1D NO: 248 (57 AUCCGAGCCUACUAUGAAAA 37} (40.0)

xxiii} an antisense strand of nucleic acid sequence according to SEQ ID NG: 156 (S’
UCAGGAUCAGCCAUUUAACAGC 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 321 (§" UGUUAAAUGGCUGAUCCUGA 37 (39.9);

xxiv}) an antisense strand of nucleie acd sequence according to SEQ 1D NO: 208 (5
UCUUGUCCAGGUAGAUGAUGAG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 373 (5 CAUCAUCUACCUGGACAAGA 37) (39.4);

xxv} an antisense strand of nucleic acid sequence according to SEQ ID NG 62 (S8
UGACAGUGCAGGGUCAGAGGGA 373, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 227 (5 CCUCUGACCCUGCACUGUCA 37) (328.3);

xxvij an antisense strand of nucleic acid sequence according to SEQ 1D NO: 202 (87
UCUAUCGGAGAAGGCUUUGUCC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 367 (57 ACAAAGCCUUCUCCGAUAGA 373 (39.2);

xxvil} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 80 (57
UCUUCCACUGGCCCAUGUUGAC 37}, and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 245 (5° CAACAUGGGCCAGUGGAAGA 37) (38.2);

xxviii) an antisense strand of nucleic acid sequence according to SEQ ID NG 174 (5
UGAUUCCCAGUGGAUACGGUGG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 339 (57 ACCGUAUCCACUGGGAAUCA 37) (38.8);
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xxix} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 65 (57
UUUUTUUUGCCUGGGAAGUCGUG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 230 (5" CGACUUCCCAGGCAAAAAAA 371 (383);

xxx)} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 214 (8
UGGUUGUAAUAGGCGUAGACCU 37}, and a sense sirand of nucleic acid sequence
according to SEQ 1D NO: 379 (5" GUCUACGCCUAUUACAACCA 37) (38.3);

xkxxi} an antisense strand of nucleic acid sequence according to SEQ I NO: 141 (587
UCUGCAGAAGGCUGGAUUGUGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 306 (7 ACAAUCCAGCCUUCUGCAGA 37y (37.4);

xxxii} an antisense strand of nucleic acid sequence according to SEQ ID NG: 91 (&7
UCUCUGUAGGCUCCACUAUGAC 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 256 (5° CAUAGUGGAGCCUACAGAGA 37) (34.8);

xxxiii) an antisense strand of nucleic acid sequence according to SEQ ID NG: 88 (S
UGAAACUGGGCAGCACGUACUC 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 253 (5" GUACGUGCUGCCCAGUUUCA 37} (34.5);

xXXIv} an antisense strand of nucleiwe acid sequence according to SEQ ID NO: 165 (8
UCUGCAGUAGGGCCAAGAGGGC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NG: 330 (5 CCUCUUGGCCCUACUGCAGA 37) (33.3)

xxxv) an antisense strand of nucleie acid sequence according to SEQ ID NO: 140(8°
UCUGGAUUGUGGAGUAGUUCCA 373, and a sense sirand of nucleic acid sequence
according to SEQ ID NO: 305 (5 GAACUACUCCACAAUCCAGA 37) (32.2);

kxxvi) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 183 (57
UCUUUUCCUUCAGCUGUGACUG 37), and a sense strand of nucleic acid sequence according
to SEG ID NO: 348 (5 GUCACAGCUGAAGGAAAAGA 37) (32.0)

xxxvii} an antisense strand of nucleie acid sequence according to SEQ ID NG: 179 (5°
UCUGUGAAACCCUCAUUUUCCH 37), and a sense strand of nucleic acid sequence according
to SEQ I NQO: 344 (5" GAAAAUGAGGGUUUCACAGA 37) (31.6);

xxxvil) an antisense strand of nucleic acid sequence according to SEQ ID NO: 127 (5
UCAUUACUGUGACCUCGAAGGG 37y, and a sense sirand of nucleic acid sequence
according to SEQ 1D NO: 292 (5" CUUCGAGGUCACAGUAAUGA 37y (31.2);
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xxxix} an antisense strand of nucleic acid sequence according to SEQ 13} NO: 185 (5°
UGAGGUCGAAUUUAUUACAGGU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 350 (5" CUGUAAUAAAUUCGACCUCA 37) (31.1);

xL} an antisense strand of nucleic acid sequence according to SEQ ID NO: 111 (S
UCAUUCGCAGGAGGAAGUUGAC 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 276 (57 CAACUUCCUCCUGCGAAUGA 37} (30.7);

xLi) an antisense strand of nucleic acid sequence according to SEQ ID NO: 157 (8
UGUAUCACGGGCGCAUCCUCCY 37, and a sense strand of nucleic acid sequence according
to SEQ ID NO: 322 (5" GAGGAUGCGCCCGUGAUACA 37 (29.7),

xb.11} an antisense strand of nucleic acid sequence according to SEQ D NO: 164 (¥
UCAGCAAUGGCCACAGUGUAGG 37), and a sense strand of nucleic acid sequence
according to SEG ID NO: 329 (5" UACACUGUGGCCAUUGCUGA 37) (28.3);

xbiit} an antisense strand of nucleic acid sequence according to SEQ D NO: 90 (5
UCACUAUGACCUCGAAACUGGG 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 255 (5 CAGUUUCGAGGUCAUAGUGA 37 (27.8);

xLiv} an antisense strand of nucleic acid sequence according to SEQ ID NG 87 (5
UGUACUCCUUCACCUCAAACUC 37), and a sense strand of nucleic acid sequence according
to SEQ ID NQO: 252 (5 GUUUGAGGUGAAGGAGUACA 37} (26.9);

xL.v) an antisense strand of nucleic acid sequence according to SEQ ID NG 199 (S
UCUCAUACUUGGAGAUGUAUCU 37}, and a sense sirand of nucleie acid sequence
according to SEQ ID NO: 364 (5 AUACAUCUCCAAGUAUGAGA 37} (26.7).

xEvi} an antisense strand of nucleic acid sequence according to SEQ [D NGO 184 (82
UCUUAGCAUGGUACAUUGUCAC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG 349 (5" GACAAUGUACCAUGCUAAGA 37) (26.3);

xb.vit) an antisense strand of nucleic acid sequence according to SE(Q 1D NG: 400 (58
UUGUAGUUGCAGCAGUCCAGGA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 426 (5 CUGGACUGCUGCAACUACAA 37) (41.9);

xbiii} an antisense strand of nucleic acid sequence according to SEQ 1 NO: 110 (5’
UGAGGAAGUUGACGUUGAGGGY 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 275 (5" CCUCAACGUCAACUUCCUCA 3°) (23.4);
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xbLix}) an antisense strand of nucleic acid sequence according to SEQ ID NO: 147 (8
UGGCAUCCUCUGUCAUCUGGGC 37}, and a sense strand of nucleic acid sequence according
to SEQ ID NO: 312 (5° CCAGAUGACAGAGGAUGCCA 371 (23.3),

L} an antisense strand of nucleic acid sequence according to SEQ ID NO: 218 (S
UUUUUGUAUGAAGCAAUUCUCC 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 383 (57 AGAAUUGCUUCAUACAAAAA S (22.5);

L1} an antisense strand of nucleic acid sequence according to SEQ ID NO: 138 (8
UGAUUGUGGAGUAGUUCCACCC 37), and a sense strand of nucletc acid sequence
according to SEQ 1D NO: 303 (5 GUGGAACUACUCCACAAUCA 37y (22.5);

L1} an antisense strand of nucleic acid sequence according to SEQ ID NO: 114 (¥
UGAUGAAGUCGGUGGUGAUGGA 37, and a sense strand of nucleic acid sequence
according to SEG ID NO: 279 (§° CAUCACCACCGACUUCAUCA 37) (21.4);

Liit) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 85 (8
UCUCCUUCACCUCAAACYUCAGU 37), and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 250 (8" UGAGUUUGAGGUGAAGGAGA 37 (2L3);

Liv) an antisense strand of nucleic acid sequence according to SEQ ID NO: 152 (5
UCUUCUUGAUGAGCUCCAAGGC 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 317 (5° CUUGGAGCUCAUCAAGAAGA 37} (20.8);

Lv) an antisense strand of nucleic acid sequence according to SEQ ID NO: 402 (57
UCUCAUCCAGGUUACUCCUGGC 37), and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 428 (5" CAGGAGUAACCUGGAUGAGA 37} (40.4),

Lvi) an antisense strand of nocleic acid sequence according to SEQ ID NG: 136 (8
VUCUUGGUUCUGCCGGUAAUTGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 301 (57 AAUUACCGGCAGAACCAAGA 37 (20.7);

Lwviy an antisense strand of nucleic acid sequence according to SEQ 1D NQG: 209 (57
UGACCUUGUCCAGGUAGAUGAU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 374 (5" CAUCUACCUGGACAAGGUCA 37) (20.3), or

Lviit) an antisense strand of nucleic acid sequence according to SEQ 1 NO: 412 (57
UCUCUGGGAACUCACUUCGGGA 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 438 (5° CCGAAGUGAGUUCCCAGAGA 371 (30.4).
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41 The isolated nuclectide of claim 38, wherein the isolated oligonucleotide aitenuates

expression of the 3 mRNA by at least 50% at a dose of 0.1 nML

42 The 1solated oligonucleotide of claim 41, wherein the double stranded region comprises:

i} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 94 (8°
VUAGAUGUAGUAGAAUTUCUCU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 259 (5" AGAAAUUCUACUACAUCUAA 37) (89.3);

it} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 74 (37
UGACAAGGAGUCCUGCUUGACC 37), and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 239 (5" UCAAGCAGGACUCCUUGUCA 3°) (80.4);

i1} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 70 (57
VUUAGAUGGUCUUGUCUGUCUGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 235 (57 AGACAGACAAGACCAUCUAA 37 (79.7);

v} an antisense strand of nucleic acid sequence according to SEQ ID NO: 64 (§°
UUUUUUGCCUGGGAAGUCGUGG 37), and a sense strand of nucleie acid sequence
according to SEQ ID NG: 229 (57 ACGACUUCCCAGGCAAAAAA 3 (78.7);

v} an antisense strand of nucleic acid sequence according to SEQ ID NGO 172 /(S
UUAGUAUCUCUGUUCAUUGAGC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NQO: 337 (57 UCAAUGAACAGAGAUACUAA 37) (784);

vi) an antisense strand of nucleic acid sequence according to SEQ 1D NG 226 (87
UGUCAGUUGGGGCACCCAAAGA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQO: 391 (8" UUUGGGUGCCCCAACUGACA 37 (78.3);

vit} an antisense strand of nucleic acid sequence according to SEQ 1D NQO: 217 (57
UUUGUAUGAAGCAAUUCUCCUC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 382 (5” GGAGAAUUGCUUCAUACAAA 37) (78.0),

v} an antisense strand of nucleic acid sequence according to SEQ ID NO: 131 (5
UGAACAACAGAGUAGGGUAGCC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 296 (5" CUACCCUACUCUGUUGUUCA 3°) (77.9);

ix} an antisense strand of nucleic acid sequence according to SEQ ID NGO 113 (8
UAUCAGGUAGGUGUAGUAGCGG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 278 (57 GCUACUACACCUACCUGAUA 37} (77.8);
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x} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 126 (5
UAUUACUGUGACCUCGAAGGGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 291 (5" CCUUCGAGGUCACAGUAAUA 37 (77.6)

x1} an antisense strand of mucleic acid sequence according to SEQ ID NGO 146 (57
UGAAUUCUGGUCUCAGACUCGE 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 311 (5 GAGUCUGAGACCAGAAUUCA 3" (77.6);

xit} an antisense strand of nucleic acid sequence according to SEQ ID NO: 1706 (8
UGUAUCYCUGUUCAUUGAGCCA 3}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 335 (5° GCUCAAUGAACAGAGAUACA 37y (76.8);

xiil} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 123 (5
UUUUCAAAAAUAUAUUCAUGAG 37), and a sense strand of nucleic acid sequence
according to SEG ID NO: 288 (5" CAUGAAUAUAUUUUUGAAAA 37) (76.6);

xiv} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 93 (5
UAGUAGAAUUUCUCUGUAGGCU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 258 (5 CCUACAGAGAAAUUCUACUA 373 (76.8);

xv} an antisense strand of nucleic acid sequence according to SEQ ID NO: 124 (8
UCUUUCAAAAAUAUAUUCAUGA 3°), and a sense strand of nucleic acid sequence
according to SEQ 1D NG: 289 (57 AUGAAUAUAUUUUUGAAAGA 37y (76.1);

xvi) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 198 (S’
UCAUACUUGGAGAUGUAUCUGU 373, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 363 (5 AGAUACAUCUCCAAGUAUGA 37} (76.8);

xvii) an antisense strand of nucleic acid sequence according to SEQ ID NO: 145 (8
UAAUUCUGGUCUCAGACUCGGU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQO: 310 (§8” CGAGUCUGAGACCAGAAUUA 37) {75.5);

xviii} an antisense strand of nucleic acid sequence according to SEQ ID NO: 188 (5
UGUUUTUAUGGUGACCUUGAGGU 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 353 (5" CUCAAGGUCACCAUAAAACA 37) (78,5,

xix} an antisense strand of nucleic acid sequence according to SEQ D NO: 67 (57
UCUGUCUGGAUGAAGAGGUACC 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 232 (5" UACCUCUUCAUCCAGACAGA 37y (715.1);
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xx} an antisense strand of mucleic acid sequence according to SEQ ID NG: 72 (5
VUGUAGAUGGUCUUGUCUGUCU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 237 (5° ACAGACAAGACCAUCUACAA 37 (75.9);

xx1) an antisense strand of nucleic acid sequence according to SEQ ID NO: 159 (5
UAAGGAAGUCUCCUGCUUUAGU 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 324 (57 UAAAGCAGGAGACUUCCUUA 37} (74.7);

xxit} an antisense strand of nucleic acid sequence according to SEQ ID NO: 181 (&
VUUUCCUUCAGCUGUGACUGUGA 37), and a sense strand of nucletc acid sequence
according to SEQ ID NO: 346 (57 ACAGUCACAGCUGAAGGAAA 37y (74.6);

xxiit} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 108 (¥’
UGAGAUGCAGGUAAUUGUUGGA 37, and a sense strand of nucleic acid sequence
according to SEGQ 1D NO: 273 (5 CAACAAUUACCUGCAUCUCA 37) (74.6);

xxiv) an antisense strand of nucleic acid sequence according to SEQ D NO: 96 (5
VAGAUGACAAAGGCAGUUCCCU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 261 (5 GGAACUGCCUUUGUCAUCUA 373 (74.6);

xxv} an antisense strand of nucleic acid sequence according to SEQ ID NO: 129 (53
UGAAGAAGUCCUGCAUUACUGU 37, and a sense strand of nucleic acid sequence
according to SEQ ID NG: 294 (57 AGUAAUGCAGGACUUCUUCA 37) (72.9);

xxvi} an antisense strand of nucleic acid sequence according to SEQ ID NO: 196 (8
UUACUUGGAGAUGUAUCUGUCA 373, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 361 (5 ACAGAUACAUCUCCAAGUAA 373 {72.8);

kxvii} an antisense strand of nucleic acid sequence according to SEQ ID NO: 122 (8
UUUCAAAAAUAUAUUCAUGAGC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQ: 287 (5" UCAUGAAUAUAUUUUUGAAA 3°) {(72.4);

xxvil) an antisense strand of nucleic actd sequence according to SEQ D NG: 160 (5°
UUUCAUGUAGUUGGCUUCAAGG 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 325 (5" UUGAAGCCAACUACAUGAAA 37 (72.2);

xxix} an antisense strand of nucleic acid sequence according to SEQ D NQO: 162 (57
UAUCUCUGUAGGUUCAUGUAGU 37), and a sense strand of nucleic acid sequence
according o SEQ 1D NO: 327 (5" UACAUGAACCUACAGAGAUA 3y (7L.9),
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xxx} an antisense strand of nucleic acid sequence according to SEQ 1D NG 104 (5°
UGUGUUGAUGCUGAGUUUGGCC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 269 (5" CCAAACUCAGCAUCAACACA 37) (TL7y;

xxxi} an antisense strand of nucleic acid sequence according to SEQ ID NO: 201 (8
UCUUUGUCCAGCUCAUACUYUGG 37), and a sense strand of nucleic acid sequence according
o SEQ I NO: 366 (5" AAGUAUGAGCUGGACAAAGA 37) (TL3),

Kxxii) an antisense strand of nucleic acid sequence according to SEQ ID NO: 63 (&
VUUUUUGCCUGGGAAGUCGUGGA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 228 (5 CACGACUUCCCAGGCAAAAA 37y (TL.1);

xxxiii} an antisense strand of nucleic acid sequence according to SEQ D NO: 178 (¥
UCAUUUUCCUUGGUCUCUUCUG 37, and a sense strand of nucleic acid sequence according
to SEQ ID NO: 343 (5" GAAGAGACCAAGGAAAAUGA 37) (TL8y;

xxxiv) an antisense strand of nucleic acid sequence according to SEQ ID NO: 203 (5
DUUCCUAUCGGAGAAGGCUUUG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 368 (57 AAGCCUUCUCCGAUAGGAAA 373 (70,9

xxxv} an antisense strand of nucleic acid sequence according to SEQ ID NO: 216 (8
UGAAGCAAUUCUCCUCAGCACA 37), and a sense strand of nuclewe acid sequence according
to SEQ ID NO: 381 (8 UGCUGAGGAGAAUUGCUUCA 37) (78.9);

xxxvi) an antisense strand of nucleic acid sequence according to SEQ ID NG 220 (37
UGUACACAUAGUCCACUCCUGG 37), and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 385 (5" AGGAGUGGACUAUGUGUACA 37) (70.5);

Kxxvil} an antisense strand of nucleic acid sequence according to SEQ ID NO: 118 (%
UUAUCUUCAGGGUCAUCUGCUG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQO: 283 (§5° GCAGAUGACCCUGAAGAUAA 37) {70.4);

xxxviii} an antisense strand of nucleic acid sequence according to SEQ 1B NG: 194 (57
UUAGACAUAGUGGCAUCCUGGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 359 (5° CAGGAUGCCACUAUGUCUAA 373 (763}

xxxix}) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 219 (57
UUACACAUAGUCCACUCCUGGC 37}, and a sense strand of nucleic acid sequence according

to SEQ ID NO: 384 (5° CAGGAGUGGACUAUGUGUAA 37) (69.8);
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xL} an antisense strand of nucleic acid sequence according to SEQ D NO: 99 (57
UGUCUTUGGUGAAGUGGAUCUGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 264 (5" AGAUCCACUUCACCAAGACA 37) (69.0);

xL.1} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 154 (8
UAAGACCUUGACCACGUAGGCG 37), and a sense strand of nucleic acid sequence according
o SEQ [ NO: 319 (5" CCUACGUGGUCAAGGUCUUA 37) (68.7);

xLii} an antisense strand of nucleic acid sequence according to SEQ ID NO: 171 (5’
UAGUAYCUCUGUUCAUUGAGCC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 336 (57 CUCAAUGAACAGAGAUACUA 37y (68.7);

xb.ii1} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 195 (S
UCAGUCAUCAUGGAUAUGUCCA 37), and a sense strand of nucleic acid sequence
according to SEGQ 1D NO: 360 (5 GACAUAUCCAUGAUGACUGA 37) (68.7);

xbLiv} an antisense strand of nucleic acid sequence according to SEQ D NG: 73 (¥
UGUGUAGAUGGUCUUGUCUGUC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 238 (5" CAGACAAGACCAUCUACACA 37} (68.3);

xLv} an antisense strand of nucleie acid sequence according to SEQ 1D NO: 180 (57
UUUCAGCUGUGACUGUGAAACC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NG: 345 (8 UUUCACAGUCACAGCUGAAA 37) (68.3).

xLvi) an antisense strand of nucleic acid sequence according to SEQ 1D NG: 92 (8
UUUCUCHGUAGGCUCCACUAUG 37), and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 257 (5" UAGUGGAGCCUACAGAGAAA 37} (67.8);

xEvii) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 75({§
UAAGACAAGGAGUCCUGCUUGA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQ: 240 (5” AAGCAGGACUCCUUGUCUUA 37) (67.3),

xbviit) an antisense strand of nucleic acid sequence according to SEQ ID NO: 137 (8
UGUAGUUCCACCCUCACCUUGA 37}, and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 302 (57 AAGGUGAGGGUGGAACUACA 37) (66.3);

xbLix} an antisense strand of nucleic acid sequence according to SEQ [D NG 89(8
UCUAUGACCUCGAAACUGGGCA 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 254 (5° CCCAGUUUCGAGGUCAUAGA 37 (66.2);
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L} an antisense strand of nucleic acid sequence according to SEQ 13 NO: 130 (5’
UGAUGAAGAAGUCCUGCAUUAC 37, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 295 (5" AAUGCAGGACUUCUUCAUCA 37) (66.1);

Li} an antisense strand of nucleic acid sequence according to SEQ 1D NQO: 69 (5°
UUUGUCUGUCUGGAUGAAGAGG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 234 (8 UCUUCAUCCAGACAGACAAA 37) (66.1);

Lii} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 176 (5
VUUUUUCCUUGGUCUCUUCUGAU 37), and a sense strand of nucletc acid sequence
according to SEQ ID NO: 341 (5° CAGAAGAGACCAAGGAAAAA 37 (63.9);

L) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 100 (5
UGAGGUCAAAGGGCAUUCCUGG 37), and a sense strand of nucleic acid sequence
according to SEG ID NO: 265 (57 AGGAAUGCCCUUUGACCUCA 37) (65,7,

Liv) an antisense sirand of nucleic acid sequence according to SEQ ID NO: 82 (¥
DUUCAUAGUAGGCUCGGAUCUU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 247 (5 GAUCCGAGCCUACUAUGAAA 373 (65.6);

Lwvy an antisense strand of nucleic acid sequence according to SEQ IDNG: 212 (8
UGUAAUAGGCGUAGACCUUGAC 37}, and a sense strand of nucleic actd sequence
according to SEQ ID NG: 377 (5 CAAGGUCUACGCCUAUUACA 37) (68.6);

Lwvi) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 191 (8
UAUCAUAGUGUUCUUGGCAUCC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 356 (5 AUGCCAAGAACACUAUGAUA 37} (65.4);

Lvil} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 161 (¥
VUGUAGGUUCAUGUAGUUGGCU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 326 (8" CCAACUACAUGAACCUACAA 37) (6543

Lviit) an antisense strand of nucleic acid sequence according to SEQ ID NO: 112 (8
UGUGUAGUAGCGGAUCUUGGCC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 277 (5° CCAAGAUCCGCUACUACACA 37y (85.2);

Lix) an antisense strand of nucleic acid sequence according to SEQ ID NO: 151 (8
VUUCUUGAUGAGCUCCAAGGCC 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 316 (5° CCUUGGAGUUCAUCAAGAAA 37 (65.8);
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Lx} an antisense strand of nucleic acid sequence according to SEQ ID NO: 213 (57
UGUUGUAAUAGGCGUAGACCUU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 378 (5" GGUCUACGCCUAUUACAACA 371 (64.9);

Lxi} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 206 (5
UGAUGAUGAGGGUGUUCCUAUC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 371 (5 UAGGAACACCCUCAUCAUCA 37) (63.8);

Lxii} an antisense strand of nucleic acid sequence according to SEQ ID NGO 155 (5
UGAGAGAAGACCUUGACCACGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 320 (5 GUGGUCAAGGUCUUCUCUCA 37 (63.5);

Lxii1) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 143 (S
UUUGUUCAUUCUGAUUCCUUCC 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 308 (5" AAGGAAUCAGAAUGAACAAA 37)(63.1};

Lxiv) an antisense strand of nucleic acid sequence according to SEQ ID NO: 193 (¥
UCAAGGAUCAUAGUGUUCUUGG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 358 (57 AAGAACACUAUGAUCCUUGA 37) (63.0);

Ixv) an antisense strand of nucleic acid sequence according to SEQ ID NG: 163 (87
UCAGUGUAGGAUCUCUGUAGGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 328 (5" CUACAGAGAUCCUACACUGA 37) (62.8);

Lxvi) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 149 (¥
UULUCAUCCAGGUAAUGCACAGU 37), and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 314 (5" UGUGCAUUACCUGGAUGAAA 37} (62.4);

Lxvit} an antisense strand of nucleie acid sequence according to SEQ 1D NO: 200 (&7
VUUUUGUCCAGCUCAUACUUGGA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NG: 365 (5" CAAGUAUGAGCUGGACAAAA 371 {61.6);

Lxvin) an antisense strand of nucleic acid sequence according to SEQ ID NG: 210 (8
UCUCAGAGUGUGAGACCUUGUC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 375 (5” CAAGGUCUCACACUCUGAGA 37) (61.5);

Lxix) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 215 (8
VUGUUCAGCUUUCCAUCCUCCU 373, and a sense strand of nucleic acid sequence according
to SEQ ID NO: 380 (5° GAGGAUGGAAAGCUGAACAA 37y (614,
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Lxx} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 98 (57
UCUUGGUGAAGUGGAUCUGGUA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 263 (5" CCAGAUCCACUUCACCAAGA 37) (61.3);

Lxxi} an antisense strand of nucletc acid sequence according to SEQ ID NG: 182 (57
UUUUUCCUUCAGCUGUGACUGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 347 (57 AGUCACAGCUGAAGGAAAAA 3 (BL.D);

Lxxii} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 150 (5’
UGUUUCAUCCAGGUAAUGCACA 37y, and a sense strand of nucleic acid sequence
according to SEQ 10 NO: 315 (& UGCAUUACCUGGAUGAAACA 37} (6L.0);

Lxxiir) an antisense strand of nucleic acid sequence according to SE(Q ID NO: 223 (8
UAUGAUGUACUCGUCAAAGUCA 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NG: 388 (5 ACUUUGACGAGUACAUCAUA 37) (60.9);

Lxxiv} an antisense strand of nucleic acid sequence according to SEQ ID NO: 177 (¥
VAUUUUCCUUGGUCUCUUCUGA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 342 (5 AGAAGAGACCAAGGAAAAUA 373 (60.7);

Laxv) an antisense strand of nuclewe acid sequence according to SEQ 1D NO: 128 (57
UGAAGUCCUGCAUUACUGUGAC 37), and a sense strand of nucleic acid sequence
according to SEQ D NO: 293 (5 CACAGUAAUGCAGGACUUCA 37) (60.4);

Lxxvi) an antisense strand of nuclete acid sequence according to SEQ 1D NO: 224 (3
UCUCAUCCGAGCCUGACUUGAL 37), and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 389 (5" CAAGUCAGGCUCGGAUGAGA 3°) (59.9);

Lxxvit) an antisense strand of nucleic acid sequence according to SEQ ID NGO 205 (57
VAUGAUGAGGGUGUUCCUAUCG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQO: 370 (8" AUAGGAACACCCUCAUCAUA 37) (59.9);

Lxxvin) an antisense strand of nucleic acid sequence according to SEQ ID NG 186 (87
UUUUAUGGUGACCUUGAGGUCG 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 351 (5 ACCUCAAGGUCACCAUAAAA 37) (89,3,

Lxxix} an antisense strand of nucleic acid sequence according to SEQ D NG 77(8
UGACGAGUUCCGGAAUGUCCCA 37), and a sense strand of nucleic acid sequence according

to SEQ ID NO: 242 (5° GGACAUUCCGGAACUCGUCA 37) (5913,
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Lxxx} an antisense strand of nucleic acid sequence according to SEQ 13} NGO 197 (87
UAUACUUGGAGAUGUAUCUGUC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 362 (5" CAGAUACAUCUCCAAGUAUA 37) (89.1)

Laxooxt} an antisense strand of nucleie acid sequence according to SEQ 1D NO: 95 (5
UGUUAUAGAUGUAGUAGAAUUU 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 260 (5" AUUCUACUACAUCUAUAACA 373 (879}

Lxxxit) an antisense strand of nucleic acid sequence according to SEG ID NG 78 (5’
VUUUGACGAGUUCCGGAAUGUCC 37), and a sense strand of nucletc acid sequence
according to SEQ 1D NO: 243 (57 ACAUUCCGGAACUCGUCAAA B) (86.6);

Lxxxiir) an antisense strand of nucleic acid sequence according to SEQ ID NO: 161 (8
UAACACCAUGAGGUCAAAGGGC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 266 (57 CCUUUGACCUCAUGGUGUUA 37} (56.2);

Lxxxiv) an antisense strand of nucleic acid sequence according to SEQ ID NQO: 79 (¥
UGUUGACGAGUUCCGGAAUGUC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 244 (5 CAUUCCGGAACUCGUCAACA 37} (86.2);

Laexxv) an antisense strand of nuclewc acid sequence according to SEQ ID NG: 221 (8
UGUCUUGUACACAUAGUCCACU 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 386 (5 UGGACUAUGUGUACAAGACA 37) (85.7);

Lxxxvi) an antisense strand of nucleie acid sequence according to SEQ 1D NO: 167 (37
UGUCUUUUAGCUGCAGUAGGGC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 332 (5 CCUACUGCAGCUAAAAGACA 37) (85.7),

Lxxxxvit) an antisense strand of nucleic acid sequence according to SEQ ID NO: 84 (57
UCAAACUCAGUGGAGAAGACCU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQ: 249 (§5° GUCUUCUCCACUGAGUUUGA 37) (85.3),

Lxxxvin) an antisense strand of nucleic acid sequence according to SEQ ID NO: 144 (S
UGUUUTUGUUCAUUCUGAUUCCU 37), and a sense strand of nucleic acid sequence
according to SEG ID NO: 309 (5" GAAUCAGAAUGAACAAAACA 37 (85.1),

Lxxxix} an antisense strand of nucleic acid sequence according to SEQ ID NO: 166 (8
UUCUUUUAGCUGCAGUAGGGCC 3%y, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 331 (8" CCCUACUGCAGCUAAAAGAA 371 (84,9},
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xc) an antisense strand of nucleic acid sequence according to SEQ H2 NO: 76 (87
UUUCUGAGAAGACAAGGAGUCC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 241 (87 ACUCCUUGUCUUCUCAGAAA 371 (84.9);

xci} an antisense strand of nucleic acid sequence according o SEQ 1D NO: 204 (57
UGUGUUCCUAUCGGAGAAGGCU 37y, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 369 (57 CCUUCUCCGAUAGGAACACA 37) (54.9);

xcii} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 211 (87
UCAUCCUCAGAGUGUGAGACCU 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 376 {5 GUCUCACACUCUGAGGAUGA 37 (54.7);

xciii) an antisense strand of nucleic acid sequence according to SEQ ID NGO 132(5
UUUUCGAACAACAGAGUAGGGU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 297 (5° CCUACUCUGUUGUUCGAAAA 37} (54.3);

xciv) an antisense strand of nucleic acid sequence according to SEQ ID NO: 142 (3
UGGAUGGUUACGGUCUGCUGGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 307 (5 CAGCAGACCGUAACCAUCCA 37) (83.9);

xev) an antisense strand of nucleic acid sequence according to SEQ D NG: 148 (5
UCAGGUAAUGCACAGCGAUGAC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 313 (5 CAUCGCUGUGCAUUACCUGA 37) (33.9);

xcviy an antisense strand of nucleic acid sequence according to SEQ ID NO: 207 (8
UGUAGAUGAUGAGGGUGUUCCTT 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 372 (5 GAACACCCUCAUCAUCUACA 3°) {33.5);

xevil) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 36 (5
VUUACUCCUUCACCUCAAACUCA 37), and a sense strand of nucleie acid sequence according
to SEQ ID NO: 251 (5 AGUUUGAGGUGAAGGAGUAA 37) (83.2),

xcvint) an antisense strand of nucleic acid sequence according to SEQ ID NGO 192(%
UAAGGAUCAUAGUGUUCUUGGC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 357 (5" CAAGAACACUAUGAUCCUUA 373 (82.6);

xeix) an antisense strand of nucleic acid sequence according to SEQ ID NO: 175 (8
UCAGAUUCCCAGUGGAUACGGU 3%y, and a sense sirand of nucleic acid sequence
according to SEQ D NO: 340 (5° CGUAUCCACUGGGAAUCUGA 37) (82.4);
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¢} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 187 (57
UUUUUAUGGUGACCUUGAGGUC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 352 (5" CCUCAAGGUCACCAUAAAAA 371 (82.4);

ci} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 109 (5°
UCUGAGAGAUGCAGGUAAUUGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 274 (57 AAUUACCUGCAUCUCUCAGA 37) (82.2);

cii} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 102 (57
UGACUCGGUAGGCUGGAGAGCC 37), and a sense strand of nucletc acid sequence
according to SEQ 1D NO: 267 (& CUCUCCAGCCUACCGAGUCA 37 (519,

ciit) an antisense strand of nucleic acid sequence according to SEGQ ID NO: 121 {8
UCAAAAAUAUAUUCAUGAGCUU 37, and a sense strand of nucleic acid sequence
according to SEGQ 1D NO: 286 (§5° GCUCAUGAAUAUAUUUUUGA 37} (51.8);

civ) an antisense strand of nucletc acid sequence according to SEQ ID NO: 134 (¥
UGAUUUCCACCUGCUCGUUUCG 37), and a sense strand of nucleic acid sequence according
to SEQ D NG: 299 (5" AAACGAGCAGGUGGAAAUCA 37) (51.4);

ov) an antisense strand of nuclewe acid sequence according to SEQ ID NG 135 (8
UUUGGUUCUGCCGGUAAUUGUA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 300 (5” CAAUUACCGGCAGAACCAAA 37) (3L.9);

cvi) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 105 (8
UGAUGCUCAAGGGCUUCUGGCU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 270 (5 CCAGAAGCCCUUGAGCAUCA 37} (50.7);

cvit} an antisense strand of nucleie acid sequence according to SEQ 1D NO: 125 (8
UGUCUUUCAAAAAUAUAUUCAU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQO: 290 (5" GAAUAUAUUUUUGAAAGACA 37) {58.3);

cviit) an antisense strand of nucleic acid sequence according to SEQ ID NO: 196 (8
UGUGUUCUUGGCAUCCUGAGGC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 355 (57 CUCAGGAUGCCAAGAACACA 37) (56.2);

cix) an antisense strand of nucleic acid sequence according to SEQ ID NO: 119(S
UAUGUAGUUGCAGCAGUCCAGG 37}, and a sense strand of nucleic acid sequence
according to SEQ 1D NQO: 284 (5" UGGACUGCUGCAACUACAUA 37} (70.4);



WO 2024/081954 PCT/US2023/076973

cx} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 120 (57
UGUGAUGUAGUUGCAGCAGUCC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 285 (5" ACUGCUGCAACUACAUCACA 373 (67.2); or

cxi} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 394 (5
UAAAUAUAUUCAUGAGCUUCGU 3°), and a sense sirand of nucleic acid sequence
according to SEQ ID NO: 420 (57 GAAGCUCAUGAAUAUAUUUA 373 (80.6).

43, The isolated oligonucleotide of any one of claims 38-4Z, wherein the isolated

oligonuclectide attenuates expression of the C3 mRNA by 20% to 50% at a dose of 0.01 nM

44 The 1solated oligonucleotide of claim 43, wherem the double stranded region comprises:

1) an antisense strand of nucleic acid sequence according to SEGQ ID NG: 96 (5
UAGAUGACAAAGGCAGUUCCCU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NGO: 261 (5" GGAACUGCCUUUGUCAUCUA 37) (45.5);

1) an antisense strand of nucleie acid sequence according to SEQ ID NG: 217 (8
UUUGUAUGAAGCAAUUCUCCUC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 382 (57 GGAGAAUUGCUUCAUACAAA 37) (45.3),

11y an antisense strand of nucleie acid sequence according to SEQ ID NO: 70 (5
UUAGAUGGUCUUGUCUGUCUGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQG: 235 (5" AGACAGACAAGACCAUCUAA 37) (44.9);

v} an antisense strand of nucleic acid sequence according to SEQ ID NO: 198 (8
UCAUACUUGGAGAUGUAUCUGU 373, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 363 (5 AGAUACAUCUCCAAGUAUGA 37) (44.7);

v} an antisense strand of nucleic acid sequence according to SEQ 1D NG 113 (¥’
VAUCAGGUAGGUGUAGUAGUGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NG: 278 (5° GCUACUACACCUACCUGAUA 37) (42.9);

vi) an antisense strand of mucleic acid sequence according to SEQ ID NG 126 (57
UAUUACUGUGACCUCGAAGGGG 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 291 (5° CCUUCGAGGUCACAGUAAUA 373 (42.3)
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vit) an antisense strand of nucleic acid sequence according to SEQ ID NO: 170 (S
UGUAUCUCUGUUCAUUGAGCCA 3%y, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 335 (5" GCUCAAUGAACAGAGAUACA 37y (42.4);

viii} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 123 (8
UUUUCAAAAAUAUAUUCAUGAG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 288 (5" CAUGAAUAUAUUUUUGAAAA 37} (41.7);

ix} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 226 (8
UGUCAGUUGGGGCACCCAAAGA 37y, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 391 (& UUUGGGUGCCCCAACUGACA 37} (41.5);

X} an antisense strand of nucleic acid sequence according to SEQ 1D NGO 67 (¥
UCUGUCUGGAUGAAGAGGUACC 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 232 (5 UACCUCUUCAUCCAGACAGA 37) (41.1);

%1} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 172 (5
DUAGUAUCUCUGUUCAUUGAGC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 337 (5 UCAAUGAACAGAGAUACUAA 37) (41.9);

xit) an antisense strand of nucleic acid sequence according to SEQ ID NGO 74 (8
UGACAAGGAGUCCUGCUUGACC 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 239 (5 UCAAGCAGGACUCCUUGUCA 37) (40.6);

xii1) an antisense strand of nucleic acid sequence according to SEQ ID NG: 64 (S
UUUUUUGCCUGGGAAGUCGUGG 373, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 229 (57 ACGACUUCCCAGGCAAAAAA 3Y) (39.5),

xiv}) an antisense strand of nucleic acid sequence according to SEQ 1D NQO: 181 (&7
VUUUCCUUCAGCUGUGACUGUGA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG 346 (8" ACAGUCACAGCUGAAGGAAA Y (38.2),

xv} an antisense strand of nucleic acid sequence according to SEQ ID NG 131 (8
UGAACAACAGAGUAGGGUAGCC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 296 (57 CUACCCUACUCUGUUGUUCA 37} (39.1);

xvi} an antisense strand of nucleic acid sequence according to SEQ 1 NO: 196 (57
UUACUUGGAGAUGUAUCUGUCA 37), and a sense strand of nucleic acid sequence
according o SEQ ID NG: 361 (5" ACAGAUACAUCUCCAAGUAA 37) (38.8);

248



WO 2024/081954 PCT/US2023/076973

xvii} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 129(5
UGAAGAAGUCCUGCAUUACUGU 37, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 294 (57 AGUAAUGCAGGACUUCUUCA 373 (38.5);

xviil) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 212 (5’
UGUAAUAGGUGUAGACCUUGAC 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 377 (8 CAAGGUCUACGCCUAUUACA 37 (377,

xix ) an antisense strand of nucleic acid sequence according to SEQ 13 NG: 93 (87
VAGUAGAAUUUCUCUGUAGGCU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 258 (5° CCUACAGAGAAAUUCUACUA 37 (37.2);

xx} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 194 (¥
UUAGACAUAGUGGCAUCCUGGU 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NGO: 359 (5" CAGGAUGCCACUAUGUCUAA 37 (37.1);

xx1) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 154 (58
UAAGACCUUGACCACGUAGGCG 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 319 (§° CCUACGUGGUCAAGGUCUUA 37) (36.6);

xxi1) an andisense strand of nucleic acid sequence according to SEQ ID NG: 108 (S’
UGAGAUGCAGGUAAUUGUUGGA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 273 (§° CAACAAUUACCUGCAUCUCA 37) (36.6);

xxiil} an antisense strand of nucleic acid sequence according to SEQ ID NG: 72 (S8
UUGUAGAUGGUCUUGUCUGUCU 373, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 237 (57 ACAGACAAGACCAUCUACAA 37) (36.4),

xxivy an antisense strand of nucleic acid sequence according to SEQ 1D NG: 78 (57
VUUUGACGAGUUCCGGAAUGUCC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 243 (57 ACAUUCCGGAACUCGUCAAA 37 (36.3);

xxv} an antisense strand of nucleic acid sequence according to SEQ ID NO: 211 (8
UCAUCCUCAGAGUGUGAGACCU 37), and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 376 (5° GUCUCACACUCUGAGGAUGA 37) (35.6);

xxvi} an antisense strand of nucleic acid sequence according to SEQ [ NO: 188 (57
UGUUUYAUGGUGACCUUGAGGU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 353 (5" CUCAAGGUCACCAUAAAACA 37 (38.6);
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xxvii} an antisense strand of nucleic acid sequence according to SEQ ID NO: 124 (8
UCUUUCAAAAAUAUAUUCAUGA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 289 (5" AUGAAUAUAUUUUUGAAAGA 37} (35.8),

xxviii} an antisense strand of nucleic acid sequence according to SEQ ID NO: 159 (%
UAAGGAAGUCUCCUGCUUUAGU 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 324 (57 UAAAGCAGGAGACUUCCUUA 37) (35.5);

xkxix} an antisense strand of nucleic acid sequence according to SEQ 1 NO: 208 (57
UCUUGUCCAGGUAGAUGAUGAG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 373 (& CAUCAUCUACCUGGACAAGA 37} (33.9);

xxx} an antisense strand of nucleic acid sequence according to SEQ 1D NGO 137 (%
UGUAGUUCCACCCUCACCUUGA 37}, and a sense strand of nucleic acid sequence according
to SEQ 12 NO: 302 {8 AAGGUGAGGGUGGAACUACA 37) (33.6);

xxxi) an antisense strand of nucleic acid sequence according to SEQ ID NG 122 (8
DUUUCAAAAAUAUAUUCAUGAGC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 287 (5 UCAUGAAUAUAUUUUUGAAA 37} (33.4);

XxXxi1} an antisense strand of nucleic acid sequence according to SEQ ID NG 63 (58
UUUUUGCCUGGGAAGUCGUGGA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NG: 228 (5 CACGACUUCCCAGGCAAAAA 7Y (33.2);

xxxiil} an antisense strand of nucleie actd sequence according to SEQ ID NG 219 (8
UUACACAUAGUCCACUCCUGGC 37), and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 384 (5" CAGGAGUGGACUAUGUGUAA 37) (32.9);

Kxxiv) an antisense strand of nucleic acid sequence according to SEQ 1D NG 195 (57
UCAGUCAUCAUGGAUAUGUCCA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 360 (8" GACAUAUCCAUGAUGACUGA 3°) (32.5);

xxxv} an antisense strand of nucleic acid sequence according to SEQ ID NG 95 (5
UGUUAUAGAUGUAGUAGAAUUU 373, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 260 (5 AUUCUACUACAUCUAUAACA 373 (32.3)

xxxvi) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 146 (57
UGAAUUCUGGUCUCAGACUCGG 3%y, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 311 (8" GAGUCUGAGACCAGAAUUCA 37y (32.2);

o]
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xxXvil} an antisense strand of nucleic acid sequence according to SEQ ID NO: 220 (82
UGUACACAUAGUCCACUCCUGEG 37}, and a sense strand of nucleic acid sequence according
to SEQ ID NO: 385 (57 AGGAGUGGACUAUGUGUACA 37y (321

xxxviii) an antisense strand of nucleic acid sequence according to SEQ 1D NGO 151 (87
UUUCUUGAUGAGCUCCAAGGCC 37), and a sense strand of nucleic acid sequence according
o SEQ 1D NO: 316 (5" CCUUGGAGCUCAUCAAGAAA 37) (31.9);

Kxxix} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 118 (8
VUUAUCUUCAGGGUCAUCUGCUG 37), and a sense strand of nucletc acid sequence
according to SEQ 1D NO: 283 (" GCAGAUGACCCUGAAGAUAA 37 (3L9);

xb) an antisense strand of nucleic acid sequence according to SEQ ID NO: 180 (87
UUUCAGCUGUGACUGUGAAACC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NGO: 345 (5" UUUCACAGUCACAGCUGAAA 37 (31.8);

xb1) an antisense strand of nucleic acid sequence according to SEQ ID NO: 210(%
UCUCAGAGUGUGAGACCUUGUC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 375 (57 CAAGGUCUCACACUCUGAGA 37) (317

xL11) an antisense strand of nucleic acid sequence according to SEQ ID NO: 187 (%
UUUUUAUGGUGACCUUGAGGUC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 352 (5 CCUCAAGGUCACCAUAAAAA 37y BLT),

xLit) an antisense strand of nucleic acid sequence according to SEQ ID NO: 162(8
UAUCUCUGUAGGUUCAUGUAGU 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 327 (5 UACAUGAACCUACAGAGAUA 37} (31.3);

xLiv} an antisense strand of nucleic acid sequence according to SEQ ID NO: 145 (8
UAAUUCUGGUCUCAGACUCGGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 310 (87 CGAGUCUGAGACCAGAAUUA 37 (30.9);

xE.v) an antisense strand of nucleic acid sequence according to SEQ ID NO: 201 (5
UCUUUGUCCAGCUCAUACUUGE 373, and a sense strand of nucleic acid sequence according
to SEQ I NQO: 366 (5" AAGUAUGAGCUGGACAAAGA 37) (30.3);

xbvi} an antisense strand of nucleic acid sequence according to SEQ D NG: 81 (¥
UCAUAGUAGGCUCGGAUCUUCC 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 246 (5 AAGAUCCGAGCCUACUAUGA 37 (29.9);
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xbLvii} an antisense strand of nucleic acid sequence according to SEQ 1D NG: 206 (5’
UGAUGAUGAGGGUGUUCCUAUC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 371 (87 UAGGAACACCCUCAUCAUCA 37) (297,

xbviit} an antisense strand of nucleic acid sequence according to SEQ ID NO: 215 (8
UUGUUCAGCUUUCCAUCCUCCU 37), and a sense strand of nucleic acid sequence according
o SEQ I NO: 380 (5" GAGGAUGGAAAGUUGAACAA 37) (29.5),

xLix} an antisense strand of nucleic acid sequence according to SEQ ID NO: 213 (8
UGUUGUAAUAGGCGUAGACCUU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 378 (5 GGUCUACGCCUAUUACAACA 37} (29.3);

L} an antisense strand of nucleic acid sequence according to SEGQ 1D NG: 189 (5’
UCUGUUUCCGGUGCUGGUUUUA 37y, and a sense strand of nucleie acid sequence
according to SEQ ID NO: 354 (57 AAACCAGCACCGGAAACAGA 37) (28.9);

Li) an antisense strand of nucleic acid sequence according to SEQ ID NO: 207 (8
UGUAGAUGAUGAGGGUGUUCCU 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 372 (57 GAACACCCUCAUCAUCUACA 37) (28.3);

Lay an antisense strand of vucleic acid sequence according to SEQ 1D NO: 139 (5
UGGAUUGUGGAGUAGUUCCACC 37}, and a sense strand of nucleic actd sequence
according to SEQ ID NO: 304 (5 UGGAACUACUCCACAAUCCA 37 (27.5)

L) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 143 (S
UULUGUUCATUCUGAUUCCUUCC 37), and a sense strand of nucleic acid sequence according
0 SEQ 1D NO: 308 (5 AAGGAAUCAGAAUGAACAAA 3™ (27.4);

Lav) an antisense strand of nucleic acid sequence according to SEQ ID NO: 178 (S
UCAUUUUCCUUGGUCUCUUCUG 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 343 (5 GAAGAGACCAAGGAAAAUGA 37y (27.4),

L) an antisense strand of nucleic acid sequence according to SEQ ID NO: 128 (8’
UGAAGUCCUGCAUUACUGUGAC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 293 (57 CACAGUAAUGCAGGACUUCA 373 (27.3)

Lvi) an antisense strand of nucleic acid sequence according to SEQ ID NO: 160(8
VUUCAUGUAGUUGGCUUCAAGG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 325 (5" UUGAAGCCAACUACAUGAAA 37y {(27.3);
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Lvii) an antisense strand of nucleic acid sequence according to SEQ ID NO: 176 (5
UUUUUCCUUGGUCUCUUCUGAU 3%y, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 341 (5° CAGAAGAGACCAAGGAAAAA 3°Y(27.2);

Lviit) an antisense strand of nucleic acid sequence according to SEQ D NG 80 (S’
UCUUCCACUGGCCCAUGUUGAC 37), and a sense strand of nucleic acid sequence according
o SEQ I NO: 245 (5 CAACAUGGGCCAGUGGAAGA 37) (27.0);

Lix) an antisense strand of nucleic acid sequence according to SEQ ID NO: 203 (8
VUUCCUAUCGGAGAAGGCUUUG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 368 (5” AAGCCUUCUCCGAUAGGAAA 375 (26.9);

Lx) an antisense strand of nucleic acid sequence according to SEQ ID NO: 87 (5’
UGUACUCCUUCACCUCAAACUC 37}, and a sense strand of nucleic acid sequence according
to SEQ 12 NO: 252 (8 GUUUGAGGUGAAGGAGUACA 3°) (26.3);

Lxi) an antisense strand of nucleic acid sequence according to SEQ ID NO: 104 (¥
UGUGUUGAUGCUGAGUUUGGCC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 269 (5 CCAAACUCAGCAUCAACACA 37) (26.1};

Ixi1) an antisense strand of nucleic acid sequence according to SEQ ID NG 69 (5’
UUUGUCUGUCUGGAUGAAGAGG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 234 (5 UCUUCAUCCAGACAGACAAA 37) (25.9);

Lxut} an antisense strand of nucleic acid sequence according to SEQ ID NO: 197 (8
UAUVACUUGGAGAUGUAUCUGUC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 362 (5 CAGAUACAUCUCCAAGUAUA 373 (25.9);

Lxiv) an antisense strand of nucleic acid sequence according to SEQ ID NO: 223 (8
VAUGAUGUACUCGUCAAAGUCA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NG 388 (5" ACUUUGACGAGUACAUCAUA 3°) (25.8);

Lxv) an antisense strand of nucleic acid sequence according to SEQ ID NO: 142(8°
UGGAUGGUUACGGUCUGCUGGU 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 307 (57 CAGCAGACCGUAACCAUCCA 37) (25.5)

Lxvi} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 138 (8
UGAUUGUGGAGUAGUUCCACCC 3%y, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 303 (5" GUGGAACUACUCCACAAUCA 37y (254);
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Lxvii) an antisense strand of nucleic acid sequence according to SEQ 1D NG: 75 (5
UAAGACAAGGAGUCCUGCUUGA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 240 (5" AAGCAGGACUCCUUGUCUUA 3°) (25.2);

Lxviit) an antisense strand of nucleic acid sequence according to SEQ ID NG 163 (87
UCAGUGUAGGAUCUCUGUAGGU 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 328 (5° CUACAGAGAUCCUACACUGA 37) (24.6),

Lxix} an antisense strand of nucleic acid sequence according to SEQ ID NO: 116(8
VUUUCUGACUGGCCGCUUUUUAC 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 281 (5 AAAAAGCGGCCAGUCAGAAA 37) (24.6);

Lxx) an antisense strand of nucleic acid sequence according to SEQ ID NG 112(8°
UGUGUAGUAGCGGAUCUUGGCC 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NG: 277 (5" CCAAGAUCCGCUACUACACA 37) (24.4);

Lxxi} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 204 (3
UGUGUUCCUAUCGGAGAAGGCU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 369 (5 CCUUCUCCGAUAGGAACACA 37 (24.4);

Lxxit) an antisense strand of nucleic acid sequence according to SEQ ID NO: 169 (5
UCACAAAGUCAAAGUCUUUUAG 37), and a sense strand of nucleic acid sequence
according to SEGQ ID NG: 334 (5 AAAAGACUUUGACUUUGUGA 37) (24.4);

Lxxii) an antisense strand of nueleic acid sequence according to SEQ ID NGO 99 (¥’
UGUCUUGGUHGAAGUGGAUCUGG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 264 (5 AGAUCCACUUCACCAAGACA 37} (24.4);

Lxxiv} an antisense strand of nucleic acid sequence according to SEQ ID NO: 140(8
UCUGGAUUGUGGAGUAGUUCCA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQO: 305 (5" GAACUACUCCACAAUCCAGA 37) (2445,

Lxxv) an antisense strand of nucleic acid sequence according to SEQ IB NO: 136 (S
UGAUGAAGAAGUCCUGCAUUAC 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 295 (57 AAUGCAGGACUUCUUCAUCA 373 (24.3)

Lxxvi} an antisense strand of nucleic acid sequence according to SEQ D NG: 68(5
UGUCUGUCUGGAUGAAGAGGUA 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 233 (5" CCUCUUCAUCCAGACAGACA 37) (24.2);
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Lxxvii) an antisense strand of nucleic acid sequence according to SEQ ID NG: 73 (5’
UGUGUAGAUGGUCUUGUCUGUC 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 238 (5" CAGACAAGACCAUCUACACA 3°) (23.9);

Lxxviit) an antisense strand of nucleic acid sequence according to SEQ ID NO: 160 (8
UGAGGUCAAAGGGCAUUCCUGE 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 265 (5 AGGAAUGCCCUUUGACCUCA 37y (23.9),

Lxxix} an antisense strand of nucleic acid sequence according to SEQ ID NO: 205 (8
VAUGAUGAGGGUGUUCCUAUCG 37), and a sense strand of nucleic acid sequence
according to SEQ 10 NO: 370 (" AUAGGAACACCCUCAUCAUA 37y (23.9);

Lxxx) an antisense strand of nucleic acid sequence according to SEQ ID NO: 119(5°
UAUGUAGUUGCAGCAGUCCAGG 37y, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 284 (5" UGGACUGCUGCAACUACAUA 37} (23.8);

Lxxx1} an antisense strand of nucleic acid sequence according to SEQ D NG: 82(8
DUUCAUAGUAGGCUCGGAUCUU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 247 (5 GAUCCGAGCCUACUAUGAAA 373 (23.5)

Laxxii) an antisense strand of nucleic acid sequence according to SEQ ID NO: 79 (8
UGUUGACGAGUUCCGGAAUGUC 37}, and a sense strand of nucleic actd sequence
according to SEQ 1D NG: 244 (§° CAUUCCGGAACUCGUCAACA 37) (23.2);

Lxxxiit) an antisense strand of nucleic acid sequence according to SEQ ID NO: 171 (¥
UAGUAUCUCHGUUCAUUGAGCC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 336 (5 CUCAAUGAACAGAGAUACUA 37} (23.1);

Lxxxivy an antisense strand of nucleic acid sequence according to SEQ ID NO: 182 (5
VUUUUUCCUUCAGCUGUGACUGU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQ: 347 (5 AGUCACAGCUGAAGGAAAAA 37 (23.1);

Lxxxv) an antisense strand of nucleic acid sequence according to SEQ ID NO: 153 (8
UUGAAGGCCAGCUGCUGGGUGU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 318 (5 ACCCAGCAGCUGGCCUUCAA 371 (22.9);

Lxxxvi) an antisense strand of nucleic acid sequence according to SEQ ID NQO: 186 (¥
UUUUAUGGUGACCUUGAGGUCG 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 351 (57 ACCUCAAGGUCACCAUAAAA 371 (22.9),

o]
n
w



WO 2024/081954 PCT/US2023/076973

Lxxxvit) an antisense strand of nucleic acid sequence according to SEGQ ID NGO 191 (8
UVAUCAUAGUGUUCUUGGCAUCC 3%y, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 356 (5" AUGCCAAGAACACUTAUGAUA 37y (22.4);

Lxooxviit) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 141 (S
UCUGCAGAAGGCUGGAUUGUGG 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 306 (5° ACAAUCCAGUCUUCUGCAGA 37) (2L.7);

Lxxxix} an antisense strand of nucleic acid sequence according to SEQ ID NO: 144 (87
UGUUUUGUUCAUUCUGAUUCCU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NO: 309 (5” GAAUCAGAAUGAACAAAACA 37 (21.8);

XY an antisense strand of nucleic acid sequence according to SEQ 1D NO: 200 (8’
UUUUGUCCAGCUCAUACUUGGA 37), and a sense strand of nucleic acid sequence
according to SEQ ID NGO: 365 (5" CAAGUAUGAGCUGGACAAAA 3 (2L.1);

X i) an antisense strand of nucleic acid sequence according to SEQ 1D NG: 89 (8’
UCUAUGACCUCGAAACUGGGCA 37), and a sense strand of nucleic acid sequence according
to SEQ ID NO: 254 (S CCCAGUUUCGAGGUCAUAGA 37) (20.8);

XCu) an antisense strand of nuclew acid sequence according to SEQ D NG: 120 (5
UGUGAUGUAGUUGCAGCAGUCC 37, and a sense strand of nucleic actd sequence
according to SEQ ID NO: 285 (57 ACUGCUGCAACUACAUCACA 37) (20.8);

K i) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 86 (3
UUACUCCUUCACCUCAAACUCA 37}, and a sense strand of nucleic acid sequence according
to SEQ 1D NO: 251 (57 AGUUUGAGGUGAAGGAGUAA 371 (20.8);

XCiv} an antisense strand of nucleie acid sequence according to SEQ ID NO: 166 (57
VUUCUUUUAGCUGCAGUAGGGCC 37), and a sense strand of nucleic acid sequence
according to SEQ IR NG: 331 (8" CCCUACUGCAGCUAAAAGAA 37} (20.6);

KCv}an antisense strand of nucleic acid sequence according to SEQ ID NO: 101 {57
UAACACCAUGAGGUCAAAGGGC 37}, and a sense strand of nucleic acid sequence
according to SEQ ID NO: 266 (57 CCUUUGACCUCAUGGUGUUA 373 (20.6);

XCvi) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 161 (8
VUGUAGGUUCAUGUAGUUGGCU 37), and a sense strand of nucleic acid sequence
according to SEQ ID NG: 326 (5" CCAACUACAUGAACCUACAA 37) (20.4);
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XCvit) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 175 (5
UCAGAUUCCCAGUGGAUACGGU 3%y, and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 340 (5" CGUAUCCACUGGGAAUCUGA 37) (28.3)

XCvii} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 149 (5°
UUUCAUCCAGGUAAUGCACAGC 37), and a sense strand of nucleic acid sequence according
o SEQ I NO: 314 (5 UGUGCAUUACCUGGAUGAAA 37} (20.2);

XCix) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 214 (57
UGGUUGUAAUAGGCGUAGACCU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NO: 379 (5" GUCUACGCCUAUUACAACCA 37y (26.2); or

() an antisense strand of nucleic acid sequence according to SEQ ID NO: 62 (57
UGACAGUGCAGGGUCAGAGGGA 37}, and a sense strand of nucleic acid sequence
according to SEGQ 1D NO: 227 (5 CCUCUGACCCUGCACUGUCA 37) (19.9).

48, The isolated oligonuclestide of any one of claims 38-42, wherein the isolated

oligonucleotide attenuates expression of the C3 mRNA by at least 50% at a dose of 0.01 oM.

46, The solated oligonucleotide of claim 45, wherein the double stranded region comprises:
1} an antisense strand of nucleie acid sequence according to SEQ ID NG: 94 (57
UUAGAUGUAGUAGAAUUUCUCU 37), and a sense strand of nucleic acid sequence
according to SEQ 1D NQO: 259 (87 AGAAAUUCUACUACAUCUAA 37 (79.3}; or
i} an antisense strand of nucleic acid sequence according to SEQ ID NO: 216 (57
UGAAGCAATUCUCCUCAGCACA 37}, and a sense strand of mucleic acid sequence according
to SEQ 1D NO: 381 (5" UGCUGAGGAGAAUUGCUUCA 37} (51.6).

47, The solated oligonuclectide of any one of claims 1-46, wherein the sense strand or the

antisense strand or both comprise one or more modified nucleotide(s).

48, The isolated oligonuclectide of claim 47, wherein the antisense strand comprises 8 mono

methyl protected phosphate mimic (57-MeEP).
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49, The tsolated oligonucieotide of any one of claims 1-48, wherein in the sense strand or the

antisense sirand or both, a terminal or internal nucleotide is linked to a targeting ligand.

50. The 1solated oligonucleotide of claim 49, wherein the targeting ligand comprises at least

one GalNAc G1b motety.

51 The solated oligonucleotide of any one of claims 1-50, wherein the antisense strand
comprises nucleotides modified with 2°-F modification, and nuclectides modified with 27-0-
methyl modification, according to the formula:

3 (Mo M En{(M (Fn (M (Fn(Mp(FniMp(FrMp(Fp(M): 57

32, The isolated oligonucleotide of anv one of claims 1-51, wherein the sense strand comprises
nucleotides modified with 2°-F modification, and nucleotides modified with 27-O-methyl
modification, according to the formula:

S MDo(F Yo (MDs(Fy{(M3(F (M 37

53, The 1solated oligonucleotide of any one of claims 1-52, wherein the antisense strand
comprises any one of:

t} an antisense strand of nucleic acid sequence according to SEQ ID NO: 451 (&
[ UsHIUS EA {onGHTU N m A FGHm Al mA U o U Ui mCHIUmCIfUHnGlmUlmA]
ImGsimGsjimC] 37},

1t} an antisense strand of nucleic acid sequence according to SEQ ID NO: 452(5°
ImUsHHGs | U mATHGH o UHTAEmG  mA A I mUmU U fFCH U ICHm U mGlimU]
[mAsiimGsl{mG] 37);

11} an antisense strand of nucleic acid sequence according to SEQ ID NG: 453 (8
[ UsiHEAS | [FU e GHIU I mATHGHn U mA G m A m Al mUFU o U FCHmU [ mCl{mi]]
[mGsHmUs[imA] 37},

vy an antisense strand of nucleic acid seguence according to SEQ ID NQO: 454 (¥
ImUsi[fAS] [fU mA G mA UG mU[fAmGHmUm A [ f Gl mA A m U mUmU]

fmCs}{mUs}{mC} 37);
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v} an antisense strand of nucleic acid sequence according to SEQ 1D NG 455 (5
[mUs}fAS| [fUmGHAImAHIGHmCmA AU ImUmClIf U mCI fCHmU{mCHmA
mGsHmCsl{mA] 37);

vi} an antisense strand of mucleic acid sequence according to SEQ ID NGO 456 (57
[mUsiHUs U mU G mU A mU mGlIFA [m A mGHmCHIA Y mA { U [ m U mCl{mU]
ImCslimCs}{mi] 37),

vii} an antisense strand of nucleic acid sequence according to SEQ ID NG 457 (¥
IMeEPmUs[fUs A mGH U mA G m A mA U Ul nUmClHUmCl[f U mGHmU
A mGsHmGs{{mC] 37);

vitl) an antisense strand of nucleic acid sequence according to SEQ 1D NO: 458 (&
IMeEPmUsSHfGsHUmAJHG [mUNfAm Gl mA A mUHmU U CHm U CHmUl[mG
HmUlmAsHmGs{mG] 37°); or

ix} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 459 (58
IMeEPmUsI[fASHU T mGHIUm A G mUmAIGHm A m A mUU [ mUIC mU}[mC
HmUmGsH{mUs]{mA] 37,

wherein “m” is a 2”-C-methyl modified nucleotide, *“f” 15 a 2°-F modified nucleotide, “s”
15 a phosphorothicate mternucleotide linkage, “MeEP” 1s a mono methy! protected phosphate

Mumnic.

54, The isolated oligonucleotide of any one of claims 1-53, wherein the sense strand
comprises any one of:

1} a sense strand of nucleic acid sequence according to SEQ ID NO: 444 (87
ImCslmUs{mATmClmAIGHmANTGIFAHFATFA U U mCl Ui mAmClimUsi{m
As][mAHGIbJGIB]IGIb] 37y

11} a sense strand of nucleic acid sequence according to SEQ 1D NQ: 445 (57
[ UsHmAsHmCHmAHmGHIAImGIFANITAFATUmU[mClimUlmA [ mCl{mU}fmAs]m
CslimAHGIbHGIB]GIb] 37y,

it1} a sense strand of nucleic acid sequence according to SEQ [ NO: 446 (57
ImCs{mAs]{mGlmAmG{LAmA A [FUITU IO m U [ mA mClmU ) imA mCHmAs{m
Us{mAJ[GIb]IGib][Gib] 37},
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v} a sense strand of nucleic acid sequence according to SEQ D NG: 447 (5
ImGsimAslmAmAmUfUmCHAOFANICHHUmAmClmAm U mClmUlmAs][m
Usi{mAJ[GIbJIGIb]{GIb] 37}

v} a sense strand of nucleic acid sequence according to SEQ 1D NO: 448 (5
[nCslimUs | mOmAHmGHIG mAFGHFAJ AU mUmG[mCl{mU[mU [ mCl{mAs]{m
Us][mAJGLBI[GIb]IGLB] 37); or

vi} a sense strand of nucleic acid sequence according to SEQ 1D NO: 449 (8
ImGsHmAs Gl mA [ mAf U nUlGIICIHTUHUmCHmAmUmA [ mClmA mAs][m
AslimAJ[GIbIIGIbYGib] 37),

wherein “m” is a 2’-O-methyl modified nucleotide, “f” 15 a 2°-F modified nucleotide, “s”

13 a phosphorothioate mternucleotide linkage, and “G1b” 15 a GalNac G1b moiety.

55, The 1solated oligonucleotide of claim 45, wherein the double stranded region comprises:
1} an antisense strand of nucleic acid sequence according to SEQ D NO: 451 (8
ImUsHIUs | [FATmGHHU [m AITGHmAHmA U mUmUlmCHf U mC U HmGlmU}mA]
[rGsHmGsHim ] 37), and a sense strand of nucleic acid sequence according to SEQ 1D NG: 444

&
[CslinUs{mA {mClmA G mAJHGIFAHFA A mUmUlmClmUHmA [ [mCl{mUsHm
AslimANGIBHGIbHGIb] 37);

1) an antisense strand of nucleic acid sequence according to SEQ ID NO: 453 (5

mUs A FULmGHUmA G mUmA G mA mA  m U U mUHCEmU I mClimU]

e

mGsmUslimA] 37), and a sense strand of nucleic acid sequence according to SEQ ID NO» 446
=)
[mCslmAsH{mGlmAmGHIAImAFANUNTUICmUImA I mCmUm A mClmAs]im
Usi{mAHGIBHGIbGIB] 37),

i1} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 457 (5
IMeEPmUsIHTUSHIA I mGHU I mA G mA [ m AU mUmU{mCH U mCH U mGlmU
HmANmGs{mGs{mC] 37), and a sense strand of nucleic acid sequence according to SEQ 1D
NO: 444 (5°
[nCslimUs{mAmCl{mAfGmAHGFATA A U mU{nCl mUmAmCl{mUs{m
AslimAHGIBHGIbHGIL] 37); or
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v} an antisense strand of nucleic acid sequence according to SEQ 1D NO: 459 (5
MeEPmUsIITASHIUmGHU ImAGHo U mAJFG mA [ m Al m U mUHCHm U} mC
HeUImGsi{mUsl{mA] 37, and a sense strand of nucleic acid sequence according to SEQ ID
NQ: 446 (5
[mMCsmAs{ mGmAmGHIAmAFATUNUTICmUmA{mCmUHmAmClmAs]im
UslimAl[GIbYGIbI[GIb] 37).

36. A vector encoding the isolated oligonucleotide of any one of claims 1-35.

57. A delivery system comprising the isolated oligonucleotide of any one of claims 1-55 or

the vector of claim 36.

8. A pharmaceutical composition comprising at least one 1solated oligonucleotide of any
one of claims 1-55, the vector of claim 56, the delivery system of claim 57, and a

pharmaceutically acceptable carrier, dituent or excipient.

39. A kit comprising at least one 1solated oligonucleotide of any one of claims 1-55, the
vector of clamm 56, the delwvery system of claim 37, or the pharmaceutical composition of clamm

3

i

60, A method of inhnbiting or downregulating the expression or level of C3 i a subject 1
need thereof, wherein the method comprises administering to the subject an effective amount of
at least one olated oligonucleotide of any one of claims 1-55, the vector of claim 36, the

delivery system of claim 57, or the pharmaceutical composition of ¢laim 58,

61. A method of treating or preventing a disease or disorder associated with aberrant or
mereased expression or activity of €3 or a disease or disorder where 3 plays a role in a subject
in need thereof, wherein the method comprises administering to the subject an effective amount
of at least one isolated ohigonuclentide of any one of claims 1-55, the vector of claim 56, the

delivery system of claim 57, or the pharmaceutical composition of ¢laim 58.



