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The present invention also provides iRNA compositions which effect the RNA-
induced silencing complex (RISC)-mediated cleavage of RNA transcripts of a C3 gene. The
C3 gene may be within a cell, e.g,, a cell within a subject, such as a human.

In adition, the present invention provides iRNA compositions which effect the RNA-
induced silencing complex (RISC)-mediated cleavage of RNA transcripts of a C9 gene. The
C9 gene may be within a cell, e.g., a cell within a subject, such as a human.

The present invention also provides methods and combination therapies for treating
a subject having a disorder that would benefit from inhibiting or reducing the expression of
a CFB, C3, and/or C9 gene, e.g., a complement component-associated disease, such as
paroxysmal nocturnal hemoglobinuria (PNH) and atypical hemolytic uremic syndrome
(aHUS) using iIRNA compositions which effect the RNA-induced silencing complex
(RISC)-mediated cleavage of RNA transcripts of a CFB, C3, and/or C9 gene for inhibiting
the expression of a CFB, C3, and/or C9 gene.

Lrepardinelydnsne sspee et

e x c sDisclosed are double-
stranded ribonucleic acids (dsRNA) for inhibiting expression of complement factor B (CFB)

in a cell, wherein the dsRNA comprises a sense strand and an antisense strand, wherein the
sense strand comprises at least 15 contiguous nucleotides differing by no more than 3
nucleotides from any one of the nucleotide sequence of SEQ ID NOs:1-5, 27, and 30, and
the antisense strand comprises at least 15 contiguous nucleotides differing by no more than
3 nucleotides from any one of the nucleotide sequence of SEQ ID NOs:12-16, 33, and 36.
cr-aspest-the-presestinvention-provides Also disclosed are double-stranded

ribonucleic acids (dsRNA) for inhibiting expression of complement factor B (CFB) in a cell,
wherein the dSRNA comprises a sense strand and an antisense strand, the antisense strand
comprising a region of complementarity which comprises at least 15 contiguous nucleotides
differing by no more than 3 nucleotides from any one of the antisense sequences listed in
Table 3 and 4.

In one embodimentexample, the sense and antisense strands comprise sequences
selected from the group consisting of AD-60304, AD-60331, and AD-60344 and any one of
the agents listed in Tables 3 and 4.

nucleotide sequence of a sense strand sequence selected from the sequence of any one of Tables 3
and 4, and an antisense strand consisting of the nucleotide sequence of an antisense sequence
selected from the sequences of any one of Tables 3 and 4.

In anetherone aspect the present invention provides double-stranded ribonucleic acids
(dsRNA) for inhibiting expression of complement component C3 in a cell, wherein the dsRNA
comprises a sense strand and an antisense strand, wherein the sense strand comprises at least 15

contiguous nucleotides differing by no more than 3 nucleotides from any one of
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the nucleotide sequence of SEQ ID NOs:6-8, 28, and 31, and the antisense strand comprises
at least 15 contiguous nucleotides differing by no more than 3 nucleotides from any one of
the nucleotide sequence of SEQ ID NOs:17-19, 34, and 37.

In another aspect the present invention provides double-stranded ribonucleic acids
(dsRNA) for inhibiting expression of complement component C3 in a cell, wherein the
dsRNA comprises a sense strand and an antisense strand, the antisense strand comprising a
region of complementarity which comprises at least 15 contiguous nucleotides differing by
no more than 3 nucleotides from any one of the antisense sequences listed in Table 5 and 6.

In one embodiment, the sense and antisense strands comprise sequences selected
from the group consisting of AD-60169 and any one of the agents listed in Tables 5 and 6.

In one embodiment the region of complementarity consists of the nucleotide
sequence of one of the antisense sequences of any one of Tables 5 and 6.

In one embodiment, the dsSRNA comprises a sense strand consisting of the
nucleotide sequence of a sense strand sequence selected from the sequence of any one of
Tables 5 and 6, and an antisense strand consisting of the nucleotide sequence of an antisense
sequence selected from the sequences of any one of Tables 5 and 6.

ln-anotheraspect- the present-invention providesAlso disclosed are double-stranded
ribonucleic acids (dsRNA)for inhibiting expression of complement component C9 in a cell,

wherein the dsSRNA comprises a sense strand and an antisense strand, wherein the sense

strand comprises at least 15 contiguous nucleotides differing by no more than 3 nucleotides
. from any one of the nucleotide sequence of SEQ ID NOs:9-11, 29, and 32, and the antisense

strand comprises at least 15 contiguous nucleotides differing by no more than 3 nucleotides

from any one of the nucleotide sequence of SEQ ID NOs:20-22, 35, and 38.
In-another-aspect-the-present-investionprovidesAlso disclosed are double-stranded

ribonucleic acids (dsRNA) for inhibiting expression of complement component C9 in a cell,

wherein the dsSRNA comprises a sense strand and an antisense strand, the antisense strand
comprising a region of complementarity which comprises at least 15 contiguous nucleotides
differing by no more than 3 nucleotides from any one of the antisense sequences listed in
Table 7 and 8.

In one embeodimentexample, the sense and antisense strands comprise sequences
selected from the group consisting of any one of the agents listed in Tables 7 and 8.

In one erabodiment-cxample the region of complementarity consists of the
nucleotide sequence of one of the antisense sequences of any one of Tables 7 and 8.

In one embedimentexample, the dsSRNA comprises a sense strand consisting of the
nucleotide sequence of a sense strand sequence selected from the sequence of any one of
Tables 7 and 8, and an antisense strand consisting of the nucleotide sequence of an antisense
sequence selected from the sequences of any one of Tables 7 and 8.

The dsRNA may include at least one modified nucleotide, e.g.,a 2'-O-methyl modified

nucleotide, a nucleotide comprising a 5'-phosphorothioate group, a deoxy-nucleotide, a 3°-
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include a sense strand complementary to an antisense strand, wherein the antisense strand
comprises a region complementary to part of an mRNA encoding C3, wherein each strand is
about 14 to about 30 nucleotides in length, wherein the double stranded RNA1 agent is
represented by formula (II):

sense: 5'np -Nag-(X X X) i-Np-Y Y Y -Np-(Z2Z Z);-N, ] ng 3'
antisense: 3 np’-Na'-(X'X'X')k~Nb'»Y'Y'Y'—Nb’—(Z’Z’Z’);-Na'» ng 5" (D
wherein:

1, ], k, and | are each independently 0 or 1;
p, P’ g, and ¢’ are each independently 0-6;
each N, and N, independently represents an oligonucleotide sequence comprising
0-25 nucleotides which are either modified or unmodified or combinations thereof, each
sequence comprising at least two differently modified nucleotides;
each Ny, and Ny’ independently represents an oligonucleotide sequence comprising
0-10 nucleotides which are either modified or unmodified or combinations thereof;
each n,, ny', ng, and 1y, each of which may or may not be present, independently
represents an overhang nucleotide;
. XXX, YYY, ZZZ, XXX, Y'Y'Y', and Z'Z'Z' each independently represent one
motif of three identical modifications on three consecutive nucleotides;
modifications on Ny, differ from the modification on Y and modifications on Ny’ \
differ from the modification on Y'; and '
wherein the sense strand is conjugated to at least one ligand.
In-a-fusrtheraspect—the present-invention-providesAlso disclosed are double stranded

RNAIi agents capable of inhibiting the expression of complement component 9 (C9) in a

cell. The agents include a sense strand complementary to an antisense strand, wherein the
antisense strand comprises a region complementary to part of an mRNA encoding C9,
wherein each strand is about 14 to about 30 nucleotides in length, wherein the double
stranded RNAI agent is represented by formula (III):

sense: 5'0p-No-(X X X) i-Np-Y Y'Y -Ny-(Z Z Z);-N; - ng 3'
antisense: 3T NS XX KNy Y'Y Y -No'(Z'Z'Z)-No-ng' 5" (IID)
wherein: '

i, j, k, and 1 are each independently 0 or 1;

p. P, q, and ¢’ are each independently 0-6;

each N, and N,' independently represents an oligonucleotide sequence comprising
0-25 nucleotides which are either modified or unmodified or combinations thereof, each
sequence comprising at least two differently modified nucleotides;

each Ny and Ny’ independently represents an oligonucleotide sequence comprising

0-10 nucleotides which are either modified or unmodified or combinations thereof;
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each ny, 1y, ng, and ng’, each of which may or may not be present, independently
represents an overhang nucleotide;
XXX, YYY, ZZZ, X'X'X', Y'Y'Y', and Z'Z'Z’ each independently represent one
motif of three identical modifications on three consecutive nucleotides;
modifications on Ny differ from the modification on Y and modifications on Ny’
differ from the modification on Y'; and
wherein the sense strand is conjugated to at least one ligand.
In one embodimentexample, 118 0;j1s 05118 1;j 1s 1; both 1 and j are 0; or both 1 and
jare 1.
In one embodimentexample, kis 0; 1is 0; kis 15 11is 1; both k and | are 0; or both k
and lare 1.
In one embodinentexample, XXX is complementary to X'X'X', YYY is
complementary to Y'Y'Y’, and ZZZ is complementary to Z'Z'Z’.
In one embedimentexample, the YY'Y motif occurs at or near the cleavage site of the
sense strand.
In one embodimentexample, the Y'Y'Y' motif occurs at the 11, 12 and 13 positions
of the antisense strand from the 5"-end.
In one embodimentexample, the Y’ is 2'-O-methyl.
In one esbodimentexample, formula (I11) is represented by formula (Iila):

sense: S'ny-Na-Y Y Y -Ny-ng 3

antisense: 3" np-Na- YY'Y'- Ng-nge ' (1Ifa).

In one embedimentexample, formula (III) is represented by formula (1IIb):
sense: 50, -Ng-YYY -Np-ZZ Z-Ny-ng 3'

antisense: 3" np-Ny- YY'Y'-Np-Z'Z'Z'- Ny~ ng 5" (I1Ib)

wherein each N, and Ny, independently represents an oligonucleotide sequence
comprising 1-5 modified nucleotides.

In one embodimentexample, formula (I1I) is represented by formula (Illc):

sense: 50 Ny XXX -Np-YY Y -N; ~ng 3

antisense: 3" np-Ng- XXX -Np- Y'YY'- Ny-ng 5 (Hlc)

wherein each Ny, and Ny’ independently represents an oligonucleotide sequence
comprising 1-5 modified nucleotides.
In one embodimentenample, formula (I1I) is represented by formula (111d):

sense: 5'0p Ny =X X X-Np-YYY-N,-ZZ Z-N,-1ng 3'

antisense: 3" npy-Ny= X'X'K'- Np-Y'Y'Y'-Np-Z'Z'Z'- Ng- g 5'
(1I1d)

wherein each Ny, and Nyp' independently represents an oligonucleotide sequence
comprising 1-5 modified nucleotides and each N, and N,' independently represents an

oligonucleotide sequence comprising 2-10 modified nucleotides.



The double-stranded region may 15-30 nucleotide pairs in length, 17-23 nucleotide
pairs in length, 17-25 nucleotide pairs in length, 23-27 nucleotide pairs in length, 19-21
nucleotide pairs in length, or 21-23 nucleotide pairs in length.
In one embedimrentexample, each strand has 15-30 nucleotides.
5 In one embedimentexample, the modifications on the nucleotides are selected from
the group consisting of LNA, HNA, CeNA, 2'-methoxyethyl, 2'-O-alkyl, 2'-O-allyl, 2'-C-
allyl, 2'-fluoro, 2'-deoxy, 2’-hydroxyl, and combinations thereof.
In one embedimentexample, the modifications on the nucleotides are 2'-O-methyl or
2'-fluoro modifications.
10 In one embedimentexample, the ligand is one or more GalNAc derivatives attached
through a bivalent or trivalent branched linker.

In one embedimentexample, the ligand is

Q

H
HO o\/\/\n/N\,/\/K] o
AcHN o \E

o OH &
Q H H
HO\&/O N~ N OJNW

AcHN o o
) (@]
HO O N o)

AcHN 0

In one embodimentexample, the ligand is attached to the 3’ end of the sense strand.

15 In one embeodimentexample, the RNA1 agent is conjugated to the ligand as shown in

the following schematic

and, wherein X is O or S.
In one embodimentexample, the X is O.
20 In one embedimentexample, the agent further comprises at least one
phosphorothioate or methylphosphonate internucleotide linkage.
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In one embedimentexample, the phosphorothioate or methylphosphonate

internucleotide linkage is at the 3°-terminus of one strand. In one embodiment, the strand 1s
the antisense strand. In another embodimentexample, the strand is the sense strand.

In another emsbedismentexample, the phosphorothioate or methylphosphonate
internucleotide linkage is at the 5°-terminus of one strand. In one embodiment, the strand is
the antisense strand. In another embedimentexample, the strand is the sense strand.

In one embodimentexample, the phosphorothioate or methylphosphonate
internucleotide linkage is at the both the 5°- and 3’-terminus of one strand. In one
embodiment, the strand is the antisense strand.

In one exbeodimentexample, the base pair at the 1 position of the 5'-end of the
antisense strand of the duplex is an AU base pair.

In one embeodimentexample, the Y nucleotides contain a 2'-fluoro modification.

In one embedimentexamplie, the Y’ nucleotides contain a 2'-O-methyl modification.

In one embedimentexnample, ¢’=0, p=0, ¢=0, and p’ overhang nucleotides are
complementary to the target mRNA.

In another embedimentezample, q’=0, p=0, =0, and p” overhang nucleotides are
non-complementary to the target mRNA.

In one exampleembedinent, the sense strand has a total of 21 nucleotides and the
antisense strand has a total of 23 nucleotides.

In one cxampleembeodiment, at least one n,' is linked to a neighboring nucleotide via
a phosphorothioate linkage. In another exampleembedimess, all ny' are linked to

neighboring nucleotides via phosphorothioate linkages.

In one exampleermbodiment, the RNAI agent is selected from the group of RNAi
agents listed in Tables 3 and 4. In one embodiment, the RNAi agent is selected from the
group of RNAI agents AD-60304, AD-60331, and AD-60344.

In another exampleesbodiment, the RNAI agent is selected from the group of RNAI
agents listed in Tables 5 and 6.

In yet another exampleersbeodinent, the RNA1 agent is selected from the group of
RNAI agents listed in Tables 7 and 8.

I-one-aspect-the-preseat-invention-providesAlso disclosed are double stranded
RNAI agents comprising the RNAi agents listed in any one of Tables 3, 5, and 7.

1n-one-aspect-the-present-invention-providesAlso disclosed are compositions

comprising a modified antisense polynucleotide agent. The agents are capable of inhibiting

the expression of Complement Factor B (CFB) in a cell, and include a sequence
complementary to a sense sequence selected from the group of the sequences listed in Table
3, wherein the polynucleotide is about 14 to about 30 nucleotides in length.
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In another aspect, the present invention provides compositions comprising a
modified antisense polynucleotide agent. The agents are capable of inhibiting the
expression of Complement Component 3 (C3) in a cell, and include a sequence
complementary to a sense sequence selected from the group of the sequences listed in Table
5, wherein the polynucleotide is about 14 to about 30 nucleotides in length.
comprising a modified antisense polynucleotide agent. The agents are capable of inhibiting

saesAlso disclosed are compositions

the expression of Complement Component 9 (C9) in a cell, and include a sequence
complementary to a sense sequence selected from the group of the sequences listed in Table
7, wherein the polynucleotide is about 14 to about 30 nucleotides in length.
In-one-aspest-the-present-invention-providesAlso disclosed are double stranded
RNAI agents capable of inhibiting the expression of Complement Factor B (CFB) in a cell.

The agent include a sense strand complementary to an antisense strand, wherein the
antisense strand comprises a region complementary fo part of an mRNA encoding CFB,
wherein each strand is about 14 to about 30 nucleotides in length, wherein the double

stranded RNAI agent is represented by formula (III):

sense: 5 1y -Na-(X X X) +-No-Y Y Y -Np~(Z Z Z); -Na- 1 3'
antisense: 3! np’—Na'-(X'X'X')k-Nb'-Y'Y’Y'—Nh'-(Z'Z'Z’)I-Na'- nq' 5t (1)
wherein:

i, i, k, and 1 are each independently 0 or 1;

p. p’, g, and q' are each independently 0-6;

each N, and N,' independently represents an oligonucleotide sequence comprising
0-25 nucleotides which are either modified or unmodified or combinations thereof, each
sequence comprising at least two differently modified nucleotides;

each Ny, and Ny’ independently represents an oligonucleotide sequence comprising
0-10 nucleotides which are either modified or unmodified or combinations thereof;

each ny, 0y, ng, and ng', each of which may or may not be present

independently represents an overhang nucleotide;

XXX, YYY, ZZZ, X'X'X', Y'Y'Y', and Z'Z'Z' each independently represent one
motif of three identical modifications on three consecutive nucleotides, and wherein the
modifications are 2'-O-methyl or 2'-fluoro modifications;

modifications on Ny, differ from the modification on Y and modifications on Ny’
differ from the modification on Y’; and

wherein the sense strand is conjugated to at least one ligand.

in-another-pspest-theinvention-providesAlso disclosed are double stranded RNAi
agents capable of inhibiting the expression of Complement Factor B (CFB) in a cell. The

agents include a sense strand complementary to an antisense strand, wherein the antisense
strand comprises a region complementary to part of an mRNA encoding CFB, wherein each

strand is about 14 to
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about 30 nucleotides in length, wherein the double stranded RNAi agent is represented by
formula (III):

sense: 51, -Na-(X X X) itNp-Y Y Y -No«(Z Z Z);-Na - ng 3'
antisense: 30, "N (XXX N-No“Y'YY "N “(ZZ'Z)-Ny- ng' 5' (11D
wherein;

1,3, k, and 1 are each independently O or 1;
each ny, ng, and ng', each of which may or may not be present, independently
represents an overhang nucleotide;
p, g, and q' are each independently 0-6;
n,' >0 and at least one ny,' is linked to a neighboring nucleotide via a
phosphorothioate linkage;
each N, and N,' independently represents an oligonucleotide sequence comprising
0-25 nucleotides which are either modified or unmodified or combinations thereof, each
sequence comprising at least two differently modified nucleotides;
each Ny, and Ny, independently represents an oligonucleotide sequence comprising
0-10 nucleotides which are either modified or unmodified or combinations thereof;

XXX, YYY, Z2ZZ, X'X'X', Y'Y'Y', and Z'Z'Z' each independently
represent one motif of three identical modifications on three consecutive nucleotides, and
wherein the modifications are 2'-O-methyl or 2’-fluoro modifications;

modifications on Ny, differ from the modification on Y and modifications on Ny’
differ from the modification on Y’; and
wherein the sense strand is conjugated to at least one ligand.
Iranother-aspeckthe-preseptinventionprevides Also disclosed are double stranded
RNAI agents capable of inhibiting the expression of Complement Factor B (CFB) in a cell.

The agents include a sense strand complementary to an antisense strand, wherein the
antisense strand comprises a region complementary to part of an mRNA encoding CFB,
wherein each strand is about 14 to about 30 nucleotides in length, wherein the double
stranded RNAI agent is represented by formula (I1I):

sense; S'np-Na-(X X X) iNp-YYY -Ny~(ZZZ);-N,-nq 3'
antisense: 3' 0 N (XX XN-Np-Y'Y'Y'-Ny'(Z'Z'Z)-N,-ng' 5" (11D
wherein:

1, J, k, and 1 are each independently 0 or 1;
each n,, ng, and ng, each of which may or may not be present, independently
represents an overhang nucleotide;
p, q, and q' are each independently 0-6;
A n,' >0 and at least one n,' is linked to a neighboring nucleotide via a
phosphorothioate linkage;

each N, and N,' independently represents an oligonucleotide sequence comprising 0-
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25 nucleotides which are either modified or unmodified or combinations thereof, each
sequence comprising at least two differently modified nucleotides;

each Ny, and N,,' independently represents an oligonucleotide sequence comprising
0-10 nucleotides which are either modified or unmodified or combinations thereof;

XXX, YYY,ZZZ, X'X'X', Y'Y'Y', and Z'Z'Z' each independently represent
one motif of three identical modifications on three consecutive nucleotides, and wherein the
modifications are 2'-O-m ethyl or 2'-fluoro modifications;

modifications on Ny, differ from the modification on Y and modifications on Ny’
differ from the modification on Y'; and

wherein the sense strand is conjugated to at least one ligand, wherein the ligand is
one or more GalNAc derivatives attached through a bivalent or trivalent branchied linker.
: nt-invention-previdesAlso disclosed are double

fryeta-furtheraspee Ires
stranded RNAI agents capable of inhibiting the expression of Complement Factor B (CFB)
in a cell. The agents include a sense strand complementary to an antisense strand, wherein
the antisense strand comprises a region complementary to part of an mRNA encoding CFB,
wherein each strand is about 14 to about 30 nucleotides in length, wherein the double
stranded RNAI agent is represented by formula (1II):

sense: 5"y -Na-(X X X) -Np-Y Y Y -Np~(Z Z Z);-N, - ng 3'
antisense: 3 0y N -(X XX NNy -Y'Y'Y-Ny(Z'ZZ)-Ni'-ng' 5' (1II)
wherein: ‘ ‘

i, j, k, and 1 are each independently 0 or 1;
each ny, ng, and ng', each of which may or may not be present, independently
represents an overhang nucleotide; '
P, q, and q' are each independently 0-6;
np' >0 and at least one ny' is linked to a neighboring nucleotide via a
phosphorothioate linkage;
each N, and N, independently represents an oligonucleotide sequence comprising
0-25 nucleotides which are either modified or unmodified or combinations thereof, each
sequence comprising at least two differently modified nucleotides;
each Ny and Ny’ independently represents an oligonucleotide sequence comprising
0-10 nucleotides which are either modified or unmodified or combinations thereof;

XXX, YYY, 227, X'X'X', Y'Y'Y', and Z'Z'Z' each independently represent
one motif of three identical modifications on three consecutive nucleotides, and wherein the
modifications are 2'-O-methyl or 2'-fluoro modifications; '

modifications on Ny, differ from the modification on Y and mbdiﬁcations on Ny’
differ from the modification on Y'; |
wherein the sense strand comprises at least one phosphorothioate linkage; and

13



10

15

20

25

30

35

wherein the sense strand is conjugated to at least one ligand, wherein the
ligand is one or more GalNAc derivatives attached through a bivalent or trivalent branched

linker.

Io-snetheraspect-theinventionprovidesAlso disclosed are double stranded RNAi
agents capable of inhibiting the expression of Complement Factor B (CFB) in a cell. The
agents include a sense strand complementary to an antisense strand, wherein the antisense
strand comprises a region complementary to part of an mRNA encoding CFB, wherein cach
strand is about 14 to about 30 nucleotides in length, wherein the double stranded RNA1
agent is represented by formula (II):

sense: S'np-Ng-YY Y -Ng-ng 3
antisense: 3Ny~ YYY-NS-ng' 5 (Ila)
wherein:

each ny, ng, and ny’, each of which may or may not be present, independently
represents an overhang nucleotide;
P, q, and q' are each independently 0-6;
ny' >0 and at least one ny' is linked to a neighboring nucleotide via a
phosphorothioate linkage;
each N, and N, independently represents an oligonucleotide sequence comprising
(0-25 nucleotides which are either modified or unmodified or combinations thereof, each
sequence comprising at least two differently modified nucleotides;
YYY and Y'Y'Y' each independently represent one motif of three identical
modifications on three consecutive nucleotides, and wherein the modifications are 2'-O-
methyl or 2'-fluoro modifications;
wherein the sense strand comprises at least one phosphorothioate linkage;
and
wherein the sense strand is conjugated to at least one ligand, wherein the ligand is
one or more GalNAc derivatives attached through a bivalent or trivalent branched linker.
Ia-one-aspect-the present-invention-providesAlso disclosed are double stranded

RNAIi agents capable of inhibiting the expression of Complement Component 3 (C3) in a
cell. The agents include a sense strand complementary to an antisense strand, wherein the
antisense strand comprises a region complementary to part of an mRNA encoding C3,
wherein each strand is about 14 to about 30 nucleotides in length, wherein the double
stranded RNAI agent is represented by formula (I1I):

sense: 50, -Ng-(XXX) -Np-YYY -No(Z Z Z); -Ny-1nq 3'
antisense: 3 0y Ny (XXX N-Np - Y'Y Y -Ny'{Z'ZZ')-Ng-ng' ' (11D
wherein:

1, j, k, and | are each independently 0 or 1;

p.p’, g and q' are each independently 0-6;
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each N, and N,' independently represents an oligonucleotide sequence comprising 0-
25 nucleotides which are either modified or unmodified or combinations thereof, each
sequence comprising at least two differently modified nucleotides;
each Ny and Ny, independently represents an oligonucleotide sequence comprising
0-10 nucleotides which are either modified or unmodified or combinations thereof;
each ny, ny', ng, and ny', each of which may or may not be present
independently represents an overhang nucleotide;

XXX, YYY, ZZZ, X'X'X', Y'Y'Y', and Z'Z'Z' each independently represent one
motif of three identical modifications on three consecutive nucleotides, and wherein the
modifications are 2'-O-methyl or 2'-fluoro modifications;

modifications on Ny, differ from the modification on Y and modifications on Ny’
differ from the modification on Y'; and

wherein the sense strand is conjugated to at least one ligand.

In-another-aspect—thepresentinvention-provides Also disclosed are double stranded
RNAI agents capable of inhibiting the expression of Complement Component 3 (C3) in a

cell. The agents include a sense strand complementary to an antisense strand, wherein the
antisense strand comprises a region complementary to part of an mRNA encoding C3,
wherein each strand is about 14 to about 30 nucleotides in length, wherein the double

stranded RNA1 agent is represented by formula (III):

sense: S 0p-Ng (X X X) -Np-YY Y -Ny-(Z Z Z);-Ny- ng 3'
antisense: 3 0y NG (X' XX NNy - Y'Y'Y'-N'(Z'Z'Z')-Ny- ng' 5' (I}
wherein:

1, j, k, and ] are each independently 0 or 1;
each np, 1q, and ng', each of which may or may not be present, independently
represents an overhang nucleotide;
p, 4, and q' are each independently 0-6;
n,' >0 and at least one n;' is linked to a neighboring nucleotide via a
phosphorothioate linkage;
each N, and N,' independently represents an oligonucleotide sequence comprising
0-25 nucleotides which are either modified or unmodified or combinations thereof, each
sequence comprising at least two differently modified nucleotides;
each Ny and Ny' independently represents an oligonucleotide sequence comprising
0-10 nucleotides which are either modified or unmodified or combinations thereof;
XXX, YYY, ZZZ, X'X'X, Y'Y'Y', and Z'Z'Z' each independently
represent one motif of three identical modifications on three consecutive nucleotides, and
wherein the modifications are 2'-O-methyl or 2'-fluoro modifications;

modifications on Ny, differ from the modification on Y and modifications on Ny’
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differ from the modification on Y'; and
wherein the sense strand is conjugated to at least one ligand.
In-anothersspeet-the-invention-providesAlso disclosed are double stranded RNA1
agents capable of inhibiting the expression of Complement Component 3 (C3) in a cell. The

agents include a sense strand complementary to an antisense strand, wherein the antisense
strand comprises a region complementary to part of an mRNA encoding C3, wherein each
strand is about 14 to about 30 nucleotides in length, wherein the double stranded RNA:
agent is represented by formula (III):

sense: 50, -Ng-(X X X) i-No-Y Y Y -Ny(Z Z Z);-Ny - ng 3'
antisense: 3" 1 N (XXX N-No - YYY'-Ny'~(Z'Z'Z)-Ny- ng' 5 (1)
wherein:

i, ], k, and | are each independently 0 or 1;
each ny, ng, and ng, each of which may or may not be present, independently
represents an overhang nucleotide;
P, G, and q' are each independently 0-6;
n, >0 and at least one ny' is linked to a neighboring nucleotide via a
phosphorothioate 1inkagé;
each N, and N, independently represents an oligonucleotide sequence comprising
0-25 nucleotides which are either modified or unmodified or combinations thereof, each
sequence comprising at least two differently modified nucleotides;
each Ny and Ny’ independently represents an oligonucleotide sequence comprising
0-10 nucleotides which are either modified or unmodified or combinations thereof;

XXX, YYY,ZZZ, X'X'X', Y'YY', and Z'Z'Z' each independently represent
one motif of three identical modifications on three consecutive nucleotides, and wherein the
modifications are 2’-O-methyl or 2’-fluoro modifications;

modifications on Ny, differ from the modification on Y and modifications on Ny’
differ from the modification on Y'; and
wherein the sense strand is conjugated to at least one ligand, wherein the ligand is
one or more GalNAc derivatives attached through a bivalent or trivalent branched linker.
inyetanstheraspectthe presestinvembtion-prevides Also disclosed are double
stranded RNAI agents capable of inhibiting the expression of Complement Component 3

(C3) in a cell. The agents include a sense strand complementary to an antisense strand,
wherein the antisense strand comprises a region complementary to part of an mRNA
encoding C3, wherein each strand is about 14 to about 30 nucleotides in length, wherein the

double stranded RNAI agent is represented by formula (I1I):

sense: 51, -Na-(X X X) i-Np-Y YY -Np~(Z Z Z); -N, - ng 3'
antisense: 3' 0y N (XXX )e-Np-Y'Y'Y'“No-(ZZ'ZW-N,'- ng' 5' (1II)
wherein:
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i, j, k, and 1 are each independently 0 or 1;
each np, ng, and ng, each of which may or may not be present, independently
represents an overhang nucleotide;
p, q, and q' are each independently 0-6;
n,' >0 and at least one np' is linked to a neighboring nucleotide via a
phosphorothiocate linkage;
each N, and N,' independently represents an oligonucleotide sequence comprising
0-25 nucleotides which are either modified or unmodified or combinations thereof, each
sequence comprising at least two differently modified nucleotides;
each Ny and Ny' independently represents an oligonucleotide sequence comprising
0-10 nucleotides which are either modified or unmodified or combinations thereof;

XXX, YYY, ZZZ, X'X'X', Y'Y'Y’, and Z'Z'Z’ each independently represent
one motif of three identical modifications on three consecutive nucleotides, and wherein the
modifications are 2'-O-methyl or 2'-fluoro modifications;

modifications on N, differ from the modification on Y and modifications on Ny’
differ from the modification on Y';

wherein the sense strand comprises at least one phosphorothioate linkage; and

wherein the sense strand is conjugated to at least one ligand, wherein the
ligand is one or more GalNAc derivatives attached through a bivalent or trivalent branched
linker. '
ln-one-aspect-the-presentinventionprevidesAlso disclosed are double stranded

RNAI agents capable of inhibiting the expression of Complement Component 3 (C3) ina

cell. The agents include a sense strand complementary to an antisense strand, wherein the
antisense strand comprises a region complementary to part of an mRNA encoding C3,
wherein each strand is about 14 to about 30 nucleotides in length, wherein the double
stranded RNAI agent is represented by formula (11I):

sense: Snp-Na-YYY -Ny-ng 3
antisense: 30 -NS-Y'YY-N-ng'5 ()
wherein:

each nyp, ng, and ng, each of which may or may not be present, independently
represents an overhang nucleotide;
P, g, and ¢ are each independently 0-6;
n," >0 and at least one ny' is linked to a neighboring nucleotide via a
phosphorothioate linkage;
each N, and N,' independently represents an oligonucleotide sequence comprising
0-25 nucleotides which are either modified or unmodified or combinations thereof, each

sequence comprising at least two differently modified nucleotides;
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YYY and Y'Y'Y' each independently represent one motif of three identical
modifications on three consecutive nucleotides, and wherein the modifications are 2'-O-
methyl or 2'-fluoro modifications;
wherein the sense strand comprises at least one phosphorothioate linkage;
and
wherein the sense strand is conjugated to at least one ligand, wherein the ligand is
one or more GalNAc derivatives attached through a bivalent or trivalent branched linker.

Iranether-aspeek-the preseniinvention-prevides Also disclosed are double stranded

RNA1 agents capable of inhibiting the expression of Complement Component 9 (C9) in a

cell. The agents include a sense strand complementary to an antisense strand, wherein the

~ antisense strand comprises a region complementary to part of an mRNA encoding C9,

wherein each strand is about 14 to about 30 nucleotides in length, wherein the double
stranded RNA1 agent 1s represented by formula (IIT):

sense: 51 N -(X X X) -Np-YY Y -Np~(Z Z Z);-Na-ng 3'
antisense: 3"y N -(X XX NN - Y Y'Y -Np'-«(ZZZ)WNy-ng' 5 (IiI)
wherein:

1, }, k, and 1 are each independently 0 or 1;
p, p’, q, and q’ are each independently 0-6;
each N, and N, independently represents an oligonucleotide sequence comprising
0-25 nucleotides which are either modified or unmodified or combinations thereof, each
sequence comprising at least two differently modified nucleotides;
each N and Nyp' independently represents an oligonucleotide sequence comprising
0-10 nucleotides which are either modified or unmodified or combinations thereof;
each np, n,', ng, and ng', each of which may or may not be present
independently represents an overhang nucleotide;
XXX, YYY, 227, X'X'X', Y'Y'Y', and Z'Z'Z' each independently represent one
motif of three identical modifications on three consecutive nucleotides, and wherein the
modifications are 2'-O-methyl or 2'-fluoro modifications;

modifications on Ny, differ from the modification on Y and modifications on Ny’

_ differ from the modification on Y’; and

wherein the sense strand is conjugated to at least one ligand.
In-one-aspect-theinvention-previdesAlso disclosed are double stranded RNA1 agents

capable of inhibiting the expression of Complement Component 9 (C9) in a cell. The agents
include a sense strand complementary to an antisense strand, wherein the antisense strand
comprises a region complementary to part of an mRNA encoding C9, wherein each strand is
about 14 to about 30 nucleotides in length, wherein the double stranded RNAi agent is
represented by formula (I1I):

sense: 51 -Ng (X XX) +Np-Y Y Y -Np-(Z Z Z);-N, - ng 3'
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antisense: 3"y N “ XXX NNy -YYY'-Ny«(ZZ'Z")-N,- ng' 5 (1)
wherein:
1, j, k, and I are each independently 0 or 1;
each 1, ng, and ng', each of which may or may not be present, independently
represents an overhang nucleotide;
p, g, and q' are each independently 0-6;
1, >0 and at least one n,' is linked to a neighboring nucleotide via a
phosphorothioate linkage;
each N, and N, independently represents an oligonucleotide sequence comprising
0-25 nucleotides which are either modified or unmodified or combinations thereof, each
sequence comprising at least two differently modified nucleotides;
each N and Ny' independently represents an oligonucleotide sequence comprising
0-10 nucleotides which are either modified or unmodified or combinations thereof;,

XXX, YYY, ZZ2Z, X'X'X,Y'Y'Y', and Z'Z'Z' each independently
represent one motif of three identical modifications on three consecutive nucleotides, and
wherein the modifications are 2'-O-methyl or 2'-fluoro modifications;

modifications on Ny, differ from the modification on Y and modifications on Ny'
differ from the modification on Y'; and

wherein the sense strand is conjugated to at least one ligand.

~the-tmpvention-providesAlso disclosed are double stranded RNA1

agents capable of inhibiting the expression of Complement Component 9 (C9) in a cell. The
agents include a sense strand complementary to an antisense strand, wherein the antisense
strand comprises a region complementary to part of an mRNA encoding C9, wherein each
strand is about 14 to about 30 nucleotides in length, wherein the double stranded RNAi
agent is represented by formula (IH):

sense: 5 -Na-(XXX)i-No-YY Y -Np~(Z Z Z)j-Ny- ng 3'
antisense: 3'np Ny (XXX NNy -Y'YY' "Ny -(Z'Z'Z)-Ny-ng' 5 (III)
wherein:

i, ], k, and 1 are each independently 0 or 1;
each ny, ng, and ny', each of which may or may not be present, independently
represents an overhang nucleotide;
P, Q. and ¢’ are each independently 0-6;
np, >0 and at least one n,’ is linked to a neighboring nucleotide via a
phosphorothioate linkage;
each N, and N,' independently represents an oligonucleotide sequence comprising
0-25 nucleotides which are either modified or unmodified or combinations thereof, each
sequence comprising at least two differently modified nucleotides;
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each Ny and Ny’ independently represents an oligonucleotide sequence comprising 0-
10 nucleotides which are either modified or unmodified or combinations thereof;

XXX, YYY,ZZZ, X'X'X',Y'Y'Y', and Z'Z'Z' each independently represent
one motif of three identical modifications on three consecutive nucleotides, and wherein the
modifications are 2'-O-methyl or 2'-fluoro modifications;

modifications on Ny, differ from the modification on Y and modifications on Ny’
differ from the modification on Y'; and
wherein the sense strand is conjugated to at least one ligand, wherein the ligand is
one or more GalNAc derivatives attached through a bivalent or trivalent branched linker.
In-anothersspeet-theinventionprovidesAlso disclosed ure double stranded RNA1
agents capable of inhibiting the expression of Complement Component 9 (C9) in a cell. The

agents include a sense strand complementary to an antisense strand, wherein the antisense
strand comprises a region complementary to part of an mRNA encoding C9, wherein each
strand is about 14 to about 30 nucleotides in length, wherein the double stranded RNAi
agent is represented by formula (11I):

sense: 5'0p-Na-(X X X) -Np-Y Y Y -Np-(ZZ Z);-Na- ng 3'
antisense: 30y Ny (XXX Y-Np'-Y'Y'Y'-N,-(Z'Z'Z')-Ny- ng' 5" (1)
wherein:

‘ i, J, k, and | are each independently 0 or 1;
each np, ng, and ng’, each of which may or may not be present, independently
represents an overhang nucleotide;
p, q, and q' are each independently 0-6;
np' >0 and at least one ny' is linked to a neighboring nucleotide via a
phosphorothioate linkage;
each N, and N;' independently represents an oligonucleotide sequence comprising
0-25 nucleotides which are either modified or unmodified or combinations thereof, each
sequence comprising at least two differently modified nucleotides;
each Ny, and Ny’ independently represents an oligonucleotide sequence comprising
0-10 nucleotides which are either modified or unmodified or combinations thereof;

XXX, YYY, ZZZ, XXX, Y'Y'Y', and Z'Z'Z’ each independently represent
one motif of three identical modifications on three consecutive nucleotides, and wherein the
modifications are 2'-O-methyl or 2'-fluoro modifications;

modifications on Ny, differ from the modification on Y and modifications on Ny’
differ from the modification on Y,
wherein the sense strand comprises at least one phosphorothioate linkage; and
wherein the sense strand is conjugated to at least one ligand, wherein the ligand is

one or more GalNAc derivatives attached through a bivalent or trivalent branched linker.
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RNAi agents capable of inhibiting the expression of Complement Component 9 (C%) in a

esentinventionprevises Also disclosed are double stranded

cell. The agent include a sense strand complementary to an antisense strand, wherein the
antisense strand comprises a region complementary to part of an mRNA encoding C9,
wherein each strand is about 14 to about 30 nucleotides in length, wherein the double
stranded RNAI agent is represented by formula (III):

sense: 5S'np-Np-Y Y Y -Ny-ng 3
antisense: 3 NS-Y'Y'Y-Ny/-ng 50 (IlIa)
wherein:

each ny, ng, and ng, each of which may or may not be present, independently
represents an overhang nucleotide;
., q, and q' are each independently 0-6;
n, >0 and at least one n;' is linked to a neighboring nucleotide via a
phosphorothioate linkage;
each N, and N,' independently represents an oligonucleotide sequence comprising
0-25 nucleotides which are either modified or unmodified or combinations thereof, each
sequence comprising at least two differently modified nucleotides;
YYY and Y'Y'Y' each independently represent one motif of three identical
modifications on three consecutive nucleotides, and wherein the modifications are 2'-O-
methyl or 2'-fluoro modifications;
wherein the sense strand comprises at least one phosphorothioate linkage;
and .
wherein the sense strand is conjugated to at least one ligand, wherein the ligand 1s
one or more GalNAc derivatives attached through a bivalent or trivalent branched linker.
; ; esAlso disclosed are double stranded RNAI
agents for inhibiting expression of complement factor B (CFB) in a cell, wherein the double

o

. P s vy ot od
Yo B w R AR

stranded RNAI agent comprises a sense strand and an antisense strand forming a double
stranded region, wherein the sense strand comprises at least 15 contiguous nucleotides
differing by no more than 3 nucleotides from the nucleotide sequence of any one of SEQ ID
NOs:1-5, 27, and 30, and the antisense strand comprises at least 15 contiguous nucleotides
differing by no more than 3 nucleotides from any one of the nucleotide sequence of SEQ ID
NOs:12-16, 33, and 36, wherein substantially all of the nucleotides of the sense strand
comprise a modification selected from the group consisting of a 2’-O-methyl modification
and a 2’-fluoro modification, wherein the sense strand comprises two phosphorothioate
internucleotide linkages at the 5°-terminus, wherein substantially all of the nucleotides of
the antisense strand comprise a modification selected from the group consisting of a 2°-O-
methyl modification and a 2’-fluoro modification, wherein the antisense strand comprises
two phosphorothioate
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internucleotide linkages at the 5’-terminus and two phosphorothioate internucleotide
linkages at the 3’-terminus, and

wherein the sense strand is conjugated to one or more GalNAc derivatives attached through
a branched bivalent or trivalent linker at the 3°-terminus.

In another aspect, the present invention provides double stranded RNAi agents for
inhibiting expression of complement component C3 in a cell, wherein the double stranded
RNA1 agent comprises a sense strand and an antisense strand forming a double stranded
region, wherein the sense strand comprises at least 15 contiguous nucleotides differing by
no more than 3 nucleotides from the nucleotide sequence of any one of SEQ ID NOs:6-8,
28, and 31, and the antisense strand comprises at least 15 contiguous nucleotides differing
by no more than 3 nucleotides from any one of the nucleotide sequence of SEQ ID NOs:17-
19, 34, and 37, wherein substantially all of the nucleotides of the sense strand comprise a
modification selected from the group consisting of a 2’-O-methyl modification and a 2’-
fluoro modification, wherein the sense strand comprises two phosphorothioate
internucleotide linkages at the 5’-terminus, wherein substantially all of the nucleotides of
the antisense strand comprise a modification selected from the group consisting of a 2°-O-
methyl modification and a 2’-fluoro modification, wherein the antisense strand comprises
two phosphorothioate internucleotide linkages at the 5°-terminus and two phosphorothioate
internucleotide linkages at the 3’-terminus, and wherein the sense strand is conjugated to
one or more GalNAc derivatives attached through a branched bivalent or trivalent linker at
the 3’-terminus.

¥

o

set-the-present-ipventionprovidesAlso disclosed are double

stranded RNAi agents for inhibiting expression of complement component C9 in a cell,

wherein the double stranded RNA1 agent comprises a sense strand and an antisense strand
forming a double stranded region, wherein the sense strand comprises at least 15 contiguous
nucleotides differing by no more than 3 nucleotides from the nucleotide sequence of any one
of SEQ ID NOs:9-11, 29, and 32, and the antisense strand comprises at least 15 contiguous
nucleotides differing by no more than 3 nucleotides from any one of the nucleotide sequence
of SEQ ID NOs:20-22, 35, and 38, wherein substantially all of the nucleotides of the sense
strand comprise a modification selected from the group consisting of a 2°-O-methyl
modification and a 2’-fluoro modification, wherein the sense strand comprises two
phosphorothioate internucleotide linkages at the 5°-terminus, wherein substantially all of the
nucleotides of the antisense strand comprise a modification selected from the group
consisting of a 2°-O-methyl modification and a 2’-fluoro modification, wherein the
antisense strand comprises two phosphorothioate internucleotide linkages at the 5°-terminus
and two phosphorothioate internucleotide linkages at the 3’-terminus, and

wherein the sense strand is conjugated to one or more GalNAc derivatives attached through

a branched bivalent or trivalent linker at the 3’-terminus.
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In one embodiment, all of the nucleotides of the sense strand and all of the
nucleotides of the antisense strand comprise a modification.

In another aspect, the present invention provides cells containing the agents of the
invention.

In one aspect, the invention provides vectors encoding at least one strand of the
agents of the invention.

In another aspect, the invention provides cells comprising the vectors of the
invention.

In-ene-aspect-the-present-invention-provides-Also disclosed are pharmaceutical
compositions for inhibiting expression of a complement component factor B gene

comprising the agents the invention.

In another aspect, the present invention provides pharmaceutical compositions for
inhibiting expression of a complement component C3 gene comprising the agents of the
invention.

pharmaceutical compositions for inhibiting expression of a complement component C9 gene

he-present-tpventionprovidesAlso disclosed are

comprising the agents of the invention.

In one embodiment, the RNAi agent is administered in an unbuffered solution.

In one embodiment, the unbuffered solution is saline or water.

In one embodiment, the RNAi agent is administered with a buffer solution.

In one embodiment, the buffer solution comprises acetate, citrate, prolamine,
carbonate, or phosphate or any combination thereof.

In one embodiment, the buffer solution is phosphate buffered saline (PBS).
spect-the present-inveationprovidesAlso disclosed are methods of inhibiting
complement factor B (CFB) expression in a cell. The methods include contacting the cell

In-one

with the agent of athe invention or a pharmaceutical composition of the invention, and
maintaining the cell produced for a time sufficient to obtain degradation of the mRNA
transcript of a CFB gene, thereby inhibiting expression of the CFB gene in the cell.

In another aspect, the present invention provides methods of inhibiting complement
component 3 (C3) expression in a cell. The methods include contacting the cell with the
agent of athe invention or a pharmaceutical composition of the invention, and maintaining
the cell produced for a time sufficient to obtain degradation of the mRNA transcript of a C3
gene, thereby inhibiting expression of the C3 gene in the cell.

tr-yet-anotheraspect-the-presept-inventionprovidesAlso disclosed are methods of
inhibiting complement component 9 (C9) expression in a cell. The methods include

contacting the cell with the agent of athe invention or a pharmaceutical composition of the
invention, and maintaining the cell produced for a time sufficient to obtain degradation of
the mRNA transcript of a C9 gene, thereby inhibiting expression of the C9 gene in the cell.

In one embodiment, the cell is within a subject.
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In one embodiment, the subject is a human.

In one embodiment, the human subject suffers from a complement component-
associated disease.

In one embodiment, the complement component-associated disease is selected from
the group consisting of paroxysmal nocturnal hemoglobinuria (PNH), asthma, rheumatoid
arthritis, systemic lupus erythmatosis, glomerulonephritis, psoriasis, dermatomyositis
bullous pemphigoid, atypical hemdlytic uremic syndrome, Shiga toxin E. coli-related
hemolytic uremic syndrome, myasthenia gravis, nevromyelistis optica, dense deposit
disease, C3 neuropathy, age-related macular degeneration, cold agglutinin disease, anti-
neutrophil cytoplasmic antibody-associated vasculitis, humoral and vascular transplant
rejection, graft dysfunction, myocardial infarction, a sensitized recipient of a transplant, and
sepsis.

In one embodiment, the complement component-associated disease is paroxysmal
nocturnal hemoglobinuria (PNH).

In another embodiment, the complement component-associated disease is atypical
hemolytic uremic syndrome (aHUS).

In one embodiment, the CFB expression is inhibited by at least about 30%.

In one embodiment, the C3 expression is inhibited by at least about 30%.

In one embodiment, the C9 expression is inhibited by at least about 30%.

In one embodiment, the agent is administered at a dose of about 0.01 mg/kg to about
10 mg/kg or about 0.5 mg/kg to about 50 mg/kg.

In another embodiment, the agent is administered at a dose of about 10 mg/kg to
about 30 mg/kg.

In one embodiment, the agent is administered subcutaneously.

In another embodiment, the agent is administered intravenously.

In one aspect, the present invention provides methods of treating a subject having a
disorder that would benefit from reduction in complement factor B (CFB) expression. The
methods include administering to the subject a therapeutically effective amount of the agent
of the invention, thereby treating the subject. |

ot the-present-invention-provides Also disclused are methods of
preventing at least one symptom in a subject having a disease or disorder that would benefit

from reduction in complement factor B (CFB) expression. The methods include

administering to the subject a therapeutically effective amount of the agent of the invention,
thereby preventing at least one symptom in the subject having a disorder that would benefit
from reduction in CFB expression.

~ther venton-previdesAlso disclosed are methods of
treating a subject having a disorder that would benefit from reduction in complement

component C3 (C3) expression. The methods include administering to the subject a
therapeutically effective amount of the agent of the invention, thereby treating the subject.
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Is-one-aspect-the-present-invention-providesAlso disclosed are methods of

preventing at least one symptom in a subject having a disease or disorder that would benefit
from reduction in complement component C3 (C3) expression. The methods include

administering to the subject a therapeutically effective amount of the agent of the invention,
thereby preventing at least one symptom in the subject having a disorder that would benefit

from reduction in C3 expression.

vention-providesAlso disclosed are methods of

treating a subject having a disorder that would benefit from reduction in complement
component C9 (C9) expression. The methods include administering to the subject a
therapeutically effective amount of the agent of the invention, thereby treating the subject.
~the-presentinvention-provides Alse disclosed are methods of
preventing at least one symptom in a subject having a disease or disorder that would benefit

from reduction in complement component C9 (C9) expression. The methods include
administering to the subject a therapeutically effective amount of the agent of the invention,
thereby preventing at least one symptom in the subject having a disorder that would benefit
from reduction in C9 expreésion.

In one embodiment, the disorder is a complement component-associated disease.

In one embodiment, the complement component-associated disease is selected from
the group consisting of paroxysmal nocturnal hemoglobinuria (PNH), asthma, rheumatoid
arthritis, systemic lupus erythmatosis, glomerulonephritis, psoriasis, dermatomyositis
bullous pemphigoid, atypical hemolytic uremic syndrome, Shiga toxin E. coli-related
hemolytic uremic syndrome, myasthenia gravis, neuromyelistis optica, dense deposit
disease, C3 neuropathy, age-related macular degeneration, cold agglutinin disease, anti-
neutrophil cytoplasmic antibody-associated vasculitis, humoral and vascular transplant
rejection, graft dysfunction, myocardial infarction, a sensitized recipient of a transplant, and
sepsis.

In one embodiment, the complement component -associated disease is paroxysmal
nocturnal hemoglobinuria (PNH).

In another embodiment, the complement component-associated disease is atypical
hemolytic uremic syndrome (aHUS).

In one embodiment, the administration of the agent to the subject causes a decrease
in hemolysis and/or a decrease in CFB protein accumulation.

In one embodiment, the administration of the agent to the subject causes a decrease
in hemolysis and/or a decrease in C3 protein accumulation.

In one embodiment, the administration of the agent to the subject causes a decrease
in hemolysis and/or a decrease in C9 protein accumulation.

In one embodiment, the methods further include administration of eculizumab to the

subject.
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We claim: £

1. A double-stranded ribonucleic acid (dsRNA) for inhibiting expression of cgmplement
factor B (CFB) in a cell, wherein said dsRNA comprises a sense strand and an aptisense

strand, wherein said sense strand comprises at least 15 contiguous nucleotide:

differing by no
more than 3 nucleotides from any one of the nucleotide sequence of SEQ II# NOs:1-5, 27,
and 30, and said antisense strand comprises at least 15 contiguous nuclegfides differing by no
more tha.n: 3 nucleotides from any one of the nucleotide sequence of% QID NOs:12-16, 33,
and 36.

2. A double-stranded ribonucleic acid (dsRNA) for inhibifing expression of complement
factor B (CFB) in a cell, wherein said dsRNA comprises a s hse strand and an antisense
strand, the antisense strand comprising a region of complginentarity which comprises at least
15 contiguous nucleotides differing by no more than 3 }ﬁ{:otides from any one of the
antisense sequences listed in Table 3 and 4. 7

3. The dsRNA of claim 2, wherein the Sens’é and antisense strands comprise sequences
selected from the group consisting of AD“GO}'(M AD-60331, and AD-60344 and any one of

f.

the agents listed in Tables 3 and 4. £

4. A double-stranded nbonuclew aad (dsRNA) for inhibiting expression of complement
component C3 in a cell, wherein s§1d dsRNA comprises a sense strand and an antisense
strand, wherein said sense strang? compnses at least 15 contiguous nucleotides differing by no
more than 3 nucleotides from ,alrfly one of the nucleotide sequence of SEQ ID NOs:6-8, 28,
and 31, and said antisense strand comprises at least 15 contiguous nucleotides differing by no

more than 3 nucleotidesﬂﬁfﬁ)m any one of the nucleotide sequence of SEQ ID NOs:17-19, 34,

and 37. ,-/"f‘
A’J:{’
5. A double-stranded ribonucleic acid (dsRNA) for inhibiting expression of complement

component C:},ﬁ{ﬁ a cell, wherein said dsSRNA comprises a sense strand and an antisense
strand, the a}}»fiisense strand comprising a region of complementarity which comprises at least
15 contig bus nucleotides differing by no more than 3 nucleotides from any one of the
an.tiselye/:equences listed in Table 5 and 6.

lected from the group consisting of AD-60169 and any one of the agents listed in Tables 5

35 /?/ The dsRNA of claim 5, wherein the sense and antisense strands comprise sequences
e

/ and 6,

/
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7. A double-stranded ribonucleic acid (dsRNA) for inhibiting expression of com?f’ﬁent
component C9 in a cell, wherein said dsRNA comprises a sense strand and an antiseng
strand, wherein said sense strand comprises at least {5 contiguous nucleotides diff}hn g byno
more than 3 nucleotides from any one of the nucleotide sequence of SEQ ID NOg:9-11, 29,
and 32, and said antisense strand comprises at least 15 contiguous nucleotides differing by no
more than 3 nucleotides from any one of the nucleotide sequence of SEQ I NOs:20-22, 35,
and 38.

8. A double-stranded ribonucleic acid (dsRNA) for inhibiting %’presswn of complement
component C9 in a cell, wherein said dsRNA comprises a sense §,ﬂand and an antisense
strand, the antisense strand comprising a region of complemen ity which comprises at least
15 contiguous nucleotides differing by no more than 3 nucleé’tldes from any one of the

antisense sequences listed in Table 7 and 8.

9. The dsRNA of claim 8, wherein the sense an‘g%":antisense strands comprise sequences
selected from the group consisting of any one of thg agents listed in Tables 7 and 8.

».‘fd
10. A double stranded RNAi1 agent capabfle of inhibiting the expression of complement
tactor B (CFB) in a cell, wherein said doub{e stranded RNA1 agent comprises a sense strand
complementary to an antisense strand, whexem said antisense strand comprises a region
complementary to part of an mRNA anodmg CFB, wherein each strand is about 14 to about
30 nucleotides in length, wherein ;gid double stranded RN A agent is represented by formula
(II): ).

sense: 5 ,np No-(XXX)i-No-Y Y Y -Np~(ZZ Z);-N,- ng 3'
antisense: /3 0y NG - (XX X)eNy-Y'Y'Y'-N-(Z'Z"Z')-N,- ng' 5° (1)
wherein: ,;/

i,j, k,and 1 al:/ each independently 0 or 1;

PP, Qs and;q are each independently 0-6;

each N, aﬁd N,'independently represents an oligonucleotide sequence comprising 0-
- 25 nucleotides hlch are either modified or unmodified or combinations thereof, each
sequence compri sing at least two differently modified nucleotides;

edeh Ny and Ny’ independently represents an ohgonucleoude sequence comprising 0-

10 nucléotides which are either modified or unmodified or combinations thereof;
/ each n,, ny', ng, and ny’, each of which may or may not be present, independently

re/pésents an overhang nucleotide;
/,/ XXX, YYY, ZZZ, X'X'X', Y'Y'Y', and Z'Z'Z' each independently represent one

/ motif of three identical modifications on three consecutive nucleotides;

modifications on Ny, differ from the modification on Y and modifications on Np'

/
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differ from the modification on Y’ and /
wherein the sense strand is conjugated to at least one ligand. /’

11. A double stranded RNAi agent capable of inhibiting the expression of cofnplement
component 3 (C3) in a cell, wherein said double stranded RNA1 agent cornpr}iétl sense
strand complementary to an antisense strand, wherein said antisense strand gomprises a
region complementary to part of an mRNA encoding C3, wherein each sgfand is about 14 to
about 30 nucleotides in length, wherein said double stranded RNAI agg¢nt is represented by
formula (III): ’

sense: 50, -Na-(X X X) -Np-YY Y -N,, ~(Z% Z);-Na-ng 3
antisense: 3 np'—Na'-(X'X'X')k-Nb'»Y'Y'YﬂN];’; ZZ'ZW-N/-n 5 1D
wherein: /

i, j, k, and 1 are each independently 0 or 1;
p, P, q, and ¢’ are each independently 0-6;
each N, and N, independently represents an .&igonucleotide sequence comprising 0-
25 nucleotides which are either modified or unmod‘if;ed or combinations thereof, each
sequence comprising at least two differently modlﬁed nucleotides;
each Ny and Ny’ independently 1epr@s’ent€ an oligonucleotide sequence comprising 0-
10 nucleotides which are either modified Qf unmodlfzed or combinations thereof;
each ny, ny', ng, and ny’, each of whlch may or may not be present, independently
represents an overhang nucleotide; ,1,»-"‘/
XXX, YYY, ZZZ, XXX/, Y'Y'Y', and Z'Z'Z' each independently represent one
motif of three identical modiﬁc%f{ﬂons on three consecutive nucleotides;
modifications on Nbféiffer from the modification on Y and modifications on N}’
differ from the modificatiog*’il'l Y’ and
wherein the s;;@‘ge strand is conjugated to at least one ligand.

Vi
12. Adouble strazfded RNAI agent capable of inhibiting the expression of complement
component 9 (C9¥1n a cell, wherein said double stranded RNAI agent comprises a sense
strand comple;r{entai y to an antisense strand, wherein said antisense strand comprises a
region compiementary to part of an mRNA encoding C9, wherein each strand is about 14 to
about 30 lcleondes in length, wherein said double stranded RNAI agent is represented by
formu%;):
/ sense: 5 1ny-No-(X X X) -Np-Y Y Y -Np~(Z Z Z);-N, - g 3
antisense: 3 0N XX XNy -Y'Y'Y-NS-(Z'ZZ)W-N, - ng' 5 (1)

/ wherein:
i, j, k, and | are each independently 0 or 1;

p, P, g, and g’ are each independently 0-6;

T,
N

/
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/
each N, and N, independently represents an oligonucleotide sequence comprisi é; 0-
25 nucleotides which are either modified or unmodified or combinations thereof, eacly’
sequence comprising at least two differently modified nucleotides; /
each Ny, and N, independently represents an oligonucleotide sequence gbmprising 0-
10 nucleotides which are either modified or unmodified or combinations ther: f;

each ng, n,, ng, and ng', each of which may or may not be present, iplependently

represents an overhang nucleotide;
XXX, YYY,ZZZ, X'X'X', Y'Y'Y', and Z'Z'Z’ each independently represent one
motif of three identical modifications on three consecutive nucleoti "és;
modifications on Ny, differ from the modification on Y ﬁf’fi modifications on Ny’
differ from the modification on Y'; and /

wherein the sense strand is conjugated to at least he ligand.

13.  The double stranded RNAi agent of any one of£laims 10-12, wherein iis 0y jis 0;1is
I;jis 1; both i and j are 0; or both i and j are 1. ff
14, The double stranded RNAi agent of any ‘one of claims 10-12, wherein k is 0; 1is 0; k
is 1511is 1; both k and 1 are 0; or both k and l,are 1.

rfr(
15.  The double stranded RNAi ag?fn{of any one of claims 10-12, wherein XXX is
complementary to X'X'X’, YYY is complementary to Y'Y'Y', and ZZZ is complementary to

727 Vi
7
p

/
16.  The double stranded RNAi agent of any one of claims 10-12, wherein the YY'Y motif

occurs at or near the cleavag'é site of the sense strand.

ra
.ra'

17. The double str, ;mded RNAIi agent of any one of claims 10-12, wherein the Y'Y'Y"
motif occurs at the 1?[ 12 and 13 positions of the antisense strand from the 5'-end.
/.
18. The dq}x’éle stranded RN A1 agent of claim 17, wherein the Y’ is 2"-O-methyl.
,« /
19. T'})é double stranded RNAi agent of any one of claims 10-12, wherein formula (III) is
repr ese}{ted by formula (Illa):

sense: 5np-Na-YYY-N;-ng 3
antisense: 3 np-No- YY'Y-Np-ng 5 (Hla).

/ 20.  The double stranded RNAi agent of any one of claims 10-12, wherein formula (III) is

represented by formula (11ib):

//

§
F,

WO 2015/089368 PCT/US2014/069951 /5’;

—rt
oD
[#7)
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/

sense: 510, -No-YYY -Np-ZZZ-N, -0y 3
antisense: 3' ng-Ng= YY'Y'-N,-Z'Z'Z'-Np- 1y 5 (1IIb) QA/"
wherein each Ny and Ny’ independently represents an oligonucleotide sequefice

comprising 1-5 modified nucleotides.

5
21, The double stranded RNAi agent of any one of claims 10-12, wherefn formula (III) is
represented by formula (Ilic):
sense: S'np-Nyg-X X X -Np-YY Y -N,-ng 3
antisense: 3" np-Na- XXX -Ny- Y'Y'Y™ Ny~ ngy 3 (ilic)
10 wherein each Ny and Ny’ independently represents an oligﬁg/jcleotide sequence
comprising 1-5 modified nucleotides. f
!‘fﬁ
22. The double stranded RNA1 agent of any one of cldims 10-12, wherein formula (III) is
represented by formula (ITd):
15 sense: 5'np-NaXXX-Ny ¥ YY-Np-ZZZ-N, -1y 3
antisense: 3 np-Np- XXX §5T~Y'Y'Y’~Nb~Z'Z'Z’- Ny-ng 5’
(111d)

wherein each Ny and Ny mdependentlif represents an oligonucleotide sequence
comprising 1-5 modified nucleotides and qfch N, and N," independentiy represents an
20 oligonucleotide sequence comprising 2;10 modified nucleotides.
23.  The double stranded RNAl «agent of any one of claims 10-12, wherein the double-
stranded region is 15-30 nucleoude pairs in length,
,f
25 24, The double str. andeéf’RNAl agent of claim 23, wherein the double-stranded region is
17-23 nucleotide pairs H},.Iength.
7
25.  The double g-t{'inded RNAI agent of claim 23, wherein the double-stranded region is
17-25 nucleotide p/ziirs in length.
30 f
26.  The gl%)uble stranded RNA1 agent of claim 23, wherein the double-stranded region is

23-27 r?}eoude pairs in length.

27, / ’ The double stranded RNAi agent of claim 23, wherein the double-stranded region is
35. ?{1 nucleotide pairs in length.

28.  The double stranded RNAi agent of claim 23, wherein the double-stranded region is
/ 21-23 nucleotide pairs in length.

/ S T84
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29.  The double stranded RNAi agent of any one of claims 10-12, wherein each sg;énd has
15-30 nucleotides.

5 30.  The double stranded RNAi agent of any one of claims 10-12, wherein the
modifications on the nucleotides are selected from the group consisting of yé;, CRN, cET,
UNA, HNA, CeNA, 2'-methoxyethyl, 2’- O-methyl, 2’-O-alkyl, 2’~O-alw{, 2'-C- allyl, 2’-
fluoro, 2’-deoxy, 2’-hydroxyl, and combinations thereof. /“f

7
g

100 31.  The double stranded RNAi agent of claim 30, wherein thjgf"modlﬁcanons on the
nucleotides are 2’-O-methyl or 2’-fluoro modifications. /

&

/,’§~

32.  The double stranded RNAi agent of any one of clgims 10-12, wherein the ligand is
one or more GalNAc derivatives attached through a biydlent or trivalent branched linker.

15 7
/
33.  The double stranded RNAI agent of any ope of claims 10-12, wherein the ligand is
Hmowm\/\\/“ '{6
AcHN ’

' O /\2
Ho OH ,
o/

AcHN X e o
Ho OH /
Q A
HO O\M»‘fer/\/\N 0
AcHN f 8 H H

34.  The double sti'gﬁiied RNAIi agent of any one of claims 10-12, wherein the ligand is
20  attached to the 3” eg;i"]of the sense strand.

&
&

y,
35.  The dc»y‘l';le stranded RNAi agent of claim 34, wherein the RNAi agent is conjugated

rd
to the li ganq,rﬂs shown in the following schematic

/

/




&

7

/

f‘

WO 2015/089368 - PCT/US2014/069951  #
,-A'ff
§
/f! f
Ho OH aad ' ® : ¢
\\ e} H H Q=P -0 3 i
MO A —-’T\vs./ow/\\/’\}rN SN0 E OH
4 AcHN g T\l o /1 :
HO /OH Q. N ™ ) o \
o ;
H&\LOV/\VWN\/\VNY\/Q\ 4' \f('\/\, 7 M
ACHN fe} o
A
\,o\-vo ok /’
HO AN S NP NNV N0
ACHN \"fH H
\A"I‘.‘.\.\.A\?'-}\.\.A.??‘b.‘?*.\3\?',\)?',\}.‘.‘??‘?\}}.\)}}???:‘&‘-}‘??»?~.‘?~3~}\.?~.‘5“.‘.\.\:\.‘-,‘?$~>2\.‘-,‘?~.\3‘.~,\.\‘~‘>>.‘3?‘.‘%‘.‘:%‘-7?-3&}“?-&}‘-:-‘&.‘-?93}.2*}3?.”.??.:5}}}}3\.‘?‘-?-‘}>}>}?&}>>>}>}’.~>}>m>}>}}‘-:.
#
f

36.  The double stranded RNAI agent of any one of claims 10/52 wherein said agent
further comprises at least one phosphorothioate or methyiphosgﬁonate internucleotide
5 linkage. Vs

4
&

37.  The double stranded RNAi agent of claim 36, wherein the phosphorothioate or

methylphosphonate internucleotide linkage is at the 3-terminus of one strand.
7

&

10 38.  Thedouble stranded RNAi agent of clan‘n 37, wherein said strand is the antisense
strand. F

g
39.  The double stranded RNAi ageg;‘t"’{:ofdaim 37, wherein said strand is the sense strand.
s
i

15 40.  The double stranded RNAig"z{{gent of claim 36, wherein the phosphorothioate or
methylphosphonate internucleoty{e linkage is at the 5’-terminus of one strand.

41.  The double strandeéc}ﬂj{NAi agent of claim 40, wherein said strand is the antisense
strand. s

20 /
42.  Thedouble ;g-t’{"anded RNAi agent of claim 40, wherein said strand is the sense strand.
#

i
&

4
43.  The doyble stranded RNAi agent of claim 36, wherein the phosphorothioate or
methylphosphonate internucleotide linkage is at the both the 5°- and 3’-terminus of one

25  strand. /'j

44, /; The double stranded RNA1 agent of claim 43, wherein said strand is the antisense

st}a"nd.
/

30 / 45.  The double stranded RNAi agent of any one of claims 10-12, wherein the base pair at

/‘f the 1 position of the 5’-end of the antisense strand of the duplex is an AU base pair.

/

——
0]
[«
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46.  The double stranded RNAi agent of any one of claims 10-12, wherein the Y ff’
ka

nucleotides contain a 2’-fluoro modification.

47.  The double stranded RNAi agent of any one of claims 10-12, whereig/the Y’
nucleotides contain a 2’-O-methyl modification.
&

A
48.  The double stranded RNAi agent of any one of claims 10-12, jvé}erein p>0.
fﬁ‘

49.  The double stranded RNAi agent of any one of claims/iyf-{Z, wherein p'=2.
50.  The double stranded RNAi agent of claim 49, wheryfh q’=0, p=0, q=0, and p’

overhang nucleotides are complementary to the target mRANA,

S51. The double stranded RNAi agent of claim AE?fgirherein q’=0, p=0, q=0, and p’
overhang nucleotides are non-complementary to the target mRNA.
52. The double stranded RNAi agent of ‘gleim 49, wherein the sense strand has a total of

»‘(" ~ . ‘
21 nucleotides and the antisense strand ha*sfa total of 23 nucleotides.

1.!‘

53. The double stranded RN A1 agggt of any one of claims 48-52, wherein at least one n;'
is linked to a neighboring nucleotigg via a phosphorothioate linkage.
54.  The double stranded Iﬁisfé Ai agent of claim 53, wherein all n,’ are linked to

neighboring nucleotides Vi@‘f%hosph01°othioate linkages.

&

¢
-:'JF
55.  The double stx}‘;aﬁ'mded RNAi agent of claim 10, wherein said RNAIi agent is selected
from the group of gNAi agents listed in Tables 3 and 4.
?"4

/
’f
56.  The doyi)le stranded RNAi agent of claim 10, wherein said RNAi agent is selected

from the group of RNA] agents AD-60304, AD-60331, and AD-60344,
P

57. Z{e double stranded RNAi agent of claim 11, wherein said RNAi agent is selected
fror ée group of RNAI agents listed in Tables 5 and 6.

8. The double stranded RNAi agent of claim 12, wherein said RNAi agent is selected

/ from the group of RNAI agents listed in Tables 7 and 8.
J :

&

s
k4

s

s

&
Id
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59. A double stranded RNAi agent comprising the RNAI agents listed in any one oyff‘
Tables 3, 5, and 7. f“‘
/
60. A composition comprising a modified antisense polynucleotide agent, wherein said
S agentis capable of inhibiting the expression of Complement Factor B (CFB) 91[ a cell, and
comprises a sequence complementary to a sense sequence selected from th9/g10up of the
sequences listed in Table 3, wherein the polynucleotide is about 14 to abgut 30 nucleotides in
length. /‘J
,,ff
10 6l. A composition comprising a modified antisense polynuclgigtide agent, wherein said
agent is capable of inhibiting the expression of Complement C mponent 3 (C3) in a cell, and
comprises a sequence complementary to a sense sequence s Jected from the group of the
sequences listed in Table 5, wherein the polynucleotide is bout 14 to about 30 nucleotides in

length.

15
62. A composition comprising a modified antlsense polynucleotide agent, wherein said
agent is capable of inhibiting the expression of ¢ Complement Component 9 (C9) in a cell, and
compnses a sequence complementary to a sense sequence selected from the group of the
sequences listed in Table 7, wherein the pQIynucieotlae is about 14 to about 30 nucleotides in

20 length. d

A
£

£
r3
J
&
i
ya

63. A double stranded RNAIi ag,ént capable of inhibiting the expression of Complement
Factor B (CFB) in a cell, Wherem caid double stranded RINAi agent comprises a sense strand
complementary to an ant;sen%@ strand wherein said antisense strand comprises a region

25  complementary to part of ap’ mRNA encoding CFB, wherein each strand is about 14 to about

30 nucleotides in length, ﬁwherem said double stranded RNAI agent is represented by formula
&

(TID):
&
sense: . i 5'mp -Ne (XX X) #Np-Y Y Y -Ny, -(Z Z Z);-N, - ng 3'
antisense: / 3 0y N XXX No“ Y'Y Y -N,“(ZZZ )Ny~ ng' 5 (1)
30 wherei ,;1

1, js l{l‘g‘, and | are each independently O or 1;
p/f;’, g, and q' are each independently 0-6;
ach N, and N, independently represents an oligonucleotide sequence comprising 0-
25n cfieotides which are either modified or unmodified or combinations thereof, each
35 s/eﬂﬂence comprising at least two differently modified nucleotides;
- / each Ny and N}, independently represents an oligonucleotide sequence comprising 0-
,/ 10 nucleotides which are either modified or unmodified or combinations thereof;

Z

'
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each np, ny', 14, and ng', each of which may or may not be present V [
independently represents an overhang nucleotide;

XXX, YYY,ZZZ, X'X'X", Y'Y'Y', and Z'Z"Z’ each independently represefit one
motif of three identical modifications on three consecutive nucleotides, and whegein the
modifications are 2°-O-methyl or 2’-fluoro modifications;

modifications on N, differ from the modification on Y and modifications on Ny’
differ from the modification on Y'; and /

wherein the sense strand is conjugated to at least one ligand

64. A double stranded RNAi agent capable of inhibiting the ¢
Factor B (CFB) in a cell, wherein said double stranded RNAI 2 ent comprises a sense strand

pression of Complement

complementary to an antisense strand, wherein said antisengf:fstrand comprises a region
¢
complementary to part of an mRNA encoding CFB, wﬁzy’fn each strand is about 14 to about
N

30 nucleotides in length, wherein said double stranded RNAi agent is represented by formula

(I1D); ,a
sense: 5'0,-N,-(X X X) ;-ijfY Y'Y -Ny(ZZZ);j-Ny-ng 3'
antisense: 3 0, N XX KKy - Y'Y YNy -Z ZZ )N, g’ S (D)
wherein: 5/’!

i, }, k, and I are each iadependentiy‘é orl;
each ny, ng, and ng', each of whicﬁ:,ﬁrmay or may not be present, independently
represents an overhang nucleotide; ff""'
P, g, and q' are eachdndependently 0-6;
n,' >0 and at Ieasftfdne n,' is linked to a neighboring nucleotide via a
phosphorothioate linkage; ﬁf
each N, and N,/ mdépendently represents an oligonucleotide sequence comprising 0-
25 nucleotides which are, élthel modified or unmodified or combinations thereof, each
sequence comprising a,t least two differently modified nucleotides;
each Ny, angi Nb' independently represents an oligonucleotide sequence comprising 0-
10 nucleotides w;a’i(,h are either modified or unmodified or combinations thereof;

s

S XXX, YYY, ZZZ, X'X'X', Y'Y'Y’, and Z'Z'Z’ each independently
represent onﬁfhotif of three identical modifications on three consecutive nucleotides, and
wherein thémodifications are 2'-O-methyl or 2’-fluoro modifications;

modifications on Ny, differ from the modification on Y and modifications on Ny’
diffey from the modification on Y'; and

/ wherein the sense strand is conjugated to at least one ligand.

/

/ 65. A double stranded RNAi agent capable of inhibiting the expression of Complement

Factor B (CFB) in a cell, wherein said double stranded RNAI agent comprises a sense strand

-

/

/

&
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complementary to an antisense strand, wherein said antisense strand comprises a regior}f
complementary to part of an mRNA encoding CFB, wherein each strand is about £4 tg’ about
30 nucleotides in length, wherein said double stranded RNAI agent is represented b /y formula

(1) ¢
sense: 5'0p -Na-(X X X) #No-Y Y Y No~(Z Z Z2);-Ns- 14 3
antisense: 3"y N - (XX XNy -Y'Y'Y'-Ny «(Z'Z'Z)-N,, fnq 5 (I
wherein: ~"’

i, ]}, k, and | are each independently 0 or I;
each ng, ng, and ng', each of which may or may not be presenf, independently
represents an overhang nucleotide; /
p, 4, and q" are each independently 0-6;
n,' >0 and at least one n,’ is linked to a neighboring nucleotide via a
phosphorothioate linkage;
each N, and N,’ independently represents an oligonucleotide sequence comprising 0-
25 nucleotides which are either modified or unmodifj éd or combinations thereof, each
sequence comprising at least two differently modlf“ ed nucleotides;
each Ny, and N, independently represe};;fs an oligonucleotide sequence comprising 0-
10 nucleotides which are either moditied or uﬁmodlﬁed or combinations thereof;

XXX, YYY, ZZZ,X'X X Y'Y'Y' and Z'Z"Z' each independently represent
one motif of three identical modlflcatlons on three consecutive nucleotides, and wherein the
modifications are 2’-O-methyl or 2’- ﬂﬁ{)ro modifications;

modifications on Ny d}ffef from the modification on Y and modifications on Ny'
differ from the modification on Y and

wherein the sense st;rand is conjugated to at least one ligand, wherein the ligand is
one or more GalNAc deri vafwes attached through a bivalent or trivalent branched linker.

4?

&
5-7

66. A double stx‘ax}d’i'éd RNAI agent capable of inhibiting the expression of Complement
Factor B (CFB) in %,féeli, wherein said double stranded RNAI agent comprises a sense strand
complementary ;g‘ﬁn antisense strand, wherein said antisense strand comprises a region
complementar}z"go part of an mRNA encoding CFB, wherein each strand is about 14 to about

30 nucleotidés in length, wherein said double stranded RNAi agent is represented by formula
fw‘

(IIT)
/Ase: 5'0,-Na-(X X X) i-Np-Y Y Y -Np~(Z Z Z);-N, - ny 3'
’ antisense: 3' 0N -X XX )Ny -Y'Y'Y' "N,/ (Z'ZZ)-N,- ng' 5' (11D
wherein:

i, j, k, and I are each independently O or 1;
each ny, ny, and ng’, each of which may or may not be present, independently

represents an overhang nucleotide;
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p, g, and q' are each independently 0-6; /

&

n,' >0 and at least one n,’ is linked to a neighboring nucleotide viaa

phosphorothioate linkage; jﬁ’

each N, and N," independently represents an oligonucleotide sequence comprising 0-
25 nucleotides which are either modified or unmodified or combinations there f, each
sequence comprising at least two differently modified nucleotides; ,

each N}, and Ny, independently represents an oligonucleotide seqiience comprising 0-
10 nucleotides which are either modified or unmodified or cc)m‘t)'matio;(s9 thereof;

XXX, YYY,ZZZ, X'X'X',Y'Y'Y', and Z'Z'Z eac}}/”{;ldependentiy represent
one motif of three identical modifications on three consecutive ny€leotides, and wherein the
modifications are 2'-O-methyl or 2’-fluoro modifications; '

modifications on Ny, differ from the modification ?ﬁ' Y and modifications on Ny,
differ from the modification on Y*;
wherein the sense strand comprises at least oﬂéhosphorothioate linkage; and
wherein the sense strand is conjugategfio at least one ligand, wherein the
ligand is one or more GalNAc derivatives attachei}r"{hrough a bivalent or trivalent branched

linker. A

4
£
,

67. A double stranded RNAI agent caBa’lgle of inhibiting the expression of Complement
Factor B (CFB) in a cell, wherein said c}ﬂéﬁble stranded RNA1 agent comprises a sense strand
complementary to an antisense stranc};"‘ivherein said antisense strand comprises a region
complementary to part of an mRNgfgencoding CFB, wherein each strand is about 14 to about

30 nucleotides in length, where%p"éaid double stranded RNAi agent is represented by formula
(am: /

A

sense: F,,S' Dp-No -Y Y'Y -Ny-ng 3'
antisense: A 30N~ Y'Y'Y'-NS-ng'5 (Ha)
7
wherein: Vi
4

each n,, n%?;fgnd ng', each of which may or may not be present, independently
represents an ovgyﬁang nucleotide;
fﬁ, q, and q" are each independently 0-6;
ff s n,' >0 and at least one n,’ is linked to a neighboring nucleotide via a
phosphorgthioate linkage;
Ala:; N, and N, independently represents an oligonucleotide sequence comprising 0-
25 ny éieotides which are either modified or unmodified or combinations thereof, each
seguence comprising at least two differently modified nucleotides; \
YYY and Y'Y'Y' each independently represent one motif of three identical
modifications on three consecutive nucleotides, and wherein the modifications are 2'-O-

methyl or 2’-fluoro modifications;
y
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wherein the sense strand comprises at least one phosphorothioate linkage;

and

68. A double stranded RNAI agent capable of inhibiting the expression ¢f Complement
Component 3 (C3) in a cell, wherein said double stranded RNAI agen?mprises a sense

. strand complementary to an antisense strand, wherein said antisense stfand comprises a

region complementary to part of an mRNA encoding C3, whereir;?éh strand is about 14 to

about 30 nucleotides in length, wherein said double stranded RN A1 agent is represented by |

formula (III);
sense; 50, Ny -(X X X)-Np-Y Y Y -No(ZZ Z);-N,-ng 3’
antisense: 3 1" "N - XXX Y- No - Y'Y YEN-(Z'Z'Z)-N,- ng' 5° (1D
wherein: !

i,],k, and | are each independently O or 1;

p, P, q, and g’ are each independently 0-6 /

each N, and N, independently repiesents an oligonucleotide sequence comprising 0-
25 nucleotides which are either modified or unmodzfled or combinations thereof, each
sequence comprising at least two dlfferent}y modified nucleotides;

each Ny and Ny’ mdependent]y )‘epresents an oligonucleotide sequence comprising 0-
10 nucleotides which are either modxffgifed or unmodified or combinations thereof;

each np, ny', ng, agzg ng', each of which may or may not be present

independently represents an ovgpgang nucleotide;

XXX, YYY, ZZZ, ¥'X'X', Y'Y'Y', and Z'Z'Z' each independently represent one
motif of three identical moﬁi%catzons on three consecutive nucleotides, and wherein the
modifications are 2’-O- mcthyl or 2'-fluoro modifications;

modlﬁcauoné on Ny, differ from the modification on Y and modifications on Ny’
differ from the mod}f ication on Y'; and

y,

wherein/the sense strand is conjugated to at least one ligand.
f/f
69. A dogble stranded RNAi agent capable of inhibiting the expression of Complement
Componegit 3 (C3) in a cell, wherein said double stranded RNA1 agent comprises a sense
strand /o()mplementaly to an antisense strand, wherein said antisense strand comprises a
regigh complementary to part of an mRNA encoding C3, wherein each strand is about 14 to
{1t 30 nucleotides in length, wherein said double stranded RNAi agent is represented by
ormula (I1I);
sense; S'np-N - (XX X)i-No-YY Y -Np-(ZZZ);-N,-n 3'
antisense: 3 "N AX X KNy =Y Y'Y Ny -(ZZ'Z)-N,- ng' 5 (1)

&
Va3
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wherein: /
1, ], k, and | are each independently O or 1; f’{

each ny, 1, and ng', each of which may or may not be present, independentl

represents an overhang nucleotide;
p, q, and q' are each independently 0-6;
n,' >0 and at least one n,"is linked to a neighboring nucleotige via a

phosphorothioate linkage; p .
each N, and N, independently represents an oligonucleotide ¢ juence comprising 0-

25 nucleotides which are either modified or unmodified or combin%;fi‘ons thereof, each

sequence comprising at least two differently modified nucleoti.dégfi
each N, and Ny, independently represents an oli.gonuc}é{)tide sequence comprising 0-
10 nucleotides which are either modified or unmodified or ¢ i(i'ibinations thereof’
XXX, YYY, 277, X'X'X', Y'%

represent one motif of three identical modifications on ;ﬁree consecutive nucleotides, and

", and Z'Z'Z each independently

wherein the modifications are 2’-O-methyl or 2’~ﬂug{;ﬂ‘§ modifications;

modifications on Ny, differ from the mogﬂi’ﬁcation on Y and modifications on Ny’
differ from the modification on Y"; and j

wherein the sense strand is cong;ug?téh to at least one ligand.
70. A double stranded RNAi agent %a”ﬁable of inhibiting the expression of Complement
Component 3 (C3) in a cell, wherein §§1d double stranded RNA1 agent comprises a sense
strand complementary to an antisir@;é{é strand, wherein said antisense strand comprises a
region complementary to part ojg,,.%’in mRNA encoding C3, wherein each strand is about 14 to
about 30 nucleotides in lengt}r};"fwherein said double stranded RNAI agent is represented by

#

formula (III): /

Vi
sense: /5 ny-Na-(X X X) - Np-Y Y Y Ny -(Z Z Z);-N, - ng 3'
Vi
antisense: j;f"’ 3 0 N - XX X)-Np - Y'Y YN~ (ZZ'Z)-N,"- ng' 5" (1)
wherein:

i, k, an/gi/; are each independently O or 1;
each nj.{[ ng, and ng’, each of which may or may not be present, independently
represents a}zf overhan £ nucleotide; '
j'j p, q, and q are each independently 0-6;
: n,' >0 and at least one n,’ is linked to a neighboring nucleotide via a
phosphorothioate linkage;
each N, and N,’independently represents an oligonucleotide sequence comprising 0-
25 nucleotides which are either modified or unmodified or combinations thereof, each

sequence comprising at least two differently modified nucleotides;

&
¥
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each Ny and N," independently represents an oligonucleotide sequence compﬁsi,;@fé 0-
10 nucleotides which are either modified or unmodified or combinations thereof;

XXX, YYY,ZZZ, X'X'X', Y'Y'Y', and Z'Z'Z' each independently fepresent
one motif of three identical modifications on three consecutive nucleotides, and wherein the
modifications are 2"-O-methyl or 2’-fluoro modifications; /

modifications on Ny, differ from the modification on Y and modifiéations on Ny’

differ from the modification on Y'; and

wherein the sense strand is conjugated to at least one ligand, Avherein the ligand is

one or more GalNAc derivatives attached through a bivalent or trivalent branched linker.
- Ve

71. A double stranded RNAi agent capable of inhibiting ths'/ expression of Complement
Component 3 (C3) in a cell, wherein said double stranded Rl)fAz agent comprises a sense
strand complementary to an antisense strand, wherein said/antisense strand comprises a
region complementary to part of an mRNA encoding C ;"wherein each strand is about 14 to
about 30 nucleotides in length, wherein said doublet}ﬁzanded RNAI agent is represented by

formula (III): /s
sense: 5' 1 -Na-X X X) :-Mp-Y Y Y -Np-(ZZ Z);-N, - 1 3
antisense: 3y Ny - (X XNy Y Y Y Ny (ZZZ)-N," ng' S (1)
wherein: ,.ef

1, j, k, and | are each mdependently Oorl;
each n,, ng, and ng’, each of whlch may or may not be present, independently
represents an overhang nucleotide,f
p.q, and q" are e?pﬁ independently 0-6;
n,' >0 and at I?ﬁ/st one n,'is linked to a neighboring nucleotide via a
phosphorothioate linkage;
each N,and N,/ 'ﬂ::iependentiy represents an oligonucleotide sequence comprising 0-
25 nucleotides which afe either modified or unmodified or combinations thereof, each
sequence compmmg ‘at least two differently modified nucleotides;
each Ny, gnd N,' independently represents an oligonucleotide sequence comprising 0-
10 nucleotldegfwﬂhlch are either modified or unmodified or combinations thereof;

s

‘ S XXX, YYY, ZZZ, X'X'X', Y'Y'Y', and Z'Z'Z each independently represent
one motif.of three identical modifications on three consecutive nucleotides, and wherein the
modif/wétions are 2’-O-methyl or 2’-fluoro modifications;

modifications on Ny, differ from the modification on Y and modifications on Ny’
differ from the modification on Y';

wherein the sense strand comprises at least one phosphorothioate linkage; and

&

&

&

#

/
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/
wherein the sense strand is conjugated to at least one ligand, wherein the /

ligand is one or more GalNAc derivatives attached through a bivalent or trivalent branChed

linker, /

S5 72. A double stranded RNAIi agent capable of inhibiting the expression of £omplement

Component 3 (C3) in a cell, wherein said double stranded RN A1 agent comprises a sense

strand complementary to an antisense strand, wherein said antisense strapd comprises a
region complementary to part of an mRNA encoding C3, wherein eaclstrand is about 14 to
about 30 nucleotides in length, wherein said double stranded RNA},{gent is represented by

10 formula (III): F

sense: 51p-Na -Y Y Y - No-ng 3 j{f
antisense: 30N~ YY'Y- N~ 0’5 (fila)
wherein;

each n,, ng, and ny', each of which may or mayot be present, independently
15 represents an overhang nucleotide; j‘
p, 4, and g’ are each mdependentiy @f—
ny' >0 and at least one np' is 11nk§ﬁ to a neighboring nucleotide via a
phosphorothioate linkage; yd
each N, and N, independently représcnts an ohgonucleotlde sequence comprising 0-
20 25 nucleotides which are either 1n0d1ﬁ€;¥ or unmodified or combinations thereof, each
sequence comprising at least two diffﬁp{ently modified nucleotides;
YYY and YY'Y’ ggch independently represent one motif of three identical
modifications on three consecutWe nucleotides, and wherein the modifications are 2’-O-
methyl or 2’-fluoro modlficatwns,
25 wherein tpef sense strand comprises at least one phosphorothioate linkage;
and f"’f
wherein the segSe strand is conjugated to at least one ligand, wherein the ligand is one
or more GalNAc deyzvatwes attached through a bivalent or trivalent branched linker.

30 73, A doubjé stranded RNAI agent capable of inhibiting the expression of Complement
Component 9'(C9) in a cell, wherein said double stranded RNAi agent comprises a sense
strand comdplementary to an antisense strand, wherein said antisense strand comprises a
region /Qfomplementary to part of an mRNA encoding C9, wherein each strand is about 14 to
abogt/ 30 nucleotides in length, wherein said double stranded RNA1 agent is represented by

35  fopmula (III): :

sense: 50, -Na-(XXX)i-Np-YY Y -Ny(ZZ Z);-N,-ng 3'

antisense: 3 g N - (X' XX )-No-Y'Y'Y'-Ny'-(ZZZ)-N,-n' 5 (1)
7 wherein:

&
‘lf
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i, j, k, and ] are each independently O or 1;

P, p’» . and ' are each independently 0-6;
each N, and N,’ independently represents an oligonucleotide sequence comprisi
25 nucleotides which are either modified or unmodified or combinations thereof, £ach
sequence comprising at least two differently modified nucleotides;
each N and N}, independently represents an oligonucleotide sequexv{g: comprising 0-
10 nucleotides which are either modified or unmodified or combinations thereof;
each ny, ny', ng, and ng', each of which may or may ngt’{:\ present
independently represents an overhang nucleotide; s
XXX, YYY, ZZZ, X'X'X', Y'Y'Y', and Z'Z'Z’ each independently represent one
motif of three identical modifications on three consecutive nucléotides, and wherein the

modifications are 2’-O-methyl or 2’-fluoro modifications; {;*’{

modifications on Ny, differ from the modiﬁcatiopf on Y and modifications on Ny’
differ from the modification on Y"; and f
wherein the sense strand is conjugated to ap‘least one ligand.

.5'

5
K

74. A double stranded RNAI agent capable of inhibiting the expression of Complement
Cornponent 9 (C9) in a cell, wherein said dou‘fﬂe stranded RNAI agent comprises a sense
strand compiementary to an antisense sﬂanfi wherein said antisense strand comprises a
region complementary to part of an mRNA encoding C9, wherein each strand is about 14 to
about 30 nucleotides in length, wher e}n said double stranded RNAI agent is represented by
formula (1I): f

sense: 5 ng__;fila-(x X X) -Np-Y Y Y -Ny-(ZZ 2);-N,-ng 3
antisense: 3' ﬁ;—N;{X'X KN-Np-Y'Y'Y-N,“(Z'Z'Z)-N,-n' 5 (1)
wherein: d

i,j, k, and ] are eﬁ*ch independently 0 or 1;

each n,, ng, an fnq , each of which may or may not be present, independently
represents an overligng nucleotide;

p:fq”, and q' are each independently 0-6;
/ri'p' >0 and at least one n;' is linked to a neighboring nucleotide via a
phosphorotmoate linkage;
h N, and N,  independently represents an oligonucleotide sequence comprising 0-

25 nucf otides which are either modified or unmodified or combinations thereof, each
sequence comprising at least two differently modified nucleotides;

each N} and Ny’ independently represents an oligonucleotide sequence comprising 0-

/40 nucleotides which are either modified or unmodified or combinations thereof;

4
e

/

XXX, YYY, ZZZ, X'X'X', Y'Y'Y', and Z"Z'Z’ each independently

represent one motif of three identical modifications on three consecutive nucleotides, and
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wherein the modifications are 2’-O-methyl or 2’-fluoro modifications; ,’f

modifications on Ny differ from the modification on Y and modifications o ’N b
differ from the modification on Y" and
wherein the sense strand is conjugated to at least one ligand.

75. A double stranded RNAI agent capable of inhibiting the expression gf Complement
Component 9 (C9) in a cell, wherein said double stranded RN A1 agent prises a sense
strand complementary to an antisense strand, wherein said antisense st /}g‘: comprises a
region complementary to part of an mRNA encoding C9, wherein e ¢h strand is about 14 to
about 30 nucleotides in length, wherein said double stranded RNA{1 agent is represented by
formula (II):

sense: S'np-Ny-(X X X)-Np-YY Y »Nb (ZZZ);-Ny-ng 3'
antisense: 3 np "N (XXX ) -Np -Y'Y'Y,ﬁ\lb (LN~ ng' 5" (1)
wherein:

i, j, k, and 1 are each independently 0 or 1; /f';'
each n,, ng, and ny', each of which may or may not be present, mdependently
represents an overhang nucleotide; f
p, g, and q" are each 1ndepend@fltly 0-6;
np' >0 and at least one ny' is; Jinked to a neighboring nucleotide via a
phosphorothioate linkage; f"ﬁ
each N, and N, mdependently represents an oligonucleotide sequence comprising -
25 nucleotides which are either moﬁzﬁed or unmodified or combinations thereof, each
sequence comprising at least twofdlfferenﬂy modified nucleotides;
each Ny, and Ny’ mdependently represents an oligonucleotide sequence comprising 0-
10 nucleotides which are ei}ﬁer modified or unmodified or combinations thereof;

XXX, yYY, 277, X'X'X', Y'Y'Y', and Z'2'Z' each independently represent
one motif of three ider;ﬁcal modifications on three consecutive nucleotides, and wherein the
modifications are 2’;6-m.ethyl or 2'-fluoro modifications;

m.odiﬁ?a’;ions on Ny, differ from the modification on Y and modifications on Ny’
differ from the snodification on Y*; and
ngrein the sense strand is conjugated to at least one ligand, wherein the ligand is
one or mg,r'é GalNAc derivatives attached through a bivalent or trivalent branched linker.
/
76. /" A double stranded RNAi agent capable of inhibiting the expression of Complement
Cofaponent 9 (C9) in a cell, wherein said double stranded RNAi agent comprises a sense

trand complementary to an antisense strand, wherein said antisense strand comprises a

,f region complementary to part of an mRNA encoding C9, wherein each strand is about 14 to

//

about 30 nucleotides in length, wherein said double stranded RNA1 agent is represented by

g,

A
k]
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formula (I1I): j,ff"’
sense: 50, -Noe-(XXX) *Np-Y Y Y -Np-(Z Z Z);-N; - ng 3' /
antisense: 3" 1, Ny - (XXX )= Ny - Y Y'Y -Ny'-(Z'ZZ)-N,- ng' §' / (IIn)
wherein:

i, j, k, and 1 are each independently O or 1;
each ny, ng, and ng', each of which may or may not be present, indegendently
represents an overhang nucleotide; /
P, q, and g are each independently 0-6; /
n,' >0 and at least one ny' is linked to a neighboring ?ﬁ’{:leotide viaa
phosphorothioate linkage; /
each N, and N, independently represents an oligonuclgotide sequence comprising 0-
25 nucleotides which are either modified or unmodified or cgmbinations thereof, each
sequence comprising at least two differently modified nu Cotides;
each Ny, and Ny, independently represents an oligonucleotide sequence comprising 0-
10 nucleotides which are either modified or unmodlfgéd or combinations thereof;

XXX, YYY, ZZZ, X'X'X', Y'Y Y and Z'Z'Z' each independently represent
one motif of three identical modifications on thyée consecutive nucleotides, and wherein the
modifications are 2’-O-methy! or 2’-fluoro mﬂdlﬁcatlons,

modifications on Ny differ from the modification on Y and modifxcatlons on Ny’
differ from the modification on Y, f.&’p
wherein the sense strand cofnpnses at least one phosphorothioate linkage; and
wherein the sense su‘and is conjugated to at least one ligand, wherein the
ligand is one or more GalNAc dgzﬁvatwes attached through a bivalent or trivalent branched
linker. /

#
/

77. A double strand%gfff{NAi agent capable of inhibiting the expression of Complement
Component 9 (C9) in g'cell, wherein said double stranded RNAIi agent comprises a sense
strand complementa,fﬂf to an antisense strand, wherein said antisense strand comprises a
region complementary to part of an mRNA encoding C9, wherein each strand is about 14 to
about 30 nuclgdtzdes in length, wherein said double stranded RNAI agent is represented by

formula (H;)f
s?ﬁse: 5n,-Na -Y Y Y -Ny-ng 3'
tisense: 3 np,-N.-YY'Y-NSn/'5 (llla)

wherein
each n,, ng, and ng’, each of which may or may not be present, independently

/épresents an overhang nucleotide;

p. g, and g’ are each independently 0-6

bk
ND
(oo}
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np' >0 and at least one n,,’ is linked to a neighboring nucleotide via a /

phosphorothioate linkage
each N, and N, independently represents an oligonucleotide sequence coriy!r/i/sing 0-

25 nucleotides which are either modified or unmodified or combinations thereof /ach

sequence comprising at least two differently modified nucleotides;

YYY and Y'Y'Y' each independently represent one motif of three identical
modifications on three consecutive nucleotides, and wherein the modifyg}ons are 2°-O-
methyl or 2’-fluoro modifications; )

wherein the sense strand comprises at least one pI}p‘giahorothioate linkage;
and fv’{
wherein the sense strand is conjugated to at least one hgénd wherem the ligand is one
or more GalNAc derivatives attached through a bivalent or tpivalent branched linker.
/
78. A double stranded RNAI agent for inhibiting e)%p{i{t:ssion of complement factor B
(CFB) in a cell, (,r’
wherein said double stranded RNAI agent compuses a sense strand and an antisense
strand forming a double stranded region, ﬁ '
wherein said sense strand comprises aff/iyeast 15 contiguous nucleotides differing by no
more than 3 nucleotides from the nuc1eot1dé sequence of any one of SEQ ID NOs:1-5, 27,
and 30, and said antisense strand c:ompnses at least 15 contiguous nucleotides differing by no
more than 3 nucleotides from any on@ of the nucleotide sequence of SEQ ID NOs:12-16, 33,
and 36,
wherein substantially aﬂf@ﬁf the nucleotides of said sense strand comprise a
modification selected from tk}gfggroup consisting of a 2’-O-methyl modification and a 2’-
fluoro modification, e
wherein said sen§éfstrand comprises two phosphorothioate internucleotide linkages at
the 5°-terminus, j;f‘«
wherein Subgéntiaﬂy all of the nucleotides of said antisense strand comprise a
modification selgﬁed from the group consisting of a 2’-O-methyl modification and a 2’-
fluoro modlficgﬁon
Wheg,em said antisense strand comprises two phosphorothioate internucleotide
linkages ’ihe 5’-terminus and two phosphorothioate internucleotide linkages at the 3°-
termin}lZind
f’; wherein said sense strand is conjugated to one or more GalNAc derivatives attached
thyt')fugh a branched bivalent or trivalent linker at the 3’-terminus.

79. A double stranded RNAI agent for inhibiting expression of complement component
C3inacell,
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s

/

wherein said double stranded RNA1 agent comprises a sense strand and an antii%t‘fse
strand forming a double stranded region, Vi

wherein said sense strand comprises at least 15 contiguous nucleotides dif/t}{/i,ng by no
more than 3 nucleotides from the nucleotide sequence of any one of SEQ ID NQOgs:6-8, 28,
and 31, and said antisense strand comprises at least 15 contiguous nucleotides, 'iffering by no
more than 3 nucleotides from any one of the nucleotide sequence of SEQ I NOs:17-19, 34,
and 37, / l

wherein substantially all of the nucleotides of said sense strand<omprise a
modification selected from the group consisting of a 2’-O-methyl mpodification and a 2°-
fluoro modification, ‘

wherein said sense strand comprises two phosphorothig;ﬁ/’:e internucleotide linkages at

) p
the 5’-terminus, £

wherein substantially all of the nucleotides of said/ntisense strand comprise a

modification selected from the group consisting of a 2£0-methyl modification and a 2°-
fluoro modification, fi
wherein said antisense strand comprises twé phosphorothioate internucleotide

linkages at the 5’-terminus and two phosphoroth’loate internucleotide linkages at the 3’-

terminus, and j

wherein said sense strand is conjugéted to one or more GalNAc derivatives attached
through a branched bivalent or trivalent, hnkcl at the 3’-terminus.

;f

80. A double stranded RNAi ageflt for inhibiting expression of complement component
C9in acell, f'

wherein said double stranded RNAI agent comprises a sense strand and an antisense
strand forming a double str; ;ﬂded region,

wherein said seng;éfistrand comprises at least 15 contiguous nucleotides diftering by no
more than 3 nucleotid@éﬁfrom the nucleotide sequence of any one of SEQ ID NOs:9-11, 29,
and 32, and said antrsense strand comprises at least 15 contiguous nucleotides differing by no
more than 3 nucleotxdee from any one of the nucleotide sequence of SEQ ID NOs:20-22, 35,
and 38, ﬁf /

wherﬁ‘fin substantially all of the nucleotides of said sense strand comprise a

modlficat,ﬁn selected from the group consisting of a 2’-O-methyl modification and a 2’-

ﬂuoroir@dzﬁcatxon,

wherein said sense strand comprises two phosphorothioate internucleotide linkages at
the’5’-terminus,

wherein substantially all of the nucleotides of said antisense strand comprise a
modification selected from the group consisting of a 2’-O-methyl modification and a 2’-

fluoro modification,

P TATAY
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wherein said antisense strand cémprises two phosphorothioate internucleotide
linkages at the 5’-terminus and two phosphorothioate internucleotide linkages at the ¥-
terminus, and

wherein said sense strand is conjugated to one or more GalNAc derivatiyés attached
through a branched bivalent or trivalent linker at the 3’-terminus. /

81. The double stranded RNAI agent of any one of claims 78-80, Whe?j»ﬁ all of the

nucleotides of said sense strand and all of the nucleotides of said antis¢nse strand comprise a
. . &
modification, £

ﬁ,i'

82. A cell containing the agent of any one of claims 1, 2, éﬁfS, 7,8, 10-12, and 59-80.
s

83. A vector encoding at least one strand of the agent @f any one of claims I, 2,4, 5,7, 8,
10-12, and 60-80. g

84. A cell comprising the vector of claim 83. f
85. A pharmaceutical composmon for znhlbltmg expression of a complement component
factor B gene comprising the agent of any@ne of claims 1, 2, 10, 59, 63-67, and 78.

/
86. A pharmaceutical composition for inhibiting expression of a complement component
C3 gene comprising the agent of a}p/'y one of claims 4, 5, 11, 59, 68-72, and 79.

87. A pharmaceutical comﬁosmon for inhibiting expression of a complement component
C9 gene comprising the ag@ﬁt of any one of claims 7, 8, 12, 59, 73-77, and 8§0.

f
88.  The phazmaceptlcai composition of anyone of claims 60-62 and 85-87, wherein agent
is administered in ap unbuffezed solution.

,v

/

89.  The ph/a:nnaceutlcal composition of claim 88, wherein said unbuffered solution is
saline or wa.&er

90. / /'14: pharmaceutical composition of claim 89, wherein said agent is administered with
a buffer solution.

35 :
ﬁ{/ The pharmaceutical composition of claim 90, wherein said buffer solution comprises

/ acetate, citrate, prolamine, carbonate, or phosphate or any combination thereof.

/

&
¢
&
K
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92.  The pharmaceutical composition of claim 90, wherein said buffer solutionis
phosphate buffered saline (PBS), Vs

93.

comprising:

94.

A method of inhibiting complement factor B (CFB) expression in a cell, fhe method

(a) contacting the cell with the agent of any one of claims 1, 2, 10, 59, 63-67, and
78 or a pharmaceutical composition of any one of claims 60, 85, ahd 88-92; and

(b) maintaining the cell produced in step (a) for a time sufﬁiéifrx}t to obtain
degradation of the mRNA transcript of a CFB gene, thereby j "hibit'mg expression of
the CFB gene in the cell.

A method of inhibiting complement component 3 E?S expression in a cell, the

method comprising:

9s5.

(a) contacting the cell with the agent of angfdge of claims 4, 5, 11, 59, 68-72, and
79 or a pharmaceutical composition of any 0};@ of claims 61, 86, and 88-92; and

(b) maintaining the cell produced in step (a) for a time sufficient to obtain
degradation of the mRNA transcript of a,»C3 gene, thereby inhibiting expression of the
C3 gene in the cell. ‘,,f

’j}’
r

A method of inhibiting compiemént component 9 (C9) expression in a cell, the

method comprising: ,4‘

96.

97.

98.

(2) contacting the cell v;mh the agent of any one of claims 7, 8, 12, 59, 73-77, and
80 or a pharmaceutical cofnpoutlon of any one of claims 62 and 87-92; and

(b) maintaining th@»cell produced in step (a) for a time sufficient to obtain
degradation of the mRNA transcript of a C9 gene, thereby inhibiting expression of the
C9 gene in the cell

f
’a
/
The method of any one of claims 93-95, wherein said cell is within a subject.
};)"
7

The meltl’ifod of claim 96, wherein the subject is a human.
/

¢

The method of claim 97, wherein the human subject suffers from a complement

componént-associated disease.
£

99

The method of claim 98, wherein the complement component-associated disease is

elected from the group consisting of paroxysmal nocturnal hemoglobinuria (PNH), asthma,

rheumatoid arthritis, systemic lupus erythmatosis, glomerulonephritis, psoriasis,

dermatomyositis bullous pemphigoid, atypical hemolytic uremic syndrome, Shiga toxin £.

DHLD.
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coli-related hemolytic uremic syndrome, myasthenia gravis, neuromyelistis optica, dense’
deposit disease, C3 neuropathy, age-related macular degeneration, cold agglutinin disp’afse,
anti-neutrophil cytoplasmic antibody-associated vasculitis, humoral and vascular Egpnsplant
rejection, graft dysfunction, myocardial infarction, a sensitized recipient of a ty&plant, and

sepsis.

100.  The method of claim 99, wherein the complement component-associated disease is
paroxysmal nocturnal hemoglobinuria (PNH), atypical hemolytic uregﬂZZyndrome (aHUS),
/

or rheumatoid arthritis. /

V4
101.  The method of any one of claims 93 and 96-100, Whergiﬁ the CFB expression is
inhibited by at least about 30%. £

102.  The method of any one of claims 94 and 96-10Q¢ wherein the C3 expression is

&

inhibited by at least about 30%. 7

)
,;y"

103.  The method of any one of claims 95- }O_Qf%vherein the C9 expression is inhibited by at

least about 30%. rd

&
£
&£

104. The method of claim 100, Whergiﬁi the agent is administered at a dose of about
0.01 mg/kg to about 10 mg/kg or abqp’f 0.5 mg/kg to about 50 mg/kg.
/

¢

105. The method of claim 1 Oigjwherein the agent is administered at a dose of about 10
mg/kg to about 30 mg/kg.  /
Vi

S

i . . ..
106.  The method of claim 100, wherein the agent is administered subcutaneously.

Y
/. . . . .
107. The method of claim 100, wherein the agent is administered intravenously.
/

108. A metl;ﬁii of treating a subject having a disorder that would benefit from reduction in
complemeng;féctor B (CFB) expression, comprising administering to the subject a
therapeutigally effective amount of the agent of any one of claims 1, 2, 10, 59, 63-67, and 7§,

thereby/Areating said subject.

109. A method of preventing at least one symptom in a subject having a disease or disorder

at would benefit from reduction in complement factor B (CFB) expression, comprising

/ administering to the subject a therapeutically effective amount of the agent of any one of

/s

/

/
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claims 1, 2, 10, 59, 63-67, and 78 , thereby preventing at least one symptom in the subj jgzt
having a disorder that would benefit from reduction in CFB expression.

therapeutically effective amount of the agent of any one of claims 4, 5, 11, 39, 68-72, and 79,

thereby treating said subject.

I11. A method of preventing at least one symptom in a subject ha;ﬁ?;ing a disease or disorder
that would benefit from reduction in complement component C3 3( 3) expression, comprising
administering to the subject a therapeutically effective amount/gf the agent of any one of
claims 4, 5, 11, 59, 68-72, and 79, thereby preventing at least'one symptom in the subject
having a disorder that would benefit from reduction in C3/xpression,

112. A method of treating a subject having a dlsmgiex that would benefit from reduction in
complement component C9 (C9) expression, comph sing administering to the subject a

therapeutically effective amount of the agent of *any one of claims 7, 8, 12, 59, 73-78, and 80,
thereby treatmg said subject. '

113. A method of preventing at least one symptom in a subject having a disease or disorder
that would benefit from reduction in complement component C9 (C9) expression, comprising
administering to the subject a ther: @ﬁeutlcally effective amount of the agent of any one of
claims 7, 8, 12, 59, 73-78, and 89’ thereby preventing at least one symptom in the subject
having a disorder that would béneflt from reduction in C9 expression.

f

114, The method of ag;j‘ffone of claims 108-113, wherein the disorder is a complement
component-associatedﬁisease.

4’ ’
115. The meth@”d of claim 114, wherein the complement component-associated disease is

selected from ;he group consisting of paroxysmal nocturnal hemoglobinuria (PNH), asthmna,
rheumatoid xa‘rthritis, systemic lupus erythmatosis, glomerulonephritis, psoriasis,
dermatomfositis bullous pemphigoid, atypical hemolytic uremic syndrome, Shiga toxin E.
coli-ref ted hemolytic uremic syndrome, myasthenia gravis, neuromyelistis optica, dense
depasit disease, C3 neuropathy, age-related macular degeneration, cold agglutinin disease,
anfi-neutrophil cytoplasmic antibody-associated vasculitis, humoral and vascular transplant
/{e‘)jection, graft dysfunction, myocardial infarction, a sensitized recipient of a transplant, and

/' sepsis.

S04

/

/
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116. The method of claim 115, wherein the complement component -associated diseagé is
paroxysmal nocturnal hemoglobinuria (PNH) or atypical hemolytic uremic syndrome /

(aHUS).

117.  The method of claim 108 or 109, wherein the administration of the ageat to the

subject causes a decrease in hemolysis and/or a decrease in CFB protein acgumulation.

/
118.  The method of claim 110 or 111, wherein the administration oﬁhe agent to the

subject causes a decrease in hemolysis and/or a decrease in C3 protgri‘él accumulation.
F
/
119.  The method of claim 112 or 113, wherein the administrdtion of the agent to the

. . . . £ . .
subject causes a decrease in hemolysis and/or a decrease in 49 protein accumulation.

120.  The method of any one of claims 108-113, furt?é‘:f" comprising administration of
eculizomab to said subject. r

9"“

121.  The method of any one of claims 108-1 13, further comprising administration of

A
compstatin to said subject. '

&

122.  The method of any one of clain}g’ iOS- 113, wherein the agent is administered at a dose
of about 0.01 mg/kg to about 10 mg/kg or about 0.5 mg/kg to about 50 me/kg.

&

&

&
&

123, The method of claim 12%{’%herein the agent is administered at a dose of about 10
mg/kg to about 30 mg/kg. f

&?
#
&

124.  The method of cl‘afin 122, wherein the agent is administered at a dose selected from
the group consisting oﬁ-ﬁS mg/kg 1 mg/kg, 1.5 mg/kg, 3 mg/kg, 10 mg/kg, and 30 mg/kg.

Vs
125. The methlgﬁ of claim 122, wherein the agent is administered to the subject once a
£

week, \j‘
_,f

&

/
126. le}éi method of claim 122, wherein the agent is administered to the subjeét twice a

month. /
v

127.  The method of any one of claims 108-113, further comprising measuring LDH levels

/n said subject.

Y,
/

/

s

/
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128.

«-'f
&

/

A method of inhibiting the expression of complement factor B (CFB) in a subject, the

method comprising

one of claims 1, 2, 10, 59, 63-67, and 78, thereby inhibiting the expression of C
subject,

1289.

administering to said subject a therapeutically effective amount of the agen of any

in said

A method of inhibiting the expression of complement componentC3 (C3) in a

subject, the method comprising

administering to said subject a therapeutically effective amodnt of the agent of any

one of claims 4, 5, 11, 59, 68-72, and 79, thereby inhibiting the expression of C3 in said
subject,

130.

subject, the method comprising

A method of inhibiting the expression of complemént component C9 (C9) in a

administering to said subject a therapeuticaﬂy’@ffective amount of the agent of any

one of claims 7, 8, 12, 59, 73-77, and 80, thereby cj:ﬁi}ibiting the expression of C9 in said

subject, 7
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The method of any one of claims 128-130, further comprising administering

eculizumab to said subject. /”

132.

#

g
The method of any one of c;,I‘hims 128-130, further comprising administering
&

compstatin to said subject. ﬁf

133.

4

s

The method of any#;ze of claims 128-130, wherein the agent is administered at a dose

of about 0.01 mg/kg- to gﬁout 10 mg/kg or about 0.5 mg/kg to about 50 mg/kg.

134.

yd

I

7
The methodx of claim 133, wherein the agent is administered at a dose of about 10

mg/kg to about %Qﬂng/kg.

135.

/

F

&
The piethod of claim 133, wherein the agent is administered at a dose selected from

the gl'Oquanisting of 1 mg/kg, 3 mg/kg, 10 mg/kg, and 30 mg/kg.

4
13(2/
week,

137.

month,

The method of claim 133, wherein the agent is administéred to the subject once a

The method of claim 133, wherein the agent is administered to the subject twice a

&
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We claim:

1. A double-stranded ribonucleic acid (dsRNA) for inhibiting expression of
complement component C3 in a cell, wherein said dsSRNA comprises a sense strand and
an antisense strand, wherein said sense strand comprises at least 15 contiguous
nucleotides differing by no more than 3 nucleotides from any one of the nucleotide
sequence of SEQ ID NOs:6-8, 28, and 31, and said antisense strand comprises at least 15
contiguous nucleotides differing by no more than 3 nucleotides from any one of the
nucleotide sequence of SEQ ID NOs:17-19, 34, and 37.

2. A double-stranded ribonucleic acid (dsRNA) for inhibiting expression of
complement component C3 in a cell, wherein said dsRNA comprises a sense strand and
an antisense strand, the antisense strand comprising a region of complementarity which
comprises at least 15 contiguous nucleotides differing by no more than 3 nucleotides

from any one of the antisense sequences listed in Table 5 and 6.

3. A double stranded RNAi agent capable of inhibiting the expression of
complement component 3 (C3) in a cell, wherein said double stranded RN A1 agent
comprises a sense strand complementary to an antisense strand, wherein said antisense
strand comprises a region complementary to part of an mRNA encoding C3, wherein
each strand is about 14 to about 30 nucleotides in length, wherein said double stranded
RNAI agent is represented by formula (11I):

sense: 50, -Na (X X X) i-Np-Y Y Y -Ny-(Z Z Z);-N, - ng 3'
antisense: 3 1y N~ (XXX NNy - Y Y'Y Ny “(Z'Z'ZW-Ny- ng' 50 (1)
wherein:

1, }, k, and | are each independently 0 or 1;

P, p’. q, and ¢' are each independently 0-6;

each N, and N,' independently represents an oligonucleotide sequence
comprising 0-25 nucleotides which are either modified or unmodified or combinations
thereof, each sequence comprising at least two differently modified nucleotides;

each Ny, and Ny’ independently represents an oligonucleotide sequence

comprising 0-10 nucleotides which are either modified or unmodified or combinations
thereof;

each ny, n,’, ng, and ny', each of which may or may not be present, independently
represents an overhang nucleotide;

XXX, YYY, ZZZ, X'X'X', Y'Y'Y', and Z'Z'Z' each independently represent one
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motif of three identical modifications on three consecutive nucleotides;
modifications on Ny, differ from the modification on Y and modifications on Ny’
differ from the modification on Y'; and

wherein the sense strand is conjugated to at least one ligand.

4. The double stranded RNAI1 agent of any one of claim 3, wherein the double-

stranded region is 15-30 nucleotide pairs in length.

5. The double stranded RNAi agent of claim 4, wherein the double-stranded region

is 17-25 nucleotide pairs in length.

6. The double stranded RNAi agent of claim 4, wherein the double-stranded region
is 23-27 nucleotide pairs in length.

7. The double stranded RNAi agent of claim 4, wherein the double-stranded region
is 19-21 nucleotide pairs m length.

8. The double stranded RNA1 agent of claim 4, wherein the double-stranded region
1s 21-23 nucleotide pairs in length.

9. The double stranded RNAIi agent of claim 3, wherein each strand has 15-30

nucleotides.

10.  The double stranded RNAI1 agent of claim 3, wherein the modifications on the
nucleotides are selected from the group consisting of LNA, CRN, cET, UNA, HNA,
CeNA, 2'-methoxyethyl, 2’- O-methyl, 2'-O-alkyl, 2’-O-allyl, 2'-C- allyl, 2’-fluoro, 2~

deoxy, 2’-hydroxyl, and combinations thereof.

I1.  The double stranded RNA1 agent of claim 10, wherein the modifications on the

nucleotides are 2’-O-methyl or 2’-fluoro modifications.

12, The double stranded RNAi agent of claim 3, wherein the ligand is one or more
GalNAc derivatives attached through a bivalent or trivalent branched linker,

13.  The double stranded RNAi agent of claim 3, wherein the ligand is
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14, The double stranded RNAI agent of claim 3, wherein the ligand is attached to the

3’ end of the sense strand.

15.  The double stranded RNAi1 agent of claim 14, wherein the RNA1 agent is

conjugated to the ligand as shown in the following schematic

T
Ho OH
oo g o=p-0°
HON 10 N_oA~AUNO | OH
AcHN \/\/\g 1 N (-S
HO OH o et N
o} H H H
&\&/O NWNWO‘%’NY\/WMO
AcHN M
0 o] o) Q
Ho OH
%0 I ‘E‘
HO- N N0
AcHN \/\/\g’a H

16.  The double stranded RNAi1 agent of claim 3, wherein the Y nucleotides contain a

2'-fluoro modification.

17.  The double stranded RNAI agent of claim 3, wherein the Y’ nucleotides contain a

2'-0O-methyl modification.

18.  The double stranded RNAi agent of claim 3, wherein said RNAi agent is selected
from the group of RNAI agents listed in Tables 5 and 6.

19. A composition comprising a modified antisense polynucleotide agent, wherein

said agent is capable of inhibiting the expression of Complement Component 3 (C3) in a

cell, and comprises a sequence complementary to a sense sequence selected from the
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group of the sequences listed in Table 5, wherein the polynucleotide is about 14 to about

30 nucleotides in length.

20. A double stranded RNAI agent for inhibiting expression of complement
component C3 in a cell,

wherein said double stranded RNAI agent comprises a sense strand and an
antisense strand forming a double stranded region,

wherein said sense strand comprises at least 15 contiguous nucleotides differing
by no more than 3 nucleotides from the nucleotide sequence of any one of SEQ ID
NOs:6-8, 28, and 31, and said antisense strand comprises at least 15 contiguous
nucleotides differing by no more than 3 nucleotides from any one of the nucleotide
sequence of SEQ ID NOs:17-19, 34, and 37,

wherein substantially all of the nucleotides of said sense strand comprise a
modification selected from the group consisting of a 2’-O-methyl modification and a 2°-
fluoro modification,

wherein said sense strand comprises two phosphorothioate internucleotide
linkages at the 5’-terminus,

wherein substantially all of the nucleotides of said antisense strand comprise a
modification selected from the group consisting of a 2’-O-methyl modification and a 2°-
fluoro modification,

wherein said antisense strand comprises two phosphorothioate internucleotide
linkages at the 5°-terminus and two phosphorothioate internucleotide linkages at the 3°-
ferminus, and

wherein said sense strand is conjugated to one or more GaINAc derivatives

attached through a branched bivalent or trivalent linker at the 3’-terminus.

21. The double stranded RNAI agent of claim 20, wherein all of the nucleotides of said

sense strand and all of the nucleotides of said antisense strand comprise a modification.
22. A cell containing the agent of any one of claims 1, 2, 3, and 20.

23, A vector encoding at least one strand of the agent of any one of claims 1, 2, 3, and
20.

24. A cell comprising the vector of claim 23,
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25. A pharmaceutical composition for inhibiting expression of a complement

component C3 gene comprising the agent of any one of claims 1, 2, 3, and 20.

26.  The pharmaceutical composition of anyone of claims 19 and 25, wherein agent is

administered in an unbuffered solution.

27.  The pharmaceutical composition of claim 26, wherein said unbuffered solution is

saline or water.

28.  The pharmaceutical composition of claim 27, wherein said agent is administered

with a buffer solution.

29.  The pharmaceutical composition of claim 28, wherein said buffer solution
comprises acetate, citrate, prolamine, carbonate, or phosphate or any combination
thereof.

30.  The pharmaceutical composition of claim 28, wherein said buffer solution is
phosphate buffered saline (PBS).

31. A method of inhibiting complement component 3 (C3) expression in a cell, the
method comprising:
(a) contacting the cell with the agent of any one of claims 1,2, 3,and 20 or a
pharmaceutical composition of any one of claims 19, 25, and 26-30; and
(b) maintaining the cell produced in step (a) for a time sufficient to obtain
degradation of the mRNA transcript of a C3 gene, thereby inhibiting expression
of the C3 gene in the cell.
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