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COMPLEMENT FACTOR B-MODULATING COMPOSITIONS AND METHODS
OF USE THEREOY

CROSS-REFERENCE TO RELATED APPLICATIONS

16001} This application claims the benefit of priority under 35 U S.C. §119%(ey of U.S.
Provisional Application MNo. 63/283,177, filed November 24, 2021; U.8. Provisional
Application No. 63/287,952, filed December 9, 2021, U.8. Provisional Application No.
63/302,976, filed January 25, 2022; and U.S. Provisional Apphcation No. 63/339,873, filed
May 9, 2022 The disclosure of each of the prior applications is considered part of and is
meorporated by reference in its entirety in the disclosure of this application.

REFERENCE TO AN ELECTRONIC SEQUENCE LISTING
16002 The contents of the electronic sequence listing (A127870010WQ00-SEQ-JIB xml;
Size: 111,161 bytes; and Date of Creation: November 22, 2022} is herein incorporaied by

reference in 1S entirety.

BACKGROUND
{6803} Complement Factor B (CFB) is an important component of the alternative pathway of
complement activation. CFB is a serine protease secreted from the liver. CFB circulates in the
blood as a single chain polypeptide. Upon activation of the alternative pathway, it is cleaved
by complement factor D vielding the noncatalytic chain Ba and the catalytic subunit Bb. The
active subunit Bb is a serine protease which associates with C3b to form the alternative
pathway C3 convertase. Production of C3 convertase leads to the formation of {5 convertase
which cleaves €5 and triggers events that result in the formation of the lytic membrane attack
complex (MAC). The membrane attack complex forms transmembrane channels and disrupts
the phospholipid bilaver of target cells, leading fo cell lysis.
{6004} Inappropriate complement activation contribiwtes to many different diseases,
including, for example, atypical herpolytic urernic syndrome (aHUS), paroxysmal noctumal
hemoglobinuria (PNH}, C3 glomerulopathy (C3G). IgA nephropathy (IgAN), systemic lupus
erythematosus (SLE), e.g.. lupus nephritis, diabetic nephropathy, membranous nephropathy,
polyevstic kidney disease, age-related macular degeneration, thrombotic microangiopathy,
myastheria gravis, ischenua and reperfusion myury, and thewnatotd arthritis (RA).

Accordingly, there is a need fo find effective treatments for complement related diseases.

SUMMARY
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{6085} The present disclosure provides compounds, compositions, and methods for
modulating the expression or activity of Complement Factor B {CFB). In certain
embaodiments, the compounds, compositions, and methods can be used to reduce the
expression of CFB mRNA in a cell or amimal. In certain embodiments, the compounds,
compositions, and methods can be used to reduce the amount of CFB protein in a cell or
animal.

{6006} In certain embodiments, the amimal has or is at risk of having a complement pathway
related disease, disorder or condition or a symptom thereof. In certain embodiments, the
disease, disorder, or condition is atvpical hemolytic uremic syndrome {aHUS), paroxyemal
nocturnal hemoglobinuna (PNH), C3 glomerulopathy {C3G), IgA nephropathy (IgAN),
systemic fupus erythematosus {SLE), e g., lupus nephritis, diabestic nephropathy, membranous
nephropathy, polycystic kidney disease, age-related macular degeneration, thrombotic
microangiopathy, myastherua gravis, ischernia, reperfusion injury, or theurnatoid arthritis
{RA). Certain compounds, compositions and methods provided herein are directed to
reducing tissue damage, for example ocular damage or kidney damage, related to
dysregulation of the complernent pathway. Cerlain compounds, compositions and methods
provided herein are divected to reducing atypical hemolytic urente syndrome (aHUS),
paroxysmal nocturnal hemoglobinuria (PNH}, U3 glomerulopathy ({3G), Ig A nephropathy
(IgAN3}, sysiemic tupus ervthematosus (SLE), e.g., hupus nephritis, diabetic nephropathy,
membranous nephropathy, polyeystic kidney disease, age-related macular degeneration,
thrombotic microangiopathy, myasthenia gravis, ischenua, reperfusion injury, or rtheurnatord
arthritis (RA} in an animal. In certain embodiments, the compounds and compositions
provided herein are poteni and {olerable and inhibit CFB expression, which can be used to
treat, prevent, ameliorate, or slow progression of tissue damage, for example ocular damage
or kidney damage, related to dysregulation of the coraplement pathway. In certain
embodiments, the compounds and compositions provided herein are potent and tolerable and
nhibit CFB expression, which can be used to treat, prevent, ameliorate, or slow progression
of atypical hemolytic wremic syndrome (aHUS), paroxysmal nocturnal hemoglobinuria
{PNH), C3 glomerulopathy (€3G}, IgA nephropathy (g AN), systemic fupus erythematosus
{(SLE), e.g., lupus nephritis, diabetic nephropathy, membranous nephropathy, polveystic
Kidney disease, age-related macular degeneration, thrombotic microangiopathy, mvasthenia
gravis, ischemia, reperfusion tnjury, or rheumatoid arthritis (RA).

{3087} In certain embodiments, the compounds and compositions comprise one or more
features that are effective for increasing potency. In certain embodiments, the compounds and
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compositions comprise one or more features that are effective for increasing tolerability. In
certain embodiments, compounds and compositions comprise one or more features that are
effective for targeting the compound or composition to a cell or tissue. In cettain

embodiments, the compounds and compositions are more potent or have greater therapeutic

value than compounds publicly disclosed.

DETAILED DESCRIPTION

description are exemplary and explanatory only and are not restrictive of the embodiments, as
claimed. The section headings used herein are for organizational purposes only and are not to
be construed as limiting the subject matter described.

160097 All documents, or portions of documents, cited in this application, including, but not
linuted to, patents, patent applications, articles, books, treatises, and GenBank, NUBI and
other sequence reference records are hereby expressly incorporated by reference for the
portions of the document discussed herein, as well as 1o their entirety as of the date of filing
this application.

{6610} It is understood that the sequence set forth in each SEQ ID NO contained herein i
independent of any modification 1o a sugar moiety, an internucleoside linkage, or a
nucleobase even if shown in context with a modified compound. As such, compounds
defined by a SEQ 1D NO may comprise, independently, one or more modifications {0 a sugar
moiely, an internucleoside hinkage, or a nucleobase. Oligomeric compounds referenced by
Compound Number or Ref 1D NO indicate a combination of nucleobase sequence, chemical
maodification, and motif

{6613} Herein, the use of the singular includes the plural unless specifically stated otherwise.
For example, the articles “a” and “an™ are used herein to refer to one or to more than one {i.e.,
1o at least one} of the grammatical object of the article. By way of example, “an element”
means one element or more than one element, e.g., a plurality of elements. As used herein,
the use of “or” means “and/or” unless staled otherwise. Furthermore, the use of the term
“including” as well as other forms, such as “includes” and “included,” is not limiting and is

used interchangeably with, the phrase “including but not linuted t0.”

Definitions
{60121 Unless otherwise indicated, the following terms have the following meamngs:
[6613] “Complernent Factor B,” used interchangeably with the term “CFB,” refers 1o any

nucletc acid or protein of CFB. Exemplary nucleotide and amino acid sequences of CFB can

~
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be found, for example, at GenBank Accession No. NM (01710.6 (incorporated herein as
SEQ ID NO: 1), nucleotides 31946095 10 31952084 of GenBank Accession No.
NC_0060006.12 (incorporated herein as SEQ 13 NO: 2), GenBank Accession No.

NM 001710.6 (incorporated herein as SEQ 1D NO: 3}, and nucleotides 3423522 to 3429511
of GenBank Accession No. NT_113891.3 (incorporated herein as SEQ 1D NG: 4). Additional
examples of CFB sequences are readily available through publicly available databases, e.g,,
GenBank, UniProt, and OMIM. Further information on CFB can be found, for example, at
https:/Awww.nebintmonih. gov/gene/Mterm=CFB. CFB, as used herein, also refers to variations
of the CFB gene including variants provided in the SNP database. Numerous sequence
varations within the CFB gene have been identified and may be found at, for example, NCBI
dbSNP and UniProt (see, e.g., hitps://www.nchinlm nih. gov/snp/Merm=CFB). “CFB
mRNA” means an mRNA encoding a CFB protein. CFB mayv be referred 1o in either upper or
lower case.

{6014} “CFB specific inhibitor™ refers to any agent capable of specifically inhibiting CFB
RNA and/or CFB protein exprassion or activity at the molecular level. For example, UFB
specific inhibitors inchide nueleic acids (including oligonucleotide compounds), peptides,
antibodies, small molecules, and other agents capable of inhibiting the expression of CFB
RNA and/or CFB protein.

(3018} “2'-O-methoxvethyl” or “2'-MOE” means a 2'-0(CH:):-OCH; modification. A 2'-0-
methoxyethyl modified sugar is a modified sugar with 2'-0(CH:):~-0OCH3 1o the place of the
2'-0OH group of a nbosyl ring.

{6016} “5' start site” means the nucleotide of the target nucleic acid or region which is
complementary to the 3"-most nucleoside of an antisense oligonuclestide.

{66171 3’ stop siie” means the nucleotide of the target nucleic acid or region which 1s
complementary 1o the 5'-most nucleoside of an antisense oligonucleotide.

{3018} “About” means within +10% of a value. For example, if it is stated, “a compound
achieved about 70% mhibttion of CFBR”, it 15 iroplied that CFB levels are mbubited within a
range of 60% and 80%. When about is present before a series of numbers or arange, it is
understood that “about” can modify each of the numbers in the series or range.

{6019 “Administer” or “administering” refers to routes of introducing a compound or
composifion provided herein to an individual to perform its mtended function. An exaruple,
routes of administration that can be used include, but are not limited to. parenteral

administration, such as subcutaneous, intravenous, or inframuscular injection or infusion.
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{6020} “Ameliorate” refers to an improvement or lessening of at least one indicator, sign, or
symptom of an associated disease, disorder, or condition. In certain embodiments,
amelioration includes a delay or slowing in the progression or severily of one or more
indicators of a condition or disease. The progression or severity of indicators may be
determined by subjective or objective measures, which are koown to those skilled in the art.
{3021} “Animal” refers to a human or non-human animal, including, but not limited to, mice,
rats, rabbits, dogs, cats, pigs, and non-human primates, including, but not himited to, monkeys
and chimpanzees.

{60227 “Antisense oligonucleotide” or “antisense strand”™ means an oligonucleotide which
includes a region that 1s coroplementary to a target nucleic acid, e.g., a CFB RNA oraregion
thereof.

{6023} “Complementarity” in reference {o an oligonucleotide means the nucleobase sequence
of such ohigonucleotide or one or more regions thereof that is complementary to the
nucleobase sequence of another oligonucleotide or nucleic acid or one or more regions
thereof when the two nucleobase sequences are aligned in opposing directions.
Complementary nucleobases, as described herein, are imited to the following pairs: adenine
{A) and thymune (1), aderune (A) and uracil (U}, and cytosine (T} and guanine (G) unless
otherwise specified. Complementary oligonucleotides and/or nucleic acids need not have
nucleobase complementarity at each nucleoside and may include one or more nucleobase
mismaiches. By contrast, “fully complementary™ or “100% complementary™ w reference to
oligonucleotides means that such oligonucleotides have nucleobase matches at each
nucleoside without anv nuclecbase mismaiches.

[6624] “Composition” or “pharmaceutical composition” means a mixture of subsiances
suitable for adminstering to an individual. For example, a coroposition roay comprise one or
more compounds or salt thereof and a sterile aqueous solution.

{3025} “Co-adminisiration” means administration of two or more compounds ih any manner
i which the pharmacological effects of both are woarutest in the patient. Co-adovmstration
does not require both compounds to be administered in a single pharmaceutical composition,
in the same dosage form, by the same route of administration, or at the same time. The effects
of both compounds need not mani{est themselves at the same time. The effects need only be
overlapping for a peried of time and need not be coextensive. Co-admunistration includes
parallel or sequential adnunistration of the one or more compounds.

3826} “Counjugate group” means a group of atoms that is attached to an oligonucleotide. A
conjugate group is opiionally attached to an oligonucleotide through a conjugate inker, A
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conjugate group may, for example, alter the distribution, targeting, or hatf-life of a compound
nto which it is incorporated. Conjugate groups include targeting moieties.

166271 “Conjugate linker” means a group of atoms coroprising at least one bond that
connects a linked motety 1o an oligonucleotide.

{3028} “Identity”™ in reference to an oligonucleotide means the nucleobase sequence of such
oligonucleotide or one or more regions thereof that maiches the nucleobase sequence of
another oligonucleotide or nucleic acid or one or more regions thereof. identity of an
oligonucleotide to ancther oligonucleotide or nueleic acid need not require each nucleobase
1o maich and may include one or more different nucleobases. By contrast, “fully tdentical” or
“100% 1dentity” 1 reference to oligonucleotides means that such oligonucleotides have the
same nucleobase at each relative position over its length as the other oligonucieotide or
nucleic acid.

{6029} “Individual” means a human or non-human aniroal selected for freatment or therapy.
{8838} “Inhibiting the expression or activity” with reference to a target nucleic acid or
protein means to reduce or block the expression or activity of such target relative to the
expression or achivity in an untreated or control sample and does not necessarily indicate a
total eliroination of expression or activity.

13031} As used herein, the term “internucleoside linkage™ 1s the covalent hinkage between
adjacent nucleosides in an oligonucleotide. As used herein, “modified internucleoside
linkage” means any internucleoside linkage other than a phosphodiester mternucleoside
linkage. “Phosphorothioate internucleoside linkage” is a modified internucleoside linkage in
which one of the non-bridging oxygen atoms of a phosphodiester internucleoside linkage is
replaced with a sulfur atom.

[6632] Representative internucleoside linkages having a chiral center include but are not
linuted to alkyiphosphonates and phosphorothuoates. Modified oligonucleotides comprising
internucteoside linkages having a chiral center can be prepared as populations of modified
oligonucleotides comprising stereorandom internucleoside linkages, or as populations of
maodified ohigonuclectides comprising phosphorothicate linkages in particular stereochemical
configurations as further described below. Unless otherwise indicated, chiral internucleoside
hinkages of modified oligonuclestides described herein can be stereorandom or in a particular
sterecchenmucal configuration.

16033} The compounds of the present disclosure may also contain urmatural proportions of
atomic isotopes at one or more of the atoms that constitute such compounds. For example, the
compounds may be radiolabeled with radicactive 1sotopes, such as for example tritium CH),
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iodine-125 (%N, or carbon-14 (*{). All isotopic variations of the compounds of the present
disclosure, whether radioactive or not, are encompassed within the scope of the present
disclosure.

[6634] The term “isotopic varant” refers to a therapeutic agent {e.g., a compound and/or
modified oligonucleotide disclosed herein) that contains an unnatural proportion of an isotope
at one or more of the atoms that constitute such a therapeutic agent. In ceriain embodiments,
an “isotopic vartand” of a therapeutic agent contains urmatural proportions of one or more
isotopes, including, but not limited to, hydrogen (), deuterium (*F), tritium CH), carbon-11
1Ty, carbon-12 (2C), carbon-13 (BC), carbon-14 (40, nitrogen-13 (PN, nitrogen-14 (N,
nitrogen-13 (9N}, oxvgen-14 (H0), oxygen-15 (°0), oxygen-16 (1°0), oxygen-17 (70,
oxygen-18 (1*0), fluorine-17 {'F), fluorine-18 (**F), phosphorus-31 {*'P}, phosphorus-32
(**P}, phosphorus-33 (PP), sulfur-32 (328), suifur-33 (38), sulfur-34 (*8), sulfur-35 (*°8),
sulfur-36 (*°8), chlorine-35 (°CI), chlorine-36 (*°C1), chlorine-37 (7CH), bromine-79 {"*Br),
bromine-81 (*'Br), iodine 123 (**’I). iodine-125 (***1), iodine-127 (*¥71). iodine-129 (***1), and
iodine-131 (V') In certain embodiments, an “isotopic variant™ of a therapeutic agent
contains unnatural proportions of one or more isotopes, including, but not himited to,
hydrogen (H), deuterium (°B), tritium CH), carbon-11 (1), carbon-12 (2C), carbon-13
(), carbon-14 (M), nitrogen-13 {'°N), nitrogen-14 (**N), nitrogen-15 (**N}, oxygen-14
(HO), oxygen-15 {F0), oxygen-16 (1*0), oxvgen-17 C70), oxygen-138 (*0), fluorine-17
('7F), fluorine-18 (**F). phosphorus-31 CIP), phosphoras-32 (°P), phosphorus-33 (0P,
sulfur-32 (?8), sulfur-33 (7°S), sulfur-34 (**8), sulfur-33 (°8), sulfur-36 (*%S), chlorine-35
(3°Ch), chlorine-36 C°CY, chlorine-37 ¢7CH), bromine-79 ("Br), bromine-&1 (*'Br), iodine
123 (12°1), iodine-125 (12°1y, ioding-127 (*27D), iodine-129 (D), and iodine-131 ('),

{60357 1t will be understood that, in a therapeutic agent (e.g., a compound and/or modified
oligonucleotide disclosed herein}, any hydrogen can be *H, for example, or any carbon can
be *C, for example, or any nitrogen can be N, for example, or any oxygen can be *Q, for
exarnple, where feasible according to the judgment of one of skill. o certain embodiments,
an “isotopic vartand” of a therapeutic agent contains urmatural proportions of deuterium (D).
{8036} “Mismatch”™ or “non-complementary”™ means a nuclecbase of a first oligonuclectide or
nucleic acid that is not complementary {0 the corresponding nucleobase of a second
ohigonucleotide or nucleic acid when the first oligonucleotide/mnucleic acid and second
oligonuclectide/nucleic acid are aligned in an antiparallel orientation. For example,
nucleobases including, but not limited to, a universal nucleobase, inosine, and hypoxanthine,
are capable of hybridizing with at least one nucleobase but are still mismatched or non-
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complementary with respect to the nuclecbase to which they are hybridized. As another
example, a nuclecbase of a first oligonuclestide/nucleic acid that 15 not capable of
hybridizing to the corresponding nucleobase of a second oligonucleotide/nucleic acid when
the first and second oligonucieotides are aligned in an antiparalle! orientation is a mismatch
or non-complementary nucleobase.

{30371 “Modified oligonucleotide” means an oligonucleotide, wherein at feast one sugar,
nuclechase, or internucleoside linkage is modified. In certain embodiments, the compounds
described herein comprise at least one modified oligonucieotide.

{60381 “Modulating” refers to changing or adjusting a feature in a cell, tissue, organ, or
organisnt. For example, modulating CFB RNA can mwean to jncrease ot decrease the level of
CFB RNA and/or CFB protein in a cell, tissue, organ, or organism. A “modulator” effects the
change in the cell, tissue, organ, or organism. For example, a CFB compound can be a
maodulator that decreases the amount of CFB RNA and/or CFB protein in a cell, tissue, organ,
Of organism.

[863%] “Motif” means the paitern of unmodified and modified sugar moisties, nucieobases,
and/or internucteoside linkages, in an oligonucleotide.

{6040} “Nucleic acid” refers to molecules composed of monomeric nucleotides. A nucleic
acid includes, but is not hmited to, nbonucleic acids (RNA), deoxyribonucieic acids {DNA),
single-stranded nucleic acids, and double-stranded nucleic acids.

{6041} “Nucleobase” means a heterocyclic moiety capable of painng with a base of another
nucleic acid. As used herein a “naturally occurring nucleobase” is adenine (A), thynune (1),
cvtosine {C}, uracil (U}, and guanine (G). A “modified nuclechase™ is a naturally occurring
nucleobase that is chemically modified. A “universal base” or “universal nucleobase” s a
nucleobase other than a naturally occurring nucleobase and modified nuclecbase and is
capable of pairing with any nucleobase.

{30421 “Nucleobase sequence™ means the order of contiguous nuclechases in a nucleic acid
or oligonucleotide independent of any sugar ot internucleoside Hinkage.

{6043} “Nucleoside” means a compound comprising a nucleobase and a sugar moigty. The
nucleobase and sugar moiety are each, independently, unmodified or modified. “Modified
nucleoside” means a nucleoside comprising a modified nucleobase and/or a modified sugar
motety. Modified nucleosides mclude abasic nucleosides, which lack a nucleobase.

130441 “Oligomeric Compound” means a compound comprising one or more
oligonucleotides and optionally one or more additional features, such as a conjugate group or
terminal group. Examples of oligomeric cornpounds include single-stranded and double-
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siranded compounds, such as, oligonucleotides, antisense oligonucleotides, interfering RNA
compounds (RNAI compounds), microRNA targeting oligonucleotides, occupancy-based
compounds {e.g., mRNA processing or transiation blocking compounds and splicing
compounds}. RNA1 compounds inchide double-stranded compounds {e g.. short-interfering
RNA (siRNA) and double~stranded RNA (dsENA} and single-stranded compounds {e.g.,
single-stranded siRNA (ssRNA), single-stranded RN A1 (ssRNA1), short hatrpin RNA
{shRNA} and microRNA mimics} which work at feast in part through the RNA-induced
silencing complex (RISC) pathway resulting in sequence specific degradation and/or
sequestration of a target nucleic acid through a process known as RNA interference (RINAI).
The terro “"RNA1 compound™ 1s meant to be equivalent to other terros used to describe nucleic
acid compounds that are capable of mediating sequence-specific RNA interference, for
example, interfering RINA (iIRNA}), iIRNA agent, RINAt agent, short interfering
oligonucleotide, short interfering nucleic acid, short interfering modified oligonucleotide,
chemically modified siRNA, and others. Additionally, the term “"RINA1” is meant to be
equivalent 1o other terms used to describe sequence-specific RINA interference.

[6645] “Oligonucleotide” means a polvmer of linked nucleosides, each of which can be
modified or winodified, independent from one another.

130461 The term “oligomeric duplex” means a duplex formed by two cligomeric compounds
having complementiary nuclecbase sequences. Each oligomeric compound of an oligomeric
duplex may be referred to as a “duplexed oligomeric compound.” The oligonucleotides of
each oligomeric compound of an oligomeric duplex may include non-complementary
overhanging nucleosides. In some embodiments, the terms “duplexed oligomeric compound”
and “modified oligonucleotide”™ are used inlerchangeably. In other ermnbodiments, the terms
“oligomenc duplex” and “compound” are used interchangeably.

{3047 “Parenteral adnministration” means administration through injection or infusion.
Parenteral administration includes subcutanecus administration, intravenous administration,
mtramuscular adroinistration, intraartenial admimstration, intraperitoneal adonunistration, or
intracranial adnunistration, e.g., intrathecal or intracerebroventricular adminsstration.

{6048} “Pharmaceutically acceptable carrier or diluent™ means any substance suitable for use
in administering to an individual. In certain embodiments, a pharmaceutically acceptable
carrier or diluent aids the admunistration of a comspound to and absorption by an individual
and can be included in the compositions of the present disclosure without causing a
significant adverse toxicological effect on the patient. Non-limiting examples of
pharmaceutically acceptable excipients include water, NaCl, normal saline solutions, and the
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lile. For example, a pharmaceutically acceptable carrier can be a sterile aqueous solution,
such as PBS or water-for-injection. One of skill in the art will recognize that other
pharmaceutical excipients are useful in the present disclosure.

16049 “Pharmaceutically acceptable salts” means or refers to physiclogically and
pharmaceutically acceptable salts of compounds, such as oligomeric compounds or
oligonucleotides, i.e., salts that retain the desived biologieal activity of the parent compound
and do not impart undesired toxicological effects thereto. As used herein, a pharmaceutically
acceptable salt is any salt of a compound provided herein which retains its biclogical
properties and which ts not toxic or otherwise undesirable for pharmaceutical use. The
pharmaceutically acceptable salts of the therapeutic agends disclosed beremn wnclude salts that
are prepared with refatively nontoxic acids or bases, depending on the particular substifuents
found on the compounds or modified oligonucleotides described herein.

[0850] When compounds of the present disclosure contain relatively acidic functionalities,
base addition salts can be obtained by contacting the neutral form of such compounds with a
sufficient amount of the desired base, either neat or in a suitable inert solvent.

{60511 When compounds of the present disclosure contain relatively bagsie functionalities,
acid addition salts can be obtained by contacting the neutral forro of such compounds with a
sufficient amount of the desired acid, either neat or in a switable inert solvent.

{30527 Thus, the compounds of the present disclosure may exist as salts, such as with
pharmaceutically acceptable acids. Such salts may be derived from a variety of organic and
inorganic counter-ions well known in the art. Such salts include, but are not limuted to: (1)
acid addition salts formed with organic or inorganic acids such as hydrochloric, hydrobromic,
sutfuric, mitric, phosphoric, sulfamic, acetic, tnfluorcacetic, trichloroacetic, propionic,
hexanoic, cyclopenty ipropionic, glveolic, glutaric, pyruvie, lactic, malonic, succinie, sorbic,
ascorbic, malic, maleic, fumaric, tartanc, citric, benzoic, 3~-(d-hvdroxybenzoylbenzoic,
picric, cinnamic, mandelic, phthalic, fauric, methanesulfonic, ethanesulfonic, 1,2-ethane-
disulfonue, 2-hvdroxyethanesulfonic, benzenesulfonic, 4-chlorobenzenesulforuc, 2-
naphthalenesulfonic, 4-toluenesulfonic, camphoric, camphorsulfonic, 4-methyibicyclof2.2.2}-
oct-2-ene-1-carboxylic, glucoheptonic, 3-phenvipropionic, trimethylacetic, fert-butylacetic,
tauryl sulfuric, gluconic, benzoic, glutamic, hydroxynaphthoic, salicylic, stearic,
cyclohexylisulfanue, quinic, muconie acid and the like acids; or (2) salts formed when an
acidic proton present in the parent compound either {a} is replaced by ametal ion, e.g.. an
alkali metal 1on, an alkaline earth ion or an alurminum ton, or alkali metal or alkaline earth
metal hydroxides, such as sodium, potassium, calcium, magnesium, aluminum, hithium, zing,
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and barium hydroxide, ammonia, or {b} coordinates with an organic base, such as aliphatic,
alicyelic, or aromatic organic amines, such as ammonia, methylamine, dimethylamine,
diethyiamune, picoline, ethanolamine, diethanolamine, tnethanolamine, ethvlenedianune,
lvsine, arginine, ornithine, choline, N N'-dibenzylethylene-dianmune, chioroprocaine,
diethanolamine, procaine, N-benzylphenethvlamine, N-methylglucamine piperazine,

tristhy droxymethyi}-aminomethane, letramethylaromonium hydroxide, and the like {see, for
example, Berge et al., “Pharmaceutical Salis,” Journal of Pharmaceutical Science, 1977, 66,
1-19).

{6053} Pharmaceutically accepiable salts further include, by way of example only and
without lirnitation, sodium, potassium, calctum, roagnestum, ammoniunm,
tetraalkylammonium, and the like, and when the compound containg a basic fimctionality,
salts of non-toxic organic or morganic acids, such as hydrohalides, e.g. hvdrochloride and
hydrobronude, sulfate, phosphate, sulfamate, nitrate, acetate, influorcacetate,
trichloroacetate, propionate, hexanocate, cyclopentylipropionate, glycolate, glutarate, pyruvate,
lactate, malonate, succinate, sorbate, ascorbate, malate, maleate, fumarate, tartarate, citrate,
benzoate, 3-(4-hydroxybenzoviibenzoate, picrate, cinnamale, mandelate, phthalate, laurate,
methanesulfonate (mesylate), ethanesulfonate, 1.2-cthane-disulfonate, 2-
hydroxvethanesulfonate. benzenesulfonate (besylate), 4-chlorobenzenesulfonate, 2-
naphthalenesulfonate, 4-toluenesulfonate, camphorate, camphorsulfonate, 4~
methyibicyclof2.2 . 2]-oct-Z-ene-1-carboxylate, glucoheptonate, 3-phenvipropionate,
trimethylacetate, tert-butvlacetate, lauryl sulfate, gluconate, benzoate, glutamate,
hydroxvnaphthoate, salicylate, stearate, cyclohexylsuifamate, quinate, muconate, and the like.
In some embodiments, the pharmaceutically acceptable sali of the compounds and modified
oligonucleotides disclosed herein 1s a sodium or a potassiurn saltl. In some embodiroents, the
pharmaceutically acceptable salt of the compounds and modified oligonucleotides disclosed
herein s a sodium salt.

{6054} The neuiral forms of the compounds are preferably regenerated by contacting the salt
with a base or acid and isolating the parent compound in the conventional manner. The parent
form of the compound may differ from the various salt forms in certain physical propertigs,
such as solubility in polar solvents. In embodimenis, compounds of the present disclosure
contain both basic and acidic functionalities that allow the coropounds to be converted into
either base or acid addition salts. The neutral forms of the compounds may be regenerated by
contacting the salt with a base or acid and isolating the parent compound in a conventional
manner. The parent form of the compounds differs from the various salt forms in certain
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physical properties, such as solubility in polar solvents, but, unless specifically indicated, the
salts disclosed herein are equivalent to the parent form of the compound for the purposes of
the present disclosure.

160551 “Pharmaceutical agent” means a compound that provides a therapeutic benefit when
adsmnistered o an individoal,

{3836} “Phosphorothioate linkage” means a modified phosphate linkage in which one of the
non-bridging oxygen atoms is replaced with a sulfur atom.

{6057} “Portion” means a defined number of contiguous (i.e., linked) nucleobases of a
nucleic acid. In certain embodiments, a portion 15 a defined number of contiguous
nucleobases of a target nucleic acid. In certain emnbodirvents, a porion 15 a defined nurnber of
contiguous nucleobases of an oligonucleotide.

[6058] “Prevent” refers to delaying or forestalling the onset, development or progression of a
disease, disorder, or condition for a perod of ime.

{6059} “RNA interference compound” or “RNAi compound”™ means a compound that acts, at
least in part, through an RNA-induced silencing complex (RISC) pathway or AgoZ, but not
through RNase H, to modulate a target nucleic acid and/or protein encoded by a target nucleie
acid. RNAI cornpounds mchude, buf are not limited o double-stranded siRNA, single-
stranded siRNA, and microRNA, including microRNA minucs.

{3068} “Sense oligonucleotide” or “sense strand”™ means the strand of a double-stranded
compound that includes a region that 1s substantially complementary to a region of the
antisense strand of the compound.

{6061} “Specifically inhibit” with reference to a target nucleic acid or protein means {o
reduce or block expression or activity of the target nucleie acid or profein while minimizing
or eliminating effects on non-target nucleic acids or proteins.

{30621 “Subunit” with reference to an oligonucleotide means a nucleotide, nucleoside,
nucleobase or sugar or a modified nuclectide, nucleoside, nucieobase, or sugar as provided
heren,

{6063} “Target nucleic acid,” “target RNA.” and “nucleic acid target” all mean a nucleic acid
capable of being targeted by compounds described herein

{6064 “Target region” means a portion of a target nucleic acid to which one or more
compounds 1s targeted.

130651 “Targeting moiety ™ means a conjugate group that provides an enhanced affinity fora

selected target, e.g., molecule, cell or cell type, compartment, e.g., a cellular or organ



WO 2023/097291 PCT/US2022/080448

compartment, tissue, organ, or region of the body, as, e.g., compared to a compound absent
such a moiety.

[6666] “Ternunal group” means a chemical group or group of atoms that is covalently linked
10 a ternunus of an oligonucleotide.

{38671 “Therapeutically effective amount” or “effective amount” yeans an arnount of a
compound, pharmaceutical agent, or composition that provides a therapeutic benefit to an
individual. A “therapeutically effective amount”™ or “effective amount™ is an amount
sufficient for a compound to accomplish a stated purpose relative to the absence of the
compound {e.g., achieve the effect for which it is administered, treat, prevent, or ameliorate a
disease or reduce one or more symptoms of a disease or condition). An example of a
“therapeutically effective amount™ or “effective amount” is an amount sufficient {0 contribute
to the ireatment, prevention, amelioration, or reduction of a syvmptom or symptoms of a
disease. A “reduction” of a symptom or symptoms (and grammatical equivalents of this
phrase) means decreasing of the severity or frequency of the symptom(s), or elimination of
the symptom(s}. A “prophviactically effective amount™ of a drug is an amount of a drug that,
when administered to a subject, will have the intended prophylactic effect, e.g., preventing or
delaving the onset {or recccurrence) of an njury, disease, pathology, or condition, or
reducing the likelihood of the onset {or reoccurrence) of an injury, disease, pathology, or
condition, or their symptoms. The term “therapeutically effective amount,” as used hergin,
refers to that amount of the therapeutic agent sufficient to provide a therapeutic benefit to an
individual, such as treating, preventing, or ameliorating the disease or disorder or synptom
thereof, as described above. For example, for the given parameter, a therapeutically effective
amount will show an increase or decrease of at least 5%, 10%, 15%, 20%, 25%, 40%, 50%,
60%, 75%, 80%, 90%, or at least 100%. Therapeutic efficacy can also be expressed as “~fold”
increase or decrease. For example, a therapeutically effective amount can have at least a 1.2-
fold, 1.5-fold, 2-fold, S-fold, or more effect over a control.

[B068] The terms “treating” or “ireatment” refer to any indicia of success in the therapy or
amelioration of an injury, disease, pathology or condition, including any objective or
subjective parameter such as abatement; remission; diminishing of symptoms or making the
injury, pathology or condition more tolerable to the patient; slowing in the rate of
degeneration or decline; making the final point of degeneration less debilitating; iraproving a
patient’s physical or mental well-being. The treatment or amelioration of symptoms can be
based on objective or subjective parameters, imchuding the results of a physical examination.
The term “treating” and conjugations thereof, may include prevention of an tyury, pathology,
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condition, or disease. In embodiments, reating is preventing. In embodiments, treating does
not inchude preventing.

{6069 “Treating” or “ireatment” as used herein {and as well-understood i the art) also
broadly includes any approach for obtaining beneficial or desired results in a subject’s
condition, mchuding chinical results. Beneficial or desired climcal results can inchade, but are
not limited to, alleviation or amelioration of one or more symptoms or conditions,
dinnnishment of the extent of a disease, stabilizing (i.e., not worsening) the state of disease,
prevention of a disease’s transmission or spread, delay or slowing of disease progression,
amelioration or palliation of the disease state, diminishment of the reoccurrence of disease,
and remission, whether partial or total and whether detectable or undetectable. o other
words, “ireatment” as used herein includes any cure, amelioration, or prevention of a disease.
Treatment may prevent the disease from occurring; inhibit the disease’s spread; relieve the
disease’s symptoms, {ully or partially rernove the disease’s underlying cause, shorten a
disease’s duration, or do a combination of these things.

{8678 “Treating” and “treatment” as used herein include prophylactic treatment. Treatment
methods include administering to a subject a therapeutically effective amount of a compound
described herein. The adroinistering step moay consist of a single adrotrustration or may
include a sertes of administrations. The length of the treatment period depends on a variety of
factors, such as the severity of the condition, the age of the patient, the concentration of the
compound, the activity of the compositions used in the treatment, or a combination thereof. ¥t
will also be appreciated that the effective dosage of an agent used for the treatment or
prophyiaxis may increase or decrease over the course of a particular treatment or prophylais
regime. In some instances, chronic administration may be required. For example, the
composifions are administered to the subject in an amount and for a duration sufficient to
treat the patient.

{3071} “Treat” refers to admunistering a compound or pharmaceutical composition to an
animal 10 order to effect an alteration or improvement of a disease, disorder, or condition in
the animal.

{6672} Certain compounds of the present disclosure possess asymmetric carbon atoms
{optical or chiral centers) or double bonds: the enantiomers, racemates, diastereomers,
tautoroers, geometric isomers, sterecisometric forms that may be defined, in terms of absohute
stereochemustyy, as (R}- or (8})- or, as (&}~ or (L}-for anuino acids, and individual isomers are
encompassed within the scope of the present disclosure. The compounds of the present
disclosure do not include those that are known in art {o be too unstable {o synthesize and/or
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isolate. The present disclosure is meant to include compounds in racemic and optically pure
forms. Optically active (R}~ and (8)-, or (D)~ and (L)-isomers may be prepared using chiral
synthons or chiral reagents or resolved using conventional techniques. When the compounds
described herein contain olefinic bonds or other centers of geometric asymmetry, and unless
specified otherwise, it 1s intended that the compounds include both E and £ geometric
1somers.

{60873} As used herein, the term “isomers”™ refers to compounds having the same number and
kind of atoms, and hence the same molecular weight, but differing in respect to the structural
arrangement or configuration of the atoms.

[6674] The term “tautomer,” as used herein, refers to one of two or more structural 1sorsers
which exist in equilibrium, and which are readily converted from one isomeric form to
another.

{6075} It will be apparent to one skilled in the art that certain compounds of this disclosure
may exist in tautomeric forms, all such tautomeric forms of the compounds being within the
scope of the disclosure.

{6076} Unless otherwise stated, structures depicted herein are also meant o include all
sterecchenucal forms of the structure (1.e, the R and S configurations for each asymmetric
center}. Therefore, single stereochencal isomers as well as enantiomeric and diastereomeric
mixtures of the present compounds are within the scope of the disclosure.

[B077} As used herein, “chirally enniched population” means a plurality of molecules of
identical molecular formula, wherein the number or percentage of molecules within the
population that contain a particular stereochemical configuration af a particular chiral center
is greater than the number or percentage of molecules expected to contain the same particular
stereochenucal configuration at the same particular chiral center within the population if the
particular chiral center were stereorandom. Chirally enriched populations of molecules
having muitiple chiral centers within each molecule may contain one or more stereorandom
chiral centers. fn certain embodiments, the molecules are roodified oligonucleotides. In
certain embodiments, the molecules are compounds comprising modified oligonucleotides.
{6678} Unless otherwise stated, structures depicted herein are also meant to include
compounds which differ only in the presence of one or more isotopically enriched atoms. For
example, compounds having the present structures except for the replacement of a hyvdrogen
by a deuterium or fritium, or the replacement of a carbon by P*C- or WC-enriched carbon are

within the scope of this disclosure.
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{6079} As used herein, “stereorandom chiral center” in the context of a population of
molecules of wdentical molecular formula means a chiral center having a random
stereochenucal configuration. For example, in a population of molecules comprising a
stereorandom chiral center, the number of molecules having the () configuration of the
stereorandoru chiral center ymay be but is not necessarily the same as the number of molecules
having the (R) configuration of the stercorandom chiral center. The stereochemical
configuration of a chiral center is considered random when it is the results of a synthetic
method that is not designed o control the stereochemical configuration. In certain
embodiments, a stereorandom chiral center is a stereorandom phosphorothioate

mtermucleoside linkage.

Certain Embodiments

3080} In certain aspects, the disclosure relates to methods, compounds, and compositions for
inhibiting CFB. In certain ersbodiments, CFB i3 specifically inhubited. In certain
emibodiments, CFB 1s specifically degraded. In certain embodiments, CFB expression is
inhibited. In certain embodiments, CFB transiation is inhibited. In certain embodiments,
CFB activity is inhibited. In certain embodiments, UFB expression, translation, or activity is
reduced by at least 10% relative to the expression, translation, or activity in an untreated or
control sample. For example, in certain embodiments, CFB expression, translation, or activity
is reduced by at least 10%, at least 20%, at least 30%, at least 40%, at least 50%, at least
6%, at Jeast 70%, at least 80%, at least 90%, at least 95%, 10-50%, 25-50%, 25-75%, 50~
75%. 30-99%, or 75-99% relative {0 the expression, translation, or activily in an unireated or
control sample. In certain embodiments, CFB expression, translation, or activity is reduced as
measured by any suitable assay, including but not limited to, an immunoassay, a
hybridization-based assay, or a sequencing-based assay {e.g., RNA-Seq),

13081} In certain aspects. the disclosure relates 1o compounds targeted to a CFB nucleic acid.
In certain embodiments, the CFB nucleic acid has the sequence set forth in GENBANK.
Accession Mo. NM_001710.6 {incorporated herein as SEQ 1D NO: 1), nucleotides 31946095
to 31952084 of GenBank Accession No. NC_000006.12 (incorporated herein as SEQ ID NG:
2}, GenBank Accession No. NM_(01710.6 (incorporated herein as SEQ 1D NO: 3), and
nucleotides 3423522 10 3429511 of GenBank Accession No. NT 1138913 {incorporated
herein as SEQ ID NO: 4).
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{6682} In certain embodiments, the compound is an oligomeric compound. In certain
embodiments, the compound is single~siranded. In certain embodiments, the compound is
double-stranded.

16683 Certain embodiments provide a compound comprising a modified oligonucieotide
(e.g., of 14 to 30, for example, 14 to 23, hinked nucleosides 1o length) having a nucleobase
sequence comprising at least 14, at least 15, at least 16, at least 17, at least 18, at least 19, at
least 20, at least 21, at least 22, or at least 23 contiguous nucleobases of any of the nucleobase
sequences of SEQ ID NOs: 11-44 and 96-102. Certain embodiments provide a compound
comprising a modified oligonucleotide (e.g., of 14 to 30, for example, 14 10 23, hinked
nucleosides 10 length) having a nucleobase sequence comprising the nucleobase sequence of
any one of SEQ ID NOs: 11-44 and 96-102.

{3084} Certain embodiments provide a compound comprising a modified oligonucleotide
having a nucleobase sequence selected from any one of the nucleobase sequences of SEQ ID
N{s: 11-44 and 96-102.

[G085] In certain embodiments, the modified oligonucleotide has a nucleobase sequence that
is at least 80%, at least 85%, at least 90%, or at least 95% complementary 1o the mucleobase
sequence of SEQ ID NO: 1 or 3. In certain embodiments, the modified oligonucieotide
comprises at least one modification selected from a modified internucleoside hinkage, a
modified sugar, and a modified nucleobase. In certain embodiments, the compound is double-
stranded.

{6086} Certain embodiments provide a compound comprising a first modified
oligonucleotide {e.g., of 14 10 30, for example, 14 to 23, linked nucleosides in length) having
a nuclecbase sequence comprising at least 14, at leasi 15, at least 16, at least 17, ai least 18, at
least 19, at least 20, at least 21, at least 22, or at least 23 contiguous nuclechases of any of the
nucleobase sequences of SEQ I3 NOs: 11-110 and a second modified oligonucleotide (e g.,
of 14 to 30, for example, 14 to 23, linked nucleosides in length) having a region of
complersentarity to the first modified ohigonucleotide.

[G0R7} In certain embodiments, the compound comprises a first modified oligonucieotide
{e.g., of 14 10 30, for example, 14 to 23, linked nucleosides in length) having a nucleobase
sequence comprising at least 14, at least 15, at least 16, at least 17, at least 18, at least 19, at
least 20, at teast 21, at least 22, or at least 23 contiguous nucleobases of any of the nucleobase
sequences provided in Tables 2 and 3, and a second modified oligonucleotide (e.g., of 14 to
30, for exarnple, 14 to 23, linked nucleosides in fength) having a region of complementarity
to the first modified ohigonucleotide.
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{6088} Certain embodimenis provide a compound comprising a first modified
oligonucleotide {e.g., of 14 i0 30, for example, 14 to 23, linked nucleosides in length) having
a nucleobase sequence comprising the nucleobase sequence of any one of SEQ 1D NOs: 11-
110 and a second modified oligonucleotide {(e.g., of 14 to 30, for example, 14 to 23, hinked
nucleosides in length) baving a region of complementarity to the first modified
oligonucleotide.

{6089} Certain embodiments provide a compound comprising a first modified
oligonucleotide having a nucleobase sequence selected from any one of the nucleobase
sequences of SEQ ID NGs: 11-110 and a second modified oligonucleotide 19 to 23 linked
nucleosides in length having a region of complementarity to the first modified
oligonucleotide.

{6098} In certain embodiments, a compound comprises a modified oligonuclectide {e.g., of
14 10 30, for example, 14 to 23, linked nucleosides in lengih) having a nucleobase sequence
comprising at least 14, at least 15, at least 16, at least 17, at least 18, at least 19, at least 20, at
least 21, at least 22, or at least 23 contiguous nucleobases of any of the nuclesbase sequences
of SEQ D NG: 96, 97, 100 or 101, In certain emnbodiments, a compound comprises a
modified oligonucleotide (e.g., of 14 10 30, for example, 14 10 23, linked nucleosides in
length) having a nucleobase sequence comprising at least 14, at least 15, at least 16, at least
17, at least 18, at least 19, at least 20, at least 21, at least 22, or at least 23 contiguous
nucleobases of the nuclechase sequences of SEQ ID NG: 93, 106, 109 or 110, In certain
embodiments, a compound comprises a modified oligonucleotide having a nucleobase
sequence selected from the nuclecbase sequences of SEQ ID NG: 96, SEQ 1D NO: 97, SEQ
ID NG 100 and SEQ ID NO: 101, In certain embodiments, a compound comprises a
modified oligonucleotide having a nucleobase sequence selected from the nucleobase
sequences of SEQ ID NG 93, SEQ 1D NO: 106, SEQID NO: 102 and SEQ IDNO: 110. In
certain embodiments, the compound comprises a first modified oligonucleotide having a
vucleobase sequence of SEQ 1D NO: 96 and a second modified oligonucleotide having a
nuclecbase sequence of SEQ 1D NO: 93, In certain embodiments, the compound conprises a
first modified oligonucleotide having a nucleobase sequence of SEQ 1D NO: 97 and a second
modified oligonucleotide having a nucleobase sequence of SEQ 1D NG: 106, In certamn
embodiments, the corapound comprises a first modified oligonucleotide having a nucleobase
sequence of SEQ 1D NO: 100 and a second modified oligonucleotide having a nuclecbase

sequence of SEQ 1D NO: 109 In certain embodiments, the compound comprises a first
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maodified oligonuclectide having a nucleobase seguence of SEQ 1D NO: 101 and a second
modified oligonucleotide having a nucleobase sequence of SEQ 1D NG: 110,

{6091} Tn certain embodiments, the modified oligonucleotide or first modified
oligonuclectide of any compound herein has a nucleobase sequence that has at least 80%, at
teast 85%, at least 90%, or at least 95% complementarity or identity to the nuclecobase
sequence of SEQ D NO: 1 or 3 over its length. In certain embodiments, the modified
oligonucleotide or first modified oligonucleotide has a nucleobase sequence that has at least
1, at least 2, or at least 3 mismatches to a region of a nucleobase sequence of SEQ ID NO: 1
or 3. In certain embodiments, the region of complementarity between the first strand and the
second strand 15 14 o 30 linked nucleosides 1 length. To certain ermobodiments, the region of
complementarity between the first modified oligonucleotide or first strand and the second
modified oligonucleotide or second strand is 14 to 23 linked nucleosides in length. In certain
embodiments, the region of complementarity between the first modified oligonucieotide or
first strand and the second modified oligonucleotide or second strand 15 19 to 23 linked
nucleosides in length. In certain embodiments, the region of complementarity between the
first modified oligonucleotide or first strand and the second modified oligonucleotide or
second strand is 21 o 23 linked nucleosides i length. Tn certain erabodiments, the first
modified oligonucleotide is fully complementary to the second modified oligonucleotide.
{30921 In certain embodiments, the first modified oligonucleotide of any preceding
compound or other compound herein cornprises at least one modification selected from a
maodified internucleoside linkage, a modified sugar, and a modified nucleobase. In certain
embodiments, the second modified oligonuclectide of anv preceding compound comprises at
least one modification selected from a modified internucleoside linkage, a modified sugar,
and a modified nucleobase. In certain embodiments, the modified internuclecside hinkage s a
phosphorothicate internucleoside linkage or a methyiphosphonate internucleoside linkage. In
certain embodiments, the phosphorothioate internucleoside linkage or methyiphosphonate
nternucleoside Hinkage is at the 3" teromiuus of the first or second modified oligonucleotide or
at the 5' terminus of the first modified oligonuclentide. In certain embodiments, the modified
sugar comprises a modification selected from a halogen, an alkoxy group and a bicyclic
sugar. In certain embodiments, the modified sugar comprises a 2'-F modification. In certain
embodiments, the modified sugar comprises a 2’-OMe modification. In certain ernbodiruents,
each nucleoside of the first modified oligonucleotide comprises a modified sugar. in certain
embodiments, each nucleoside of the second modified oligonucleotide comprises a modified
sugar. In certain embodiments, the modified sugar comprises a modification selected from a
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halogen, an alkoxy group and a bicyclic sugar or a combination thereof. In certain
embodiments, the modified sugar comprises a modification selected from 2'-MOE, 2'-F, and
2'~OMe or a combination thereof. In certain embodiments, the first modified oligonucieotide
comprises no more than ten 2'-F sugar modifications. In certain embodiments, the second
modified oligonucleotide comprises no more thao five 2'-F sugar modifications.

{3093} In certain embodiments, the compound of any preceding embodiment comprises a
conjugate group. In certain embodiments, the conjugate group is attached to the 5" end of the
maodified oligonuclestide. In certain embodiments, the conjugate group is a targeting moiety.
In certain embodiments, the targeting moietly comprises one or more GalNAc. In certain
embodimnents, the modified oligonucleotide is the second roodified oligonucleotide or sense
oligonucleotide. In certain embodiments, the one or more GallNAc is attached to the 2" or 3’
posttion of the ribosvl ring. In certain embodiments, the one or more GallNAc is attached to
the 3" nucleoside of the modified ohigonucleotide. To certain embodiments, the $' nucleoside
of a modified oligonucleotide is selected from the following Formulae or a salt, solvate, or

hydrate thereof, wherein R is the portion of the modified oligonucleotide other than the 5/
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{3094} In certain embodiments, the conjugate group according to Formula HE is represented
by the following Formula:
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130951 In certain embodiments, the conjugate group according to Formula V is represented
by the following Formula:
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{6096} In certain embodiments, the conjugate group according to Formula VI is represented

by the following Formula:
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Formula VUI-A
130971 In certain embodiments, R’ 1s OH. In certain embodiments, R’ 15 SH. In certain
embodiments, the 5 nucleoside of the modified ofigonuclectide is Formula T and R" is OHL
In certain erubodiments, the 5’ nucleoside of the modified oligonucleotide 1s Formula Tand R’
is SH. In certain embodiments, the 3’ nucleoside of the modified oligonucleotide is Formula
I and R is OH. In certain embodiments, the 5' nucleoside of the modified oligonucleotide is
Formuida T and R’ is SH. In certain embodiments, the 5" nucleoside of the modified
oligonucleotide is Formula If] and R" 15 OH. In certain embodiments, the 3" nucleoside of the
modified oligonucleotide 1s Formula I and R’ is SH. In certain embodiments, the &
nucleoside of the modified oligonucleotide is Formula IV and R’ is OH. In certain
embodiments, the 5’ nucleoside of the modified ohigonucleotide 1s Formula IV and R"is SH.
In certain embodiments, the ' nucleoside of the modified oligonucleotide 1s Formula V and
R’ is OH. In certain embodiments, the 5’ nucleoside of the modified oligonucleotide is
Formula V and R’ s SH. In certain embodiments, the 5" nuclsoside of the modified
oligonucleotide is Formula Viand R is OH. In certain erobodiroents, the 5’ nucleoside of the
moedified oligonucleotide is Formula Vi and R’ 1s SH. In certain embodiments, the 5’
nucleoside of the modified oligonucleotide is Formula VIfand R’ is OH. In certain
embodiments, the $' nucleoside of the modified oligonucleotide 1s Formula VI and R’ is SHL
In certain embodiments, the 5’ nucleoside of the modified oligonucleotide is Formula VIII
and R’ 1s OH. In certain embodiments, the 5" nucleoside of the modified oligonucleotide is
Formuda VIIT and R7 s SH. In certain embodiments, the 5" nucleoside of the modified
oligonucleotide is Formula X1 and R"is OH. In certain erobodiroents, the 5" nucleoside of

the modified oligonucleotide is Formula Xdf and R' s SH.
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{6098} In certain embodiments, R’ is OH. In certain embodiments, R’ is SH. In certain
embodiments, the 3’ naclecside of the modified oligonucleotide is Formula T and R’ is OHL

In certain embodiments, the 5' nucleoside of the modified ohgonucleotide is Formula fand R’
is SH. In certain embodiments, the 5’ nucleoside of the modified oligonucleotide is Formula
Fand R 1s OH. In certain embodiments, the 5’ nucleoside of the modified ohigonucleotide is
Formula I and R’ is SH. In certan embodiments, the 5™ nucleoside of the modified
oligonucleotide is Formula il and R’ is OH. In certain embodiments, the 5' nucleoside of the
maodified oligonuclectide is Formula HI and R is SH. In certain embodiments, the 5/
nucleoside of the modified oligonucleotide is Formuda IV and R’ 1s OH. In certain
embodimoents, the 5’ nucleoside of the modified oligonucieotide 1s Formoula IV and R’ 1s SH.
In certain embodiments, the 5' nucleoside of the modified oligonucleotide i1s Formula V and
R'1s OH. In certain embodiments, the 5’ nucleoside of the modified oligonucleotide is
Formula V and R’ is SH. In certain embodiments, the 5" nucleoside of the modified
oligonucleotide is Formula VI and R'1s OH. In certain embodiments, the 5’ nucleoside of the
maodified oligonuclectide is Formula VIand R is SH. In certain embodiments, the §'
nucleoside of the modified oligonucleotide is Fornuda VI and R’ is OH. In certain
embodiments, the 3 nucleoside of the modified oligonucleonde is Formula VI and R’ 15 SH.
In certain embodiments, the 5" nucleoside of the modifiad oligonucleotide is Formula VIl
and R’ is OH. In certain embodiments, the 5" nucleoside of the modified oligonucleotide is
Formula VI and R’ is SH. In certain embodiments, the 5" nucleoside of the modified
oligonucleotide 1s Formmla XJI and R’ i1s OH. In certain embodiments, the 5’ nucleoside of
the modified oligonucleotide is Formmula X1 and R’ is SH.

{6099} In certain embodiments, R' is Q. In certain embodiments, R'is 8. In certain
embodiments, the 3 nucleoside of the modified oligonucleotide is Formulaland R'is . In
certain embodiments, the 3' nucleoside of the modified oligonucieotide 1s Formulafand R’ 1s
S. In certain embodiments, the 5" nucleoside of the modified oligonuclestide is Formula 11
and R’ is 0. In certain embodiments, the 3’ nucleoside of the modified oligonucleotide is
Formula If and R’ is 8. In certain embodiments, the 3" nuclenside of the modified
oligonucleotide is Formula [H and R’ is O. In certain embodiments, the 5" nucleoside of the
modified oligonucleotide 1s Formula TH and R is 8. In certain embodiments, the 5' nucleoside
of the modified oligonucieotide 1s Formula IV and R’ 15 Q. In certain embodiments, the 57
nucleoside of the modified oligonucieotide is Formula IV and R' is 8. In certain
embodiments, the S nucleoside of the modified oligonucleotide 1s Formula Vand R s 0. In
certain embodiments, the 3’ nucleoside of the modified oligonucleotide is Formula V and R’
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is 8. In certain embodiments, the 5" nucleoside of the modified oligonuclestide is Formmuia Vi
and R 1s Q. In certain embodiments, the §' nucleoside of the modified oligonuclestide is
Formula V1 and R’ 1s 8. In certain embodiments, the 5 nucleosides of the modified
oligonuclectide is Formula VI and R’ 15 O. In certain embodiments, the 5" nucleoside of the
modified oligonucleotide is Formula VI and R’ 15 8. In certain embodiments, the 5
nucleoside of the modified oligonucleotide is Formula VI and R' is Q. In certain
embodiments, the 5’ nucleoside of the modified oligonucleotide 1s Formula Vil and R' 15 S,
In certain embodiments, the 5' nucleoside of the modified oligonucleotide is Formuda XII and
R’ is 8. In ceriain embodiments, the 5’ nucleoside of the modified oligonucleotide is
Formula XfT and R 15 8.

{3106} Certain embodiments provide a compound comprising a first modified
oligonucleotide selected from any one of Ref ID NQs: 1A0478-490, TADE40, TADR42-846,
TAOB52-862, TAQR72-882, TAORRT-890, TA1010-1012, and TAT015-1018, 1S0570-587,
IS0969, IS0972-977 1S1023-1027, 181029, IS1031-1037, IS1042-1046, 1IS1082, IS1085,
IS1086, IS1091-1095, 1S1108-1111, IS1236-1239, 81242, 151249, and 1S1251-1254 and a
second modified oligonucleotide 14 to 21 linked nucleosides in length fully complementary
1o the first modified oligonucleonde.

{3101} Certain embodiments provide a compound comprising a first modified
oligonucleotide selected from any one of Ref ID NOs: TA0473-490, TAGE40, TA0842-8446,
TA0852-862, TA0872-882, TAGRRT-890, IA1010-1012, and IA1015-1018 and a second
maodified oligonuclectide selected from any one of Ret 1D NOs: IS0570-587, 180969,
I80972-977, 1S1023-1027, 181029, IS1031-1037, 151042-1046, IS1082, IS1085, IS1086,
IS1091-10095, ISH108-1111, IS1236-1239, 181242, 151249, and 1S1251-1254,

{6162} Certain embodiments provide a compound comprising a first modified
oligonucleotide which 15 TA0840 and a second modified oligonuclectide which 1s IS0972.
{3103} Certain embodiments provide a compound comprising a first modified
oligonucleotide whach 15 {A0R47 and a second modified oligonucleotide which 1s 150974,
{6104} Certain embodiments provide a compound comprising a first modified
oligonucleotide which is IAJ888 and a second modified oligonucleotide which 15 IST109.
{6185} Certain embodiments provide a compound comprising a first modified
ohigonucleotide which 15 TAOS8S and a second modified oligonucleotide which is IS1236,
{3106} Certain embodiments provide a compound comprising a first modified

oligonucleotide which is IA1010 and a second modified oligonucleotide which 1s IS1109.
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{6187} Certain embodimenis provide a compound comprising a first modified
oligonucleotide which is IA1011 and a second modified oligonucleotide which i3 IS1239.
{6168} Certain embodiments provide a compound comprising a first modified
oligonuclectide which 1s 1A1012 and a second modified oligonuclectide which is

181242 Certain embodiments provide a compound comprising a first modified
oligonucleotide which is IA1016 and a second modified oligonucleotide which 1s [S1252.
{6109} Certain embodiments provide a compound comprising a first modified
oligonucleotide which is IA1017 and a second modified oligonucleotide which 15 1S1253.
{6119} In certain embodiments, the compound of any foregoing embodiment is in a
pharmaceutically acceptable salt form. In certain embodirents, the pharroaceutically
acceptable salt is a sodium salt. In certain embodiments, the pharmaceutically acceptable salt
is a potassium salt.

{6111} Certain embodiments provide a compound of anv foregoing embodiments thatis a
stereoisomer.

{6112} In an aspect provided herein, is a modified oligonucleotide according to the following

chemueal structurs:
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or a pharmaceutically acceptable salt or stereocisomer thereof. In certain embodiments, Ref 1D
WO IA1016 is a modified oligonuclectide, or a pharmacewtically acceptable salt or
sterepisomer thereof, according (o the preceding chemical structure.

{3113} In an aspect provided herein, 1s a modified oligonucleotide according (o the following

chemical structure:
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or a pharmaceutically acceptable salt or stereoisomer thereof. In certain embodiments, Ref 1D
NO: 181252 15 a modified oligonucleotide, or a pharmaceutically acceptable salt or

sterecisomer thereof, according to the preceding chemical structure.

{6114} In an aspect provided herein, s a modified oligonucleotide according 1o the following
chemucal structure:

31



WO 2023/097291 PCT/US2022/080448

or a pharmaceutically acceptable salt or stereoisomer thereof. In certain embodiments, Ref 1D
NO: IA1017 is a modified oligonuclectide, or a pharmacewtically acceptable salt or
sterepisomer thereof, according (o the preceding chemical structure.

{3115} In an aspect provided herein, 1s a modified oligonucleotide according to the following

chemical structure:
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or a pharroaceutically acceptable salt or sterecisomer thereof. fu certain embodiments, Ref 1D
NO: 181253 is a modified ohigonuclectide, or a pharmaceutically acceptable salt or
sterepisomer thereof, according o the preceding chemical structure.

{3116} In an aspect provided herein, 1s a modified oligonucleotide according to the following

chemical structure:
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or a pharmaceutically acceptable salt or stereoisomer thereof. In certain embodiments, Ref 1D

NO: TA1010 1s a modified oligonucleotide, or a pharmaceutically acceptable salt or
stereoctsomer thereof, according 1o the preceding chemical structure.
{6117} In an aspect provided herein, is a modified oligonucleotide according to the following

chemical structure:
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or a pharmaceutically acceptable salt or stereoisomer thereof. In certain embodiments, Ref ID
NO: IS1109 is a modified oligonuclestide, or a pharmaceutically acceptable salt or
sterepisomer thereof, according 1o the preceding chemical structure.

{3118} In an aspect provided herein, is a modified oligonucleotide according to the following

chemical structure:
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or a pharmaceutically acceptable salt or stereoisomer thereof. In certain embodiments, Ref 1D
NO: TA1011 15 a modified oligomucleotide, or a pharmaceutically acceptable salt or
stereoisomer thereof, according to the preceding chemical structure.

{6119} In an aspect provided herein, i3 a wodified oligonucleotide according to the following

chemucal structure:
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or a pharmaceutically acceptable salt or sterecisomer thereof. In ceriain embodiments, Ref 1D
NO: 181239 15 a modified oligonucleotide, or a pharmaceutically acceptable salt or
sterecisomer thereof, according to the preceding chenucal structure.

3120} In an aspect provided herein, 1s a sodium salt of a modified oligonucleotide according

to the following chemical stracture:
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or g sterecisorner thersof. In certain embodiments, Ref 1D NQ: TA1016 is a modified
oligonucleotide, or a sterecisomer thereof, according to the preceding chemical structure.
{6123} In an aspect provided herein, is a sodium salt of a modified oligonucleotide according

1o the following chemeal structure:
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or & sterecisorer thersof. In certain embodiments, Ref 1D NQ: 181252 is a modified

preceding chemical structure,
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{6122} In an aspect provided her

1o the following chenucal struchure:
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or a stereoisomer thereof. In certain embodiments, Ref 1D NO: [AT017 1s a modified
oligonucleotide, or a stereoisomer thereof, according to the preceding chemical structure,
{3123} In an aspect provided herein, is a sodium salt of a modified oligomucieotide according

to the following chemical structure:
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or a stereoisomer thereof. In certain embodiments, Ref 1D NG: IS1253 15 a modified
oligonucleotide, or a sterecisomer thereof, according to the preceding chenuical structure.
13124} In an aspect provided herein, 1s a sodium salt of a modified oligomucleotide according
to the following chemical stracture:
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is a sodium salt of a modified oligonucleotide according

{3125} In an aspect provided herein,

10 the following chemmieal structure:
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or a sterepisomer thereof. In certain embodiments, Ref ID NQO: 1S1109 is a modified
oligonucleotide, or a sterecisomer thereof, according to the preceding chemical structure,
{6126} To ao aspect provided heremn, 15 a sodium salt of a modified ohigonucleotide according

1o the following chemnical structure:

£
NH

HC-\: \N,i%

or a stereoisomer thereof. In certain embodiments, Ref ID NG: TAI01 ] 1s a modified
oligonucleotide, or a sterenisomer thereof, according to the preceding chenucal structure.
{3127} In an aspect provided herein, i1s a sodium salt of a modified oligonucleotide according

to the following chemical structure:
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or a sterepisomer thereof. In certain embodiments, Ref 1D NG: 181239 1s a modified
oligonucleotide, or a stereocisomer thereof, according to the preceding chemucal structure,
{3128} In an aspect provided herein, is a compound according to the following chemical

structure:
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or a pharmaceutically acceptable salt or sterecisomer thereof. fn certain embodiments,
Compound Number RD2830 is a compound, or a pharmaceutically acceptable salt or

u
sterepisomer thereof, according 1o the preceding chemical structure.
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{6129} In an aspect provided herein, is a compound according to the foliowing chemical

structiure:
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or a pharmaceutically acceptable salt or stereoisomer thereof In certain embodiments,

Compound Number RD2831 is a compound, or a pharmaceutically acceptable salt or

stereoisomer thereof, according to the preceding chemical structure.
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{6130} In an aspect provided herein, is a compound according to the foliowing chemical

structure:
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or a pharmaceutically acceptable salt or sterecisomer thergof. In certain embodiments,

Compound Number RD279S 15 a compound, or a pharmaceutically accepiable salt or
47

stereoisomer thereof, according to the preceding chemical structure.
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{6131} In an aspect provided herein, is a compound according to the foliowing chemical

structiure:
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or a pharmaceutically acceptable salt or sterecisomer thereof In certain embodiments,
Compound Number RD2798 1¢ a compound, or a pharmaceutically acceptable salt or
stereoisormer thereof, according to the preceding chencal structure.

{3132} In an aspect provided herein, 1s a sodium salt of a compound according to the

following chemical structure:
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sisoroer thereofl In certain embodiments, Compound Number RD2830 15 a
C ing

Ot & sterenisoruer {
compound, or a pharmaceutically acceptable salt or stereoisorer thereof, according to the

preceding chemical structure.
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{6133} In an aspect provided herein, is a sodium salt of a compound according to the

following chemical structure:
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or a stereotsomet thereof. In certain eruboduvents, Coropound Nurober RD2831 s a
compound, or a pharmaceutically acceptable salf or sterecisomer thereof, according to the

preceding chemical structure.
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{6134} In an aspect provided herein, is a sodium salt of a compound according to the

following chemical structare:

or a stereoisomer thereof. In certain embodiments, Compound Number RD2795 is a
compound, or a pharmaceutically acceptable salt or stereoisomer thereof, according to the

preceding chemical structure.
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{6135} In an aspect provided herein, is a sodium salt of a compound according to the

following chemical structare:
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or a stereoisomer thereof. In certain embodiments, Compound Number RD2798 is a
compound, or a pharmaceutically acceptable salt or sierecisomer thereof, according to the

preceding chemical structure.
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{6136} In certain embodiments, provided herein is a population of modified oligonuclestides,
wherein all the phosphorothioate internucleoside linkages of the modified oligonuclectide are
sterecrandon. In certain embodiments, provided herein is a population of compounds,
wherein all the phosphorothioate internuclecside linkages of the modified oligonucleotide are
stereorandom.

{3137} Certain embodiments provide a composition comprising the compound of any
preceding embodiment and a pharmaceutically acceptable carrier,

{6138} Certain embodiments provide a composition comprising a compound of any
preceding embodiment, for use in therapy.

{6139} Certain erubodiments provide a method of treating, preventing, or amehiorating a
disease, disorder or condition associated with CFB in an individual comprising adminsiering
to the individual a compound targeted to UFB, thereby treaiing, preventing, or ameliorating
the disease.

{3140} In certain embodiments, the compound or composition of any foregoing embodiment
is administered to an individual. In certain embodiments, the disease, disorder, or condition 18
atypical hemolyvtic uremic syndrome (aHUS), paroxysmal nocturnal hemoglobinuria (PNH),
(3 glorerulopathy {C3G), IgA nephropathy (IgAN), systenuc lupus ervthematosus (SLE),
e.g.. lupus nephritis, diabetic nephropathy, membranous nephropathy, polveystic kidney
disease, age-related macular degeneration, thrombotic microangiopathy, mvasthenia gravis,
ischemia, reperfusion mjury, or rheumatoid arthritis (RA). In certain embodiments,
administering the compound mbubits or reduces or improves atypical hemolytic wremic
syndrome (aHUS), paroxysmal nocturnal hemoglobinuria {(PNH}, C3 glomerulopathy (C3G),
IgA nephropathy (IgAN}, systemic fupus erythematosus (SLE), e.g., lupus nephritis, diabetic
nephropathy, membranous nephropathy, polycystic kidney disease, age-related macular
degeneration, thrombotic microangiopathy, myasthenia gravis, ischemia, reperfusion injury,
rheumatoid arthritis (RA) or a symptom thereof.

{3141} In certain embodiments, a compound or cormposition comprising a compound of any
preceding embodiment is administered to an individual in a therapeutically effective amount.
In certain embodiments, a composition comprising a compound of any preceding
embodiment is administered to an individual at a dosage level sufficient to deliver about 1 to
100 mg/kg of body weight of the individual. In certain embodiments, a compound or
composition comprising a compound of any preceding embodiment is administered to an

individual at a fixed dose of about 25 mg to about 1,000 mg. In certain ernbodimsents, the
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compound or composition is adminisiered {o the individual one or more times in a day up to
the dosage level or fixed dose.

16142} In certain embodiments, a composition comprising a compound of any preceding
embodiment is administered to an individual daily, weekly, monthly, quarterly, or vearly. In
certain embodiments, a compound or composttion comprising a compound of any preceding
embodiment is administered to an individual about onee per quarter {i.e, once every three
maonths) to about once per vear. In certain embodiments, a compound or composition
comprising a compound of any preceding embodiment is administered {0 an individual about
once per quarter, about once every six months or about once per vear.

16143 Certain erobodunents provide a method of inhibiting expression of CFB n a cell
comprising contacting the cell with a compound targeted to CFB, thereby inhibiting
expression of CFB in the cell. In certain embodiments, the cell is in the liver of an individual.

In certain embodiments, the mdividual has, or is at risk of having

g, atypical hemolytic uremic
syndrome (aHUS). paroxysmal nocturnal hemoglobinuria (PNH), C3 glomerdopathy (C3G).
Ig A nephropathy (IgAN}, systemic fupus ervthematosus {SLE}, e g., lupus nephritis, diabetic
nephropathy, membranous nephropathy, polycystic kidney disease, age-related macular
degeneration, thrombotic microangiopathy, myastheria gravis, ischemma, reperfusion injury,
or theumatoid arthritis (RA).

{3144} Certain embodiments provide a method of reducing or inhibiting atypical hemolytic
uremice syndrome (aHUS), paroxysmal nocturnal hemoglobinuna (PNH), €3 glomerulopathy
{C3G), IgA nephropathy (IgAN), systemic fupus ervthematosus (SLE), e.g., lupus nephritis,
diabetic nephropathy, membranous nephropathy, polycystic kidney disease, age-related
macular degeneration, thrombotic microangiopathy, myvasthenia gravis, ischemia, reperfusion
mjury, rheumatoid arthriis {(RA) or a symptom of any thereof 1n an individual, comprising
admirnistering a compound targeted to CFB to the individual, thereby reducing or inlubiting
atyvpical hemolytic uremic syndrome (aHUS), paroxyvsmal nocturnal hemoglobinuria (PNH),
C3 glomerulopathy (C3(G), IgA nephropathy (JgAN), systernic hupus ervthematosus (SLE},
e.g., lupus nephritis, diabetic nephropathy, membranous nephropathy. polyeystic kidney
disease, age-related macular degeneration, thrombotic microangiopathy, myasthenia gravis,
ischemua, reperfusion injury, rtheumatoid arthritis {(RA) or a symptom of any thereof in the
mdividual. In certain emboduments, the individual has, or is at risk of having, atypical
hemolytic uremic syndrome (aHUS), paroxysmal nocturnal hemoglobinuria (PNH), C3
glomeralopathy {C3G), 1gA nephropathy (IgAN}, sysiemic lupus ervthematosus (SLE}, e.g.,
tapus nephritis, diabetic nephropathy, membranous nephropathy, polyevstic kidney disease,
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age-related macular degeneration, thrombotic microangiopathy, myasthenia gravis, ischemia,
reperfusion injury, theurmatoid arthritis {RA) or a symptom of any thereof. In certain
embaodiments, the compound 1s a compound targeted to CFB. In certain embodiments, the
compound is anv of the foregoing compounds. In certain embodiments, the compound or
composition s administered parenterally.

{31458} Certain embodiments provide use of a compound targeted to CFB for treating,
preventing, or amehiorating a disease, disorder or condition associated with CFB. In certain
embodiments, the disease, disorder, or condition is atypical hemolytic uremic syndrome
{aHUS), paroxysmal noctumal hemoglobinuria (PNH), 3 glomerdlopathy {C3G), IgA
nephropathy (IgAN}, systervic lupus ervthernatosus (SLE), e.g.. lupus nephritis, diabetic
nephropathy, membranous nephropathy, polyeystic kidney disease, age-related macular
degeneration, thrombotic microangiopathy, myasthenia gravis, ischemia, reperfusion injury,
or rheumatoid arthritis (RA). In certain embodiments, the compound is a compound targeted
to CFB. In certain embodiments, the compound is any of the foregoing compounds.

8146 Certain embodiments provide use of a compound targeted to CFB in the manufacture
of a medicament for treating, preventing, or ameliorating a disease, disorder or condition
associated with CFB. In certain embodiments, the disease, disorder, or condifion is atypical
hemolyiic wremic syndrome (aHUS), paroxysmal nocturnal hemoglobinuria (PNH), C3
glomerulopathy {C3G), IgA nephropathy (IgAN), systemic lupus ervthematosus (SLE}, eg.,
tupus nephritis, diabetic nephropathy, membranous nephropathy, polyevstic kidney disease,
age-related macular degeneration, thrombotic microangiopathy, myasthenia gravis, ischemia,
reperfusion injury, or rheumatoid arthritis (RA}. In certain embodiments, the compound is a
compound targeted to CFB. In certain embodiments, the compound is any of the foregoing
compounds.

Certain Indications

{3147} In certain aspects, the disclosure relates to methods of inhibiting CFB expression,
which can be useful for treating, preventing, or ameliorating a disease, disorder or condition
associated with CFB in an individual, by administration of a compound that targets CFB. In
certain embodiments, the compound can be a CFB specific inhibitor. In certain embodiments,
the compound can be an antisense oligonucleotide, an ohigomeric compound, or an
ohigonucleotide targeted to CFB.

13148} In certain aspects. the disclosure relates 1o treating, preventing, or ameliorating a
disease, disorder or condition associated with CFB. In certain embodiments, diseases,
disorders or conditions associated with CFB treatable, preventable, and/or ameliorable with
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the methods provided herein include atvpical hemolytic wemic syndrome (aHUS),
paroxysmal noctumal hemoglobinuria (PNH), C3 glomerulopathy (C3G), 1gA nephropathy
{dgAN), svstemic hupus erythematosus (SLE), e.g., tupus nephritis, diabetic nephropathy,
membranous nephropathy, polyeystic kidney disease, age-related macular degeneration,
thrombotic microangiopathy, myasthenia gravis, ischemia, reperfusion injury, or rheumatord
arthritis (RA). Certain compounds provided herein are directed (o compounds and
composttions that reduce atypical hemolytic uremic syndrome (aHUR), paroxysmal nocturnal
hemoglobinuria (PNH), U3 glomerulopathy (U3G), IgA nephropathy (IgAN), systemic hupus
ervthematosus (SLE}, ¢.g., lupus pephritis, diabetic nephropathy, membranous nephropathy,
polveystic kudnev disease, age-related macular degeneration, thrombotic microangiopathy,
myasthenia gravis, ischemia, reperfusion injury, rheumatoid arthritis {RA) or a symptom of
any thereof in an animal.

{3149} In certain embodiments, a method of treating, preventing, or amehiorating a disease,
disorder or condition associated with CFB in an individual comprises administering to the
individual a compound comprising a CFB specific inhibitor, thereby treating, preventing, or
ameliorating the disease, disorder, or condition. In certain embodiments, the individual is
identified as having, or at risk of having, a disease, disorder or condition associated with
CFB. In certain embodiments, the disease, disorder, or condition 1s a liver, kidney, or ocular
disease. In certain embodiments, the compound comprises an antisense oligonucleotide
targeted to CFB. In certain embodiments, the compound comprises an oligonucleotide
targeted to CFB. In certain embodiments, a compound comprises a modified oligonucleotide
{e.g., of 14 10 30, for example, 14 to 23, linked nucleosides} in length having a nucleobase
sequence comprising at least 14, at least 15, at leasi 16, at least 17, at least 18, af least 19, at
least 20, at least 21, at least 22, or at least 23 contiguous nuclecbases of any of the nucleobase
sequences of SEQ 1D NOs: 11-44 and 96-102. In certain embodiments, a compound
comprises a modified oligonucleotide (e.g., of 14 to 30, for example, 14 to 23, linked
nucleosides in length) having a nucleobase sequence compnising the nuclecbase sequence of
any one of SEQ 1D NOs: 11-44 and 96-102. In certain embodiments, a compound comprises
a modified oligonuclestide having a nucleobase sequence selected from the nuclesbase
sequences of any one of SEQ 1D NOs: 11-44 and 96-102. In certain embodiments, a
compound coraprises a modified oligonucleotide (e.g., of 14 to 30, for exaruple, 14 10 23,
linked nucleosides in length) having a muclecbase sequence comprising any one of the
nucleobase sequences of SEQ ID NQg. 24, 25, 42, 96, 97, 98, and 100, In certain
embodiments, a compound comprises a modified oligonucleotide having a nucleobase
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sequence selected from any one of the nucleobase sequences of SEQ ID NQOs: 24, 25, 42, 96,
97, 98, and 100 In any of the foregoing embodiments, the compound can be single-stranded
or double~stranded. In certain embodiments, a single-stranded compound can be 14 o 30, 14
10 23, 14 10 20, 16 t0 20, or 14 to 16, linkad nucleosides in length. In certain embodiments, a
single-stranded compound can be 14, 15, 16,17, 18, 19, 20, 21, 22, 23, 24, 25, 26,27, 28, 29,
or 30, linked nucleosides in length. In certain ernbodiments, a double-siranded compound can
comprise two oligonucieotides of the same or different lengths, as describad elsewhere
herein. In certain embodiments, a compound comprises a modified oligonucleotide (e.g., of
14 {0 30, for example, 14 to 23, inked mucleosides in length) having a nucleobase sequence
comprising at least 14, at least 15, at least 16, at least 17, atleast 18, at least 19, at least 20, at
feast 21, at least 22, or at least 23 contiguous nucleobases of the nucleobase sequence of SEQ
T2 NG 96, 97, 100 or 101, In certain embodiments, a compound comprises a modified
oligonucleotide (e.g., of 14 to 30, for example, 14 to 23, hinked nucleosides in length) having
a nuclechase sequence comprising at least 14, at least 13, at least 16, at least 17, at least 18, at
least 19, at least 20, at least 21, at least 22, or at least 23 contiguous nuclecbases of the
nucleobase sequence of SEQ D NQO: 93, 106, 109 or 110, In certain embodiments, a
compound coroprises a modified oligonucieotide having a nucleobase sequence selected from
the nucleobase sequences of SEQ D NO: 96, SEQ ID NO: 97, SEQ 1D NO: 100 and SEQ 1D
NG: 101, In certain embodiments, a compound comprises a modified oligonucieotide having
anucleohase sequence selected from the nucleobase sequences of SEQ 1D NO: 93, SEQ D
NO: 106, SEGQ ID NO: 109 and SEQ ID NO: 110, In certain embodiments, the compound
comprises a {irst modified oligonucleotide having a nucleobase sequence of SE(Q ID NO: 96
and a second modified oligonucleotide having a nuclecbase sequence of SEQ D NQO: 93. In
certain embodiments, the compound comprises a first modified oligonucleotide having a
nucleobase sequence of SEQ ID NO: 97 and a second modified oligonucleotide having a
nucleobase sequence of SEQ ID NG: 106. In certain embodiments, the compound comprises
a fust modified oligonucleotide having a nucleobase sequence of SEQ ID NO: 100 and a
second modified oligonucleotide having a nucleobase sequence of SEQ 1D NOG: 109 In
certain embodiments, the compound comprises a first modified oligonuclectide having a
nucleobase sequence of SEQ D NGO 101 and a second modified oligonucleotide having a
nucleobase sequence of SEQ ID NO: 110, Tn any of the foregoing ernbodirnents, the
compound can be an antisense oligonucleotide or oligomeric compound. In certain
embodiments, a compound comprises a first modified oligonucleotide (e.g., of 14 to 30, for
exarnple, 14 to 23, linked nucleosides in length) having a nuclecbase sequence comprising at
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least 14, at least 15, at least 16, at least 17, at least 18, at least 19, at least 20, at least 21, at
least 22, or at least 23 contiguous nuclesbases of any of the nucleobase sequences of SEQ ID
MNOs: 11-110 and a second modified oligonucleotide (e g, of 14 10 30, for example, 14 10 23,
linked mucleosides in length) having a region of complementarity to the first modified
oligonucleotide. In certain embodiments, a compound comprises a first modified
oligonucleotide (e.g., of 14 to 30, for example, 14 1o 23, linked nucleosides in length) having
a nuclechase sequence comprising the nuclecbase sequence of any one of SEQ ID NQOs: 11-
110 and a second modified oligonucleotide (e.g., of 14 10 30, for example, 14 to 23, linked
nucleosides in length) having a region of complementarity to the first modified
oligonucleotide. In certain ernbodiruents, a compound coroprises a first modified
sligonucleotide having a nucleobase sequence selected from the mucleobase sequences of any
one of SEQ ID NOs: 11-110 and a second modified oligonucleotide 19 to 23 linked
nucleosides in length baving a region of complementanity 1o the first oodified
oligonucleotide. In certain embodiments, the compound is adnunistered to the individual
parenterally. In certain embodiments, administering the compound improves, preserves, or
prevents atvpical hemolytic uremic syndrome (aHUS), paroxysmal nocturnal hemoglobinuria
(PNH), C3 glomerulopathy (C3G), IgA nephropathy (IgAN), systemic lupus erythematosus
(SLE}. e.g., lupus nephritis, diabetic nephropathy, membranous nephropathy, polycystic
kidney disease, age-related macular degeneration, thrombotic microangiopathy, myasthera
gravis, ischeria, reperfusion injury, rheumatoid arthritis (RA) or a symptom of any thereof in
an animal.

{6150} In certain embodiments, a method of treating, preventing, or ameliorating atypical
hemolvtic uremic syndrome (aRHUS), paroxysmal nochurnal hemoglobinuria (PNH), €3
glomerutopathy (C3(G), 1gA nephropathy (JgAN), systemic lupus ervthematosus (SLE). eg.,
tupus nephrits, diabetic nephropathy, membranous nephropathy. polyeystic kidney disease.
age-related macular degeneration, thrombotic microangiopathy, nwasthenia gravis, ischemia,
reperfusion njury, theumatoid arthritis (RA) or a syroptom of any thereof wn an aniroal
comprises adnunistering to the individual a compound comprising a CFB specific inhubitor,
thereby treating, preventing, or ameliorating atypical hemolytic uremic syndrome {aHUS),
paroxysmal noctumal hemoglobinuria (PNH), C3 glomerulopathy (C3G), 1gA nephropathy
{IgAN), systemic fupus ervthematosus (SLE), e.g., lupus nephrifis, diabetic nephropathy,
membranous nephropathy, polyveystic kidney disease, age-related macular degeneration,
thrombotic microangiopathy, myasthenia gravis, ischemia, reperfusion imjury, rheumatoid
arthritis (RA) or a symptom of any thereof, In certain embodiments, the compound comprises

39



WO 2023/097291 PCT/US2022/080448

an antisense oligonucleotide targeted to CFB. In certain embodiments, the compound
comprises an oligonucleotide targeted to CFB. In certain embodiments, a compound
comprises a modified ohigonucleotide {e.g., of 14 to 30, for example, 14 to 23, linked
nucleosides in length) having a nucleobase sequence comprising at least 14, at least 15, at
feast 16, atleast 17, at least 18, at feast 19, at least 20, at least 21, at leasi 22, or at east 23
contiguous mucleobases of any one of the nuclecbase sequences of SEQ 13 NOs: 11-44 and
96-102. In certain embodiments, a compound comprises a modified oligonucleotide (e.g.. of
14 10 30, for example, 14 to 23, linked mucleosides in length) having a nucleobase sequence
comprising the nucleobase sequence of any one of SEQ ID NOs: 11-44 and 96-102. Tn certain
embodiments, a compound comprises a modified oligonucleotide having a nucleobase
sequence selected from the nucleobase sequences of any one of SEQ 1D NOs: 11-44 and 96~
102, In certain embodiments, a compound comprises a modified oligonuclectide {e.g., of 14
to 30, {or exarople, 14 to 23, linked nucleosides in fength) having a nuclecbase sequence
comprising any one of the nuclechase sequences of SEQ 1D NOs: 24, 25, 42, 96, 97, 9%, and
100. In certain embodiments, a compound comprises a modified oligonucleotide having a
nucleobase sequence selected from the nucleobase sequences of any one of SEQ 1D NOs: 24,
25,42, 96,97, 98, and 100, In any of the {foregoing embodiments, the compound can be
single~stranded or double-stranded. In certain embodiments, a compound comprises a
maodified oligonuclectide {e.g., of 14 to 30, for example, 14 to 23, linked nucleosides in
tength) having a nucleobase sequence compnsing at least 14, at least 13, at least 16, at least
17, at least 18, at least 19, at least 20, at least 21, at least 22, or at least 23 contiguous
nucleobases of the nuclecbase sequence of SEQ 1D NO: 96, 97, 100 or 101, In certain
embodiments, a compound comprises a modified oligonucleotide {e.g., of 14 10 30, for
example, 14 to 23, linked nucleosides in length) having a nucleobase sequence comprising at
feast 14, atleast 15, at least 16, at least 17, at least 18, at least 19, at least 20, at least 21, at
feast 22, or at least 23 contiguous nucleobases of the nucleobase sequence of SEQ 1D NG: 93,
106, 109 or 110, In certain embodiuments, a compound comprises a modified oligonucleotide
having a nucleobase sequence selected from the nucleobase sequences of SEQ ID NQO: 96,
SEQ D NG 97, SEQ ID NO: 100 and SEQ ID NO: 101, In certain embodiments, a
compound comprises a modified oligonucleotide having a nucleobase sequence selected from
the nucleobase sequences of SEQ 1D NO: 93, SEQ ID NO: 106, SEQ 1D NG: 109 and SEQ
1D NO: 110, In certain embodiments, the compound comprises a first modified
oligonucleotide having a nucleobase sequence of SEQ 1D NG 96 and a second modified
oligonucleotide baving a nucleobase sequence of SEQ ID NO: 93. o certain embodiments,
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the compound comprises a first modified oligonuclectide having a nucleobase sequence of
SEQ ID NO: 97 and a second modified sligonuclestide having a nucleobase sequence of
SEQ ID NO: 106, In certain embodiments, the compound comprises a first modified
oligonuclectide having a nucleobase sequence of SEQ 1D NO: 100 and a second modified
oligonucleotide having a nucleobase sequence of SEQ 1D NG 109, Tn certain embodiments,
the compound comprises a first modified oligonucleotide having a nucleobase sequence of
SEQ ID NO: 101 and a second modified oligonucleotide having a nucleobase sequence of
SEQ I N 110, In any of the foregoing embodiments, the compound can be an antisense
oligonucleotide or oligomeric compound. In certain embodiments, a compound comprises a
first modified oligonucleotide {e.g., of 14 to 30, for example, 14 to 23, linked nucleosides in
tength) having a nucleobase sequence comprising at least 14, at least 15, at least 16, at least
17, at least 18, at least 19, at least 20, at least 21, at least 22, or at least 23 contiguous
nucleobases of any of the nucleobase sequences of SEQ 1D NOs: 11-110 a second modified
oligonucleotide {e.g., of 14 to 30, for example, 14 10 23, linked nucleosides in length) having
a region of complamentarity to the first modified oligonucleotide. In certain embodiments, a
compound cormprises a first modified oligonucleotide fe.g., of 14 to 30, {or example, 14 to
23, linked nucleosides in length) having a nucleobase sequence comprising the nucleobase
sequence of any one of SEQ 1D NOs: 11-110 and a second modified oligonucleotide {(e.g., of
14 10 30, for example, 14 (0 23, Hinked nucleosides in length} having a region of
complementarity to the first modified ohigonucieotide. Tn certain embodiments, a corpound
comprises a first modified oligonucleotide having a nucleobase sequence selected from the
nucleobase sequences of any one of SEQ ID NOs: 11-110 and a second modified
oligonucleotide 19 to 23 linked nucleosides in length having a region of complementarity to
the first modified oligonuclectide. In certain embodiments, administering the compound
improves, preserves, or prevents atypical hemolytic urenuc syndrome (aHUR), paroxysmal
nocturnal hemoglobinuria (PNH}), O3 glomerulopathy (C3G), IgA nephropathy (IgAN),
svstemic lupus ervthematosus (SLE), e.g., lupus nephnitis, diabetic nephropathy, membranous
nephropathy, polycystic kidney disease, age-related macular degeneration, thrombotic
microangiopathy, myasthenia gravis, ischemia, reperfusion injury, rheamatoid arthritis (RA)
or a symptom of any thereof in an animal. In certain embodiments, the individual is identified
as having, or at risk of having, a disease, disorder or condition assoctated with CFB.

3151} In certain embodiments, a method of inhibiting expression of CFB in an individual
having, or at risk of having, a disease, disorder or condition associated with CFB comprises
admanistering to the individual a coropound compnsing a CFB specific inhibitor, thereby
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inhibiting expression of CFB in the individual. In certain embodiments, administering the
compound intubits expression of CFB in the liver. In certain embodiments, the disease,
disorder or condition is a coroplement pathway related disease, disorder or condition oris
atvpical hemolytic wemic syndrome (aHUS), paroxysmal nocturnal hemogiohinuria (PNH),
C3 glomerulopathy (C3G), IgA nephropathy (IgAN), systemic lupus erythematosus (SLE),
e.g., lupus nephritis, diabetic nephropathy, membranous nephropathy, polveystic kidney
disease. age-related macular degeneration, thrombotic microangiopathy, myasthenia gravis,
ischemia, reperfusion injury, or theumatoid arthritis (RA). In certain embodiments, the
individual has, or is at risk of having, atypical hemolytic uremic syndrome (alUS},
paroxysmal nocturnal hemoglobinuria (PNH}), C3 glomerulopathy (C3G), 1gA neplvopathy
(IgAN}, systemic hupus ervthematosus (SLE}, e.g., lupus nephritis, diabetic nephropathy,
membranous nephropathy, polycystic kidney disease, age-related macular degeneration,
thrombotic ricroangiopathy, myasthenia gravis, ischenua, reperfusion injury, or theurnatoid
arthritis (RA}. In certain embodimenis, the compound comprises an antisense oligonucleotide
targeted to {FB. In certain embodiments, the compound comprises an oligonucleotide
targeted to CFB. In certain embodiments, a compound coraprises a modified oligonucleotide
{e.g., of 14 1o 30, for example, 14 to 23, livked vucleosides in length) baving a nucleobase
sequence comprising at least 14, at least 15, at least 16, at least 17, at least 18, at least 19, at
teast 20, at least 21, at least 22, or at Jeast 23 contiguous nucleobases of any of the nucleobase
sequences of SEQ 113 NGs: 11-44 and 96-102. In certarn embodiments, a compound
comprises a modified oligonucleotide {e.¢., of 14 to 30, for example, 14 to 23, linked
nucleosides in length) having a nucleobase sequence comprising the nucleobase sequence of
any one of SEQ 1D NGs: 11-44 and 96-102. In certain embodiments, a compound comprises
a modified oligonucleotide having a nuclechase sequence selected from the nuclecbase
sequence of any one of SEQ 1D NOs: 11-44 and 96-102. In certain embodiments, a
compound comprises a modified oligonucleotide {e.g., of 14 1o 30, for example, 14 {0 23,
linked nucleosides in length) having a nucleobase sequence comprising any one of the
nuclechase sequences of SEQ 1D NOs: 24, 25, 42, 96, 97, 98, and 100. In certain
embodiments, a compound comprises a modified oligonucleotide having a nucleobase
sequence selected from the nucleobase sequences of any one of SEQ ID NGs: 24, 25, 42, 96,
97, 98, and 100, In any of the foregoing embodiments, the corapound can be single~stranded
or double-stranded. In certain embodiments, a compound comprises a modified
oligonucleotide (e.g., of 14 to 30, for example, 14 1o 23, linked nucleosides in length) having
anucleobase sequence comprising at least 14, at least 15, at least 16, at least 17, at least 18, at
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least 19, at least 20, at least 21, at least 22, or at least 23 contiguous nucleobases of the
nucleobase sequence of SEQ D NG 96, 97, 100 or 101, In certain embodiments, 3
compound comprises a modified oligonucleotide {e.g., of 14 to 390, for exarople, 14 1o 23,
linked nucleosides in length) having a mucleobase sequence comprising at feast 14, at least
15, atleast 16, at feast 17, at least 18, at least 19, at least 20, at least 21, at least 22, or at least
23 contiguous nucleobases of the nucleobase sequence of SEGQ ID NG 93, 106, 109 or 110
In certain embodiments, a compound comprises a modified oligonucleotide having a
nuclecbase sequence selected from the nucleobase sequences of SEQ ID NO: 96, SEQ ID
NO: 97, SEQ ID NG: 100 and SEQ ID NO: 101, In certain embodiments, a compound
comprises a modified oligonucleotide having a vucleobase sequence selected from the
nucleobase sequences of SEQ ID NO: 93, SEQ ID NO: 106, SEQ 1D NO: 109 and SEG 1D
WNO: 110, In certain embodiments, the compound comprises a first modified oligonucleotide
having a nucleobase sequence of SEQ 1D NO: 96 and a second modified oligonucleotide
having a nucleobase sequence of SEQ ID NG: 93. In certain embodiments, the compound
comprises a first modified oligonucleotide having a nucleobase sequence of SEQ ID NO: 97
and a second modified oligonucleotide having a nucleobase sequence of SEQ T NG: 106, In
certain embodiments, the compound comprises a first modified oligonucleotide having a
nucleobase sequence of SEQ ID NO: 100 and a second modified oligonucleotide having a
nucleobase sequence of SEQ ID NO: 109, In certain embodiments, the compound comprises
a first modified ohigonucleotide having a nucleobase sequence of SEGID NG 101l and a
second modified oligonucleotide having a nucleobase sequence of SEQ 1D NG: 110, In any
of the foregoing embodiments, the compound can be an antisense oligonucleotide or
oligomeric compound. In certain embodiments, a compound comprises a first modified
oligonucleotide (e.g., of 14 10 30, for example, 14 to 23, linked nucleosides in length) having
a nucleobase sequence comprising at least 14, at least 15, at least 16, at least 17, at least 18, at
feast 19, at least 20, at least 21, at least 22, or at least 23 contiguous nuclesbases of any of the
nuclechase sequences of SEQ 1D NQOs: 11-110 and a second modified oligonucleotide (e.g.,
of 14 to 30, for example, 14 to 23, linked nucleosides in length} having a region of
complementarity to the first modified oligonucieotide. In certain embodiments, a compound
comprises a {irst modified ohigonucleotide {e.g., of 14 10 30, for example, 14 to 23, linked
nucleosides 1o length) having a nucleobase sequence coraprising the nucleobase sequence of
any one of SEQ 1D NOs: 11-110 and a second modified oligonucleotide (e.g., of 14 1o 30, for
example, 14 to 23, linked nucleosides in length) having a region of complementarity to the
first modified ohgonucleotide. Tn certain embodiments, a compound comprises a first
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maodified ohigonuclestide having a nucleobase sequence selected from the nuclechase
sequences of any one of SEQ 1D NOs: 11-110 and a second modified oligonucleotide 19 (o
23 hinked nucleosides in length baving a region of complementarity 1o the first modified
oligonucleotide. In certain embodiments, the compound is administerad to the individual
parenterally. In certain embodiments, administering the compound mproves, preserves, or
prevents aty pical hemolvtic uremic syndrome (aHUS), paroxysmal nocturnal hemoglobinuria
{(FNH}, C3 glomerulopathy {(C3G), lgA nephropathy (IgAN), systemic lupus erythematosus
{SLE), e g.. lupus nephritis, diabetic nephropathy, membranous nephropathy, polveystic
kidney disease, age-related macular degeneration, thrombotic microangiopathy, myasthenia
aravis, ischemia, reperfusion wyury, theuroatoid artheitis (RA)Y or a symptom of any thereofIn
certain embodiments, a method of inhibiting expression of CFB in a cell comprises
contacting the cell with a compound comprising a {FB specific inhibitor, thereby inhibiting
expression of CFB in the cell. In certain embodiments, the cell is a hepatocyte. In certain
embodiments, the cell 1s in the liver. In certain embodiments, the cell is in the liver of an
individual who has, or is at risk of having, atypical hemolvtic uremic syndrome (aHUS),
paroxysmal noctumal hemoglobimuria (PNH), C3 glomerolopathy (C3G), IgA nephropathy
(JgAN), systemic hupus erythematosus (SLE), e.g., lupus nephritis, diabetic nephropathy,
membranous nephropathy, polveystic kidney disease, age-related macular degeneration,
thrombotic microangiopathy, myasthenia gravis, ischemia, reperfusion injury, or theumatoid
arthritis (RA). In certain embodiments, the compound comprises an antisense ohgonucleotide
targeted to CFB. In certain embodiments, the compound comprises an oligonuclectide
targeted to CFB. In certain embodiments, a compound comprises a modified oligonucleotide
{e.g., of 14 10 30, for example, 14 to 23, linked nucleosides in length) having a nucleobase

sequence comprising at least 14, at least 15, at least 16, at least 17, at least 18, at least 19, at

least 20, at least 21, at least 22, or at least 23 contiguous nucleobases of any of the nucleobase
sequences of SEQ 1D NQOs: 11-44 and 96-102. In certain embodiments, a compound
comprises a roodified oligonucleotide (e.g., of 14 1o 30, for example, 14 to 23, hnked
nucleosides in length) having a nucleobase sequence comprising the nuclecbase sequence of
any one of SEQ 113 NOs: 11-44 and 96-102. In certain embodiments, a compound comprises
a modified oligonucleotide having a nuclechase sequence selected from the nuclecbase
sequences of any one of SEQ ID NOs: 11-44 and 96-102. In certain embodiments, a
compound comprises a modified oligonucleotide {e.g., of 14 1o 30, for exampie, 14 to 23,
linked nucleosides n length) having a nucleobase sequence comprising any one of the

nuclechase sequences of SEQ 1D NOs: 24, 25, 42, 96, 97, 98, and 100. In certain
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embodiments, a compound comprises a modified oligonucleotide having a nucleobase
sequence selected from the nucleobase sequences of any one of SEQ ID NGs: 24, 25, 42, 96,
97, 98, and 100. In any of the foregoing embaodiments, the coropound can be single-stranded
or double-stranded. In certain embodiments, a compound comprises a modified
oligonucleotide {e.g., of 14 1o 30, for example, 14 1o 23, linked nucleosides in length) having
a nucleobase sequence comprising at least 14, at least 15, at least 16, at least 17, at least 18, at
least 19, at least 20, at least 21, at least 22, or at least 23 contiguous nucleobases of the
nuclecbase sequence of SEQ D NO: 96, 97, 100 or 101, In certain embodiments, a
compound comprises a modified oligonucleotide (e.g., of 14 to 30, for example, 14 10 23,
linked nucleosides in length) having a mucleobase sequence comprising at least 14, at least
15, at least 16, at least 17, at least 18, at least 19, at least 20, at least 21, at least 22, or at least
23 contiguous nucleobases of the nuclecbase sequence of SEQ ID NG 93, 106, 109 or 110
In certain embodiments, a compound cormprises a modified oligonucleotide having a
nucleobase sequence selected from the nucleobase sequences of SEQ 1D NGO 96, SEG ID
NO: 100 and SEQ 1D NO: 101, In certain embodiments, a compound comprises a modified
oligonucleotide having a nucleobase sequence selected from the nucleobase sequences of
SEQ ID NO: 93, SEQ ID NG 106, SEQ D NO: 109 and SEQ ID NO: 110, In certain
embodiments, the compound comprises a first modified oligonucleotide having a nucleobase
sequence of SEQ ID NO: 96 and a second meodified oligonucleotide having a nucleobase
sequence of SEG 1D NO: 93, In certain embodiments, the compound comprises a first
maodified oligonuclectide having a nucleobase sequence of SEQ 1D NO: 97 and a second
maodified oligonuclestide having a nucleobase sequence of SEG 1D NQG: 106, In certain
embodiments, the compound comprises a first modified oligonucleotlide having a nucleobase
sequence of SEQ [ NO: 100 and a second modified oligonucleotide having a nucleobase
sequence of SEQ 1D NO: 109, In certain embodiments, the compound comprises a first
modified oligonucleotide having a mucleobase sequence of SEQ ID NO: 101 and a second
modified ohigonucieotide having a nucleobase sequence of SEQ D NG: 110, In any of the
foregoing embodiments, the compound can be an antisense oligonucleotide or oligomeric
compound. In certain embodiments, a compound comprisas a first modified cligonucieotide
{e.g., of 14 10 30, for example, 14 to 23, linked nucleosides in length) having a nucleobase
sequence comprising at least 14, at least 15, at least 16, at least 17, at least 18, at least 19, at
least 20, at least 21, at least 22, or at least 23 contiguous nucleobases of any of the nucleobase
sequences of SEQ 1D NOGs: 11-110 and a second modified oligonucleotide {e.g., of 14 10 30,
for example, 14 to 23, linked nucleosides in length) having a region of complerentarity to
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the first modified oligonucieotide. In certain embodiments, a compound comprises a first
modified oligonucleotide (e.g., of 14 10 30, for example, 14 o 23, linked nucleosides in
length) having a nucleobase sequence comprising the nucleobase sequence of any one of
SEQ ID NQOs: 11-110 and a second modified oligonucieotide {e.g., of 14 to 30, for example,
14 1o 23, linked nucleosides in length) having a region of complementarity to the first
maodified oligonucleotide. In certain embodiments, a compound comprises a first modified
oligonucleotide having a nucleobase sequence selected from the nucleobase sequences of any
one of SEQ ID NQOs: 11-110 and a second medified ohigonucleotide 19 to 23 linked
nucleosides in length having a region of complementarity 1o the first modified
oligonucleotide.

{3152} In certain embodiments, a method of reducing or inhibiting a complement pathway
related disease, disorder or condition or atypical hemolytic uremic syndrome (aHUS},
paroxysmal noctumnal hemoglobinuria (PNH), C3 glomerulopathy (C3G), IgA nephropathy
(IgAN), systemic hupus erythematosus (SLE), e g., hupus nephritis, diabetic nephropathy,
membranous nephropathy, polveystic kidney disease, age-related macular degeneration,
thrombotic microangiopathy, myasthema gravis, ischemia, reperfusion injury, or rheumatoid
arthritis (RA) in an individual having, or at risk of having, a disease associated with CFB
comprises administering to the individual a compound comprising a CFB specific ihibitor,
thereby reducing or inhibiting a complement pathway related disease, disorder or condition or
atypical hemolvitic uremic svadrome (aHUS), paroxyvsmal nocturnal hemoglobinuna (FNH),
3 glomerulopathy (C3G), IgA nephropathy (lg AN}, systemic lupus eryvthematosus {(SLE),
e.g., lupus nephritis, diabetic nephropathy, membranous nephropathy, polycystic kidney
disease, age-related macular degeneration, thrombotic microangiopathy, myasthenia gravis,
ischenua, reperfusion injury, or theurnatoid arthritis (RA) in the individual. In certain
embodiments, the individual has, or is at nisk of having, atypical hemolviic uremic syndrome
(aHUS}, paroxysmal nocturnal hemoglobinuria (PNH), C3 glomerulopathy (C3G), IgA
nephropathy (IgAN), svstemic lupus ervthematosus (SLE), e.g., lupus nephritis, diabetic
nephropathy, membranous nephropathy, polyeoystic kidney disease, age-related macular
degeneration, thrombotic microangiopathy, myasthenia gravis, ischemia, reperfusion injury,
or theurnatoid arthritis (RA). In certain embodiments, the compound comprises an antisense
ohigonucleotide targeted to CFB. In certain embodiments, the compound comprises an
oligonuclectide targeted to CFB. In certain embodiments, a compound comprises a modified
oligonucleotide (e.g., of 14 to 30, for example, 14 1o 23, linked nucleosides in length) having
anucleobase sequence comprising at least 14, at least 15, at least 16, at least 17, at least 18, at
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least 19, at least 20, at least 21, at least 22, or at least 23 contiguous nucleobases of any of the
nucleobase sequences of SEQ 1D NOs: 11-44 and 96-102. In certain embodiments, a
compound comprises a modified oligonucleotide {e.g., of 14 o 30, for exarople, 14 10 23,
linked mucleosides in length) having a muclecbase sequence comprising the nucleobase
sequence of any one of SEQ 1D NQOs: 11-44 and 96-102. In certain embodiments, a
compound comprises a modified oligonuclestide having a nucleobase sequence selected from
the nucleobase sequences of any one of SEQ 1D NOs: 11-44 and 96-102. In certain
embodiments, a compound comprises a modified oligonucleotide {e.g., of 14 i0 30, for
example, 14 to 23, linked nucleosides in length) having a nuclesbase sequence comprising
the nucleobase sequence of any one of SEQ 1D NQOs: 24, 25, 42, 96, 97, 98, and 100. In
certain embodiments, a compound comprises a modified oligonucleotide having a nucleobase
sequence selected from the nucleobase sequences of any one of SEQ 1D NOs: 24, 25, 42, 96,
97, 98, and 100. In any of the foregoing embodiments, the compound can be single-stranded
or double-stranded. In certain embodiments, a compound comprises a modified
oligonucleotide {e.g., of 14 10 30, for example, 14 to 23, linked nucleosides in length) having
a nuclecbase sequence comprising at least 14, at least 15, at least 16, at least 17, at least 18, at
least 19, at least 20, at least 21, at least 22, or af least 23 contiguous nuclecbases of the
nucleobase sequence of SEQ ID NO: 96, 97, 100 or 101, In certain embodiments. a
compound comprises a modified oligonucleotide {e.g., of 14 1o 30, for example, 14 {0 23,
tinked nucleosides n length) having a nucleobase sequence comprising at least 14, at least
15, at least 16, at least 17, at least 18, at least 19, at least 20, at least 21, at least 22, or at least
23 contiguous mucleobases of the nucleobase sequence of SEQ ID NG 93, 106, 109 or 110
In certain embodiments, a compound comprises a modified oligonucleotide having a
nucleobase sequence selecied from the nucleobase sequences of SEGQ ID NG 96, SEQ ID
NO: 97, SEQ 1D NO: 100 and SEQ 1D NO: 101, In certain embodiments, a compound
comprises a modified oligonucleotide having a nucleobase sequence selected from the
nuclechase sequences of SEQ 1D NOG: 93, SEQ 1D NO: 106, SEQ ID NO: 109 and SEQ 1D
NGO 110, In certain embodiments, the compound comprises a first modified ohigonuclectide
having a nucleobase sequence of SE(Q ID NG: 96 and a second modified oligonucleotide
having a nuclecbase sequence of SEQ ID NG: 93, In certain embodiments, the compound
comprises a first modified chigonucleotide having a nucleobase sequence of SEQ ID NG 97
and a second modified oligonucleotide having a nucleobase sequence of SEQ ID NO: 106, In
certain embodiments, the compound comprises a first modified oligonucleotide having a
nucleobase sequence of SEQ 1D NO: 100 and a second modified oligonucleotide having a
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nucleobase sequence of SEQ 1D NG 109, In certain embodiments, the compound comprises
a first modified oligonucleotide having a nucleobase sequence of SEQ IDNO: 101 and a
second modified oligonucleotide having a nucleobase sequence of SEQ ID NG: 110, In any
of the foregoing embodiments, the compound can be an antisense oligonucleotide or
oligomenc compound. In certain embodiments, a compound comprises a first modified
oligonucleotide (e.g., of 14 to 30, for example, 14 1o 23, linked nucleosides in length) having
a nuclecbase sequence comprising at least 14, at least 15, at least 16, at least 17, at least 18, at
least 19, at least 20, at least 21, at least 22, or at least 23 contigucus nucleobases of any of the
nucleobase sequences of SEQ 13 NOs: 11-110 and a second modified oligonucleotide {e.g.,
of 14 to 30, for example, 14 1o 23, hinked nucleosides in length) having a region of
complementarity to the first modified oligonucleotide. In certain embodiments, a compound
comprises a first modified oligomucleotide (e.g., of 14 to 30, for example, 14 10 23, linked
nucleosides in length) having a nucleobase sequence compnising the nucleobase sequence of
any one of SEQ ID NQOs: 11-110 and a second modified oligonucleotide {(e.g., of 14 10 30, for
example, 14 t0 23, linked nucleosides in length} having a region of complementarity to the
first modified oligonucleotide. In certain embodiments, a compound comprises a first
modified oligonucleotide having a nucleobase sequence selected from the nucleobase
sequences of anv one of SEQ ID NQOs: 11-110 and a second modified oligonucleotide 19 to
23 linked nucleosides in length having a region of complementarity to the first modified
oligonucleotide. In certain embodiments, the compound is adnunistered to the individual
parenterally. In certairy embodiments, the individual 1s identified as baving, or at risk of
having, a disease, disorder or condition associated with CFB.

{6153} Certain embodiments are drawn {0 a compound comprising a CFB specific inhibitor
for use in treating a disease, disorder or condition assoctated with CFB. In certain
embodiments, the disease, disorder, or condition 15 atypical hemolytic uremic syndrome
(aHUS}, paroxysmal nocturnal hemoglobinuria (PNH), €3 glomerulopathy (C3G), IgA
nephropathy (IgAN), svstemic lupus ervthematosus (SLE), e.g., lupus nephritis, diabetic
nephropathy, membranous nephropathy, polyeystic kidney disease, age-related macular
degeneration, thrombotic microangiopathy, myasthenia gravis, ischemia, reperfusion injury,
or theurnatoid arthritis (RA). In certain embodiments, the compound comprises an antisense
ohigonucleotide targeted to CFB. In certain embodiments, the compound comprises an
oligonuclectide targeted to CFB. In certain embodiments, a compound comprises a modified
oligonucleotide (e.g., of 14 to 30, for example, 14 to 23, linked nucleosides in length) having
anucleobase sequence comprising at least 14, at least 15, at least 16, at least 17, at least 18, at
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least 19, at least 20, at least 21, at least 22, or at least 23 contiguous nucleobases of any of the
nucleobase sequences of SEQ 1D NOs: 11-44 and 96-102. In certain embodiments, a
compound comprises a modified oligonucleotide {e.g., of 14 o 30, for exarople, 14 10 23,
linked mucleosides in length) having a muclecbase sequence comprising the nucleobase
sequence of any one of SEQ 1D NQOs: 11-44 and 96-102. In certain embodiments, a
compound comprises a modified oligonuclestide having a nucleobase sequence selected from
the nucleobase sequences of any one of SEQ 1D NOs: 11-44 and 96-102. In certain
embodiments, a compound comprises a modified oligonucleotide {e.g., of 14 i0 30, for
example, 14 to 23, linked nucleosides in length) having a nuclesbase sequence comprising
the nucleobase sequence of any one of SEQ 1D NQOs: 24, 25, 42, 96, 97, 98, and 100. In
certain embodiments, a compound comprises a modified oligonucleotide having a nucleobase
sequence selected from the nucleobase sequences of any one of SEQ 1D NOs: 24, 25, 42, 96,
97, 98, and 100, In any of the foregoing embodiments, the compound can be single-stranded
or double-stranded. In certain embodiments, a compound comprises a modified
oligonucleotide {e.g., of 14 10 30, for example, 14 to 23, linked nucleosides in length) having
a nuclecbase sequence comprising at least 14, at least 15, at least 16, at least 17, at least 18, at
least 19, at least 20, at least 21, at least 22, or af least 23 contiguous nuclecbases of the
nucleobase sequence of SEQ ID NO: 96, 97, 100 or 101, In certain embodiments. a
compound comprises a modified oligonucleotide {e.g., of 14 1o 30, for example, 14 {0 23,
tinked nucleosides n length) having a nucleobase sequence comprising at least 14, at least
15, at least 16, at least 17, at least 18, at least 19, at least 20, at least 21, atleast 22, or at least
23 contiguous mucleobases of the nucleobase sequence of SEQ ID NG 93, 106, 109 or 110
In certain embodiments, a compound comprises a modified oligonucleotide having a
nucleobase sequence selecied from the nucleobase sequences of SEQ ID NG 96, SEQ ID
NO: 97, SEQ 1D NO: 100 and SEQ 1D NO: 101, In certain embodiments, a compound
comprises a modified oligonucleotide having a nucleobase sequence selected from the
nuclechase sequences of SEQ 1D NOG: 93, SEQ 1D NO: 106, SEQ ID NO: 109 and SEQ 1D
NGO 110, In certain embodiments, the compound comprises a first modified ohigonuclectide
having a nucleobase sequence of SE(Q ID NG: 96 and a second modified oligonucleotide
having a nuclecbase sequence of SEQ ID NG: 93, In certain embodiments, the compound
comprises a first modified chigonucleotide having a nucleobase sequence of SEQ ID NG 97
and a second modified oligonucleotide having a nucleobase sequence of SEQ ID NO: 106, In
certain embodiments, the compound comprises a first modified oligonucleotide having a
nucleobase sequence of SEQ 1D NO: 100 and a second modified oligonucleotide having a
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nucleobase sequence of SEQ 1D NG 109, In certain embodiments, the compound comprises
a first modified oligonucleotide having a nucleobase sequence of SEQ IDNO: 101 and a
second modified oligonucleotide having a nucleobase sequence of SEQ ID NG: 110, In any
of the foregoing embodiments, the compound can be an antisense oligonucleotide or
oligomenc compound. In certain embodiments, a compound comprises a first modified
oligonucleotide (e.g., of 14 to 30, for example, 14 1o 23, linked nucleosides in length) having
a nuclecbase sequence comprising at least 14, at least 15, at least 16, at least 17, at least 18, at
least 19, at least 20, at least 21, at least 22, or at least 23 contigucus nucleobases of any of the
nucleobase sequences of SEQ 13 NOs: 11-110 and a second modified oligonucleotide {e.g.,
of 14 to 30, for example, 14 1o 23, hinked nucleosides in length) having a region of
complementarity to the first modified oligonucleotide. In certain embodiments, a compound
comprises a first modified oligomucleotide (e.g., of 14 to 30, for example, 14 1o 23, linked
nucleosides in length) having a nucleobase sequence compnising the nucleobase sequence of
any one of SEQ ID NQOs: 11-110 and a second modified oligonucleotide {(e.g., of 14 10 30, for
example, 14 t0 23, linked nucleosides in length} having a region of complementarity to the
first modified oligonucleotide. In certain embodiments, a compound comprises a first
modified oligonucleotide having a nucleobase sequence selected from the nucleobase
sequences of anv one of SEQ ID NQOs: 11-110 and a second modified oligonucleotide 19 to
23 linked nucleosides in length having a region of complementarity to the first modified
oligonucleotide. In certain embodiments, the compound 15 administered to the individual
parenterally.

{6154} Certain embodiments are drawn {0 a compound comprising a CFB specific inhibitor
for use in redacing or inhibiting a complement pathway related disease, disorder or condition
or atypical hemolytic uremic syndrome (aHUS), paroxysmal nocturnal hemoglobinuria
(PNH), C3 glomerulopathy (C3G), IgA nephropathy (IgAN), systemic lupus erythematosus
(SLE}, eg., lupus nephritis, diabetic nephropathy, membranous nephropathy, polycystic
kidney disease, age-related macular degeneration, thrombotic microangiopathy, myvasthenia
gravis, ischemia, reperfusion injury, or rheumatoid arthritis (RA} or a symptom of any
thereof. In certain embodiments, the compound comprises an antisense oligonucleotide
targeted to CFB. In certain embodiments, the compound comprises an oligonucieotide
targeted to CFB. In certain embodiments, a compound coraprises a modified oligonucieotide
{e.g., of 14 1o 30, for example, 14 to 23, linked nucleosides in length} having a nucleobase
sequence comprising at least 14, at least 15, at least 16, af least 17, at least 18, at least 19, at
least 20, at least 21, at least 22, or at least 23 contiguous nucleobases of any of the nucleobase
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sequences of SEQ ID NOs: 11-44 and 96-102. In certain embodiments, a compound
comprises a modified oligonucleotide {e.g., of 14 {0 30, for example, 14 to 23, linked
nucleosides in length) having a nucleobase sequence comprising the nucleobase sequence of
any one of SEQ 1D NOs: 11-44 and 96-102. In certain embodiments, a compound comprises
a modified oligonucleotide having a nuclecbase sequence selected from the nuclecobase
sequences of any one of SEQ ID NOs: 11-44 and 96-102. In certain emnbodiments, a
compound comprises a modified oligonucleotide (e g., of 14 to 30, for example, 14 to 23,
linked nucleosides in length} having a miclecbase sequence comprising the nuclecbase
sequence of any one of SEQ ID NOs: 24, 25, 42, 96, 97, 98, and 100, In certain
embodiments, a compound comprises a modified oligonucleotide having a nucleobase
sequence selected from the nucleobase sequence of any one of SEQ 1D NQOs: 24, 25, 42, 96,
97, 98, and 100. In any of the foregoing embodiments, the compound can be single-stranded
or double-stranded. Tn certain embodiments, a compound comprises a modified
oligonucleotide {e.g., of 14 to 30, for example, 14 10 23, linked nucleosides in length) having
anuclecbase sequence comprising at least 14, at least 13, at least 16, at least 17, at least 18, at
least 19, at teast 20, at least 21, at least 22, or at least 23 contigucus nucleobases of the
nucleobase sequence of SEQ 1D NO: 96, 97, 100 or 101, In certain embodiments, a
compound comprises a modified oligonucleotide {e.g., of 14 to 30, for example, 14 10 23,
linked nucleosides n length) having a nucleobase sequence comprising at feast 14, at least
15, at least 16, at least 17, at least 18, at least 19, at least 20, at least 21, at least 22, or at least
23 contiguous nucleobases of the nucleobase sequence of SEQ ID NG: 93, 106, 109 or 110
In certain embodiments, a compound comprises a modified oligonucleotide having a
nucleobase sequence selecied from the nucleobase sequences of SEQ ID NGO 96, SEQ ID
NO: 97, SEQ ID NG: 100 and SEQ ID NO: 101, In certain embodiments, a compound
comprises a modified oligonucleotide having a nucleobase sequence selected from the
nucleobase sequences of SEQ ID NO: 93, SEQ ID NO: 106, SEQ 1D NO: 109 and SEGQ ID
NG: 110, In certain embodiments, the compound coroprises a first modified ohigonucleotide
having a nucleobase sequence of SEQ ID NG: 96 and a second modified oligonuclectide
having a nucleobase sequence of SEQ ID NG: 93. In certain embodiments, the compound
comprises a first modified oligonucleotide having a nucleobase sequence of SEQ ID NG: 97
and a second modified oligonucleotide having a nucleobase sequence of SEQ ID NO: 106, In
certain embodiments, the compound comprises a first modified oligonucleotide having a
nucleobase sequence of SEQ ID NO: 100 and a second modified cligonucleotide having a
nucleobase sequence of SEQ 1D NO: 109. In certain embodiments, the coropound comprises
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a first modified oligonucleotide having a nucleobase sequence of SEQ ID NG 101 and a
second modified oligonucleotide having a nucleobase sequence of SEQ TD NG 110, In any
of the foregoing embodiments, the compound can be an antisense oligonucleotide or
oligomeric compound. In certain embodiments, a cornpound comprises a first modified
oligonucleotide (e.g., of 14 to 30, for example, 14 to 23, linked nucleosides in length) having
a nucleobase sequence comprising at least 14, at least 15, at least 16, at least 17, at least 18, at
least 19, at least 20, at least 21, at least 22, or at least 23 contiguous nucleobases of any of the
nuclecbase sequences of SEQ ID NOs: 11-110 and a second modified oligonuclectide {e.g.,
of 14 to 30, for example, 14 10 23, hinked nucleosides in length) having a region of
complementartty to the fitst roodified oligonucieotide. In certain embodiments, a compound
comprises a first modified oligomucleotide (e.g., of 14 to 30, for example, 14 to 23, linked
nucleosides in length) having a nucleobase sequence comprising the nucleobase sequence of
any one of SEQ ID NQs: 11-110 and a second modified oligonucleotide {e.g., of 14 10 30, for
example, 14 to 23, linked nucleosides in length) having a region of complementanty to the
first modified oligonucleotide. In certain embodiments, a compound comprises a first
modified oligonucleotide having a nucleobase sequence selected from the nucleobase
sequences of any one of SEQ 1D NOs: 11-110 and a second modified oligonucleotide 19 to
23 linked nucleosides in length having a region of complementarity to the first modified
oligonucleotide.

{6185} Certain embodiments are drawn 1o the use of a compound compuising a CFB speaific
inhibitor for the manufacture or preparation of a medicament for treating a disease, disorder
or condition associated with CFB. Certain embodiments are drawn to the use of a compound
comprising a CFB specific inhibitor for the preparation of a medicament for ireating a
disease, disorder or condition associated with CFB. In certain embodiments, the disease,
disorder. or condition is a complement pathway related disease, disorder, or condition. In
certain embodiments, the disease, disorder, or condition is atypical hemolviic uremic
syndrome (aHUS), paroxysmal nocturnal hemoglobinuria (PNH), C3 glomerulopathy (C3G),
IgA nephropathy (Ig AN}, systemic lupus ervthematosus (SLE), e.g., lupus nephritis, diabetic
nephropathy, membranous nephropathy, polycvstic kidney disease, age-related macular
degeneraiion, thrombotic microangiopathy, myasthenia gravis, ischemia, reperfusion injury,
or theurnatoid arthritis (RA). In certain erobodirnents, the compound comprises an antisense
oligonuclectide targeted to CFB. In certain embodiments, the compound comprises an
oligonucleotide targeted to CFB. In certain embodiments, a compound comprises a modified
oligonucleotide (e.g., of 14 to 30, for example, 14 1o 23, linked nucleosides in length) having
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a nuclecbase sequence comprising at least 14, at least 15, at least 16, at least 17, at least 18, at
least 19, at least 20, at least 21, al least 22, or at least 23 contiguous nucleobases of any of the
nucleobase sequences of SEQ I3 NOs: 11-44 and 96-102. In certain embodiments, a
compound comprises a modified oligonucieotide (e g, of 14 to 30, for example, 14 10 23,
tinked micleosides n length) having a nucleobase sequence comprising the nucleobase
sequence of any one of SEQ 1D NOs: 11-44 and 96-102. In certain embodiments, a
compound comprises a modified oligonucleotide having a nuclecbhase sequence selected from
the nucleobase sequences of any one of SEQ 1D NQOs: 11-44 and 96-102. In certain
embodiments, a compound comprises a modified oligonucleotide {e.g., of 14 10 30, for
example, 14 to 23, inked nucleosides in length) having a nucleobase sequence comprising
the nucleobase sequence of anv one of SEQ ID NQs: 24, 25, 42, 96, 97, 98, and 100. In
certain embodiments, a compound comprises a modified oligonucleotide having a nucleobase
sequence selected from the nucleobase sequences of any one of SEQ TD NOs: 24, 25, 42, 96,
97.98, and 100, In anv of the foregoing embodiments, the compound can be single-stranded
or double-stranded. In certain embodiments, a compound comprises a modified
oligonucleotide {e.g., of 14 {0 30, for example, 14 to 23, linked nucleosides in length) having
a nucleobase sequence compnsing at least 14, at least 135, at least 16, atleast 17, at least 18, at
least 19, at least 20, at least 21, at least 22, or at least 23 contiguous nuclechases of the
nucleobase sequence of SEQ ID NO: 96, 97, 100 or 101 In certain embodiments, a
compound comprises a modified oligonucleotide {e.g., of 14 1o 390, for example, 14 1o 23,
linked nucleosides n length} having a mucleobase sequence comprising at least 14, at least
15, at least 16, at least 17, at least 18, at least 19, at least 20, at least 21, at least 22, or at least
23 contiguous nucleobases of the nucleobase sequence of SEQ ID NG 93, 106, 109 or 110
In certain embodiments, a compound comprises a modified oligonucleotide having a
nucleobase sequence selected from the nucleobase sequences of SEQ ID NOG: 96, SEQ ID
WO 97, SEGQ 1P NO: 100 and SEQ 1D NO: 101, In certain embodiments, a compound
comprises a roodified oligonucleotide having a nucleobase sequence selected from the
nuclecbase sequences of SEQ 1D NO: 93, SEQ 1D NO: 106, SEQ ID NO: 109 and SEQ ID
NO: 110 In certain embodiments, the compound comprises a first modified oligonuclestide
having a nuclecbase sequence of SEQ ID NG: 96 and a second modified ohigonuclectide
having a nucleobase sequence of SEQ ID NGO: 93, In certain embodiments, the corapound
comprises a first modified oligomucleotide having a nucleobase sequence of SEQ 1D NO: 97
and a second modified oligonucleotide having a nucleobase sequence of SEQ ID NOG: 106, In
certain embodiments, the comnpound comprises a first modified oligonucleotide baving a
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nucleobase sequence of SEQ ID NG 100 and a second modified oligonucleotide having a
nucleobase sequence of SEQ D NGO 109, In certain embodiments, the compound comprises
a first modified oligonucleotide having a nuclecbhase sequence of SEQ IDNO: 101 and a
second modified oligonuclectide having a nucleobase sequence of SEQ ID NG: 110. In any
of the foregoing embodiments, the compound can be an antisense oligonucleotide or
oligomenc compound. In certain embodiments, a compound comprises a first modified
oligonucleotide {e.g., of 14 to 30, for example, 14 to 23, linked nucleosides in length) having
a nuclecbase sequence comprising at Jeast 14, atleast 15, at least 16, at least 17, at least 18, at
least 19, at teast 20, at least 21, at least 22, or at least 23 contiguous nuclecbases of any of the
nucleobase sequences of SEQ D3 NOs: 11-110 and a second modified oligonucleotide {e.g.,
of 14 to 30, for example, 14 to 23, linked nucleosides in length) having a region of
complementarity to the first modified oligonuclectide. In certain embodiments, a compound
comprises a fitst modified oligonucleotide (e.g., of 14 to 30, for example, 14 1o 23, linked
nucleosides in length) having a nucleobase sequence comprising the nucleobase sequence of
any one of SEQ 1D NQOs: 11-110 and a second modified oligonucleotide {e.g | of 14 10 30, for
example, 14 to 23, hinked nucleosides in length) having a region of complementarity to the
first modified oligonucleotide. In certain embodiments, a compound comprises a first
modified oligonucleotide having a nucleobase sequence selected from the nucleobase
sequences of any one of SEQ ID NQs: 11-110 and a second modified oligonucleotide 19 to
23 linked nucleosides in length having a region of complementarity to the first modified
oligonucleotide.

{6156} Certain embodiments are drawn to the use of a compound comprising a CFB specific
inhibitor for the manufacture or preparation of a medicament for reducing or inhibiling a
complement pathway related disease, disorder or condition or a syroptom thereof in an
individual having, or at risk of having, a complement pathway related disease. In certain
embodiments, the complement pathway related disease is atypical hemolytic vremic
syndrome (aHUS), paroxysmal nocturnal hemoglobinuria (PNH), C3 glomerulopathy (C3G),
IgA nephropathy (Ig AN}, systemic lupus ervthematosus (SLE), e.g., lupus nephritis, diabetic
nephropathy, membranous nephropathy, polycystic kidney disease, age-related macular
degeneraiion, thrombotic microangiopathy, myasthenia gravis, ischemia, reperfusion injury,
or theurpatowd arthritis (RA). Certain embodirvents are drawn to use of a compound
comprising a CFB specific inlubitor for the preparation of a medicament for treating a
disease, disorder or condition associated with CFB. In cerfain embodimenis, the disease,
disorder, or condition is atypical hemolytic vremic syndrome (aHUS), paroxysmal nocturnal
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hemoglobinuria (PNH), 3 glomerulopathy (C3(G), IgA nephropathy (IgAN), systemic hupus
ervthematosus (SLE}, e.g., lupus nephritis, diabetic nephropathy, membranous nephropathy,
polveystic kidnev disease, age-~related macular degeneration, thrombotic microangiopathy,
myasthenia gravis, ischemta, reperfusion injury, or theumatoid arthritis (RA). In certain
embodiments, the compound comprises an antisense oligonucleotide targeted to CFB. In
certain embodiments, the compound comprises an oligonuclectide targeted to CFB. In certain
embodiments, a compound comprises a modified oligonucleotide {e.g., of 14 40 30, for
example, 14 to 23, linked nucleosides in length} having a nucleshase sequence comprising at
least 14, atfeast 15, atleast 16, at least 17, at least 18, at feast 19, at least 20, at least 21, at
least 22, or at least 23 contiguous nucleobases of any of the nucleobase sequences of SEQ ID
NQOs: 11-44 and 96-102. In certain embodiments, a compound comprises a modified
oligonucleotide (e.g., of 14 10 30, for example, 14 1o 23, linked nucleosides in length) having
a nucleobase sequence comprising the nucleobase sequence of any one of SEQ ID NOs: 11-
44 and 96-102. In certain embodiments, a compound cornprises a modified oligonucleotide
having a nucleobase sequence selected from the nucleobase sequences of any one of SEQ ID
MNOs: 11-44 and 96-102, In certain embodiments, a compound comprises a modified
oligonucleotide {e.g.. of 14 10 30, for example, 14 to 23, linked nucleosides in length) baving
a nucleobase sequence comprising the nuclechase sequence of any one of SEQ 1D NOs: 24,
25,42, 96, 97, 98, and 100. In certain embodiments, a compound comprises a modified
oligonucleotide having a nucleobase sequence selected from the nucleobase sequences of any
one of SEG 1D NQOs: 24, 25,42, 96, 97, 98, and 100. In any of the foregoing embodiments,
the compound can be single-stranded or double-stranded. In certain embodiments, a
compound comprises a modified oligonucleotide {e.g., of 14 {0 30, for example, 14 to 23,
hinked nucleosides in length) having a nucleobase sequence comprising at feast 14, at least
15, atleast 16, at least 17, at least 18, at least 19, at least 20, at least 21, at least 22, or at least
23 contiguous nucleobases of the nucleobase sequence of SEQ 1D NG: 96, 97, 100 or 161. In
certain embodiments, a compound comprises a modified oligonucleotide (e.g., of 14 10 30,
for example, 14 to 23, linked nucleosides in length) having a nuclecbase sequence
comprising at least 14, ai least 15, at least 16, at least 17, at least 18, at least 19, at least 20, at
least 21, at feast 22, or at least 23 contiguous nucleobases of the nucleobase sequence of SEQ
ID NO: 93, 106, 109 or 110, In certain erobodimnents, a compound comprises a modified
oligonuclectide having a nucleobase sequence selected from the nucleobase sequences of
SEQ ID NO: 96, SEGQ 1D NG: 97, SEQ 1D NO: 100 and SEQ 1D NG 101, In certain
embodiments, a compound comprises a modified oligonucleotide having a nucleobase
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sequence selected from the nucleobase sequences of SEQ ID NG: 93, SEQ 1D NO: 106, SEQ
ID NG 109 and SEQ ID NO: 110. In certain embodiments, the compound comprises a first
modified oligonucleotide having a nuclechase sequence of SEQ 13 NO: 96 and a second
modified oligonuclieotide having a nucleohase seguence of SEQ 1D NG: 93, In certain
embodiments, the compound comprises a {first modified oligonucleotide having a nucleobase
sequence of SEQ 1D NO: 97 and a second modified oligonucleotide having a nucleobase
sequence of SEQ 1D NQO: 106, In certain embodiments, the compound comprises a first
modified oligonuclestide having a nucleobase sequence of SEQ 1D NO: 100 and a second
modified oligonucleotide having a nucleobase sequence of SEG 1D NG: 109 In certam
embodimnents, the coropound comprises a first roodified oligonucleotide baving a nucleobase
sequence of SEQ 1D NO: 101 and a second modified oligonucleotide having a nucleobase
sequence of SEQ ID NO: 110, In any of the foregoing embodiments, the compound can be an
antisense oligonucleotide or oligomeric compound. o certain embodiments, a compound
comprises a first modified oligonucleotide (e g, of 14 10 30, for example, 14 10 23, linked
nucleosides in length) having a nucleobase sequence comprising at least 14, at least 15, at
least 16, at least 17, atleast 18, at least 19, at least 20, at least 21, at least 22, or at least 23
coutiguous nucleohases of any of the nucleobase sequences of SEQ D NOs: 11-110and a
second modified oligonucleotide {e.g, of 14 to 30, for example, 14 1o 23, linked nucleosides
in length) having a regton of complementarity to the first modified oligonucleotide. In certain
embodiments, a cornpound comprises a first modified oligonucleotide {e.g., of 14 to 30, for
example, 14 to 23, linked nucleosides n length} having a nucleobase sequence comprising
the nucleobase sequence of any one of SEQ 1D N{Os: 11-110 and a second modified
oligonucleotide {e.g., of 14 i0 30, for example, 14 to 23, linked nucleosides in length) having
a region of complementarity to the first modified oligonucleotide. In certain embodiments, a
compound comprises a first modified oligonucieotide having a nucleobase sequence selected
from any one of the nucleobase sequences of SEQ ID NQOs: 11-110 and a second modified
oligonucleotide 19 to 23 linked nucleosides in length baving a region of complementarntty to
the first modified oligonucleotide.

{8157} In anv of the foregoing methods or uses, the compound can be an oligomeric
compound. In any of the foregoing methods or uses, the compound can be single-stranded or
double-stranded. In any of the foregoing methods or uses, the compound can be targeted to
CFB. In certain embodiments, the compound comprises or consists of a modified
oligonucleotide. In certain embodiments, the compound comprises one or more modified
oligonucleotides. fu certain embodiments, the compound coroprises a fust modified

76



WO 2023/097291 PCT/US2022/080448

oligonucleotide and a second modified oligonucleotide. In certain embodiments, a modified
oligonucleotide is 8 to 80 linked nucleosides in length, 10 to 30 linked nuclegsides in fength,
14 10 30 linked nucleosides in fength, 14 to 23 linked nucleosides in length, or 19 to 23 linked
nucleosides in length. In certain embodiments, a modified oligonucleotide having a
nuclechase sequence is at least §0%, at least 85%, at least 90%, at least 95% or 100%
complerentary to the nucleobase sequences recited in SEQ 1D NO: 1 or 3 over iis length. In
certain embodiments, a modified oligonuclieotide comprises at least one modified
iternucleoside linkage, at least one modified sugar and/or at least one modified nucleobase.
In certain embodiments, the modified internucieoside linkage is a phosphorothicate
mtermucleoside linkage. In certam embodiments, the modified sugar is a bicyclic sugar, 2'-
MOE, 2'-F, or 2’-0OMe. In certain embodiments, the modified nucleobase 15 a 8-
methylcytosine. In any of the foregoing embodiments, each modified oligonucleotide is
mdependently 12 to 30, 14 10 30, 1410 25, 1410 24, 14 t0 23, 1610 23, 1710 23, 1810 23, 19
t0 23, 1910 22, or 19 to 20 linked nucleosides in length. In certain embodiments, a modified
oligonucleotide having a nucleobase sequence has aileast 1, at least 2, or at least 3
mismatches (o a region of the nuclecbases of SEQ IDNG: 1 or 3.

{6158} In any of the forgoing methods or uses, the compound comprises a first and second
modified oligonucleotide, wherein there i1s a region of complementarity between a first
modified oligonucleotide and a second modified oligonucleotide. In certain embodiments,
the region of complementarily between the first olhigonucleotide and the second
oligonucleotide is 14 t0 23, 19 t0 23, or 21 to 23 linked nucleosides in length. In certain
embodiments, the first modified oligonucleotide is fully complementary 1o the second
modified oligonucleotide. Tn certain embodiments, the first modified oligonucleotide
comprises at least one modification selected from a modified internucleoside hinkage, a
modified sugar, and a modified nuclecobase. In certain embodiments, the second modified
sligonucleotide comprises at least one modification selected from a modified internucleoside
tinkage, a roodified sugar, and a modified nuclecbase. In certain ersbodiroents, the modified
internucleoside linkage is a phosphorothiocate internucleoside linkage or a methylphosphonate
iternucleoside linkage. In certain embodiments, the modified internucleoside linkage is at
the 3’ terminus of the first or second modified ohigonucleotide or at the 5’ terminus of the first
or second modified oligonucleotide. In certain embodiments, the first or second modified
oligonuclectide comprises one or more moditied sugars. In certain embodiments, each
nucleoside of the first or second modified oligonucleotide comprises a modified sugar. In
certain embodiments, the modified sugar comprises a modification selected from a halogen,
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an alkoxy group and a bieyclic sugar. In certain embodiments, the modified sugar comprises
a modification selected from 2°-MOE, 2'-F, and 2'-OMe or a combination thergof In certain
embodiments, the first or second modified oligonucleotide comprises no more than ten 2'-F
sugar modifications. In certain embodiments, the first or second modified oligonucleotide
comprises no more than five 2'-F sugar modifications.

{3158} In any of the forgoing methods or uses, a compound comprises a conjugate group. In
certain embodiments, the corjugate group is attached to the 5’ end of a modified
oligonucleotide. In certain embodiments, the conjugate group is a targeting moisty. In
certain embodiments, the targeting motety comprises one or more GalNAc. In certain
emboditoents, the one or more GalNAce is attached to the 27 or 3’ position of the ribosyl ring.
In certain embodiments, the one or more GalNAc 1s attached to the 5" nucieoside of the
modified oligonucleotide. In cerfain embodiments, the 5’ nucleoside of a modified
oligonucleotide is selected from Formulae I-VI and XII, or a salt, solvate, or hvdrate
thereof, wherein R is the modified oligonucleotide other than the 5" nucleoside. In certain
embodiments, the 5' nucleoside of the modified oligonucleotide 1s Formulaland R 15 Q. In
certain embodiments, the 5" nucleoside of the modified oligonuclestide is Formulal and R is
S. In certain embodiments, the 5 nucleoside of the modified oligonucleotide is Formula 1l
and R'1s 0. In certain embodiments, the 5’ nucleoside of the modified oligonucleotide s
Formula IT and R' is S, In certain embodiments, the 3" nucleoside of the modified
oligonucleotide 1s Formula I and R’ 15 ©. In certain ernbodiments, the 5" nucleoside of the
maodified oligonucleotide is Formulda I and R is 8. In certain embodiments, the 5' nucleoside
of the modified oligonucleotide is Formula IV and R’ is O, In certain embodiments, the 5
nucleoside of the modified oligonuecleotide is Formuda IV and R’ is 8. In certain
embodiments, the 3’ nucleoside of the modified oligonucleotide is FormulaVand R 0. In
certain embodiments, the 3' nucleoside of the modified oligonucieotide 1s Formula V and R’
is 8. In certain embodiments, the 5' nucleoside of the modified oligonucleotide is Formula VI
and R’ is 0. In certain embodiments, the 3’ nucleoside of the modified oligonucleotide is
Formula V1 and R’ is 8. In certain embodiments, the 5’ nucleoside of the modified
oligonucleotide is Formula VII and R s (0. In certain embodiments, the 5’ nucleoside of the
modified oligonucleotide 1s Formula VT and R" is S. In certain embodiments, the 5
nucleoside of the modified oligonucleotide is Formula VI and R 15 0. In certain
embodiments, the 5" nucleoside of the modified ofigonucieotide 1s Formula Vil and R' 15 8.
In certain embodiments, the 5' nucleoside of a modified oligonuclectide is Formula X1E, ora
salt, solvate, or hydrate thereof, wherein R i3 the modified oligonucieotide other than the §'
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nucleoside. In certain embodiments, the 3’ nucleoside of the modified oligonucieotide is
Formula XTT and R"1s ©. In certain embodiments, the 5" nucleoside of the modified
oligonucleotide is Formula X and R is §.

13168} In any of the foregoing methods or uses, the compound corprises a first modified
oligonucleotide selected from any one of TA0478-490, TAOR40, TAOB42-846, TAQE52-862,
TAOB72-882, JTAORRT-890, [A1010-1012, and IA1015-1018 and a second modified
oligonucleotide 14 to 21 linked nucleosides in length fully complementary to the first
modified oligonucleotide. In certain embodiments, the compound comprises a first modified
oligonucleotide selected from TA0478-490, TAOR40, [ADR42-846, TA0852-862, TAOGRT2-882,
TA0887-890, IA1010-1012, and IA1015-1018 and a second modified oligonucleotide selected
from ISO370-387, IS0969, IS0972-977, 1S1023-1027 IS1029, IS1031-1037, I81042-1046,
IS1082, IS1085, IS1086, IS1091-1005, IS1108-1111, 1S1236-1239, 181242, 181249, and
I51251-1254. Certamn embodiments provide a compound comprising a first modified
oligonucleotide which is IA0840 and a second modified oligonucleotide which s IS0972.
Certamn embodiments provide a compound comprising a first modified oligonucleotide which
is FAOB42 and a second modified oligonucieotide which 15 150974, Certain erobodinents
provide a compound comprising a first modified oligonucleotide which is JAU888 and a
second modified oligonucleotide which ig IST109. Certain embodiments provide a compound
comprising a fust modified ohgonucleoiide which 15 TAGSES and a second modified
oligonucleotide which 1s 181236, Certain embodiments provide a compound comprising a
first modified oligonucleotide which is IAT1010 and a second modified oligonuclestide which
18 181109, Certain ernbodiments provide a compound comprising a first jwodified
oligonuclectide which 1s 1A1011 and a second modified oligonuclestide which is [S1239.
Certain embodiments provide a compound comprising a first modified oligonuclectide which
s TA1012 and a second modified oligonucleotide which is 1S1242. Certain embodiments
provide a compound comprising a first modified oligonucleotide which is TAl016 and a
second modified oligonucleotide which 1s 151252, Certain embodiments provide a compound
comprising a first modified oligonucleotide which is IA1017 and a second modified
oligonucleotide which 15 IS1253.

{3161} In certain embodiments, the compound is in a pharmaceutically acceptable salt form
In certain embodiments, the pharmaceutically acceptable salt 1s a sodium salt. In certain
embodiments, the pharmaceutically acceptabie salt 1s a potassium salt. In certain
embodiments, a corposition comprises the compound of any one of the foregoing
embodiments and a pharmaceutically acceptable carrier.
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{6162} In anv of the foregoing methods or uses, a compound or composition comprising a
compound of any preceding embodiment is administered to an individual 1o a therapeutically
effective amount. In certain embodiments, a compound or composition coraprising a
compound of any preceding embodiment is adninistered to an individual at a dosage level
sufficient to deliver about 1 to 100 mg/kg of body weight of the individual. Tn certain
embodiments, a compound or composition comprising a compound of any preceding
embodiment is administered to an individual at a fixed dose of about 25 mg to about 1,000
mg. In certain embodiments, the composition is administered o the individual one or more
times in a day up to the dosage level or fixed dose.

16163} 1o any of the foregoing methods or uses, a compound or compaosition comprising a
compound of any preceding embodiment is administered to an individual daily, weekly,
monthly, quarterly, or vearly. In certain embodiments, a compound or composition
comprising a compound of any preceding embodiment s administered 1o an jndividual about
once per quarter {1.e., once every three months) to about once per vear. In certain
embodiments, a compound or composition comprising a compound of any preceding
embodiment is administered to an individual about once per quarter, about once every six
months or about once per year.

Certain Compounds

{3164} In certain aspects, the disclosure relates to a compound that comprises or consists of
an oligomenic compound. In certain embodiments, the oligomeric compound comprises a
nuclechase sequence complementary to the nuclecbase sequence or portion thereof of a target
nucleic acid.

{6165} In certain aspects, the disclosure relates to a compound that comprises or consisis of a
modified oligonucleotide. In certain embodiments, the modified oligonucleotide has a
nucleobase sequence complementary to the nuclechase sequence or portion thereof of a target
nucleic acid.

{3166} In certain aspects, the disclosure relates to a compound that coraprises or consists of
an antisense oligonucleotide. In certain embodiments, the antisense oligonucleotide has a
nucleobase sequence complementary to the nucleobase sequence or portion thereof of a target
nucletc acid.

{6167} To certain aspects, the disclosure relates 1o a corapound that 18 a single-stranded
compound. fn certain embodiments, the single-stranded compound comprises or consists of
an oligomerie compound. In certain embodiments, such an oligomeric compound comprises
ot consists of an oligonucieotide and optionally a conjugate group. To certain embodiments,
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the oligonucleotide is a modified oligonuclestide. In certain embodiments, the
oligonucleotide is an antisense oligonucleotide. In certain embodiments, the oligonucleotide
or modified oligonucleotide of a smgle-stranded compound corprises a self-complementary
nucleobase sequence. In certain aspects, the disclosure relates to a compound that 1s a double-
stranded compound. In certain embodiments, the double-stranded compound comprises or
consisis of an oligomeric compound. In certain embodiments, the double-stranded compound
comprises a first oligonucleotide and a second oligonucleotide. In certain embodiments, the
first oligonucleotide has a region complementarity io a target nucleic acid and the second
oligonucleotide has a region complementarity {0 the first modified oligonucleotide. In certain
embodiments, the double-stranded compound comprises a modified oligonuclectide. In
certain embodiments, the modified oligonucleotide has a region complementarity to a target
nucleic acid. In certain embodiments, the double-stranded compound comprises a first
modified ohigonucleotide and a second modified oligonucleotide. In certain embodiments, the
first modified oligonucleotide has a region complementarity to a target nucleic acid and the
second medified oligonucleotide has a region complementarity to the first modified
oligonucleotide. In certain embodiments, an oligonucleotide or modified oligonucleotide of a
double-~stranded coropound 1s an RNA oligonucleotide. In such embodiments, the thyroine
nucleobase in the modified oligonucleotide is replaced by a uracil nucleobase.

{3168} In certain embodiments, a compound described herein comprises a conjugate group.
In certain embodiments, the first oligonucleotide or first modified oligonucleotide of a
double-stranded compound cormprises a conjugate group. In certain embodiments, the second
oligonucleotide or second modified oligonucleotide of a double-stranded compound
comprises a conjugate group. In certain embodiments, a first oligonucieotide or first modified
oligonucleotide and a second oligonucleotide or second modified oligonucleotide of a
double-stranded compound each comprises a conjugate group.

{3169} In certain embodiments, a compound is 14-30 linked nucleosides in length. In certain
embodiments, the first oligonucleotide or first modified oligonucleotide of a double~stranded
compound is 14-30 linked nucleosides in length. In certain embodiments, the second
oligonuclectide or second modified oligonucleotide is 14-30 linked nucleosides in fength. In
certain embodiments, the oligonucleotides or modified ohigonucieotides of a double-stranded
compound are blunt ended at one or both ends of the compound. In certain embodiments, the
oligonucleotides or modified oligonucleotides of a double~stranded compound include non-

complerentary overhanging nucleosides at one or both ends of the compound.
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{6170} In certain embodiments, a compound has a nuclesbase sequence comprising at least
14 contiguous micleobases of any of the nuclecbase sequences of SEQ 1D NGs: 11-44 and
96-102. In certain embodiments, one of the oligonucleotides or modified oligonucleotides of
a double-stranded compound has a nucleobase sequence comprising at least 14 contiguous
nuclecbhases of any of the nucleobase sequences of SEQ 1D NQOs: 11-44 and 96-102.

{3171} Examples of single-stranded and double-stranded compounds include, but are not
limited to, oligonucientides, antisense oligonucleotides, siRNAs, microRNA targeting
oligonuclectides, occupancy-based compounds {e.g., mRNA processing or translation
blocking compounds and splicing compounds}, and single-stranded RNAI compounds {e.g.,
small hairpin RNAs (shRNAs), single stranded siRNAs (ssRNAs) and roicroRNA mimics).
{#172} In certain embodiments, a compound described herein has a nucleobase sequence that,
when written in the 5" to 3 direction, comprises the reverse complement of the target region
of a target nucleic acid to which it is targeted.

{6173} In certain embodiments, a compound described herein comprises an oligonucleotide
12 10 30 linked subunits in length. In certain embodiments, a compound described herein
comprises an oligonucleotide 12 to 23 linked subunits in length. In certain embodiments,
compound described herein coroprises an oligonucleotide 14 to 30 linked subumits 1o fength.
In certain embodiments, compound described herein comprises an oligonuclectide 14 to 23
tinked subunits in length. In certain emnbodiments, a compound described herein comprises an
oligonucleotide 15 to 30 linked subunits n length. In certain embodiments, a compound
described herein comprises an oligonucleotide 15 to 23 linked subunits in length. In certain
embodiments, a compound described herein comprises an oligonucleotide 16 1o 30 linked
subunits in length. In cerlain embodiments, a compound described herein comprises an
oligonucleotide 16 to 23 linked subunits o length. To certain emboduments, a compound
described herein comprises an oligonucleotide 17 to 30 linked subunits in length. In certain
embodiments, a compound deseribed herein comprises an oligonucleotide 17 10 23 hinked
subuntis 1t length. In certain embodirents, a compound described herein coraprises an
oligonucleotide 18 to 30 linked subunits in length. In certain embodiments, a compound
described herein comprises an oligonucleotide 18 to 23 linked subumits in length. In certain
embodiments, a compound described herein comprises an oligonucleotide 19 1o 30 linked
subunits in length. In certain embodiments, a compound described herein comprises an
oligonucleotide 19 to 23 linked subumits in length. In other words, such oligonucleotides are
12 1o 30 hinked subunits, 12 {0 23 linked subunits, 14 to 30 hinked subunits, 14 {0 23 linked
subumits, 15 o 30 linked subunits, 15 o 23 linked subunits, 16 to 30 linked suburuts, 16 to 23
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linked subunits, 17 to 30 linked subunits, 17 to 23 linked subunits, 18 to 30 linked subunits,
18 10 23 linked subunits, 19 to 30 linked subunits or 19 10 23 linked subumits, respectively. In
certain embodiments, a compound described herein comprises an oligonucleotide 14 linked
subumnits in length. In certain embodiments, a compound described hersin comprises an
oligonucleotide 16 linked subunits in length. Tn certain embodiments, a corapound deseribed
herein comprises an oligonucleotide 17 linked subuniis in length. In certain embodiments,
compound described herein comprises an oligonucleotide 18 linked subunits in length. In
certain embodiments, a compound described herein comprises an oligonuclestide 19 linked
subunits in length. In certain embodiments, a compound described heretn comprises an
oligonucleotide 20 livked subunits in length. In certain ernbodiroents, a compound described
herein comprises an oligonucleotide 21 linked subunits in length. In certain embodiments, a
compound described herein comprises an oligonucieotide 22 linked subunits in length. In
certain embodiments, a compound described herein comprises an oligonucleotide 23 linked
subunits in length. In other embodiments, a compound described herein comprises an
oligonucleotide 8 to 80, 1210 50, 13 10 30, 13 10 50, 14 10 30, 14 10 50, 1510 30, 1510 50, 16
t0 30, 1610 30, 17 1030, 17 t0 SO, 1810 23, 18 10 24, 1810 25, 1810 50, 1910 23, i910 30, 19
to 50, 20 to 23 or 20 1o 30 linked subunits. In certam such embodiments, the compound
described herein comprises an oligonuclectide 8, 9. 10, 11, 12, 13, 14, 15,16, 17, 18, 19, 20,
23,22,23,24, 25,26, 27, 28, 29, or 30 linked subunits in length, or a range defined by any
two of the above values.

{6174} In certain embodiments, the compound may further comprise an additional moiety,
such as a conjugate group or delivery moiety. In certain embodiments, such compounds are
oligomeric compounds, and the additional moiety is attached to an oligonucleotide. In certain
embodiments, a conjugate group is attached to a nucleoside of an oligonucleotide.

{3175} In certain embodiments, compounds may be shortened or truncated. For example, one
or more subunits mayv be deleted from the 5 end (5 truncation), or alternatively from the 3’
end (3" tnuneation) of an oligonucleotide.

{6176} In certain embodiments, compounds may be lengthened. For example, one or more
subunits may be attached to the 3" end or 5" end of an oligonucleotide. In certain
embodiments, at least one subunit {e.g., 1,2,3, 4,3, 6,7, 8,9, 10, 11,12, 13, 14, 15, 16, 17,
18, 19, 20, 21, 22, 23, 24, 25, 26, 27. 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42,
43,44, 45 46,47, 48, 49, 50, or more subunits} is attached 1o the 5 end of an
oligonucleotide. In certain embodiments, af least one subunit{e.g., 1, 2,3,4,5,6,7, 8,9, 10,
T1.12, 13,14, 15,16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28. 29, 30, 31, 32, 33, 34, 33,
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36,37, 38,39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, or more subunits} is attached to the 3’
end of an oligonucleotide. In certain embodiments, ai {east one subumit may be attached to
the 3’ end or §' end of an oligonucleotide of a double-stranded compound creating a 3" and/or
5 end overhang. In certain embodiments, at least one subumit{e.g.. 1,2, 3,4,5.6.7, 8,9, 10,
11,12, 13, 14, 15,16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35,
36,37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47_ 48, 49, 50, or more subuniis) 1s atiached {0 the §'
end of both oligonucleotides of a double-stranded compound. In certain embodiments, at
least one subunit {e.g., 1,2, 3,4, 5.6, 7. 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19,20, 21, 22,
23,24, 25,26,27,28, 29,30, 31, 32, 33, 34, 35, 36,37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47,
48, 49, 50, or more subunit) is attached to the 3" end of both oligonucieotides of a double-
stranded compound. In certain embodiments, subunits are atfached to both oligonucleotides
of a double-stranded compound at the same end (e.g., that subunits are attached to the 3' end
of one of the oligonucleotides and subunits are attached to the 57 end of the other
oligonucleotide). In certain embodiments, when subunits are attached to both
oligonucleotides of a double-stranded compound at the same end, the number of subunits
attached 1o each oligonucleotide may be the same or may be different. In certain
embodiments, when subunits are attached to both oligonucleotides of a double~stranded
compound at the same end, the number of subunits attached to each oligonucleotide is the
same. In certain embodiments, when subunits are attached to both oligonucleotides of a
double-stranded compound at the same end, the number of subunits attached to each
oligonucleotide is different. This scenario, where subunits are attached to both
oligonucleotides of a double-stranded compound at the same end, may occur at one or both
ends of a double-stranded compound. In certain embodiments, the subunits attached to the 3
and/or 5’ end are modified.

{3177} In certain embodiments, compounds described herem are oligonucleotides. In certain
embodiments, compounds described heretn are modified oligonucieotides. In certain
embodimenis, compounds described herein are antisense oligonucleotides. In cerfain
embodiments, compounds described herein are oligomeric compounds. In certain
embodiments, compounds described herein are RNAI compounds. In certain embodiments,
compounds described herein are siRNA compounds.

{3178} To certain embodiments, a compound described herein can coraprise any of the
oligonuclectide sequences targeted to UFB described herein. In certain embodiments, the

compound can be double-stranded.
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{6179} In certain embodiments, the compound comprises an oligonucleotide having a
nucleobase sequence comprising at least an 8, 9, 10, 11, 12, 13, 14, 15, 16,17, 18, 19, 20, 21,
22 or 23 contiguous nuciechase portion of any oue of the nucleobase sequences of SEQ ID
NQOs: 11-44 or 96-102. In certain embodiments, the compound comprises an ohigonucieotide
comprising at least an 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22 or 23 contiguous
nucleobase portion of SEQ IDNO: 96, 97, 100 or 101, In cerlain embodiments, the
compound comprises a second oligonucleotide. In certain emnbodiments, the compound
comprises an oligonucleotide comprising at leastan & 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22 or 23 contiguous nucleobase portion of SEQ 1D NG: 93, 106, 109 0r 110. In
certain embodiments, the compound comprises a first oligonucieotide corprising at least an
8,9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 28, 21, 22 or 23 contiguous nucleobase portion of
SEQ ID NO: 96 and a second oligonucleotide comprising at least an 8,9, 10, 11, 12, 13, 14,
15,16, 17, 18, 19,20, 21, 22 or 23 contiguous nucleobase portion of SEQ ID NG 93. In
certain embodiments, the compound comprises a first oligonucleotide comprising at least an
8,9, 10,11, 12,13, 14, 15, 16, 17, 18§, 19, 20, 21, 22 or 23 contiguous nucleshase portion of
SEQ ID NO: 97 and a second oligonucleotide comprising at least an 8, 9, 10, 11, 12, 13, 14,
15,16, 17, 18, 19, 20, 21, 22 or 23 contiguous nucleobase portion of SEQ ID NG: 106, In
certain embodiments, the compound comprises a first oligonuclectide comprising at least an
8,9,10, 11, 12, 13, 14, 15,16, 17, 18, 19, 20, 21, 22 or 23 contiguous nuclecbase portion of
SEQ ID NO: 100 and a second oligonucleotide comprising at least an 8, 9, 16, 11, 12, 13, 14

15,16, 17, 18, 19, 20, 21, 22 or 23 contiguous nuclecbase portion of SEQ ID NG: 109, In

s

certain embodiments, the compound comprises a first oligonucleotide comprising at least an
8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22 or 23 contiguous nuclesbase portion of
SEQ ID NO: 101 and a second oligonucleotide comprising at least an 8, 9, 10, 11, 12, 13, 14,
15,16, 17, 18, 19, 20, 21, 22 or 23 contiguous nuclecbase portion of SEQ ID NO: 110, In
certain embodiments the oligonucleotide is a modified oligonucleotide.

{3188} In certain embodiments, the coropound comprises ribonucieotides n which the
oligonucleotide has uracil (U} in place of thymune (1) for any of the sequences provided here.
In certain embodiments, the compound comprises deoxyribonucleotides in which the
oligonucleotide has thymine {T) in place of uracil {U) for any of the sequences provided here.
Certain Mechanisms

{3181} In certain embodiments, compounds described herein comprise or consist of modified
oligonucleotides. In certain embodiments, compounds described herein comprise or consist of
antisense oligonucleotides. In certain embodiments, compounds comprise or consist of
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oligomeric compounds. In certain embodiments, compounds described herein are capable of
hybridizing to atarget nucleic acid. In certain embodiments, compounds described herein
selectively affect one or more target nucleic acid. Such compounds cornprise a nucleobase
sequence that hybridizes to one or more target nucleic acid, resulting in one or more desired
activity and does not hvbridize to one or more non-target nucleic acid or does not hybridize to
one or more non-farget nucleic actd i such a way that results in a significant undesired
activity.

{6182} In certain embodiments, hybridization of a compound described herein to a target
nucletc acid results in recnutment of one or more proteins that cause the cleavage of the
target nuclewc acid. For example, certain corupounds described herein, or a portion of the
compounds, are loaded into an RNA-induced silencing complex (RISC}), ultimately resulting
in cleavage of the target nucleic acid. For example, certain compounds described hergin result
in cleavage of the target nucleic acid by Argonaute. Compounds that are loaded into RISC are
RNAi compounds. RNA1 compounds may be double-strandead (siRINA) or single-stranded
{ssRNA}.

{6183} In certain embodiments, hybridization of compounds described herein to a target
nucleic acid does not result n recruttroent of a protein that cleaves that target nuclete acid. In
certain such embodiments, hvbridization of the compound to the target nucleic acid results in
the alteration of splicing of the target nucleic acid. In certain embodiments, hybridization of
the compound to a target nucleic acid resuits in inhibition of a binding interaction between
the target nucleic acid and a protein or other nucleic acid. In certain such embodiments,
hybridization of the compound 1o the target mucleic acid results in the alteration of RNA
processing. In certain such embodiments, hybridization of the compound o a target nucleic
acid results in alferation of translation of the target nucleic acid.

{3184} Activities resulting from the hybridization of a compound to a target nucleic acid may
be observed directly or indirectly. In certain embodiments, observation or detection of an
activity involves observation or detection of a change in an amount of a target nucleic acid or
protein encoded by such target nucleic acid, a change in the ratio of splice variants of a
nucleic acid or protein, and/or a phenotypic change in a celi or animal.

Certain Modifications

[3185] To certain aspects, the disclosure relates to compounds that comprise or consist of
oligonuclectides. Oligonucleotides consist of linked nucleosides. In certain embodiments,
oligonucleotides may be unmodified RNA or DNA or may be modified. In certain
embodiments, the oligonucleotides are modified oligonucleotides. In certain erabodivents,
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the modified oligonucleotides comprise at least one modified sugar, modified nucleobase or
modified internucleoside linkage relative 1o an unmodified RNA or DNA. In certain
embaodiments, an oligonucleotide has a modified nucleoside. A modified nucleoside may
comprise a modified sugar, 2 modified nucleobase or both a modified sugar and a modified
nuclechase. Modified oligonucleotides may also inchude end modifications, e.g., 5'-end
modifications and 3'-end modifications.

Sugar Modifications and Motifs

{6186} In certain embodiments, a modified sugar is a substituted furanosyl sugar or non-
bicyclic modified sugar. In certain embodiments, a modified sugar is a bicyehic or tricychic
modified sugar. In certain ernbodirsents, a moodified sugar 1s a sugar surrogate. A sugar
surrogate may comprise one of more substitutions described herein.

{187} In certain embodiments, a modified sugar is a substituied furanosvl or non-bigyclic
maodified sugar. In certain embodiments, the furanosvl sugar 1s a ribosyl sugar. In certain
embodiments, the furanosyl sugar comprises one or more substituent groups, mcluding, but

~tot
2

not limited to, substituent groups at the 2, 3', 4, and 5’ positions.

{6188} In certain embodiments, substituents at the 2’ position inchude, but are not limited to,
Fand OCH: ("OMe”, "O-methyl” or “methoxy”™). In certam embodiments, substituent groups
at the 2' position suttable for non-bicyclic modified sugars include, but are not limited to,
halo, allvi, amine, azido, SH, CN, OCN, CFs, OCF:, F, Cl, Br, SCHz, SOCH;, SO:CH;,
ONO2, NO», Ns, and NHz. In certain embodiments, substituent groups at the 2 position
include, but are not Himited to, 0-(C1-Cio) alkoxy, alkoxyalkyl, O-alkyl, S-alkyl, N-alkyl, O-
alkenvi, S-atkenyl, N-alkenyvl, O-alkynyl, S-alkynyl, N-alkynyl, O-alkyi-O-atkyl, alkynyl,
wherein the alkyl, alkenyl and alkvnyl can be substituted or unsubstituted €y to Cyo alkyl or
) to Cio alkenyl and alkyoyvl. In cerfain embodiments, substituent groups at the 2’ position
include, but are not Himited to, alkarvl, aralkyl, O-alkarvi, and O-aralkyl In certain
embodiments, these 2’ substitnent groups can be funther substituted with one or more
substituent groups independently selected from hydroxyl, alkoxy, carboxy, benzyl, phenyl,
nitro {NQG2}, thiol, thioalkoxy, thioalkyl, halogen, alkyl, aryl, alkenvl, and alkvnyl In certain
embodiments, substituent groups at the 2' position include, but are not limited to,
O{CH O aCH, OCH ROCH:, O(CH)CHa, O(CH2RONH,, O(CH 1IN,
O(CH23uSCH;, and O{CHL LON(CH ) CH3) 2, where n and m are independently from 1 to
about 10. In certain embodiments, substituent groups at the 2’ position include, but are not
fimited to, OCHCHOCH: ("MOE™), G{CH pON(CH:» ("DMAQE™),

OCH RO(CHN(CHz e CDMAEGE™), and OCHC(=0)-NHHCH: (NMA™),
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{6189} In certain embodiments, substituent groups at the 4" position suitable for non-bicyclic
modified sugars include, but are not limited to, alkoxy {e.g., methoxy), alkyl, and those
described 10 Manoharan et al., WO 20153/106128. In certain embodiments, substituent groups
at the 5" position suitable for non-bicyclic modified sugars include, but are not limnited to,
methyl ("Me™) (R or S), vinyl, and methoxy. In certain embodiments, substituents described
herein for the 2/, 4" and 5" position can be added to other specific positions on the sugar. In
certain embodiments, such substituents may be added to the 3 posttion of the sugar on the 3/
terminal nucleoside or the 5" position of the 5" terminal nucleoside. In certain embodiments, a
non-bicyclic modified sugar may comprise more than one non-bridging sugar substituent. In
certain such embodiments, non-bicyelic modified sugars substifuents nclude, but are not
fimited to, 5'-Me-2'-F, 5'-Me-2"-OMe {including both R and S isomers). In certain
embodiments, modified sugar substituents include those described in Migawa et al., WO
2008/101157 and Rajeev et al., US2013/0203836.

{3190} In certain embodiments, a modified sugar is a bicvclic sugar. A bicyclicsugarisa
modified sugar comprising two rings, whersin the second ring 1S formed via a bridge
connecting two of the atoms in the first ring thereby forming a bicyclic structure. In certain
embodiments, a bicyclic sugar comprises a bridging substituent that bridges two atoms of the
furanosyl ring to form a second ring. In certain embodiments, a bicyelic sugar does not
comprise a furanosyl motety. A “bicyclic nuclesside” (“BNA™) is a nucleoside having a
bicvelic sugar. In certain embodiments, the bicyche sugar comprises a bridge between the 4/
and 2’ furanose ring atoms. In certain embodiments, the bicyclic sugar comprises a bridge
between the 5’ and 3’ furanose ring atoms. In certain such embodiments, the furanose ring is a
ribose ring. In certain embodiments, 4’ to 27 bridging substituents include, but are not limited
10, 4'-CH2-2', 4'-(CHa -2, 4'- (CHa)s-2', 4-CHp-0-2' (“LNA™), 4-CHy-8-2', 4'-(CH »-0-2'
(“ENA™), 4-CH(CHz-0-2' (“constrained ethyl” or “cEt” when in the § configuration), 4~
CHz-O-CH2-2', 4-CH-N{R}2', 4"~ CH{CHOCH:)-0-2' {“constrained MOE” or “cMOE™)
and analogs thereof (e.g., U.S. Patent No. 7,399,843}, 4-C{CH3}{CH;)-0-2' and analogs
thereof {e.g., U.S. Patent No. 8,278.283), 4'-CH,-N{OCH:}-2' and analogs thereof (e.g., U.S.
Patent No. 8,278 425}, 4-CH:-O-N{CH3)-2' (e.g., U.5. Patent Publication No.
2004/0171570), 4'-CH-N(R}-0-2', wherein R 18 H, C;-Cy2 alkyl, or a protecting group {e.g.,
U.S. Patent No. 7,427,672, 4'-CHy-C(HYCH3)-2' {e.g., Chattopadhyvava el al., J. Org. Chem,,
2009, 74, 118~ 134), and 4'-CH,-C{(=CH))-2' and analogs thereof {e.g., U.S. Patent No.
8,278.426). The entire contents of each of the foregoing are hereby incorporated herein by
reference. Additional represendative U S, Patenis and U.S. Patent Publications that teach the
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preparation of bicyclic nucleic acid nucleotides inchude, but are not limited to, the following:
U.8. Patent Nos. 6.268.490; 6,525,191, 6.670,461: 6,770.748; 6,794,499: 6,998 484:
7,053,207, 7.034,133:7.084,125: 7.399.845; 7,427,672, 7.569,686: 7.741.457; 8,022,193
8,030,407, 8,278,425, 8,278.426; 8 278 283; US 2008/0039618; and US 2009/0012281, US
2013/0190383; and WO 2013/036868, the entire contents of sach of which are hereby
mcorporated herein by reference. Any of the foregoing bicyclic nuclecsides can be prepared
having one or more stereochemical sugar configurations including for example g-L-
ribofuranose and B-D-ribofuranose (see e.g., WO 99/14226). Specified bicyclic nucleosides
herein are in the B~D configuration, unless otherwise specified.

{3191} To certain embodiments, a modified sugar is a sugar surrogate. In certan
embodiments, a sugar surrogate has the oxvgen atom replaced, e.g., with a sulfur, carbon, or
nitrogen aton. In certain such embodiments, the sugar surrogate may also comprise bridging
and/or non-bridging substituents as described herein. In certain ernbodiroents, sugar
surrogates comprise rings having other than 5 atoms. In certain such embodiments, the sugar
surrogate comprises a cyclobutyl moiety in place of the pentofuranosyl sugar. In certain
embodiments, the sugar surrogate comprises a six membered ning in place of the
pentofuranosyl sugar. In certain erobodirnents, the sugar swrogate comprises a
tetrahydropyran (“THP") in place of the pentofurancsyl sugar. In certain embodiments, the
sugar surrogale comprises a morpholino in place of the pentofuranosy! sugar. Representative
1S patents that teach the preparation of such modified sugar structures include, but are not
limited to. U 8. Patent Nos. 4,981,957, 3, 118.800; 5,166,315; 5,185,444; 5,319,080,
5.359.044: 5,393.878; 5,446,137. 5.466,786; 5,514.785; 5.519,134; 5,567 811; 5,576 427;
5,591,722 5.597,909: 5,610,300; 5,627.053: 5,639,873; 5,646.265; 5.658.873: 5,670.633;
5,700,920 7.875,733: 7,939,677, §.088,904: 8.440.803; and 9,005,906, the entire contents of
each of the foregoing are hereby incorporated herein by reference.

{3192} In some embodiments, sugar swrrogates comprise acyclic moieties. In certain
embodiments, the sugar swrrogate is an unlocked nucleic acid ("UNA”). A UNA 15 unlocked
acyclic nucleic acid, wherein any of the bonds of the sugar has been removed, forming an
unlocked “sugar” residue. In one example, UNA also encompasses a monomer where the
bonds between C1°-C4’ have been removed (L.e., the covalent carbon-oxygen-carbon bond

7

between the C1 and C4' carbongs). In another example, the C2'-C3' bound (1.2, the covalent
carbon-carbon bond between the C2' and 3’ carbons) of the sugar has been removed.
Representative U.S. publications that teach the preparation of UNA include, but are not
timnited to, U.S. Patent No. 8,314,227, and U.S. Paten{ Publication Nos. 2013/0096289,
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2013/0011922; and 2011/0313020, the entire contents of each of which are hereby
incorporated herein by reference. In certam embodiments, sugar surrggates comprise peptide
nucletc acid CPNA™), acvelic butyl nucleic acid {see, e.g., Kumar et al., Org. Biomol. Chem,,
2013, 11, 5853-58635), and nucleosides and oligonucieotides describad in Manoharan et al,|
US2013/130378, the entire contents of which is hereby incorporated herein by reference.
Many other bicychic and tricyclic sugar and sugar surrogate ring systems are known in the art
that can be used in modified nucleosides.

{8193} In certain aspects, the disclosure relates to compounds comprising at least one
oligonucleotide wherein the nucleosides of such oligonucleotide comprise one or more types
of modified sugars and/or unmodified sugars arranged along the oligonucleotide or region
thereof in a defined pattern or “sugar motif”. In certain instances, such sugar motifs include,
but are not limited fo, any of the paiterns of sugar modifications described herein,

{3194} In certain embodiments, an oligonucleotide comprises a gapmer sugar motif. A
gapmer oligonucleotide comprises or consists of a region having two external “wing” regions
and a central or internal “gap” region. The gap and wing regions form a contiguous sequence
of nucleosides, wherein the majority of nucleoside sugars of each of the wings differ from the
majonty of nucleoside sugars of the gap. o certain embodiments, the wing regions comprise
a majornity of modified sugars and the gap comprises a majosity of unmodified sugars. In
certain embodiments, the nucleosides of the gap are deoxynucleosides. Compounds with a
gaprer sugar moiif are described n, for example US Patent 8,790,919, the entire contents of
which is hereby incorporated herein by reference.

{6195} In certain embodiments, one or both oligonucleotides of a double-stranded compound
comprise a triplet sugar motif. An oligonucleotide with a triplet sugar motif comprises three
identical sugar modifications on three consecutive nucleosides. In certain ernbodiroents, the
triplet is at or near the cleavage site of the oligonucleotide. In certain embodiments, an
sligonucleotide of a double-stranded compound may contain more than one triplet sugar
motif In certain embodiments, the identical sugar modification of the triplet sugar motfis a8
2'-F modification. Compounds with a triplet sugar motif are disclosed, for example, in U.S.
Patent No. 10,668,170, the entire contents of which is incorporaied herein by reference.
{6196} In cerlain embodiments, one or both oligonucieotides of a double-stranded compound
comprise a quadruplet sugar motif. An ohigonucieotide with a quadruplet sugar motif
comprises four identical sugar modifications on four consecutive nucleosides. n certain
embodiments, the quadruplet is at or near the cleavage site. In certain embodirents, an
oligonucleotide of a double-stranded compound may contain more than one quadruplet sugar

20



WO 2023/097291 PCT/US2022/080448

motif. In cerfain embodiments, the identical sugar modification of the quadruplet sugar mottf
is a 2'-F modification. For a double-siranded compound having a duplex region of 19-23
nucleotides in length, the cleavage site of the antisense oligonucieotide is typically around the
16, 11, and 12 positions from the 3'-end. In certain embodiments, the quadruplet sugar motif
s atthe &, 9, 10, 11 positions; the 9, 10, 11, 12 positions; the 10, 11, 12, 13 positions; the 11,
12, 13, 14 positions; orthe 12, 13, 14, 15 positions of the sense oligonucleotide, counting
from the first nucleoside of the 5'-end of the sense oligonucleotide, or, the count starting from
the first paired nucleotide within the duplex region from the 5'-end of the sense
oligonucleotide. In certain embodiments, the quadruplet sugar motif is at the 8, 9, 10, 11
positions; the 9, 10, 11, 12 positions; the 10, 11, 12, 13 posttions; the 11, 12, 13, 14 positions;
or the 12, 13, 14, 15 positions of the antisense oligonucleotide, counting from the first
nucleoside of the 5'-end of the antisense oligonucleotide, or, the count starting from the first
paired nucleotide within the duplex region from the 5'- end of the antisense oligonucleotide.
The cleavage site may change according to the length of the duplex region of the double-
siranded compound and may change the position of the quadruplet accordingly.

(61971 In certain embodiments, an ohigonucleotide comprises an altemating sugar motif. In
certain embodiments, one or both oligonucieotides of a double-~siranded compound comprise
an alternating sugar motif. An oligonucleotide with an aliernating sugar motif comprises at
teast two different sugar modifications wherein one or more consecutive nucleosides
comprising a first sugar modification alternates with one or more consecutive nucleosides
comprising a second sugar modification and one or more consecutive nucleosides comprising
a third sugar modification, etc. For example, if A, B and C each represent one type of
modification to the nucleoside, the altermating motif can be “ABABABABABAR..,”
“AABBAABBAABB. " “AABAABAABAAB “AAABAAABAAAR. "
“AAABBBAAABBB. " or “TABCABCABCABC. " etc. In certain embodiments, the
alternating sugar motif is repeated foratleast 2, 3,4, 5,6, 7, 8.9, 10, 11,12, 13, 14, 15, 16,
17,18, 19,20, 21, 22, or 23 contiguous nuclechases along an oligornucleotide. In certain
embodiments, the alternating sugar motif is comprised of two different sugar modifications.
In certain embodiments, the aliernating sugar motif comprises 2'-00Me and 2'-F sugar
modifications.

{3198} To certain embodiments, each nucleoside of an ohigonucieotide 13 independently
medified with one or more sugar modifications provided herein. In certain embodiments,
each oligomucleotide of a double~stranded compound independently has one or more sugar
motifs provided herein. In certain ernbodirents, au oligonucleotide containing a sugar motif]
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is fullv modified in that each nucleoside other than the nucleosides comprising the sugar
motif comprises a sugar modification.

Nucleobase Medifications and Motifs

16199} In certain embodiments, compounds described herein comprise modified
oligonucleotides. In certain embodiments, modified oligonucleotides comprise one or more
nucleosides comprising a modified nucleobase. In certain embodiments, modified
oligonucleotides comprise one or more nucleosides thai do not comprise a nuclesbase,
referred 10 as an abasic nucleoside.

{6269} In certain embodiments, modified nucleobases are selected from: S-substituted
pyrimidines, G-azapvrinadines, alkyi or alkyoyl substituted pyrimidines, alkyl substituted
purines, and N-2, N-6 and O-6 substituted purines. In certain embodiments, modified
nucleobases are selected from: 2-aminopropyladenine, 5- hydroxymethy! cyiosine, 5-
methvlcytosine, xanthine, by poxanthine, 2-aminoadenine, 6-N-methvlguanine, 6-N-
methyladenine, 2-propyladenine, 2-thiouracil, 2-thiothymine and 2-thiocytosine, S-propynyl
{C=C-CHs) wract], S-propyvnyicviesine, 6-arouracil, 6-azocvtosine, 6-azothymine, 5-
ribosyluracil {pseudouracil), 4-thiouracil, 8-halo, §-amino, 8-thiol, 8-thioalkyl, 8-hydroxyl, §-
aza and other 8-substituted purines, S-halo, particulardy, S-bromo, S-triflucromethyi, S-
halouracil, and 5-halocytosine, 7-methylguanine, 7-methyladenine, 2-F-adenine, 2-
aminoadenine, 7~-deazaguaning, 7-deazaadenine, 3-deazaguanine, 3-deazaadenine, 6-N-
benzovladenineg, 2-N-isobutyrviguamne, 4-N-benzoyicviosine, 4-N-benzoviuracil, S~-methyl
4-N-benzoylcytosing, S-methyl 4-N-benzoyluraci!, universal bases, hvdrophobic bases,
promiscuous bases, size expanded bases, and fluorinated bases. Further modified nuclecobases
ichude tricychic pyrimidines, such as 1,3-diazaphenoxazine-2-one, 1,3-diazaphenothiazine-2-
one, and 9-(Z-aminoethoxy)-1,3-diazaphenoxazine-2-one {G-clamp). Modified nucleobases
may also include those in which the purine or pyrimudine base is replaced with other
heterocvcles, for example, 7-deaza-adenine, 7-deazagunanosine, 2-aminopyridinte and 2~
pvudone.

[6201] Further nucieobases include those disclosed in U. 8. Patent 3,687 808; Maodified
Nucleosides in Biochemustry, Biotechnology and Medicine, Herdewijn, P. ed Wiley-VCH,
2008; The Concise Encyclopedia Of Polvmer Science And Engineering, pages 858-859;
Kroschwitz, J.L., Ed., John Wilev & Sons, 1990, 838-859; Englisch et al., Angewandte
Chemie, International Edition, 1991, 30, 613; Sanghvi, Y.8., Chapter 15, dsRINA Research
and Applications, pages 289-302; Antisense Research and Applications, Crooke, 8.7, and
Lebleu, B., Eds., CRC Press, 1993, 273-288; Antisense Drug Technology, Crooke ST, Ed.,
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CRC Press, 2008, 163-166 and 442-443 (Chapters 6 and 15}, each of which are hereby
incorporated herein by reference.

16202 Publications that teach the preparation of certain of the above noted modified
nucleobases, as well as other modified nucleobases include without limitation, US
Applications 2003/0158403 and 2003/0175%06; U.S. Patents 4,845,205, 5,130,302,
5.134,066; 5,175,273, 5,367,066: 5,432.272; 5,434,257, 5.457,187; 5,459,255, 5,484 90%:
5,502,177, 5,525,711, 5,552,540; 5,587 469, 5,594 121, 5,596,001, 5,614,617; 5,645,985,
5,681,941 5.811.534: 5,750,692: 5.948.903: 5.587.470; 5.457.191: 5.763.588: 5,830.653;
5,808,027, 6,005,096, 6,015,886, 6,147 200; 6,166,197, 6,166,199; 6,222 025, 6,235,887,
6,380,368, 6,528,640; 6,639,062; 6,617.438: 7.045,610; 7,427.672; and 7,495,088, the entire

>4

contents of each of which are hereby incorporated herein by reference.

{3283} In certain embodiments, compounds described herein comprise oligonucleotides. In
certain embodiments, oligonucleotides comprise modified and/or unmeodified nucleobases
arranged along the oligonucleotide or region thereof in a defined pattern or motif. In certain
embodiments, each nucleobase is modified. In certain embodiments, none of the nucleobases
are modified. In certain embodiments, each pwrine or each pyrimdine is modified. In certain
embodiments, each adenine is modified. In certain embodiments, each guanine 1s modified.
In certain embodiments, each thvmine is modified. In certain embodiments, each uracil is
maodified. Tn certain embodiments, each cytosine is modified. In certain embodiments, some
or all of the cvtosine nuclecbases in a modified oligonucleotide are S-methvlcytosines.
{3204} In certain embodiments, modified oligonucieotides comprise a block of modified
nucleobases. In certain such embodiments, the block is at the 3'-end of the oligonuciectide. In
certain embodiments, the block is within 3 nucleosides of the 3'-end of the oligonucleotide. In
certain embodiments, the block is at the 5'~end of the ohigonucleotide. In certain
embodiments, the block is within 3 nucleosides of the 5'-end of the oligonuclectide.
Enternuclesside Linkage Modifications and Muotifs

[B205] A 3'to 5' phosphodiesier Tinkage is the naturally occurring internucleoside linkage of
RNA and DNA. In certain embodiments, compounds described herein have one or more
maodified, e, non-naturally occuwrring, internucleoside linkages. Certain non-naturally
occurring internucleoside linkages may impart desirable properties such as, for example,
enhanced cellular uptake, enhanced affinity for target nucleic acids, and increased stability in
the presence of nucleases. Representative phosphorus-containing modified internucleoside
linkages wnclude, but are not limited to, phosphotriesters, alkyviphosphonates (e.g.,
methyiphosphonates), phosphoranudates, and phosphorothioates (“P=8"}, and

93



WO 2023/097291 PCT/US2022/080448

phosphorodithioates {"HS-P=8"). Representative non-phosphorus containing internucleoside
linking groups include, but are not limited to, methylenemethvlimino (~CHo-N{CH3)}-0-CHy),
thiodiester, thionocarbamate (-O-C(=0)NH)-S-}; siloxane (-O-SiH~-0-}; and N N'-
dimethylhydrazine (-CH;-N{{CH;)-N{{CH3}-). Methods of preparation of phosphorous-
containing and non-phosphorous-containing internucleoside hinkages are well known to those
skilled 1 the art. Neuiral internucleoside linkages include, without imatation,
phosphotriesters, methviphosphonates, MMI (3'-CH:-N(CH;»0-3", anude-3 (3'-CH:-C(=0)-
N{H)-5"), amide-4 (3'-CHz-N{H}C(=03-5", formacetal (3-0-CH2-(0-5%), methoxypropyl, and
thioformacetal (3'-85-CH3~-0-5%. Further neutral internucieoside linkages include nonionic
hinkages comprising siloxane (diatkylsiioxane}, carboxylate ester, carboxamide, sulfide,
sutfonate ester and amides {see, for example: Carbohydrate Modifications in Antisense
Research; Y.8. Sanghvi and P.I3. Cook, Eds., ACS Symposium Series 580; Chapters 3 and 4,
40-63). Further neutral internucleoside linkages include nomonic linkages comprising mixed
N, 0, § and CH» component parts.

[6286] In certain embodiments, compounds provided herein comprise at least one modified
mternucleoside Hinkage. A modified intermucleoside linkage may be placed at any position of
an oligonucleotide. For double-stranded compounds, a modified intervucleoside hinkage may
be placed within the sense oligonucleotide, antisense oligonucleotide, or both
oligonucleotides of the double-stranded compound.

{3287} In certain embodiments, the intermucleoside linkage modification may occur on every
nucleoside of an oligonucleotide. In certain embodiments, internucleoside linkage
maodifications may ocowr in an alternating pattern along an oligonuclectide. In certain
embodiments, essentially each internucleoside linking group is a phosphate internucleoside
hinkage (P=0). In certain embodiments, each internucleoside linking group of a modified
oligonucleotide is a phosphorothioate (P=8). In certain embodiments, each internucleoside
linking group of a modified oligonucleotide is independently selected from a
phosphorothioate and phosphate internucleoside inkage. To certain emboduments, the pattemn
of the imternucleoside linkage modification on each oligonucieotide of a double-stranded
compound is the same. In certain embodiments, the pattern of the internucleoside hinkage
modification on each oligonucleotide of a double-stranded compound is different. In certain
embodiments, a double-stranded compound comprises 6-8 modified nternucieoside hnkages.
In certain embodiments, the 6-8 modified internucleoside linkages are phosphorothioate
internucleoside linkages or alkylphosphonate internuclecside linkages. In certain
embodiments, the sense oligonucleotide comprises at least two modified internucleoside
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linkages at either or both the 5'-end and the 3'-end. In certain such embodiments, the
modified internucleoside linkages are phosphorothioate internucleoside linkages or
alkvlphosphonate jnternucleoside linkages. In certain embodiments, the antisense
oligonucleotide comprises at least two modified intermucleoside linkages at either or both the
Seend and the 3"-end. In certain such embodiments, the modified internucleoside linkages are
phosphorothioate infernucleoside linkages or alkyviphosphonate internucleoside linkages.
{6208} In certain embodiments, a double-stranded compound comprises an overhang region.
In certain embodiments, a double-stranded compound comprises a phosphorothicate or
alkyviphosphonate internucleoside inkage modification in the overhang region. Tn certain
embodiments, a double-stranded compound coraprises a phosphorothioate or
alkyiphosphonate internucleotide linkage linking the overhang nucleotide with a paired
nucleotide that is next to the overhang nucleotide. For instance, there may be at least two
phosphorothioate internucleoside hinkages between the ternunal three nucleosides, in which
two of the three nucleosides are overhang nucleosides, and the third is a patred nucleoside
next to the overhang nucleoside. These terminal three nucleosides may be at the 3'-and of the
antisense oligonucleotide, the 3'-end of the sense oligonucleotide, the S'-end of the antisense
oligonucleotide, or the 5-end of the antisense oligonucleotide.

132091 In certain embodiments, modified oligonucleotides comprise one or more
intermnucleoside linkages having chiral centers. Representative chiral internucieoside linkages
include, but are not limited to, alkvlphosphonates and phosphorothioates. Modified
oligonucleotides comprising internucieoside linkages having chiral centers can be prepared as
popuiations of modified oligonucleotides comprising stereorandom internucleoside linkages,
or as populations of modified oligonucleotides comprising phosphorothioate Hnkages in
particular stereochenucal configurations. o certain embodiments, populations of modified
oligonucleotides comprise phosphorothioate internucieoside linkages wherein all of the
phosphorothicate infernucleoside linkages are stereorandom. Such modified oligonuclestides
can be generated using synthetic methods that result n random selection of the
sterecchemical configuration of each phosphorothicate linkage. As is well understood by
those of skill in the art, each individual phosphorothioate of each individual oligonucleotide
molecule has a defined sterecconfiguration. In certain embodiments, populations of modified
ohigonucleotides are enriched for modified oligonucleotides comprising one or more
particular phosphorothioate internucleoside linkages in a particular, independently selected
sterepchemical configuration. In cerfain embodiments, the particular configuration of the
particular phosphorothioate Hinkage is present in at least 65% of the molecules iu the
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population. In certain embodiments, the particular configuration of the particular
phosphorothioate Hinkage is present in at least 70% of the molecules in the population. In
certain embodiments, the particular configuration of the particular phosphorothioate hinkage
is present in at least 80% of the molecules in the population. In certain embodiments, the
particular configuration of the particular phosphorothioate linkage is present in at least 90%
of the molecules in the population. In certain embodiments, the particolar configuration of the
particular phosphorothioate linkage is present in at least 99% of the molecules in the
population. Such enriched populations of modified oligonuclectides can be generated using
synihetic methods known in the art, e.g., methods described in Oka et al, JACS 125, 8307
{2003), Wan et al. Nuc. Aad. Res. 42, 13456 (2014), and WO 2017/015555. In certain
embodiments, a population of modified oligonucleotides is enriched for modified
oligonucleotides having at least one indicated phosphorothioate in the {Sp) configuration. In
certain embodiments, a population of modified oligonucieotides is entiched for modified
oligonucleotides having at least one phosphorothioate in the (Rp) configuration.

Conjugate Groups

{6210} In certain embodiments, the compounds described herein comprise or consist of one
or more oligonucleotides and, optionally, one or more conjugate groups. Conjugate groups
may be attached to either or both ends of an oligonucleotide and/or at anv internal position. In
certain embodiments, a conjugate group is attached at the 3’ end of an oligonucleotide. In
certain embodiments, a conjugate group is attached at the 5’ end of an ohigonucleotide. In
certain embodiments, oligonucleotides are covalently attached to one or more conjugate
groups.

{6211} In certain embodiments, conjugate groups are terminal groups atiached to either or
baoth ends of an oligonucleotide. In certan such embodirents, termanal groups are atfached at
the 3’ end of an oligonucleotide. In certain such embodiments, ternunal groups are attached at
the 5’ end of an oligonucleotide. In certain embodiments, terminal groups include, but are not
tivoited to, capping groups, phosphate moieties, protecting groups, modified or unmodified
nucleosides, and two or more nucleosides that are independently modified or unmodified,
such as an overhang.

{6212} In certain embodiments, conjugate groups modify one or more properties of the
attached oligonucleotide, ncluding, but not limited fo, pharmacodvnarics, pharmacokinetics,
stability, activity, half-life. binding, absorption, tissue distribution, cellular distribution,
cellular uptake, charge and clearance. In certain erabodiments, conjugate groups enhance the
affinity of a compound for a selecied target, e.g., molecule, cell or cell type, compartment,
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e.g., a cellular or organ compartment, tissue, organ, or region of the body, as, e.g., compared
to a compound absent such a conjugate group. In certain embodiments, conjugale groups
impart a new property on the attached oligonucleotide, e.g., fluorophores or reporter groups
that enable detection of the oligonuclectide.

6213} In certain embodiments, conjugate groups include, but are not Hmited to, intercalators,
reporter molecules, polyamines, polyamides, peptides, carbohydrates, vitamin moieties,
polvethylene glycols, thioethers, polyethers, cholesterols, thiocholesterols, cholic acid
muoieties, folate, lipids, phospholipids, biotin, phenazine, phenanthridine, anthraquinone,
adamantane, acridine, fluoresceins, rhodamings, coumarins, fluorophores, and dyves.

{6214} To certain embodiments, conjugate groups include an active drug substance, for
example, aspirin, warfarin, phenvibutazone, tbuprofen, suprofen, fen-bufen, ketoprofen, (8)-
(+}-pranoprofen, carprofen, dansvlsarcosine, 2,3,5-triicdobenzoic acid, fingolimod,
Aufenamuc acd, fohnic acid, a benzothiadiazide, chlorothiazide, a diazepine, indo~-methicin, a
barbiturate, a cephalosporin, a sulfa drug, an antidiabetic, an antibacterial, or an antibiotic.
{6215} In certain embodiments, conjugate groups are {argeting moieties. In certain
embodiments, a targeting motety inchades, but is not limited {0, a lectin, glycoprotein, hipid,
protein, pephide, peptide miretic, receptor ligand, antibody, thyrotropin, melanotropin,
surfactant protein A, carbohydrate, carbohydrate denvative, modified carbohydrate,
carbohydrate cluster, polysaccharide, modified polyvsaccharide, or polysacchande derivative,
mucin carbohvdrate, multivalent lactose, multivalent galactose, N-acetyl-galactosamine
{GallNAc), N-acetylglucosamine multivalent mamnose, multivalent fucose, glycosylated
polvaminoacids, multivalent galactose, fransferrin, bisphosphonate, polvglutamate,
polyaspartate, a lipid, cholesterol, a sieroid, bile acid, folate, vitamin B12, vitamin A, biotin,
or an RGD peptide or RGD peptide mimetic,

{3216} In certain embodiments, conjugate groups may include, but are not limited to, the
conjugate groups described in the following references such as cholesterol (e.2., Letsinger et
al., Proc. Natl Aad. Sci. USA, 1989, 86: 6553-6556), cholic acid (e.g., Manoharan et al |
Biorg. Med. Chem. Let, 1994, 4:1053-1060), thioether. e.g., hexyl-S-tritylthiol {e g,
Manocharan et al., Ann. NY. Acad. Sci, 1992, 660:306-309; Manoharan et al., Biorg. Med.
Chem. Let,, 1993, 3:2763-2770}, thiocholesterol {e.g., Oberhauser et al., Nucl. Acids Res.,
1992, 20:533-538), aliphatic chains, e.g., do-decan-diol or undecyl residues {e.g., Saison-
Behmoaras et al., EMBO J, 1991, 10:1111-1118; Kabanov et al., FEBS Lett, 1990, 259:327-
33¢; Svinarchuk et al., Biochimie, 1993, 75:49-54), phospholipids, e.g., di-hexadecyl-rac-
glycerol or triethyl-anmonium 1,2-di-O-hexadecyl-rac-glvcero-3-H-phosphonate (e.g.,
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Manoharan et al., Tetrahedron Lett., 1993, 36:3651-3654; Shea et al., Nucl. Acids Res., 1990,
18:3777-3783}, polyamines or a polyethylene glycol chains (e.g., Mancharan et al.,
Nucleosides & Nucleotides, 1995, 14:969-973}, adamantane acetic acid {e.g., Manoharan et
al., Tetrahedron Lett, 1995, 36:3651-3654), palmityl (e.g., Mishra et al., Biochim. Biophys.
Acta, 1995, 1264:229-237), octadecylamine or hexylamino-carbonyloxychole sterol moiety
{e.g., Crooke et al. J. Pharmacol. Exp. Ther,, 1996, 277:923-937}, tocopherol {e.g., Nishina et
al., Molecular Therapy Nucleic Acids, 2015, 4, e220 and Nishina et al., Molecular Therapy,
2008, 16:734-740}, GalNAc and other carbohydrates (e g., Maier et al., Bioconjugate
Chemistry, 2003, 14, 18-29; Rensen et al, I Med. Chem. 2004, 47, 5798-5808;
WO2005/073809 and US Patents 8,106,022; 8,450,467 and 8,828,957; and W02014/179445;
W(32014/179620 and US Patents 9,127,276, 9,181,549 and 10,844,379) each of which is
incorporated herein by reference in its entirety.

{62171 Conjugate groups may be attached to oligonucleotides through conjugate linkers. In
certain embodiments, a conjugate linker comprises a chain structure, such as a hydrocarbyi
chain, or an oligomer of repeating units or combination of such repeating units. In certain
embodiments, a conjugate hinker comprises one or more groups selected from alkyl, amino,
oxa, amide, disulfide, polyethylene glycol, ether, thicether, and hydroxylamivo. In certain
embodiments, a conjugate linker comprises at least one phosphorus group. In certain
embodiments, a conjugate linker comprises at least one phosphate group. In certain
embodiments, a conjugate linker includes at least one neuiral linking group. In certain
embodiments, conjugate linkers include, but are not linuted to, pyrrolidine, 8-amino-3,6-
dioxaoctanoie acid (ADO), succinimidyl 4-(MN-maletmidomethyl} cvclohexane-1-carboxylate
{(SMCC) and S-aminohexanoic acid {AHEX or AHA). Other conjugate hinkers include, but
are not limited to, substituted or unsubstituted Ci-Cro alkyl, substituted or unsubstituted Co-
(1o alkenyl, or substituted or unsubstituted C»-Cio alkynyl, wherein a nonlimiting hist of
preferred substituent groups includes hydroxyl, amino, alkoxy, carboxy, benzyvl, phenvi,
nitro, thiol, thicalkoxy, halogen, alkyl, arvl, alkenyl, and alkynyl. In certain embodiments,
conjugate linkers comprise 1-10 linker-nucleosides. In certain embodiments, such linker-
nucleosides may be modified or unmodified nucleosides. It is tvpically desirable for linker-
nucleosides 1o be cleaved from the compound after it reaches a target tissue. Accordingly,
hinker-nucleosides herein can be hnked {o one another and to the remainder of the compound
through cleavable bonds. Herein, linker-nucleosides are not considered to be part of the
oligonucleotide. Accordingly, in embodimenis in which a compound comprises an
oligonucleotide including a specified nurober or range of linked nucleosides and/or a
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specified percent complementarity to a reference nuclei¢ acid and the compound also
comprises a conjugate group comprising a conjugate linker comprising linker-nucleosides,
those hinker-nucleosides are not counted toward the length of the oligonucleotide and are not
used in determining the percent complementarity of the oligonucleotide for the reference
nucleic acid.

{3218} In certain embodiments, conjpugate groups and conjugate linkers as well as other
maodifications include, without linutation, those described in the following references: US
5.994.517. US 6.300,319; US 6,660,720; US 6,906,182, US 7,262,177 US 7.491,805; US
8,106,022, US 7,723,309; US 9,127,276, US 2006/0148740; US 201 1/0123520;
WO2013/033230; WO2012/037254, Biessen et al, 1. Med. Chem. 1995, 38, 1846-1857; Lee
et al, Bioorganic & Medicinal Chemistry 2011,19, 2494-2500; Rensen et al., J. Biol. Chem
2001, 276, 37577-37584; Rensen et al | J. Med. Chem. 2004, 47, 5798-5808; Sliedregi et al,
J. Med. Chern. 1999, 42, 609-618; Valentijo et al., Tetrahedron, 1997, 53, 759-770; Lee,
Carhohydr Res, 1978, 67, 309-514; Connolly et al | ] Biol Chem, 1982, 257, 939-945; Pavia
et al., Int J Pep Protein Res, 1983, 22, 539-348; Lee et al., Biochem, 1984, 23, 4255-4261;
Lee et al., Glyeoconjugate J, 1987, 4, 317-328; Tovokuni et al., Tetrahedron Lett, 1990, 31,
2673-2676; Biessen et al, J Med Chem, 1995, 38, 1538-1546; Valentijn et al., Tetrahedron,
1997, 53, 759-770; Kim et al., Tetrahedron Leit, 1997, 38, 3487-3490; Lee et al , Bioconjug
Chem, 1997, & 762-765, Kato et al,, Glveohiol, 2001, 11, 821-829; Rensen et al., J Bio}
Chem, 2001, 276, 37577-37584; Lee et al., Methods Enzymol, 2003, 362, 38-43; Westerhind
et al, Glycoconj J, 2004, 21, 227-241; Lee et al,, Bioorg Med Chem Lett, 2006, 16{19},
5132-5135; Maierhofer et al., Bicorg Med Chem, 2007, 15, 7661-7676; Khorev et al., Bioorg
Med Chem, 2008, 16, 5216-5231; Lee et al., Bicorg Med Chem, 2011, 19, 2494-2500;
Komilova et al., Analyt Biochem, 2012, 425, 43-46; Pujol et al, Angew Chemie Int Bd Engl,
2012, 51, 7445-7448; Biessen et al., J Med Chem, 1995, 38, 1846-1852; Shiedregi et al. | J
Med Chem, 1999, 42, 609-618; Rensen et al., J Med Chem, 2004, 47, 5798-5808; Rensen et
al., Aterioscler Thromh Vase Biol, 2006, 26, 169-175; van Rossenberg et al, Gene Ther,
2004, 11, 457-464; Sato et al., JAm Chem Soc, 2004, 126, 14013-14022; Lee et al.. § Org
Chem, 2012, 77, 7564-7571; Biessen et al., FASER J, 2000, 14, 1784-1792; Rajur et al.,
Bioconjug Chem, 1997, 8, 935-940; Dniff et al., Methods Enzymol, 2000, 313, 297-321;
Maier et al., Bioconjug Chem, 2003, 14, 18-29; Javaprakash et al., Org Lett, 2010, 12, 5410-
5413; Manoharan, Antisense Nucleic Acid Drug Dev, 2002, 12, 103-128; Merwin etal,
Bioconjug Chem, 1994, 5, 612-620; Tomiva ¢t al., Bioorg Med Chem, 2013, 21, 5275-5281;
International applications WO1998/013381; WO2011/038356, WQ1997/04609%,
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WOZO0%/098788; W02004/101619;, WQ2012/037254;, WO2011/120053; W(2011/100131;
WO2ZOLI/16312, WO2012/177947, WO2013/033230;, W02013/075035, W(2012/083185,;
WO2012/083046; W02009/082607. WO2009/134487: WO2010/144740; WO2010/148013;
WOT097/020563; W02010/088537, W02002/043771;, WO02010/129709; WO2012/068187;
WO2009/126933; W02004/024757, WO2010/054406;, W(OZ012/089352; W(2012/089602;
WO2013/166121; WO2013/165816; LS. Patents 4,751,219; 7,582,744, 8,552,163,
8.137,695; 6,908,903, 6,383 812; 7,262,177, 6,525,031, 5,994,517, 6.660,720; 6,300,319,
7.723,509: 8.106.022; 7,491.805; 7.491 805 8.541.548; 8344125 8.313,772: §.349.308;
8,450,467, 8,501,930, 8,158,601, 7,262,177, 6,906,182, 6,620,916, 8,435 491, 8,404,862;
7,851,615; Published U.S. Patent Application Publications US2611/0097264;
US2011/0097265; US2013/0004427; US2003/0119724; US2011/0207799;
US2012/0035115; US2012/0230938; US2005/0164233; US2006/0183886;
US2012/0136042; US2012/0095075, US2013/0109817; US2006/0148740;
US2008/0206869; US2012/0165393; US2012/0101148; USZ2013/0121954;
US2011/0123520; US2003/0077829; US2008/0108801; and US2009/0203132; each of
which 1s incorporated herein by reference in its entirety.

Certain Targeting Moieties

{3219} In certain embodiments, a compound provided herein comprises a conjugate group.
In certain embodiments, an oligonucleotide or modified oligonuclestide provided herein
comprises a conjugate group. In cerfain embodiments, the conjugate group is a targeting
moiety. In certain embodiments, the targeting motety comprises one or more GallNAc. In
certain embodiments, the one or more GalNAc are attached to one or more positions on a
furanose ring. In certain embodiments, the one or more GalNAg¢ are attached o the 2" or 3
position on a furanose ting. In certain embodiments, the furanose ning 1s a subunit of the
oligonucleotide or modified oligonuclectide. In certain embodiments, the furanose ring is the
5" nucleoside sugar of an oligonucleotide or modified oligonucleotide. In certain
embodiments, the furanose ring s the 5’ nucleoside sugar of a sense oligonucleotide or
maodified ohigonuclectide. In certain embodiments, a compound, oligonucleotide, or modified
oligonucleotide comprises one or more subunits with the following formula or a salt, solvate,

or hydrate thereof:
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wherein:

R} is H, adenine, guaning, thyruine, eytosine, uracil, carboeyelyl, heterocyelyl, aryl,
heteroaryl, or a nucleobase isostere;

R? is an oligonuclectide sequence, modified oligonucleotide, or compound;

LYis alkvl, or alkyl-C{=0-NH-alkyl;

L2 is alkvl, or alkyl-C{=0)-NH-alkyl;
L% is a bond, a phosphodiester bond, a phosphorothioate bond, a triazole, a tetrazole,
an amide, a reverse-amide, a carbamate, a carbonate, wrea, O, 8§, S(=Q), 5{=0}, NH,
substituted N group, atkyl, alkenyl, dienyl, alkynyl, heteroalkyl, or phosphate;

R¥ s H, -C=(0)-NH-ACH.CH0)-GalN Ac, or -C(=0)-NH-alky-NH-C(=0}-alkyl-0-

GalNAg;
R*is H, -C=(0)-NH-(CHCH0)-GalNAc, or -C(=0)-NH-alky I-NH-C(=0)-alkyi-O-
GalNAg;

R 15 -{=(0)}-NH-A(CHCHO)n-GalN Ac, or -C(=0}-NH-alkyl-NH-C{=0}-alkyi-0-GalNAc;

R® is -CO)-NH-(CH2CH20)a-GalNAc, or -C(=0)-NH-alkyl-NH-C(=0)-alkvi-0-GalNAc;

W and (@ are each independently G, NH, CHa, or CHLO;

$!and S are each independently C(R’} or N, wherein each instance of R7 is independently H,
atkyl, hetercalkyl, or halogen;

jis an integer 1-10, inclusive;

Kk is an integer 1-10, inclusive;

mis an integer 1-10, inclusive; and

n is an integer 1-10, inclusive.

[0226] In certain embodiments, R, R® R®, and R® are the same. In certain embodiments, R>,

RS>, and R are the same. In certain emabodiments, R or R*is H.

[6221] In certain embodiments, L' and L? are the same.
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[6222} In certain embodiments, L' and L? are each independently alkyl; R® is H, -C=(0)-NH-
{CHCHO)-GalNAc, or -C(=0)-NH-alkyI-NH-C(=0)-alky1-0-GalNAc; RYis H, -C=(0)-
NH-A(CHCHO-GalN Ac, or -C(=0)-NH-alkyl-NH-C(=0}-alky]l-0-GalN Ac: R is -C=(0)-
NH-(CHCH0)m-GalN Ac, or -C{=0}-NH-alkyl-NH-C{=0}-alkyl-0-GalNAc; and R is -
C=(ORNHA{CHCHOm-GalN A, or ~C(=0)-NH-alky-NH-C(=0}-alky]-0-GalNAc.

[6223] In certain embodiments, L' and L? are each independently alkyl-C(=0)-NH-alkyl; R®
is H, ~-C=(O}-NH~{CHCHO)-GalNAc, or -C(=0)-NH-alkyl-NH-C(=0)-alkyl-O-GalNAc;
R* is H, -C=(0)-NH-(CHCH20)-GalNAc, or -C(=0)-NH-alky-NH-C(=0)-alkyi-O-
GalNAc, R® is ~C=(0)-NHACHCHOn-GalN Ac, of -C(=0 - NH-alky - NH-C(=0-alky1-0-
GalNAg; and R® is -C=(0}-NHACH.CH20)-GalNAg, or -C(=0)-NH-alkyl-NH-C(=0)-
atkvl-O-GalNAc.

[0224] In certain embodiments, R* is H.

[6225] In certain embodiments, L' and L% are each independently alkyl; R® is -C={(0)-NH-
(CH>CHLO)-GaiNAc, or -C{=0)-NH-alkyl-NH-C(=0}-alkyl-0-GalNAc; R is H; RY is -
CO)-NH-(CHCH0)m-GalN Ac, or -C(=0)-NH-alkyl-NH-C(=0)-alkvi-O-GalNAc; and R®
18 ~C=(O)-NHACHCHO)e-GalNAe, or -C(=0)-NH-alkvI-NH-C(=0)-alkyl-O-GalNAc,
[6226] In certain embodiments, L' and L? are each independently alkyl-C(=0)-NH-alkyl; R®
is -C=(O)-NH-CH:CH0)-GalNAc, or -C(=0)-NH-alkyl-NH-C(=0}-alkyl-0-GalNAc; R is
H; RC is -C=(O»NHACH2CHO0-GalN A, of -C(=0)NH-ally -NH-C(=0)-alky1-0-
GalNAc; and R® 15 -C={O)-NH-(CHCH20)-GalN Ac, or -C(=0)-NH-alkyl-NH-C(=0)-
alkyl-O-GalN Ac.

[6227} In certain embodiments, R is -C={0)-NH-(CHCH20)-GalNAc, R*is H; R is -
C={0)-NH-(CHCH2O)n-GalNAc; and R is -C=(O)-NH-(CHCHO)-GalN Ac.

[6228] Tn certain embodiments, R 15 -C(=0)-NH-alkyI-NH-C(=0)-alky}-0-GalNAc; R* is
H: R is -C(=0)-NH- alkyl-NH-C(=0})-alkyl-O-GalNAc; and R® is -C(=0)}-NH-alkyl-NH-
C(=0)alkyl-0-GalNAc.

{6223} In certain embodiments, a compound, modified ohgonucleotide, or oligonucleotide
comprises one or more subunits with the following formula or a salt, solvate, or hvdrate

thereof
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wherein:

R? is H, adenine, guanine, thynine, cytosing, or uracil, or adenine, guanine, thymine,
cvtosine, or uracil, each comprising a Protecting Group (PG), a modified nuclechase,
optionally substituted alkyl, optionally substituted arvi, optionally substituted
heteroarvl, optionally substituted carbocyciyi, optionally substituted heterocyelvl, or a
nucleobase isostere;

L is a bond, a phosphodiester bond, a phosphorothioate bond, a inazole, a tetrazole, an amide,
areverse-amude, a carbamate, a carbonate, urea, alkyl, or heteroalkyl,

R? 15 an oligonucleotide sequence, modified oligonucleotide, or compound;

Y115 G, CHa, CH20, or optionally substituted NH;

Y2 i3 G, CH,, CHLO, or optionally substituted NH;

Y38 CO, SO, PIOY0, CHy-0-C{0), CH-NH-C(0), CHy-NH-S0;, or CHy;

Yy is CO, SO P(OYO, CH-O-C{0), CH:-NH-C(0), CH»-NH-80,, or CHy;

mis0,1,2,3, 4,5 or6and

each iy, n3, 14 and ns s independently 0, 1, 2,3,4,5,6,7, 8,9, or 10,

13236} In certain embodiments, a compound, modified oligonucleotide, or oligonucleotide

comprises one or more subunits with the following formula or a salt, solvate, or hydrate

thersof:
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Rq- G R
1""\1,‘/'; . SMHSE%\?/\L/R?
: z { 3
toin m

Yy ¥,
Hetﬂ,—fP{n (\-);,-Hetzx
Rs—i4 LR
Formula X1

wherein:

each n is independently 1, 2.3, 4, or 5;

each mis independently 0, 1,2, 3, 4, S, or §;

each o is independently 0, 1, 2, 3.4, 5, or 6;

each of L1, Lo, and L 1s independently absent, C(=0), or C(=0)NH;

gach Y is independently O, CH{R?), §, 5¢=0), SEQO):, NH, substituted N group , NHC(=0),
C{(=0INH, P(=0)-0-, PEOXH=8)-0, P(=Sh-0, -0-P(=0n-0-, -O-PE=OH=8)-0-, -
G-P(=50-0-, -G-P(=0)-, -0-PECH=S)-, -O-P(=8 -

each Y» is independently O, CH(RY), S, $(=0), S(=0. NH, substituted N group , NHC(=0},
CEOINH, P(=0)-0-, PEON=8)-0, P(=81-0, -0-P(=0)1-0-, -O-P(=0)(=S}-0-, -
O-P(=Sh-0-, -0-P(=0)-, -O-PEOH=S)-, -O-P(=S)p-;

each of Hety, Hetz, and Hets is independently optionally substituted heteroaryl or optionally
substituted heterocyelvl;

R!is an oligonucleotide sequence, modified oligonucleotide, or compound Hnked by a bond,
a phosphodiester bond, a phosphorothicate bond, a triazole, a tetrazole, an amide, a

reverse-amide, a carbamate, a carbonate, urea, alkyl, or hetercalkyl;

Qu0H
\(\V{GVAE\O/\\/GH,
o OH
o AcHN® %
each Rs, Re, and R is independently OH ;

Rs is optionallv substifited heterocyclyl;

each R* is independently H, alkyl, halo, OR®, or 8R",

gach R is independently H, alkyl, halo, OR®, or SR, and

each R* is independently H or alkyl

{3231} In certain embodiments, R 1s OH. In certain embodiments, R’ is SH. In certain
embodiments, the $' nucleoside of the modified oligonucleotide 1s Formula ¥ and R 15 OH.

In certain embodiments, the 5’ nucleoside of the modified oligonucleotide is Formula | and R’
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is SH. In ceriain embodiments, the 5’ nucleoside of the modified oligonucleotide is Formula
IFand R'is OH. In certain embodiments, the 5' nucleoside of the modified oligonucleotide is
Formula I and R’ 15 SH. In certain embodiments, the 3" nucleoside of the modified
oligonucleotide is Formula 1] and R’ 1s OH. In certain embodiments, the 5" nucleoside of the
modified oligonucleotide is Formula I and R' 15 SH. In certain embodiments, the 5
nucleoside of the modified oligonucleotide is Formula IV and R’ is OH. In certain
embodiments, the 3’ nucleoside of the modified oligonucleotide 1s Formula IV and R’ is SH.
In certain embodiments, the 5' nucleoside of the modified oligonucleotide i1s Formuda V and
R’ is OH. In certain embodiments, the 5" nucleoside of the modified ochgonucleotide is
Formula V and R’ 1s SH. In certain embodiments, the 3" nucleoside of the modified
oligonucleotide is Formmila Viand R’ i1s OH. In certain embodiments, the 5’ nucleoside of the
modified oligonucleotide is Formula VI and R’ 15 SH. In certain embodiments, the 5’
nucleoside of the modified oligonucleotide is Formula VH and R’ is OH. In certain
embodiments, the 5’ nucleoside of the modified oligonucleotide 1s Formula VIl and R’ is SH.
In certain embodiments, the 5’ nucleoside of the modified oligonucleotide is Formula VII
and R 1s OH. In certain embodiments, the 5" nucleoside of the modified oligonucleotide is
Formula VIII and R 1s SH. In certain embodiments, the 5" nucleoside of the modified
oligonucleotide is Formula X1l and R' is OH. In certain embodiments, the 5' nucleoside of
the modified oligonucleotide is Formula XIf and R’ i3 SH.

[3232] In certain embodiments, the subunit is selected from Formudas T -Vt and XH or a
salt, solvate, or hydrate thereof, wherein R is the modified oligonuciectide other than the 5
nucleoside. In certain embodiments, the 3’ nucleoside of the modified oligonucieotide is
Formula Fand R 18 Q. In certain embodiments, the 53’ nucleoside of the modified
oligonucleotide is Formula ! and R" 15 S, In certain embodiments, the 5’ nucleoside of the
modified oligonucleotide 1s Formula I and R’ is O. In certain embodiments, the 5’
nucleoside of the modified oligonucleotide is Formula I and R’ 1s §. In certain embodiments,
the 3 nucleoside of the modified ohigonucleotide is Foroula Hf and R 15 O. In certain
embodiments, the 5’ nucleoside of the modified oligonucleotide 1s Formula flfand R'1s 8. In
certain embodiments, the 5 nucleoside of the modified oligonuciestide is Formula IV and R’
is . In certain embodiments, the 5" nucleoside of the modified oligonucleotide s Formula
IV and R’ 15 8. In certain embodiments, the 5’ nucleoside of the modified oligonucleotide is
Formula V and R’ 15 Q. In certain embodiments, the 5 nucleoside of the modified
oligonucleotide is Formuda V and R"1s S, In certain embodiments, the 5" nacleoside of the

maodified ohigonucleotide is Formula VIiand R’ 15 0. In certain embodiments, the §'
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nucleoside of the modified oligonucleotide is Fornmula Vi and R’ is 8. In certain
embodiments, the 5’ nucleoside of the modified oligonucieotide is Formula VITand R 15 .
In certain embodiments, the 5’ nucleoside of the modified ohigonucleotide is Forroula VI and
R’ 1s 8. In certain embodiments, the 3’ nucleoside of the modified oligonuclieotide is Formula
Vil and R"1s O. In certain embodiments, the 5" nucleoside of the modified oligonucleotide
s Formuida VHT and R is 8. In certain embodiments, the subunit is Formula XIT or a salt,
solvate, or hydrate thereof, wherein R is the modified oligonucleotide other than the &'
nucleoside. In certain embodiments, the 3’ nucleoside of the modified oligonuciectide is
Formula XIT and R’ 1s O, In certain embodiments, the 5" nucleoside of the modified
oligonucleotide is Formula XU and R 15 8.

Targer Nucieic Acids and Target Regions

{3233} In certain embodiments, compounds described herein comprise or consist of an
oligonucleotide comprising a region that is complementary to a target nucleic acid. In certain
embodiments, the target nucleic acid is an endogenous RNA molecule. In certain
embodiments, the target nucleic acid encodes a protein. In certain embodiments, the target
nucleic acid s non-coding. In certain such embodiments, the target nucleic acid is selected
froro an oRNA and a pre~-roRNA, including intronic, exonic and untranslated regions. In
certain embodiments, the target RNA 15 an mRNA. In certain embodiments. the target nucleic
actd 1s a pre-mRNA. In certain such embodiments, the target region is entirely within an
exon. In certain such embodiments, the target region s entirely within an intron. In ceriain
embodiments, the target region spans an intron/exon junction. In certain embodiments, the
target region is at least 30% within an intron.

{6234} In certain embodiments, compounds disclosed herein hybridize with a CFB nucleic
acid. The most coromon mechanism of hybridization involves hydrogen bonding betwee
complementary nucleobases of the nucleic acid molecules. Hybridization can occur under
varying conditions. Hybridization conditions are sequence-dependent and are determined by
the nature and coraposition of the nucleic acid molecules to be hybridized. Methods of
deternuning whether a sequence hybridizes specifically to a target nucleic acid are well
known in the art. In certain embodiments, the compounds provided herein specifically
hybridize with a CFB nucleic acid.

{6235} Nucleotide sequences that encode CFB include, without hutation, the following:
GENBANK Accession Nos. NM_001710.6 (incorporated herein as SEQ ID NO: 1),
nucleotides 31946095 to 31952084 of GenBank Accession No. NC_(00006.12 (incorporated
herein as SEQ 1D NO: 2), GenBank Accession No. NM_001710.6 (incorporated herein as
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SEQ 1D N 3), and nucleotides 3423522 10 3429511 of GenBank Accession No.
NT 113891.3 {incorporated herein as SEQ 1D NG 4).

Complementarity

16236} Oligonucleotides provided herein may have a defined percent complementarity to a
particuiar nucleic acid, target region, oligonucleotide, or portion thereof. Non-complementary
nucleobases may be toleraled provided that the oligonucleotide remains able to specifically
hybridize to the nucleic acid, ohigonucleotide, or portion thereof. In certain embodiments, the
oligonucleotides provided herein, or a specified portion thereof are at least, or are up to 70%,
80%, 85%, 86%, 87%, 88%, 89%, 90%, %1%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%,
or 100% complernerntary to a target nucleic acid, a target region, an oligonucleotide or
specified portion thereof. In certain embodiments, the oligonucleotides provided herein, or a
specified portion thereof, are 70% to 75%, 75% to 80%. 80% to 85%, 85% 1o 20%, 90% to
359, 95% to 100%, or any number in between these ranges, complementary to a target
nucleic acid, a target region, an oligonucleotide or specified portion thereof. Percent
complementarity of an oligonuclectide with a target nucleic acid, a target region, an
oligonucleotide or specified portion thereof can be determined using routine methods. For
example, an oligonucleotide in which 18 of 20 nuclecbases of the cligonuclectide are
complementary to a target region, and would therefore specifically hvbridize, would
represent 90 percent complementarity. I this example, the remaining non-complementary
nuclecbases may be clustered or interspersed with complementary nucleobases and need not
be contiguous to each other or fo complementary nucleobases. As such, an oligonucleotide
which 15 18 nucleobases in length having four non-complementary nucleobases which are
flanked by two regions of complate complementarity with the target nucleic acid would have
77.8% overall complementarity with the target nucleic acid. Percent complementarity of an
oligonuclectide with a region of a target nucleic acid, a target region, an oligonucleotide or
specified portion thereof can be determined routinely using BLAST programs (basic local
alignment search tools) known in the art. In certain embodiments, oligonucleotides described
herein, or specified portions thereof, are fully complementary (1.e, 100% complementary) to
a target nucleic acid, a target region, an oligonucleotide or specified portion thereof For
example, an oligonucleotide may be fudly complementary (o a target nucleic acid, a target
region, an oligonucleotide, or specified portion thereof. As used herein, “fully
complementary” means each nuclecbase of an oligonucleotide is complementary to the

corresponding nucleobase of a target nucleic acid, a target region, an oligonucleotide, or a
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specified portion thereof For example, a 20-nucleobase oligonuclectide is fully
complementary 1o a target sequence that s 400 nuclecbases long, so long as there is a
corresponding 20 nucleobase portion of the target nucleic acid that is fully complementary to
the compound. “Fully complementary™ can also be used in reference to a specified portion of
the first and/or the second nucleic acid. For example, a 20-nucleobase portion of a 30-
nucleobase oligonucleotide can be “fully complementary™ to a 20-nucleobase region of a
target sequence that is 400 nuclecbases long. The 20-nucleobase portion of the 30-nucleobase
compound is fully complementary {0 the target sequence if the target sequence has a
corresponding 20 nucleobase portion wherein each nuclecbase is complementary 1o the 20-
nucleobase portion of the compound. At the same tivoe, the entire 30 nucleobase compound
may or may not be fully complementary to the target sequence, depending on whether the
remaining 10 nucleobases of the compound are also complementary to the target sequence.
{3237} In certain embodiments, oligonucleotides described herein comprise one or more
mismatched nuclechases relative to a target nucleic acid, a target region, an oligonucleotide
or a specified portion thereof. In certain embodiments, oligonucleotides described herein that
arg, or are up to 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, or 23 nucleobases in length
comprise no more than 4, no more than 3, no more than 2, or no more than 1 non-
complementary nucleobase(s) relative to a target nucleic acid, or specified portion thereof In
certain embodiments, oligonucleotides described herein that are, or are up to 14, 15, 16, 17,
18, 19,20, 21, 22, 23, 24, 23, 26, 27, 28, 29, or 30 nucleobases in length comprise no more
than 6, no more than 5, no more than 4, no more than 3, no more than 2, or no more than 1
non-complementary nuclecbase(s) relative to a target nucleic acid, a target region, an
oligonucleotide, or specified portion thereof In certain embodiments, the mismaltch is at
position §,2,.3,4, 5,6, 7,8, 9,10, 11, 12, 13 or 14 from the 5"-end of the oligonucieotide. In
certain embodiments, the mismatch is at position 1, 2,3, 4,5, 6,7, 8,9, 10, 11, 0r 12, 13 or
14 from the 3'-end of the oligonucleotide. In certain embodiments, the mismatch forms a
wobble base pair with a corresponding nucleobase on the target nucleic acid. For example, in
certain embodiments, the nusmatch forms a wobble base pair selected from hypoxanthine
{nuclecbase of inosine} and uracil {L. U base pair); guanine and wraci {(G.U base pair};

hy poxanthine and adenine {1 A base pair); and hypoxanthine and cvtosine {LC base pair).
Accordingly, in certain embodiments, a mismaiched nuclechase on an oligonucieotide
comprises hypoxanthine, guanine, or uracil.

{3238} In certain embodiments, oligonucleotides described herein may be complementary to
a portion of anucleic acid. As used herein, “portion” refers to a defined number of
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contiguous nucleobases within a region of a nucleic acid. A “portion” can also referio a
defined number of contiguous nucleobases of an oligonucleotide. In certain embodiments, the
oligonucleotides are complementary fo at least an 8-nucleobase portion of a nucleic acid. Tn
certain embodiments, the oligonucieotides are complementary fo at least a 9-nucleobase
portion of a nucleic acid. In certain embodiments, the oligonucleotides are complementary to
at least a 10-nucleobase portion of a nucleic acid. In certain embodiments, the
oligonucleotides are complementary to at least an 11-nuclechase portion of a nucleic acid. In
certain embodiments, the oligonuclestides are complementary to at least a 12-nucleobase
portion of a nucleic acid. In certain embodiments, the oligonucieotides are complementary to
at teast a 13-nucleobase portion of a nucleic acid. In certain erobodiments, the
oligonucleotides are complementary to at least a 14-nucleobase portion of a nucleic acid. In
certain embodiments, the oligonucleotides are complementary {o at least a 15-nucleobase
portion of a nucleic acid. In certain embodiments, the oligonucleotides are complementary to
at feast a 16-nuclechase portion of a nucleic acid. Also contemplated are oligonucleotides that
are complementary to at least a9, 10, 17, 18, 19, 20, 21, 22, 23 or more nucleobase portion of
anucleic acid, or a range defined by any two of these values. In certain embodiments, the
oligonucleotide is an antisense oligonucieotide. In certain embodiments, a portion of the
antisense oligonucleotide is compared to an equal length portion of the target nucleic acid. In
certain embodiments, an 8, 9, 10, 11, 12, 13, 14, 13, 16, 17, 18, 19, 20, 21, 22, 23, 24, 0r 25
nucleobhase porfion 1s compared to an equal length portion of the target nucleic acid. In
certain embodiments, the oligonucleotide s a sense oligonucleotide. In certain embodiments,
a portion of the sense oligonuclestide is compared to an equal length portion of an antisense
ohigonucleotide. In certain embodiments, an 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23, 24, ot 28 nucleobase portion of a sense oligonucleotide is coropared o an equal length
portion of an antisense oligonucleotide.

Identizy

6239} The oligonucleotides provided herein may also have a deflined percentidentity 1o a
particular nucleic acid, target region, oligonucleotide, or specifiad portion thereof. As used
herein, an oligonucleotide is identical to a sequence disclosed herein if it has the same
nucleobase pairing ability. For example, a DNA which contains thymidine in place of uracil
m a disclosed RNA sequence would be considered identical 1o the RNA sequence since both
wracit and thynudine pair with adenine. Shortened and lengthened versions of the compounds
described herein as well as compounds having non-identical bases relative to the compounds
provided herein also are contemplated. The nou-identical bases may be adjacent to each other
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or dispersed throughout the compound. Percent identity of an oligonucleotide is calculated
according to the number of bases that have identical base pairing relative 10 the sequence to
which 1t is being compared. To certain embodiments, ohigonucleotides described heremn, or
portions thereof, are, or are at least, 70%, 75%. 80%, 85%, 90%, 91%, 92%, 93%, 94%. 95%,
96%, 97%, 98%, 99% or 100% identical to one or more of the nucleic acids,
oligonucleotides, or a portion thereof, disclosed herein. In cerlain embodiments,
oligonucleotides described herein are about 70%, 75%, 80%. 85%, 90%, 21%. 92%, 93%,
4%, 95%, 96%, 97%, 98%, or 99% identical, or any percemiage between such values, to a
particular nucleic actd or ohgonucleotide, or portion thereof

162461 Yo certain emboduments, an ohgonucleotide may have one or more nusmatched
nucleobases. In certain such embodiments, the mismatch is at position 1,2, 3,4, 5,6, 7,8, 9,
10, 11, 12, 13 or 14 from the 5'-end of the oligonuclestide. In certain such embodiments, the
mismatch is af position 1,2, 3,4, 5,6, 7,8, 9, 10, 11, or 12, 13 or 14 from the 3'-end of the
oligonucleotide. In certain embodiments, a portion of the oligonucleotide is compared to an
equal length portion of the target nucleic acid. In certain embodiments, an &, 9, 10, 11, 12, 13,
14,18, 16, 17, 18,19, 20, 21, 22, 23, 24, or 25 nuclecbase poriion is compared to an equal
length portion of the target nucleic acid. Tn certain embodiments, the oligonucleotide is a
sense oligonucleotide. In certain embodiments, a portion of the sense oligonucleotide is
compared to an equal length portion of the target nucleic acid. In certain embodiments, an 8,
SO10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, or 25 nucleohase portion is
compared to an equal length portion of the target nucleic acid.

FPharmacentical Compositions and Formulations

{62411 Compounds described herein may be admixed with pharmaceutically acceptable
active or inert substances for the preparation of pharmaceutical compositions or formulations.
Compositions and methods for the formulation of pharmaceutical compositions are dependent
upon a number of ¢riteria, including, but not limited to, route of administration, extent of
disease, or dose fo be admimustered. Certain ernbodirments provide pharmaceutical
compositions comprising one of more compounds or a salt thereof. In certain embodiments,
the compounds are antisense oligonuclestides. In certain embodiments, the compounds are
oligomeric compounds. In certain embodiments, the compounds comprise or consist of one or
more modified oligonucieotides. In certain such embodirnents, the pharraceutical
composition comprises one or more compound and a suitable pharmaceutically acceptabie
diluent or carmer. In certain embodiments, a pharmaceuntical composition comprises one or
maore compound and a stenile sahine solution. In certain embodiments, such pharmaceutical
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composition consisis of one compound and a sterile saline solution. In certain embodiments,
the sterile saline s pharmaceutical grade saline. In certain embodiments, a pharmaceutical
composifion comprises one or more compound and sterile water. In certamn embodiments, a
pharmaceutical composition consists of one compound and sterile water. In certain
embodiments, the sterile water is pharmaceutical grade water. In certain ernbodirsents, a
pharmaceutical composition comprises one or more compounds and phosphate-buffered
saline (PBS). In certain embodiments, a pharmaceutical composition consists of one
compound and sterile PBS. In certain embodiments, the sterile PBS is pharmaceutical grade
PBS.

162421 A coropound described beremn targeted to CFB can be utilized n pharmaceutical
compositions by combining the compound with a switable pharmacentically acceptable
diluent or carner. In certain embodiments, a pharmaceutically acceptable diluent is water,
such as sterile water suitable for ijection. Accordingly. in one embodunent, emploved in the
methods described herein is a pharmaceutical composition comprising a compound targeted
to CFB and a pharmaceutically acceptable diluent. In certain embodiments, the
pharmaceutically accepiable diluent is water. In certain emabodiments, the compound
comprises or consists of one or more rwodified oligonucleotide provided herein.

136243} Pharmaceutical compositions comprising compounds provided herein encompass any
pharmaceutically acceptable salis, esters, or salts of such esters, or any other oligonucleotide
which, upon admimstration to an animal, including a human, is capable of providing (directly
or indirectly} the biologically active metabolite or residue thereof. In certain embodiments,
the compounds are antisense oligonucleotides. In certain embodiments, the compounds are
oligomeric compounds. In certain embodiments, the compound comprises or consists of one
or more modified oligonucleotide. Accordingly, for example, the disclosure s also drawn to
pharmaceutically acceptable salts of compounds, prodrugs, pharmaceutically acceptable salis
of such prodrugs, and other bioequivalents. Suitable pharmaceutically acceptable salis
nclude, but are not Himited to, sodium and potassiurm salts. A prodrug can 1nclude the
incorporation of additional nucleosides at one or both ends of a compound which are cleaved
by endogenous nucleases within the body, to form the active compound. In certain
embodiments, the compounds or compositions further comprise a pharmaceutically
acceplable carvier or diluent.

32441 It 1s understood that the exampies and emnbodiments described herein are for
tHustrative parposes and that various modifications or changes in hight thereof will be
suggested to persons skilled in the art and are to be included within the spirit and purview of
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this application and scope of the appended claims. All publications, patents, and patent
applications cited herein are hereby incorporated by reference in their entirety for all
purposes.

Additional Embeodiments

{3245} Certain embodiments include embodiment 1 to emnbodiment 97 following,

{3246} Embodiment 1. A compound comprising a modified oligonucleotide 14 1o 23 linked
nucleosides in length having a nucleobase sequence comprising at least 14, at least 15 at
least 16, at feast 17, at least 18, at least 19, or at least 20 contigucus nuclecbases of any one
of the nucleobase sequences of SEQ 1D NGs: 11-44 or 96-102,

162471 Embodiment 2. A cornpound comprising a modified oligonucteotide 14 to 23 linked
nucleosides in length having a nucleobase sequence comprising the nucleobase sequence of
any one of SEQ ID NOs: 11-44 or 96-102.

{3248} Embodiment 3. A compound comprising a modified oligonucleotide having a
nucleobase sequence selected from the nucleobase sequences of any one of SEQ 1D NOs: 11-
44 and 96-102.

[6249] Embodiment 4. The compound of any one of embodiments 1-3, wherein the
nucleobase sequence of the modified oligonucleotide is at least 8%, at Jeast 85%, at least
90%, or at least 95% complementary to the nucleobase sequence of SEQ IDNO: 1 or 3.
{3258} Embodiment 5. The compound of any one of embodiments 1-4, wheretn the modified
oligonucleotide comprises at least one modification selected from a modified intemucleoside
linkage, a modified sugar, and a moditied nuclecbase.

{6281} Embodiment 6. The compound of any one of embodiments 1-5, wherein the
compound is double-stranded.

[6252] Embodiment 7. A compound comprising a {irst modified oligonucleotide 14 10 23
linked nucleosides in length having a nucleobase sequence comprising at least 14, at least 15,
at least 16, at least 17, at least 18, at least 19, or at least 20 contiguouns nucleobases of any of
the nucleobase sequences of SEQ 1D NOs: 11~-110 and a second moedified oligonucleotide 14
to 23 linked nucleosides in length having a region of complementarity to the first modified
oligonucleotide.

[6253] Embodiment 8. A compound comprising a {irst modified oligonucleotide 14 to 23
hinked nucleosides in length having a nucleobase sequence comprising the nucleobase
sequence of any one of SEQ 1D NOs: 11-110 and a second modified oligonucleotide 14 to 23
tinked nucleosides in length having a region of complementarity to the {irst modified
oligonucleotide.
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{6254} Embodiment 9. A compound comprising a first modified oligonucleotide having a
nucleobase sequence selecied from the nucleobase sequences of any one of SEQ T NOs: 11-
110 and a second modified oligonucleotide 19 1o 23 linked nucleosides n length having a
region of complementarity to the first modified oligonucleotide.

{3235} Embodiment 10. The compound of any one of embodunents 7-9, wherein the
nucleobase sequence of the first modified oligonucieotide has at least 80%, at least 85%, at
least 90%. or at least 93% complementarity or iderntity to the nucleobase sequence of SEG 1D
NO: 1 oor 3 over its length.

{62567 Embodiment 11. The compound of any one of embodiments 7-10, wherein the
nucleobase sequence of the first modified oligonucieotide has at least 1, at least 2, or at least
3 mismatches to a region of the nucleobase sequence of SEQ ID NO: 1 or 3 that s the same
tength as the first modified oligonucieotide.

{6257} Embodiment 12. The compound of any one of embodiments 7-11, wherein the region
of complementarity batween the first modified oligonucleotide and the second modified
oligonucleotide is 14 to 23 linked nucleosides in length.

{6258 Embodiment 13. The compound of any one of embodiments 7-11, wherein the region
of corplementarity between the irst modified oligonucleotide and the second modified
oligonucleotide is 19 1o 23 linked nuclensides in length.

{32591 Embodiment 14. The compound of any one of embodiments 7-11, wherein the region
of complementarity between the first modified oligonucleotide and the second modified
oligonucleotide is 21 to 23 linked nucleosides in length.

[626¢] Embodiment 15. The compound of any one of embodiments 7-11, wherein the first
modified oligonucleotide is fullv complementary to the second modified oligonucleotide.
[6261] Embodiment 16. The compound of any one of embodiments 7-15, wherein the first
modified oligonucleotide comprises at least one modification selected from a modified
internucleoside linkage, a modified sugar, and a modified nuclecbase.

{6262} Embodirsent 17. The compound of any one of embodiments 7-16, wherein the second
maodified oligonuclectide comprises at least one modification selected from a modified
internucleoside linkage, a modified sugar, and a modified nuclesbase.

{6263} Embodiment 18. The compound of any one of embodiments 3, 16 or 17, wherein the
modified internucieoside hinkage 1s a phosphorothioate internucleoside linkage or a
methyiphosphonate internucleoside linkage.

{3264} Embodiment 19. The compound of embodiment 18, wherein the phosphorothioate
nternucleoside inkage or methyiphosphonate internucleoside linkage is at the 3" terovinus of
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the first or second modified oligonucleotide or at the 5" terminus of the first modified
oligonucleotide.

16265] Embodiment 20 The compound of any one of embodiments 3, 16 or 17, wherem the
modified sugar comprises a modification selected from a halogen, an alkoxv group and a
bicvclic sugar.

{3266} Embodiment 21, The compound of embodiment 20, wherein the modified sugar
comprises a 2'-F modification.

{6267} Embodiment 22. The compound of embodiment 20, wherein the modified sugar
comprises a 2'~0OMe modification.

16268] Embodiment 23. The compound of any one of embodiments 7-15, wherein each
nucleoside of the first modified oligonuciectide comprises a modified sugar.

{326%] Embodiment 24. The compound of any one of embodiments 7-15, wherein gach
nucleoside of the second modified oligonucleotide comprises a modified sugar.

{6278} Embodiment 25. The compound of embodiment 23 or 24, wherein the modified sugar
comprises a modification selected from a halogen, an alkoxy group and a bicvelic sugaror a
combination thereof.

{6271} Embodiment 26, The compound of embodiment 25, wherein the modified sugar
comprises a modification selected from LNA, ¢Et, 2'-MOE, 2'-F, 2’-OMe, and 2'-deoxy. or a
combination thereof

{3272} Embodiment 27. The compound of embodiment 23, wherein the first moodified
oligonucleotide comprises o more than ten 2'-F sugar modifications.

{6273} Embodiment 28. The compound of embodiment 24, wherein the second modified
oligonucleotide comprises no more than five 2'-F sugar modifications.

{62741 Embodiment 29. The compound of any one of the preceding ermbodiments,
cOmMprising a conjugate group.

{3275} Embodiment 30. The compound of embodiment 29, wherein the conjugate group is
attached to the 5’ end of the modified oligonucleotide.

{6276} Embodiment 31. The compound of embodiment 29 or 30, wherein the conjugate
group comprises a targeting maoiety.

{62771 Embodiment 32. The compound of embodiment 31, wherein the {argeting moiety
comprises one or more GalNAc,

16278} Embodiment 33. The compound of embodiment 32, wherein the modified

oligonucleotide is the second modified oligonucleotide.
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{6279} Embodiment 34. The compound of embodiment 32 or 33, wherein the one or more
GalNAc are attached to the 2' or 3" position of the ribosyl ring of the 5’ nucleoside of the
modified oligonucleotide.

13286] Embodiment 35 The compound of embodiment 34, wherein the 5" nucleoside is of

the following formula:

Yi Y
\g>‘}n1 (\\!
OH n2
H('? 53 “(4
S H
TALPL S T NN
NHAG N=N N
n3 / N {\ ’N
OH N-N N
HO / 1/ 1
O
HO O\/‘f\O) OH k
RO
NHAC LR Qins
HO&/%\S/O
NHAC
Formula X,

wherein:

R® is H, adenine, guanine, thymine, cytosine, or uracil, or adenine, guanine, thymine,
cytosine, or uracil, each comprising a Protecting Group (PG), a modified nuclecbase,
optionally substituted alkyvl, optionally substituted aryl, optionally substituted
heteroaryl, optionally substituted carbocyelyl, optionally substituted heterocvelyl, ora
nucleobase isostere;

L is a bond, a phosphodiester bond, a phosphorothicate bond, a triazole, a letrazole, an amude,
a reverse-anmide, a carbarnate, a carbonate, urea, alkyl, or heteroalkyl;

R? is an oligonuclectide sequence or modified oligonuclectide;

Yiis O, CHo, CHLO, or optionally substituted NH;

Y215 O, CHz, CH20, or optionally substituted NH;

Y318 CO, 802, PO, CH2-0-C(0), CH2-NH-C(O), CH-NH-SO, or CHy;

Yy is CO, 80, PO, CHz-0-C(0), CH-NH-C((O), CH-NH-SO:, or CHy;

mis 0, 1,2, 3.4, 5 oré; and

sach ny, n3, ns and ns is independently 0,1, 2,3, 4, 5,6, 7.8, 9, or 10,
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{6281} Embodiment 36. The compound of embodiment 34, wherein the 5" nucleoside is
selected from any one of Formudae I-VIHT and X11, and wherein R’ 15 8 or SH and R is the
portion of the modified oligonucleotide other than the 5" nucleoside.
132821 Embodiment 37. The compound of embodiment 34, wherein the 5" nucleoside is
selecied frorn any one of Formulae I-VHI and X1, and wherein R"1s O or OH and R 15 the
portion of the modified oligonucieotide other than the 5" nucleoside.
{6283} Embodiment 38, A compound comprising a first modified oligonucleotide having a
nuclecbase sequence selected from any one of the nuclecbase sequences of SEQ I NQOs: 11-
110 and a second modified oligonucleotide 14 (0 21 linked nucleosides in length fully
complementary to the first modified oligonucleotide.
{32841 Embodiment 39. A compownd comprising a first modified oligonucleotide having a
nucleobase sequence selected from any one of the nucleobase sequences of Ref 1D NOs:
1A0478-490, TAO840, TAOR42-846, TADRSZ-862, TAO872~-882, TAORRT-R90, [AI010-1012,
and TA1015-1018 and a second modifiad oligonucieotide 14 to 21 linked nucleosides in
length fully complementary to the first modified oligonucleotide.
[6285] Embodiment 40. A compound comprising a first modified oligonucleotide having a
nucleobase sequence selecied from any one of the nucleobase sequences of Ref 1D NOs:
A0478-490, TAOB40, TAO842-846, TAO852-862, TAORTZ-882, TAO887-890, T1A1010-1012,
and TA1015-1018 and a second modified ohigonucleotide having a nucleobase sequence
selected from any one of the nucleobase sequences of Ref I NOs: IS0570-587, IS0969,
IS0972-977, 181023-1027, 181029, 1S1031-1037, IS1042-1046, IS1082, IS1085, 181086,
IS1091-1095, IS1108-1111, IS1236-1239, 181242, I51249, and 181251-1254.
{6286} Embodiment 41. A compound comprising a {irst modified oligonuclestide having a
nucleobase sequence selecied from any one of the nucleobase sequences of Ref 1D NOs:
A0840, TAOR42, TADBEE TA1010-1012, and 1A1016 and a second modified oligonucientide
having a nucleobase sequence selected from any one of the nucleobase sequences of Ref' ID
NOs: IS0D72, 180974, 1IST109, IS1236, 181239, 181242 and 181252,
{6287} Embodiment 42. A compound of any one of embodiments 1-41, wherein the
compound is in a pharmaceutically acceptable salt form.
[6288] Embodiment 43. The compound of embodiment 42, wherein the pharmaceutically
acceplable salt is a sodium salt.
132891 Embodiment 44. The compound of embodiment 42, wherein the pharmaceutically

acceptable salt i3 a potassium salt.
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{6290} Embodiment 45. A modified oligonucieotide according to the following chemical

structure:
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or a pharmoaceutically acceptable salt or stereotsomer thereof
13291} Embodiment 46. A modified oligonucleotide according to the following chemical

structure:
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or a pharroaceutically acceptable salt or stereoisomer thereof.

{32921 Embodiment 47. A modified oligonucleotide according to the following chemical

structure:
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or a pharmaceutically acceptable salt or sterecisomer thereof

{62931 Embodiment 48. A modified oligonucleotide according to the following chemical
structure:
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ceepiable salt or stereoisomer thereof.

or a pharmaceutically a

{6294} Embodirnent 49. A modified oligonucleotide according to the following chemmcal

structure:
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or a pharmaceutically acceptable salt or sterecisomer thereof
structure:

[6295] Embodiment 50. A modified oligonucleotide according to the following chemical

oH
HQ g on

or a pharmaceutically acceptable salt or stereoisomer thereof

{6296} Embodiment 51. A modified oligonucieotide according to the following chemical
structure:
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or a pharmaceutically acceptable sali or sterecisomer thereof

[6297] Embodiment 52. A modified oligonucleotide according to the following chemical
structure:
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or a pharmaceutically acceptable salt or sterecisomer thereof.

16298] Embodiment 53. The modified oligonucleotide of any one of embodiments 45-52,
wherein the pharmaceutically acceptable salt is a sodium salt or a potassium salt.
132991 Embodiment 54. The modified oligonuclectide of embodiment 53, which is a sodium

salt according to the following chemical structure:
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or a sterecisomer thereof.
{3300} Embodiment 55. The modified oligonuclectide of embodiment 53, which is a sodium

salt according 1o the following chemical structure:
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or & sterecisorner thersof.

3, which is a sodium

53

{6301} Embodiment 56. The modified oligonucleotide of embodiment

salt according to the following chemical structure:
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or a sterepisomer thereof

2d oligonucleotide of emnbodiment 53, which 1s a sodiurn

o,
v

{6302} Embodiment 57, The modifi

&

salt according to the following chemical structure:
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tereoisomer thereof

10303]

S

ora

e of embodiment 53, which is a sodium

=g

Embodiment 58. The modified oligonucleotid

salt according to the following chemical structure:
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or a sterepisomer thereof.
{63641 Embodiment 59. The modified oligonucleotide of embodiment 53, which is a sodium

salt according to the following chemical structure:

o

N _rlyj\o:-l

A oHN~ | e
O von AN

(N

or a stereoisomet thereof.
13305] Embodiment 60. The modified oligonucleotide of embodiment 53, which is a sodium

salt according to the following chemical structure:
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{63667 Embodiment 61. The modified oligonucleotide of embodiment 53, which is a sodium

salt according to the following chemical structure:
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g
Na G-po

or a sterepisomer thereof,

{63671 Embodiment 62. A compound according fo the following chenucal structure:
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or a pharmaceutically acceptable salt or stereoisomer thereof

[6308] Embodiment 63. A compound according to the following chemical structure:
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or a pharmaceutically acceptable salt or sterecisomer thereof.
[6309] Embodiment 64. A compound according to the following chemical structure:
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or a pharmaceutically acceptable salt or stereocisomer thereof.
ing o the following chemical structure:

a pharmac
[#318] Embodiment 65. A compound according to the followin
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or a pharmaceutically acceptable salt or stereoisomer thereof
{6311} Embodiment 66. The compound of any one of embodiments 62-65, wherein the

pharmaceutically accepiable salt is a sodium salt or a potassium salt
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{6312} Embodiment 67. The compound of embodiment 66, which is a sodium salt according

1o the following chemeal struciure:
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or a stereoisomer thereof.
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{6313} Embodiment 68. The compound of embodiment 66, which is a sodium salt according

1o the following chemeal structure:
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or a stereoisomer thereof.
{3314} Embodiment 69. The compound of embodiment 66, which is a sodiom salt according

to the following chemical stracture:
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or a stereoisomer thereof.
{3315} Embodiment 70. The compound of embodiment 66, which is a sodiurn salt according

1o the following chemical structure:
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a stereoisomer thereof,
[3316] Embodiment 71. A composition comprising the compound or modified
ligonucleotide of any one of embodiments 1-70 and a pharmaceutically acceptable carrier
o Ny od alic

{3317} Embodiment 72. A composition comprising a compound or modified oligonucleotide

138

317} Bl
of any one of the preceding embodiments, for use in therapy
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{6318} Embodiment 73. A method of administering the compound or modified
oligonucleotide of any one of embodiments 1-70 or the composition of embodiment 71 or 72
1o a subject in need thereof.

13319] Embodiment 74. A method of treating, preventing, or ameliorating a disease, disorder,
or condition associated with Complervent Factor B (CFB) comprising administering to a
subject in need thereof a compound or modified oligonucleotide targeted to CFB, thereby
treating, preventing, or ameliorating the disease, disorder, or condition.

[6328] Embodiment 75. The mathod of embodiment 74, wherein the disease, disorder, or
condition is a complement pathway disease.

{3321} Embodiment 76. The mcthod of any one of embodiments 73-75, wherein
administering the compound inhibits, reduces, and/or improves the disease, disorder,
condition or a symplom thereof.

{6322} Embodiment 77. A method of inhibiting expression of CFB 10 a cell comprising
contacting the cell with a compound or modified oligonucieotide targeted to UFB, thereby
inhibiting expression of CFB in the cell.

{63231 Embodiment 78. The method of embodiment 77, wherein the cell is in the Hiver of an
mdividual.

133241 Embodiment 79 The method of embodiment 78, wherein the subject has, or is at risk
of having, a complement pathway disease, disorder, condition or a symptom thergof

{3325} Embodiment 83, A method of reducing or inhibiting a complement pathway disease,
disorder, condition or a symptom thereof comprising administering to a subject in need
thereof a compound or modified oligonucleotide targeted to CFB.

{6326} Embodiment 81 The method of embodiment 80, wherein the subject has, or is at risk
of having, a coroplement pathway disease, disorder or condition or a symptom thereof.
{33271 Embodiment 82. The method of any one of embodiments 74-81, wherein the disease,
disorder or condition 18 atypical hemolytic uremic syndrome (aHUS), paroxysmal nocturnal
hemoglobinuria (PNH}, C3 glomerulopathy (C3G), IgA nephropathy (IgAN), svstenuc lupus
erythematosus (SLE). diabetic nephropathy, membranous nephropathy, polveystic kidney
disease, age-related macular degeneration, thrombotic microangiopathy, myasthenia gravis,
ischemua, reperfusion injury, or theumatotd arthritis {(RA).

{3328} Embodiment 83 The method of any one of embodiments 74-82, wherein the disease,
disorder or condition is hupus nephiitis.

{3329} Embodiment 84. The method of any one of erabodiments 74-83, wherein the

compound 1s a compound targeted to CFB.
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{6330} Embodiment 85. The method of any one of embodiments 74-84, wherein the
compound is the compound or modified oligonucleotide of any one of embodiments 1-70 or
the composition of embodiment 71 or 72.

13331} Embodiment 86. The method of embodiment 85, wherein the compound, modified
oligonucleotide, or composition is administered parenterally.

{3332} Embodiment 87. Use of a compound targeted to CFB for treating, preventing, or
ameliorating a disease, disorder or condition associated with CFB comprising admunistering
16 a subject in need thereof a compound or modified oligonucleotide targeted to CFB.

{63331 Embodiment 88. The use of embodiment 87, wherein the disease ts a complement
pathway disease, disorder, condition or a syraptor thereof.

{3334} Embodiment 89. The use of embodiment 87 or 88, wherein the compound is a
compound targeted to CFB.

{3335} Embodiment 90, The use of any one of embodimenis 87-89, wherein the compound 1s
the compound or modified oligonucleotide of any one of embodiments 1-70 or the
composition of embodiment 71 or 72.

{6336} Embodiment 91. Use of a compound targeted to CFB in the manufacture of a
medicarnent for treating, preventing, or ameliorating a disease, disorder or condition
associated with CFB.

{33371 Embodiment 92. The use of any one of embodimenis 87-91, wherein the disease is a
complement pathway disease, disorder or condition or a svmptom thereof, atvpical hemolytic
uremic syndrome (aHUS), paroxysmal nocturnal hemoglobinuria (PNH), C3 glomerulopathy
{C3G), IgA nephropathy (IgAN), systemic lupus erythematosus (SLE}, diabetic nephropathy,
membranous nephropathy, polveystic kidney disease, age-related macular degeneration,
thrombotic nucroangiopathy, myasthema gravis, ischemia, reperfusion injury, ot rheumatoid
arthritis {RA).

{3338} Embodiment 93. The use of any one of embodiments 87-92, wherein the disease,
disorder or condition is lupus nephrifis.

{3339} Embodiment 94. The use of any one of embodiments 87-93, wherein the compound is
a compound targeted to CFB.

{63401 Embodiment 95. The use of any one of embodiments 87-94, wherein the compound is
the compound or modified oligonucleotide of any one of embodiments 1-70 or the

composition of embodiment 71 or 72.
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{6341} Embodiment 96. The method or use of anv one of embodiments 73-95, wherein the
compound or composition is administered to the subject about once every three months to
about once every year.
133421 Embodiment 97. The method or use of any one of embodiments 73-96, wherein the
compound or composition 1s administered 1o the subject about once every three months,
about once every six months, or about once every vear.

EXAMPLES
{6343} The foliowing examples describe the process to identify lead compounds targeted to
CFB. Certain compounds are distinguished as having high potency and tolerability.
6344] The following examples serve only fo illusirate the compounds described herein and
are not intended to limit the same. The following examples and related sequence listing
accompanying this filing may identify sequence as either “RNA™ or “DNA”™; however, as
disclosed herein, those sequences may be modified with any combination of chenucal
maodifications. One of skill in the art will readily appreciate that the designation of a sequence
as “RMNA” or “DNA” 18, in certain instances, arbitrary. For example, an oligonuclectide
comprising a nucleoside comprising a 2'-OH sugar motety and a thyvmine base could be
described as a DNA baving a modified sugar (2'-OH for the natural 2'-H of DNA) or as an
RNA having a modified base (methviated uract for natural uracil of RNA}). Accordingly.
nucleic acid sequences provided herein, including, but not limited to, those in the sequence
listing, are intended to encoropass nucleic acids contamning any combination of natural or
maodified RNA and/or DNA, including. but not limited to, such nucleic acids having modified
nucleobases.
{6345} Each of the references reciied in the present application is incorporated herein by

reference in is enfirety.

Table 1. Chemical Nomenclature

Abbreviation Structure

‘m 2'-Q-methyl sugar modification (e.g., mA, mG, mC, ml}
°f 2'-F sugar modification {e.g., fA, {G, {C, i)
e Phosphorothioate intarnucleoside linkage
£ Phosphate internucleoside linkage

gy Inverted abasic deoxyribose

‘HY’ Formula |l

‘H2 Formula II

‘H4” Formula [IF

He” Formula IV

H7 Formula V
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Abbreviation Structure
‘HS Formula V1
‘Hd Formula VII
HELS Formuda VII
Hi” Formula X1

{3346} The newly designed double-stranded compounds in Tables 2 and 3 below were
designed as unmodified (Table 2) and modified (Table 3) compounds. Abbreviations for
chemical modifications used in Table 3 are provided in Table 1 above 1A and IS in a Ref ID
N, identifies it as an antisense strand or sense sirand of a compound, respectively. H i
wnderstood that the sequence set forth in each SE(Q 1D NO contained herein 1s independent of
any modification to a sugar moiety, an internucieoside linkage, or a nucleobase even if shown
in context with a modified compound. Gligomeric compounds referenced by Compound
Number or Ref TD NO indicate a combination of nucleobase sequence and chemical
maodifications. “Start site” ndicates the 5'-most nucleotide to which the compound 1s targeted
in the human gene sequence (opposite to the 3'- most nucleoside of an antisense
oligonucleotide). “Stop site” indicates the 3'-most nucleotide to which the compound is
targeted in the huroan gene sequence opposite to the 5'-most nucleoside of an antisense
oligonucleotide). Each compound listed in Tables 2 and 3 is targeted to the human CFB

mRNA, designated hersin as SEQ ID NO: 1 (GENBANK Accession No. NM_001710.6).

Table 2
Unmodified Antisense and Sense sequences of double-stranded compounds targeting
CFB
Compound Seg SEQ Antisense Sequence SEQ Sense Sequence SEQ
Number i s {5-3') s {5-3%) in
NO:1 | NO:L NO: NO:
Start Stop
Site Site
RD1705 940 | 960 UALUCCAUCUAGCAUCAGGUAG 11 UCUACCUGAUGCUAGAUGGAUA 45
RD1706 943 | 963 UCUGAUCCAUCUAICACCAGG 12 UCCUGEUGLUAGAUGGAUCASA 46
RD1707 | 2398 | 2418 AGAAAACCCAAAUUCHICALICY 13 | UAGAUGAGAAUUUGGGUUUUCU | 47
RD1708 | 2398 | 2418 AGAAAACCCAAAUUCUCALCC 14 | UGGAUGAGAAUUUGGGUUUUCU | 48
RD1709 | 2281 | 2301 UAGACAUCCACUAUUCCCCAG 15 | UCUGGGGAAUAGUGGAUGUCUA | 49
RD1710 | 2281 | 2301 UAGACAUCCACUAUUCCCCAY 16 | UAUGGGGAAUAGUGGAUGUCUA | 50
RD1711 | 2284 | 2304 UUGCAGACAUCCAUUACUCCT 17 UGGGAGUAAUGGAUGUCUGCAA | 51
RDA7I2 | 2284 | 2304 LUGCAGACAUCCAUUACUCLE 17 UGGGAGUAAUGGAUGUCUACAA 52
RDA713 | 2284 | 2304 UUGCAGACAUCCAUUACUCCY 18 UAGGAGUAAUGGALIGUCUACAA 53
RD1714 241 | 261 UUGAUCUCUACCCUCUCCAGA 19 UUCUGGAGAGGGUAGAGAUCAA 54
ROL71S | 1759 | 1779 UCUAUCUCCAGGUUCCGTLILE 20 UGAAGCGGAACCUGGAGALAGA 55
RDI716 | 2050 | 2070 | UUGAUGUAGACCUUCUUCCGA | 21 UUCGGAAGAAGGUCUACAUCAA 56
RD1725 947 | 967 UCUGUCUGAUCCALCUAGCAL 22 UBUGCUABAUGGAUCAGACAGA 57
RD1726 947 | 967 UCUGUCUGALCCAUCUAGCAL 22 UGUGCUAGALIGGAUCAGAUAGA 58
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Compound Seg SEQ Antisense Sequence SEQ Sense Sequence SEQ
Number i i {5-3} i {5-3% D
NO:1 | NO:3 NO: NO:
Start Stop
Site Site
RD1727 947 967 UCUIGUCUGAUCCAUCUAGCAL 22 UGUGCUAGAUGGAUCAGAAAGA 59
RDA728 1988 | 2008 AUCCUGUGCAGGGAGCAGCULC 23 GAGCUGCUCCCUGCACAGGAL (8]
RD1729 1988 | 2008 AUCCUGUGCAGGGAGCAGCUC 23 GAGCUGCUCCCUGTACAGAAU 61
RD1734 1988 | 2008 AUCCUGUGCAGGGAGCAGCUC 23 GAGCUGCUCCCUGCACAAGAU 62
RO2262 2050 | 2070 UUGAUGUAGACCUUCUUCCGA 21 UUCGGAAGAAGGUCUACAUCAA 56
RD2272 493 515 UGAAAGAGAUCUCAUCACUCACA 24 UGUGAGUGAUGAGAUCUCUUUCA 63
RDZ275 1383 | 1404 UAGACAUCCAGAUAAUCCUCCC 25 UGGGAGGAUUAUCUGGAUGUCUA 64
RD2276 1452 | 1473 UCAUUGUCULUCUUGGAAGCCA 26 UGGECUUCCAAGAAAGACAAUGA 65
RD2277 1758 | 1779 UCUAUCUCCAGGUCCCGCULC 27 UGAAGCGGGACCUGGAGAUAGA &6
RD2278 2056 | 2076 UCAUUCUUGAUGUAGACCUCC 28 UGGAGGUCUACAUCAAGAALGA 67
RD2279 923 944 UGUAGAUGUUCAUGGAGTCUGA 29 UCAGGCUCCAUGAATALCUACA 63
RO2380 2284 | 2304 UUGCAGACAUCCAUUACUCCC 17 UGGGAGUAAUGGAUGUCUGCAA 51
RD2381 2282 | 2304 UUGCAGACAUCCAUUACUCCCCA 30 UGGGGAGUAALGGAUGUCUGCAA 69
RD2382 2282 | 2304 UUGCAGACAUCCAUUACUCCCCA 30 UGGGAGUAAUGGAUGUCUGCAA 51
RD2383 2283 | 2304 UUGCAGACAUCCAUUACUCCCC 31 UGGGAGUAAUGGAUGUCUGCAAL 70
RD2384 2282 2304 UUGCAGACAUCCAUUACUCCCCA 30 UGGGGAGUAAUGGALIGUCUGCAAL 71
RD2385 2282 | 2304 UUGCAGACAUCCAUUACUCCCCA 30 UGGGAGUAAUGGAUGUCUGCAAU 70
RD2386 2281 | 2301 UAGACAUCCACUAUUCCCCAG 15 UCUGGGGAAUAGUGGAUGUCUA 43
RD2388 227% | 2301 UAGACAUCCACUAUUCCCCAGCU 32 CUGGGGAAUAGUGGAUGUCUA 72
RD2354 2279 | 2301 UAGACAUCCACUAUUCCCCAGCY 32 CUGGGGAAUAGUGGAUGUCUAU 73
RO2351 2280 | 2301 UAGACAUCCACUAUUCCCCAGC 33 UGCUGGGEAAUAGUGGAUGUCUA 74
RD2332 2396 | 2418 AGAAAACCCAAAUUCUCAUCUUG 34 CAAGAUGAGAAUUUGGEGUUUUCY 75
RD2393 2396 | 2418 AGAAAACCCAAAUUCUCAUCUGG 35 CCAGAUGAGAAUUUGGGUULUCU 76
RD23%4 2397 | 2418 AGAAAACCCAAAUUCUCALICUG 36 UCAGAUGAGAAUUUGGGLLIIUCY 77
RD23585 2397 | 2418 AGAAAACCCAAAUUCUCAUCUG 35 CAGAUGAGAAUUUGGGUUUUCY 78
RD2396 2397 | 2418 AGAAAACCCAAALUCUCAUCCG 37 CGGAUGAGAAUUUGGGULLIUCU 79
RD2401 940 960 UAUCCAUCUAGCAUCAGGUAG 11 UCUACCUGAUGCUAGAUGGAUA 45
RD2402 938 9&0 UALUCCAUCUAGCAUCAGGUAGAU 38 UCUACCUGAUGCUAGALIGGAUA 45
RD2402 9358 960 UAUCCAUCUAGCAUCAGGUAGA 39 UUCUACCUGAUGCUAGAUGHGAUA 30
RD2404 933 360 UAUCCAUCUAGCAUCAGGUAGG 40 UCCUACCUGAUGCUAGAUGGAUA 81
RD2405 939 960 UAUCCAUCUAGCAUCAGGUAGA 35 UCUACCUGAUGCUAGAUGTGAUA 45
RD24G6 9328 960 VAUCCAUCUAGCAUCAGGUAGALU 38 UCUACCUGAUGCUAGAUGGAUAU 82
RD2407 940G 360 UAUCCAUCUAGCAUCAGGUAG 11 UCUACCUGAUGCUAGAUGGAUAU 82
RD2408 939 960 LIAUCCAUCUAGCAUCAGGUAGA 39 UCUACCUGAUGCUAGAUGGALUAU 22
RD2409 939 960 UAUCCAUCUAGCAUCAGGUAGG A(} UCCUACCUGAUGCUAGAUGGAUAU 83
RD2501 2398 | 2418 AGAAAACCCAAAUUCUCAUCU i3 UAAUUUGGGUUUUCU 84
RD2502 2398 | 2418 AGAAAACCCAAAULICUCAUCH 13 UAAULL LUy 24
RD25G3 2398 | 2418 AGAAAACCCAAAUUCUCAUCY 13 UAAUUUGGEEUULIUCY 84
RDZ504 2398 | 2418 AGAAAACCCAAAUUCUCALCU i3 UAAUUUGGGUUUUCU 84
RD2505 2398 | 2418 AGAAAACCCAAALIICUCAUCU 13 UAAUUUGGGULIIUCY 24
RO25G6 2398 | 2418 AGAAAACCCAAAUUCUCAUCY 13 UAAUUUGGEGUULUCY 84
RD2507 2398 | 2418 AGAAAACCCAAAUUCUCALCY i3 UAAUUUGGGUUUUCU 84
RD2508 2398 | 2418 AGAAAACCCAAAUUCUCAUCU 13 UAAUUUGGGUUUUCY 84
RO2509 2398 | 2418 AGAAAACCCAAAUUCUCAUCU 13 UAAUUUGGGUULIUCY 84
RD2512 2398 | 2418 AGAAAACCCAAAUUCUCAUCY 13 UUUGGEGEUULIUCY 85
RDZ513 2278 § 2301 UAGACAUCCACUAUUCCCCAGCU 32 | AGCUGGGGAAUAGUGGAUGUCUAU 86
RO2518 2398 | 2418 AGAAAACCCAAAULICUCAUCY 13 AAUUUGGGUUUUCU 87
RD2518 2398 | 2418 AGALMAACCCAAAUUCUCAUCY 13 AUUUGGGUUUUCY 88
RDZ520 2278 | 2301 UAGACAUCCACUALILICCCCAGCU 32 AGCUGGGGAAUAGUGGAUGUCUA 89
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Compound Seg SEQ Antisense Sequence SEQ Sense Sequence SEQ
Number i i {5-3} i {5-3% D

NO:1 | NO:3 NO: NO:

Start Stop

Site Site
RD2533 2396 | 2418 AGAAAACCCAAALILICUCAUCUIUG 34 AAGAUGAGAAULIUIGGGUUUUCY 90
RO2534 2282 | 2304 UUGCAGACAUCCAUUACUCCICA 34 UGGGAGUAAUGGAUGUUUGCAA a1
RD2557 1316 | 1338 | UCAUCAAUGACAGUAAULIGGGUC | 41 CCCAAUUACUGUCAUUGAUGA 892
RD2558 1430 | 1452 | AAAGCAUUGAUGUUCACUUGGUU | 42 CCAAGUGAACAUCAAUGCUUU 93
RO2559 1667 | 1683 ACAAAGUACUCAGACACCACACG 43 UGUGGUGUCUGAGUACUUUGU 94
RD2560 2248 | 2271 UCAACUUGAAUGAAACGACUUCY 44 AAGUCGUULCAUUCAAGUILIGA 895

Fable 3
Maodified Antisense and Sense sequences of double-stranded compounds targeting CFB
SEQ
< - Ref i
omp Modified Strands {53} N o
aund NG
NO:
AD1705 mUFA*mUFC. mC A mUIC. mU A mGIC.mA fU.mCTA mG fG.mU*fA*mG 1AQ473 11
H2mC*mUmA. mCmCmU S mA UG IC U mA.mG.mA.mU.mGE.mGE.mA. mUma*dQ 1S0570 45
RO1706 MU mU G mA UM TCmA L. mC U mA TL.mCTAmCICmAYIGE*mG IAG479 i2
H2.mC*mC*mU, mG mG.mU G mUTU A TG fA mU mG.mG.mA mU. mC. mAmG*mA*dQ 1S0571 45
an1707 MATE*mA A MA FA mCIC mC fA mA FA mU U mC U mC A mU¥CrmU 1AC480 i3
AD170
H2.mA* MG mA.mU.mG. mA G mA A TU U fU.mG. mG. mG mU.mU.mU.mU.mC*mU*dQ 150572 47
D1708 MAFIG*mAFA. MAFTA mCIC mCIAmA FA. mUFU mC iU mCFA mUHCr mC 1AQ481 14
H2.mG*mG*mA. mU.mG.mAFG.mA AU UL mG G mG.mU.mmU.m.mU.mC*mU*dQ 1S0573 48
RD1700 mMUFTA*mG A mCIA U FCmCIAMC U mA U mUICmC IS mC*A*mG 1A0482 15
H2.mC*mU*mG. mG.mG.mGIAMA FUTA TG U .mG mG. mA.mU.mG. mU.mC.mU*mA*dQ 150574 49
ap1710 L0 U FA*mG A mCFA mUIC.mC A mC iU mA U mU FCmC I mCH A mU 1ADAS83 i6
H2.mA* MU mG. mG.mG.mG FA.mAFUIA G U mE mG. mA mU. mGE.mU.mCmUFmA*dQ 1SO575 50
D171 mUFFU*mG FC mA TG mA FCmA RS mCIC mA fU.mU A mC U mCHC*mC 1AQ4R4 17
HZ mG*mG*mG.mA. mG.mUFAmA fUIGIGIA mUmG mU.mCmlmGmCmA*mATdQ 1SO576 51
RE1712 MU MG IC. mAFG. mA T mA U mCIC mATU.mU TA.mCIU.mC*T*mC 1A0484 i7
H2.mG*mGFmG mA. mG.mUIAmA U IGIG TA mU.mG mU.mCmU mAmCmA*mA*dQ 1S0577 52
RD1713 MU MG IO mA TG mAICmA U mCIC mA FfU.mUTAmCIU.mCHC mU 1ADASS i8
» H2.mA* MG mG.mA.mG.mUIAMAFUIGIG A mU.mG mU.mCmU.mA mCmA*mA*dQ 1SO578 53
RD1714 MU U mG A mUIC mU FCmUTA mCICmC fUmC U mCfC mAMGY mA 1AQ4R6 19
H2 mUrmCrmU.mG.mG mAIG. mA FGIG G U mA. mG. mA. mG.mA.mU.mCmA*mAXdQ 1S0579 54
RO1T1S mUTC mUFA. mUIC U FCmC A mGIG mU U mC IS mGIC.mU* U *mC 1AQ487 20
01715
H2.mG*mA*mA.mG.mCmG.IG.mATATCIC iU mG.mG.mA mG.mA.mU.mA mG*mA*dQ 1SO580 55
RO1716 mUFFPmG A mU G mU A mG FA.mCIC. mU FUmC U mU fCmOGE* mA IAQABS 21
» H2.mU*mCHmG. mG.mA.mAIG.mATAIGIG U mCmU.mA mC.mAmU.mCmA*mAYdQ 10581 56
AD1775 mUFIC*mU G mU fC.mU TG mATU.mCICmAfU.mC fU.mA G mC*A*mC 1A0489 22
HZ mG*mU*mG. mC.mU mAJG. mA FUIG FGIA mU.mC mAMG. mA. mC.mA. mG* ma*dQ 1S0582 57
RO1726 mUTC* mU G mUIC.mU G mA U mCIC.mA FU . mCIU.mA 6. mCM A mC 1A0489 22
H2.mG*FmU*mG. mC.mU. mA G mAFULIGIGIA mU. mC mA.mG. mA.mU.mAmE*mA¥dQ [S0583 58
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SEQ

Camg- Modified Strands {8-3) RefiD iD
ound NO:
NG:

AD1727 mUMC*mU G mUFCmUIG. mA U mCIC mA U mC iU mAIG. mCHA*mC 1AD489 22

H2.mG*mU*mG.mCmU mAIG. mA UG IG A mU. mC mA.mG.mA mA mAmG*mA*dQ 150584 53
AD1778 mAFU*mCIC mUIG. mUIG. mCFA. mG .G mG TA mG 0 mAfG. mC* U mC 1AQ490 23

mGE*MATMG. mC.mU.mGE IC.mUICICICIU MG mC. mAMCmA MG mGE.mATmUYdQ 1SO585 60
R01729 MAF U mCICmUL G mU G mCIA mG G mG IAmGICmA G mC*HU*mC 1A0480 23

mGFMmA* MG mC. M. mEICmU FCICICIU. MG mC mA mC.mA mG. mA.mA¥mU*dQ 1S0586 61
RDATI0 MAM T mCIC mUIG. mUIG.mCFA MG G mG A mG L mA TG mCHUYmC 1AQA30 23

mG*FmATMG.mC. mU.mG L. mU FCICIC U mE. mCmA mCmA.mA.mG.mA*mU*dQ 150587 &2
RD2262 MU FUmG A mU TG mU FA MG IA mCIC. mUTUmC iU mUfCmOHG*mA 1AD4RS 21
R O,

HA mU¥mC*mG. mG.mA mAIG. mA A GG fU.mCmil.mA mC.mA mU. mCmAYmA*dO 1S0969 56
RO2273 mMUTG*mA A MAFS. mA TG mA U mC . mCIA.mUIC mAFCmUFC mA*IC mA [AQBAN 24
H 75

HA.mG*mU*mG, mA. mG.mU.mGIAmULIG TA TG A mU.mCmU.mCmul.mU.mU.mC*mA*dQ 150972 63
REI275 mUMA*mG A MC A mUIC.mCFAmG FA. mUFA mA FUmC I . mU O mC*mC 1A0B42 25
RUZ

HA.MG*mG*mG.mA.mG.mG.mATUmUTAFUICIU.mG mG mA.mU.mG mU.mCmU¥mA¥*dQ 150374 G4
D276 MU mA U mU G mUFC mU U mU ECmU U mG IG. mATA mG T mC*mA 1AD843 26

HAmG*mG*mC mU.mU mCICmAfAIG TATA mA mG. mA.mMCmAmA mU mG*mA*dQ 1S0975 65
RO2777 mUST mU A mUC mUSC mCIAmG G mUSC.mCACmG IC.mU* U mC [A(844 27
latd 7l

HA.mG*mA*mA.mG.mCmE. 6. mGIAICICIU.mG. mG. mA.mG. mA.mU.mA. mG*ma*dQ 1S0876 66
Q02775 MUMCFmA U mUIC. mU TUmG A mU TG mUTA MG IA mCIC mU T mC 1ADR4S 28
nUL

HA.MGE*MG*mA. mG.mG.mUICmUATCIA fU. mC mA.mA mG.mA mA.mU.mG*mA*d(Q S0E77 &7
02279 MU IG*mU TA.mG A mUIG. mU. U mCIA mU TG mGIA.mG.IC. mC iU mG¥mA 1A0846 25

HA.mC*mA*mG. mG.mCmU FCmCIATUIG A mA mC mAmu.mCmU. mA.mC*mA*d0, 150973 68
02380 MmUY MG IC.mA G mA FCmA U mCICmATU.mU A mC iU mCHC*mC 1A(1434 17
A8 Vet

HA*mG*mG. mG.mA MG mUTAMAIUIGIGIA. mU mG mU.mCmU mG. mCmA*mA*dQ 151023 51
AD2381 MU mG I mATG. mA S AT mCIC mAFUmUTA mCfU.mC I mC* mC* mA [ADRBS2 30
LD

HATMG*mG.mE.mG. mAMG.mUTAmA TUIGIG A mU.mGmUmCmUmGmCmA¥mATiQ, 151024 &3
D382 MU U mG FC mA G mA ICmA IS mCIC. mAfU.mU I mC U mC T mC* mC¥mA I1AQ8S2 30

HA*MG*mG. mG.mA.mG. mUFAmAFUIG G A mU.mMG. mU.mCmU.mG.mCmA*mATdQ 151023 51
102383 MU U mMGIC.mA G mA FC mA U mCICmA fUmULIA mC U mC O mC mC AQSS3 31

HA*mG*mG.mG.mAmG.mUIAMAfUTGIG IA mU.mG. mU.mCmU.mG.mCmAmA*mU*dQ 1S1025 70
RO2384 mUFHFmGIC mA TG mATC.mA L mCIC mAfUmUTA mCIU.mC I mC* mC* mA 1AOR52 30
02

HA.MG*MmG*mG.mG. mA.mG.mUTAmA TUIGIG A mU.mG mU mCmU mG.mCmA mA*mU*dG | 151026 71
RD2385 MU U mG IC mA G mA FCmAFU. mCIC. mA fU.mU FAmC U mC T mCFmC¥mA 1AD852 30
(D X Te 0]

HA*¥MG*mG. mG.mA. mG. mU FAmATUIG IS A mU. MG mU.mCml.mG.mCmA mATmU*dQ 1S1025 70
ROZ386 mUFA*mG A mCIA MU FC mCTA mC FU.mA U mUIC. mCfC. mCHA*mG 140482 15
ALILae

HAY O mU.mG.mG.mG. mG A mAFUIATG U .mG.mG. mA mU.mG.mU.mCmU*mA*dQ S1027 49
RD2388 mUHTA*mG A MCTA mUFCmCIAMC U mA U mUICmC IS mCIA mG*mC* mU 1A0B54 32

HI*mU*mG.mG. mG.mG.fA.mA FUIAFG fUmG.mG.mA mU mG mil.mCmUimA*dQ 151025 72
202390 MU TA*mG A mC A mULIC.mCIA mC. U mA U mU FC mCIC.mC A mGFmCH*mU 1A0854 32
RD235

HI*MU*mG.mG.mGE.mGIAMmATUIATE fU.mG.mG.mA mU.mG.mU.mCmU.mA*mU*dQ 151031 73
RDZ381 | mUfA*mG.fA. mC.FA. mU FCmCFA mC.FU.mA fU.mU 0. mCfC mCIA*mG*mC [ADSSS 13
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SEGQ
Camp- Modified Strands {8-3) RefiD iD
ound NO:
NG:
HA*MGE*mC.mU mG.mG.mG.mG FAmA LA TG IU mG mG. mA.mU.mG. mU.mCmUYmA*dQ 151032 74
07393 MAFG*mA A MATAMCIC mC A mA FA. MU U mC iU mCFA mUICmU mU*mG IAQSS6 34
HI*mA*mMA MG mA.mU.mGmA TG mATATU UV mG.mG. mG.mU.mU.mU.mU mC*mU*dQ 1S1033 75
RD2393 MAYGYmAIA. mA A mC IC. mC A mAFA. mU U mC R mCIA mUIC mU*mG*mG 1AQ8S57 35
NLILDTS
HIFMC*mA MG mAMU.mE.mA G mA AU U U mGE mE. mG.mU.mU.mU.mU.mC*miU*dQ 1$1034 76
RE2394 MA*IGFmA FA. mAFA mCICmMC A mAFA MU U mC U mC A mUTC* mU*mG [AOB58 36
LIZ3%
HA*MCTmA.mG.mA. MU MG mA G mA A FU LI MG mG.mG mUmlimilmU.mCmU¥dQ 151035 77
RD2395 MmAFG*mA A MmA A MCIC. mC A mAFA MU FU mC U mC FA mUFC mU¥mG IAQ858 38
HI*MA*MG. MA mU.mG. mA TG mAFATU U TU.mG. mG. mG. mU.mU.mU mU.mCPmU*dQ 151036 72
RD2356 MAYIG*mATA. mA FA mCICmCIA mA A mU U mC R mCIA mUIC mCPmG AQS5S 37
) HI*G¥mG. mA.mU.mE. mAIG.mA AU LU mGEmG.mG.mU.mU.mi.mU.mCmU*dQ 1S1037 79
02401 mUFFA*mUIC. mCIA mUICmUIA mGFCmA U mCIA. mG G mUTA*mG 1A0478 i1
RNLILGV
HA*MCFmU mA mCmCmU G mA FUIGIC L mA mG.mA mU. mG mG.mA mUrYma*dQ 151042 45
RD2402 MU FA*MUICmCFA mUIC. U A mGIC. A fU.mCIA mGIG. mUTAmG*mAYmU 1ADRS0 38
HA*mC*mU. mA.mCmCmU G mA UG FC T mA mG. mA mU.mGE. mGE. mA MU maA*dQ 151042 45
RD2463 MU A MU FC. mCIA MU mU A mGICmA U mCIA mG G mULfA* mGY mA 1AQ861 39
RD240
HAYmUYmCnU.mA mCmCmU G mA FUIGIC fU mA. mG mA.mU.mE.mG. mA.mU*mA*dQ {$1043 20
RD2404 mUFA*mUAC mnCIAMUIC mU A mGIC.mA fU mCIAME G mUTA*mG* mG 140862 40
LALaH
HA*MmC*mC.mU.mA mC.mCmU G mAFU G IC U mA mG. mA.mU.mG. mG. mA.mUrmA*dQ 151044 81
RD2405 MU TA*mULIC. mC A mUC. mU A mGC.mA FU.mCHA mG IG. mUIA*mG* mA 1AQBG1 35
MLILGUD
HAF M mU.mA mC.mCmUIG. mAFUIG ICIU. mA. mG. mA.mU.mG.mG.mA.mU*mA*dQ 151042 45
AD2406 mUFA*mULFC. mC A mUIC. mU A mGIC.mA fU.mCIA mG . mU A mG* mA*mU |AQSE0 33
HA*C* mU.mA mCmCmU S mAFUIGICIU mA mG.mA mU.mG.mGE.mA.mU.mA*mU*dQ 151045 82
RO24G7 mUHFA* U AT mCIA MU IC mU A mGICmA U mC A mG G mUMA*mG A7 i1
RE 7
HA*mC*mU. mA.mCmCmU G mATUIGIC U mA. mG.mAmU.mG. mG.mAmUmA*mU*dG 151045 82
052408 MU A*MUICmC A mU IC.mU A mG IC.mA U mCIA mGIG. mUIATMG* mA 1ADRG1 35
HA*MC* mU. A mC.mCmUIG. mAfULIG ICIU. mA.mG. mA.mU.mG.mG.mA.mU.mA*mU*dQ 1S1045 82
07469 mURFA*mUFC. mC A mUIC mU A mGIC.mA fU mCTIA mG 6. mUfA* mG*mG 1AQ8G2 40
HA¥MC*mC.mU mA.mC.mC.mUfGmA UG ICIU mA MG mA mUmG.mG.mA.mU mA*mU*d0 | [S1046 83
RD2501 MAFIGF mATA A A mCIC. mCIA mAFA mU U mC U mCEA mUSC mU 1A0480 i3
0250
H2*mA¥FAFUTLLTU.mG.mG. mG.mil.mU.mU mU.mC*mUi*dQ 151082 34
D502 MAMTEYmA TA mA FA. mCIC.mCTA mA fA. mU fU mC iU mC A mUMC* mi IAQR72 i3
H2FmA* A TUIU fU.mG.mG. mG mU.mU.mU.mU.mCFmU*dQ 151082 84
RD2503 mAFIG*mA A MAFA MCIC. mC A mA FA.mUFU mC iU mCHAFmU*CF*mU 1AQ873 13
H2Z¥mASTA LU U mG mG.mGmU. mU.mU mUmCrmU*dQ 1S1082 84
02504 MAY G mAFA. mA A mC IC. mCIA mAFA. mU U CIUY mCHAY mUYIC* mU IAQ874 13
- H2E¥mAXTAFUIU U mG. mG.mG.mU.mU.mU.mUmC*mU*dQ S1082 84
RE2505 MAMTE¥mA T4 mA TA. mCIC.mCTA mA FA mU fU mCH I mO A mUA T C¥mU 1AQRT7S i3
RUZ
H2E*mAYAFUIUFU.mGE. mG. oG miU.mU.mU.mU.mCmU*dQ 151382 84
RB2506 MAFG*mA A MATA mCIC mCTA mA FA. mU U mCHUFmCHA mUS T mU IAQ876 13
H2¥mAA UL U mG mG.mGmU. mU.mU mUmC*mU*dQ 151082 84
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NO:
RD2507 MAMGE*mA FA.mA FA mCIC.mCIA mA FA. mU FUEmC P mC IA mU O ml 1AQR77 13
H2*mA AU U U mE.mG. mG. mUmU.mU.mU.mCrmU*dQ 151082 84
RD7508 MAFIG*mATAMAFA MCIC. mC A mATA MU U mCHU mCHA. mU*TC mU 1AQ8738 13
H2Z¥mASTA LU U mG mG.mGmU. mU.mU mUmCrmU*dQ 1S1082 84
RD2509 A G mATA A A MCICmC A mA A mU U mC iU mCA*mUBmC* mU AGB79 i3
H2EmAR AU T U mG. mG. mG.mU.mU.mU.mU mC*mi*dQ 151082 34
ADI512 MAGE*mA FA.mA A mCICmCTA mAMAY mU U mCH U mOC A mUM I mU 1ADBE2 i3
H2*UF U G.mG.mG. mU.mU.mil.mU.mC*mU*dQ 1510385 85
an7513 MU A*m G IA mCIA MU FC mCTA mC U mA U mUIC mCIC m A mG mC*ml) AQ854 32
Hd*mG*mC.mU.mG.mG. mG.mG.fA mA U FAIG fl.mG. mG mA. mil.mG. mU.mCmil.mA*mU*dQ | 151086 86
RO2518 A G mATA A TA mCIC.mCIA mA TA mUSUF mCH U mCY FA* mU*C il [AGSB0 i3
HA* AU U mG.mG.mG mUmU mU mU mCFrmU*dQ 151091 87
AD2519 MASGE*mA FA. mA FA mCICmCIA mA FAYmUATUY mCH U mC AT mU M CY mU 1A0R81 i3
HA* U mG.mE. mG.mU mUmU.mU.mCrml¥dQ 151092 38
RD2520 mUFA*mG.FA mC A mULFC.mCTA mC AU mA U mUIC mCIC m A mGFmC*ml 1A0854 32
Hd*mG*mC.mU.mG.mG. mG.mG.fA mAfUIATG fllmG mG mA. mi.mG.mU.mCmil* maXdQ 1$1093 89
02533 A G mATA.rA A mCIC.mCIA mA A mU U C U nCIA mUIC mU* mU*mG AGS56 34
Ha*mA*mG.mA. mU.mE. mATG.mATAFUTU U mG.mG.mG. mU.mU.mU.mU.mCrmu*dQ 1$1094 50
RD2534 MU mG ICmA TG mAIC.mA U mCIC mA fU.mU FA mCIU.mC L. mC¥ mC*mA 1A0R52 30
H2*mG*mG.mG.mA mMG.mUIA mA UG IG A mU.mG mU.mUmUmG.mCrmA*mA¥dQ 151395 o1
07557 MU C* A FU.mEFA mA U mGIA mC A MG fU mA FAmUIU mGIE.mG*mU*mC 1AO887 41
H7*mC* mC. mA mAmU U mA FC LG U mC mA mUmU.mG.mA mU mG*mA*d0 151108 92
02558 mMAYIA*mA G mCIAmULIU mG A mU G mU U mC IA mC fU.mUIG. mG* mU*mU [A(S38 42
H7*mC*mA.mA.mG.mU TG mATAICIA U mCmA mAmU.mG. mCmU.mU*mU*dQ 1$1108 a3
RE559 MA*FC*mA A MATG. mU A mC I mCIA MG IA mC A mCICmAFC mATmC* mG 1A0REY 43
H2*mG*mU.mG.mG.mUIG. mUICILIG A mG mU.mA mCmU.mU. mU.mG¥mU¥dQ 1511140 94
RD2560 MU FC mAFA MC U mUIG. mATA mUIG mA A mAICmG A mC U mU* mC* mU 1AD890 44
HA*mA*mG.mU.mCmG. fU.mUTUICTA U mUmCmAmAmG. mU.mUmGE*maA*dg 151111 95

Example 1: Inhibition of CFB in Hep(G2 Cells

{3347} HepG2 cells (ATCC Cat #HB-8065) or Hepa 1-6 cells (ATCC CRL-1830) were

seeded in antibiotic-free media at 10,000 cells/well in a 96-well plate. The following day. test

CFB compound was dihited to 1.0 pM {stock solution is 10 uM}. Transfection mixes were

prepared according to instructions for Dharmafect 4 transfection reagent (Dharmacon Cat #7-

2004-0). Prepared transfection mixtares were incubated at room temperature for 20 munuies.

Daring this incubation, the medium was replaced in the 96-well plates with 80 ul of

antibiotic-free mediom. 20 pl of the transfection mixture was then added to each well for a

final concentration between 10 oM and 1 oM (tested in triplicate). CFB siRNA SMARTpool
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{Dharmacon Cat # L-005792-00-0005, 042586-00-0005} or Silencer Thermo Fisher (1D¥1966
or s533333) were used as a positive control. The cells were then incubated at 37 °C in 5%
CO; for 24 hours,

13348} Cell lysis was performed according to the Cells-To-CT | Step TagMan Kit
mstroctions. Following cell lysis, the 96-well plate was placed on ice while the gRT-PCR
reaction was prepared. 2 ul of cell lysate was added to the reaction mixture containing 5 pl
TagMan 1-Step gRT-PCR Mix, 1 yl CFB(FAM}) TagMan Gene Expression Assay
{Hs00156060 m1 or Mm00433909 m1), 1 ul GAPDH{VIC) TagMan Gene Expression
Assay (Hs02786624 gl or Mm99999915 glyand 11 ul RT-PCR grade nuclease-free water
i a MicroArmp Optical 96~-well plate (0.2 mbL). gPCR was performed using a QuantStudio3
gPCR machine with the following cycles: 56 °C for 1 nunute, 95 °C for 20 seconds and 40
cycles at 95 °C for 15 seconds and 60 °C for 1 minute. Resulis are presented in the tables

below as percent inhibition of CFB, relative to untreated control cells {Table 4).

Table 4. Inhibition of CFB mRNA by double-stranded compounds fargeting SEQ 1D

NG:
Compound Y
Number Inhibition
RDIT709 77
RD1710 83
RD1711 86
RD1712 87
RD1713 &5
RD1714 65
RD1715 84
RD1716 80
RD1725 74
RIDI726 61
RD1I727 8]0
RDI1728 62
RD1729 61
RDI1730 51

Exampie 2: Effect of compounds targeting human CFB in mouse

{33491 Compounds RD1706, RD1707, RD1727, RBMT08, RD1705, and RD1726 as modified
in Table 3 were evaluated m CS7TBY6 muce, Prior fo the study the mice were keptin a
vivarium under FACUC approved housing. Mice were injected with a single 5 mg/'kg

subcutanecus dose of oligonuclectide on Day € of the study. During the study period, the
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mice were observed daily for signs of iliness or distress. Animals were bled on day 0 and 8,
15,22, 25, and 35.

1635071 Immunoblotting was used to evaluate the levels of Complement Factor B {CFB) n the
serum of muce (C378V1/6). Following serum collection, the serum was diluted in 1 X PBS
butfer and mixed with SDS-PAGE compatible loading buffer and a reducing reagent.
Samples were heated to 70 °C for ten minutes and resolved by SDS-PAGE. Following the
migration of the samples by PAGE, the proteins were transferred to nitroceliulose or other
compatible membrane. The membranes were stained with Revert 700 and total protein for
each sample was quantified using an Qdyssey CLx detection system.

{6351} The membranes were blocked with Intercept® blocking bufter (B/N: 927-60001) and
then probed with a primary antibody specific to CFB {(Invitrogen # 27924). The antibody was
dituted in Intercept® antibody diluent (P/N: 927-75001 ;. After incubating the membrane with
the primary antibody, the membrane was washed and then probed with a secondary antibody
{IeG P/N: 926-32211). The antibody was diluted in Intercept® antibody diluent (P/N: 927-
75001 The membranes were then analyzed on an Odyssey CLx detection system to
determine the levels of CFB in each sample. The data for each sample was normalized to the
total protein loaded into each lane and the CFB levels were quantified using huage Studio

Lite. CFB inhibition data in Table 5 are expressed as percent change from the predose level.

Table 8. Average CFE Inhibition

Pays

Compound | 3 5 0 22 0 28 | 38
RI3T706 76 00 67 1 54 4 25 27
RD1707 68 | 59 1 46 | 31 | 30
RI3E727 5001 46 1 32 1 32 46
RD1708 83 0 81 | 78 | 62 | 39
RDIT70S 74 {1 6B | S8 | 44 | 41
RD1726 7000 64 1 54 1 39| 37

Exampie 3: Effect of compounds targeting human CFB in mouse

6352 Compounds RD2401, RD2402, RD2403, RD2404, RD2405, RD2406, RD2407,
RIZ2408, and RI32409 as modified in Table 3 were evaluated in C57B1/6 mice. Prior to the
study the mice were kept in a vivarium under FACUC approved housing. Mice were injected
with a single 5 mp/kg subcutaneous dose of oligonucieotide on Day 0 of the study. Dhring
the study period, the mice were observed daily for signs of illness or distress. Anumals were

bled on day 0. 8, 15, 22, 29 and 36. Immunoblotiing was used to evaluate the levels of
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Complement Facior B (CFB} in the serum of mice {CS57BI/6} as described in Example 2. CFB
mhibition data in Table 6 are expressed as percent change from the predose level.

Table 6. Average CFB Inhibition

Pays

Compound | 8 15 0 22 0 28 | 36
RI32401 75 1 73 01 91 {70 | 67
RD2402 73007004 87 | 39 | 51
RD2403 78 | 66 | 86 | 60 | 57
RD2404 7001 61 1 69 | 31 | 52
RD2405 7L 62 1 B4 | 50 | 49
RDZ2406 73 0 64 1 84 36 | 51
RD2407 734 70 | 88 | 52 | 51
RID2408 731 7 &4 | 37 | 55
RID2409 68 | 34 | 60 | 49 | 46

Example 4: Effect of compounds targeting human CFB in mouse

{63531 Compounds RD2Z392, RD2393, RD2394, RD2395, and RD2396 as modified in Table
3 were evaluated in C37B/6 mice. Prior to the study the mice were kept inn a vivarium under
TACUC approved housing. Mice were injected with a single 5 mg/kg subcutaneous dose of
oligonucleotide on Day 0 of the study. During the study period, the mice were observed daily
for signs of illness or distress. Animals were bled on day 0 and 7, 14, 21, 28, and 35.
Immunoblotting was used to evaluate the levels of Complement Factor B (CFB} in the serum
of mice {CSTBY/6) as described in Example 2. CFB inhibition data in Table 7 are expressed as
percent change from the predose level.

Table 7. Average CFB Inhibition

Days

Compound | 7 4 | 21 ) 28| 38
RI32392 70 1 8L | 64 | 82 | 19
RID2393 78 | 84 | 72 | 68 | 53
RI32394 7 8L | 53 | 38 | 37
RID2395 781 82 | 45 1 38 | 3
RID32396 78175 1 63 1 60 | 29

Example 5: Effect of compounds targeting human CFB in mouse

6354} Compounds RD1701, RD2501, RD2502, RD2S03, RD2504, RD2505, RD2506,
RD2Z307, RD2508, RD2509, RD2512, RID2518, and RD2519 as modified in Table 3 were
evaluated in CS7BE6 mice. Prior to the study the mice were kept in a vivarium under IACUC
approved housing. Mice were injected with a single § mg/kg subcutaneous dose of

oligonucleotide on Day 0 of the study. During the study period, the mice were observed daily
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for signs of illness or distress. Animals were bled on day 0, 7, 15, 22, 28 and 35. Pay 7, 15
and 22 data are shown below. Immumoblotting was used to evaluaie the levels of
Complement Factor B (CFB) in the serum of nuce {CS57BV6) as described in Example 2. CFB
inhibition data in Table 8 are expressed as percent change from the predose level.

Table 8, Average CFB Inhibition

Days
Compound | 7 15 | 22
REMT701 30 | 37 | 36
RD2501 2 3 10
RD2502 23 0 16

RIXZ503 321 14 6

RD23504 28 6 26
RIZS0S 38 | 18 | 24
RP2306 28 1 10 | 17
RD2Z507 S5 1 25 | 28
RP2308 47 | 20 3

RED2ZS09 14 0 0

RD2512 : :
RIZSIR 29 1 18
kD2519 & 4 17 | 11

(o8]
(98]
[S23 Raw)

Example 6: Effect of compounds targeting human CFB in rat

{3353} Compounds RDB1709, RDI1710, RDIT7LHE RDT12, and RE1713 as modified in Table
3 were evaluated in Sprague-Dawley or Lewis rats. Prior to the study the rats were keptin a
vivarium under FACUC approved housing. Rats were injected with a single 5 mg/ke
subcutanecus dose of oligonuclestide on Day 0 of the study. During the study period, the rats
were observed daily for signs of illness or distress. Armimals were bled on day 0 and 8, 15, 22,
29, and 36. Day &, 15 and 22 data are shown below.

13356} Imnunoblotting was used to evaluate the levels of Complement Factor B (CFB} in the
serum of rats (Sprague-Dawley and Lewis). Following serum collection, the serum was
diluted in 1 X PBS buffer and nuxed with SDS-PAGE compatible loading buffer and a
reducing reagent. Samples were heated to 70 °C for ten minutes and resolved by SDS-PAGE.
Foliowing the migration of the samples by PAGE, the proteins were transferred to
nitrocelhulose or other compatible membrane. The membranes were stained with Revert 700
and total protein for each sample was quantified using an Odyssey CLx detection sysiem
1363571 The membranes were blocked with Intercept® blocking buffer (P/N: 927-60001) and

then probed with a primary antibody specific to CFB (Invitrogen # 27924). The antibody was
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dituted in Intercept® antibody diluent (P/N: 927-75001). After incubating the membrane with
the primary antibody, the membrane was washed and then probed with a secondary antibody
(G P/N: 926-32211). The antibody was diluted in Intercept® antibody dituent (P/N: 927-
75001). The membranes were then analyzed on an Odyssey CLx detection system to
determine the levels of CFB in each sample. The data for each sample was normalized to the
total protein loaded into each lane and the CFB levels were quantified using Image Studio

Lite. CFB nlubition data in Table 9 are expressed as percent change from the predose level.

Table 9, Average CFB Inhibition

Bays
Compound | 8 i5 | 22
RIDLTO0 75 1 71 | St
RDI710 79| 75 | 33
RD711 64 | 65 | S8
RDI712 71 ] 72 | 58
RE1713 67 | 62 | 51

Example 7: Effect of compounds targeting human CFB in rat

[6358] Compounds RD1709, RD1710, RDI711, and RD1712 as modified in Table 3 were
evaluated in Sprague-Dawley or Lewis rats. Prior to the study the rats were keptina
vivarium under IACUC approved housing. Rats were injected with a single 5 mg/kg
subcutaneouns dose of ochigonucieotide on Day O of the study. During the study period, the rats
were observed daly {or signs of tness or distress. Aniroals were bled on day 0 and 12. Data
for day 12 is presented below. Immunoblotting was used to evaluate the levels of
Complement Facior B (CFB) in the serum of rats {Sprague-Dawley and Lewis) as described
i Example 6. CFB mhibition data in Table 10 are expressed as percent change from the
predose level.

Table 18, Average CFB Inhibition

Days

Compound | 12
RII709 71
RDI710 62
RI3I71HL 55
RDI712 60

Example 8: Effect of compounds targeting human CFB in rat
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{6359} Compounds RD2380, RD2381, RD2382, RD2383, RD2384, and RD2385 as modified
in Table 3 were evaluated in Sprague-Dawley or Lewis rats. Prior 0 the study the rats were
Kept in a vivarium under TACUC approved housing. Rats were injected with a single 5 rag/ke
subcutaneous dose of oligonucleotide on Day 0 of the studv. During the study period, the rats
were observed daily for signs of illness or distress. Animals were bled on dav 0, 4, 8, 15, 22,
29 and 36 in other groups. Immunoblotting was used o evaluate the levels of Complement
Factor B (CFB} in the serum of rats {Sprague-Dawley and Lewis) as described in Example 6.

CFB inhibttion data in Table 11 are expressed as percent change from the predose level.

Table 11. Average CFB Inhibition

Bays

Compound | 4 8 i85 22 29 36
RID2380 29 30 48 45 0 ¢
RD2381 19 7 28 15 4 1
RI32382 38 31 38 36 4 i
RD2383 28 42 36 32 O t
RI32384 i8 27 32 19 10 6
RD2385 28 41 42 32 0 0

Example 9: Effect of compounds targeting human CFB in rat
{6360} Compounds RDI709, RD1711, RD2386, RD2388, RD2390, RD2391, RD2513, and
RD2520 as modified in Table 3 were evaluated in Sprague-Dawley or Lewis rats. Prior to the
study the rats were kept in 8 vivarium ender IACUC approved housing. Rats were injected
with a single 5 mg/kg subcuntaneous dose of oligonuclieotide on Day 0 of the study. During
the study period, the rats were observed daily for signs of illness or distress. Animals were
bled onday ©, 4, & 15, 22, 29 and 36. Immunoblotting was used o evaluate the levels of
Complement Factor B {CFB) in the serum of rats (Sprague-Dawley and Lewis) as described
n Example 6. CFB inlubition data in Table 12 are expressed as percent change from the
predose level.

Table 12. Average CFB Inhibition

Bays

Compoundd | 4 8 i8 22 29 36
RD1709 62 74 71 41 30 24
RD1711 46 62 65 44 31 26
RII2386 61 72 75 39 22 12
RD2388 66 &2 84 55 3z 31
RI32390 64 75 74 45 20 15
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Bays
Compound | 4 8 is 22 29 36
RD239% 53 73 7 33 13 11
RD2513 34 66 64 32 17 14
RD2520 49 63 64 35 22 i5

Example 18: Effect of compounds targeting human CFB in cynomolgus monkeys

{3361} Compounds RD2273, RD227S, RD2276, RD¥Z2T7, RD2278, RD2279, RD2533, and
RD2534 as modified in Table 3 were evaluated in cynomolgus monkeys. Prior to the study
the monkeys were kept in quarantine during which the animals were observed daily for
general health. Eight groups of 2 cynomolgus monkeyv each were injected with a single 6
mg/kg subcutaneous dose of oligonucieotide on Day 1 of the study. During the study period,
the monkeys were observed daily for signs of illness or distress. Animals are bled on day -6
and on days 1 {prior to dosing), 8. and 15, 22, 29, 36, 43, 50, 57 and 64,

163621 CFB levels in the serum of cynomolgus monkeys was determined using the Abcam
(ab137973) ELISA kit. The Abcam antibody has <5% cross reactivity with monkey CFB.
The protocol used was that described by the manufacturer. All reagents, standards and
samples were prepared as instructed by the manual. The standards or samples were added o
the wells and incubated at room temperature. The wells were washed, and the bigtin antibody
was added to each well and incubated at room temperature. Following the incubation, the
wells were washed, and a streptavidin-peroxidase conjugate was added to the wells and was
ncubated with the samples at room temperature. Chromogen substrate was added to each
well and was incubated with the samples at room teraperature. The stop solution was added fo
each well and the plate was immediately read using a Biotek® plate reader. CFB inhibition
data are expressed as percent change from the predose level. Drata for days 8, 15,22, 29, 36

and 43 are provided below in Table 13.

Table 13, Average CFB Inhibition (ELISA)

Bays

Compound | 8 i35 22 29 36 43
RD2273 32 49 63 65 45 44
RD2275 35 48 65 66 58 57
RD2276 25 3¢ 54 31 52 49

RD2277 15 2 2

2

]

RD2278 3 i3
RD2279 13
RII2533 27 44 56 46 54 40
RID2534 14 21 27
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(6363} Immunoblotting was also used to evaluate the levels of Complement Factor B {CFB)
in the serum of cynomolgus monkeys. Following serum collection, the serum was diluted in 1
X PBS buffer and nuxed with SDS-PAGE compatible loading buffer and a reducing reagent.
Samples were heated to 70 °C for ten nunutes and resolved by SDS-PAGE. Following the
migration of the samples by PAGE, the proteins were transferred to nitrocethilose or other
compatible membrane. The membranes were stained with Revert 700 and total protein for
each sample was quantified using an Odyssey CLx detection system.

{6364} The membranes were blocked with Intercept® blocking buffer (P/N: 927-60001) and
then probed with a primary antibody specific to CFB (ProteinTech, catalog no. 10170-1-AF).
The antibody was diluted in Intercept® antibody diluent (P/N: 927-75001) After incubating
the membrane with the primary antibody, the membrane was washed and then probed with a
secondary antibody (IgG P/N: 926-32211). The antibody was diluted in Intercepi® antibody
diluent (F/N: 92775001 ;. The mernbranes were then analyzed on an Odyssey CLx detection
system to deternune the levels of CFB in each sample. The data for each sample was
normalized o the total protein loaded into each lane and the CFB levels were quantified
using Image Studio Lite. CFB mbubition data are expressed as percent change from the
predose level. Data for days 8, 15, 22, 29, 36, 43, 30, 57, and 64 are provided below in Table
14. In a second set of experiments, certain animals were bled on day -6 and on days 1 (prior
to dosing), & and 15, 22, 29, 36, 43, 50, 57, 64, 71, 78, &5 and 92 for serum collection and

analysis and data are provided below in Table 15

Table 14, Average CFB Inhibition (Western}

Day | Bay | Day | Bay | Bay | Day | Day | Day | Day

Compound 1 ¢ 1 4s” 197 129 |36 |43 |50 |57 |64
RD2273 85 191 189 |87 |77 |65 |60 |49
RII227S 86 191 192 191 |90 |8 |77 171

RD2276 45 170 179 81 77 180 180 182 {80
RD2533 47 {72 180 75 179 {75 171 73 {68
RD227TT 12 136 44 |34

RD2278 44 147 139 {53
RD2279 18 122 125 121
RD2534 46 |38 160 |60

Table 15. Average CFB Inhibition (Western)

Day | Bay | Day | Day | Day | Day | Day { Day | Day Day Bay Day Day

Compound 1™ 135" 192 120 136 |43 |50 |57 loa bt bs B b2

RD2273 64 184 18Y 189 184 173 160 130 143 |47 B 2 3
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Compound Day | Day | Day | Bay | Day Qay Day l}ay I}a3' Day Bay Bay Day
3 IS 122 129 136 143 150 157 164 U1 8BS p2

RD2278 60 179 187 190 191 3 180 {71 {64 B2 52 40 H3

RD2276 44 167 180 183 180 179 178 {74 (67

RID2533 50 175 477 472 177 {74 166 161 158

Example 11: Effect of compounds targeting human CFB in cynomolgus monkeys
{63657 Compounds RD2357, RD255E, RD2559, and RD2560 as modified in Table 3 were
evaluated in cynomolgus monkeys, Prior to the study the monkeys were kept in quarantine
during which the animals were observed daily for general health. Each group of 2
cynomolgus monkey each were injected with a single 6 mg/kg subcutansous dose of
oligonucleotide on Day 1 of the study. During the study pertod, the monkeyvs were observed
daily for signs of iliness or distress. Animals are blad on day -6 and on days 1 {prior to
dosing), 4, 8, and 15,22, 29, 36, 43, 50, 57 and 64.
{63661 ELISA was used to evaluate the levels of Complement Factor B (CFB} in the serum
of cynoroolgus monkeys as described in Exarople 10. CFB wnlubition data are expressed as
percent change from the predose level. Data for days &, 15, 22 and 29 are provided below in
Table 16,

Table 16, Average CFB Inhibition (ELISA)

Bays
Compound | 8 i8 22 28
RID2SST 3 27 25 48
RD2558 46 63 63 57
RIX2559 11 0 18 3
RD2560 28 44 57 44

{63671 Immunoblotting was also used (o evaluate the levels of Complement Factor B (CFB)
in the serum of cynomolgus monkeyvs as described in Example 10. CFB inhibition data are
expressed as percent change from the predose level. Data for days 8, 15, 22, 29, 36, and 43
are provided below in Table 17, In a second set of experiments, certain animals were bled on
dav -6 and on days 1 {prior to dosing). 4, 8, and 15, 22, 29, 36, 43, 50,57, 64, 71, 78, 85 and

92 for serum collection and analysis and data are provided below in Table 18.

Table 17, Average CFB Inhibition (Western)

Day | Day | Day | Day | Day | Day

Compound | "e% | ' | 0y | 29 | 36 | 43
RD2557 | 811 68 | 72 | &6 | 80 | 61

RI2558 83 92 89 ad 87 81
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8 {15221 20| 36 ] a3
RD2559 01 5 F 22 18 1131 o
RD2560 | 55 1 84 1 80 1 85 1 84 | 76

€ ompound BDay | Bay | Day | Day Day Bay

Tabie 18. Average CFB Iuhibition (Western}

Compound ?ay g“ ?s?y ?z?y ?9ay ?ély ?; ' ?&f‘ ?f ' ?f ! '?fy ?;y Ssay g}zﬂy
RID2557 22 143 161 71 82 169 157 §52 154 B7 B 7 i 3
RID2558 32 175 190 IR8R 184 177 167 144 129 R0 i1 4§ 0 0
RIIZ2S5S9 ) -2 11 29 §34 132 118

RD2560 13 151 182 187 182 182 {75 {80 {69 B7 5 P2 153 7

Example 12: Effect of compounds targeting human CFB in cynomolgus monkeys

#6368} Compounds RD1714, RD1715, and RD2262 as modified in Table 3 were evaluated in
cynomolgus monkeyvs. Prior to the study the monkevs were kept in quarantine during which
the anmimals were observed daily for general health. Fach group of 2 cynomolgus monkey
each were injected with a single 3 mg/ke or 6 mg/kg subcutaneous dose of oligonucleotide on
Bay 1 of the study. During the study period, the monkeys were observed daily for signs of
iliness or distress. Anumals are bled on day -6 and oun days | (prior to dosing), 8, 135, 22, 29,
36,43, 50, 57 and 64. ELISA was used to evaluate the levels of Complement Factor B (CFB)
in the serum of eynomolgus monkevs as described in Example 10. CFB inhibition data are
expressed as percent change from the predose level. Immunoblotiing was also used to
evaluate the levels of Coraplement Factor B (CFB) in the serum of cynomolgus mounkeys as
described in Example 10. ELISA Data for days &, 15, 22, 29 and 36 are provided below in

Table 19,

Table 18, Average CFB Inhibition (ELISA)

omg/kg Bays
Compound | 3 i5 22 29 36
Rb2262 18 28 33 40 40

Example 13: Effect of compounds targeting human CFB in complement pathway assag
{3369} The level of active C5b-9 formation 1o assess alternative complement pathway
activity and classical complement pathway activity was determined using the Wieslab
Complement Alternative Pathway assay (COMPL AP330 RUO, SVAR) and Wieslab
Complement Classical Pathway assay (COMPL CL316 RUQ, SV AR} according to
manufacturer’s instructions. Serum from monkeys dosed with RD2273, RD2275, and

RD2276 from Example 10 was tested and the data from the Wieslab Coroplement Alternative
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Pathway assay are presented below in Table 20. The Wieslab Complement Classical Pathway
assay showed no effect as expected. Serum from monkeys dosed with RD2S558 and RD2S60
from Example 11 was also tested and the data from the Wieslab Complement Aliemative
Pathway assay are presented below in Table 21. The Wieslab Complement Classical Pathway
assay showed no effect as expected. In a separate study, serum {rom monkeys dosed with
RD2S558 and RD2560 from Example 11 was tested and the data from the Wieslab
Complement Alternative Pathway assav are presented below in Table 22, The Wieslab
Complement Classical Pathway assay showed no effect as expected. Serum from monkeys
dosed with RD2558 and RD2560 from Example 11 was also tested in hemolysis assays 1o
determine aliernative herolytic activity and the data is presented in Table 23

{337¢] The alternative hemolytic activity was determined as follows. NHP serum (5.6%)
was added to GVB® (Complement Technology, Tyler, Texas) and § mM EGTA with 25%
rabbit ervibrocyies (Fr, Complement Technology, Tyler, Texas). Samples were incubated at
37 °C with internuttent shaking for 1 hour. Hemolysis was stopped by adding GVBE
{Complement Technology, Tyler, Texas) at a 1:1 ratio to the samples. Samples were then
ceninfuged, and supernatanis were transferred (o a new 96-well plate. Absorbance was
measured at 412 nm. Alemative hemolyiic activity was measured by subiracting the OD
value from the negative control sample (buffer and Er only) and normalizing each sample to
the positive control sample (water and Er only). Individual imepoint samples were then

notmalized to their average pre-dose samples.

Table 20. % Inhibition of Alternative Pathway
Compound | Day 22 | Bay 29 | Bay 36 | DBay 43 | Day 50 | Day 57 | Day 64

RD2273 88 91 88 66 49 S 3
RID2275 86 89 82 84 74 48 48
RD2276 44 53 59 55 49 46

Table 21, % Inhibition of Alternative Pathway

Compound Day8 {Day 15 [Pay22 |[Day36 | Dayv43

RD2558 80 96 93 88 32

RIDZ560 30 72

o)

0 64 26

Table 22, % Inhibition of Alternative Pathway
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Bay | Bay | Day | Bay | Bay | Day | Bay | Day | Bay [Pay
Compound 4 8 15 tor f2s 136 143 1s0 157 b4
RID2558 14 174 194 181 188 175 1722 {21 9 21
RD2560 14 135 154 173 163 164 153 {66 61 HO

Table 23. % Inhibition of Alternative Pathway Hemolysis

~ Bay | Day | Bay | Bay | Bay | Bay | Bay | Day | Bay Pay
Compound 4 18 1315 122 129 136 143 1aso 157 &4
RD2558 28 175 194 185 176 165 174 162 133 Bi
RD2560 14 135 154 173 163 164 {53 166 161 HO

Example 14: Effect of compounds targeting human CFB in cynemolgus monkeys

{6371} Parent compound RD2558 was used as a starting point to design compounds RD2794,
RD2795, and RD2796 as provided in Tables 24 and 25 below. The modified compounds
provided in Table 23 are being evaluated in cynomolgus mounkeys. Dosing of the monkeys
will be carned out in accordance with the protocol 1o Example 10 with a dmg/kg
subcutaneous dose of oligonucleotide on Day 1 of the study. ELISA will be used to evaluate
the levels of Complement Factor B (CFB) in the serum of cynomolgus monkeys as described
in Example 10. fmmunoblotiing will also be used to evaluate the fevels of Complement
Factor B (CFB} in the serum of cynomolgus monkeys as described in Example 10. CFB
inhibition data are expressed as percent change from the predose level. Data for days 4, 8, 15,
22, 29, and 36 are provided below in Table 26. [ a second set of experiments, CFB
inhibition data was collected for Days 4, 8, 15, 22, 29, 36, 43, 50, 57, and 64 for RD2795 and
RE¥2796 and additionally Days 71, 78, 85 and 96 for RD2794 as provided below in Table 27.
Inhibition of Alternative Complement Pathway Activity was evaluated using the WIESLAB
assay (COMPL AP330) following manufacturer recommended protocol as described above.
Data is provided below in Table 28. Inhibition of Alternative Hemolysis was evaluated using
5.6% serum, 25% Er (Complement Technologies, Inc.) and Buffer GVB' +MgEDTA as
described above. Data is provided below in Table 29. Assays for the Classical Pathway

showed no effect as expected (not shown).

Table 24
Unmodified Antisense and Sense sequences of double-siranded compounds targeting
CFB
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Compound Seg SEQ Antisense Sequence SEQ Sense Sequence SEQ
Number ) i {53} i {53} )
NO:1 | NO:3 ND: NO:
Start Stop
Site Site
RD2794 1430 1452 | AAAGCALIGAUGUUCACLULIGGLHE | 42 ACCAAGUGAACAUCAAUGCUIUU 103
RO2785 1432 1452 AAAGCAUUGAUGUUCACUUGS 56 CCAAGUGAACAUCAAUGCUUU a3
RD2786 1432 1452 AAAGCAUUGALGUUCACUUGE 36 UCCAAGUGAACAUCAALIGCUUY 104
Table 28
Maodified Antisense and Sense sequences of double-stranded compounds targeting CFB
SEQ
Comp- Modified Strands {5°-3'} Ref D D
ound NG
NO:
RO2794 MA*FA*MA FG mC A mU AU mG A mUFG mU U mC A mC iU mUSG mGHmUrmi 1ADBES 42
HA* O mC mA mA MG UG mATAICIA U mC mA mA mU.mG mCmU.mUmiU*dQ {51236 103
RE2795 MAA*AG. mCEA MU U mG A mMUEG.mUfUL inCAAmCAU.mU*mG*mG IA1010 95
LA v u
H7*mC*mA mA MG mUIG. mAFA FC A FU mC mA mA.mU.mG. mC.imU mUYmU*dg 1S1109 93
RD2796 AT A MAIG. mCFA MU U mG A mUIG. mU U mCIAmC iU mU* mG*mG IAL010 96
H2*mC* mCmAMA MG mU G mAFAFCIA fU mCmA mA mU.mG.mCmU.mU*mu*dl 151237 104
Table 26. Average CFB Inhibition (Western}
. Bay | Bay | Day | Day | Day | Day
Compound v Ray Ay o y
4 § 15 22 29 36
RID¥2794 31 67 87 89 8% 81
RD2795 36 72 89 91 93 idid
RI2796 31 70 82 82 79 63
Table 27, Average CFB Inhibition (Western)
Compound Day | Day | Day | Bay | Bay | Day {DayDay{Day Day Day{Day{Day{Day
~omp 4 8 18 22 29 36 {43 S0 187 164 T {78 185 | B¢
RI32794 36 69 85 87 86 76 179176170161 162162152147
RD2795 36 72 89 91 93 88 {86 §84 176179
RD2796 31 70 82 32 79 65 1RE 155142144

Table 28. Average Alternative Pathway Inhibition (WIESLAB COMPL AP338)

Compound Pay | Bay | Day | Day | Day | Day [Day{Day{DayDay{Day Day Day Day

4 8 is 22 129 1 36 143 150187164171 178 88196
RD2794 3 18 33 32 839 1 17 1471200221 7 128612 40
RD2793 is 19 33 37 1 48 | 44 144 115

Table 29, Average Alternative Hemolysis Inhibition
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Compound Day | Day {Bay! Bay{ Day Bzgy DayiDayDayiDayBayiBay Dayi)ay
4 8 (18} 224 29 36 143150 187164 (7117818596

RD2794 10 | 29 46 54 48 40 142 136134126127 12211214117

RD27935 4 43 160 | 63 63 60 159132130

RD2796 14 | 28 {28 | 31 20 0 {

Example 18: Effect of compounds targeting human CFB in cynomolgus monkeys

{63721 Parent compounds RI32273, RD2275, RD25358, RD2360 and RD2276 were used as a
starting point to design compounds R[D2797, RD2829, RD2798, RD2801, RD2830, RD2821,
RD2831, and RD2832 as provided in Tables 30 and 31 below. The modified compounds
provided in Table 31 are being evaluated in cynoroolgus mwonkeys. Dosing of the mounkeys
will be carried out in accordance with the protocol in Example 10 with a dmg/kg
subcutaneous dose of oligonucleotide on Day 1 of the studv. ELISA will be used to evaluate
the fevels of Complement Factor B {CFB} in the serum of cynomolgus monkeys as described
o Example 10, Inwounoblottiog will also be used to evaluate the levels of Complement
Factor B (CFB) in the serum of cynomolgus monkeys as described in Example 10. CFB
inhibition data are expressed as percent change from the predose level. Data for davs &, 15,
22, and 29 are provided below in Table 32 for RD2798, RD2801, RDD2ZRZE, RD2&30, and
RD2832. In a second set of experiments, CFB inhibition data was collected for Davs &, 13,
22,29, 36,43, 50, 57, and 64 for RD2821 and RD2832 and additionally Days 71, 78, and 85
for RD2798 and RD2801 and additionally Day 96 for RD2E30 as provided below in Table
33, in athurd set of experiments, CFB inhibition data was collected for Days 8, 135, 22, 29, 36,
43,50, 57, 64, and 71 for RD2797, RD2829 and RD2831 as provided below in Table 34,
Inhibition of Alternative Complement Pathway Activity was evaluated using the WIESLAB
assay (COMPL AP330) following manmufacturer recommended protocol as described above.
Data is provided below in Table 35, Inhibition of Alternative Hemolysis was evaluated using
5.6% serum, 25% Er (Complement Technologies, Inc.) and Buffer GVB' +MgEDTA as

provided above. Data is provided below in Table 36.

Table 30
Unmodified Antisense and Sense sequences of double-stranded compounds targeting
CFB
Compound Seq SEQ Antisense Sequence SEQ Sense Sequence SEQ
Number ) Fa) {53} (] {5-39 B
N | NOa NO: NO:
Start | Stop
Site Site
RD2737 493 | 515 | UGAAAGAGAUCUCAUCACUCACA | 24 GUGAGUGALGAGAUCUCULILICA 105
RD2829 1383 | 1404 UAGACAUCCAGAUAALCCUCCE 25 | UGGGAGGAUUAUCUGBAUGUCUA | 64
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Compound Seg SEQ Antisense Seguence SEQ Sense Sequence SEQ
Number 0 D {5-3%} 5] {5'-3%} iD
NG:1 | NO: NO: NO:
Start | Stop
Site Site
RD2798 1382 | 1404 UAGACAUCCAGAUAAUCCUCCCU 97 GOGAGGALUVAUCUGGAUGUCUA 106
RO228G1 1384 | 1404 UAGACAUCCAGAUAAUCCUCC 38 JGGAGGAUUAUCUGGAUGUCUA 1407
RD2821 1430 | 1452 | AAAGCAUUGAUGUUCGCUUGGUU a8 ACCAAGCGAACAUCAAUGCULL 108
RD283( 1383 | 1404 UAGACAUCCAGAUAAUCCULICC 100 UGGAAGGAUUAUCUGGAUGUCUA 109
RO2831 2249 | 2271 UCAACUUGAAUGAAACGGCUUCY 101 GAAGCCGUUUICAUUCAAGUUIGA 110
RD2232 1451 | 1473 UCAUUGUCUHUUCUUGGAAGCCAA 102 UGGCUUCCAAGAAAGACAAUGA 65
Table 3%
Madified Antisense and Sense sequences of double-stranded compounds targeting CFB
SEQ
Comg- Modified Strands {5-3%} Ref 1D iD
ound NG:
NG
RD2797 m*{G* mMATA A G mAIG. mA fU mCIU.mC A mUFCmATC.mU ICmA*ICr mA IAD840 | 24
“ 7
HU¥mUmG.mA mG.mU.mG FA mUIGIAIG A mUmCmUmCmi.mU.mU. mCrmA*d0 151233 105
RDI829 mUMAY MG A mCIA mUICmCIA mG A mU A mA UL mCIC MU IO mC*mC 1AD8E42 25
HA*mGE*mG. mG. mA. MG MG mAfUmUTATUIC U MG mG. mA mU. mE. mU.mCmrmA*dd | 151252 &4
RD2798 MU TA* MG A mCIA mUIC mCIA MG A mUTA mA U mCICmUICmC* mC*mu iA1011 37
) HUAmGYmG. mA. mG.mG. mA, UL mU A FUIC fUmG. mG.mA mU.mG.mU. mCmUYmaA*sQ 151233 | 106
02801 mUFA*mG A mCIA MU ICmC A MG IA MU TA mA U mCIC.mU*fC*mC 1AL012 98
) HA*mG*mG.mA.mG* mG.mA U mUTASUIC U mG.mG. mA mUmG. mU.mCmU*mA*dQ 151242 § 107
02821 mAMATMA G mC A MU IU mG A mULIG. mU U mC G mC U mUIG mG*mUrmu {ALO1S 93
Hd*mC*mCmA.mA mG. mCIGmAIATCIA U mCmA mA mU.mG. mCrall.mU*mU*dQ 51249 | 108
AD2830 MU A* MG A mCIAMUIC mCIAMGIA mUTA mATU. mCICmU U mC*mC {A1016 | 100
o HAYMG*mG. mA. mA. MG mG.mA fU.mUTA FUC U mGE.mG.mA. mU mG. mU.mCmiUsmA¥*dQ | 151252 109
RD2831 mUFFCFmA A MC U MU G mATA MUIG mA A mA FCmG IG.mC U mU*mC*miJ IATOL7 | 101
) HEPmA*mA. MG mEmC.mG. fU.muU fUTCIA U mU. mC. mA. mA MG mU. mU.mG*mA*dQ 151253 | 110
RDI832 MU C*mA U mlL G mU 0. mU fU.mULIC. mU U mG G mAJA. mGIC.mC* mA*mA 1AL018 | 102
o X
HA*mG*mG.mC.mU.mUmCICmAFATG IA FAMmA MG mA MmCmAMAMU.MGFmA*dQ 151254 &5

Table 32. Average CFB Inhibition (Western)

Day | Day | Day | Day
Cempound 3 15 2 39
RID279% 72 82 92 81
RD2801 73 82 89 86
RD2821 68 64 62 47
RD2Z830 64 81 89 85
RD2832 40 | 48 71 60

Table 33. Average CFB Inhibition (Western}
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. Bay | Day | Day | Bay { Day | Day | Bay | Bay | Bay | Bay | Bay | Bay | Day
Compound | ~ o™ | "\ | 55 | 25 136 |43 |50 |57 |64 | 71| 78 | 85 | 96
RD279% 72 1 82 | 92 | 81 | 84 |83 St l& 77175 74| 59
RDZ801 73 | 82 | 89 | 86 | &7 | 83 77 | 78 | 76 | 64 | 55 | 49
RDZ821 68 | 64 | 62 | 47 |3 17 112 0
RD2830 70 | 84 | 90 | 92 | 92 | 89 90 | &7 | 83 | 77 | 78 | 75 | 76
RD2832 G0 | 66 | 71 | 60 | 61 | 56 40 | 31 | 35
Table 34, Average CFB Inhibition (Western)
Bay | Bay | Bay | Day {Day | Day | Day  Day | Day | Day

Compound | 0" | 2 | 57 | 20 |36 |43 |50 |57 |64 |7

RD2797 53 ] 73 | 86 | 90 | 83 | 84 | 84 | 76 | 70 | 65

RD2629 36 | 63 | 88 | 90 | 86 | 82 |84 | 76 | 77 | 39

RD2831 52 | 76 | 70 | 84 | 82 | 84 | 85 | 77 | 82 | 79

Table 35. Average Alternative Pathway Inhibition (WIESLAB COMPL AP338)

Compound Bay | Day | Day | Bay {Bay |Day | Day | Bay | Day | Day | Day | Day | Day
8 i5 22 29 136 143 | 50 |87 164 {71 178 | B | 96

RD2798 35 71 85 75 | 59 1 &9

RD2801 72 &1 &7 85 | 78 | 84

RD2830 60 &7 95 95 | 98 1 97 194 193 | B9 { B3 | 7S 1 75 174

Table 36. Average Alternative Hemolysis Inhibition

Compound Bay | Day | Bay | Bay Bay Bay { Day | Day | Day | Day | Day | Day i)ay
8 i5 22 29 136 143 150 |87 164 {71 178 | B5 | 96

RD2798 42 33 37 54 | 48 | 48 | 53 1 47

RD2801 37 31 45 52 161 134 1391 39

RD2821 44 Q 13 ¢ 0 0

RD2830 39 33 70 68 | 78 1 67 165 170 162 144 1 47 | 37 1 52

RD2832 23 18 27 21 111 IR

RD2797 41 33 57 64 | S8 146 | 67

RD2829 23 23 34 41 34 | 29 1 34

RD2831 2 13 30 29 | 28 | 42 | 40

Example 16: Effect of compounds targeting human CFB in Sprague Bawley Rats

{3373} Sprague Dawley rats (3/sex/group main (Groups 1-5), I/sex/group toxicokinetic

{groups 6-9}), 8-9 weeks of age) were administered the vehicle control (Group 13 or 30, 60,

150, or 300 me/kg/dose RD2E30 (Groups 2 and 6, 3 and 7, 4 and 8, or 5 and 9, respectively)

on Dayv 1 and Day 21 via SC injection at a dose volume of 5 mol/kg.

{33741 Observations included cage-side observations {general signs of toxicity meluding

fecal and urine quality), physical examination (predose}, body weight (Days 1, 5, 8, 12, 15,

19, 21 (toxicokinetic) and Day 26 {main} and quantitative food consumption (weeklyv). Blood

samples were collected for clinical chemistry, hematology and coagulation on Day 26

i
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Termination was on Dray 26. Necropsy included visual examination for external
abnormalities, abdominal, thoracic, and cranial cavities abnormalities. Organ weights (heart,
kidoey, hiver, spleen and thvmus) were recorded. Histology and microscopic pathology
(heart, kidnev, lesions, liver, lung, lymph nodes, injection sites, skin, spleen and thyvmus)
were conducted.

{3375} RD2830, administered as single SC doses on Days 1 and 21 at 30, 60, 150 and 300

mg/ke/dose, was considered generally tolerated by male and female rats.
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{6376} Although the disclosure has been described with reference to the above examples, i
will be undersiood that modifications and vanations are encompassed within the spirit and

scope of the disclosure and by the following claims.
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CLAIMS
What is claimed is:

1. A compound comprising a modified oligonucleotide 14 1o 23 linked nucleosides in
length having a nucleobase sequence comprising at least 14, at least 15, at least 16, at
feast 17, at least 18, at least 19, or at least 20 contiguous nucleobases of any one of the
nucleobase sequences of SEQ ID NQs: 11-44 or 96-102.

2. Acompownd compnsing a modified oligonucieotide 14 to 23 hinked nucleosides in
tength having a nucleobase sequence comprising the nuclecbase sequence of anv one of
SEQ D NOs: 11-44 or 96-102.

3. A compound comprising a modified oligonuclestide having a nuclecbase sequence
selected from the nucleobase sequences of any one of SEQ 1D NQOs: 11-44 and 96-102.

4. The compound of any one of claims 1-3, wherein the nucleobase sequence of the
modified oligonucleotide is at feast 80%, at least 85%, at least 90%, or at least 95%
complementary to the nucleobase sequence of SEQ ID NO: 1 or 3.

5. The compound of any one of claims 1-4, wherein the modified oligonucleotide
comprises at least one modification selected from a modified internucleoside linkage, a
modified sugar, and a modified nuclecobase.

6. The compound of any one of claims 1-5, wherein the compound is double~stranded.

~3

A compound commprising a first modified oligonucleotide 14 to 23 linked nucleosides in
tength having a nucleobase sequence comprising at least 14, at least 15, at least 16, at
teast 17, at least 14, at least 19, or at least 20 contiguous nucleobases of any of the
nucleobase sequences of SEQ ID NQOs: 11-110 and a second modified oligonucleotide
14 to 23 linked nucleosides in length having a region of complementarity to the first
modified oligonacleotide.
8. A compound coroprising a first modilied oligonucleotide 14 to 23 linked nucleosides in
fength having a nucleobase sequence comprising the nucleobase sequence of any one of
SEQ ID NOs: 11-110 and a second modified oligonucleotide 14 to 23 linked
nucleosides in length having a region of complementarity to the first modified
oligonucleotide.
9 A compound comprising a first modified oligonucleotide having a nucleobase sequence
selected from the nucleobase sequences of any one of SEQ ID NQs: 11-110and a
second modified oligonucleotide 19 to 23 linked nucleosides in length having a region

of complementarity to the first modified oligonucleotide.
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11

13.

14.

i6.

18.

19,

20

The compound of any one of claims 7-9, wherein the nucleobase sequence of the first
modified oligonuclectide has at least 0%, at least 85%, at least 90%, or ai least 95%
coroplementarnity or identity to the nucleobase sequence of SEQ ID NO: 1 or 3 over its
fength.

The compound of any one of claims 7-10, wherein the nuclecbase sequence of the first
modified oligonucleotide has af least 1, at least 2, or at least 3 muismatches {o a region of
the nuclecbhase sequence of SEQ 1D NO: 1 or 3 that is the same length as the first
modified oligonuclestide.

The compound of any one of claims 7-11, wherein the region of complementarity
between the first modified oligonucleotide and the second modified oligonucieotide is
14 to 23 linked nucleosides in fength.

The compound of any one of claims 7-11, wherein the region of complementarity
between the {irst modified oligonucleotide and the second modified oligonucieotide is
19 10 23 linked nucleosides in length.

The compound of any one of claims 7-11, wherein the region of complementarity
between the first modified oligomucleotide and the second modified oligonucieotide is
21 to 23 Iinked nucleosides in length.

The compound of any one of claims 7-11, wherein the first modified oligonucleotide is
fully complementary to the second modified oligonucleotide.

The compound of any one of claims 7-15, wherein the first modified oligonucleotide
comprises at least one modification selected from a modified internucleoside linkage, a
modified sugar, and a modified nucleobase.

The compound of any one of claims 7-16, wherein the second modified oligonuclectide
coroprises at least one modification selected {rom a modified internucleoside linkage, a
modified sugar, and a modified nuclecbase.

The compound of any one of claims 5, 16 or 17, wherein the modified mternucleoside
tinkage 15 a phosphorothioate intermucleoside linkage or a roethylphosphonate
internucleoside linkage.

The compound of claim 18, wherein the phosphorothioate internucleoside linkage or
methylphosphonate internucleoside linkage is at the 3" terminus of the first or second
modified oligonucleotide or at the 5 terminus of the first modified oligonucleotide.
The compound of any one of claims 5, 16 or 17, wherein the modified sugar comprises
a modification selected from a halogen, an alkoxy group and a bicyclic sugar.

The compound of claim 20, wherein the modified sugar comprises a 2'-F modification.
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22, The compound of claim 20, wherein the modified sugar comprises a 2'-(3Me
modification.

23, The compound of any one of claims 7-15, wherein each nucleoside of the first modified
oligonuclentide comprises a modified sugar.

24, The compound of any one of claims 7-135, wherein each nucleoside of the second
modified oligonucleotide comprises a modified sugar.

25 The compound of claim 23 or 24, wherein the modified sugar comprises a modification

selected from a halogen, an alkoxy group and a bicyclic sugar or a combination thergof.

P
jon

The compound of claim 25, wherein the modified sugar comprises a modification
selected from LNA, cEt, 2-MOE, 2'-F, 2’-0Me, and 2'~deoxy, or a combination thereof,
27. The compound of claim 23, wherein the first modified oligonucleotide comprises no

more than ten 2'-F sugar modifications,

V]
[#.2]

The cornpound of claim 24, wheretn the second modified oligonucleotide comprises no

more than five 2'-F sugar modifications.

29 The compound of any one of the preceding claims, comprising a conjugate group.

30.  The compound of claim 29, wherein the conjugate group is attached to the § end of the
modified oligonucleotide.

31. The compound of claim 29 or 30, wherein the conjugate group comprises a targeting
woiety.

32, The coropound of claim 31, wherein the targeting rooiety comprises one or more
GalNAc.

33. The compound of claim 32, wherein the modified oligonucleotide is the second
modified oligonuaclectide.

34.  The compound of claim 32 or 33, wherein the one or more GalNAc are attached to the

2’ or 3’ position of the ribosyl ring of the 3’ nucleoside of the modified ohigonuclectide.

52
1

The compound of claim 34, wherein the 3" nucleoside is of the foliowing formula:
> &
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wherein;

R’ is H, adenine, guanine, thymine, cytosine, or uracil, or adenine, guanine, thymine,
cviosine, or uracil, each comprising a Protecting Group (PG), a modified nucleobase,
optionatly substituted alkyl, optionally substituted aryl, optionally substituted
hetercaryl, optionally substituied carbocyelvl, optionally substituted heterocyelyl, ora
nucleobase isostere;

L is a bond, a phosphodiester bond, a phosphorothioate bond, a triazole, a tetrarole, an anude,
a reverse-anuide, a carbamate, a carbonate, wrea, alkvl, or heteroalkyl;

R? is an oligonucleotide sequence or modified oligonucleotide:

Yi1s O, CHo, CH2O, or optionally substituted NH;

Y215 G, CH, CH20, or optionally substituted NH;

Y218 CO, SO, PIOY0, CHL-C-C(0), CH-NH-C(O), CH-NH-S0;, or CHy;

Y418 CO, SO, PIOYO, CH»-0-C{0), CH:-NH-C(0), CH-NH-80;, or THy;

n2is 0. 1,2.3,4,5, or6; and

each 11y, 03, ng and ns s independently 0,1.2,3,4,5,6,7,. 8.9, or 10,

36.  The compound of claim 34, wherein the §' nucleoside i3 selected frorm any one of
Formulae -Vl and X1, and wherein R’ 1s 5 or $H and R is the portion of the modified

oligonucleotide other than the 5" nucleoside.

j~.!

The compound of claim 34, wherein the 3" nucleoside is selected from any one of

2

Formulae I-VIHT and XX, and wheremn R’ is O or OH and R is the porhion of the

modified oligonucleotide other than the 5" nucleoside.
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38. A compound comprising a first modified oligonucleotide having a nucleobase sequence
selected from any one of the nucleobase sequences of SEQ IDNQs: 11-110and a
second modified oligonucleotide 14 1o 21 linked nucleosides n length having a portion
fully complementary o the first modified oligonucleotide.

39 A compound compnsing a first modified oligonucleotide selected from any one of the
Ref 1D NOs: TA0478-490, TAO840, 1A0842-846, TAOB52-862, TAD872-882, FA(R87-
890, IA1010-1012, and 1AT1015-1018 and a second modified oligonuclectide 14 10 21
linked nucleosides in length fully complementary to the first modified oligonucleotide.

40, A compound comprising a {irst modified oligonucleotide selected from any one of the
Ref 1D NOs: 1A0478-490, TAG840, 1A0842-846, TA08S2-862, TAOBT2-882, TA(887-
390, IA1010-1012, and [A1015-1018 and a second modified oligonuclestide selected
from any one of the Ref 1D NQOs: IS0570-587, 180969, 180972-977, 181023-1027,
I1S1029, 1S1031-1037. IS1042-1046, IS1082, [S108S5, IS1086, IS1091-1095, IS1108-
1111, I81236-1239, 181242, 181249, and 181251-1254.

41 A compound comprising a {irst modified oligonucieotide selected from anv one of the
Ref ID NOs: TA0340, TA0B42, TAOBSES, TA1G10-1012, and [A1016 and a second
modified ohigonucleotide selected from any one of the Ref 1D NOs: 180972, 180974,
IS1109, 181236, 181239, 181242 and IS1252.

42 A compound of any one of claimsg 1-41, whergin the compound is 18 a pharmaceutically
acceptable salt form.

43, The compound of claim 42, wherein the pharmaceutically acceptable salt is a sodium
salt.

44, The compound of claim 42, wherein the pharmaceutically acceptable salt is a potassium
salt.

45, A modified oligonucleotide according to the following chemical structure:
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A modified oligonucleotide according o the following chemical structure:

or a pharmaceutically acceptable salt or sterecisomer thereof

46,
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or a pharmoaceutically acceptable salt or sterecisomer thereof

47. A modified oligonucleotide according to the following chemical struchwre:
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or a pharmaceutically acceptable salt or sterecisomer thereof

43, A modified oligonucleotide according 1o the following chemical structure;
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or a pharmaceutically acceptable salt or stereoisomer thereof

49 A modified ohgonucleotide according to the following chernical structure:

NHy

or a pharmaceutically acceptable salt or stereoisomer thereof
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50. A modified oligonucleotide according to the following chemical siructure:

HO--P=0

i <
o e
f\.
]

]
HO—£=0
S —

or a pharmaceutically acceptable salt or stereoisomer thereof.

51. A modified oligonucleotide according to the following chemical structure:
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or a pharmaceutically acceptable salt or sterecisomer thereof
52, A modified oligonucleotide according to the following chemical structure:
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or a pharmaceutically acceptable salt or sterecisomer thereof
The rodified oligonucleotide of any one of claims 45-52, wherein the pharmaceutically

53.
acceptable salt is a sodium salt or a potassium salt.
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54, The modified oligonucleotide of claim 53, which is a sodivm salt according to the

following chemical structure:

or a sterepisomer thereof.
55, The modified oligonucleotide of claim 53, which is a sodium salt according to the

following chemical structure:
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56.

hed

which is a sodium salt according to the

The modified oligonucleotide of claim 53,

following chemical structure:
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or a stereoisomer thereof.
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57.  The modified oligonucleotide of claim 53, which is a sodiom salt according o the

following chemucal structure:
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or a stereoisomet thereof.
58 The modified oligonucleotide of claim 53, which is a sodium salt according to the

following chemical structure:
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or a steresisomer thersof.

59.

t=

which 1s a sodium salt according to the

ified oligonucleotide of claim 53,

The modi

following chemical structure:

i

or a stereoisomer thereo
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60.  The modified oligonucleotide of claim 53, which is a sodivm salt according to the

following chemical structure:

or a stereotsomer thereof.
61, The modified oligonucleotide of claim 53, which is a sodium salt according to the

following chemical structure:
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or a sterepisomer thereof,

62. A compound according to the following chemical structure:
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or a pharmaceutically acceptable salt or stereoisomer thereof
A compound according to the following chemical structure:

63.
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or a pharmaceutically acceptable salt or sterecisomer thereof.

64. A compound according to the following chemical structure:
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or a pharmaceutically acceptable salt or stereoisomer thereof.
chemical structure:

ompound according to the following

65.
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or a pharmaceutically acceptable salt or sterecisomer thereof
66.  The compound of any one of claims 62-65, wherein the pharmaceutically acceptable

salt is a sodium salt or a potassium salt,
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67.  The compound of claim 66, which is a sodium salt according o the following chemical

structure:

AcHN
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or a stereoisomer thereof.
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68.  The compound of claim 66, which is a sodium salt according o the following chemical

structure:
¥ T
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or a stereoisomer thereof,
69.  The compound of claim 66, which is a sodium salt according to the following chemical

struciure:
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or a sterecisomer thereof.
70.  The compound of claim 66, which 1s a sodium salt according io the following chemical

structure:
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or a stereoisomer thereof,
A composition comprising the compound or modified oligonucleotide of any one of

71.

claims 1-70 and a pharmaceutically acceptable carrier.
A compostiion comprising a compound or modified oligonucleotide of any one of the
193

72.
preceding claiios, for use in therapy.
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74.

78.
79.

R0,

84.

A method of administering the compound or modified oligonucleotide of any one of
claims 1-79 or the composition of claim 71 or 72 1o a subject in need thereof

A method of treating, preventing, or ameliorating a disease, disorder, or condition
associated with Complement Factor B (CFB) comprising administering to a subject in
need thereof a compound or modified oligonuclectide targeted to CFB, thereby treating,
preventing, or ameliorating the disease, disorder, or condition.

The method of claim 74, wherein the disease, disorder, or condition is a complement
pathway disease.

The method of any one of claims 73-75, wherein admuinistering the compound inhibits,
reduces, and/or unproves the disease, disorder, condition ot a symptom thereof.

A method of inhibiting expression of CFB in a cell comprising contacting the cell with
a compound or modified oligonucleotide targeted to CFB, thereby inhibiting expression
of CFB n the cell.

The method of claim 77, wherein the cell is in the liver of an individual.

The method of claim 78, wherein the subject has, or is at risk of having, a complement
pathway disease, disorder, condition or a symptom thereof.

A method of reducing or inhibiting a coroplement pathway disease, disorder, condition
or a syraptom thereof comprising administering to a subject in need thereof a compound
or modified oligonucleotide targeted (o CFB.

The method of claim 80, wherein the subject has, or 1s at risk of having, a coroplement
pathway disease, disorder or condition or a symptom thereof.

The method of any one of claims 74-81, wherein the disease, disorder or condition is
aty pical hemolytic uremic syndrome (aHUS), paroxysmal noctomal hemoglobinuna
{PNH}, C3 glomerulopathy (C3G), IgA nephropathy (IgAN), systenuc tupus
ervthematosus (SLE), diabetic nephropathy, membranous nephropathy, polyeystic
kidney disease, age-related macular degeneration, thrombotic microangiopathy,
myasthenia gravis, ischemia, reperfusion injury, or theumatoid arthritis (RA).

The method of any one of claims 74-82, wherein the disease, disorder or condition s
fapus nephritis.

The method of any one of claims 74-83, wherein the compound s a compound targeted
to CFB.

The method of any one of claims 74-84, wherein the corapound 1s the compound or
modified oligonucleotide of any one of claims 1-70 or the composition of claim 71 or
72.
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87.

89.
90.

91.

94,

96,

97,

The method of claim 85, wherein the compound, modified oligonucleotide, or
compostiion is administered parenterally.

Use of a coropound targeted to CFB for ireating, preventing, or arnehiorating a disease,
disorder or condition associated with CFB comprising admirustering to a subject inx
need thereof a compound or modified oligonucleotide targeted to CFB.

The use of claim 87, wherein the disease is a complement pathway disease, disorder,
condition or a sympton: thereof.

The use of claim 87 or 88, wherein the compound is a compound targeted to CFB.
The use of any one of claims 87-89, wherein the compound 1s the compound or
modified ohigonucleotide of any one of claims 1-70 or the composition of claim 71 or
72.

Use of a compound targeted to CFB in the manufacture of a medicament for treating,
preventing, or ameliorating a disease, disorder or condition associated with CFB.

The use of any one of claims 87-91, wherein the disease is a complement pathway
disease, disorder or condition or a svmptom thereof, atypical hemolytic uremic
syndrome (aHUS), paroxysmal nocturnal hemoglobinuria (PNH), C3 glomerulopathy
(C3G), 1gA nephropathy (IgAN), systemic lupus ervtheroatosus (SLE), diabetic
nephropathy, membranous nephropathy, polveystic kidney disease, age-related macular
degeneration, thrombotic microangiopathy, myasthema gravis, ischemia, reperfusion
iy, or rheumatoid arthritis {RA),

The use of any one of claims 87-92, wherein the disease, disorder or condition is lupus
nephritis.

The use of any one of claims 87-93, wherein the compound is a compound targeted to
CFB.

The use of any one of claims 87-94, wherein the compound is the compound or
modified oligonucleotide of any one of claims 1-70 or the composition of claim 71 or
72,

The method or use of any one of claims 73-95, wherein the compound or composition is
adnunistered to the subject about once every three months to about once every year.
The method or use of any one of claims 73-96, wherein the compound or composition is
adroinustered to the subject about once every three months, about once every six

months, or about once every year.



