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COMPLEMENT FACTOR B-MODULATING COMPOSITIONS AND METHODS
OF USE THEREOF

CROSS-REFERENCE TO RELATED APPLICATIONS

16601] This application claims the benefit of prionty under 35 U S.C 8119y of U5,
Provisional Application No. 63/283,177, filed November 24, 2021; U.S. Provisional
Application No. 63/287,952, filed December 9, 2021, U.S. 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 15
mcorporated by reference in its entivety in the disclosure of this application.

REFERENCE TO AN ELECTRONIC SEQUENCE LISTING
16602] The contents of the elecironic sequence listing {A127870010WOCG-SEQ-JB xmi;
Size: 111,161 bvtes; and Date of Creanion: November 22, 2022} is herein incorporaied by

reference in it entirely.

BACKGROUND
[30603] Complement Factor B {CFB) i3 an important component of the altemative pathway of
complement activation. CFB 15 a serine protease secreted from the liver. CFB circulates in the
blood as a single chain polvpeptide. Upon activation of the alternative pathway, it is cleaved
by complement factor D vielding the noncatalytic chain Ba and the catalytic subumit Bb. The
active subunit Bb is a serine protease which associatas with C3b to form the alternative
pathway C3 convertase. Production of C3 convertase leads to the formation of {5 convertase
which cleaves C5 and iriggers events that result in the formation of the lytic memwbrane attack
complex {MAC). The membrane aftack complex forms transmembrane chaovels and disrupts
the phospholipid bilaver of target cells, leading to cell lysis,
86684} Inappropriate complement activation contributes to many different diseases,
mcluding, for example, atypical hernolytic urermice syndrome (aHUS), paroxvsmal noctumal
hemoglobinuria (PNH), C3 glomerulopathy (C3G), IgA nephropathy (IgAN}), systemic lupus
erythematosus (SLE), e.g., lupus nephritis, diabetic nephropathy, membranous nephropathy,
polyeystic kidney disease, age-related macular degeneration, thrombgtic microangiopathy,
myasthenia gravis, 1schenua and repertusion injury, and rtheumatord arthritis (RA).

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

SUMBARY
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[6G0S] The present disclosure provides compounds, compositions, and methods for
modulating the expression or activity of Complement Factor B (CFB). In certain
embaodimoents, the coropounds, corapositions, and methods can be used to reduce the
expression of UFB mRNA in a cell or animal. In certam embodiments, the compounds,
compositions, and methods can be used to reduce the amount of CFB protein in a cell or
animal.

[G606] In certain embodiments, the ammal has or is at risk of having a complement pathway
related disease, disorder or condition or a sympiom thereof In certain embodiments, the
disease, disorder, or condition is atypical hemolytic uremie syndrome {(aHUS), paroxysmal
nocturnal hemoglobinuna (PNH}), C3 glorerulopathy (C3G), IgA nephropathy (IgAN),
systemic lupus ervthematosus {(SLE). e g, hupus nephritis, diabetic nephropathy, membranous
nephropathy, polveystic kidney disease, age-related macular degeneration, thrombotic
microangiopathy, mvastherua gravis, ischerma, reperfusion mjury, or rheurnatoid arthriis
{(RA). Certain compounds, compositions and methods provided herein are divected to
reducing tissue damage, for example ocular damage or kidney damage, related (o
dysregulation of the complement pathway. Cerlain compounds, compositions and methods
provided herein are directed to reducing atvpical hemolvtic urenue syvadrome (aHUS),
paroxysmal nocturnal hemoglobinuria (PNH}), €3 glomerulopathy (U3G), igA nephropathy
(IgAN}, systemic lupus erythematosus (SLE), e.g., hupus nephritis, diabetic nephropathy,
membranous nephropathy, polveystic kidney disease, age-related macular degeneration,
thrombotic microangiopathy, mvasthenia gravis, ischemua, reperfusion injury, or theumatoid
arthritis (RA} in an animal. In certain embodiments, the compounds and compositions
provided herein are potent and tolerable and inhibit CFB expression, which can be used to
treat, prevent, ameliorate, or slow progression of fissue damage, for example ocular damage
or kidney damage, related to dysregulation of the complement pathway . In certain
embodiments, the compounds and compositions provided herein are potent and tolerable and
mhibit CFB expression, which can be used to treat, prevent, ameliorate, or slow progression
of atypical hemolytic uremic syndrome (aHUR), paroxysmal noctumal hemoglobinuria
{PNH), €3 glomerulopathy (€3G, IgA nephropathy (IgAN), svstemic lupus erythematosus
{SLE), e.g., lupus nephritis, diabetic nephropathy, membranous nephropathy, polyeysiic
kidney disease, age-related macular degeneration, thrombotic microangiopathy, myvasthenia
gravis, ischenua, reperfusion tjury, or rheumatoid arthritis (RA).

{3607 In certain embodiments, the compounds and compositions comprise ong or more
features that are effective for increasing potency. In certain embodiments, the corapounds and
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compositions comprise one or more featuwes that are effective for increasing tolerability. In
certain embodiments, compounds and compositions comprise one or more features that are
effective for targeting the corpound or compaosition to a cell or fissue. I certain

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

value than compounds publicly disclosed.

DETAILED DESCRIPTION
{808} It is to be understood that both the foregoing summary and the following detailed
description are exernplary 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 (o
be construed as Hmiting the subject matter described.
16609 All documents, or poriions of documents, cited in this application, including, but not
limmted to, patents, patent applications, articles, books, treatises, and GenBank, NCBI and
other sequence reference records are hereby expressly incorporated by reference for the
poriions of the document discussed herein, as well as 1o their entirety as of the date of filing
this application.
[6G18] It is understood that the sequence set forth in each SEQ 1D NO contained herein is
mdependent of any modification to a sugar moiety, an iniernucleoside 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 o a sugar
moiety, an infernucleoside Hinkage, or a nucleobase. Oligomeric compounds referenced by
Compound Number or Ref ID NO mdicate a combination of nucleobase sequence, chemical
modification, 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 {o refer to one or to more than one {i.e.,
to 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 stated otherwise. Furthermore, the use of the term
“including” as well as other forms, such as “includes” and “included,” 15 not limiting and 18
used interchangeably with, the phrase “including but not limited t0.”
Definitions
[6612] Unless otherwise indicated, the following terms have the following meanings:
16613] “Complement Factor B,” used interchangeably with the term “CFB,” refers {0 any
nucleic acid or protein of CFB. Exemplary nucleotide and amino acid sequences of CFE can

~
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be found, for example, at GenBank Accession No. NM_001710.6 (incorporated herein as
SEQ ID NG D, nucleotides 31946095 10 31952084 of GenBank Accession No.

NC 006000612 (incorporated herein ag SEQ 1D NO: 2}, GenBank Accession Mo,

NM 001710.6 (incorporated herein as SEQ 1D NO: 3}, and nucleotides 3423522 to 3429511
of GenBank Accession Mo, 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://www.nebtnlm nih gov/gene/Mtern=CFB. CFB, as used herein, also refers to varniations
of the CFB gene including variants provided in the SNP database. Nummerous sequence
variations within the CFB gene have been identified and may be found at, for example, NCBI
dbSNP and UniProt (see, e.g., hitps:///www.nchi nbm. nih. gov/snp/Herm=CFB). “CFB
mRNA" means an mRINA encoding a CFB protein. CFB may be referred to in either upper or
lower case.

[6G14] “CFB specific inhibitor” refers to any agent capable of specifically inhilnting CFB
RMNA and/or CFB protein expression or activity at the molecular level. For example, CFB
specific inhibitors include nucleic acids (including oligonucleotide compounds), peptides,
antibodies, small molecules, and other agents capable of inhibiting the expression of CFB
RNA and/or CFB protein.

[B618] “2-C-methoxyethyi” or “2°-MOFE” means 3 2'-0{CH:-OCH; modification. A 2'-0O-
methoxvethvl modified sugar 15 a modified sugar with 2'-0{CH2}-OCH3 1o the place of the
2'-0OH group of a ribosyl ring.

[6G16] “5' start site” means the nucleotide of the target nucleic acid or region which is
complementary to the 3'-most nucleoside of an antisense oligonucleotide.

16617] “3' stop site” means the nucleotide of the target nucleic acid or region which 1s
complementary to the 3'-most nucleoside of an antisense oligonucleotide.

[6G18] “About” means within +10% of a value. For example, if it i3 stated, “a compound
achieved about 70% inhibition of CFB”, it 1s irophied that CFB levels are intubited withina
range of 60% and 80%. When about 1s present before a series of numbers or a range, it 1s
understood that “about” can modify each of the numbers in the series or range.

(6619 “Admimster” or “adminmstering” refers to routes of introducing a compound or
composition provided herein to an individual to perform 1ts intended function. An exarople,
routes of admirnstration that can be used include, bt are not limited to, parenteral

admunistration, such as subcutaneous, infravenous, or inframuscidar injection or infusion.
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(6628 “Ameliorate” refers to an improvement or lessening of at least one indicator, sign, or
syimptom of an associated disease, disorder, or condifion. In certain embodiments,
amelioration includes a delay or slowing in the progression ot severity 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 known to those skilled in the art.
[B62%] “Animal” refers to a human or non-human animal, including, but not bmited to, mice,
rats, rabbits, dogs, cats, pigs, and non-human primates, including, but not hovted to, monkeys
and chimpanzees.

[6622] “Antisense oligonuclectide” or “antisense strand™ means an oligonucleotide which
mcludes a region that 1s complementary 1o a target nucleic acid, e.g., a CFB RNA or aregion
thereof.

[6623] “Complementariyy” in reference o an oligonucleotide means the nucleobase sequence
of such oligonucleotide or one ot more regions thereof that 1s complementary to the
nucleohase sequence of another oligonucleotide or nucleic acid or one or more regions
thereot when the two nuclecbase sequences are aligned in opposing directions.
Complementary nucleobases, as described herein, are limited to the following pairs: adenine
{A) and thymune (T), aderune (A) and uracit (U}, and cytosine (C) and guarune (G) unless
otherwise specitied. Complementary oligonucleotides and/or nucleic acids need not have
nuclechase complementarntty at each nucleoside and may include one or more nucleobase
mismaiches. By contrast, “fully complementary™ or “100% complementary”™ n reference o
oligonucleotides means that such oligomucleotides have nucleobase matches at each
nucleoside without any nucleobase mismaiches.

16624} “Composition” or “pharmaceutical composifion” means a mixture of subsiances
suitable for adminustening to an individual. For example, a composiiion may comprise one or
more compounds or salt thereof and a sterile agqueous solution.

[6625] “Co-administration” means administration of two or more compounds in any manner
n which the pharmacological effects of both are marufest in the patient. Co-admimstration
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 manifest themselves at the same time. The effecis need only be
overlapping for a period of time and need not be coextensive. Co-admunistration includes
paralle! or sequential adnunistration of the one or more compounds.

10826} “Conjugate group” means a group of atoms that is attached to an oligonucleotide. A
conjugate group is optionally attached to an oligonucleotide through a conjugate hinker. A

5
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conjugate group mav, for example, alter the distnbution, targeting, or half-life of a compound
mto which it 13 incorporated. Conjugate groups include targeting moieties.

166271 “Conjugate linker” means a group of atorus coraprising at least one bond that
connects a linked motety 1o an oligonucleotide,

3028 “Identity” m 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 ldentity of an
oligonucleotide to another oligonucleotide or nucleic acid need not require each nucleobase
to match and may include one or more different nuclecbhases. By contrast, “fully identical” or
“100% identity” 1n reference to ohigonucleotides means that such oligonucleotides have the
same nucleobase at each relative position over its length as the other oligonuciectide or
nucleic acid.

[3829] “Individual” means a human or non-human animal selected for treatment or therapy.
8638} “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 1o the
expression or aciivily in an univeated or control sample and does not necessarily indicate a
total eliroination of expression or achvity.

16631] As used herein, the term “internucleoside hinkage” is the covalent hinkage betwean
adjacent nucleosides in an oligonucleotlide. As used herein, “modified internucleosids
linkage” roeans any internucleoside linkage other than a phosphodiester internucleoside
linkage. “Phosphorothioate internucleoside linkage™ 1s 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
limmted to alkviphosphonates and phosphorothioates. Modified oligonuclectides comprising
internucieoside Hinkages having a chiral center can be prepared as populations of modified
oligonucleotides comprising stereorandom internucleoside linkages, or as populations of
madified oligonucleotides comprising phosphorothioate linkages in particular stereochemical
configurations as further described beiow. Unless otherwise indicated, chiral internucleoside
hinkages of modified ohigonucleotides described herein can be stereorandom or in a particular
stereochenucal configuration.

163633] The compounds of the present disclosure mav also contain unnatural proportions of
atomic isotopes al one or more of the atoms that constitute such compounds. For example, the
compounds may be radiolabeled with radicactive isotopes, such as for example tritium CH},

6
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iodine-125 (11, 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,

630:34] The term “isotopic variant” refers 1o a therapeutic agent {e.g., a compound and/or
modified oligonuciectide disclosed herein) that contains an unnatural proportion of an isotope
at one or more of the atoms that constitute such a thevapeutic agent. In cerfain embodiments,
an “isotopic vartant” of a therapeutic agent contains unnatural proportions of one or more
isotopes, incloding, but not limited to, hydrogen (H). deuterium (*H), tritium CH), carbon-11
(1Y, carbon-12 (2C), carbon-13 (°C), carbon-14 (4C), mitrogen-13 (PN, nitrogen-14 (N},
nitrogen-15 ("N}, oxygen-14 (M0), oxygen-15 (20), oxygen-16 (*°0), oxygen-17 ('0),
oxygen-18 (1*0), fluorine-17 (V'F), fluorine-18 (°F), phosphorus-31 (*'P), phosphorus-32
(**P), phosphorus-33 (°P), sulfur-32 (28), sulfur-33 (*8), sulfur-34 (M8), sulfur-35 (*°S),
sutfur-36 °°8), chlorine-35 (*°CI). chlorine-36 (*°Cl), chlorine-37 (*'CH), brontine-79 {’Br),
bromine-81 (*'Br), iodine 123 (F1), iodine-125 (**°1), 1odine-127 (1), 1odine-129 (***1), and
iodine-131 (P*'I}. In certain embodiments, an “isctopic variant” of a therapeutic agent
contains unnatural proportions of one or more 1sotopes, inchiding, but not liumited to,
hydrogen (H), deuterium (PR, tritium CH), carbon-11 (), carbon-12 (4C), carbon-13
(), carbon-14 (*C), mtrogen-13 {(1°N), nitrogen-14 (**N), nitrogen-15 (**N), oxvgen-14
(M0}, oxygen-15 (P0), oxygen-16 (0}, oxvgen-17 (70}, oxygen-18 (*0), fluorine-17
('), fluoring-18 ('%F), phosphorus-31 ('P), phosphorus-32 ¢*P), phosphorus-33 (°P),
sulfur-32 (28), sulfur-33 (°S), sulfur-34 (**S), sulfur-35 (°S), sulfur-36 (°°8), chlorine-35
(**Cl), chlorine-36 (°°Cl), chiorine-37 (7Cl), bromine-79 {"Br), bromine-&1 (¢'Br), iodine
123 (1°D), iodine-125 (1), todine-127 (1771, lodine-129 {*°1), and iodine-131 (P11},

16635 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 anv oxygen can be *0, for
exarnple, where feasible according to the judgment of one of skill. Tn certain embodiments,
an “isotopic vartant” of a therapeutic agent contains urmatural proportions of deuterium {13},
[6636] “Mismatch™ or “non-complementary” means a muclechase of a first oligonucleotide or
nuclete acid that i1s not complementary to the corresponding nucleobase of a second
ohgonucleotide or nucleic acid when the first oligonucleotide/nucleic acid and second
oligonucleotide/nucleic acid are aligned in an antiparallel orientation. For example,
nucleobases including, but not imited to, a universal nucleobase, inosing, and hypoxanthine,
are capable of hybridizing with at least one nuclecbase but are still roismatched or non-

7
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complementary with respect to the nucleohase to which they are hybridized. As another
example, a nuclecbase of a first ohigonuclestide/nucleic acid that is not capable of
hybrnidizing to the corresponding nuclecbase of a second ohigonucleotide/nucleic acid when
the first and second oligonucieotides are alignad in an antiparallel orientation is a mismatch
or non-complementary nucleobase.

36371 “Modified ohgonucleotide” means an oligonucleotide, wherein at feast one sugar,
nucleobase, or internucleoside linkage is modified. Tn certain embodiments, the compounds
described herein comprise at least one modified oligonucieotide.

16638} “Modulating” refers to changing or adjusting a feature in a cell, tissue, organ, or
organism. For example, modulating CFB RNA can mean to jucrease or 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, fissue, organ,
Of OYganismL

(6639 “Motif™” means the paitern of unmodified and modified sugar moisties, nuciecbases,
and/or intermucleoside linkages, in an oligonucleotide.

16646] “Nucleic acid” refers to molecules composed of monomeric nucleotides. A nucleic
acid includes, but is not himited to, nnbonucleic acids (RNA), deoxyribonucleic acids (DNA},
single-stranded nucletc acids, and double-stranded nucleic acids.

[3841] “Nucleobase” means a helerocyclic moiety capable of paining with a base of another
nucletc acid. As used herein a “naturallv occurning nucleobase” 15 adenine {(A), thymine (1),
cviosine {C}, uractl (U}, and guanine (G). A “modified nuclechase™ is a naturally occurring
nucleobase that is chemically modified. A “uruversal base” or “universal nucleobase™ s a
nucleobase other than a naturally occurring nucleobase and modified nuclechase and 15
capable of paining with any nuclecbase.

[38642] “Nucleobase sequence” means the order of contiguous nucleshases in a nucleic acid
or oligonucleotide independent of any sugar ot internucleoside hinkage.

[3643] “Nucleoside” means a compound comprising a nucleobase and a sugar moiety. 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 include abasic nucleosides, which lack a nucleobase.

66:44] “Oligomeric Compound”™ means a compound comprising one or more
oligonucleotides and optionally one or more additional features, such as a conjugate group or

termainal group. Examples of oligomeric compounds include single-stranded and double-

)
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stranded compounds, such as, oligonucleotides, antisense oligonucieotides, interfering RNA
compounds (RNAI compounds), microRNA targeting oligonucleotides, occupancy-based
compounds {e.g., mRNA processing or translation blocking compounds and splicing
compounds). RNA1 compounds include double-siranded compounds {e g., short-interfering
RNA (siRNA) and double~stranded RNA (dsRNA}} and single-stranded compounds {e.g.,
single-stranded siRNA (ssRNA), single-stranded RN A1 {(ssRN A1), short hairpin RNA
{shRNA} and microRINA mimics) which work af least in part through the RNA-induced
silencing compiex (RISC) pathway resulting in sequence spacific degradation and/or
sequestration of a target nucleic acid through a process known as RNA mterference (RINA1).
The terro “RNA1 compound™ 18 meant to be equavalent to other terros used to describe nucleic
acid compounds that are capable of mediating sequence-specific RNA interferance, for
example, interfering RNA GRNA}, iIRNA agent, RNAt agent, short interfering
oligonucleotide, short interfering nucleic acid, short interfering modified ohigonucleotide,
chemically modified siRNA, and others. Additionally, the term "RINA1” is meant to be
equivalent to other terms used {o describe sequence-specific RNA interference.

16645} “Oligonucleotide™ means a polvmer of linked nucleosides, each of which can be
modified or urunodified, independent from one another.

66346] The term “oligomeric duplex” means a duplex formed by two oligomeric compounds
having complementary nucleobase 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 interchangeably. In other embodiments, the terms
“oligomeric duplex” and “compound” are used interchangeably.

16647] “Parenteral administration” means administration through ingection or infusion.
Parenteral adminisiration includes subcutaneous admunistration, intravencus adnumstration,
mtramuscular administration, mtraartenial admimsiration, ntraperitoneal adounistration, or
intracranial admunistration, e.g., intrathecal or infracerebroventricular admiristration.

[6048] “Pharmaceutically acceptable carrier or diluent” means any substance suitable for use
m administering {o an individual. In certain embodiments, a pharmaceutically acceptable
carrier or diluent awds the adnunistration of a compound 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
pharmaceuiically acceptable excipients include water, NaCl, normal saline solutions, and the

9
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like. 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.

16649 “Pharmaceutically acceptable salts” means or refers to physiclogically and
pharmaceutically acceptable salis of compounds, such as oligomeric compounds or
oligonucleotides, 1.2, salts that retain the desived biological activity of the parent compound
and do not impart undesired foxicological effects thereto. As used herein, a pharmaceutically
accepiable salt is any salt of a compound provided herein which retains its biological
properiies and which 1s not toxic or otherwise undesirable for pharmaceutical use. The
pharmaceutically acceptable salts of the therapeutic agents disclosed herein include salts that
are prepared with relatively nontoxic acids or bases, depending on the particular substituenis
found on the compounds or modified oligonucleotides described herein.

[0058] When compounds of the present disclosure contain relatively acidic functionalities,
base addition salis 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.

[665%] When compounds of the present disclosure contain relatively basic functionalities,
acid addition salts can be obtained by contacting the neutral forro of such compounds with a
sufficient amount of the desired acid, etther neat or in a switable inert solvent.

[3652] Thus, the compounds of the present disclosure may exist as salts, such as with
pharmaceutically acceptable acids. Such salts roay be derived from a variety of organic and
mnorganic counter-ions well known in the art. Such salts include, but are not linuted to: (1)
acid addition salts formed with organic or inorganic acids such as hydrochloric, hydrobromic,
sulfuric, nitric, phosphoric, sulfamic, acetic, influorcacetic, {richloroacetic, propionic,
hexanoie, cyclopentylpropionue, glveolic, glutarie, pyruvic, lactic, malonic, succinic, sorbig,
ascorbic, malic, maleic, fumaric, tartasic, citric, benzoic, 3-(4-hydroxybenzovlbenzoic,
picric, cinnamic, mandelic, phthalic, fauric, methanesulfonic, ethanesuifonic, 1,2-ethane-
disuifonie, 2-hydroxyethanesulfonic, benzenesulfonic, 4-chlorobenzenesulfonic, 2-
naphthalenesulfonic, 4-toluenesulfonic, camphoric, camphorsulfonic, 4-methylbicyclof2 2.2}~
oct-2-ene-1-carboxylic, ghucoheptonic, 3-phenvipropionic, trimethylacetic, feri-butvlacetic,
taury! sudfurie, gluconic, benzoic, glotamic, hydroxyvnaphthoie, salicylic, stearic,
cyclohexylsulfanuc, quinic, mucome acid and the hike acids; or (2) salts formed when an
acidic proton present in the parent compound etther {a} is replaced by a metal ion, e g, an
alkali meaial 1on, an alkaline earth ion or an aluminum ion, or alkali metal or alkaline earth
metal hydroxides, such as sodium, potassium, calcium, magnesium, aluminum, hithium, 7ing,

10
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and barium hydroxide, ammonia, or {b} coordinates with an organic base, such as aliphaiic,
alicyclic, or aromatic organic amines, such as ammonia, methylamine, dimethvlamine,
diethvlamine, picoline, ethanolamine, disthanolamine, triethanolamine, ethyvienediamine,
lvsine, arginine, ornithine, choline, N N'-dibenzylethviene-diamine, chloroprocaine,
diethanolamine, procaine, N-benzylphenethvlamine, N-methylglucamine piperazine,

tristhy droxymethyl}aminomethane, tetrarethylammonium hydroxide, and the like {see, for
example, Berge et al, “Pharmaceutical Salts,” Journal of Pharmaceutical Science, 1977, 66,
1-193}.

[6653] Pharmaceutically acceptable salts further include, by way of exampie only and
without limnitation, sodium, potassium, calcium, magnesium, anymonium,
tetraatkylammonium, and the hike, and when the compound contains a basic functionality,
salts of non-toxic organic or inorganic acids, such as hydrohalides, e.g. hvdrochloride and
hydrobromude, sulfate, phosphate, sulfamate, nitrate, acetate, mfluoroacetate,
trichloroacetate, propionate, hexanoate, cyclopenivipropionate, glvcolate, glutarate, pyruvate,
lactate, malonate, succinate, sorbate, ascorbate. malate, maleate, fumarate, tartarate, citrate,
benzoate, 3-(4d-hydroxybenzoylibenzoale, picrale, cinnamate, mandelate, phthalate, laurate,
methanesulfonate (mesviate), ethanesuifonate, |, 2-ethane-disulfonate, 2-
hydroxyethanesulfonate, benzenesulfonate (besylate), 4-chlorobenzenesulfonate, 2-
naphthalenesulfonate, 4-toluenesulfonate, camphorate, camphorsulfonate, 4-
methvibicyclo] 2.2, 2}-oci-2-ene-1-carboxylate, glucoheptonate, 3-phenyipropionate,
trimethylacetate, tert-biiviacetate, lauryl sulfate, gluconate, benzoate, glutamate,
hydroxvnaphthoate, salicylate, stearate, cyclohexyisulfamate, quinate, muconate, and the like.
In some embodiments, the pharmaceutically acceptable sali of the compounds and modified
ohgonucleotides disclosed heren 1s a sodiwm or a potassiurn salt. In some embodiroents, the
pharmaceutically acceptable salt of the compounds and modified oligonucleotides disclosed
herein is a sodium salt.

[3854] The neutral 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 properties,
such as solubility in polar solvents. In embodiments, compounds of the present disclosure
contain both basic and acidic functionalities that aliow the coropounds to be converted into
gither 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
manuner. The parent form of the compounds differs from the vartous 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 o the parent form of the compound for the purposes of
the present disclosure.

[6655] “Pharmaceutical agent” means a compound that provides a therapeutic benefit when
administered o an individual.

0836} “Phosphorothioate Hinkage” means a modified phosphate linkage in which one of the
non-bridging oxygen atoms is replaced with a sulfur atom,

[BG87] “Portion” means a defined number of contiguous {i.e., linked) nucleobases of a
nucletc acid, In certain embodiments, a portion 15 a defined mamber of contiguous
nucleobases of a target nucleic acid. In certain embodirnents, a portion is a defined number of
contiguous nucieobases of an oligonucleotide.

[GGS&] “Prevent” refers to delaying or forestalling the onset, development or progression of a
disease, disorder, or condition for a period of time.

[G659] “RNA interference compound” or “RNAL compound”™ means a compound that acts, at
least in part, through an RN A-induced silencing complex (RISC) pathway or AgoZ2, but not
through RNase H, to modulate a target nucleic acid and/or protein encoded by a larget nucleic
acid. RNAi compounds inchude, but are not lirnited to double-stranded siRNA, single-
stranded siRNA, and microRNA, including microRNA mimics.

30868 “Sense oligonuclectide” or “sense strand” means the strand of a double-stranded
compound that includes a region that is substantially complerentary to a region of the
antisense strand of the compound.

{6661 “Specifically inhibit” with reference 1o a target nucleic acid or protein means {0
reduce or block expression or activity of the target nacleie acid or protein while minimizing
or ehinunating effects on non-target nucleic acids or profeins.

[6662] “Subunit” with reference to an oligonucleotide means a nucleotide, nucleoside,
nucleobase or sugar or a modified nuclestide, nucleoside, nucleobase, or sugar as provided
heren,

[G663] “Target nucleic acid,” “target RNA,” and "nucleic acid target” all mean a nucleic acid
capable of being {argeted by compounds described herein,

16664} “Target region” means a portion of a target nucleic acid to which one or more
compounds 1s targeted.

[6665] “Targeting moiety” means a conjugate group that provides an enhanced affinity fora

selecied target, e.g., molecule, cell or cell type, compartment, e.g., a cellular or organ
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compartiment, tissue, organ, or region of the body, as, e.g., compared 1o a compound abgent
such g moiety.

10066 “Termuval group” means a chemical group or group of atoms that 15 covalently linked
1o a ternvinus of an oligonucleotide.

0867} “Therapeutically effective amount” or “effective amount” mweans an amount of a
compound, pharmaceutical agent, or composition thal provides a therapeutic benefit to an
individual. A “therapeutically effective amownt™ or “effective amount™ 15 an amount
sufficient for a compound to accompiish a stated purpose relative 1o the absence of the
compound {e.g., achieve the effect for which il is administered, treat, prevent, or amelicrate a
disease or reduce one or more symptoms of a disease or condition). An example of a

to the treatment, prevention, amelioration, or reduction of a sympiom or sympioms of a
disease. A “reduction” of a symptor or symptoms {and granunatical equivalents of this
phrase) means decreasing of the severity or frequency of the symptom{s), or elimination of
the sympiom{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 reoccurrence) of an injury, 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 herein,
refers to that amount of the therapeutic agent sufficient to provide a therapeutic benefit to an
mndividual, such as treating, preventing, or ameliorating the disease or disorder or symptom
thereof, as described above. For example, for the given parameter, a therapeuticaliy effective
amount will show an increase or decrease of at least 5%, 109, 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 leasta 1 2-
fold, 1.5-fold, 2-fold, 5-fold, or more effect over a control.

(0868} The terms “treating” or “freatment” refer to any mdicia of success n the therapy or
amelioration of an injury, disease, pathology or condition, including any objective or
subjective parameter such as abatement; remussion; diminishing of symptoms or making the
mjury, pathology or condition more tolerable to the patient; slowing in the rate of
degeneration or dechine; making the final point of degeneration less debilitating: iroproving a
patient’s physical or mental well-being. The treatment or amelioration of symptoms can be
based on objective or subjective parameters, including the results of a physical examination.
The term “treating” and conjugations thereof, may mnclude prevention of an injury, pathology,
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condition, or disease. In embodiments, {reating is preventing. In embodiments, treating does
not include preventing,

16669 “Treating” or “treatment” as used herein {and as well-undersiood in the art) also
broadly includes any approach for obtaining beneficial or desired results in a subject’s
condition, including clinical resuits. Beneficial or desired climical results can include, but are
not limited to, alleviation or amelioration of one or more symptoms or conditions,
diminishment of the extent of a disease, stahilizing (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 resccurrence of disease,
and remission, whether partial or total and whether detectable or undetectable. To other
words, “treaiment” 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 sympioms, fully or partially remove the disease’s underlying cause, shorten a
disease’s duration, or do a combination of these things.

[BG78] “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 adrotrustering step mav consist of a single adrotnistration or may
include a series of admimistrations. The length of the treatment period depends on a varnety 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 1 the treatment, or a corobination thereof. ft
will also be appreciated that the effective dosage of an agent used for the treatment or
prophvliaxis may increase or decrease over the course of a particular freatment or prophylaxis
regime. In some instances, chronic admimstration may be required. For example, the
compositions are admanistered to the subject in an amount and for a duration sufficient to
treat the patient.

[B67E] “Treat” refers to administering a compound or pharmaceutical composition to an
animal 1o order to effect an alteration or improvement of a disease, disorder, or condition i
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 1somers, stereoisometric forms that may be defined, in terms of absolute
sterenchemustry, as (R}~ or {8} or, as {3~ or (L)-for amino 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 fo synthesize and/or
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isolate. The present disciosure is meant to include compounds in racemic and optically pure
forms. Optically active (R}~ and (8)-, or {DB)- and (L)-isomers may be prepared using chiral
synthons or chiral reagenis or resolved using conventional techniques. When the compounds
described herein contain olefinic bonds or other centers of geomelric asymmeiry, and unless
specified otherwise, it is intended that the compounds include both E and 7 geometric
1SOmers.

[GG73] 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.

16674] The term “tautomer,” as used herein, refers to one of two or more structural isomers
which exist in equilibrium, and which are readily converted from one isomeric form to
another.

[0875] It will be apparent to one skilled n the art that certain compounds of this disclosure
may exist in tawtomeric forms, all such tautomeric forms of the compounds being within the
scope of the disclosure.

[6676] Unless otherwise stated, structures depicted herein are also meant {0 include all
stereochenucal forms of the structure (.., the R and 8§ configurations for each asymmetric
center}. Therefore, single stereochemical isomers as well as enantiomeric and diastereomeric
mixtures of the present compounds are within the scope of the disclosure,

0877} As used herein, “chirally eoriched population” means a plurality of molecules of
wdentical molecular formula, wherein the number or percentage of molecules within the
popuiation that contain a particular stereochemical configuration at a particular chiral center
i3 greater than the number or percentage of molecules expected 1o contain the same particular
stereochenucal configuration at the same particular chiral center withun the population if the
particular chiral center were stereorandom. Chirally enriched populations of molecules
having nuiltiple chiral centers within each molecule may contain one or more stereorandom
chiral centers. In certain embodiments, the molecules are roodified oligonucieotides. In
certain embodiments, the molecules are compounds comprising modified oligonucieotides.
[6678] Unless otherwise stated, structures depicted herein are also meant o include
compounds which differ only in the presence of one or more 1sotopically enriched atoms. For
example, compounds having the present structures except for the replacerent of a hvdrogen
by a deuterium or {ritium, or the replacement of a carbon by P’C- or YC-enriched carbon are

within the scope of this disclosure.
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[6679] As used herein, “stereorandom chiral center” in the context of a population of
molecules of identical 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 (5) configuration of the
stereorandom chiral center may be but i3 not necessanly the same as the number of molecules
having the (R) configuration of the stereorandom chiral center. The stereochemical
configuration of a chiral center is considerad random when 1t 15 the results of a synthetic
method that 1s not designed to control the stereochemical configuration. In certain
embodiments, a steregrandom chiral center is a stereorandom phosphorothioate

mternucleoside hinkage.

Certain Embodiments

GGG In certain aspects, the disclosure relates to methods, compounds, and compositions for
whibiting CFB. In certain embodiments, CFB 15 specifically inhubited. In certain
embodiments, CFB 1s specifically degraded. In certain exobodiments, CFB expression is
inhibited. In certain embodiments, CFB {ranslation is inhibited. In certain embodiments,
CFB activity is inhibited. In certain embodiments, {FB expression, translation, or activily is
reduced by at least 10% velative to the expression, translalion, 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 feast S0%, af least
609, at least 70%, at least 80%, at least 90%, at least 95%, 10-50%, 25-30%, 25-75%, 50~
7595, 50-99%, or 75-99% relative {0 the expression, translation, or activily in an untreated 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
hybnidization-based assay, or a sequencing-based assay {e.g., RNA-Seq).

[3381] In certain aspects, the disclosure relates to compounds targeted to a CFB nucleic acid.
in certain embodiments, the CFB nucleic acid has the sequence set forth in GENBANK
Accession Mo, NM_(01710.6 (incorporated herein as SEQ 1D NO: 1), nucleotides 31946093
to 319352084 of GenBank Accession No. NC_000006.12 (incorporated herein as SEQ 1D NO:
23, GenBank Accession No. NM_001710.6 {incorporated herein as SEQ 13 NO: 3), and
nuclectides 3423522 10 3429511 of GenBank Accession No. NT 113891 .3 (incorporated
herein as SEQ ID NG: 4).
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[6682] In certain embodiments, the compound is an oligomeric compound. In certain
embodiments, the compound 1s single-siranded. In certain embodiments, the compound is
double-stranded.

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

{6684 Certain embodiments provide a compound comprising a modified oligonucleotide
having a nucleobase sequence selected froro any one of the nucieobase sequences of SEQ 1D
NOs: 11-44 and 96-102.

[BG85] In certain embodiments, the meodified oligonucieotide has a nucleobase sequence that
i3 at least 80%, at least 85%, at least 90%, or al least 95% complementary 1o the nucleobase
sequence of SEQ D NO: 1 or 3. In certain embodiments, the modified ohigonucieotide
comprises at least one modification selected from a modified mternucleoside hinkage. a
modified sugar, and a modified nucleobase. In certain embodiments, the compound i3 double-
stranded.

[6686] 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 nucleobase sequence compnsing af least 14, af least 15, at least 16, at least 17, at least 18, at
east 19, at least 20, at least 21, at least 22, or af least 23 contiguous nucleobases of any of the
nucleobase sequences of SEQ 1D NOs: 11-110 and a second modified oligonucleotide (a.g.,
of 14 1o 30, for example, 14 to 23, linked nucleosides in fength) having a region of
complerventarity fo the first modified ohgonucleotide,

[GGR7] In certain embodiments, the compound comprises a first modified oligonucieotide
{e.g. of 1410 30, for example, 14 to 23, linked nucleosides in length} having a nucleobase
sequence comprising at teast 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 anvy of the nucleobase
sequences provided in Tables 2 and 3, and a second modified oligonucieotide (e.g., of 14 1o
30, for example, 14 to 23, linked nucleosides in length} having a region of complementarity
to the first modified oligonucleotide.
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{6688 Certain embodimenis provide a compound comprising a first modified
ohigonucleotide {e.g., of 14 to 30, for example, 14 to 23, linked nucleosides in length) having
anucleobase sequence comprising the nuclechase sequence of any one of SEQ 1D NOs: 11-
110 and a second modified oligonucleotide {e.g.. of 14 1o 30, for example, 14 10 23, hinked
nucleosides in length} having a region of complementarity to the first modified
oligonucleotide.

(6689 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 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.

{6696 In certain embodiments, a compound comprises a modified oligonucleotide {e. g, of
i4 1o 30, for example, 14 10 23, hinked nucleosides in 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 feast 22, or at least 23 contiguous nuciesbases of any of the nuclechase sequenceas
of SEQ 1D NG: 96, 97, 100 or 101, In certain embodiments, a compound comprises a
modified oligonucleotide (e.g., of 14 10 30, for example, 14 o 23, hnked nucleosides in
length) having a nucleobase sequence comprsing at least 14, at least 15, at least 16, at least
17, at least 18, at least 19, at least 20, al least 21, at least 22, or at least 23 contiguous
nucleobases of the nucleobase sequences of SEQ 1D NO: 93, 106, 109 or 110, In certain
embodiments, a compound comprises a modified oligonucleotide having a nucleobase
sequence selected from the nucleohase sequences of SEG 1D NG 96, SEQ 1D NO: 97, SEQ
1B NG: 100 and SEQ ID NG: 101, In certain embodiments, a compound comprises a
modified oligonucleotide having a nucleobase sequence selected {rom the nucleobase
sequences of SEQ ID NG 93, SEQ H) NO: 106, SEG ID NO: 109 and SEQ ID NG: 110, In
certain embodiments, the compound comprises a first modified oligonucleotide having a
nuclechase sequence of SEQ ID NO: 96 and a second modified ohigonucieotide having a
nucleobase sequence of SEQ 1D NO: 93, In certain embodiments, the corapound comprises a
first modified oligonucieotide having a nucleobase sequence of SEQ 1D NQO: 97 and a second
modified oligonucleotide having a nucleobase sequence of SEQ D NG: 106, In certain
embaodiments, the coropound comprises a first roodified oligonucieotide having a nucleobase
sequence of SEQ HY NO: 100 and a second modified oligonucleotide having a nucleobase

sequence of SEQ D NO: 109 In certain embodiments, the compound comprises a first

18



CA 03240273 2024-05-24

WO 2023/097291 PCT/US2022/080448

modified oligonuciestide having a nucleobase sequence of SEQ 1D NG: 101 and a second
modified oligonucleotide having a nucleobase sequence of SEQ D NG: 110

16691 Tn certain embodiments, the modified oligonucieotide or first modified
oligonucleotide of any compound herein has a nucleobase sequence that has at least 80%, at
teast 85%, at least 90%, or at least 33% complementarity or identity 1o the nucleobase
sequence of SEQ D NO: 1 or 3 over its fength. In certain embodiments, the modified
oligonucleotide or first modified oligonucieotide has a nucleobase sequence that has at feast
1, at least 2, or at least 3 mismatches to a region of a nucleobase sequence of SEQ ID NG: 1
or 3. In certain embodiments, the region of complementarity between the first strand and the
second strand 15 14 to 30 linked nucleosides 1 fength. In certain eraboduments, the region of
complementarity between the first modified oligonucleotide or first strand and the second
modified oligonucieotide or second strand 15 14 to 23 linked nucleosides in length. In certain
embodiments, the region of complementarity between the first modified oligonuclieotide or
first strand and the second modified oligonucleotide or second strand 15 19 1o 23 hinked
nucleosides in length. In certain embodiments, the region of complementarity between the
first modified oligonucleotide or fivst strand and the second modified oligonuclectide or
second strand 15 21 to 23 linked nucleosides m length. In certain eraboduments, the first
mwodified oligonucleotide is fully complementary to the second modified oligonucleotide.
6092} In certain embodiments, the first modified oligonucleotide of any preceding
compound or other compound herein coraprises at least one modification selected from a
maodified internucleoside hinkage, a modified sugar, and a modified nucleobase. In certain
embodiments, the second modified oligonuclestide of any preceding compound comprises at
least one modification selected from a modified inlernucleoside hnkage, a modified sugar,
and a modified nucleobase. In certain embodiments, the modified mtemucleoside linkage s a
phosphorothioate internucleoside linkage or a methylphosphonate intermucleaside linkage. In
certain embodiments, the phosphorothioate internucleoside linkage or methviphosphonate
mternucleoside linkage 1s at the 3" terminus of the first or second modified oligonucleotide or
at the 5 terminus of the first modified oligonuciectide. 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 27-F modification. In certain
embodiments, the modified sugar comprises a 2'-OMe modification. In certain ernbodiroents,
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 moditied sugar comprises a modification selected froma
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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'~0Me 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 than five 2'-F sugar modifications.

[3693] 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
modified oligomuclectide. In certain embodiments, the conjugate group is a targeting moiety.
In certain embodiments, the targeting moiety comprises one or more GalNAe. In certan
embodiments, the modified ohigonucleotide is the second roodified oligonucleotide or sense
oligonucleotide. In certain embodiments, the one or more GaliNAc is attached to the 2" or 3’
posttion of the ribosvi ring. In certain embodiments, the one or more GalNAc is attached to
the 5" nucleoside of the modified ohigonucleotide. Tn certain emboduments, the 5" nucleoside
of a modified oligonucleotide is selected from the following Formmulae or a salt, solvate, or

hydrate thereof, wherein R is the portion of the modified oligonucleotide other than the 5

nucleosids:
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[3694] In certain embodiments, the conjugate group according to Formula HE s represented

by the following Formula:
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60695 In certain embodiments, the conjugate group according to Formula V is represented
by the following Fornuuia:
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Formula V-A
[3696] In certain embodiments, the conjugate group according to Formula VI is represented

by the following Formula:
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Formula VII-A
16697 In certain embodiments, R’ is OH. In certain embodiments, R’ is SH. In certain
embodiments, the 5" nucleoside of the modified oligonuciestide is Formula  and R’ 15 OH.
In certain erobodiments, the 5" nucleoside of the modified oligonucleotide 1s Formuta T and R’
is SH. In certain embodiments, the 3’ nucleoside of the modified oligonucleotide 1s Formula
It and R' is OH. In certain embodiments, the 5 nucleoside of the modified oligonucleotide is
Formula 1T and R’ i1s SH. In certain embodiments, the 3 nucleoside of the modified
ohgonucleotide is Formula I and R’ 15 OH. In certain embodiments, the 3" nucleoside of the
modified oligonucleotide s Formuia HI and R’ is SH. In certain embodiments, the 5’
nucleoside of the modified oligonucleotide 1s Formula IV and R’ is OH. In certain
embodiments, the 5" nucleoside of the modified oligonucleotide 1s Formula TV and R" 15 SH.
In certain erobodiments, the 5" nucleoside of the modiied oligonucleotide s Formula V and
R’ is OH. In certain embodiments, the 5" nucleoside of the modified oligonucleotide is
Formuida V and R is SH. 1o certain embodiments, the 5" nuclsoside of the modified
ohgonucleotide is Formula V0and R'is OH. In certain emboduments, the 5’ nucleoside of the
mwodified oligonucieotide is Formula VI and R’ 1s SH. In certain embodiments, the '
nucleoside of the modified oligonucleotide is Formula VH and R’ is OH. In certain
embodiments, the 5" nucleoside of the modified oligonuclestide is Formula VI and R' is SH.
In certain embodiments, the 5" nuclenside of the modified cligonucleotide 1s Formuta VT
and R 1s OH. In certain embodiments, the 5" nucleoside of the modified oligonucleotide is
Formula VI and R’ 1s SH. In certain embodiments, the 5" nucleoside of the modified
oligonucleotide 1s Formula X1 and R 15 OH. In cerfain emnbodiments, the 5’ nucleoside of

the modified oligonuclieotide is Formula X1 and R’ is SH.



CA 03240273 2024-05-24

WO 2023/097291 PCT/US2022/080448

[6G98] In certain embodiments, R’ is OH. In certain embodiments, R is SH. In certain
embodiments, the 5 nucleoside of the modified oligonuclectide is Formudal and R 15 OH.

In certain embodiments, the 5" nucleoside of the modified chgonucleotide 13 Formula fand R
is SH. In certain embodiments, the 5’ nucleoside of the modified oligonucleotide is Formula
Hand R is OH. In certain embodiments, the 5 nucleoside of the modified oligonucleotide is
Formuda [T and R’ is SH. In certain embodiments, the 5" nucleoside of the modified
oligonucleotide is Formula Il and R’ 15 OH. In certain embodiments, the 5’ nucleoside of the
modified oligomicleotide 1s Formuia HI and R’ 15 SH. In certain embodiments, the 5
nucleoside of the modified oligonucleotide s Formula IV and R 1s OH. In certain
embaodiments, the 3" nucleoside of the modified oligonucleotide is Formula IV and R’ 15 SH.
in certain embodiments, the 5’ nucleoside of the modified oligonucleotide s Formula V and
R’ is OH. In certain embodiments, the 5" nucleoside of the modified oligonucleotide is
Formula V and B 15 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
modified oligomicleotide 1s Formuia VI and R’ 1s SH. In certain embodiments, the §°
nucleoside of the modified oligonucleotide is Formuda VI and R7is OH. In cerlain
embodiments, the 3" nucleoside of the modified oligonucleotide is Forroula Vil and R 1s SH
In certain embodiments, the 5" nucleoside of the modified ohigonucieotide 1s Formula VI
and R 15 OH. In certain embodiments, the 5 nucleoside of the modified oligomucleotide is
Formula VI and R is SH. In certain embodiments, the 5" nucleoside of the modified
oligonucleotide is Formula Xil and R is OH. In certain embodiments, the 5' nucleoside of
the modified oligonucleotide is Formmula Xi and R’ is SH.

(6699 In certain embodiments, R"is G In certain emvbodiments, R7is 8. In certain
embodiments, the 3" nucleoside of the modified oligonucleotide is Formulaland R7 15 O, In
certain embodiments, the 3’ nucleoside of the modified oligomucieotide 1s Foromla { and R’ 1s
S. In certain embodiments, the 5" nucleoside of the modified oligonuclestide s Formula I
and R 13 O. In certarn embodiments, the 3 nucleoside of the modified oligonucieotide 1s
Formula H and R’ is 8. In certain embodiments, the 5" nuclenside of the modified
oligonucleotide ts Formula I and R’ is O. In certain embodiments, the 5" nucleoside of the
modified oligonucleotide i Formula HI and R’ 15 8. In certain embodiments, the 5' nucleoside
of the modified oligonucleotide s Formula IV and R’ 15 Q. In certan embodiments, the 5
nucleoside of the modified oligonucieotide is Formula IV and R' 1s 8. In certain
embodiments, the 5" nucleoside of the modified oligonucleotide s Formula Vand R'is 0. In
certain embodiments, the 3" nucleoside of the modified oligonucieotide 15 Formula V and R’
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is 8. In certain embodiments, the 5 nucleoside of the modified oligonuciectide is Formula Vi
and R"1s O, In certain embodiments, the 57 nucleoside of the modified oligonuclestide is
Formula VI and R’ 15 8. In cerfain embodiments, the 5 nucleoside of the modified
oligonucleotide is Formula VI and R’ is O, In certain embodiments, the 5" nucleoside of the
modified oligonucleotide is Formula VH and R’ is 8. In ceriain embodiments, the §
nucleoside of the modified ohgonucleotide is Formula VHI and R' 15 Q. In certain
embodiments, the 5’ nucleoside of the modified oligonucleotide 1s Formula Vil and R'is 8.
In certain embodiments, the 5" nucleoside of the modified oligonucleotide i1s Formuta X3 and
R is Q. In certain embodiments, the 5™ nucleoside of the modified oligonuclestide 15
Formula X1 and R"1s 8.

[6106] Certain embodiments provide a compound comprising a first modified
oligonucleotide selected from anv one of Ref [D NQOs: 1A0478-490, TAG840, TAOE42-846,
TADB52-862, LAORT2-882, TAGRRT-890, TA1010-1012, and 1A1015-1018, {SO570-387,
150969, IS0972-977, 181023-1027, 181029, 1S1031-1037, I51042-1046, IS1082, IS1085,
IS1086, IS1091-1095, 1S1108-1111, IS1236-1239, 151242, 151249 and 181251-1254 and a
second modified oligonucleotide 14 to 21 linked nucleosides in length fully complementary
to the first modified oligonucieotide.

163101 Certain embodiments provide a compound comprising a first modifiad
oligonucleotide selected from any one of Ref [D NQOs: 1A0478-490, TAGE40, TAG842-846,
TADB52-862, LAORT2-882, TAGRRT-890, TA1010-1012, and 1A1015-1018 and a second
madified oligonucleotide selected from any one of Ref 1D NOs: IS0570-387, IS0969,
IS50972-977,181023-1027, 181029, 1S1031-1037, 151042-1046, IS1082, 1S1085, IS1086,
IS1091-1005, IST108-1111, IS1236-1239, 151242, 151249, and I81251-1254

16162} Certain ermnboduments provide a compound coraprising a first modified
oligonucleotide which is TA0840 and a second modified chigonuclestide which 1s IS0972.
[6103] Certain embodiments provide a compound comprising a first modified
oligonucleotide whuch is AO842 and a second modified oligonucleotide which 1s IS0974.
[3104] Certain embodiments provide a compound comprising a first modified
oligonucleotide which is JAG8EE and a second modified oligonucleotide which 13 IST109.
[6105] Certain embodiments provide a compound comprising a first modified
ohgonucleotide which 1s TAOSSS and a second modified ohgonucleotide which 15 IS1236,
63106] Certain embodiments provide a compound comprising a first modified

oligonucleotide which is IA1010 and a second modified ohigonucleotide which 1s IS1109.
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[6107] Certain embodimenis provide a compound comprising a first modified
oligonucleotide which 1s IA1011 and a second modified ohigonucleotide which 15 IS1239,
16168} Certain ermnboduments provide a compound coraprising a first modified
oligonucleotide which 1s 1A1012 and a second modified oligonucleotide which is

181242 Certain embodiments provide a compound compnising a first modified
oligonucleotide which is IA1016 and a second modified oligonucleotide which 1s IS1232.
(6109} Certain embodiments provide a compound comprising a first modified
oligonucleotide which is IA1017 and a second modified oligonucleotide which 15 1IS1253.
18118} In certain embodiments, the compound of any foregoing embodimentisin a
pharmaceutically acceptable salt form. In certain embodirnents, the pharmaceutically
acceptable salt is a sodium salt. In cerfain embodiments, the pharmaceutically accepiable salt
is a potassium salt.

0111} Certamn embodiments provide a compound of any foregoing embodumenis thatis a
sterecisomer.

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

chemucal structure:
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or a pharmaceutically acceptable salt or stereoisomer thereof. In cerfain embodiments, Ref I
NG 1A1016 1s a modified ohigonucliestide, or a pharmaceutically acceptable salt or
sterecisomer thereof, according to the preceding chemical structure.

{0113} In an aspect provided herein, 1s a modified oligonucleotide according to the following

chemical structure:
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or a pharmaceutically acceplable salt or stereoisomer thergof 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, is a modified oligonucleotide according to the following

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

NG 1A1017 1s a modified oligonucliestide, or a pharmaceutically acceptable salt or

sterecisomer thereof, according to the preceding chemical structure.

{0115} In an aspect provided herein, 1s a modified oligonucleotide according to the following

chemical structure:

|98
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or a pharmacentically acceptable salt or stereoisomer thereof. fn certain embodiments, Ref 1D
NG 181253 15 a modified olhigonucleotide, or & pharmaceutically acceptable salf or
sterepisomer thereot, according to the preceding chemical structure.

0116} In an aspect provided herein, 1s a modified oligonucleotide according to the following
chemical structure:

[O8]
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or a pharmaceuticaliy accepiable salt or stereoisomer thereof In certain embodiments, Ref ID
NG: 1A1010 15 a modified ohgonucleotide, or a pharmaceutically acceptable sall or
stereoisomer thereof, according to the preceding chemical structure,

8117} 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 cerfain embodiments, Ref 1D
NG 181109 15 a modified oligonucleotide, or a pharmaceuticaily acceptable salt or
sterecisomer thereof, according to the preceding chemical structure.

8118} In an aspect provided herein, is a modified oligonucleotide according to the following

chemical structure:
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or a pharmaceutically acceplable salt or stereoisomer thergof In certain embodiments, Ref 1D
NGO: TA1011 15 a modified oligonucleotide, or a pharmaceutically acceptable salt or
sterecisomer thereof, according to the preceding chemical structure,

(6119 In an aspect provided herem, 15 a modified oligonucieotide according to the following

chemucal structure:
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or a pharmaceutically acceptable salt or sterecisomer thereof. In certain embodiments, Ref ID
NO:IS1239 15 a modified ohigonucieotide, or a pharmaceuticallv acceptable salt or
sterenisomer thereof, according to the preceding chernucal structure.

{6128 In an aspect provided herein, is a sodium salt of a modified oligonucleotide according
to the following chemical structure:
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ot & steresisorer thersof. In certain embodiments, Ref 1D NQO: TA1016 15 a modified
oligonucleotide, or a sterecisomer thereof, according to the preceding chemucal structure,

16121} In an aspect provided herein, is a sodium salt of a modified oligonucleotide according
o the following chemical structure:
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ot a stereoisorner thereof. In certam embodiments, Ref 1D NQ: {81252 13 a modified
oligonucleotide, or a sterecisomer thereof, according to the preceding chemucal structure,
[6122] In an aspect provided herein, is a sodium salt of a modified oligonucleotide according

to the following chenucal structure:
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or a stereoisomer thereof. In certain embodiments, Ref 1D NO: 1AT017 15 a modified

oligonucleotide, or a sterecisomer thereof, according {0 the preceding chemical structure.
[3123] In an aspect provided herein, 15 g sodium salt of a modified oligonucleotide according

to the following chemical structure:

40
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or a sterepisomer thereof. In certain embodiments, Ref 1D NG: 181233 15 a modified

cligonucleotide, or a sterecisomer thereof, according to the preceding chemucal structure.
6124} In an aspect provided herein, is a sodium salt of a modified oligonucleotide according

to the following chemical structure:

41
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ot a steresisorper thersof. In certain embodiments, Ref 1D NO: fA1010 15 a modified

preceding chemical structure.

p=d

reof, according to the

o
\»)

oligonucleotide, or a sterecisomer th

o
o

=

a sodium salt of a modified oligonucleotide according

6125} In an aspect provided herein, is

o the following chemical structure:
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or a sterepisomer thereof. In certain embodiments, Ref 1D NG: IS1109 15 a modified

oligonucleotide, or a sterecisomer thereof, according to the preceding chemucal structure,

16126} To an aspect provided heren, is a sodium salt of a modified ohigonucleotide according

to the following chemical structure:
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or a stereoisomer thereof, In certain embodiments, Ref 1D NO: 1A1011 15 a modified

cligonucleotide, or a sterecisomer thereof, according to the preceding chemucal structure.

{6127 In an aspect provided herein, is a sodium salt of a modified oligonucleotide according

to the following chemical structure:
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or a steregisomer thereof, In certain embodiments, Ref 1D NO: 181239 15 a modified
oligonucleotide, or a stereoisomer thereof, according to the preceding chenucal structure,
13128] 1o an aspect provided herein, 1s a compound according to the following chemical

structure:
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or a pharmaceutically acceptable salt or sterecisomer thereof. In certain embodiments,
d Number RD2830 15 a compound, or a pharmaceutically acceptable salt or

Compoun
sterecisomer thereof, according to the preceding chemical structure
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[6129%] In an aspect provided herein, is a compound according to the following chemical

structure:
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or a pharmaceutically acceptable salt or stereoisomer thereof. In certain erobodiments,
Compound Number RD2831 15 a compound, or a pharmaceutically acceptable salt or
stereoisomer thereof, according to the preceding chemical structure.
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[3138] In an aspect provided herein, is a compound according to the foliowing chemical
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or a pharmaceuticaliy acceptable salt or sierecisomer thereof. In certain embodiments,
¥

Compound Number RD2795 15 a compound, or a pharmaceutically accepiable salt or

47

sterecisomer thereof, according to the preceding chemical structure,
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[613%] In an aspect provided herein, is a compound according to the following chemical

structure:
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or a pharmaceutically acceptable salt or stereoisomer thereof. In certain embodiments,
Compound Number RD2798 15 a compound, or a pharmaceutically acceptable sall or
sterecisorner thereof, according to the preceding chenucal structure.

163132] In an aspect provided herein, 15 a sodium salt of a compound according to the

tollowing chemical structure:
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ot a stereaisorver thereof In certaimn embodiments, Compound Number RD2830 15 a

compound, or a pharmaceutically acceptable salt or sterecisomer thereof, according to the

preceding chemical structure.
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[3133] In an aspect provided herein, is a sodium salt of a compound according to the

following chemical structure:
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or a stereotsomer thereof. In certain embodiments, Coropound Nurober RD2831 15 3

compound, or & pharmaceutically acceptable salt or stereoisomer thereof, according to the
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[6134] In an aspect provided herein, is a sodium salt of a compound according to the

following chemical structure:
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or a sterepisomer thereof. In certain embodiments, Compound WNumber RD2795is a

compound, or a pharmaceutically accepiable salt or stereoisomer thereof, according to the

preceding chernical structure.
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[3135] In an aspect provided herein, is a sodium salt of a compound according to the

following chemical structure:
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or a sterecisomer thereof. In certain embodiments, Compound Number RD2798 15 a
compound, or a pharmaceutically acceptable salt or stereoisomer thereof, according to the
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[6136] In certain embodiments, provided herein is a population of modified oligonuciectides,
wherein all the phosphorothioate internucleoside hinkages of the modified oligonuclestide are
stereorandom. In certain embodiments, provided herein is a population of compounds,
wherein all the phosphorothioate internucleoside linkages of the modified oligonucleotide are
stereorandom.

86137} 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.

16139 Certam embodiments provide a method of trealing, preventing, or ameliorating a
disease, disorder or condition associated with CFB in an individual comprising administering
to the individual a compound targeted {o UFB, thereby ireating, preventing, or ameliorating
the disease.

[G1408] In certain embodiments, the compound or composition of any foregoing embodiment
is administered o an individual. In certain embodiments, the disease, disorder, or condition is
atypical hemolyviic uremic syndrome (aHUS), paroxysmal noctursal hemoglobinuria (PNH),
(3 gloreralopathy (C3G), IgA nephropathy (IgAN), systemic lupus ervthematosus (SLE),
e.g.. lupus nephritis, diabetic nephropathy, membranous nephropathy, polveystic kidney
disease, age-related macular degeneration, thrombotic microangiopathy, mvasthenia gravis,
ischemia, reperfusion ijury, or theumatoid arthritis (RA}. In certain embodiments,
adnunistering the compound inhubits or reduces or improves atypical hemolvtic uremic
syndrome (aHUS}, paroxvsmal noctumal hemoglobinuria {PNH}, €3 glomerulopathy (C3G),
Ig A nephropathy (IgAN}, systemic lupus ervthematosus (SLE}, e.g., lupus nephritis, diabetic
nephropathy, membranous nephropathy, polycystic kidney disease, age-related macular
degeneration, thrombotic microangiopathy. myasthenia gravis, ischemia, reperfusion injury,
theumatoid arthritis (RA) or a svmiptom thereof.

[3141] In certain embodiments, a compound or coroposition 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 15 administered to an mdividual at a dosage level sufficient to deliver about 1 {o
100 mg/kg of body weight of the individual. 1o certain embodiments, a compound or
composifion comprising a compound of any preceding embodiment is administered {o an

mdividual at a fixed dose of about 25 mg to about 1,000 mg. In certain embodiments, the
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compound or composition is administered to the individual one or more fimes in a day up to
the dosage level or fixed dose.

6142} To certain embodiments, a composition comprising a compound of any preceding
embodiment 1s administerad o an individual daily, weekly, monthly, quarterly, or vearly. In
certain embodiments, a compound or compostlion comprising a compound of any preceding
embodiment 1s administered to an individual aboul once per quarter {i.e., once gvery three
months) to about once per year. 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 vear.

16143} Certain eroboduments provide a method of inhubiting expression of CFB in a cell
comprising contacting the celi with a compound targeted to CFB, thereby inhibiting
expression of {FB in the cell. In certain embodiments, the cell is in the liver of an individual.
In certain ervbodiments, the individual has, or 15 at risk of having, atypical hemolytic urenuc
gyndrome {aHUR}. paroxysmal noctumal hemoglobinuria (PNH), C3 glomerulopathy (C3G),
Ig A nephropathy (IgAN}, systemic lupus ervthematosus (SLE}, e g., lupus nephritis, diabetic
nephropathy, membranous nephropathy, polycvstic kidney disease, age-related macuolar
degeneration, thrombotic microangiopathy, myvastherua gravis, ischema, reperfusion injury,
or theumatoid arthritis (RA).

0144} Certain embodiments provide a method of reducing or inhibiting atypical hemolvtic
urermie syndrome {aHUS), paroxysroal noctumnal hemoglobinurna (PNH), C3 glomerulopathy
{C3G), IgA nephropathy (JgAN), systemic hupus ervthematosus (SLE), e.g., lupus nephritis,
diabetic nephropathy, membranous nephropathy, polycvstic kidney disease, age-related
macular degeneration, thrombotic microangiopathy, mwyasthenia gravis, ischemia, reper{usion
mjury, theumatoid arthrifis (RA) or a symptom of any thereol 1n an mdividual, comprising
administering a compound targeted to CFB to the individual, thereby reducing or infubiting
atvpical hemolytic wemic svndrome (aHUS), paroxvsmal nocturnal hemoglobmurnia (PNH),
C3 glomerulopathy (C3G), IgA nephropathy (IgAN), systermc hupus erythematosus (SLE),
e.g., lupus nephrius, diabetic nephropathy, membranous nephropathy . polveystic kidney
disease, age-related macular degeneration, thrombotic microangiopathy, myasthenia gravis,
ischerma, reperfusion injury, theumatoid arthritis {(RA) or a symptom of any thereof in the
mdividual. fo certain emboduments, the individual has, or 15 at nisk of having, atypical
hemolvtic uremic syndrome (aHUS), paroxysmal nocturnal hemoglobinuria (PNH), C3
glomerulopathy {C3G), IgA nephropathy (TgAN}, systemic hupus ervthematosus (SLE}, eg.,
tapus nephritis, diabetic nephropathy, membranous nephropathy, polveystic kidney disease,
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age-related macular degeneration, thrombotic microangiopathy, myasthenia gravis, ischemia,
reperfusion mjury, rtheumatoid arthritis {RA) or a symptom of any thereof. In certain
embaodiments, the corapound s a compound targeted to CFB. In certain embodiments, the
compound is any of the foregoing compounds. In certain embodiments, the compound or
composition is admanistered parenterally.

[3145] Certain embodiments provide use of a compound targeted to CFB for treating,
preventing, or ameliorating a disease, disorder or condition associated with CFB. In certain
embodiments, the disease, disorder, or condition is atypical hemolvtic uremic syndrome
{aHUS), paroxysmal nocturnal hemoglobinuria (PNH), C3 glomeralopathy (C3G), IgA
nephropathy (IgAN), systernic lupus eryvthematosus (SLE), e.g., lupus nephritis, diabetic
nephropathy, membranous nephropathy, polycystic kidney disease, age-related macular
degeneration, thrombotic microangiopathy, myasthenia gravis, ischemia, reperfusion injury,
ot theumatoid arthritis {(RA). In certain embodiments, the compound 15 a compound targetec
to CFB. In certain embodiments, the compound is any of the foregoing compounds,

[6146] Certain embodiments provide use of a compound targeted to UFB in the manufacture
of a medicament for treating, preveniing, or ameliorating a disease, disorder or condition
assoctated with CFB. 1o certain eroboduments, the disease, disorder, or condition 1s atypical
hemolvtic uremic syndrome (aHUS), paroxysmal nocturnal hemoglobinuria (PNH), C3
glomerulopathy (C3G), IgA nephropathy (IgAN), systemic hupus ervthematosus (SLE), e g.,
tapus nephritis, diabetic nephropathy, membranous nephropathy, polveystic kidney disease,
age-related macular degeneration, thrombotic nucroangiopathy, myasthenia gravis, ischenua,
reperfusion mjwry, or theumatoid 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

16147 In certain aspects, the disclosure relates to methods of inhibiting CFB expression,
which can be useful for ireating, preventing, or ameliorating a disease, disorder or condition
assoctated 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 oligomeric compound, or an
ohgonucleotide targeted to CFB.

3148] In certain aspects, the disclosure relates to treating, preventing, or ameliorating a
disease, disorder or condition associaied with CFB. In certain embodiments, dissases,

disorders or conditions assoctated with CFB treatable, preventable, and/or arneliorable with
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the methods provided herein include atypical hemolytic wremic syndrome (aHUS),
paroxysmal noctumal hemoglobinmuna (PNH), C3 glomerulopathy (€3G}, IgA nephropathy
(g AN), svstemic hupus erythematosus (SLE), e.g., tupus nephritis, diabetic nephropathy,
membranous nephropathy, polveystic kidney disease, age-related macular degeneration,
thrombotic microangiopathy, myasthenia gravis, ischemua, reperfusion injury, or theumatord
arthritis {RA). Certain compounds provided herein are directed to compounds and
compositions that reduce atypical hemolytic uremic syndrome {aHUS), paroxysmal noctumal
hemoglobinuria (PNH), U3 glomerulopathy {U3G), IgA nephropathy (IgAN), systemic hupus
erythematosus {SLE}, e g., lupus nephnitis, diabetic nephropathy, membranous nephropathy,
polyeystic kidney disease, age-related macular degeneration, thrombotic microangiopathy,
my asthenia gravis, ischemia, reperfusion injury, rheumatoid arthritis {RA) or a symptom of
any thereof in an animal.

0149} In certain embodiments, a method of treating, preventing, or amehiotating a disease,
disorder or condition associated with CFB in an individual comprises admirustering 1o the
mdividual a compound compnsing a CFB specific inhubitor, thereby treating, preventing, or
ameliorating the disease, disorder, or condition. In certain embodiments, the individual is
identified as havimg, or at nisk of having, a disease, disorder or condition associated with
CFB. In certain embodiments, the disease, disorder, or condition 15 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 1410 30, for example, 14 to 23, linked nucleosides} in length having a nucleobase
sequence comprising at least 14, ai least 15, at least 16, at least 17, at least 18, ai least 19, at
least 20, at least 21, atleast 22, or at least 23 contiguous nuclechases of any of the nucleobase
sequences of SEQ 1D NQOs: 11-44 and 96-102. In certain embodiments, a compound
comprises a modified oligonucleotide (g.g., of 14 to 30, for example, 14 10 23, inked
nucleosides in length) having a nucleobase sequence comprnising the nuclechase sequence of
any one of SE(Q 1D NOs: 11-44 and 96-102. In certain embodiments, a compound comprises
a modified oligonuclestide having a nucleobase sequence selected from the nuclechase
sequences of any one of SEQ TD NOs: 11-44 and 96-102. In certain embodiments, a
compound coraprises a modified oligonucieotide (e.g., of 14 to 30, for exaruple, 14 10 23,
linked mucleosides in length) having a nuclecbase sequence comprising any one of the
nucleobase sequences of SEQ ID NQs: 24, 25, 42, 96, 97, 98, and 100. In certain
embodiments, a compound comprises a modified oligonucleotide having a nucleobase

7

(]



CA 03240273 2024-05-24

WO 2023/097291 PCT/US2022/080448

sequence selected from any one of the nuclecbase sequences of SEQ 1D NQs: 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 ernbodiments, a single-stranded cormapound can be 14 to 30, 14
10 23, 14 10 20, 16 10 20, or 14 1o 16, linked nucleosides in length. In certain embodiments, a
single-stranded compound can be 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 258, 26, 27, 28, 29,
or 30, linked nucleosides in length. In certain embodiments, a double-~stranded compound can
comprise two oligomucieotides of the same or different lengths, as described elsewhere
herein. In certain embodiments, a compound comprises a modified oligonucleotide (e.g., of
14 {0 30, for example, 14 to 23, linked nucleosides mn 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, af
feast 21, at least 22, or ai least 23 contiguous nucleobases of the nuclecbase sequence of SEQ
D NG 96, 97, 100 or 101, In ceriain embodiments, a compound comprises a 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 feast 20, at least 21, at least 22, or ai least 23 contiguous nucleobases of the
nucleobase sequence of SEQ TD NO: 93, 106, 109 or 110, In cerlain embodiments, a
compound coraprises a modified oligonucieotide having a nucleobase sequence selected from
the nuclecbase sequences of SEQ 1D NQO: 96, SEQ 1D NG: 97, SEQ 13 NO: 100 and SEQ 1D
NG: 101, In certain embodiments, a compound comprises a modified oligonucleotide having
a nucleobase sequence selected from the nucleobase sequences of SEQ 13 NO: 93, SEQ ID
NO: 106, SEG D NO: 109 and SEG 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 modified oligonucleotide having a nuclecbhase sequence of SEQID NG 93 In
certain embodiments, the compound comprises a first modified ohigonucleotide having a
nucleobase sequence of SEQ ID NO: 97 and a second modified oligonuclectide having a
nucleobase sequence of SEQ ID NG 106. In certain embodiments, the compound comprises
a first modified ohigonucieotide having a nucleobase sequence of SEQID NG W00 and a
second modified oligonucleotide having a nuclecbase sequence of SEQ ID NGO 109 In
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 TD NO: 110, To any of the foregoing ernbodiroents, 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
examnple, 14 to 23, binked nucleosides in length) having a nuclechase sequence comprising at
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least 14, atleast 15, at least 16, at least 17, at least 18, at feast 19, at least 20, at least 21, at
teast 22, or at least 23 contiguous nuclecbases of any of the nucleobase sequences of SEQ ID
MNQs: 11-110 and a second roodified oligonucleotide (e.g., of 14 to 30, for example, 14 to 23,
linked nucleosides in fength) 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 10 23, linked nucleosides in length) having
a nucleobhase sequence comprising the nuclecbase sequence of anv one of SEQ ID NQOs: 11-
110 and a second modified oligonuclestide (e.g., of 14 1o 30, for exampie, 14 {0 23, linked
nucleosides in length) having a region of complementarity to the first modified
ohgonucleotide. In certain erubodiments, a compound coroprises 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 baving a region of complementaniy 1o the first modified
oligonucleotide. In certain embodiments, the compound 1s administered to the individual
parenterally. In certain embodiments, administermg the compound improves, preserves, or
prevents atypical hemolytic uremic syndrome (aHUS), paroxysmal nocturmnal hemoglobinura
(PMNH), €3 glomerulopathy (C3(3), IgA nephropathy (IgAN), systemic lupus erythematosus
(SLE), e.g., lupus nephritis, diabetic nephropathy, membrancus nephropathy, polyeystic
kidney disease, age-related macular degeneration, thrombotic microangiopathy, myasthena
gravis, ischernia, reperfusion mjury, rheumatoid arthritis (RA) or a symiptom of any thercofin
an animal.

[G188] In certain embodiments, a method of treating, preventing, or ameliorating atypical
hemolviic uremic syndrome {(aHUS), paroxysmal nocturnal hemoglobinuria (PNH), 3
glomerulopathy (C3G), TgA nephropathy (JgAN), systenuc fupus ervthematosus (SLE), eg.,
tupus nephritis, diabetic nephropathy, membranous nephropathy, polveystic kidney disease,
age-related macular degeneration, thrombotic microangiopathy, myasthenia gravis, ischemia,
reperfusion mjury, rheumatoid arthritis (RA) or a syroptom of any thereof in an aniroal
comprises adnunistering to the individual a compound comprising a CFB specific inhibitor,
thereby treating, preventing, or ameliorating atypical hemolviic uremic svadrome (aHUS),
paroxysmal noctumal hemoglobimuna (PNH), C3 glomerulopathy (C3G), 1gA nephropathy
(g AN), svstemic hupus erythematosus (SLE), e.g., tupus nephritis, diabetic nephropathy,
membranous nephropathy, polveystic kidney disease, age-related macular degeneration,
thrombotic microangiopathy, myasthenia gravis, ischemua, reperfusion inuwry, theumatoid
arthritis {RA) or a symptom of any thereof. In certain emsbodiments, the compound comprises
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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 10 30, for example, 14 to 23, linked
nucleosides 1n length} having a nucleobase sequence comprising at feast 14, at least 15, at
feast 16, atleast 17, atleast 18, at least 19, at least 20, at least 21, at leasi 22, or at east 23
contiguous nucleobases of any one of the nuclesbase sequences of SEQ 1D NQGs: 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 nucieosides in length) having a nucleobase sequence
comprising the nucleobase sequence of any one of SEQ 1D 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 oligonucleotide {e.g., of 14
to 30, for exarople, 14 o 23, linked nucleosides m length) having a nucleobase sequence
comprising any one of the nuclechase sequences of SEG 1D NOs: 24, 25, 42, 96, 97, 94, 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 NQs: 24,
25,42, 96,97, 98, and 100. Tn 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, {or example, 14 to 23, linked nucleosides in
length) having a nucleobase sequence compnsing 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
nuclechases of the nuclechase sequence of SEQ 1 NO: 96, 97, 100 or 101, In certain
embodiments, a compound comprises a modified ohigonucleotide (e.g., of 14 10 30, for
exanmple, 14 1o 23, hnked nucleosides 1n length) having a nucleobase sequence comprising at
least 14, atleast 15, atleast 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 nuciecbase sequence of SEQ D NO: 93,
106, 109 or 110, Tn certain embodiments, a cornopound comprises a modified oligonucieotide
having a nucleobase sequence selected from the nucleobase sequences of SEQ ID NO: 96,
SEQ I NO: 97, SEQ ID NO: 100 and SEQ ID NO: 161 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 I3 NG: 109 and SEQ
I NO: 110, In certain embodiments, the compound comprises a first modified
oligonucleotide having a nucleobase sequence of SEQ 1D NGO 96 and a second modified
oligonucleotide having a nucleobase sequence of SEQ 1D NG: 93, fn certain embodiments,
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the compound comprises a first modified oligonucieotide having a nucleobase sequence of
SEQ ID NG 97 and a second modified oligonuclestide 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 nucleobase sequence of SEQ 1D NG: 109, In certain embodiments,
the compound comprises a first modified oligonucleotide having a nucleobase sequence of
SEQ ID NO: 101 and a second modified oligonuclectide having a nucleobase sequence of
SEQ 1D NO: 110, In any of the foregoing embodiments, the compound can be an antisense
oligonucleotide or oligomeric corapound. In certain embodiments, a compound comprises a
first modified oligonucleotide (e.g., of 14 to 30, for example, 14 1o 23, hinked nucleosides
fength) 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, ai least 21, at least 22, or af 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 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 1 length) having a nuclechase sequence comprising the nucleobase
sequence of any one of SEQ 1D NOs: 11-110 and a second modified oligonucieotide (e.g., of
14 1o 30, for example, 14 10 23, hinked nucleosides in length) having a region of
complersentarity fo the furst modified ohigonucleotide. Tn certain emboduments, a corapound
comprises a first modified oligonucleotide having a nucleobase sequence selected from the
nucleobase sequences of any one of SEQ ID NQOs: 11-11¢ and a second modified
oligonucleotide 19 to 23 linked nucleosides in length having a region of complementasity to
the first modified ohigonucleotide. In cerlain embodiments, adrinisiering the compound
iproves, preserves, or prevents atypical hemolvtic urenuc syndrome (aHUS), paroxysmal
nocturnal hemoglobinuria (PNH), €3 glomerulopathy (U3(), IgA nephropathy (IgAN),
systenuc lupus ervthematosus (SLE), e.g., lupus nephritis, diabstic nephropathy, membranous
nephropathy, polycystic kidney disease, age-related macular degeneration, thrombotic
microangiopathy, myasthenia gravis, ischemia, reperfusion mjury, rheumatoid arthritis (RA)
or a svimptomn 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 associated with CFB.

13151} 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
adnmunistering to the individual a corapound comprnsing a CFB specilic inhibitor, thereby
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inhibiting expression of CFB in the individual. In certain embodiments, administering the
compound inhibits expression of CFB in the liver. In certain embodiments, the disease,
disorder or condition 18 a coroplement pathway related disease, disorder or condition ot is
atvpical hemolytic wemic syndrome (aHUS), paroxvsmal nocturnal hemoglobimuria (PNH),
3 glomerulopathy (C3G), IgA nephropathy (IgAN), systemnc lupus erythematosus (SLE),
e.g., lupus nephritis, diabetic nephropathy, membranous nephropathy, polvevstic kidney
disease, age-related macular degeneration, thrombotic microangiopathy, myasthenia gravis,
ischemia, reperfusion injury, or theumatoid arthnitis (RA). In certain embodiments, the
mdividual has, or 1s at risk of having, atypical hemolytic uremic syndrome (aHUS),
paroxysmal noctumal hemoglobiruna (PNH}), C3 glomerulopathy (C3G), 1gA nephropathy
(IgAN}, systemic hupus ervthematosus {(SLE), e g., hupus nephritis, diabetic nephropathy,
membranous nephropathy, polycystic kidney disease, age-related macular degeneration,
thrombotic roicroangiopathy, myasthenia gravis, ischenua, reperfusion mjury, or theurnatond
arthritis (RA). In certain embodimenis, the compound comprises an antisense oligonucleotide
targeted to CFB. In certain embodiments, the compound comprises an oligonucieotide
targeted o 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
teast 20, at least 21, at least 22, or at least 23 contiguous nuclecbases of any of the nuclecbase
sequences of SEQ 1D NOs: 11-44 and 96-102. In certain embodiments, a compound
comprises a modified oligonucieotide (e g, of 14 o 30, for example, 14 10 23, linked
nucleosides in length) having a mucleobase 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 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 oligonuclestide (e.g., of 14 1o 30, for example, 14 10 23,
linked nucleosides in length) having a nuclecbase sequence comprising any one of the
nucleohase sequences of SEG 1D NOs: 24, 25, 42, 96, 97, 98, and 100. In certain
embodiments, a compowund comprises a modified oligonuclectide having a nucleobase
sequence selected from the nucleobase sequences of any one of SEQ ID NQOs: 24, 25,42, 96,
97, 98, and 100 In any of the foregoing emboditnents, 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 10 23, hinked nucleosides in length) having

a nuclechase sequence comprsing at least 14, at least 15, at least 16, at least 17, at least 18, at
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least 19, at feast 20, at least 21, at least 22, or ai least 23 contiguous nucleobases of the
nucleobase sequence of SEQ 1D NO: 96, 97, 100 or 101, In certain embodiments, 3
compound coraprises a modified oligonucieotide (e.g., of 14 to 30, for exaruple, 14 t0 23,
linked mucleosides 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 {east
23 contiguous nuclesbases of the nuclecbase sequence of SEQ TD NG 93, 106, 109 or 110,
In certain embodiments, a compound comprises a modified oligonucieotide having a
nucleobase sequence selected from the nucleobase sequences of SEQ 1D NO: 96, SEQ ID
NG 97, SEQ ID NG: 100 and SEQ ID NG: 101, In certain embodiments, a compound
comprises a modified ohigonucleotide having a nucleobase sequence selected from the
nucleobase sequences of SEQ ID NG: 93, SEQ ID NG: 106, SEQ 1D NO: 109 and SEQ 1D
NG 110 In certain embodiments, the compound comprises a first modified oligonucieotide
having a nucleobase sequence of SEQ D NO: 96 and a second modified oligonucleotide
having a nucleobase sequence of SEQ ID NO: 93. In certain embodiments, the compound
comprises a first modified oligonucleotide having a nucleobase sequence of SEQ ID NQO: 97
and a second modified oligonucleotide having a nuclecbase sequence of SEQ D NG: 106, In
certain embodiments, the compound comprises a first modified ohigonucleotide having a
nucleobase sequence of SEQ ID NO: 100 and a second modified oligonucleotide having a
nucleobase sequence of SEQ IB NG 109. In certain embodiments, the compound comprises
a first modified ohigonucieotde having a nucleobase sequence of SEQID NG 0l and a
second modified oligonucleotide having a nucleobase sequence of SEQ 1D NO: 110, In any
of the foregoing embodiments, the compound can be an antisense oligonucleotide or
oligomeric compound. Tn certain embodiments, a compound comprises a first modified
ohgonucleotide {e.g., of 14 10 30, for example, 14 to 23, linked vucleosides in length) having
a nucleobase sequence comprising at least 14, at least 15, at least 16, at least 17, at least 14, at
feast 19, at least 20, at least 21, at feast 22, or at least 23 contiguous nuclecbases of any of the
nucleobase sequences of SEQ ID NOs: 11-110 and a second modified oligonucieotide (e.g.,
of 14 to 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 oligonucleotide {e.g., of 14 10 30, for example, 14 to 23, linked
nucleosides 10 length) having a nucleobase sequence comprising the nucleobase sequence of
any one of SEQ 13 NOs: 11-110 and a second maodified cligonucleotide (e g, of 14 10 30, for
exarnple, 14 to 23, linked nucleosides in length) having a region of complementarnity to the
first modified ohigonucleotide. In certain embodiments, a compound comprises a first
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modified oligomuclectide having a nucleobase sequence selected from the nuclechase
sequences of any ong of SEQ 1D NOs: 11-110 and a second modified oligonuclestide 19 (o
23 linked nucleosides in length baving a region of complementarity to the first modified
oligonucleotide. In certain embodiments, the compound 1s administerad to the individual
parenterally. In certain embodiments, admimstering the compound umproves, preserves, of
prevents atypical hemolvtic uremic syndrome (aHUS), paroxysmal nocturnal hemoglobinuria
{(PNH), €3 glomernlopathy {C3G), lgA nephropathy (IgAN), systemic lupus eryvthematosus
{S§LE), e.g., lupus nephritis, diabetic nephropathy, membranous nephropathy, polyoystic
kidney disease, age-related macular degeneration, thrombotic microangiopathy, myvasthenia
gravis, ischenya, reperfusion tyury, theurnatowd artheitis (RA) 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 CFB specific inhubitor, thereby inhibiting
expression of CFB in the cell. In certain embodiments, the cell is a hepatocyte. In certain
embodiments, the cell is in the liver. In certain embodiments, the cell is in the iver of an
individual who has, or is at risk of having, atypical hemoiviic uremic syndrome (aHUS),
paroxysmal noctumal hemoglobimuna (PNH), C3 glomeralopathy (C3G), IgA nephropathy
(g AN), svstemic hupus erythematosus (SLE), e.g., tupus nephritis, diabetic nephropathy,
membranous nephropathy, polveystic kidney disease, age-related macular degeneration,
thrombotic microangiopathy, myasthenia gravis, ischemua, reperfusion ingury, or theumatord
arthritis {RA). In certain erobodiments, the compound comprises an antisense ohigonucleotide
targeted to CFB. In certain embodiments, the compound comprises an oligonucieotide
targeted to CFB. In certain embodiments, a compound comprises a modified oligonucizotide
{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
teast 20, at least 21, at least 22, or af least 23 contiguous nuclechases of any of the nuclecbase
sequences of SEQ 1D NQOs: 11-44 and 96-102. In certain embodiments, a compound
comprises a roodified oligonucleotide (e.g., of 14 10 30, for example, 14 10 23, hinked
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 nuclechase sequence selected from the nuclecbase
sequences of any one of SEQ ID NQs: 11-44 and 96-102. In certain embodiments, a
compound comprises a modified oligonucleotide {e.g., of 14 to 30, for example, 14 t0 23,
linked nucleosides in length) having a nuclecbase sequence comprising any one of the

nucleohase sequences of SEG 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 NQOs: 24, 25,42, 96,
97, 98, and 100 In any of the foregoing emboditnents, 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 10 23, hinked nucleosides in length) having
a mucleobase sequence comprising at feast 14, at least 15, at least 16, at least 17, at least 18, at
teast 19, at feast 20, at least 21, at least 22, or at least 23 contiguous nucleobases of the
nuclechase sequence of SEQ 1D NGO 96, 97, 100 or 101, In certain embodiments, a
compound comprises a modified oligonucleotide (e.g., of 14 to 30, for exaruple, 14 to 23,
hinked nucleosides 1o length) having a rucleobase 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 comtiguous nucleobases of the nuclecbase sequence of SEQ 1D NG 93, 106, 109 or 110
In certain erobodiments, a compound coroprises a modified oligonucleotide having a
nucleohase sequence selected from the nucleobase sequences of SEQ HY NO: 96, SEQ 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 NGO 93, SEG ID NO: 106, SEQ 1D NO: 109 and SEQ D NO: 110, In certain
embodiments, the corpound comprises a first modified oligonucieotide having a mucleobase
sequence of SEQ D NO: 96 and a second modified chigonucleotide having a nuclecbase
sequence of SEQ D NO: 93, In certain embodiments, the compound comprises a {irst
madified oligonucieotide having a nucleobase sequence of SEQ 1D NO: 97 and a second
modified oligomiclectide having a nucleobase sequence of SEQ 1D NO: 166, In certain
embodiments, the cormpound comprises a first modified oligonucleotide having a nucleobase
sequence of SEQ D NO: 100 and a second moditied oligonucleotide having a nucleobase
sequence of SEQ HY NO: 109, In certain embodiments, the compound comprises a first
modified oligonucleotide having a nucleobase sequence of SEQ ID NG: 101 and a second
maodified oligonucieotide having a nucleobase sequence of SEQ 1D NG: 110 In any of the
foregoing embodiments, the compound can be an antisense oligomucleotide or oligomeric
compound. In certain embodiments, a compound comprises a first modified oligonucleotide
{e.g., of 1410 30, for example, 14 to 23, linked nucleosides in length) having a nuclecbase
sequence comprising at teast 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 af least 23 contiguous nuclechases of any of the nuclecbase
sequences of SEQ 1D NQOs: 11-110 and a second modified ohgonucleotide {e. g, of 1410 30,
for example, 14 to 23, linked nucleosides in length) having a region of complementarity to
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the first modified oligonucieotide. In ceriain embodiments, a compound comprises a first
modified oligonucleotide (g g., of 14 10 30, for example, 14 10 23, Hinked nuclecsides in
tength) having a nucleobase sequence comprsing the nuclecbase sequence of any one of
SEQ ID NQOs: 11-110 and a second modified ohigonucleotide {e.g., of 14 10 30, for example,
i4 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
oligonucleotide having a nucleobase sequence selected from the nucleobase sequences of any
one of SEQ 1D NGs: 11-110 and a second modified oligonucieotide 19 to 23 linked
nucleosides in length having a region of complementarity to the first modified
ohgonucleotide.

[6152] In certain embodiments, a method of reducing or inhibiting a complement pathway
related disease, disorder or condition or atypical hemolyvtic uremic syndrome (aHUS},
paroxysmal noctumal hemoglobinuria (PNH), C3 glomerulopathy (C3G), 1gA nephropathy
{IgAN), systemic hupus ervthematosus (SLE), e g., hlupus nephritis, diabetic nephropathy,
membranous nephropathy, polveystic kidney disease, age-related macular degeneration,
thrombotic microangiopathy, mvasthema gravis, ischemia, reperfusion injury, or rtheumatoid
arthritis (RA) in anindividual baving, or at nisk of having, a disease associated with CFB
comprises adminstering to the mdividual a compound comprising a CFB specific inhibitor,
thereby redacing or inhibiting a complement pathway related disease, disorder or condition or
atypical hemolytic urermic svadrome {(aHUS), paroxysroal nocturnal hemoglobinuna (PNH),
3 glomerulopathy (C3G), IgA nephropathy (g AN}, systemic lupus ervthematosus {(SLE),
e.g., lupus nephrius, diabetic nephropathy, membranous nephropathy, polycystic kidney
disease, age-related macular degeneration, thrombotic microangiopathy, myasthenia gravis,
ischenma, reperfusion ijury, or theurnatowd arthnitis (RA) in the individual. In certan
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), systemic tupus ervihematosus (SLE), e.g., lupus nephriiis, diabetic
nephropathy, membrancus 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 emubodiments, 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 10 23, hinked nucleosides in length) having
a nuclechase sequence comprsing at least 14, at least 15, at least 16, at least 17, at least 18, at
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least 19, at feast 20, at least 21, at least 22, or at least 23 contiguous nucieobases of any of the
nucleobase sequences of SEQ 1D NGs: 11-44 and 96-102. In certain embodiments, a
compound coraprises a modified oligonucieotide (e.g., of 14 to 30, for exaruple, 14 10 23,
linked nucleosides in length) having a nuclecbase 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 nucleobase sequence selected from
the nucleobase sequences of any oneg of SEQ 1D NOs: 11-44 and 96-102. In certain
embodiments, a compound comprises a modified oligonucleotide {e.g., of 1410 30, for
example, 14 10 23, linked nucleosides in length} having a nucleobase sequence comprising
the nucleobase 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 SEQ 1D NQOs: 24, 25, 42, 96,
57, 98, and 100, In any of the foregoing embodurents, the compound can be single-stranded
or double-siranded. In certain embodiments, a compound comprises a modified
oligonucleotide {e.g., of 14 t0 30, for example, 14 to 23, linked nucleosides in length) having
anuclechase sequence comprising at least 14, at least 15, at least 16, at least 17, ai least 18, at
least 19, at least 20, atleast 21, at least 22, or ai least 23 contiguous nucleobases 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,
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 contiguous nucleobases of the nucleobase sequence of SEG ID NG 93, 106, 109 or 110
In certain embodiments, a compound comprises a modified oligonucleotide having a
nucleobase sequence selected froro the nucleohase sequences of SEQ D NO: 96, SEQ 1D
NG 97, SEQ 1D NG 100 and SEQ I NO: 101, In certain embodiments, a compound
comprises a modified oligonucleoiide having a nucleobase sequence selected from the
nuclecbase sequences of SEQ 1D NG: 93, SEQ ID NO: 106, SEQ ID NG: 109 and SEQ 1Dy
NO: 110, In certain embodiments, the compound comprises a first modified oligonuciectide
having a nucleobase sequence of SEQ D NO: 96 and a second modified oligonucleotide
having a nuclecbase sequence of SEQ ID NG: 93, In certain embodiments, the compound
comprises a first modified ohigonucleotide having a nucleobase sequence of SEQ 1D 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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nuclechase sequence of SEQ 1D NGO 109, In certain embodimenis, the compound comprises
a first modified oligonucleotide baving a nuclecbase sequence of SEQ IDNG: 101 and a
second roodified oligonucleotide having a nucleobase sequence of SEQ 1D NO: 110, fo 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 10 23, hinked 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 feast 20, at least 21, at least 22, or at least 23 contiguous nucieobases of any of the
nucleobase sequences of SEQ 1D NGs: 11-110 and a second modified ohigonuclectide {e.g.,
of 14 to 30, for example, 14 to 23, linked nucleosides 1 length) having a region of
complementarity to the first modified oligonucleotide. In certain embodiments, a compound
comprises a first modified oligomucleotide (2.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 1D NQOs: 11-110 and a second modified oligonucleotide (e g., of 14 10 30, for
example, 14 1o 23, linked nucleosides in length} having a region of complementarity o the
first modified oligonucleotide. In certain embodiments, a compound comprises g {irst
modified oligonucleotide having a nucleohase sequence selected from the nucleobase
sequences of anv one of SEQ ID NQs: 11-110 and a second modified oligonucleotide 19 1o
23 linked nucleosides 1o length having a region of complersentarity to the first modified
oligonucleotide. In certain embodiments, the compound is adounistered to the individual
parenterally. In certain embodiments, the individual 1s identified as having, or at risk of
having, a disease, disorder or condition associated with CFB.

16153 Certam embodiments are drawn {0 3 compound comprising a CFB specific inhibitor
for use m treating a disease, disorder or condition associated with CFB. In certain
embodiments, the disease, disorder, or condition 15 atypical hemolytic uremic syndrome
(aHUS), paroxysmal nocturmnal hemoglobinuria (PNH), C3 glomerulopathy (€34, IgA
nephropathy (IgAN), systemic lupus ervthematosus (SLE), e.g., lupus nephuitis, diabetic
nephropathy, membrancus 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 emubodiments, 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 10 23, hinked nucleosides in length) having
a nucleobase sequence comprising at least 14, at least 15, at least 16, atleast 17, at least 18, at
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least 19, at feast 20, at least 21, at least 22, or at least 23 contiguous nucieobases of any of the
nucleobase sequences of SEQ 1D NGs: 11-44 and 96-102. In certain embodiments, a
compound coraprises a modified oligonucieotide (e.g., of 14 to 30, for exaruple, 14 10 23,
linked nucleosides in length) having a nuclecbase sequence comprising the nuclecbase
sequence of any one of SEQ 1D NOs: 11-44 and 96-102. In certain embodiments, a
compound comprises a modified oligonucleotide having a nucleobase sequence selected from
the nucleobase sequences of any oneg of SEQ 1D NOs: 11-44 and 96-102. In certain
embodiments, a compound comprises a modified oligonucleotide {e.g., of 1410 30, for
example, 14 10 23, linked nucleosides in length} having a nucleobase sequence comprising
the nucleobase 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 SEQ 1D NQOs: 24, 25, 42, 96,
57, 98, and 100, In any of the foregoing embodurents, the compound can be single-stranded
or double-siranded. In certain embodiments, a compound comprises a modified
oligonucleotide {e.g., of 14 t0 30, for example, 14 to 23, linked nucleosides in length) having
anuclecbase sequence comprising at least 14, at least 15, at least 16, at least 17, ai least 18, at
least 19, at least 20, atleast 21, at least 22, or ai least 23 contiguous nucleobases of the
nucleobase sequence of SEQ ID NQO: 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,
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, atleast 22, or at least
23 contiguous nucleobases of the nucleobase sequence of SEG ID NG 93, 106, 109 or 110
In certain embodiments, a compound comprises a modified oligonucleotide having a
nucleobase sequence selected froro the nucleobhase sequences of SEQ D NO: 96, SEQ 1D
NG 97, SEQ 1D NG 100 and SEQ I NO: 101, In certain embodiments, a compound
comprises a modified oligonucleoiide having a nucleobase sequence selected from the
nuclecbase sequences of SEQ 1D NG: 93, SEQ ID NO: 106, SEQ ID NG: 109 and SEQ 1Dy
NO: 110, In certain embodiments, the compound comprises a first modified oligonuciectide
having a nucleobase sequence of SEQ D NO: 96 and a second modified oligonucleotide
having a nuclecbase sequence of SEQ ID NG: 93, In certain embodiments, the compound
comprises a first modified ohigonucleotide having a nucleobase sequence of SEQ 1D 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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nuclechase sequence of SEQ 1D NGO 109, In certain embodimenis, the compound comprises
a first modified oligomicieotide having a nucleobase sequence of SEQ IDNG: 101 and a
second roodified oligonucleotide having a nucleobase sequence of SEQ 1D NO: 110, fo 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 10 23, hinked nucleosides in length) having
a nuclecbase sequence comprising at feast 14, at least 15, at least 16, at least 17, at least 18, at
least 19, at feast 20, at least 21, at least 22, or at least 23 contiguous nucieobases of any of the
nucleobase sequences of SEQ 1D NGs: 11-110 and a second modified ohigonuclectide {e.g.,
of 14 to 30, for example, 14 to 23, linked nucleosides 1 length) having a region of
complementarity to the first modified ohigonucleotide. In certain embodiments, a compound
comprises a first modified oligomucleotide (2.g., of 14 to 30, for example, 14 to 23, linked
nucleosides in length) having a nucleobase sequence comprising the nuclechase sequence of
any one of SEQ 1D NQOs: 11-110 and a second modified oligonucleotide (e g., of 14 10 30, for
example, 14 1o 23, linked nucleosides in length} having a region of complementarity o the
first modified oligonucleotide. In certain embodiments, a compound comprises g {irst
modified oligonucleotide having a nucleobase sequence selected {rom the nucleobase
sequences of any one of SE(Q ID NQOs: 11-110 and a second modified oligonucleotide 19 1o
23 linked nucleosides 1o length having a region of complersentarity to the first modified
oligonucleotide. In certain embodiments, the coropound is administered to the individual
parenterally.

[6154] Certain embodiments are drawn {0 a compound comprising a CFB specific inhibitor
for use in reducing or inhibiting a complersent pathway related disease, disorder or condifion
or atypical hersolytic uremiie syndrome (aHUS), paroxysmal nocturnal hemoglobinuria
(PNH), €3 glomerulopathy {(C3(3), IgA nephropathy (IgAN), systemic lupus ervthematosus
(SLE), eg., lupus nephritis, diabetic nephropathy, membranous nephropathy, polycvstic
kidney disease, age-related macular degeneration, thrombotic microangiopathy, myastheria
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 oligonucleotide
targeted to CFB. In certain erobodiments, a compound coraprises a modified oligonucleotide
(e.g., of 1410 30, for example, 14 to 23, linked nucleosides m length} having a nucleobase
sequence comprising at least 14, at least 15, at least 16, al least 17, at least 18, at least 19, at
teast 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 1D 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 10 length) having a nucleobase sequence comprising the nucleobase sequence of
any one of SEQ 13 NOs: 11-44 and 26-102. In certain embodiments, a compound comprises
a modified oligonucleotide having a nucleobase sequence selecied 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 10 30, for example, 14 10 23,
linked nucleosides in length) having a nuciecbase sequence comprising the nuclecbase
sequence of any one of SEQ ID NQOs: 24, 25, 42, 96, 97, 98, and 100. In certain
embaodiments, a compound comprises a modified oligonucleotide having a nucleobase
sequence selected from the nucleobase sequence of any one of SEQ 1D NGOs: 24, 25, 42, 96,
97, 98, and 100. In anv of the foregoing embodiments, the compound can be single-stranded
ot double-stranded. o certain embodiments, a corpound comprises a modified
oligonucleotide {e.g, of 14 to 30, for example, 14 10 23, linked nucleosides in length) having
a nucleobase sequence comprising at least 14, at least 13, at least 16, at least 17, ai least 18, at
teast 19, at teast 20, at least 21, at least 22, or ai least 23 contiguous nucleobases of the
nucleobase sequence of SEQ TD NO: 96, 97, 100 or 101, In certain embodiments, a
compound comprises a modified oligonucleotide (e.g., of 14 to 30, for example, 1410 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, af 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 1D NO: 96, SEQ ID
NG 97, SEQ D NG: 100 and SEQ ID NG: 101, In certamn embodiments, a compound
comprises a modified oligonucleotide having a nucleobase sequence selected from the
nucleobase sequences of SEQ ID NG: 93, SEQ ID NG: 106, SEQ 1D NO: 109 and SEQ 1D
NG: 118, In certain embodiments, the compound corprises a first modified oligonucleotide
having a nucleobase sequence of SEQ ID NO: 96 and a second modified oligonucleotide
having a nucleobase sequence of SEQ ID NO: 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: 105, In
certain embodiments, the compound comprises a first modified oligonuclectide having a
nuclecbase sequence of SEQ ID NO: 100 and a second modified ohgonucleotide having a
nuclecbase sequence of SEQ 1D NO: 109, In certain embodiments, the compound comprises
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a first modified oligomicleotide having a nucleobase sequence of SEQ IDNG: 101 and a
second modified oligonucleotide having a nucleobase sequence of SEQ ID NG: 110, In any
of the foregoing ernbodiments, 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 10 23, hinked nucleosides in length) having
a mucleobase sequence comprising at feast 14, at least 15, at least 16, at least 17, at least 18, at
teast 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 NGs: 11-110 and a second modified oligonucleotide {e.g..
of 14 to 30, for example, 14 1o 23, linked nucleosides in length) having a region of
complementariy to the first modified oligonucleotide. In certarn embodiments, a compound
comprises a first modified oligomucleotide (2.g., of 14 to 30, for example, 14 to 23, linked
nucleosides in length) having a nuclecbase sequence comprising the nucleobase sequence of
any one of SEQ 1D NOs: 11-110 and a second modified oligonucleotide (e.g., of 14 t0 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 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 10
23 linked nucleosides in length having a region of complementarity to the first modified
oligonucleotide.

3155 Certam embodiments are drawn to the use of a coropound comprising a CFB specific
inhibitor for the manufacture or preparation of a medicament for treating a disease, disorder
or condition associated with CFB. Certain embodimenis are drawn {o the use of a compound
comprising a CFB specific inhibitor for the preparation of a wedicament for treating 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
gertain embodiments, the disease, disorder, or condition is atypical hemolviic uremic
syndrome {aHUS), paroxysmal noctumal hemoglobinuria (PNH), C3 glomerulopathy (C3G),
IgA nephropathy (IgAN}, systemic lupus ervthematosus (SLE), e 2., lupus nephritis, diabetic
nephropathy, membranous nephropathy, polycvstic 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
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 t0 30, for example, 14 o 23, hinked nucleosides 1o Tength) having
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a nucleobase sequence comprising at least 14, at least 15, at least 16, at least 17, ai least 18, at
least 19, at feast 20, at least 21, at least 22, or ai least 23 contiguous nucleobases of any of the
nucleobase sequences of SEQ 13 NOs: H1-44 and 96-102. In certain embodiments, a
compound comprises a modified oligonucleotide (e.g., of 14 to 30, for example, 14 10 23,
linked nucleosides in tength) 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 @ modified oligonucleotide having a nuclechase 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 10 30, for
exanple, 14 1o 23, hnked nucleosides i length) having a nucleobase sequence comprising
the nucleobase 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 SEQ 1D NQOs: 24, 25, 42, 96,
07,98, 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
ohigonucleotide {e.g., of 14 t0 30, for example, 14 to 23, linked nucleosides in length) having
a nucleobase sequence compnsing at least 14, at least 15, at least 16, atleast 17, at least 18, at
teast 19, at least 20, at least 21, at least 22, or at least 23 contiguous nuclechases of the
nucleobase sequence of SEQ ID NG: 96, 97, 100 or 101 In certain emnbodiments, a
compound comprises a modified oligonucleotide {(e.g., of 14 o 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 miucleobases 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 nuclecobase sequences of SE( D NO: 96, SEQ 1D
NG 97, SEQ 1D NO: 100 and SEQ ID NO: 101, In certain embodiments, a compound
comprises a roodified oligonucleotide having a nucleobase sequence selected from the
nucleobase sequences of SEG 1D NG: 93, SEQ 1D NO: 106, 8EQ ID NO: 109 and SEQ 1D
NO: 110 In certain embodiments, the compound comprises a first modified oligonucieoctide
having a nuclecbase sequence of SEQ ID NO: 96 and a second modified oligonucleotide
having a nucleobase sequence of SEQ ID NO: 93, In certain embodiments, the corapound
comprises a first modified oligonucleotide having a nuclechase sequence of SEQ D NGO 97
and a second modified ohigonucleotide having a nucleobase sequence of SEQ ID NO: 106, In

certain embodiments, the compound comprises a first roodified oligonucleotide having a
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nucleobase sequence of SEQ 1D NGO 100 and a second modified oligonucieotide having a
nucleobase sequence of SEQ 1D NG 109, In certain embodiments, the compound comprises
a first modified oligomucieotide having a nucleohase sequence of SEQ ID NG 101 and a
second modified oligonucleotide having a nucleobase sequence of SEQ 1D NO: 110, In any
of the foregoing embodiments, the compound can be an antisense oligonuclectide or
oligomenc compound. In certain embodiments, a compound comprises a first modified
oligonucleotide {e.g, of 14 to 30, for example, 14 10 23, linked nucleosides in length) having
a nucleobase sequence comprising at feast 14, at least 15, at least 16, at least 17, ai least 18, at
least 19, at feast 20, at least 21, at least 22, or ai least 23 contiguous nucleobases of any of the
nucleobase sequences of SEQ I NGs: 11-110 and a second modified oligonucleotide {e.g..
of 14 10 30, for example, 14 to 23, linked nucleosides in fength) having a region of
complementarity to the first modified ohigonucleotide. In certain embodiments, a compound
comprises a first moodified oligonucleotide (e.g., of 14 to 30, for example, 14 10 23, linked
nucleosides in length} having a nucleobase sequence comprising the nucleohase sequence of
any one of SEQ 1D NQGs: 11-110 and a second modified oligonucleotide {e.g., of 14 {0 30, for
example, 14 10 23, linked nucleosides in length) having a region of complementarity {0 the
first modified oligonucleotide. In certain embodiments, a compound comprises a first
modified oligonucieotide 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 hinked nucleosides 1o length having a region of complernentarity to the first modified
oligonucleotide.

[6186] Certain embodiments are drawn o the use of a compound comprising a CFB specific
fnhibitor for the manufacture or preparation of a medicament for reducing or inhibiling a
complement pathway related disease, disorder or condition or a svroptorn 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 uremic
svadrome (aHUS), paroxysmal nocturnal hemoglobinuria (PNH), C3 glomerulopathy (C3G),
IgA nephropathy (IgAN}, systemic lupus ervthematosus (SLE}, e g., lupus nephritis, diabetic
nephropathy, membranous nephropathy, polycvstic kidney disease, age-related macular
degeneration, thrombotic microangiopathy, myasthenia gravis, ischemia, reperfusion injury,
or theurnatoid arthritis (RA). Certain emnbodiments are drawn to use of a compound
comprising a CFB specific indubitor for the preparation of a medicament for treating a
disease, disorder or condition associaied with CFB. In certain embodimenis, the disease,
disorder, or condition s atypical hemolvtic uremic syndrome (aHUS), paroxysmal noctumal
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hemoglobinuria (PNH), U3 glomerulopathy ({3}, IgA nephropathy (IgAN), systemic hupus
ervthermatosus (SLE), e g., lupus nephntis, 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 comprises an antisense oligonucleotide targeted to CFB. In
certain embodiments, the cormpound comprises an oligonucleotide targeted to CFB. In certain
embodiments, a compound comprises a modified oligonucleotide {e.g., of 14 t0 30, for
example, 14 1o 23, linked nucleosides in length} having a nuclechase sequence comprising at
least 14, atleast 15, atleast 16, ai 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
WNOs: 11-44 and 96-102. In certain embodiments, a compound comprises a modified
cligonucleotide {(e.g., of 14 to 30, for example, 14 {0 23, linked nucleosides in length) having
a nucleobase sequence comprising the nucleobase sequence of any one of SEQ 1D NQs: 11-
44 and 96-102. In certain embodiments, a compound comprises a modified oligonuciectide
having a nuclecbase 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
ohgonucleotide {e.g., of 14 10 30, for example, 14 to 23, linked vucleosides in length) having
a nucleobase sequence comprising the nuclechase sequence of any one of SEQ 1D NQOs: 24,
25,42, 96, 97, 98, and 100, In certain embodiments, a compound comprises a modified
oligonucieotide having a nucleobase sequence selected from the nucleobase sequences of any
one of SE{( 1D NQOs: 24, 25, 42, 96, 97, 98, and 100. In any of the foregoing embodiments,
the compowund can be single-stranded or double-stranded. In certain embodiments, a
compound comprises a modified oligonucleotide (e.g., of 14 to 30, for exaruple, 14 to 23,
hinked 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 comtiguous nucleobases of the nuclecbase sequence of SEQ ID NG 96, 97, 100 or 161 In
certam embodiments, a compound comprises a modified oligonucleotide {e.g., of 14 10 30,
for example, 14 10 23, linked nucleosides in length) having a nuclecbase sequence
comprising at feast 14, ai least 15, at least 16, at least 17, at least 18, at least 19, at least 20, at
teast 21, at feast 22, or at least 23 contiguous nucleobases of the nucleobase sequence of SEQ
IDNO: 93, 106, 109 or 110, In certain embodiments, a compound comprises a modified
oligonucleotide having a nucleobase sequence selected from the nucleobase sequences of
SEQID NG: 96, SEQ 1D NG: 97, SEQ 1D NOQ: 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 SEG 1D NG: 93, SEQ 1D NO: 106, SEQ
B NG: 109 and SEQ ID NG: 110, In certain embodiments, the compound comprises a first
modified oligonucleotide having a nucleobase sequence of SEQ 113 NG: 96 and a second
modified oligonucleotide having a nuclechase sequence of SEQ D NG: 93, In certain
embodiments, the compound comprises a first modified oligonucieotide having a mucleobase
sequence of SEQ 1D NO: 97 and a second modified chigonucleotide having a nuclecbase
sequence of SEG 1D NO: 106, In certain embodiments, the compound comprises a first
modified oligonuciestide having a nucleobase sequence of SEQ ID NG: 100 and a second
modified oligonucleotide having a nucleobase sequence of SEQ 1D NG: 109, In certain
embaodiments, the coropound comprises a first roodified oligonucieotide having a nucleobase
sequence of SEQ D NO: 101 and a second modified oligonucleotide having a nuclecbase
sequence of SEQ ID NO: 110, In anv 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 10 23, linked
nucleosides in length) having a mucleobase sequence comprising at feast 14, at least 15, ai
least 16, atleast 17, atleast 18, at least 19, at least 20, at least 21, at least 22, or at ieast 23
contiguous nuclecbases of any of the nuclechase sequences of SEQ D NOs: 11-110and a
second modified oligonucleotide {e.g , of 14 to 30, for example, 14 to 23, linked nucleosides
i tength) having a region of complementanty o the first modified oligonucieotide. In certain
embodiments, a compound comprises a first modified oligonucleotide {e.g., of 14 to 30, for
exarple, 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
ohigonucleotide {e.g., of 14 to 30, for example, 14 to 23, linked nucleosides in length) having
a region of complementanity 1o the first roodified oligonucleotide. In certain embodiments, a
compound comprises a first modified oligonuclentide having a nucleobase sequence selected
from any one of the nucleobase sequences of SEQ ID NOs: 11-110 and a second modified
oligonucleotide 19 to 23 hinked nucleosides in length baving a region of complementanty to
the first modified oligonucleotide.

(6187 In anv of the foregoing methods or uses, the compound can be an oligomeric
compound. In anv of the foregoing methods or uses, the compound can be single-stranded or
double-stranded. fn any of the {oregoing methods or uses, the compound can be targeted o
CFB. In certain embodiments, the compound comprises or consists of a modified
oligonucleotide. In certain embodiments, the compound comprises one or more modified

oligonucieotides. In cerlain embodiments, the compound cormprises a first modified
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oligonucleotide and a second modified oligonucleotide. In certain embodiments, a modified
oligonucleotide 13 § to 80 linked nucleosides in length, 10 to 30 linked nucleosides in fength,
14 to 30 hinked nucleosides 1o length, 14 to 23 linked nucleosides in length, or 19 to 23 linked
nucleosides 10 length. In certain embodiments, a modified oligonucleotide having a
nucleobase sequence is at least 80%, at feast 85%, at least 90%, at least 93% or 100%
complementary to the nucleobase sequences recited in SEQ ID NG: 1 or 3 over its length. In
certain embodiments, a modified oligonucieotide comprises at least one modified
mternucleoside linkage, at least one modified sugar and/or at least one modified nucleobase.
In certain embodiments, the modified internucleoside hinkage is a phosphorothicate
mternucleoside linkage. In certain embodiments, the modified sugar is a bicyclic sugar, 2'-
MQOE, 2'-F, or 2'-0Me. In certain embodiments, the modified nucleobase is a 5-
methylcyiosine. In any of the foregoing embodiments, each modified oligonucleotide 1s
mdependently 12 t0 30, 141030, 141025, 141024, 1410 23, 161023, 17 10 23, 1810 23, 19
t0 23, 1910 22, or 19 10 20 hinked nucleosides in fength. In certain embodiments, a modified
oligonucleotide having a mucleobase sequence has atleast 1, at least 2, or at least 3
mismatches 1o a region of the nucleobases of SEQ D NG 1 or 3.

16158] In any of the forgoing methods or uses, the compound comprises a first and second
modified oligonucleotide, wherein there 1s a region of complementarity between a first
modified oligonucleotide and a second modified oligonucleotide. Tn certain embodiments,
the region of complementarity between the first oligonucleotide and the second
oligonucleotide is 14 to 23, 19 10 23, or 21 to 23 linked nucleosides in length. In certain
embodiments, the first modified oligonuclectide is fully complementary 1o the second
modified oligonucleotide. Tn certain embodiments, the first modified oligonucleotide
comprises at least one modification selected from a modified miternucleoside hnkage, a
mwodified sugar, and a modified nucleobase. In certain embodiments, the second modified
oligonucleotide comprises at least one modification selected from a modified internucleoside
linkage, a roodified sugar, and a modified nucleobase. In certain erobodirnents, the modified
internucleoside linkage is a phosphorothicate internucleoside linkage or a methyiphosphonate
imternucleoside linkage. In certain embodiments, the modified internucleoside hinkage is at
the 3" ternmus of the first or second modified ohigonucieotide or at the 57 terminus of the first
or second modified oligonucleotide. In certain embodiments, the first or second modified
cligonucleotide comprises one or more modified sugars. In certain embodiments, each
nucleoside of the first or second modified oligonuclestide comprises 3 modified sugar. In
certain embodiments, the modified sugar comprises a modification selected from a halogen,
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an alkoxy group and a bicvclic sugar. In certain embodiments, the modified sugar comprises
a modification selecied from 2'-MOFE, 2'-F, and 2'-OMe or a combingtion thereof In certain
embaodiments, the {irst 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.

[3159] In any of the forgoing methods or uses, a compound comprises a conjugate group. In

certain embodiments, the conjugate group is attached to the 5’ end of a modified
oligonucleotide. In certain embodiments, the conjugate group is a targeting moiety. In
certain embodiments, the targeting motety comprises one or more GalNAc. In certain
embaodiments, the one or more GalNAc 15 attached to the 27 or 37 position of the rnibosyl ring.
in certain embodiments, the one or more GalNAc 18 attached to the 5 nucleoside of the
modified oligonucleotide. In certain embodiments, the 5™ nucleoside of a modified
oligonucieotide 1s selected from Formulae I-VIH and X1, or a salt, solvate, or hvdrate
thereof, wherein R is the modified oligonucieotide other than the 3’ nucleoside. In certain
embodiments, the 3" nucleoside of the modified oligonucleotide 1s Formulaland R 15 G, In
certain embodiments, the 5 nucleoside of the modified oligonucleotide 1s Formula{ and R' 1
8. In certain embodiments, the 3 nucleoside of the modified oligonucleotide 15 Formula U
and R'1s O In certain embodiments, the 3’ nucleoside of the modified oligonucleotide 13
Formula [T and R is S, In certain embodiments, the 3" nucleoside of the modified
oligonucleotide s Formula Il and R’ 15 O, In certain erobodirnents, the 5" nucleoside of the
maodified oligonucleotide is Formulda Hi and R’ is 8. In certain embodiments, the 3’ nucleoside
of the modified oligomucleotide is Formuia IV and R’ is . In certain embodimenis, the 5
nucleoside of the modified oligonucleotide is Formuda IV and R" 15 8. In certain
embaodiments, the 3" nucleoside of the modified oligonucleotide is Formula Vand R'is 0. In
certain embodiments, the 3’ nucleoside of the modified oligomucieotide is Foromla V and R
is 8. In certain embodiments, the 5 nucleoside of the modified oligonucleotide 1s Formula VI
and R 13 O. In certarn embodiments, the 3 nucleoside of the modified oligonucieotide 1s
Formula Viand R is S, In certain embodiments, the 5 nucleoside of the modified
oligonucleotide ts Formula VII and R’ i3 0. In certain embodiments, the 3’ nucleoside of the
modified oligonucleotide 1 Formula VIT and R is S. In certain embodiments, the §
nucleoside of the modified oligonucleotide 15 Formula Vil and R’ 5 O, In certain
embodiments, the 5’ nucleoside of the modified oligonuciectide is Formula Vil and R 5 8.
In certain embodiments, the 5 nucleoside of a modified oligonucleotide s Formula X130, ora

salt, solvate, or hvdrate thereof, wherein R 15 the modified oligonucleotide other than the §'
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nucleoside. In certain embodiments, the 5" nuclecside of the modified oligonucieotide is
Formula X1l and R 15 Q. In certamn embodiments, the § nucleoside of the modified
ohgonucleotide is Formula XU and R'is §.

163166 In any of the foregoing methods or uses, the compound comprises a first modified
oligomucleotide selected from any one of TA0478-490, TAGR40, TAOB42-846, TAGE52-862,
TAOBT2-882, LTADERT-890, IA1010-1012, and TA1615-1018 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, LAOR40, FADR42-846, TAO852-862. TAOR72-882,
TAOBB7-890, IA1010-1012, and {A1015-1018 and a second modified oligonucleotide selected
from ISGS70-587, IS0069, I80972-977, 1S1023-1027, IS1029, IS1031-1037, I51042-1046,
IS1082, IS1085, IS1086, IST091-1095, IS1108-1111, IS1236-1239, 151242, 181249, and
1512511254, Certain embodiments provide a compound comprising a first modified
oligonucleotide which is IAG840 and a second modified oligonucleotide which 15 1IS0972.
Certain embodiments provide a compound comprising a first modified oligonucleotide which
s TAOB42 and a second modified oligonucieotide which is 180974, Certain emboduments
provide a compound comprising a first modified oligonucleotide which is JA088E and a
second modified ohigonucleotide which 15 IS1109. Certain embodiments provide a compound
comprising a first modified ohigonucleotide which i1s TAOEES and a second modified
oligonucleotide which 1s 181236, Certain embodiments provide a compound comprising a
first modified oligonucleotide which is IA1010 and a second maodified oligonucieotide which
13 IS1109. Certain embodiments provide a compound comprising a first modified
oligonucleotide which s IA1011 and a second modified chigonuclestide which 1s [§1239,
Certain embodiments provide a compound comprising a first modified oligonucleotide which
ts TA1012 and a second modified oligonucleotide which 15 181242, Certain embodiments
provide a compound coraprising a first modified oligonucleotide which 1s TAI016 and a
second modified oligonucleotide which 15 181252, Certain embodiments provide a compound
comprising a first modified oligonucleotide which is IA1017 and a second modified
ohgonucleotide which 15 IS1233

16161} In certain embodiments, the compound 13 in a pharmaceutically acceptable salt form.
in certain embodiments, the pharmaceuiicaily acceptable salt is a sodium sall. In cerfain
embodiments, the pharmaceutically acceptable salt is a potassium salt. In certain
embodiments, a composition 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 ernbodiment is admunistered to an individual i a therapeatically
effective amount. In certain embodiments, a compound or composition coropusing a
compound of any preceding emnbodiment is adnunistered 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 15 administered to an mdividual at a fixed dose of about 23 myg to about 1,000
mg. In certain embodiments, the composition is administered to the individual one or more
fimes in a day up to the dosage level or fixed dose.

16163} To any of the foregoing methods or uses, a compound or composifion comprising a
compound of anv 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 admimistered to an jndividual about
once per quarter (i.e., once every three months) to about once per vear. In certain
embodiments, a compound or composition comprising a compound of any preceding
embodiment 15 administered to an mdividual about once per quarter, about once every six
mounths or about once per vear.

Certain Compounds

[3164] In certain aspects, the disclosure relates to a compound that comprises or congists of
an oligomenric compound. In certain embodiments, the oligomeric compound comprises a
nucleohase sequence complementary to the nucleobase sequence or portion thereof of a target
nucleic acid.

[6165] In certain aspects, the disclosure relates to a compound that comprises or consists 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 comprises or consists of
an antisense oligonucleotide. In certain embodiments, the antisense oligonucleotide has a
nuclechase sequence complementary to the nucleobase sequence or portion thereof of a target
nucletc acid.

16167 Tn certain aspects, the disclosure relates to a compound that 15 a single-stranded
compound. In certain embodiments, the single-stranded compound comprises or consists of
an oligomerte compound. In certain embodiments, such an oligomeric compound comprises
or consists of an oligonuciectide and optionally a conjugate group. To certain embodiments,
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the oligomucleotide i1s a modified oligonuclestide. In certain embodiments, the
oligonucleotide is an antisense oligonucleotide. In certain embodiments, the oligonucleotide
or modified ohigonucleotide of a smgle-stranded compound coroprises a self-complementary
nucleobase sequence. In certain aspects, the disclosure relates to a compound that 15 a double-
stranded compound. In certain embodiments, the double-stranded compound comprises or
consisis of an oligomeric compound. Tn certain embodiments, the double-stranded compound
comprises a first oligonucleotide and a second oligonucleotide. In certain embodiments, the
first oligonuclectide has a region complementarity o a target nucleic acid and the second
oligonucleotide has a region complementarity {o the first modified ohigonucleotide. In certain
embodiments, the double-stranded compound comprises a modified oligonuclectide. In
certain embodiments, the modified oligonuclentide has a region complementarity o a target
nucleic acid. In certain embodiments, the double-stranded compound comprises a first
maodified oligonucieotide and a second modified oligonucleotide. In certain embodirsents, the
first modified oligonuclectide has a region complementarity to a target nucleic acid and the
second modified oligonucleotide has a region complementarity to the first modified
oligonucleotide. In certain embodiments, an ohigonucleotide or modified oligonucleotide of a
double-stranded compound 1s an RNA oligonucleotide. In such embodiments, the thymine
nucleobase in the modified oligonucleotide is replaced by a uracil nucleobase.

0168} In certain embodiments, a compound described herein comprises a conjugate group.
In certain erobodiments, the first oligonucleotide or first modified oligonucleotide of a
double-stranded compound comprises a conjugate group. In certain embodiments, the second
oligonuclectide or second modified oligonuclestide of a double-stranded compound
comprises a conjugate group. In certain embodiments, a first oligonuclestide or fivst modified
ohgonucleotide and a second oligonucleotide or second modified oligonucieotide of a
double-stranded compound each comprises a conjugate group.

13169} In certain embodiments, a compound is 14-30 linked nucleosides in length. In certain
embodiments, the first oligonucleotide or first modified oligonucieotide of a double-stranded
compound 15 14-30 linked nucleosides in length. In certain embodiments, the second
oligonucleotide or second modified oligonuciectide is 14-30 linked nucleosides in fength. In
certain embodiments, the oligonucleotides or modified ohgonucleotides of a double-stranded
compound are blunt ended at oune or both ends of the compound. In certain eroboduments, the
oligonucleotides or modified oligonucieotides of a double-stranded compound include non-

complementary overhanging nucleosides at one or both ends of the compound.
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(6178 In certain embodiments, a compound has a miclechase sequence comprising at least
14 contiguous nucleobases of any of the nucleobase 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
nucleobases of any of the nucleobase sequences of SEQ D NQOs: 11-44 and 96-102.

[317%] Examples of single-stranded and double-stranded compounds include, but are not
limited to, ohgonucleotides, antisense oligonucleotides, siRNAs, microRNA targeting
oligonuclectides, occupancy-based compounds {e.g., mRNA processing or translation
blocking compounds and splicing compounds), and single-stranded RNAIL compounds {e.g.,
small hairpin RNAs (shRNAs), single stranded siRNAs (ssRNAs) and microRNA mimics).
{6172} In certain embodiments, a compound described herein has a nuclecobase sequence thai,
when writien in the 5" to 3’ direction, comprises the reverse complement of the target region
of a target nucleic acid to whach it 1s targeted.

[G173] In certain embodiments, a compound described herein comprises an oligonucleotide
12 to 30 linked subunits in length. In certain embodiments, a compound deseribed herein
comprises an oligonucieotide 12 to 23 hinked subunits in length. In certain embodiments,
compound described herein comprises an oligonucleotide 14 1o 30 linked suburuts 1o length,
In certain embodiments, compound described herein comprises an oligonuclectide 14 to 23
tinked sabunits in length. In certain embodiments, a compound described herein comprises an
oligonucleotide 15 to 30 hinked subuntts in 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 to 30 hinked
subunits in length. In certain embodiments, a compound described herein comprises an
ohgonucleotide 16 to 23 hinked subunits o length. To certain embodiments, a compound
described herein comprises an oligonucleouide 17 to 30 linked subuniis in length. In certain
embodiments, a compound described herein comprises an oligonucleotide 17 1o 23 finked
subuniis in length. In certain embodiments, a compound described herein comprises an
oligonucleotide 18 to 30 linked subuniis in length. In certain embodiments, a compound
described herein comprises an oligonucleotide 18 to 23 linked subunits in length. In certain
embodiments, a compound described herein comprises an oligonucleotide 19 to 30 hinked
subunits in length. In certain embodiments, a compound described herein comprises an
cligonucleotide 19 to 23 linked subumits in length. In other words, such oligonucleotides are
12 to 30 linked subunits, 12 10 23 linked subunits, 14 to 30 linked subunits, 14 10 23 linked

subuns, 15 to 30 linked subunits, 15 to 23 hinked subunuts, 16 o 30 linked subumts, 16 t0 23
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linked subunits, 17 to 30 linked subuniis, 17 to 23 linked subunits, 18 1o 30 linked subunits,
18 to 23 linked subunits, 19 to 30 hinked subunits or 19 to 23 linked subumis, respectively. In
certain embodiments, a corapound described herein comprises an oligonucleotide 14 linked
subunits in length. In certain embodiments, a compound described hersin comprises an
oligonucleotide 16 linked subunits in length. In certain embodiments, a compound described
herein comprises an oligonucleotide 17 linked subunits in length. In certain embodiments,
compound described herein comprises an ohigonucleotide 18 linked subunits in length. In
certain embodiments, a compound described herein comprisas an oligonucleotide 19 linked
subunits in length. In certain embodiments, a compound described herein comprises an
ohgonucleotide 20 linked subunits in length. In certain erabodirvents, a compound described
herein comprises an oligonucleotide 21 linked subumits in length. In certain embodiments, a
compound described herein comprises an oligonucleotide 22 hinked subunits in length. In
certain embodiments, a compound described herein comprises an oligonucieotide 23 linked
subunits in length. In other ermbodiments, a compound describad herein comprises an
oligonucleotide 8 1o 80, 12 10 50, 13 10 30, 1310 50, 14 40 30, 14 10 50, 1510 30, 1510 50, 16
10 30, 16 0 50, 17 10 30, 17 to 50, 18 10 23, 18 10 24, 18 10 25, 18 to 50, 19 to 23, 19 10 30, 19
10 50, 20 10 23 or 20 to 30 linked subunits. In certain such embodiments, the compound
described herein comprises an oligonucleotide 8. 9. 10, 11, 12, 13, 14, 15,16, 17, 14, 19, 20,
2%,22,23, 24, 25,26, 27, 28, 29, or 30 linked sobunits in length, or a range defined by any
two of the above values.

[G174] 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 1s attached to an oligonuclectide. In certain
embodiments, a conjugale group is attached to a nucleoside of an oligonucieotide.

[3175] In certain embodiments, compounds may be shortened or truncated. For example, one
or more subunits may be deleted from the 5" end (8 truncation), or alternatively from the 3’
end {3’ truncation) of an ohigonucieotide.

[G176] 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, ai least one subumit{eg, 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 subunits) 15 attached 1o the 5 end of an
oligonucleotide. In certain embodiments, at least one subunit{eg., 1,2,3,4, 5,6, 7, 8,9, 1¢,
10,12, 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, 4445, 46, 47, 48_ 49, 50, or more subunits} is attached to the 3'
end of an ohigonuclectide. In certain embodiments, ai least one subunil may be atlached 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 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, 33,
36,37, 38,39, 40, 41, 42, 43, 44, 45, 46, 47 48, 49, 50, or more subuniis) is attached {0 the 5
end of both oligonucleotides of a double-stranded compound. In certain embodiments, at
least one subunit (e, 1,2, 3,4, 5,6, 7.8, 9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19. 20, 21, 22,
23,74, 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) 18 attached to the 3" end of both ohigonucleotides of a double-
stranded compound. In certain embodiments, subunits are atiached to both oligonucieotides
of a double~stranded compound at the same end {e g, that subunits are attached to the 3' end
of one of the oligonucieotides and subunifs are attached to the 5 end of the other
oligonucleotide). In certain embodiments, when subuniis are attached to both
oligonucleotides of a double-stranded compound at the same end, the number of subunits
atiached 1o each oligonuciectide may be the same or may be different. Tn 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 sabumits are attached {0 both oligonucleotides of a
double-stranded compound at the same end. the number of subunits attached fo 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. Tn certain embodiments, the subunits attached to the 3
and/or 5" end are modified.

163177 In certain embodiments, compounds described herein are oligonucleotides. in certain
embodiments, compounds described heretn are modified oligonucleotides. In certain
embodiments, cornpounds described heren are antisense oligonucleotides. In certain
embodiments, compounds described herein are oligomeric compounds. In certain
embodiments, compounds described hergin are RNA1 compounds. In certain embodiments,
compounds described herein are siRNA compounds.

16178} To certain embodiments, a compound described herein can comprise any of the
oligonucleotide sequences targeted to CFB 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 Jeast an §, 9, 10, 11, 12, 13, 14, 153,16, 17, 18, 19, 20, 21,
22 or 23 contiguous nuciechase portion of any one of the nucleobase sequences of SEQ ID
WNQOs: 11-44 or 96-102. In certamn embodiments, the compound comprises an ohigonuciectide
comprising atleast an §, 9, 16, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22 or 23 contiguous
nuclecbase portion of SEQ 1D NQ: 96, 97, 100 or 101, In cerlain embodiments, the
compound comprises a second oligonucleotide. In certain embodiments, the compound
comprises an oligonucieotide comprising at leastan &, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
19, 20, 21, 22 or 23 contiguous nucleobase portion of SEQ D NG: 93, 106, 109 or 110, 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 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 NGO 93 In
certain embodiments, the compound comprises a first oligonucleotide comprising at least an
8,9, 10,11, 12,13, 14, 15, 16, 17, 1§, 19, 20, 21, 22 or 23 contiguous nuclechase portion of
SEQ ID NG 97 and a second ohigonucleotide comprising at least an 8, 9, 10, 11, 12, 13, 14,
15,16, 17, 18, 19, 26, 21, 22 or 23 contiguous nucleobase portion of SEQ ID NG: 106, 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 nucleobase 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 nucleobase portion of SEQ IDNQO: 109, In
certain embodiments, the compound comprises a {irst 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 NO: 101 and a second oligonucleotide comprising at leastan 8, 9, 16, 11, 12, 13, 14,
15,16, 17, 18, 19, 20, 21, 22 or 23 contiguous nucleobase portion of SEQ D NG: 110, In
certain embodiments the oligonuclestide is a modified oligonucieotide.

[0188] In certain embodiments, the coropound comprises nibonucleotides in which the
oligonucleotide has uracil (U} in place of thymune (1) for any of the sequences provided here.
In certain embodiments, the compound comprises deoxyribonucleoiides in which the
oligonucleotide has thymine (T} in place of uracil {1} 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 ernbodirnents, 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 comprise a nuclechase
sequence that hvbridizes to one or more target nucleic acid, resulting in one or more desired
activity and does not hvbnidize to one or more non-~target nuclete acid or does not hybridize (o
one or more non-larget nucleie acid tn such a way that resulis in a significant undesired
activity.

[6182] In certain embodiments, hybndization of a compound described herein to a target
nucletc acid results in recnintment of one or more proteins that cause the cleavage of the
target nuclete acid. For example, certain compounds described herein, or a portion of the
compounds, are loaded into an RNA-induced stlencing complex (RISC), ultimately resulting
in cleavage of the target nucleic acid. For example, certain compounds described hergin result
n cleavage of the target nucleic acid by Argonaute. Compounds that are loaded into RISC are
RNMNAi compounds. RNAt compounds may be double-stranded (siRINA} or single-stranded
{(ssRNA}.

[6183] In certain embodiments, hybndization of compounds described herein {o a target
nucleic acid does not result in recrutiroent of a protemn that cleaves that target nucleic 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 ernbodiments, hybridization of
the compound to a target nucleic acid results 1o 1ohibition of a binding interaction between
the target nucleic acid and a protein or other nucleic acid. In certain such embodiments,
hybridization of the compound {o 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 alteration of translation of the target nucleic acid.

13184] 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 mvolves observation or detection of a change 1n 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
nuclete acid or protein, and/or a phenotypic change in a cell or animal.

Certain Modificatioas

16185} Tn certain aspects, the disclosure relates to corapounds that coraprise or consist of
oligonucleotides. 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 embodirnents,
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the modified oligonucleotides comprise at least one modified sugar, modified nucleobase or
modified internucleoside hnkage relative to an unmodified RNA or DNA. In certain
embaodiments, an oligonucleotide has a modified nucleoside. A modified nucleoside may
comprise a modified sugar, a modified nuclecbhase or both a modified sugar and a modified
nucleobase. Modified oligonuclestides may also include end modifications, e.g., 5'-end
modifications and 3'-end modifications.

Sugar Modifications and Motifs

[3186] In certain embodiments, a modified sugar is a substituted furanosyl sugar or non-
bicyclic modified sugar. In certain ernbodiments, a modified sugar is a bicyehie or tricvehie
modified sugar. In certain embodiments, a modified sugar is a sugar surrogate. A sugar
surrogate may comprise one of more substititions described herein,

{6187} In certain embodiments, a modified sugar is a substituied furanosyl or non-bicyclic
modified sugar. In certain embodiments, the furanosvl sugar 1s a ribosyl sugar. In certain
embodiments, the furanosy! sugar comprises one or more substituent groups, including, but
not himited to, substituent groups at the 2', 3, 4', and ' positions.

[6188] In certain embodiments, substituents at the 2 position inchude, but are not limited to,
F and OCH:; ("OMe”, “O-methy]l” or “methoxy”™). In certain embodiments, substituent groups
at the 2" position suitable for non-bicychic modifiad sugars include, but are not himited to,
halo, allvi, amino, azido, SH, CN, OCN, CFs, OCF:, F, Ci, Br, SCH;, SOCH;, SOCH;,
ONO2, NO2, N3, and NHz. In certain embodiments, substituent groups at the 2 position
include, but are not himited to, O-(C1-Cio) alkoxy, alkoxvalkyl, O-alkvi, S-alkyvil, N-alkvi, O-
alkenvi, S-alkenyl, N-alkenvl, O-alkynvl, S-alkvnvl, N-alkynyl, OG-alkyl-O-alkyl, alkynyl,
wherein the alkyl, alkenyl and alkynyl can be substituted or unsubstituted Ci to Cro alkyl or
(r to Cio alkenyl and alkyoyl In certain ernbodiments, substituent groups at the 2’ posttion
include. but are not lumited to, alkarvl, araikyl, O-alkaryl, and O-aralkyl In certain
embodiments, these 2' substituent groups can be further substituted with one or more
substituent groups independently selected from hydroxyl, alkoxy, carboxy, benzyl, phenyl,
nitro (NQGs), thiol, thicalkoxy, thioalkyl, halogen, alkyl, arvl, alkenyl, and alkynyl In certam
embodiments, substituent groups at the 2 position include, but are not limited o,
OHCH O mCHa, O(CH,3:0CH:, O(CH)CHz, O(CH2LONH,, O(CH,1NH;,
O{CHD)RSCHs, and O(CHL LON{CH WCHa) 2, where n and m are independently from 1 1o
about 10. In certain embodiments, substituent groups at the 2’ position include, but are not
fimited to, OCHCHOCH:; ("MOE™), O(CHpON(CH:» ("DMAQE™),

O(CHo RO{CH pN(CHs » CDMAEOGE™), and OCHC(=0-NEHICH (NMA™).
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[3189%] In certain embodiments, substituent groups at the 4’ position suitable for non-bicyclic
modified sagars mclude, but are not limited to, alkoxy {e.g., methoxy), alkyl, and those
described 1o Manoharan et al., WO 2015/106128. In certain embodiments, substituent groups
at the 5" position suitable for non-bicychic modified sugars include, but are not limited fo,
methyl (“Me™) (R or 83, vinyl, and methoxy. In certain embodiments, substiiuents described
herewn for the 2/, 4" and 57 position can be added to other specific positions on the sugar. In
certain embodiments, such substituents may be added to the 3' position of the sugar on the 3
terminal nucleoside or the 5" position of the 5" termunal nucleoside. In certain embodiments, a
non-bicyclic modified sugar may comprise more than one non-bridging sugar substituent. In
certain such embodiments, non-bicyclic modified sugars substituents include, but are not
fimited to, 5'-Me-2'-F, 5'-Me-2'-0OMe {including both R and S isomers). In cerfain
embodiments, modified sugar substituents include those described in Migawa et al,, WO
2008/101157 and Rajeev et al,, US2013/0203836,
[G1908] In certain embodiments, a modified sugar is a bicyche sugar. A bicyclic sugaris a
modified sugar comprising two rings, wherein the second ring 1s formed via a bridge
connecting two of the atoms in the first ning thereby forming a bicvclhic structure. In certain
embaodiments, a bicyclic sugar comprises a bridging substituent that bridges two atoms of the
furanosyl ring to form a second ring. In certain embodiments, a bicvclic sugar does not
comprise a furanosyl motety. A “bicyclic nucleoside” (“"BNA™) is a nucleoside having a
bicvehic sugar. In certain ernbodiments, the bicychic 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 ringis a
ribogse ring. In certain embodiments, 4’ to 27 bridging substituents include, but are not hmited
10, 4-CHy-2', 4'«(CH -2, 4 (CHo -2, 4-CHo-0-2' (CLNA™, 4'-CH-8-2', 4'-(CHy p-0-2'
(CENA"Y, 4-CH{CH-0-2 (“constrained ethyl” or “c¢BEt” when in the 8 configuration}, 4'-
CH-O-CH3-2', 4'-CHo-N(R)-2', 4"~ CH{CHOCH:-0G-2" (“constrained MOE” or “cMOE™)
and analogs thereof {e.g., U.S. Patent No. 7,399,845}, 4-C{CH3}CH:)-0-2' and analogs
thereof (e g., U.S. Patent No. 8,278.243), 4'-CHo>-N{OCH:}-2' and analogs thereof (e g, U8,
Patent No. 8278425}, 4-CH-O-N{CH;)-2' (e.g., U.5. Patent Publication No.
2004/0171570), 4'-CH-N{R}-G-2', wherein R 15 H, C-Cp adkyl, or a protecting group (e.g.,
U.S. Patent No. 7,427,672), 4'-CH»-C(HYCH3)-2' {e.g., Chattopadhvaya 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 contenis of each of the foregoing are hereby incorporated herein by
reference. Additional representative U S, Patents and U.S. Patent Publications that teach the
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preparation of bicyelic nucleic acid nucleotides inchude, but are not limited to, the following:
U.5. Patent Nos. 6,263.490; 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
8,030,467, 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 each of which are hereby
mcorporated herein by reference. Any of the foregoing bicyclic nucleosides can be preparad
having one or more sterecchemical sugar configurations mcluding for example g-L-
ribofuranose and B-D-ribofurancse (see e.g., W 99/14226). Specified bicyclic nucleosides
herein are in the B~D configuration, unless otherwise specified.

16191} To certain embodiments, a modified sugar is a sugar surrogate. In certain
embodiments, a sugar surrogate has the oxyvgen atom replaced, e g., with a sulfur, carbon, or
nitrogen atom. In certain such embodiments, the sugar surrogate may also comprise bridging
and/or non-bridging substituents as described herein. In certaim embodiments, sugar
surrogates comprise rings having other than 5 atoms. In certain such embodiments, the sugar
surrogate comprises a cyciobuiyl moiety in place of the pentofuranosyi sugar. In certain
embodiments, the sugar surrogate comprises a six mermnbered ring in place of the
pentofuranosyl sugar. In certain ernbodirnents, the sugar surrogate comprises a
tetrahydropyran ("THP"} in place of the pentofuranosy! sugar. In certain embodiments, the
sugar surrogate comprises a morpholine in place of the pentofuranosyl sugar. Representative
LS patents that teach the preparation of such modified sugar structures include, but are not
limited to. U.S. Patent Nos. 4,981,957: 5,118.800; 5,166.315; 5.185.444; 5.315.080;

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, 8,088,904; 8,440,803; and 9,003,906, the entire contents of

J

each of the foregoing are hereby incorporated herein by reference.

13192} In some embodiments, sugar surrogates comprise acyclic moieties. In certain
embodiments, the sugar swrogate is an unlocked nucleic acid ("UNA™Y. A UNA 15 unlocked
acychic 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 (1.¢., the covalent carbon-oxygen-carbon bond
between the CU and C4' carbons). In another example, the C2/-C3' bond (1.2, the covalent
carbon-carbon bond between the C2' and U3’ carbons) of the sugar has been removed.
Representative U.S. publications that teach the preparation of UNA include, but are not

tirotted to, U8, Patent No. 8.314.227; and U.S. Patent Publication Nos. 2013/0096289;

89



CA 03240273 2024-05-24

WO 2023/097291 PCT/US2022/080448

2013/0011922; and 2011/0313020, the entire contents of each of which are hereby
mcorporated hereim by reference. In certamn embodiments, sugar swrrogates comprise peptide
nucletc acid CPNA™), acvelic butyl nucleic acid {see, e.g., Kumar et al., Org. Biomol. Chem,,
2013, 11, 5853-5865), and nucleosides and oligonucleotides describad in Manoharan et al.,
US2013/130378, the entire contents of which is hereby incorporated herein by reference.
Many other bicyelic and tricyclic sugar and sugar surrogate ning systems are known in the art
that can be used in modified nuclensides.

[3193] In certain aspects, the disclosure relates to compounds comprising ai least one
oligonucleotide wherein the nucleosides of such shigonucleotide comprise ong 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 himited to, any of the patterns of sugar modifications described herein.

[0194] 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
majorntty of nucleoside sugars of the gap. In certain embodiments, the wing regions comprise
a majority of modified sugars and the gap comprises a majority of unmodified sugars. In
certain embodiments, the nucleosides of the gap are deoxynucleosides. Compounds with a
gaproer sugar motif are described n, for example US Patent 8,790,919, the entire contents of
which is hereby incorporated herein by reference.

[3195] In certain embodiments, one or both oligonucleotides of a double-stranded compound
comprise a inplet sugar mootif. An oligonucleotide with a triplet sugar motif comprnises three
identical sugar modifications on three consecutive nucleosides. In cerfain ernbodiments, the
triplet is at or near the cleavage site of the oligonucleotide. In certain embodiments, an
oligonucleotide of a double-siranded compound may contain more than one iriplet sugar
motif In certain embodiments, the 1dentical sugar modification of the triplet sugar motfs a
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 incorporated hersin by referance.
[6196] In certain embodiments, one or both oligonuciectides of a double-stranded compound
comprise a quadrupiet sugar motif. An ohigonucleotide with a quadruplet sugar motif
comprises four identical sugar modifications on four consecutive nucleosides. in certain
embodiments, the quadruplet 13 at or near the cleavage site. In certain embodiments, an
oligonucieotide of a double-stranded compound may contain more than one quadruplet sugar
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motif. In certain embodiments, the identical sugar modification of the quadruplet sugar motf
i3 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 ohigonuclectide 15 typically around the
10, 11, and 12 positions from the $'-end. In certain embodiments, the quadruplet sugar mouf
1s atthe 8,9, 10, 11 positions; the 9, 10, 11, 12 positions; the 10, 11, 12, 13 positions; the 11,
12, 13, 14 posttions; or the 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 3'-end of the sense
oligonucleotide. In certain embodiments, the quadruplet sugar motifis at the §, 9, 16, 11
positions; the 9, 10, 11, 12 positions; the 10, 11, 12, 13 positions; the 11, 12, 13, 14 positions;
or the 12, 13, 14, 15 positions of the antisense cligonuclectide, 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 3'- end of the antisense ohgonucleotide.
The cleavage site may change according fo the length of the duplex region of the double-
stranded compound and may change the position of the guadruplet accordingly.

16197} In certain embodiments, an ohgonucleotide comprises an alternating sugar motif. In
certain embodiments, one or both oligonucleotides of a double~siranded compound comprise
an alternating sugar motif. An oligonucleotide with an alternating 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 alternating motif can be “ABABABABABAB. .7
“AABBAABBAABB. " "AABAABAABAAB “"AAABAAABAAAB..”
“AAABBBAAABBB. " or “ABCABCABCABC. 7 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 oligonucleotide. In certain
embodiments, the alternating sugar motit 1s comprised of two different sugar modifications.
In certain embodiments, the aliernating sugar motif comprises 2°-0OMe and 2'-F sugar
modifications.

16198} To certain embodiments, each nucleoside of an oligonucleotide 15 independently
mwodified with one or more sugar modifications provided herein. In certain embodiments,
each oligonucleotide of a double-stranded compound independently has one or more sugar
maotils provided herein. In certain erobodirnents, an oligonucleotide containing a sugar motif
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is fully modified in that each nucleoside other than the nucleosides comprising the sugar
motif coraprises a sugar modification.

Mucleobase Meodifications and Metifs

163199 In certain embodiments, compounds described heren comprise modified
oligonucleotides. In certain embodiments, modified oligonucleotides comprise ong or more
nucleosides comprising a modified nucleobase. In certain embodiments, modified
oligonucleotides comprise one or more nucleosides that do not comprise a nuclenbase,
referred 1o as an abasic nucleoside.

[B206] Tn certain embodiments, modified nucleobases are selected from: S-substituted
pyrimidines, G-azapvrinudines, alkyl or alkyoyl substiuted pyvriraidines, alkyl substituted
purines, and N-2, N-6 and -6 substituted purines. In certain embodiments, modified
nucleobases are selected from: 2-aminopropyladening, 5- hydroxymethy! cviosine, 5-
methylcytosine, xanthine, by poxanthine, 2-aminoadenine, 6-N-methylguanine, 6-N-
methyladenine, 2-propvladenine, 2-thiouracil, 2-thiothymine and 2-thiocvtosine, S-propynyl
{C=C-CHs) wractl, S-propyvnyvicviosine, 6-azouracil, 6-azocytosine, 6-azothymine, S-
ribosyiuraci! {psendouracil), 4-thiouracil, 8-halo, §-amino, 8-thiol, 8-thicalkyl, 8-hydroxyl, 8-
aza and other 8-substituted purines, S-halo, particulary, S-bromo, S-trifluoromethyl, 5-
halouracil, and S-halocytosme, 7-methylguanine, 7-methyladenine, 2-F-adenine, 2-
aminoadenine, 7-deazaguanineg, 7-deazaadenine, 3-dearaguanine, 3-deazaadening, 6-N-
benzoviadenine, 2-N-isobutyrviguamne, 4-N-benzoyleviosine, 4-N-benzoviuracil, 5-methyl
4-N-benzovlcytosine, 3-methyl 4-N-benzoyluracii, universal bases, hydrophobic bases,
promiscuous bases, size expanded bases, and fluorinated bases. Further modified nucleobases
mchude tricvehie pyrimidines, such as 1,3-diazaphenoxazine-2-one, 1,3~diazaphenothiazine-2-
one, and 9-(2-aminoethoxy)-1,3-diazaphenosazine-2-one (G-clamp). Modified nuclecbases
may also include those in which the puring or pyrimidine base is replaced with other
heterocvcles, for example, 7-deara-adenine, 7-deazaguanosine, Z-aminopyridine and 2-
pyvudone.

{6201} Further nucleobases include those disclosed in U.S. Patent 3,687 808; Modified
Nucleosides in Biochemistry, Biotechnology and Medicine, Herdewijn, P. ed. Wiley-VCH,
2008; The Concise Encyclopedia Of Polvrer Science And Engineering, pages 858-859;
Kroschwitz, L L., Ed., John Wiley & Sons, 1990, 838-859; Englisch et al.. Angewandte
Chemie, International Edition, 1991, 30, 613; Sanghvi, ¥Y.5., Chapter 15, dsRNA Research
and Applications, pages 289-302;

B

Lebley, B., Eds., CRC Press, 1993, 273-288; Antisense Drug Technology, Crooke 8T, Ed.,

Antisense Research and Applications, Crooke, 8T, and
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CRC Press, 2008, 163-166 and 442-443 {Chapters 6 and 15}, each of which are hereby
meorporated herein by reference.

16262} Publications that teach the preparation of certain of the above noted modified
nucleobases, as well as other modified nucleobases include without himitation, US
Applications 2003/0158403 and 2003/0175906; U.S. Palents 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; 5,504.121: 5.596.001: 5.614.617; 5,645,985
5,681,941 5.811.534; 5,75(,.692; 5.948.903: 5,587 470; 5.457.191: 5.763,56%; 5,830.653;
5.508,027; 6,005,096, 6,015,886: 6,147.200; 6,166,197, 6.166,199: 6,223 025, 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
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contents of each of which are hereby incorporated herein by reference.

[3203] In certain embodiments, compounds described herein comprise oligonucieotides. In
certaim embodiments, oligonucleotides comprise modified and/or urunodified nucleobases
arranged along the oligonucleotide or region thereof in a defined pattern or motif. In certain
embodiments, each nuciechase 1s modifiaed. In certain embodiments, none of the nucleobases
are modified. In certain embodiments, each purine or each pyrimedine 1s modified. In certaim
embodiments, each adenine is modified. In certain embodiments, sach guanine 18 modified.
In certain embodiments, each thynune is modified. In certain embodiments, each uracil is
modified. In certain embodiments, each cytosine is modified. In certarn embodiments, some
ot all of the cytosine nucleobases in a modilied oligonucleotide are S-methvlcytosines.
[G204] In certain embodiments, modified oligonuclentides comprise a block of modified
nuclechases. In certain such embodiments, the block is af the 3'-end of the oligonucleotide. In
certain embodiments, the block 15 within 3 nucleosides of the 3'-end of the oligonucleotide. In
certain embodiments, the block 15 at the 5'-end of the oligonucleotide. n certain
embodiments, the block 1s within 3 nucleosides of the 5'-end of the cligonucleotide.
Internuclesside Linkage Modifications and Motifs

0205 A 3'to 3 phosphodiester Tinkage 1s the naturally occurring intermucleoside linkage of
RNA and DNA. In certain embodiments, compounds described herein have one or more
modified, Le, non-naturally occurring, internucteoside 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
tinkages include, but are not limited to, phosphotniesters, alkviphosphonates (e.g.,
methviphosphonaltes), phosphoranudates, and phosphorothioates (“P=8")}, and
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phosphorodithicates {“HS-P=58"). Representative non-phosphorus containing internucleoside
hinking groups inchude, but are not limited to, methylenemethvliimino {(~CH-N(CHz)-0O-CHa),
thiodiester, thionocarbamate (-O-C{=0NH)-S-); siloxane (-<O-SiHL-0-); and N N'-
dimethyihydrazine (-CHz-N{ECH:)-N{TH:s}-). Methods of preparation of phosphorous-
containing and non-phosphorous-containing internucleoside hinkages are well known to those
skilled 1n the art. Neutral intemucleoside hinkages include, without limitation,
phosphotriesters, methyiphosphonates, MM (3'-CH:-N{CH3)}-0-5%, anude-3 (3'-CH:-C(=0)-
N{H)-3Y), amide-4 (3'-CHz-N{H)-C{=03-5"), formacetal {3'-0-CH-(-5"), methoxypropyl, and
thioformacetal (3'-8-CH-0-5"). Further neuiral internucleoside hinkages include nonionic
hinkages comprising siloxane (dialkyisioxane), carboxylate ester, carboxanude, sulfide,
sulfonate ester and amides {see, for example: Carbohydrate Modifications in Antisense
Research; Y.5. Sanghvi and P.I}. Cook, Eds., ACS Symposium Series 580; Chapters 3 and 4,
49~65), Further neutral internucieoside hinkages include nonionic linkages compnising mixed
N, G, S and CH» component parts.

[6206] In certain embodiments, compounds provided herein comprise at least one modified
mternucleoside linkage. A modified intermucieoside linkage may be placed at any position of
an ohgonucleotide. For double-stranded compounds, a modified mternucleoside hinkage may
be placed within the sense oligonucleotide, antisense oligonucleotide, or both
oligonucleotides of the double-stranded compound.

(6287} In certain embodiments, the internucleoside linkage modification may occur on every
nucleoside of an oligonucleotide. In certain embodiments, internucleoside linkage
modifications may occur in an alternating pattern along an oligonucleotide. In certamn
embodiments, essentially each mternucleoside linking group 1s a phosphate internucieoside
hinkage (P=0). In certain embodiments, each internucleoside linking group of a modified
oligonucleotide is a phosphorothioate (P=S8). In certain embodiments, each internucleoside
limking group of a modified oligonuclestide 1s independently selected from a
phosphorothuoate and phosphate intermucleoside linkage. To certain embodiments, the patiem
of the imernucleoside linkage modification on each oligonucieotide of a double-stranded
compound is the same. In certain embodiments, the pattern of the internucleoside binkage
modification on each oligonucleotide of a double-stranded compound s different. In certain
embodiments, a double-siranded compound comprises 6-8 modified miernucleoside hinkages.
In certain embodiments, the 6-8% modifiad internucleoside linkages are phosphorothioate
mternucleoside linkages or alkyiphosphonate internucleoside linkages. In certain
embodiments, the sense oligonucleotide comprises at least two modified internucleoside
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linkages at erther or both the 5'-end and the 3'-end. In certain such embodiments, the
modified internucleoside hnkages are phosphorothicale intemuclesside linkages or
alkviphosphonate internucleoside hinkages. In certain embodiments, the antisense
cligonucleotide comprises at least two modified internucleoside linkages at either or both the
S-gnd and the 3'~end. In certain such embodiments, the modified internucleoside linkages are
phosphorothioate internucleoside hinkages or alkyiphosphonate internucleoside linkages.
[G208] In certain embodiments, a double-stranded compound comprises an overhang region.
In certain embodiments, a double-stranded compound comprises a phosphorothicate or
alkviphosphonate internucleoside linkage modification in the overhang region. In certain
embodiments, a double-stranded compound comprises a phosphorothicate or
alkviphosphonate 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
phosphorothuoate miernucleoside hinkages between the termunal three nucleosides, i which
two of the three nucleosides are overhang nucleosides, and the third is a paired nucleoside
next to the overhang nucleoside. These terminal three nucieosides may be at the 3'-end of the
antisense oligonucleotide, the 3'-end of the sense oligonucleotide, the §'-end of the antisense
oligonucleotide, or the 5'-end of the antisense cligonucleotide.

63209] In certain embodiments, modified oligonucleotides comprise one or more
mternucleoside linkages having chiral centers. Representative chiral internucleoside hinkages
melude, but are not limited to, alkviphosphonates and phosphorothioates. Modified
oligonucleotides comprising mternucleoside linkages having chiral centers can be prepared as
populations of modified oligonucleotides comprising stergorandom internucleoside linkages,
or as populations of modified oligomucieotides comprising phosphorothioate hinkages in
particular stereochenucal configurations. o certain emboduments, populations of modified
cligonucleotides comprise phosphorothioate internucieoside linkages wherein all of the
phosphorothicate internucleoside linkages are stereorandom. Such modified ohigonuclestides
can be generated using synthetic methods that result in random selection of the
stereochemical configuration of each phosphorothioate hinkage. As is well undersiood by
those of skill in the art, each individual phosphorothioate of each individual oligonucleotide
molecule has a defined steresconfiguration. In certain embodiments, populations of modified
ohgonucleotides are eoriched for modified oligonucleotides comprising one or more
particular phosphorothioate internucleoside linkages in a particular, independently selected
stereochemical configuration. In certain embodiments, the particular configuration of the
particular phosphorottuoate linkage s present in at least 63% of the molecules in the

Q5
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popuiation. In certain embodiments, the particular configuration of the particular
phosphorothioate linkage is present in at least 70% of the molecules in the population. In
certain embodiments, the particular configuration of the particular phosphorothioate linkage
is present in at least 80% of the molecules in the population. In certain embodiments, the
particular configuration of the particular phosphorothioate linkage s present in at least 90%
of the molecules in the population. Tn certain embodiments, the particular configuration of the
particular phosphorothuoate linkage is present in at least 99% of the molecules i the
popuiation. Such enriched populations of modified cligonuclectides can be generated using
synthetic 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 15 enriched for modified
oligonucleotides having at least one mdicated phosphorothioate in the {Sp) configuration. In
certain embodiments, a population of modified oligonucieotides s entiched for modified
oligonucleotides having at least one phosphorathioate in the (Rp) configuration.

Conjugate Groups

[62168] In certain embodiments, the compounds described hergin comprise or consist of one
or more oligonucleotides and, optionally, one or more conjugate groups. Conjugate groups
may be atiached to either or both ends of an oligonucleotide and/or at any internal position. In
certain embodiments, a conjugate group 13 attached al the 3" end of an oligonucleotide. In
certain embodiments, a conjugate group is attached at the 5" end of an ohigonucleotide. To
certain embodiments, oligonucieotides are covalently attached o one or more conjugate
groups.

[621%] In certain embodiments, conjugate groups are terminal groups atlached {0 either or
both ends of an oligonucleotide. In certain such embodiments, terminal groups are attached at
the 3' end of an oligonucleotide. In certain such embodiments, ternvinal groups are attachead at
the 5" end of an oligonucleotide. In cerfain embodiments, terminal groups include, but are not
lirnited 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.

16212} In certain embodiments, conjugate groups modify one or more properties of the
attached oligonucleotide, mcluding, but not limited to, pharmacodynarmics, pharmacokinetics,
stability, activity, half-life, binding, absorption, tissue distribution, celiular distribution,
cellular uptake, charge and clearance. In certain embodiments, conjugate groups enhance the

affinity of a compound for a selected target, e.g., molecule, cell or cell type, compariment,
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e.g.. a cellular or organ compartment, tissue, organ, or region of the body, as, e.g., compared
1o a compound absent such a conjugate group. In certain embodiments, conjugate groups
iopart a new property on the attached oligonucleotide, e.g., fluorophores or reporter groups
that enable detection of the oligonucleotide,

16213} In certain embodiments, conjugate groups include, but are not himited {o, intercalators,
reporter molecales, polvamines, polyamides, peptides, carbohydrates, vilamin moieties,
polvethviene glycols. thioethers. polvethers, cholesterols, thiocholesterols, cholic acid
moteties, folate, lipids, phospholipids, biotin, phenazine, phenanthridine, anthraquinone,
adamantane, acridine, fluoresceins, rhodamines, coumarins, fluorophores, and dyes.

16214} Tn certain embodiments, conjugate groups include an active drug substance, for
example, aspirin, warfarin, phenvibutazone, ibuprofen, suprofen, fen-bufen, ketoprofen, (8)-
(+y-prancprofen, carprofen, dansvisarcosine, 2,3, S-triicdobenzoic acid, fingolimod,
flufenamic aad, folinic acid, a benzothiadiazide, chlorothiazide, g diazepine, mdo-methicin, a
barbiturate, a cephalospornn, a sulfa drug, an antidiabetic, an antibacterial, or an antibiotic.
16215} In certain embodiments, conjugate groups are targeting moieties. In certain
embodiments, a targeting motety inchudes, bul is not limited to, a lectin, glycoproten, lipid,
protein, pephide, peptide miroetic, receptor ligand, antibody, thyrotropin, melanotropin,
surfactant protein A, carbohydrate, carbohydrate denvative, modified carbohydrate,
carbohydrate cluster, polysaccharide, modified polvsaccharide, or polysacchande derivative,
mucin carbohydrate, multivalent lactose, roultivalent galactose, N-acetyl-galactosamine
{GalNAc), N-acetylglucosamine mmultivalent mannose, smiltivalent fucose, glycosviated
polvaminoacids, multivalent galactose, transferrin, bisphosphonate, polyglutamate,
polvaspartate, a ipid, cholesterol, a steroid, bile acid, folate, vitamin B12, vitamin A, biotin,
or an RGD peptide or RGD peptide mimetic.

166216] In certain embodiments, conjugate groups may include, but are not imited to, the
conjugate groups described in the following references such as cholestero! (e.g., Leisinger et
al., Proc. Natl. Aad. Sci. USA, 1989, 86: 6553-6556), cholic acid (e.g., Manoharan et al.
Biorg. Med. Chen Let, 1994, 4:1053-1060), thioether, e.g., hexyl-S-tritylthiol {e. g,
Manoharan et al., Ann. NY. Acad. Sci, 1992, 660:306-309; Manocharan et al., Biorg. Med.
Chem. Letl., 1993, 3:2763-2770}, thiocholesterol {e.g., Oberhauser et al., Nucl Acids Res.,
1992, 2(:533-53%), 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-
330; Svinarchuk et al, Biochimie, 1993, 75:49-54), phospholipids, e g, di-hexadecyl-rac-
glyeerol or triethyl-anwooniurn 1,2~di-O-hexadecyl-rac-glvcero-3-H-phosphonate (e.g.,
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Manoharan et al., Tetrahedron Lett., 1995, 36:3651-3654; Shea et al., Nucl. Acids Res., 1990,
18:3777-3783}, polvamines or a polyethylene glvcol chains (e g, Manocharan et al.,
MNucieosides & Nucleotides, 1995, 14:969-973), adamaniane acetic acid {e.g., Manoharan et
al., Tetrahedron Lett, 1995, 36:3651-3654), paloutyl {e.g, Mishra et al., Biochim. Biophys.
Acta, 1995, 1264:229-237), octadecylamine or hexyviamino-carbonyloxychole sterol moiety
{e.g., Crooke et al. J. Pharmacol. Exp. Ther,, 1996, 277:923-037), tocopherol {e.g., Nishina et
al., Molecular Therapy Nucleic Acids, 2015, 4, €220 and Nishina et al , Maolecular 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;
WOZ009/073809 and US Patenis 8,106,022; 8,450,467 and 8,828,957; and WO2014/179445;
W02014/179620 and US Patenis 9,127,276 9,181,549 and 10,844.379) sach of which is
incorporated herein by reference in its entirety.

6217} Conjugate groups may be attached to oligonucleotides through conjugate Hinkers. In
certain embodiments, a conjugate linker comprises a chain structure, such as a hydrocarbvl
chain, or an oligomer of repeating unifs or combination of such repeating units. In certan
embodiments, a conjugate hinker comprises one or more groups selected from alkyl, amino,
oxo, anide, disuifide, polyethvlene glycol, ether, thioether, and hydroxylamino. In certain
embodimends, a conjugate linker comprises at feast 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 neutral linking group. In certain
embodiments, conjugate linkers include, but are not limited to, pyrrohidine, 8-amino-3,6-
dioxaoctanoic acid (ADO), succinimidyl 4-(N-maleimidomethyl) cvciohexane-1-carboxylate
{(SMCC) and S-amunohexanoic acid {AHEX or AHA). Other conjugate hinkers include, but
are not lirnited to, substituted or unsubstituted C;-Cio alkyl, substituted or vosubstituted Co-
C1p alkenyl, or substituted or unsubstituted C»-Cyg alkynyl, wherein a nonlimiting higt of
preferred substituent groups includes hydroxyl, amino, alkoxy, carboxy, benzvl, phenvi,
nitro, thiol, thicalkoxy, halogen, alkyl, aryl, alkenyl, and alkynyl. In certain embodiments,
comjugate linkers comprise 1-10 linker-nucleosides. In certain embodiments, such linker-
nucleosides may be modified or unmodified nucleosides. It is typically desirable for linker-
nucleosides to be cleaved from the compound after it reaches a {arget tissue. Accordingly,
hinker-nucleosides herein can be linked to 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 embodiments 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 nucleic acid and the compound also
comprises a conjugate group comprising a conjugate hinker comprising linker-nucleosides,
those linker-nucleosides are not counted toward the length of the oligonucieotide and are not
used in determining the percent complementarnity of the oligonucleotide for the reference
nucleic acid.

06218} In certain embodiments, conjugate groups and conjugate linkers as well as other
modifications include, withowt limutation, 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 7.723,509; US 9,127,276, US 2006/0148740; US 2011/0123520;
WOZ013/033230; WO2012/037254, Biessen et al | J. Med. Chenm. 1995, 38, 1846-1857; Lee
et al., Biporganmc & 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; Sliedregt et al,
J. Med. Chem. 1999, 42, 609-61%; Valentijo et al., Tetrahedron, 1997, 83, 759-770; Lee,
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WOZ00E/098788, W02004/101619, WO2012/037254; W(2011/120053;, W(2011/100131;
WOZOLI/I63121, WO2012/177947, WO2013/033230;, WO2013/075035;, W(2012/083185;
WO2Z012/083046; W02009/082607, WO2000/134487, W02010/144740; W02010/148013;
WOT997/020563; WO2010/088337; WOZO02/043771; WOZ010/129709, WO2012/068187;
WOZ009/126933; W02004/024757, W(2010/054406; WOZ012/089352; W2012/0689602;
WO2013/166121, WO2013/165816; TS, 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 6.660,72(; 6,300,319
7.723,509; 8.106.022; 7,491.805; 7.491 805: 8 541 548: 8,344,125 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 US2011/0097264;
US2011/0097265, US2Z(13/0004427; US2003/0119724; US2011/0207799;

US2012/0035115,; US2(12/0230938; US2005/0164235; US2006/0183886;

US2012/0136042; US2G12/0095075, US2013/0109817; USZ006/0148740;
US2008/0206869; US2012/0165393; US2012/0101148; US2013/0121954;

USZ011/0123520, UR2003/0077829; USZ008/0108801; and US2009/0203132; each of
which is incorporated herein by reference in its entirety.

Certain Targeting Meieties

3219] In certain embodiments, a compound provided herein comprises a conjugate group.

In certain embodiments, an oligonucleotide or modified oligonucleotide provided herein
comprises a conjugate group. In cerfaim ernbodiments, the conjugate group 1s a targeting
moiety. In certain embodiments, the targeting moiety comprises one or more GalNAc¢, In
certain embodiments, the one or more GalNAg¢ are attached 1o one or more positions on a
furanose ring. In certain embodiments, the one or more GalNAg are attached to the 27 or 3
pasition 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 oligonuclectide or modified oligonucleotide. In certain
embodiments, the furanose ring 15 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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Formuia X

wherein:

R' is H, adenine, guaning, thymine, cytosine, uracil, carbocyelyl, heterocyclyl, aryl,
heteroarvi, or anuclechase isostere;

R? is an oligonucleotide sequence, modified oligonucieotide, or compound:;

L'is atkvl, or alkyl-C{=0)-NH-alky1;

L2 is alkyvl, or alkyE-C(=0)-NH-atkyl;
1% is 3 bond, a phosphodiester bond, a phosphorothicate bond, a triazole, a tetrazole,
an amide, a reverse-amide, a carbamate, a carbonate, urea, O, 8, S(=0}, 8{=();, NH,
substituted N group, alkyl, allkenvl, dienvl, alkynyl, heteroalkyl, or phosphate;

R is H, -C=(0)}-NH-(CH:CH0)-GalN A, or -C(=0)-NH-alky-NH-C(=0}-alkyl-O-
GalNAc;

R* is H, -C{O)-NH-(CH:CH,0)-GalN A¢, or -C{=0)-NH-alky-NH-C(=0)-alkyl-O-
GalNAc;

R 15 -C={0-NHA{CHCHO)n-GalN Ac, or -C{(=0)-NH-alkyl-NH-C{=0}-alkyvl-0-GalN Ac;

RS is -C=(0)-NH-(CHCHO)e-GalNAc, or -C{=03-NH-alky-NH-C{=0)-alkv-0-GalNAg;

W and  are each ndependently G, NH, CH;, or CH0;

$!and §° are each independently C{R") or N, wherein each instance of R’ is independenily H,
alkyl, hetercalkyl, or halogen:

{18 an integer 1-10, inchusive;

k is an integer 1-10, inclusive;

m is an integer 1-10, mclusive; and

1t is an integer 1-10, inclusive.

(0226} In certain embodiments, R, R, R°, and R are the same. In certain embodiments, R°,

R’ and R® are the sarne. In certain embodimoents, R or RYis 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-
{CH:CHRO)-GalNAe, or -CE=03-NH-alkyl-NH-Ce=03-alkvi-0-GalNAe; RYis H, -C={(0)-
NH-(CHCH2O1-GalN Ac, or -C(=03-NH-alky I-NH-C(=0)-alkyl-0-GalN Ac: R is -C=(0)-
NH-{CHCHOhe-GalN Ac, or -C{=0)-NH-alkyvl-NH-C{=0}-alkyi-0-GalNAc; and R® is -
C={Op-NH-ACHCHO0-GalNAe, or -C=0)-NH-alky-NH-C(=0)-alky]-0-GalNAc.

[8223] In certain embodiments, L! and L? are each independently alkyi-C(=0)-NH-alkyl; R°
is H, ~C=(O}-NH-{CHCHOy-GalN Ac, or -C(=0)-NH-alky-NH-C(=0}-alkyl-O-GalN Ac;
R* is H, -C(O)-NH-(CHCH,0)-GalN Ac, or -C(=0)-NH-alkyi-NH-C(=0)-alkyl-0-
GalNAg:, RY is -C=(0)-NHACHCH00-GalN A, or -C(=0)-NH-alky-NH-C(=0)-alky1-0-
GalNAg; and R® is -C=(O)-NH-CH2CH0),-GalN A, or -C(=0)-NH-alkyl-NH-C(=0)-
atkvl-O-GalNAc.

18224} In certain embodiments, R* is H.

[8225] In certain embodiments, L' and L7 are each independently alkyl; R¥ 15 -C={0)-NH-
{CHCH O p-GalN Ac, or -{(=0¥-NH-alkyl-NH-C(=0}-alkvi-0-GalNAc; R¥is H; R 15 -
CHO)-NH-(CHCH0)w-GalNAc, or -C(=0)-NH-alky -NH-C=0)-alkvI-0-GalN Ac; and R°
i ~C={(OpNHACHCHO)e-GalN A, or ~C{=03-NH-alkvI-NH-C(=0)-alkyl-0-GalNAc,
(6226 Yo certain embodiments, L' and L7 are each independently alkyl-C(=C)-NH-alkyl; R®
is ~-C=(O)-NH~CHCH0)-GalNAc, or -C(=0)-NH-alkyl-NH-C(=0}-alkyl-0O-GalNAc; R* is
H: RC is -C=(O)-NHACH CHOm-GalN Ac, or -C(=0)-NH-alky -NH-C (=0})-alky1-0O-
GalNAc; and R® 15 -C=(O)-NH-(CHCH 0)-GalN Ac, or -C(=0)-NH-alkyl-NH-C(=0)}-
alkyl-0-GalNAc.

(6227} In certain embodiments, R’ is -C=(0)-NH-(CHCH20)-GalNAc, RYis H; R is -
CH{O)-NH-(CHCH0)n-GalNAC; and R® is -C(O)RNH-(CHCH2O03-GalN Ac,

(6228} To certain embodiments, R 15 -C(=0)-NH-alky-NH-C(=0}-alkyl-0-GalNAc; R* is
H: R is -C{=0)}-NH- alkyl-NH-C(=0)-alky1l-0-GalNA¢; and R® 1s -C{(=0)-NH-alkyl-NH-
C(=0alkyl-0-GalNAc.

(0229} In certain embodiments, a compound, modified oligonucleotide, or oligonucleotide
comprises one or more subunits with the following formmula or a salt, solvate, or hydrate

thereof
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whersin:

R’ 15 H, adenine, guanine, thymine, cytosine, or uracil, or adenine, guanine, thymine,
cvtosine, or uracil, each comprising a Protecting Group (PG), a modified nucleohase,
optionally substituted alkyl, optionally substituted arvi, optionally substituted
heteroarvi, optionally substifuted carbocyclyl, optionally substituied heterocyclvl, or a
nucleobase 1sosierg;

L is 2 bond, a phosphodiester bond, a phosphorothioate bond, a intazole, a tetrarole, an amide,
areverse-ammide, a carbamate, a carbonate, urea, alkyl, or heteroalkyl;

R” is an oligonucleotide sequence. modified oligonucleotide, or compound;

Yii8 O, CHz, CH20, or optionaliy substituted NH;

Y218 O, CHy, CHL0, or optionally substituted NH;

Y315 CO, 8Os, PIOYO, CHy-0-C{0), CH-NH-C(0), CH-NH-80;, or CHa;

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

n:180,1,2,3, 4,5 or6; and

each my, ns, ng and ns 15 ndependently 0, 1,2, 3, 4,5, 6,7, 8,9, or 10,

1662361 In certain embodiments, a compound, modified oligonucieotide, or oligonucleonide

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

thersof
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Het, M (\}—Hetz
Ry LR
Formula X1{

wherein;

each n is independently 1,2, 3, 4, or 5;

each mis mdependently ¢, 1,2, 3,4, 5, or ¢,

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

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

gach Y1 18 independently O, CH(RY, S, =0}, S(=0), NH, substituted N group , NHC(=0),
C(=0WNH, PEOR-O-, PEOH S0, PESH-0, -0-PEOR-O-, -O-PEOH=8)-0-, -
O-P(=8)-0-, -O-P(=0)r-, -0-PE0YESY-, -O-P(ES Y-

each Y is independently O, CH(RY), S, $(=0), S(=0", NH, substituted N group , NHO(=0),
CEOINH, PEOR-O-, PEOY=8)-0, P(=5)-0, -0-P(=0)-0-, -O-P(=0}=5)}-0-, -
O-P(=Sh-0-, -0-P(=0)-, ~-O-PEOYN=8)-, -O-P(=Sh-;

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

R' is an oligonuclectide sequence, modified oligonucleotide, or compound Hnked by a bond,
a phosphodiester bond, a phosphorothicate bond, a triazole, atetrazole, an amide, a

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

\(\’{Qvﬁ%ﬁf\/ﬁu. O~ "OH
S0 IOH
oH

( ACHN
each Rs, Re, and R- is independently

Ro is optionally substituied heterocycivi;

each R* 15 independently H, alkyl, halo, OR®, or SR,

each RY is independently H, alkyl, halo, OR®, or 8R*; and

each R" 15 independently H or alkyl

[323%] In certain embodiments, R’ is OH. In certain embodiments, R’ is SH. In certain
embodiments, the 5" nucleoside of the modified oligonucleotide 1s Formula T and R’ 15 OH.

In certain embodiments, the 5" nuclenside of the modified oligonucleotide 1s Formuta  and R’
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is SH. In certain embodiments, the 5" nucleoside of the modified oligonucleotide is Formula
IFand R"is OH. In certain embodiments, the 5 nucleoside of the modified oligonucleotide 15
Fornuda 1Y and R’ 15 SH. In certaim embodiments, the 3" nucleoside of the modified
cligonucleotide is Formula 1 and R’ 1s OH. In certain embodiments, the 5' nucleoside of the
modified oligonucleotide s Formuda I and R’ is SH. In certain embodiments, the 5
nucleoside of the modified oligonucleotide s Formula IV and R" is OH. In certain
embodiments, the 5’ nucleoside of the modified oligonucleotide 1s Formula 1V and R’ is SH.
In certain embodiments, the 5" nucleoside of the modified oligonucieotide is Formula V and
R’ is OH. In certamn embodiments, the 5" nucleoside of the modified ohigonucleotide is
Fornuda V and R 15 SH. 1o certain embodiments, the 8" nuclsoside of the modified
oligonucleotide 1s Formula Viand R’ is OH. In certain embodiments, the 5" nucleoside of the
modified oligonucieotide is Formuia VI and R’ 13 SH. In certain embodiments, the 3
nucleoside of the modified oligonucleotide 1s Formula VH and R’ 15 OH. In certain
embodiments, the 5' nucleoside of the modified oligonucleotide 1s Formula Vi and R’ is SH.
In certain embodiments, the 5" nucleoside of the modified oligonucleotide i1s Formuta VIl
and R"1s OH. In certain embodiments, the 5" nucleoside of the modified oligonuclectide is
Formula VI and R"is SH. In certamn embodiments, the 5" nucleoside of the modified
oligonucleotide is Formula X1 and R’ is OH. In certain embodiments, the 5" nuclenside of
the modified oligonucleotide is Formula XIf and R’ 15 SH.

salt, solvate, or hvdrate thereof, wherein R is the modified oligonucleotide other than the 5
nucleoside. In certain embodiments, the 5" nuclecside of the modified oligonucieotide is
Formuda T and R 18 Q. In certain embodiments, the 3" nucleoside of the modified
oligonucleotide 1s Formula { and R' 18 8. In certain embodiments, the 5" nucleoside of the
modified oligonucleotide s Formula H and R’ is (. In certain embodiments, the 3'
nucleoside of the modified oligonucieotide is Formula I and R" 15 §. In certain embodiments,
the 5" nucleoside of the modified ohigonucleotide is Formula Hf and R 15 O, In certan
embodiments, the 5' nucleoside of the modified oligonucleotide i1s Formula flfand R' 158 In
certain embodiments, the 5" nucleoside of the modified oligonucieotide is Formula IV and R’
13 (0. In certain embodiments, the 5" nucleoside of the modified ohigonuclestide s Formulda
IV and R’ 15 8. In certain embodiments, the 5’ nucleoside of the moditied oligonucleotide is
Fornwla V and R’ 15 Q. In certain embodiments, the 5’ nucleoside of the modified
oligonucleotide 1s Formuda V and R’ 1s §. In certain ernbodiments, the 5" nucleoside of the
maodified oligonucleotide is Forroula Viand R’ 15 O, In certain erobodiroents, the §'
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nucleoside of the modified oligonucleotide is Formula Vi and R'is 8. In certain
embodiments, the 3" nucleoside of the modified oligonucieotide is Formula Vil and R"is O,
In certain embodiments, the 5" nucleoside of the modified chgonucleotide 13 Formula VI and
R’ is 8. In certain embodimerts, the 5" nucleoside of the modified oligonuclieotide s Formula
Vil and R 1s 0. In certain embodiments, the 5" nucleoside of the modified ohigonucleotide
s Formula VI and R' 15 8. In certain embodiments, the subunit is Formula X1 or a salt,
solvate, or hydrate thereof, wherein R is the modified oligonucleotide other than the &'
nucleoside. In certain embodiments, the 5" nuclecside of the modified oligonucieotide is
Formuda X31 and R 15 O, In certain embodiments, the 5" nucleoside of the modified
ohgonucleotide is Formula XU and R'is §.

Targes Nucleic Acids and Targes Regions

[3233] In certain embodiments, compounds described herein comprise or consist of an
oligonucieotide 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
nucletc acid 1s non-~coding. In certain such embodiments, the target nucleic acid is selected
frora an oRNA and a pre~-roRN A, mcluding ntronic, exonic and untranslated regions. In
certain embodiments, the target RNA 15 an mRNA. fn certain embodiments, the target nucleic
actd 1s a pre-mRMNA. Tn certain such embodiments, the target region is entirely withan an
exon. In certain such embodiments, the target region 1s entirely within an jotron. In certain
embodiments, the target region spans an intron/exon junction. In certain embodiments, the
target region is at least 50% within an infron.

[6234] In certain embodiments, compounds disclosed herein hybridize with a CFB nucleic
acid. The most common mechanism of hybridization mvolves hydrogen bonding between
complementary nuclecbases of the nucleic acid molecules. Hybridization can occur under
varying conditions. Hybridization conditions are sequence-dependent and are deternmuned by
the nature and coroposttion of the nuclewc acid molecules to be hybridized. Methods of
determuning whether a sequence hybridirzes specifically to a target nucieic acid are well
known in the art. In certain embodiments, the compounds provided herein specifically
hybridize with a CFB nucleic acid.

16235] Nucleotide sequences that encode CFB include, without himutation, the following:
GENBANK Accession Nos. NM_001710.6 (incorporated herein as SE(Q ID NG: 1),
nucleotides 31946095 to 31952084 of GenBank Accession No, NC_000006.12 {incorporated
heren as SEQ D NO: 2), GenBank Accession No. NM_001710.6 (incorporated herein as
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SEQ ID NG 33, and nucleoiides 3423522 to 3429511 of GenBank Accession No.
NT 1138913 (imcorporated herein as SEQ 1D NO: 4).

Complementarity

16236] Oligomucleotides provided herein may have a defined percent complementarity 1o a
particular nucleic acid, target region, oligonucleotide, or portion thereof. Non-complementary
nuclecbases may be tolerated provided that the oligonucleotide remains able to specifically
hybridize to the nuclewe acid, ohgonucleotide, 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%, 91%, 92%, 93%, 94%, 95%, 96%, 97%, 98%, 99%,
or 100% complernentary to a target nucleic acid, a target region, an oligonucleotide or
specified portion thereof. In certain embodiments, the oligonucleotides provided herain, or a
specified portion thereof, are 70% 1o 75%. 75% to 80%. 80% to 85%:. 85% to 90%, 90% to
9539%, 95% to 100%, or any number in between these ranges, complementary {0 a target
nucleic acid, a target region, an oligonucleotide or specified portion thereof. Percent
complementarity of an ohigonucleotide with a target nucleic acid, a target region, an
oligonucleotide or specified portion thergof can be determined using routine methods. For
exaimple, an oligonucleotide in which 18 of 20 nucleobases of the oligonuclectide are
complementary 1o a target region, and would therefore specifically hvbridize, would
represent 90 percent complementarity. In this example, the remaining non-complementary
nucleobases may be clustered or interspersed with complemeniary nuclechases and need not
be contfiguous to sach other or fo complementary nucleobases. As such, an ohigonucieotide
which is 18 nucleobases 1n length having four non-complementary nucleobases which are
flanked by two regions of complete complementarity with the target nucleic acid would have
77.8% overall complementarity with the target nucleic acid. Percent complerertarity of an
oligonucleotide with a region of a target nucleic acid, atarget 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
herean, or specified portions thereof, are fully complementary (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 to a target nucleic acid, a target
region, an oligonuclectide, or specified portion thereof. As used herein, “fully
complementary” means sach nuclechase of an oligonuclieotide s 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 oligonuciestide is fully
complementary {0 a target sequence that i3 400 nucleobases long, so long as there is a
corresponding 20 nuclechase 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-
nuclecbase oligonucleotide can be “{fully complementary™ to a 20-nucleobase region of a
target sequence that is 400 nucleobases fong. The 20-nucleobase portion of the 30-nucleobase
compound is fully complementary o the target sequence if the target sequence has a
corresponding 20 nucleobase porfion wherein each nucleobase 1s complementary o the 20-
nucleobase pottion of the compound. At the sarne timne, 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 {0 the target sequence.
(0237} 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, oligonucieotides described herein that
arg, orare up to 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, or 23 nuclecbases in length
comprise 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, or specified portion thereof In
certain embodiments, oligomucleotides described herein that are, or are up to 14, 15, 16, 17,
18,19, 20, 21, 22,23, 24,25, 26, 27, 28, 29, or 30 nucleobases 1n 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 nuclechase(s) relative to a target nucleic acid, a target region, an
ohigonucleotide, or specified portion thereof. In certain embodiments, the mismatch is at
position §,2,3,4,5,6,7, 8.9, 10, 11, 12, 13 or 14 from the 3'-end of the oligonucleotide. In
certain embodiments, the mismatchis atposition 1, 2,3, 4,5, 6,7, 8,9, 10, 11, o1 12, 13 or
14 from the 3"-end of the oligonucieotide. In certain embodiments, the mismatch forms a
wobble base pair with a corresponding nucleobase on the target nucleic acid. For example, i
certain embodiments, the nusmatch forms a wobble base pair selected from hypoxanthine
{nucleochase of inosine} and uracil {I. U base pair); guanine and uracil {:U base pair};
hypoxanthine and adenine {1 A base pair); and hypoxanthine and cvtosine {1:C base pair).
Accordingly, in certain embodiments, a mismaiched nucleobase on an oligonucleotide
comprises hypoxanthine, guanine, or uracil,

(6238} 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 nucieobases within a region of a nucleic acid. A “portion™ can also referio a
defined number of contiguous nuclecbases of an oligonucleotide. In certain embodiments, the
oligonucleotides are complementary fo at least an 8-nucleobase portion of a nucleic acid. In
certain embodiments, the oligonucleotides are complementary fo at least a 9-nucleobase
portion of a nucleic acid. In certain embodiments, the oligonucleotides are complementary to
at leasi a 10-nuclecbase 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 oligonucleostides are complementary to at least a 12-nucleobase
portion of a nucleic acid. In certain embodiments, the oligonucleotides are complementary to
at least a 13-nucleobase portion of a nucleic acid. In certain embodiments, the
oligonucleotides are complementary to at least a 14-nucleobase portion of a nucleic acid. In
certain embodiments, the oligonucleotides are complementary 1o at least a 15-nucleobase
poriion of a nucleic acid. In certain embodiments, the ohigonucieotides are complementary to
at least a 16-nuclechase portion of a nucleic acid. Also contemplated are oligonucleotides that
are complementary to at least a 9, 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
ohgonucleotide is an antisense oligonucleotide. In certain embodiments, a portion of the
antisense oligonucleotide is compared 1o 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, or 25
nuclechase portion 1s compared to an equal length portion of the target nucleic acid. In
certain embodiments, the oligonucleotide 15 a sense oligonucleotide. In certain embodiments,
a portion of the sense oligonuciectide is compared to an equal length portion of an antisense
oligonucleotide. In certain embodiments, an 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,
22,23, 24, or 25 nucleobase portion of a sense oligonucleotide 1s coropared to an equal length
portion of an antisense oligonucleotide.

fdentity

[63239] The ohigonucieotides provided herein mav also have a defined percent identitv to a
particular nucleic acid, target region, oligonucieotide, or specified portion thereof. As used
herein, an oligonucleotide s identical to a sequence disclosed herein if it has the same
nucleobase pairing ability. For example, a DNA which contains thymidine i place of uracil
m a disclosed RNA sequence would be considered identical 1o the RNA sequence since both
wracil and thymudine pair with adenine. Shortened and lengthened versions of the compounds
described herein as well as compounds having non-identical bases relative 1o the compounds
provided herein also are contemplated. The non-identical bases mayv be adjacent to each other
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or dispersed throughout the compound. Percent identity of an oligonucieotide is calculated
according to the number of bases that have identical base pairing relative 1o the sequence (o
which 1t 1s heing compared. o certain embodiments, oligonucleotides described herein, or
portions thereof, are, or are at least, 70%, 75%., 80%, 85%, 90%, 919%, 92%, 93%, 4%, 95%,
6%, 97%, 98%, 99% or 100% 1dentical (o one or more of the nucleic acids,
oligonucleotides, or a portion thereof, disclosed herein. In certain embodiments,
oligonucleotides described herein are about 70%, 75%, 80%, 85%, 90%, 91%. 92%, 93%,
04%, 95%, 96%, 97%, 98%, or 99% identical, or any perceniage between such values, to a
particular nuclete acid or ohigonucleotide, or portion thergof,

16240} To certain embodiments, an ohgonucleotide may have one or more masmatched
nucleobases. In ceriain such embodiments, the mismatch is at position 1,2, 3,4, 5,6, 7, 8, 9,
163, 11, 12, 13 or 14 from the 5'-end of the oligonucleotide. In certain such embodiments, the
mismaich 1s at 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, 15, 16,17, 18,19, 20, 21, 22, 23, 24, or 25 nucleobase portion 18 compared to an equal
length portion of the target nucleic acid. To certain embodiments, the oligonucleotide 1s a
sense oligonuclectide. In certain embodiments, a portion of the sense oligonucleotide is
compared to an equal length portion of the target nucletc acid. In certain embodiments, an 8,
910, 11,12, 13, 14,15, 16, 17, 18, 19, 20, 21, 22, 23, 24, or 25 nucleobase portion is
compared to an equal iength portion of the target nucleic acid.

Pharmaceutical Compositions and Formulations

[624%] Compounds described herein may be admixed with pharmaceutically acceplable
active ot mert substances for the preparation of pharmaceutical compositions or formulations.
Composttions and methods for the formulation of pharmaceutical composttions are dependent
upon a number of eriteria, including, but not limited to, route of adminisiration, extent of
disease, or dose {o be administered. Certain ernbodiments provide pharmaceutical
COMpOosItions comprising one or more compounds or a salt thereof. In certain embodiments,
the compounds are antisense oligonucleotides. In certain embodiments, the compounds are
oligomeric compounds. In certain embodiments, the compounds comprise or consist of one or
more modified oligonucleotides. In certain such erabodirnents, the pharroaceutical
composifion comprises one of more compound and a suitable pharmaceutically acceptable
diluent or carrier. In certamn embodiments, a pharmaceuiical composition comprises one ot
maore compound and a sterile saline solution. In certain embodiments, such pharmaceutical
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composition consists of one compound and a sterile saline solution. In certain embodiments,
the sterile saline 1s pharmaceutical grade saline. In certain embodiments, a pharmaceutical
composifion comprises one of more compound and slerile water. In ceriain embodiments, a
pharmaceutical composition consists of one compound and sterile water. In certain
embodiments, the sterile water 1s pharmaceutical grade water, In certain embodiments, a
pharmaceutical composition comprises ong or more compounds and phosphate-buffered
saline {PBS). In certain embodiments, a pharmaceutical composition consisis of one
compound and steriie PBS. In certain embodiments, the sterile PBS 15 pharmaceutical grade
PBS.

162421 A compound described herein targeted to CFB can be utilized in pharmaceutical
compositions by combining the compound with a suitable pharmaceutically accepiable
diluent or carrier. In certain embodiments, a pharmaceuiically acceptable diluent is water,
such as steride water suttable for injection. Accordingly, in one embodument, 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 acceptable diluent is water. In certain ernbodirsents, the compound
comprises or consists of one or more modified oligonucleotide provided herein.

16243} Pharmaceutical compositions comprising compounds provided herein encompass any
pharmaceutically acceptable salts, esters, or salts of such esters, or any other oligonucleotide
which, upon admirmstration to an animal, including a human, 1s capable of providing (durectly
or indirectly} the biologically active metabolite or residue thereot. 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 exarnple, the disclosure s also drawn to
pharmaceutically acceptable salts of compounds, prodrugs, pharmaceutically acceptable salis
of such prodrugs, and other bicequivalents. Suitable pharmaceutically acceptable salis
melude, but are not himited to, sodium and potassium salts. A prodrug can include the
incorporation of additional nucleosides at one or both ends of a compound which are cleaved
by endogenous nucieases within the body, to form the active compound. In certain
embodiments, the compounds or compositions further comprise a pharmaceutically
acceplable carner or diluent.

166244} 1t 1s understood that the examples and embodiments described herein are for
thustrative purposes and that various modifications or changes in hight thereof will be
suggested to persons skilled 10 the art and are to be mcluded 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 Embodiments

[3245] Certain embodiments include embodiment 1 to embodiment 97 following.

8246} Embodiment 1. A compound comprising a modified oligomucleotide 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, or at least 20 contiguous nuclecbases of any one
of the nucleobase sequences of SEQ 1D NOs: 11-44 or 96-102

162471 Embodiment 2. A compound comprising a modified oligonucteotide 14 to 23 linked
nucleosides in length having a nucleobase sequence comprising the nucleobase sequence of
any one of SEQ 1D NOs: 11-44 or 96-102.

[3248] Fmbodiment 3. A compound comprising a modified oligonucleotide having a
nuclecbase 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 oligonucieotide 15 at least 80%, at least 83%, at least
9%, or at least 95% complementary to the nucleobase sequence of SEQ ID NG: 1 or 3.
6288} Embodiment 5. The compound of any one of embodiments 1-4, wheretn the moditied
oligonucleotide comprises at least one modification selected from a modified mternucleoside
linkage, a modified sugar, and a modified nuciecbase.

6251} Embodiment 6. The compound of any one of embodiments 1-5, wherein the
compound is double-stranded.

102521 Embodiment 7. A compound comprising a first modified oligonucleotide 14 t0 23
linked mucleosides in length having a nucleobase sequence comprising at least 14, at least 15,
af least 16, at least 17, at least 18, ai least 19, or at feast 20 contiguous nucleobases of any of
the nucleobase sequences of SEQ 1D NOs: 11110 and a second modified oligonucleotide 14
to 23 linked nucleosides in fength having a region of complementarity to the first modifiad
oligonucleotide.

162531 Embodiment 8. A compound comprising a first modified ohgonucleotide 14 to 23
linked nucleosides in length having a nucleobase sequence comprising the nuclecbase
sequence of any one of SEQ 1D NOs: 11-110 and a second modified oligonucieotide 14 10 23
tinked mucleosides in length having a region of complementarity to the first modified
oligonucleotide.
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[6254] Embodiment 9. A compound comprising a first modified oligonucleotide having a
nuclecbase sequence selecied from the nucleobase sequences of any one of SEQ 1D NOs: 11-
110 and a second modified oligonucleotide 19 1o 23 linked nucleosides n length having a
region of complementarity to the first modified oligonucieotide.

8285} Embodiment 10. The compound of any one of embodiments 7-9, wherein the
nuclecbase sequence of the first modified oligonucleotide has at least 80%, at least 85%, at
teast 90%, or at least 953% complementarity or identity to the nuclecbase sequence of SEG ID
NO: 1 or 3 over s fength.

16256} Embodiment 11. The compound of any one of embodiments 7-10, wherein the
nucleobase sequence of the first modified ohigonucieotide has at least 1, at least 2, or at least
3 musmatches to a region of the nucleobase sequence of SEQ D NG: 1 or 3 that is the same
fength as the first modified oligonucieotide.

[63257] Fmbodiment 12. The compound of any one of embodiments 7-11, wherem the region
of complementarity between the first modified oligonucleotide and the second modified
oligonucleotide ts 14 to 23 linked nucleosides i length.

[6258] Embodiment 13. The compound of any one of embodiments 7-11, wherein the region
of corplersentarity between the first modified oligonucleotide and the second modified
oligonucleotide is 19 to 23 hinked nucleosides i length.

[3259] Embodiment 14. The compound of any one of embodiments 7-11, wheremn the region
of complementarity between the first modified oligonucleotide and the second modified
oligonucleotide is 21 to 23 linked nucleosides in length.

16260} Embodiment 15. The compound of any one of embodiments 7-11, wherein the first
modified oligonucleotide 1s fully complementary to the second modified oligonucleotide.
10261} Embodiment 16, The compound of any one of embodiments 7-15, wherein the first
mwodified oligonucleotide comprises at least one modification selected from a modified
internucleoside linkage, a modified sugar, and a modified nuclecbase.

(0262} Embodirent 17. The compound of anv one of embodiments 7-16, wherein the second
madified oligonucleotide comprises at feast one modification selected from a modified
internucleoside linkage, a modified sugar, and a modified nuclechase.

16263} Embodiment 18. The compound of any one of embodiments 3, 16 or 17, wherein the
modified mnternucleoside hinkage 15 a phosphorothioate intemucleoside linkage or a
methyiphosphonate internucleoside linkage.

[3264] Embodiment 19. The compound of embodiment 18, wherein the phosphorothicate
mternucleoside linkage or methvlphosphonate internucleoside Tinkage 15 at the 3’ teroninus of
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the first or second modified oligonucleotide or at the 5" termunus of the first modified
oligonucleotide.

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

[3266] Embodiment 21. The compound of emvbodiment 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,

10268] Embodiment 23 The compound of any one of embodiments 7-15, wherein each
nucleoside of the first modified oligonucleotide comprises a modified sugar.

13269} Embodiment 24. The compound of anv one of embodiments 7-15, wherein gach
nucleoside of the second modified oligonucieotide comprises a modified sugar.

[G270] 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 sugarora
combination thereot.

16271] Embodiment 26. The compound of embodiment 25, wherein the modified sugar
comprises a modification selected from LNA, cEt, 2'-MOE, 2'-F, 2’-OMe, and 2'-deoxy, or a
combination thereof.

[3272] Fmbodiment 27. The compound of embodiment 23, wherein the first modified
oligonucleotide comprises no more than ten 2'-F sugar modifications.

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

[6274] Embodiment 29, The compound of any one of the preceding emvbodiments,
comprising a conjugate group.

[6275] Embodiment 30. The compound of embodiment 29, whersin the conjugate group is
attached to the 5’ end of the modified oligonucleotide.

[3276] Embodiment 31. The compound of embodiment 29 or 30, wherein the conjugate
group comprises a targeting moiety.

[6277] Embodiment 32. The compound of embodiment 31, wherein the {argeting moiety
comprises one or more GalNAc,

16278] Embodiment 33, The compound of embodiment 32, whergin the modified

oligonucleotide 1s the second modified ohgonucleotide.
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[627%9] Embodiment 34. The compound of embodiment 32 or 33, wherein the one or more
GalNAc are attached to the 2" or 37 position of the ribosyl ring of the 5" nucleoside of the
modified oligonucleotide.

3286] Embodiment 35 The compound of embodiment 34, whergin the 5 nucleoside is of

the following formula;

Y, ¥,
Y
OH }n‘! \N\p2
HO 8 \‘f,;
e NH
HOUT A0 o N N
NTN ( N
NHAC a Ay ¢ b
A o
o A . (;\aw;\a -
ool S
NHAC ing a/ o Qg
HQ-E‘TQS/O\)
NHAC

Formula X,

wherein:

R” is H, adenine, guanine thymine, cytosine, or uracil, or adenine, guanine, thvmine,
cytosine, or uracil, each comprising a Protecting Group (PG), a modified nucleobase,
optionally substituted alkyl, optionally substituted aryi, optionally sabstituted
heteroaryl, optionally substituted carbocyelyl, optionally substituted heterocvelyl, or a
nucleobase 1sostere;

L 1s a bond, a phosphodiester bond, a phosphorothicate bond, a triazole, a fetrazole, an amude,
a reverse-amide, a carbamate, a carbonate, urea, altkyl, or heteroalkyl;

R? is an oligonucleotide sequence or modified oligonucleotide:

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

Y3218 O, CHa, CH20, or optionally substituted NH;

Y315 CO, 8Gs, PUO0, CH2-O-C(0), CH-NH-C(O), CH-NH-S02, or CHa;

Yi 18 CO, 86, PUOHO, CH-O-C(0), CH-NH-C(O), CH-NH-SO:, or CHy;

mis(,1,2.3, 4,5, or6; and

each 01, 13, na and ns 1s ndependently 0,1, 2,3, 4, 5,6, 7. 8.9, or 10,

113



CA 03240273 2024-05-24

WO 2023/097291 PCT/US2022/080448

[628%] Embodiment 36. The compound of embodiment 34, wherein the 3’ nucleoside is
selected from any one of Formulae I-VHI and X1, and wherein R’ is S or SH and R is the
portion of the modified ohgonucleotide other than the 5’ nucleoside.
16282] Embodiment 37. The compound of embodiment 34, whergin the 5" nucleoside is
selected from any one of Formulae I-VIT and X1, and wherein R'1s O or OH and R is the
poriion of the modified oligonucleotide other than the 5" nucleoside.
[G283] Embodiment 38, A compound comprising a first modified oligonucieotide having a
nuclechase sequence selecied from any one of the nuciecbase sequences of SEQ 1D NOs: 11-
110 and a second modified oligonucleotide 14 1o 21 linked nucleosides in length fully
complementary to the first modified oligonucieotide.
[6284] Embodiment 39. A compound comprising a first modified oligonucleotide having a
nucleobase sequence selected from any one of the nuciecbase sequences of Ref [ NOs:
TA0478-490, JAOR40, TAOR4Z-846, JAODRSZ-462, TAGE72-882, TAORRT-R90, [A1010-1012,
and [A1015-1018 and a second modified oligonucleotide 14 to 21 linked nucleosides in
tength fully complementary to the first modified oligonucleotide.
16285} Embodiment 40. A compound comprising a first modified oligonuclectide having a
nucleobase sequence selected from any one of the nucleobase sequences of Ref [ NOs:
A0478-490, TAOB40, TAO842-846, TAOB52-862, FAOGRTZ-882, TAOBET7-890, IAT010-1012,
and TA1015-1018 and a second modified ohigonuclestide having a mucleobase sequence
selected from any oune of the nucleobase sequences of Ref H NOs: IS0570-587, IS0969,
1S0972-977, 181023-1027, 1S1029, 1S1031-1037. I81042-1046, IS1082, IS1085, 181086,
IR1091-10095, IS1108-1111, IS1236-1239, 151242, 151249, and 1812511254
16286} Embodiment 41, A compound comprising a first modified oligonuclectide having a
nucleobase sequence selecied from any one of the nucieobase sequences of Retf [ NOs:
ADB40, FAOR4Z, TADREE, TAT010-1012, and 1A1016 and a second modified oligonucientide
having a nucleobase sequence selected from any one of the nucleohase sequences of Ref ID
NOs: IS0972, 1IS0974, 181109, 181236, 151239, (51242 and IS1252.
6287} Embodiment 42. A compound of any one of embodiments 1-41, wherein the
compound i3 in a pharmaceutically acceptable salt form.
16288} Embodiment 43. The compound of embodiment 42, wherein the pharmaceutically
acceptable salt 1s a sodium salt.
13289] Embodiment 44, The compound of embodiment 42, wherein the pharmaceunically

acceptable sall is a potassium salt.
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[6296] Embodiment 45. A modified oligonuclieotide according to the following chemical

structure:
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or a pharroaceutically acceptable salt or stereotsomer thereof.
16291} Embodiment 46. A modified oligonucleotide according to the following chemical

structure:

117



WO 2023/097291

semn <O
/<o om
0 oH

SNof N
-0 R . AcHN
o s [N N G’/\\L’
< NP s g—§

OH

MY OND Y .
W JQ )f "o QH

CA 03240273 2024-05-24

NHy
N‘ﬁ/\N
1) e

or a pharroaceutically acceptable salt or stereotsomer thereof.
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[6292] Embodiment 47. A modified oligonucleotide according to the following chemical

structure:
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or a pharmaceutically acceptable salt or steresisomer thereof,

[6293] Embodiment 48. A modified oligonucleotide according to the following chemical

structure:
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or a pharmaceutically acceptable salt or sterecisomer thereof.

(0294} Embodirent 49. A modified oligonuclentide according to the following chenucal

structure:
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or a pharmaceutically acceptable salt or stereoisomer thereof,
162957 Embodiment 50. A modified oligonmucleotide according to the following chemical

struciure:

HQ ,(‘"';)f(,H
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or a pharmaceutically accepiable salt or stereoisomer thereof
[3296] Embodiment 51. A modified oligonuclestide according 1o the following chemical

structure:
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or a pharmaceutically acceptable salt or steresisomer thereof,

162971 Embodiment 52. A modified oligonucleotide according to the following chemical

struciure:
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or a pharmaceutically acceptable salt or steresisomer thereof,
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16298] Embodiment 53, The modified oligonucleotide of any one of erabodiments 45-52,

wherein the pharmaceutically acceptable salt is a sodium salt or a potassium salt,

[6299] Embodiment 54 The modified oligonucleotide of embodiment 53, which is 2 sodium

salt according to the following chermcal structure:
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[G300] Embodiment 55. The modified oligonucleotide of embodiment 33, which is a sodium

orer thersof.

3

salt according to the following chemical siructure:
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ot a stereoisorer thereof,
[G301] Embodiment 56. The modified oligonucleotide of embodiment 33, which is a sodium

salt according to the following chemical siructure:
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or a stereoisomer thereof,

16302] Embodiment 57. The modified oligonucleotide of embodiment 53, which is a sodium

t=

salt according to the following chenical structure:
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or a stereoisomer thereof,

13303] Embodiment 58.

e of embodiment 53, which is a sodium

The modified oligonucleotid

.

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

[6304] Embodiment 59 The modified oligonucleoiide of embodiment 53, which 1s a sodium

salt according to the following chemical structure:

or a stereoisomer thereof.
[3305] Embodiment 60. The modified oligonucleotide of embodiment 53, which is a sodium

salt according to the following chemical structure:
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[6306] Embodiment 61. The modified ohigonucleoiide of embodiment 53, which 1s a sodium
o=

salt according to the following chemical structure:

or a stereoisomer ther
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or a stereoisomer thereof,

16307] Embodiment 62. A compound according 1o the following chenucal structure:
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or a pharmaceutically accepiable salt or stereoisomer thereof
[3308] Embodiment 63. A compound according to the following chemical structure
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or a pharmaceutically acceptable salt or stereoisomer thereof,
[630%] Embodiment 64. A compound according to the following chemncal structure;
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or a pharmaceutically acceptable salt or sterecisomer thereof,
[6318] Embodiment 65. A compound according to the following chemical structure



WO 2023/097291

03240273 2024-05-24

PCT/US2022/080448

On
. \({VAH oH
~o AcHN._ O
Aok ool ~3 DR /
SN N4 B .
L>( !"O % / \\\\
oH /
Ny S SN >4 0. / g
NP NS Nty o g / N r Osgd
O NH A= NHAC po ~ - 2 N AN
X ‘\N/ N "‘{Lf\ bt G// N O 2 / T /<< =N g o
. gy N P [/ Fo R N
i RO L ;o O N L ] o
Mo, { FOH N { / o SRS
N (;:5 HO }—M:i?-::} / { wol B HoN ~n
=" Ng i . F N Oy
w JA T, M SNy ;] d_ 0 N Hall, o
I o4 AN Oy / ! ~ i =N e
a PN, o ,P\ / YA % i e
N o s { O N \ FTN o
Y A=AV /<\§ / / )\T)“ S INE 1
RS N,---h.} o / foes £ ’ o P
4 ezt o £ { / Plp . Oy
o N= > N, i /0 F LN
ws P Y , ' 0 { g N o o
oy NHy #,M Ous / S =N,
T I N i ] ¢ M CSEVAN
O N o] Is} o on II / 0 \N~'< \\,—t,'// F\‘x O§/
Cid =
o L4 PN e / / ,G;i}& B BN ™
o A TN / RO F N
o 1t Yt / / Yo BN
LN Nt ol R / / o o ) OH
/P§‘() \ NHz Hy \0 \\Sf\ II / \Z p N, O}—N / b
/oM - L e
Sy N N o o [ SN W )
fon O RN P ¢ b= St N
0 . ~<, \\N LN O ,I / HO /) / : o]
), . N/ P G W, HaN LN
. O p== P4 ~. { / ;0N ) FOR
HOL” Q/; a P / / O. o o o
S\ FSEC / { \> ﬁN (( Qg;_ N
~ N & o o of f 0 {\,‘ st (N
? [A— H}*-—N / II 7 4 — A ™ /> “
o LY { Ny / ut 5 g o
d -~{ N / HOL™ o iy HpN  \ Og/
o / - N f L I P, A Hy Ky g
O N - / { S I ~.
MO o Ny HN oy & / / G NH L o o
Fog A 2 Hy AV 4 / /' .ﬂ;N S 0\ ;
., / oM / -5 & N N oo
y NGB Q / N w0
N = / / i / . 2
h o YA i g == PR
%Nﬂ/ [T /o HOL o J 0.
o F n=( -7 (‘o [ 400 F £ Mon
el ST 0y / / N /=N @
A YN G e P / / J ('/ NHON }‘“N/ S
G\\/ ,.N\ M, o /é\xe OH /I ,/ K::&N \{\ N 3 0~2\
. S { o i
L0 R < P o / / wo. P ¢ HN G
\_M HN g (\ / / “Fia, 0\ \ OQP/
HO. P d N .;/ o] H ! Q/\ < L d “~on
Fo X o AN O/ / / N I Q §
o. ¢ N g o H i e //‘< 0 g
7o e W el { o = NS L
~0 N ol / { Ho P N= _ u!
YA 7K ; / oo © NHz N Ouyyf
, o G M " / / A N o 5
HO.L O S F / / SN __{, N g o
5 o FoOSEL T N VN S AN
P
o 4 =N o OH / =0, N—§ }—ﬁ’)\ 5’ O~
/¢ ) Fo AN "'
M i i I O MM N
~0 N”“Q, N 4 b (3~/ i / AQ\P/ o 2 o /0
L
J CEERTRVANY 4 { /' FNo N NHa HgM B P
RO/ 0 o 4 N Lo od
“F © AN / ! ~ =N ot
A P Fan / A G B G SN
~ NN g = [ R P
— ¢ 7, }’NJ\O- / /I o “ & o
M,N ~.<: _/N u /b / / HO\‘P; 4 (}\\P/
nol > N ’?__/ ~— J/ / o AN . F p ~sn
S ° / 7l N ey
-~ / 0 Y NN o
S i N >-" {J
S / . o G HM N .
T / R I} \ G fo
~— f Po, N N
~ i AR Y 2 N
e :'I S N Ny O /é\jg SH
\\\ 7 s f 4
e / -0 ,‘; P PN
R AN P /
~ o =/ P Y
LN 4 oH
,P%Q 2 [e]

or a pharmaceutically acceptable salt or sterecisomer thereof
16311} Embodiment 66. The compound of any one of embodiments 62-65, wherein the

pharmaceutically acceptable salt1s a sodium salt or a potassium salt.
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16312} Embodiment 67. The compound of embodiment 66, which is a sodium salt according

PCT/US2022/080448

CA 03240273 2024-05-24

1o the following chemical structure:
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16313} Embodiment 68. The compound of embodiment 66, which is a sodium salt according

1o the following chemical structure:
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or a stereoisomer thereof,
13314} Embodiment 69. The compound of embodiment 66, which s a sodium salt according

to the following chemical structure:
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or a sierecisomer thereof.
[3315] Fmbodiment 70. The compound of embodiment 66, which is a sodium salt according

1o the following chemical structure:
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or 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 carriar
- o~ Y ~3 5 T

[3317] Embodiment 72. A composition comprising a compound or modified oligonucleotide

8

13

NN E
of any one of the preceding embodiments, for use i 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
to a subject in need thereof,

13319] Embodiment 74. 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 3 compound or modified oligonucleotide targeted o CFB, thereby
treating. preventing, or ameliorating the disease, disorder, or condition.

[6328] Embodiment 75. The method of embodiment 74, wherein the disease, disorder, or
condition 1s a complement pathway disease.

[6321] Embodiment 76. The method of any one of embodiments 73-75, wherem
administering the compound inhibits, reduces, and/or improves the disease, disorder,
condition of a sympiom thereof

[3322] Fmbodiment 77. A method of inhibiting expression of CFB 10 a cell comprising
comtacting the cell with a compound or modified oligonucleotide targeted to CFB, thereby
inhibiting expression of CFB in the cell.

[6323] Embodiment 78. The method of embodiment 77, whergin the cell is in the hiver of an
mdividual.

[6324] Embodiment 79. The method of embodiment 78, wherein the subject has, or 15 at risk
of having, a complement pathway disease, disorder, condition or a symptom thereof.

[3325] Fmbodiment 80, A method of reducing or inlubiting a complement pathway disease,
disorder, condition or a symptom thereof comprising administering to a subjact in need
thereot a compound or modified oligonuclieotide targeted to CFB.

[6326] Embodiment 81, The method of embodiment 80, whergin the subject has, or 15 at nisk
of having, a coraplement pathway disease, disorder or condition or a svmptom thereof
33271 Embodiment 82. The method of any one of embodiments 74-81, wherein the disease,
disorder or condition i3 atypical hemolytic uremic syndrome {aHUS), paroxysmal nocturnal
hemoglobinuria (PNH), C3 glomerulopathy (C3G), IgA nephropathy (IgAN), systenuc tupus
ervthematosus (SLE), diabetic nephropathy, membranous nephropathy, polycystic kidney
disease, age-related macular degeneration, thrombotic microangiopathy, myasthenia gravis,
ischerma, reperfusion injury, or theumatoid arthritis (RA).

16328] Embodiment 83. The method of any one of embodiments 74-82, wherein the disease,
disorder or condition is lupus nephritis.

[3329] Embodiment 84. The method of any ong of embodiments 74-83, wherein the

compound 1§ a cornpound targeted 1o CFB.
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[6338] Embodiment 85. The method of any one of embodiments 74-34, wherein the
compound is the compound or modified oligonucleotide of any one of embodiments 1-70 or
the composition of embodument 71 or 72.

[3331] Embodiment 86. The method of embodiment 835, wherein the cormpound, modified
oligonucleotide, or composttion 1s administered parenterally.

[3332] Embodiment 87. Use of a compound targeted to CFB for trealing, preventing, or
ameliorating a disease, disorder or condition assoctated with CFB comprising administering
1o a subject in need thereof a compound or modified oligonucieoiide targeted to CFB.

[6333] Embodiment 88. The use of embodiment 87, wherein the disease 1s a complement
pathway disease, disorder, condition or a syrapiom thereof

[3334] Embodiment 89. The use of embodiment 87 or 88, wherein the compound is a
compound targeted o CFB.

[3335] Fmbodiment 90. The use of anv one of embodiments 87-89, wherein the compound is
the compound or modified oligonucieotide 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
medicarment for treating, preventing, or ameliorating a disease, disorder or condition
assoctated with CFB.

[3337] Embodiment 92. The use of any one of embodiments 87-91, wherein the disease is a
complement pathway disease, disorder or condition or a symptom thereof, atvpical hemolviie
uremic syndrome {aHUS}, paroxysmal nocturnal hemoglobinuria (PNH), €3 glomerulopathy
{C3G), TgA nephropathy (IgAN), systemic hupus ervthematosus (SLE), diabetic nephropathy,
membranous nephropathy, polveystic kidney disease, age-related macular degeneration,
thrombatic mucroangiopathy, myasthema gravis, 1schemia, reperfusion injury, or rheumatoid
arthritis (RA).

[3338] Embodiment 93. The use of anv one of embodimenis 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.

[6346] Embodiment 95. The use of any one of embodiments 87-94, wherein the compound is
the compound or moditied ohgonucleotide of any one of embodiments 1-70 or the

composition of embodiment 71 or 72.
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[334%] Embodiment 96. The method or use of anv one of embodiments 73-95, wherein the
compound or composition is adminisiered to the subject about once every three months o
about once every year.
3342] Embodiment 97 The method or use of any one of embodiments 73-96, wherein the
compound or composition i1s admirustered to the subject about once every three months,
about once every six months, or about onece every vear.

EXAMPLES
[3343] The following examples describe the process to ideniify lead compounds targeted (o
CFB. Certaim compounds are distinguished as having high potency and tolerability.
16344} The following examples serve only to illustrate the compounds described herein and
are not intended to hnmi the same. The following examples and related sequence listing
accompanying this filing may identify sequence as etther “RNA™ or “BNA™ however, as
disclosed herein, those sequences may be modified with any combination of chenucal
modifications. One of skill in the art will readily appreciate that the designation of a sequence
as “RNA” or “DNA” is, in certain instances, arbifrary. For example, an oligonucieotide
comprising a nucleoside comprising a 2'-OH sugar molety and a thvimine base could be
described as a DNA having a modified sugar (2'~OH for the natural 2'-H of DNA) or as an
RNA having a modified base (methvlated uracil for natural uracil of RNA}. Accordingly,
nucleic acid sequences provided herein, including, but not limited to, those i the sequence
listing, are ntended to encompass nuclewc acids containing anv combination of natural or
maodified RNA and/or BNA, including. but not limited to, such nucleic acids having modified
nucleobases.
[6345] Each of the references recited in the present application is incorporated herein by

reference in ifs enfirety.

Table 1. Chemical Nomenclature

Abbreviation Structure

‘my 2-OG-methyl sugar modification (e.g., mA, mG, mC, ml)
°f 2'-F sugar modification (e.g., fA, G, {C, {1}
e Phosphorothioate internucleoside hinkage
€0 Phosphate internucleoside linkage

aly Inverted abasic deoxyribose

‘HY” Formula l

‘H2 Formula Il

H4” Forroula 11

‘He” FormulalV

HT Formuda V
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Abbreviation Structure
HY Forroula Vi
‘Hd Formula VI
THEL Formuda VI
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 Rel 1D
NG, identifies i as an antisense strand or sense strand of a compound, respectively. T is
understood that the sequence set forth in each SEQ 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 1D NO indicate a combination of nucleobase sequence and chemical
modifications. “Start site” mndicates the 5'-most nucleotide to which the compound 1s targeted
in the human gene sequence (oppostie to the 3'- most nucleoside of an antisense
oligonucleotide). “Stop site” idicates the 3'-most nucleotide 1o which the compound s
targeted in the human gene sequence opposite to the 3'-most nucleoside of an antisense
cligonucleotide). Each compound listed in Tables 2 and 3 is targeted to the human CFB

mRNA, designated herein 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 Seq SEQ Antisense Seguence SEQ Sense Seguence SEQ

Number o s {53} s {53} i

NO:1 | NO:I NO: NO:

Start | Stop

Site Site
RD1705 946 | 960 UALICCAUCUAGCAUCAGGUAG 11 UCUACCUGAUGCUAGAUGGAUA 45
RD1706 943 | 963 UCUGAUCCAUCUAICACCAGG 12 UCCUGGBUGUUAGAUGGAUCAGA 45
RD1707 | 2398 | 2418 AGAAAACCCARAUUCUCALICU 13 | UAGAUGAGAAUUUGGGUUUUCU | 47
RD1708 | 2398 | 2418 AGAAAACCCAAAUUCUCALUCC 14 | UGGAUGAGAAUUUGGGUUUUCU | 48
RDA709 | 2281 | 2301 UAGACAUCCACUAUUCCCCAG 15 UCUGGGGAAUAGUGGAUGUCUA | 49
RD1710 | 22931 | 2301 UAGACAUCCACUAUUCCCCAY 16 UALGGGGAAUAGUGGAUGUCUA | 50
RD1711 | 2284 | 2304 UUGCAGACAUCCAUUACUCCE 17 UGGGAGUAAUGGAUGUCUGCAA 51
RDA712 | 2284 | 2304 UUGCAGACAUCCAUUACUCCC 17 UGGGAGUAAUGEAUGUCLACAA 52
RD1713 | 2284 | 2304 LUGCAGACAUCCAULACUCCY 18 VAGGAGUAAUGGAUGUCUACAA 53
RD1714 241 | 261 UUGAUCUCUACCCUCUCCAGA 19 UUCUGGAGAGGGUAGAGAUCAA 54
ROA71S | 1759 | 1778 UCUAUCUCCAGGUUCCECULIO 20 UGAAGLGGAACCUGGAGALAGA 55
RD1716 | 2050 | 2070 | UUGAUGUAGACCUUCUUCCGA | 21 UUCGGAAGAAGGUCUACAUCAA 55
RD1725 947 | 967 UCUGUCUGAUCCAUCUAGCAC 22 UBUGCUAGAUGGAUCAGACAGA 57
RD1726 947 | 967 SCUGUCUGAUCCALCUAGCAC 22 UGUGCUAGAUGGAUCAGAUAGA 58
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Compound Seq SEQ Antisense Seguence SEQ Sense Seguence SEQ
Numbar 0 iD {53} iD {5"-3% D

NG | NO: NO: NG:

Start | Stop

Site Site
RD1727 947 967 UCUIGLUITUGAUCCAUCUAGCAT 22 UGUGCUAGALGGAUCAGAAAGA 59
RD1728 1988 | 2008 AUCCUGUGCAGGGAGCAGCULC 23 GAGCUGCUCCCUGCACAGGAY 63
RD1729 1888 | 2008 AUCCUGUGCAGGGAGCAGCUC 23 GAGCUGCUCCCUGCACAGAAU 61
RD1730 1988 | 2008 AUCCUGUGCAGGGAGCAGCUC 23 GAGCUGCUCCCUGCACAAGAU 62
RD2282 2050 { 2070 LUGAUGUAGACCUUCUUCCGA 21 UUCGGAAGAAGGUCUACALICAA 56
RD2273 493 515 UGAAAGAGAUCUCAUCACUCACA 24 UGUGAGUGAUGAGAUCUCUUUCA 63
RD2275 1383 | 1404 UAGACAUCCAGAUAAUCCUCCC 25 JGGGAGGAUUAUCUGGAUGUCUA 64
RD2276 1452 | 1473 UCAUUGUCUUUCUUGGAAGCCA 26 LGGCUUCCAAGAAAGACAAUGA 65
RD2277 1759 | 1779 UCUAUCUCCAGGUCCCACULC 27 UGAAGCRGGRACCUGGAGAUAGA 66
RD2278 2056 | 2076 UCAUUCUUGAUGUAGACCUCC 28 UGGAGGUCUACAUCAAGAALIGA 67
RD2279 923 944 UGUAGAUGUUCAUGGAGICUGA 29 UCAGGCUCCAUGAACAUCUACA 63
RD2380 2284 | 2304 UUGCAGACAUCCAUUACUCCC 17 UGGGAGUAAUGGAUGUCUGCAA 51
RD2381 2282 1 2304 UUGCAGACAUCCAUUACUCCTICA 30 UGGGGAGUAAUGGAUGUCUGCAA 69
RD2382 2282 { 2304 UUGCAGACAUCCAIJACUCCCCA 30 UGGGAGUAAUGGAUGUCUGCAA 51
RD2383 2283 | 2304 UUGCAGACAUCCAUUACUCCCC 31 UGGGAGUAAUGGAUGUCUGCAAL 70
RD2384 2282 1 2304 UUGCAGACAUCCAUUATUCCICA 30 | UGGGGAGUAAUGGALGUTUGCAAL 71
RD2385 2282 { 2304 UUGCAGACAUCCAIJACUCCCCA 30 UGGGAGUAAUGGAUGUCUGCAAU 70
RD2336 2281 | 2301 UAGACAUCCACUAUUCCCCAG 15 UCUGGGGAAUAGUGGAUGUCUA 45
RD238% 2279 { 2301 UAGACAUCCACUAUUCCCCAGCU 32 CUGGGGAAUAGUGGAUGUCUA 72
RD2380 2273 { 2301 UAGACAUCCACUAUUCCCCAGCY 32 CUGGGGAAUAGUGGAUGUCUAY 73
RD2331 2280 2301 UAGACAUCCACUALUUCCCCAGC 33 UGCUGGGGAALAGUGGAUGUCUA 74
RD2352 2396 | 2418 AGAAAACCCAAAUUCUCAUCUUG 34 CAAGAUGAGAAUUUGGGUUUUCY 75
RD2393 2396 | 2418 AGAAAACCCAAAUUCUCALICUGS 35 CCAGAUGAGAAUUUGGGUUUUCU 76
RD23%94 2387 | 2418 AGAAAACCCAAAUUCUCALICUG 36 UCAGAUGAGAAUUUGGGUHIIUCY 77
RD2335 2397 | 2418 AGAAAACCCAAAUUCUCAUCUG 36 CAGAUGAGAAUUUGGGUUUUCY 78
RD2336 2397 | 2418 AGAAAACCCAAALIUCUCAUCCG 37 CGGAUGAGAAUUUGGGUILILILCY 79
RD2401 940 960 UAUCCAUCUAGCAUCAGGUAG 11 UCUACCUGAUGCUAGAUGGAUA 45
RD2402 938 Sy UAUCCAUCUAGCAUCAGGUAGAU 38 UCUACCUGAUGCUAGAUGGAUA 45
RD2403 939 960 UAUCCAUCUAGCALCAGGUAGA 38 UUCUACCUGAUGCUAGAUGGAUA 80
RD2404 933 360 UAUCCAUCUAGCAUCAGGUAGG 40 UCCUACCUGAUGCUAGAUGGAUA 81
RD2405 938 Sy UAUCCAUCUAGCAUCAGGUAGA 35 UCUACCUGAUGCUAGAUGGAUA 45
RD2406 938 960 UAUCCAUCUAGCAUCAGGUAGAL 38 UCUACCUGAUGCUAGAUGGAUAU 82
RD2407 844 360 UAUCCAUCUAGCAUCAGGUAG 11 UCUACCUGAUGCUAGAUGGAUAL 82
RD2408 938 960 LIAUCCAUCUAGCAUCAGGUAGA 39 UCUACCUGAUGCUAGAUGGAUAU 82
RD2409 938 960 UAUCCAUCUAGCAUCAGGUAGG 40 UCCUACCUGAUGCUAGAUGGAUAU 83
RD2501 2398 | 2418 AGAAAACCCAAAUUCUCAUCU 13 UAAUUUGGGUUUUCU 84
RD2502 2388 | 2418 AGAAAACCCAAALICUCAUCU 13 UAALLLIGGGUUIIUCY 4
RD2503 2398 | 2418 AGAAAACCCAAAUUCUCAUCYU 13 UAALULUGGGUUUUCY &84
RD2504 2398 | 2418 AGAAAACCCAAAUUCUCAUCU 13 UAAUUUGGGUUUUCU 84
RD2505 2398 | 2418 AGAAAACCCAAALUCUCAUCU 13 UAAUUUGGGIHIIICY 24
RD2506 2398 | 2418 AGAAAACCCAAAUUCUCAUCYU 13 UAALULUGGGUUUUCY &84
RD2507 2398 | 2418 AGAAAACCCAAAUUCUCALICY 13 UAAUUUGGGUUUUCU 84
RD2508 2398 | 2418 AGAAAACCCAAAUUCUCAUCU 13 UAAUUUGGGUUUUCU 84
RD2509 2388 | 2418 AGAAAACCCAAALIICUCAUCY 13 UAALLLGGGUIIUCY 84
RD2512 2393 | 2418 AGAAAACCCAAAUUCUCAUCY 13 UUUGGEGEUUUUCU 85
RD2513 2273 { 2301 UAGACAUCCACUAUUCCCCAGCY 32 | AGCUGGGGAAUAGUGGAUGUCUAU 86
RD2518 2388 | 2418 AGAAAACCCAAALICUCAUCU 13 AAUUUGGGUUUUCY 87
RD2519 2398 | 2418 AGAAAACCCAAAUUCUCAUCYU 13 AUUUGGEEUUUUCY 88
RD2520 2278 {1 2301 UAGACAUCCACUALUCCCCAGCY 32 AGCUGGGGAAUAGUGGAUGUCUA 89
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Compound Seq SEQ Antisense Seguence SEQ Sense Seguence SEQ
Numbar 0 iD {53} iD {5"-3% D
NG | NO: NO: NG:
Start | Stop

Site Site

RD2533 2396 | 2418 AGAAAACCCAAALIICUCAUCUIUG 34 AAGAUGAGAAULIUIGGGUUUUCY 90
RO2534 2282 | 2304 UUGCAGACAUCCAUUACUCCICA 343 UGGGAGUAAUGGAUGUUUGCAA a1
RD2557 1316 1338 UCAUCAAUGACAGUAAUUGGEGUC | 41 CCCAAUUACUGUCALUIGAUGA 92
RDZ558 1430 | 1452 | AAAGCAUUGAUGUUCACUUGGUU | 42 CCAAGUGAACAUCAAUGCULU 93
R32559 1667 1685 ACAAAGUACUCAGACACCACACG 43 UGUGGUGUCUGAGUACUUUGU 94
RD2560 2245 | 2271 UCAACUUGAAUGASACGACUUCU 44 AAGUCGUUIICAUUCAAGUHIGA 85
Table 3
Maodified Antisense and Sense sequences of double-stranded compounds targeting CFB
c;::i' Modified Strands {5'-3} R;‘i}i:D SEEQ
NO:
AD1705 mFEA*mUFC. mC A mMUIC. mUTA mGIC.mA U mC A mG IG. mU* AT mG 1AQ473 1l
HZ nC*mUmA mCmCmU S mA FULIGIC U mA mG mA mU.mG. mE.mAmU ma*dQ [SO570 45
ROH706 mUFCF UG mAfU.mCIC mA L mC U mA fL.mC A mCICmAYIG* mG IAD479 12
H2.mC*mC*mU, mG mG UG mUTUTA TG fA mU. mG.mG. mA mU.mC mA mG*mA*dQ S0571 46
RO1707 MAMG*MA A MA FA mCIC mC A mA FA mU U mC U mC A mUPC* mU ADA80 13
H2. A MG mA mU.mG. mA G mAIA LI U mE. mG.mG.mU.mU.mU.mU.mC*mU*dQ 150572 47
aD1708 MAFG*mAFAMA A MCIC mCIA MmATA mU U mC iU mCIA mUC mC 1AQ481 14
HZ G mGHF mA mU.mE. mASG. mA A fU U U mG mG.mG.mU.mU.mU.ml mC*mU*dQ [S0573 48
0709 mU*FA*mG A mCTA U CmCIAmC U mA U mULIC mC 0. mC* A% mG IA0482 15
H2.mC*mU*mG.mG.mG.mG A mATUFATG U mG mG. mA.mU.mG. mU.mC.mU*mA*dQ 150574 49
aD1710 mUMA* MG FAMCTA mUTC.mCIA mC U mA U mUSCmC G mCH A mU IADAS3 16
H2. A MU mG. mG.mG.mG A mAFULIAIG U mE mG. mA mU.mG.mU.mCmU*mA*dQ 10575 50
AD1711 MU mG FC mA G mAFC mA U mCICmA fU.mU FA mC fUmTHC* mC 1AQ4R4 17
HZ mG*mG*mG. mA. mG.mUFA mA FUIGIGIA mUmG. mU.mCmll.mG.mCmA*mA*dQ [SO576 51
RO712 mUFIEMG IC mA G mAFC mA U mCICmA U mU A mCHU.mC*C* mC 1A0484 17
H2.mGE*mG*mG mA. mG.mU A mA UTGIGTA mU mG. mU mCmU mA mCmA*mA*dO 10577 52
AB1713 MU mG IC mA G mAFCmA FU mCIC. mA U mU TAmCIU.mCHC ¥ mU A0485 18
H2.mA* MG mG.mA MG mUIAMA UGG A MU mG mU.mC.mU. mA mC.mATmA*dQ, 1SO578 53
RD1714 MU FFmG FA mUFC mU TC mU TA mCICmT U mC iU mC IS mA* G mA IAQ486 19
HZ mU*mC*mU.mG. mG mA IS mAFGIGIG U mAmMG. mA.mG.mA.mU. mCmAT*mA*dQ 1S0579 54
RD1715 mU*FC U FA mU S U SCmCIA MGG U U mCICmGIC. mU* U mC IAQ4BY 20
H2.mG* mA*mA.mG. mCmG G mATAICIC U mG.mE. mA mG.mA. mU.mA mG*mA*dQ [SO580 55
aD1716 MU mG A mU G mU A mGIA mCIC mU fUmC R U mUCmCH G * mA 1AD4A8E 21
H2.mUFmC*mG G mA mAG. mAFAIGIG U mC mU.mA mC. mA. mU.mC A mAYdQ 1S0581 56
RD173S mUHCEFmULIG. mUC.mU TG mA U mCICmAfU mC iU mAIG. mC*A*mC 1AD489 22
HZ mG*mU¥FmG. mC mU mA IS mA FUIG FGIA mU.mC mA mG. mA mC. mA mG*ma*dQ 1S0582 57
/D176 mUHFC UG mUIC.mU G mA U mCIC.mA U mCTU . mAIG. mC¥A*m [A0489 22
H2.mG* mU*mG.mC.mU mA IS mAFULIGIGIA mU.mC. mA mG.mA mUmA.mG*mA*rdQ [S0583 58
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C{iﬁz" Modified Strands {§-3") Rig:u SEEDQ
NG:
aD1727 MU CYmU G mULIC mUIG. mA U mCICmA U mC iU mA TG mCH A mC 1A0489 22
H2.mG*mUFmG. mCmU mA G mA UG G IA mU. mCmA mG. mA mA MAMG*mA*dQ, 150584 53
AD1728 mAFU*mCIC mU TG mUG. mCIA mGIG mG TA. mG 0. mA TG mC* i mC 1AQ490 23
mGE*MA*mG. mC.mU.mG IC.mU fCICICIU MG mC mAmMCmA MG mGE.mA*mU¥dQ [SO585 60
RO729 mAF U mCICmULIG mU G mCIA mG G mG A MG ICmA G mC*U*mC AD430 23
mG*mA*MmG. mCmU.mG L mU ICICIC UL MG mC.mA mC.mAmG. mA.mA*mU*dQ [S0586 61
aD1730 mAU*mCIC. mUIG mUIG.mC A MG G mG.IA mG O mAIG. mCT* U mC IADAS0 23
mG*FmA*mG. mC.mU. mG L mUICICIC UL mE mCmA mCmA. MA mG.mA*mU*dQ 10587 62
AD2262 MU mG A mU G mll FA mG A mCIC.mU U mC iU mUIC mOHG* mA IAQ483 21
HAmU*mC*mG. mG. mA mA G mAFAFG G U mCmiU.mA mC.mA mU. mCmA¥mA*dO, 150965 56
/02273 MU G mA A MAFS. mASG. mA U mC U mCFA mUFC mA FC mU S mA*IC*mA [AGB40 24
HA.mG*mU mG mA mG.mU.mG FAmUIG TAIGTA mU.mCmU mCmil.mU.mU.mC*ma*dg 150972 63
RG2S mUMA*MG FAMCTA mUFCmCIA mG A mUFA mA fU mCIC mUfCmC*mC 1A0B42 25
HAMGEEME*mG.mA.mGE.mG.mATUmUIA FUIC L mG. mGE.mA mU.mG. mU.mC.mU¥mA¥dQ 1S0874 &4
AD2276 MUC*mA U mU TG mUIC mU fU mU ICmUl U mG G mA TA mG 0 mC*mA 1AD843 26
HAmG* mG*mC mU. mU mCICmA fAIG TA A mA mG mAmCmA mA mU mG*mA*dQ 1S0975 65
RO2277 mU*FC U FA mUC U SCmCIA MG G mUFC mCIC.mGIC. mU¥ U mC [AQB44 27
HA.mG* mA*mA.mG. mCmG 6. mGIAFCIC U mG.mG. mA MG mAMUMA MG*mA*dQ 150976 65
an277% mUC* mA TU.mUIC mU U mG A mU G mUTA mG A mCIC mUC* mC 1A0B45 28
HA.MGEEME*mA mG.mG.mULIC mU A FCIA U mC mA mA. mG.mA mA mU.mG*¥mA*dQ, 1S0377 &7
RD2279 mUHGEmU A mG A UG mU I mCIA mUIG. mG A mG.fC. mC I mGT mA 1AQ846 28
HAmCT* mA*mG. mG. mCmU T mCIARLIG A mAmC mAmU.mCmlU. mA. mC*mA*dQ, 150973 63
RD2380 MU MG IC mA G mA FC mA U mCICmA U.mU A mC iU mCHC* mC [AQ4B4 17
HA*mG*mG.mG.mA. mG.mUIAmA fUTGIG A mU mG. mU.mCmU.mG.mCmA*mA*dQ [$1023 51
an2381 mU*FEmGIC mA TG mATC. mA U mCIC mAfUmU TAmC AU mCICmC*mC* mA IAQRS52 30
HA*mG*mG.mGE.mG. mAmG.mU A mA TUTGIG A mU mGmUmCmU mGmCmA¥mA*dQ 1S1324 63
RD2382 MU mG SO mAG. mAIC AU mCIC. mA U mU A mC U mC IS mC*mC*mA 1ADSS2 30
HE*mG*mG. mG.mA mG mUFA mATUIG G A mU.mG. mU. mCmll.mG.mCmATmA*dQ 151023 51
/072383 MU mG IC mA TG mA FC mA U mCICmA fUmUIA mC iU mC 0 mC* mC [AQBS3 31
HA*mG*mG.mG. mA mG.mUIAmA UTGIG A mU mG. mU.mCmU.mG.mC mA mATmURdG [$1025 70
RD2384 mU*FEmG I mA TG mATC mA U mCIC mA fUmU A mC AU mCICmC* mC*mA IAQRS2 30
HA.MGE*MG*mG.mG. mA.mG.mU.FA mA fUFGIG A mU mG. mU.mCmU. mG. mC.mAmaA*mU*dG | 151026 71
RD2385 MU mG O mA G mAIC A U mC IS mA U mU A mC U mC IS mC* mC¥mA 1ADSS2 30
HE*mG*mG. mG.mA MG mUFA mATUIG IS A mU.mG. mU mCmll.mG.mCmA mA*mU*dQ 151025 70
/072386 m* A *mG A mC A mUFC mC A mC U mA U mUIC. mC I mCHA mG IAQAR2 15
HAYmC*'mU.mG.mG.mG. mG A mAFUIAIG U mG.mG. mA. mU.mG.mU.mCmU*mA*dG [S1027 49
/02388 mUFA*mG A mCTA MU C mCIAMC U mA U mUICmC T mC A mG*mC* mU IA0BS54 32
HO*mU*mG.mG.mG. mG. A mA FUTA G fUmGE.mG mA mU mG.miU.mCmU¥mA*dQ 1S10329 72
RD2390 MU A MG A mMC A mUIC.mCIA mC U mA L. mUSC mCIC. mCFA mG¥mC*mU 1ADBS4 32
HO*mU*mG.mG.mE.mGIAMATUIA G U mGE.mG. mA mU. mE mU.mC.mU.mA*mU*dQ 151031 73
RDZ3S1 | mU*fA*mG. A mCIA. mU FCmC A MO FULmA fULmUFCmC O mC iA*mG*mC [ADSSS 33
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ound NO:
NO:
HA*MGE*mC U mG.mE.mEmGIAmMATUIA TG U mG. mG. mA.mU. mG mU.mCmUYmA*dQ 151032 74
D239 MAFG*mATA MATA MCIC mC A mATA mU U mC U mC A mUIC mUFmUFmaG IAD856 34
HI*MA*MmA MGE.mA MU MG MA TG mATA U U U mG. mG. mG. mU.mUmU.mU.mC*mU*dQ 1S1033 75
072393 MAYIG*mAFA mA A mCIC. mCIA mA A mU U mC iU mCIA mUICmUrmG*mG IAQSS7 35
NLL2T3S
HP*mC*mA.mG. mAmUmMmGE mA TG mA AU TUTU. mEG.mE mG. mU.mU.mU.mU.mC*mU*dQ i1$1034 76
202394 MAMTGFmATA mAFA MCIC.mC A mA A mU U mC iU mCIAmUTC mU mG 1AOB58 36
LoN
HA*MCYmA.mG.mA.mU MG mAIG.mARA FU UL mEmE mG. mUmlUmi.mU.mCrmU¥*dQ 1S1035 77
RD2395 MAFG*mATA MA A mCIC mC A mAFA mU U mC U mCFA mU T mU*mG IADS858 36
HI*mA*mG. mA.mU.MmG. mA G mATATU U U mE. mE.mGE mU.mUmlmUmC*mU*dQ 1S1036 78
RD2396 MAFG*mA A mATA mCIC.mCIA mAFA MU TU. mC U mCIA mUIC* mCPmG 1ADSSD 37
4 HP¥mG¥mG. mA.mU.mGE. mA G mA AU UL IU mEmGmG. mU.mU.mU.mU mCmU*dQ [S1037 79
A02401 mUMA*MUIC. mC A MU IC. mUTAmG ICmAfU. mC A MG IG. mUTA*mG 1ADA7S il
LAl
HA*mCYmi mAmCmCmUIG. mA UG IC Y mA MG mA mU. mGE.mGE.maA.mU¥maA*dQ 151042 45
02407 U A MU mC A mUIC mU A mGIC.mA U mCIA mGIG. mUTA MG mA¥mU 1ADRGB0 38
HAFmCT*mU.mA.mC.mEmULIG. mA UG FC L mA.mG. mA. MU mGE. mE. mA mUFrma*dQ 151042 45
RD2403 MU A mUIC mCIAmUIC mUFAMGIC mA U mCIA MG IG. mUfATMmG ¥ mA 1AD861 35
4 HA¥*mUWmCmU.mA mCmCmUIG. mA UG IC U mA mG mA. mU.mE.mG. mAmU*mA*dQ [S1043 80
/02404 mUSTA* UL mCIAmUIC mU A mGIC.mA U mCIA MG G mUFA*mGE*mG AQR62 40
240
HA*MmC*mC.mU. mA mC.mCmU G mA UG fC U mA mG mA.mU.mGE. mG. mA mU mA*dQ 151044 81
RO2405 mUFFA*mUIIC mC A mUIC. mU A mGIC. mATU. mCIA mGIG. mUIATMG* mA IADREL 35
RUJZGUD
HA*mC*mU mA.mC mCmUIG. mA UG ICTU. mA MG mA.mU.mGE. mE mA.mU*mA*dQ 151042 45
02406 mUFA*mUFC mCIA mUIC mUFA mGICmA U mCIA mG G mUL A mG* mA*mU 1AD880 38
HA¥*mC* mU.mA.mCmCmU G mA fUIGIC U mA mGmAmU. mGE. mE mA.mU.mA¥miU¥dQ [S1045 82
02407 mUFA*mUC.mCIA mUIC mU A mGIC.mA U mCIA mG IG. mUSA* mG IAD478 i1
N M
HA*mC*mU. mA.mCmCmU G mA UG IC U mA mGmA MU mG.mGE. mA.mU mA*mU*dQ 151045 82
RD2408 mUFFA*mUIIC mC A mUIC. mU A mGIC. mATU. mCIA mGIG. mUIATMG* mA IADREL 35
XA X Y
HA*mC*mU. mA mC mCmU G mA UG ICTU. mA MG mA MU . mGE. mE mA.mU.mATmU*dQ 151045 82
AD2409 MU FA*mUIC mCIA mUIC mUFA MG IC mA U mCTA MG IG. mULIATMG* mG tAD8a2 40
HAY MmO mCmU mAmCmCmU G mA UG ICIU mA MG mA mUmGE mGE. mA mU mA*mU*d0d { 151046 83
RO2501 MARGFmATA.mA A mCIC.mCIA mAFA mUTU. mC U mCIA mU T mU IAG480 i3
H2¥mARATUIL U mG. mG mG. mU.mU.mU.mU.mC*mUi*dQ 151082 34
02502 MA*TE*mAfA mAFA mCIC.mCTa mAfA. mU U mC iU mCIaYmUHCr miJ 1AQR72 i3
H2*MARATU U U mE. mG. mG.mU.mU.mU.mU.mCFmU*dQ 151082 84
AD2503 MAFG*mATA MATA MCIC. mCIA mATA mUTU. mC U mCHA*mUFCFmU 1ADS73 13
H2YmASTA U U U mGE. mG. mG.mU.mU.mU.mUmCrmU*dQ 1S1082 g4
RD2R64 mAYIGFmA A mA A mCIC.mCIA mATA mU U mC iU mCHAYmUY IC* m U IAQ874 i3
N2
H2*mAXAIU U U mE. mG mG.mU.mU.mU.mU.mC*mU*dQ 151082 84
AD7505 MA*TE*mA A mAFA mCIC.mCTa mA A mU U mCH A mCH A mUSC Y mU 1AQRTS i3
nUL
H2*mAM AU U U mE mG. mG mU.mU.mU.mU.mCmU*dQ 151382 84
RD7506 MAFIG*mATA MATA. MmCIC mC A mATA mU TUFmCHUY mCH A mUS T mU IAD876 13
H2YmASTA U U U mGE. mG. mG.mU.mU.mU.mUmCrmU*dQ 1S1082 g4
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ound NO:
NO:
02507 MA*TE*mAfA mAFA mCIC.mCTfa mA fA. mU T mC i mC A mUSIC mU 1AQRT7 i3
H2*MARATU U U mE. mG. mG.mU.mU.mU.mU.mCFmU*dQ 151082 84
D508 MAFG*mATA MATA MCIC. mCIA mATA mUTU mCH U mCH A mUFCFmU 1AD878 13
H2YmASTA U U U mGE. mG. mG.mU.mU.mU.mUmCrmU*dQ 1S1082 g4
RB2509 MARGFmATA. mA A mCIC.mC A mAFA mU TU.mC U mCA*mUSmC*mU IAGB79 i3
H2¥*mAHATUIL U .mG. mG mG. mU.mU.mU.mU.mC*mUi*dQ 151082 34
D251 MAMTE*mATA A FA mCIC. mCTA mAM A mU T mCH U m O AT mU I mU 1AQRE2 i3
H2¥UF U m G me.mG. mU.mU.mU.mU.mC*mU*dQ 1510385 85
AD2513 MU FA*mG. A mCIA mUICmC A mC U mA TU.mUIC mCIC mC A mGEFmC* mU 1ADS54 32
HE*mG¥mCmU.mG. mG. mG.mG A mATUTAIG U mGE mE mA mU.mG.mU.mCmilmaA*mU*dQ § 151086 86
RO2518 mAYIGFmA A mA A mCIC.mCIA mA TA mUS U mCH U mCY EA*mUS T mU [AQS30 i3
HA* AU U U mG. mEmG. mU.mU.mU.mUmCFmU*dQ 1S1091 87
aD7519 MA*TE*mATA A FA mCIC.mCTA mA FAY MU TUY mCHU mCHAY mUMC* mU 1AQRE A i3
nUL
HA* U U mG.mE. mG. mU.mU mU.mU.mCrmU*dQ 151092 28
AD2520 mU*FA*mG. A mCIA mU I mCTAMC U mA TU. mUIC mCIC. mC A mGEFmC*mU 1ADS54 32
HE*mG¥mCmU.mG. mG.mG.mG.fA mATUTAIG fUmGE. mE. mA mU.mG.mU.mCmil* mardQ 151093 85
RD2533 mMAY G mAFA mATA mCIC. mCIA mA A mU U mC iU mCIA mUIC mUmU*mG IAQI856 34
LLas5
Hd*mA*mG.mA mU.mE. mATIG. mATA U TUIU. mG. mG. mG.mU.mU.mU.mU.mC*mU*dQ 151094 80
e MU MG IC mATG. mATC. mA U mCIC mAfU mU A mC U mEICmCF mC* mA 1ADR52 30
02534
H2*mG*mG.mE. mA.mG.mU A mAFUIGIG A mU.mG mU mUmU.mGmCmA*mA¥dQ 1S1095 51
D557 MU FC*mA U mCIAmA U mGIA mCIA mG U mA A mUTU mGIG. mGFmU*mC IADS87 41
LD
H7*mC*mCmA mA. mU U mATCIUIGIU mC mA mUimU.mG.mA mU mG*mA*dQ 151108 92
RD2558 MAFIA*mA LG mC A MU IU mG A mUIG. mU U mCIA mC U mUIG. mG¥mU*mU [A(838 42
NLILD5
H7*MmC*mA mA MG mUIG. mATATCTA U mCmA mA mU.mE mCmU.mU*mU*dQ 151108 83
52559 MA*FC* mA A MAIG. mUL A MC U mCIA MG IAMCTAMCTICmA I mAT MO mG 1ADR89 43
LD
H2*mG*mU.mGE. mG. mU G mUICILIGIA mG mU.mA. mCmU.mU.mU.mG¥miU¥dQ 1S1110 54
RD75E MUCE A TA mC U UG mA A mU TG mATA mAIC mG A mC U mU*mCH U IAC890 44
RZ50
Hd*mA*mG.mU.mCmG U mUTUICIATU mUmCmAmA mG.mU mU.mG*ma*dQ 151111 95

Example 1: Inhibition of CFE in HepG2 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 celis/well in g 96-wel plate. The following day, test

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

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

2004-0). Prepared transfection nuxtures were incubated at roorn temperature for 20 nunutes.

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

antibiotic-free medium. 20 pl of the transfection mixture was then added to each well fora

final concentration between 10 oM and 1 oM (tested in triplicate). CFB siRNA SMARTpool
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{Dharmacon Cat # L-005792-00-0005, (42586-00-0005} or Silencer Thermo Fisher (1131966
or ¢533333) were used as a positive control. The cells were then incubated at 37 °C in 5%
CO; for 24 hours,

16348} Cell lysis was performed according to the Cells-To-CT | Step TagMan Kit
msiructions. 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 contaimng 5 pl
TagMan 1-Step gRT-PCR Mix, | ul CFB(FAM}) TagMan Gene Expression Assay
{Hs00136060 mi or Mm00433909 mi), 1 ul GAPDH{VIC) TagMan Gene Expression
Assay (Hs02786624 gl or Mm99999915 glyand 11 ul RT-PCR grade nuclease-free water
i a MicroAmp Optical 96-well plate (0.2 mL). gPCR was performed using a QuantStudio3
gPCR machine with the following cycles: 56 °C for 1 munute, 95 °C for 20 seconds and 40
cycles at 95 °C for 15 seconds and 60 °C for 1 minute. Results are presented in the tables

below as percent inhubition of CFB, relative to unireated control cells (Table 4).

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

NG: i
Compound %o
Number Inhibition
RD1709 77
RD1710 ’3
RD171 86
RD1712 87
RD1713 &5
RDD1714 65
RDI715 84
RD1716 80
RD1725 74
R31726 61
RD1727 R0
RI1728 62
RD1729 &l
RD17360 51

Example 2: Eifect of compounds targeting human CFB in mouse

[634%] Compounds RD1706, RD1707, RD1727, R1T708, RD1705, and RD1726 as modified
n Table 3 were evaluated in CS7BV6 muce. Prior to the study the muce were keptina
vivarium under LACUC approved housing. Mice were injected with a single 5 mg/kg

subcutaneous dose of oligonuciestide on Day 0 of the study. Durning the study period, the
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mice were observed daily for signs of illness or distress. Animals were bled on day 0 and 8,
15,22, 29, and 35,

16356] Immunoblotting was used to evaluate the levels of Complement Factor B {CFB) mn the
serum of mice (C578Bl/6). Following serum collection, the serum was diluted n 1 X PBS
buffer 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 mitroceliulose or other
compatibie membrane. The membranes were stained with Revert 700 and total protein for
each sample was quaniified using an Odvesey CLx detection system.

635%] The membranes were blocked with Intercept® blocking butfer (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 privnary antibody, the membrane was washed and then probed with a secondary antibody
{IgG P/N: 926-32211). The antibody was diluted in Intercept® antibody diluent (F/N: 927-
750013 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 hrnage Studio

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

Table 5. Average CFB Inhibition

Bays

Compound | 8 15 0 22 | 29| 38
RI3IT06 76 0 67 | 54 4 25 | 27
RB1707 68 | 59 46 | 31 | 30
RIV727 50 1 46 1 32 1 32 | 46
RP1708 83 1 81 | 78 | 62 | 39
RI3TT0S 74 1 68 | SB | 44 | 41
RP1726 700 64 1 54 1 39| 37

Exampie 3: Effect of compounds {argeting humas CFB in mouse

[6352] Compounds RID2401, RD2402, RD2403, RD2404, RD2405, RD2406, RD2407,
RB2408, and RI32409 as modified in Table 3 were evaluated in C57BY6 mice. Prior to the
study the mice were kept in a vivarium under FACUC approved housing. Mice were injected
with a single 5 mg/kg subcutaneous dose of oligonucieotide on Day 0 of the study. During
the study period, the mice were observed daily for signs of illness or distress. Ammals were

bled on day 9, 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 {C57BI/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 | & 15 022 0 29 | 36
RIZ401 TS0 73 00 91 170 | 67
RID2402 7300 70 4 87 | 539 | 5%
RD2403 78 1 66 | 86 | 60 | 57
RID2404 7001 61 L 69 1 51 | 52
RD2405 711 62 | 84 | 50 ] 49
RI32406 73 i 64 1 8B4 1 36 | 51
R32407 73 1 70 | 88 § 32 | 51
RIX2408 73 8 71 1 86 | 57 | 55
RD2409 68 | 54 | 60 | 40 | 46

Esxample 4: Effect of compounds targeting human CFB in mouse

16353] Compounds RD2392, RD2393, RD2394, RD2395, and RID2396 as modified in Table
3 were evaluated in C37B/6 mice. Prior to the study the mice were kept in a vivarium under
TACUC approved housing. Mice were injected with a single 5 mg/kg subcuataneous dose of
oligonucieotide on Day 0 of the study. During the study period, the mice were observed daily
for signs of iliness or distress. Animals were bled on day O and 7, 14, 21, 28, and 35,
Immunoblotting was used to evaluate the levels of Complement Factor B (CFB) in the serum
of mice ({CSTBI/G) 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

Bays

Compoung | 7 4 {21 ) 28 | 35
RI»2392 001 8 L 64 ) 52 119
RID2393 78 | 84 | 72 1 68 | 53
RI32394 770 8 1S3 1 38 | 37
RID2395 711 82 1 45 1 58 | 3
RI32396 VIS L 63 0 60 ] 29

Example 5: Effect of compounds targeting human CFB in mouse

[3354] Compounds RD1701, RD2501, RD2S02, RD2SO3, RD2504, RD2505, RD2506,
RDZ507, RD2508, RD2509, RD2512, RD2518, and RD2519 as modified in Table 3 were
evaluated in CS7BI6 mice Prior to the study the mice were kept in 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
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for signs of iliness or distress. Amimals were bled on day 0, 7, 15, 22, 28 and 35. Bray 7, 15
and 22 data are shown below. Immumoblotling was used {0 evaluate the tevels of
Complement Faclor B (CFB) in the serum of muce {C57BV6) as deseribed in Example 2. CFB
inhibition data in Table § are expressed as percent change from the predose level.

Table 8. Average CFB Inhibition

Days
Compound | 7 15 | 22
RD1701 30 | 37T | 36
RD2Z501 2 3 10
RI2302 23 0 16
RIDZSO3 32 14 6

RI23504 28 5 26
RINIS0S 38 1 18 24
RI23506 28 1 10 1 17
RIZSO7 551 25 | 28
RD2508 47 | 20 3
RIZ509 14 0 0
RD2512 : :
RIZSIS 29 | 1S
RD2519 & | 17 | 11

Lad
Lad
(S8 Naw!

Example 6: Effect of compounds targeting buman CFB in rat

[3358] Compounds RD1709, RB1710, RDI71E, RD712, and RD1713 as modified in Table
3 were evaluated i Sprague-Dawley or Lewis rats. Prior to the study the rats were kept n a
vivarium under FACUC approved housing. Rats were injected with a single 5 mg/kg
subcutaneous dose of oligonuciectide on Day 0 of the study. During the study period, the rats
were observed daily for signs of tHness or distress. Arumals were bled on day 0 and 8, 15, 22,
29, and 36. Day 4, 15 and 22 data are shown below.

636356] Immunoblotting 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
nitroceihilose 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.
1335871 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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difuted 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
{JeG 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 1o
determine the levels of CFB in each sample. The data for each sample was normalized (o the
total protein loaded mio each lane and the CFB levels were quantified using Image Studio

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

Table 9. Average CFB Inhibition

Bays
Compound | 8 i5 ) 22
RIDT09 75 1 71 | St
RDIT710 79 75 | A5
RI¥711 64 | 65 | S8
RD1712 71| 72 | 58
R 713 67 | 62 | 51

Example 7: Effect of compounds targeting human CFB in rat
16358] Compounds RD1709, RDI710, RDI711, and RD1712 as modified in Table 3 were
evaluated in Sprague-Dawley or Lewis rats. Prior to the study the rats were keptin a
vivarium under IACUC approved housing. Rais were injected with a single 5 mg/kg
subcutaneous dose of oligonucleotide on Day 0 of the study. During the study period, the rais
were observed daly for signs of ilness 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 Faclor 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 {rom the
predose level.

Table 10, Average CFB Inhibition

Days

Compoung | 12
RIIT09 71
RDITIO 62
RIT711 55
RDI712 60

Example 8: Effect of compounds targeting human CFB i rat
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[635%] Compounds RI32380, RD2381, RD2382, RD2383, RD2384, and RD2385 as modified
m Table 3 were evaluated i Sprague-Dawley or Lewis rats. Prior to the study the rats were
kept in a vivarium under TACUC approved housing. Rats were injecied with a single 3 rag/kg
subcutaneous dose of oligonuciectide on Day O of the study. During the study period. the rats
were observed datly for signs of llness or distress. Animals were bled on day 0, 4, 8, 18, 22,
29 and 36 in other groups. Immunoblotting was used to evaluate the levels of Complement
Factor B (CFB)} i the serum of rats {Sprague-Dawley and Lewis) as described in Example 6.

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

Table 11. Average CFEB Inhibition

Bays

Compound | 4 8 15 22 29 36
RID2380 29 50 48 45 O G
RD2381 19 7 28 15 4 1
RD2382 38 31 38 36 4 i
RD2383 28 42 36 32 4 €
RD23%4 i8 27 32 19 10 6
RD2385 28 41 42 32 { G

Example 9: Effect of compounds targeting human CFB in rat

[3360] Compounds RI21709, RI31711, RID2386, RD238%, RD2390, RD2391, RD2513, and
RD2520 as modified in Table 3 were evaluated in Sprague-Dawley or Lewis rats. Prior 1o the
study the rats were kept in 3 vivarium under TACUC approved housing. Rats were injected
with a single 5 mg/kg subcutaneous dose of ohigonuctectide on Day 0 of the study. During
the study period, the rats were observed daily for signs of illness or distress. Animals were
bled on day ¢, 4, 8, 15, 22, 29 and 36. Immunoblotting was used {o evaluate the levels of
Complement Factor B (CFB) n the serum of rats (Sprague-Dawley and Lewis) as described
n Fxarople 6. CFB miubition daia in Table 12 are expressed as percent change from the
predose fevel.

Table 2. Average CFB Inhibition

Bays

Compound | 4 8 15 22 29 36
RD1709 62 74 71 41 30 24
RDITHE 46 62 65 44 31 26
RIX2386 61 72 75 39 22 12
RD2388 66 82 84 32 3i
RD23%0 64 75 20 15

~J
N
L b
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Pays
Compound | 4 8 15 22 28 36
RD2391 53 73 7 33 13 il
RDZS513 54 66 64 32 17 14
RD2520 49 65 64 35 22 15

Example 10: Effect of compounds targeting human CFB in cynomeolgus monkeys

[336%] Compounds RD2273, RD227S, RD2276, RD2277, RD2278, RD2279, RD2333, and
RIN2534 as modified in Table 3 were evalvated 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 ohigonucleotide on Day 1 of the study. During the study period,
the monkevs were observed dailv for signs of illness or distress. Aniroals are bled on day -6
and on days | (prior to dosing), 8, and 15, 22, 29, 36, 43, 50, 57 and 64

[6362] CFB levels in the serum of cynomolgus monkeys was determined using the Abcam
(ab137973) FLISA 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 to
the wells and incubated at room temperature. The wells were washed, and the bictin antibody
was added to each well and incubated at rooro temperature. Following the incubation, the
wells were washed, and a streptavidin-peroxidase conjugate was added to the wells and was
mcubated with the samples at room temperature. Chromogen substrate was added to each
well and was mcubated with the samples at room teroperature. The stop solution was added to
each well and the plate was imumediately 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)

Pays

Compound | 8 15 22 29 36 43
RD2273 32 49 63 65 45 44
RD2275 35 48 65 66 58 57
RD2276 25 3¢ 54 51 52 49
RD2277 15 2 27
RID2278 8 18 25
RD2279 13 19
RI32533 27 44 56 46 54 40
RD2534 14 21 7
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[6363] Immunoblotting was also used io evaluate the levels of Complement Factor B (CFB)
in the serum of cynomolgus mounkeys. Following serurn 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. Followmg the
migration of the samples by PAGE, the proteins were transferred to mitroceliulose or other
compatible membrane. The membranes were stained with Revert 700 and total protein for
each sample was quaniified using an Odyssey CLx detection sysiem.

186364} The membranes were blocked with Intercept® blocking buffer (P/N: 927-60001) and
then probed with a primary antibody specific to CFB (ProtemTech, catalog no. 10170-1-AP).
The antibody was diluted o Intercepi® 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 dihited in Intercepi® antibody
diluent (P/N: 927-75001 ;. The membranes were then analvzed on an Odyssey Chx detection
gystem 1o determine the levals 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 inlubition data are expressed as percent change from the
predose tevel. Data for days 8, 15, 22, 29, 36, 43, 50, 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), 8, and 15, 22, 29, 36, 43, 50, 57, 64, 71, 78, 85 and 92 for serum collection and

analvsis and data are provided below 1 Table 15,

Table 14, Average CFB Inhibition (Western)

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

Compound | 7 142" 1aa” 135 136 |43 |56 |57 |64
RD2273 85 191 189 187 |77 |65 |60 49
RD22TS 86 191 192 191 |90 |8 |77 |71

RIZ2275 45 170 179 |81 77 1RO O PEG 182 180
RDZ533 47 172 180 175 179 175 171 73 |68
RD2277 12§36 144 134

RD2278 44 147 {539 153
RDZ279 18 122 125 |21
RI2534 46 13 60§60

Table I8, Average CFB Inhibition (Western)

Compound Day | Day | Day | Day | Day | Bay | Day | Day | Day Eﬂay ﬁ}ay ii)ay Eﬁ)ay
~Ompo 3 35 122 129 36 (43 150 157 164 U1 R OBE @2
RD32273 64 184 189 189 184 |73 {60 {50 {43 U7 B 2 0
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Compound Diay | Bay | Day | Bay | Day Diay Day i?ay Bay Ei)ay EBay B;&y Ei}ay
3 35 122 129 136 (43 150 {57 164 1 '8 B B2

RD2275 60 179 187 190 91 {83 {80 {7 64 B2 B2 do |3

RD2276 44 167 P80 183 18y {79 178 {74 {67

RI32533 S0 VIS5 477 b A2 477 174 166 {61 {58

Example 11: Effect of compounds targeting human CFB in cynomolgus monkeys
[6365] Compounds RD2557, RD2558, RD2559, and RD2560 as modified in Table 3 were
evaluated 1o cynomolgus monkeys. Prior to the study the monkevs were kept in quaranting
during which the animals were observed daily for general health. Each group of 2
cynomolgus monkev 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 iliness or distress. Animals are bled on day -6 and on days 1 {prior to
dosing), 4. 8, and 15, 22, 29, 36, 43, 50, 57 and 64.

[6366] ELISA was used to evaluate the levels of Complement Factor B (CFB} in the serum
of cynoroolgus monkeys as described in Exarople 10. CFB inhubition data are expressed as
percent change from the predose level. Data for days 8, 15, 22 and 29 are provided below in
Table 16

Table 16, Average CFB Inhibition (ELISA)

Brays
Compound | 8 is 22 29
RI¥2S57 3 27 29 48
RD2355 46 63 63 57
RD2SSS 11 0 18 3
RD2560 28 44 57 44

16367] Immunoblotting was also 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 days &, 15, 22, 29, 36, and 43
are provided below in Table 17, In a second set of experiments, certain animals were bled on
day -6 and on davs 1 (prior to dosing). 4, 8, and 15, 22, 29, 36, 43, 50, 57, 64, 71, 78, 85 and

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

Takle 17, Average CFB Inhibition (Western)

Compound Day | Day | Day | Day | Day | Day
& i5 22 19 36 | 43

RID2557 St 68 72 80 80 1 61

RIZSSK 43 92 89 88 87 { 81
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Compound Day Bay Bay | Day Day Bay
8 is 32 29 36 43

RINISES 0 3 22 18 13 {

RD2560 55 84 89 83 84 76

Table 18, Average CFB Inhibition (Western)

Compound Day | Day | Day | Day { Day Bfﬁy Djly ?ay ?}3 Day E}ay E}ay D_ay Day
4 3 is 22 28 36 43 54 37 B4 71 78 ) 02

RD2557 22 143 (61 (71 P82 1 6Y 137 152 134 BT 0B 7 i £]

RID2558 32 175 (90 18R 184 |77 167 144 129 RO

RI2559 6 -2 §29 134 132 8

RII2560 13 P51 §82 187 182 182 175 180 1069 BT 65 02 B3 o7

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

[6368] Compounds RD1714, RD1715, and RD2262 as modified in Table 3 were evaluated in
cynomolgus monkevs. Prior (o the study the wonkeys were kept in quarantine doring which
the animals were observed daily for general health. Each group of 2 cynomolgus monkey
each were mjected with a single 3 mg/kg or 6 mg/kg subcutaneous dose of oligonucleotide on
Day 1 of the study. During the study penod, the monkeys were observed daily for signs of
iliness or distress. Animals are bled on day ~6 and on days | (prior to dosing), 8, 15, 22, 29,
36, 43, 50, 57 and 64. ELIS A was used to evaluate the levels of Complement Factor B {CFB)
in the serum of cynomolgus monkeys as described in Example 10. CFB inhibttion data are
expressed as percent change from the predose tevel. Immunoblotiing was also used to
evaluate the levels of Complement Factor B (CFB) in the serum of cynomolgus monkeys as
described in Example 10. ELISA Data for davs 8, 15, 22, 29 and 36 are provided below in
Table 19.

Table 19, Average CFB Inhibition (ELISA)

smyglkg Days
Compound | 8 i5 22 28 36
RD2262 i 28 33 44 40

e8]

Example 13: Effect of compounds targeting human CFB in complement pathway assay
[336%] The level of active {5b-2 formation o assess aliernaiive complement pathway
activity and classical complement pathway activity was determined using the Wigslab
Complement Aliernative Pathway assay (COMPL AP330 RUQ, SVAR) and Wieslab
Complement Clagsical Pathway assay (COMPL CL310 RUG, SV AR} according o
manufacturer’s instructions. Serum from monkeys dosed with RD2273, RD2275, and

R2276 from Example 10 was tested and the data from the Wieslab Coroplement Altemative
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Pathway assay are presented below in Table 20. The Wiesiab Complement Classical Pathway
assay showed no effect as expected. Serum from monkeys dosed with RD2558 and RD2560
frora Exarople 11 was also tested and the data {rom the Wieslab Complement Altemnative
Pathway assay are presented below in Table 21. The Wieslab Complement Classical Pathway
assay showed no effect as expected. In a separate study, serum from monkeys dosed with
RD2558 and RD2S60 from Example 11 was tested and the data from the Wieslab
Complement Alternative Pathway assay are presented below in Table 22 The Wieslab
Complement Classical Pathway assay showed no effect as expected. Serum from monkeys
dosed with RID2558 and RD2560 fromn Example 11 was also tested in hemolysis assays to
determine aliemnative heroolvtic activity and the data is presented in Table 23

16378} The alternative hemolytic activity was determined as follows. NHP serum {5.6%)
was added to GVB® (Complement Technology, Tyler, Texas) and 5 mM EGTA with 25%
rabbit ervihrocyies {Er, Complement Technology, Tyler, Texas). Samples were incubated at
37 °C with intermittent shaking for 1 hour. Hemolysis was stopped by adding GVBE
{Complement Technology, Tvler, Texas) at a 1:1 ratio to the samples. Samples were then
ceninfuged, and supematants were transferred (o a new 96-well plate. Absorbance was
measured at 412 . Alternative hemolytic activity was measured by subtracting 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 fimepoint samples were then

normalized to their average pre-dose samples.

Table 20. % Inhibition of Alternative Pathway

Compound | Day 22 | Bay 29 { Day 36 | Day 43 | Day 50 | Bay 57 | Day 64
RE2273 38 g1 &8 66 49 S 3
RII2275 89 82 84 74 48 48
RD2276 53 59 55 49 46
Table 21, % Inhibition of Aliernative Pathway

Compound DBay8 {Dayi15 [Day22 [Day3s | Day43

RID2538 &0 96 a3 &8 32

RIZ500 30 72 80 64 26

Table 22, % Inhibition of Alternative Pathway
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Bay | Day | Bay | Pay | Bay { Day | Bay | Day | Day Pay
Compound 4 8 1= f22 139 136 143 1se |s7 b4
RD2538 14 {74 194 (81 88 {75 122 |21 1w pi
RD2560 14 35 54 73 a3 64 53 66 61 Uo

Table 23. % Inhibition of Alternative Pathway Hemelysis

“ Bay | Bay | Bay | DBay | Bay { Bay | Bay | Day | Bay Day
Conpound 4 3 15 {22 120 {36 {43 {s0 |37 o4
RD2558 28 75 94 85 76 65 74 62 33 Bl
RI¥Z560 14 135 154 173 {63 164 {1533 {66 (61 U0

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

[G371] Parent compound RIDZ558 was used as a starting point to design compounds RII2794,
RD2795, and RD2796 as provided in Tables 24 and 25 below. The modified compounds
provided in Table 25 are being evaluated in cvnomolgus mounkeys. Dosing of the monkeys
will be carned out in accordance with the protocol 1n Example 10 with a 4mg/kg
subcutaneous dose of oligonucieotide 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
n Example 10, fmmunoblotting 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 days 4, 8, 15,
22,29, and 36 are provided below in Table 26, In a second set of experiments, CFB
inhibition data was collected for Days 4, 8, 15, 22, 29, 36, 43, 50, 57 and 64 for RI32795 and
RP2796 and additionally Brays 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 reconvuended 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 Seq SEQ Antisense Seguence SEQ Sense Seguence SEQ
Number 0 i {537 i {537 D
NO:1 | NOd NO: NG:
Start | Stop
Site Site
RD2754 1430 | 1452 | AAAGCALUGAUGUUCACUUGGLHY | 42 ACCAAGUGAACAUCAAUGCUUU 103
RO2755 1432 1452 AAAGCAUUGAUGUUCACUUGE S6 CCAAGUGAACAUCAAUGCUUU 93
RD2796 1432 1452 AAAGCAUUGAUGUUCACUUGE 96 JCCAAGUGAACAUCAAUGCUUY 104
Table 38
Madified Antisense and Sense sequences of double-stranded compounds {argeting CFB
SEQ
tomp- Modified Strands {53} RefiD | o
ound NO:
NO:
o mAMAYMA G mCAA mU U mG A m UG mU U mC A mC fU mUL G mGHFmU mi 1ADBES 42
RD2794
HA*mC* mC mAmAmG.mU G mATACIA U mC mA. mA. mU.mG.mCmU.mU*mU*dQ iS1236 103
S MAFEA*ASG. mCEA. MU UG FA UG mU fU mCFA mC U mU*mG*mG IALD10 96
YA v ]
H7¥mC¥mA mAmG. mU G mAFAFCIA fU mC mA mA mU.mG.mCmU.mU*mU*dG 1S110% 93
RDI796 mAMA*MATG. mCFA mU U MG A mUIG mU U mCIAmCIUmU* mG*mG IAL010 96
H2*mC*mC.mAMA MG mUIG mASASCIAfU. mCmA.mA mU mG. mC.mU. mU*mu*da 151237 104
Table 26, Average CFB Inhibition (Western}
- Day | Day | Day | Day | Day | Day
Compound YRR ey ey o y
4 ] 15 22 28 36
RID2794 31 67 87 89 89 81
RIDZ795 36 72 89 91 93 24
RD2796 31 70 82 82 79 63
Table 27. Average CFB Inhibition (Wesiern)
Compound Day | DBay | DBay | Bay | Bay | Day {DayDay|Day DayDay{DayiDay{Day
p 4 8 i8 22 29 36 {43 {5087 i64 71 {78185 ]%
RI2794 36 6o 85 87 86 76 179176170161 162162152147
RD2795 36 72 89 91 93 88 (86184176179
RD2796 31 70 32 32 79 65 (81135142 {44
Table 28. Average Alternative Pathway Inhibition (WIESLAB COMPL AP338)
Compound Pay | Day | Day | Day | Day | Day Day{Day{Day | Day | Day {Day {Bay | Bay
-Omp 4 & 18 22 29 36 43 |50 |87 64 (71 {78 |88 | %%
RDZ794 3 15 33 32 39 17 147412041220 7 11216 1210
RI2795 15 19 33 37 48 44 144 15

Table 29, Average Alternative Hemolysis Inhibition
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Compound Day | Day {Bay| Bay{ Day Bay Day Day {Day DayDay i}ayii}ayii)ay
4 8 {18 224 29 36 (43150 187164171178185]96

RDZ794 10 | 29 46 54 48 40 142 136134126127 12231214117

RD2795 4 43 {60 63 63 60 139132430

RD2796 14 § 28 {28 31 20 0 {}

Esample 15: Effect of compounds targeting human CFB in cynomolgus monkeys

16372] Parent compounds RI3Z273, RD2275, RD25SE, RD2560 and RD2276 were used as a
starting point to design compounds RDZ797, RD2829, RD2798, RD2801, RD2830, RD2821,
RD¥2831, and RD2832 as provided in Tables 30 and 31 below. The modified compounds
provided m Table 31 are being evaluated in cynoroolgus monkeyvs. Dosing of the monkeys
will be carried out 1n accordance with the protocol in Example 10 with a dmg/kg
subcutaneous dose of oligonuciectide on Day 1 of the study. ELISA will be used to evaluate
the tevels of Complement Factor B (CFB) in the serum of cynomolgus monkeys as described
i Example 10, Inwnunoblotiing will also be used to evaluate the levels of Complement
Factor B (CFB) in the serum of cynomolgus monkeys as described in Exaraple 10. CFB
inhibition data are expressed as perceni change from the predose level. Data for days 8, 15,
22, and 29 are provided below in Table 32 for RD2798, RD28OT, RD2R2ZL, RD2R30, and
RD2E32 In a second set of experiments, CFB inhibition data was collected for Days 8, 15,
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 athird set of expeniments, CFB inhibition data was collected for Davs 8, 15, 22, 29, 36,
43,50, 57, 64, and 71 for RD2797, RIDD2829 and RID2831 as provided below in Table 34,
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 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 seguences of double-stranded compounds targeting
CFB
Compound Seq SEQ Antisense Sequence SEQ Sense Sequence SEQ
Number ) D {5-3% ] {53} ]
NO: | NO:A NO: NO:
Start | Stop
Site Site
RD2737 493 | 515 | UGAAAGAGAUCUCAUCACUCACA | 24 GUGAGUGALGAGALICUCULILICA 105
RDZ829 1383 | 1404 UAGACAUCCAGAUAALICCUCCE 25 | UGGGAGGALUAUCUGGAUGUCUA | 64
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Compound Seq SEQ Antisense Segquence SEQ Sense Seguence SEQ
Mumber in ) {531 J5) {53} in
NO:1 | NO:L NO: NO:
Start | Stop
Site Site
RDZ2798 1382 { 1404 UAGACAUCCAGAUAAUCCUCCCU 97 GGOAGGAUUAUCUGGAUGUCUA 106
RO2801 1384 | 1404 UAGACAUCCAGAUAAUCCUCC 838 UGGAGGAUUAUCUGGAUGUCUA 1407
RD2821 1430 | 1452 | AAAGCAUUGAUGUUCGCUUGGUU 99 ACCAAGCGAACAUCAAUGCULIL 108
RD283G 1383 { 1404 UAGACAUCCAGAUAAUCCUUCC 160 UGGAAGGALUAUCUGGAUGUCUA 109
ROZ2831 2249 | 2271 UCAACUUGAAUGAAACGGCUUCY 101 GAAGCCGUUUCAUUCAAGUUGA 110
RD2832 1451 { 1473 UCAUUGUCUUUCUUGGAAGCCAA 102 UGGCUUCCAAGAAAGACAAUGA 65
Table 31
Madified Antisense and Sense sequences of double-stranded compounds {argeting CFB
SEQ
Comp- Modified Strands {5°-3%} Ret 1D D
ound NG:
NG
RO2797 MUFG¥mATAMA TG mAIG. mA FU.mC U mC A mUTCmATCmUTCmA*C mA IADS40 24
A vyl
HL¥YmUmG. mA.mG. mUmG. fAmUIG fA TG A mUmCmumCmUmU.mUmC*mA*d0o 151238 | 105
RO2829 mUMAYMG A MCTA MUICmCTA mG A mU A MA U mCICmULIC* mC*mC {ADEB42 25
HA*mG*mG.mG. mA. MG MG mA U mUTATUIC U MG mG. mA mU.mGE.mU.mC.mUrmA®d | 181251 &4
RD2798 MUHMA*MmG A MCIAmUTCmCIA MG A MU A MA U mCICmUfCmC*mC*mi 1A1011 37
1Y T
HLIE MG mG. mA.mG.mG. mA U mU A FUICUImG. mG mA mU.mG.mU.mCmU mA*dQ 151233 | 106
— mUFA MG A MmCIA MU I mC A MG A MU TA mA R mCICmURC*mC IAT012 98
B HA*mG¥mG. mA.mG*mG. mA. fUmU A TUIC U mG. mG. mA mU.mG. mU.mCmU¥mA*dQ 151242 | 107
RO281 MA¥ AT mA TG mC A mU U mG A mUIG. mU U snC G mC U mUIG. mG* miU¥mil {ALOLS 93
Hd*mC*mC. mA.mA MG mC TG mA A IC A fU mO mA mA mU.mG. mCmU. mU*mU*dQ 151249 | 108
AD2230 MU A*MG A MCTIA MU TCmCIA MG IA mU A MA U mCICmU. U mCmC {AL016 | 100
o HAYMGE*mG. mA.MmA. MG mG. mA U mUTAUIC U mE mE.mA mUmG mU.mCmUmA*dQ | 151252 | 108
RO2831 mUFCFMA A MCTU. mU TG mATA MmUTIG mATA MATIC mG G mC U mU*mC*miJ IATOLY | 101
: HUFmATmA MG mEmCmG. U mU U ICIA U mU mC mAmA MG mU.mU.mG*mA*dQ 151253 | 110
D283 mUMC mA U UG mU O mU U mUIC mUTU mG G mA A mG IO mOT* mA*mA ATOL8 | 102
DL
HA*mGE*mG.mC.mU.mUmCICmAFAIGIATA mA MG mA M mAMAMmU.MmG*FmA*dQ 51254 &5

Table 3. Average CFB Inhibition (Western)

Bay | DBay | Day | DBay
Compound 3 15 2 35
RIDZ79% 72 52 92 sl
RDZE0O1 73 52 89 86
RDZE21 68 64 62 47
RDZ830 64 sl 89 83
RD2Z832 40 4% 71 60

Table 33. Average CFB Inhibition (Western)
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Compound Bay | Bay | Day | Bay {Day | Day  Day | Da D;ay Bay | Bay | Bay Bay
8 i5 22 29 1036 143 | S0 187 164 171 178 185 | 9
RI2798 72 82 92 81 84 | B3 ¢ BY 1 82 (77 75 7 59
RIDZ801 73 82 89 86 87T I 83 177 178 176 1 64 | 55 | 49
RIJ2821 68 64 62 47 39 1 17 1 2 0
RIJ2830 70 84 20 92 192 1 89 | B0 1 8T 83 {77 | 78 1 75 1 U6
RIJ2832 60 66 71 60 | 61 | 56 | 40 1 31 | 35

Table 34. Average CFB Inhibition (Wesiern)

Bay | Bay | Bay | Day |Day | Day | Day Day | Day | Day
Compound | “¢% | 1 5y | g0 |36 |43 |50 |57 |64 |7
RD2797 33 1773 186 | 90 |83 |84 | 84|76 70 | 65
RD2829 36 | 63 | 88 | 90 | 86 | 82 | 84 | 76 | 77 | 59
RD2831 32 | 76 | 70 | 84 | 82 |84 | 85 | 77 | 82 | 79

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

Compound Pay | Day | Day | Day | Day | Bay | Day | Day | Day | Day { Day | Day | Day
8 i85 22 29 136 143 150 157 164 {71 178 | B8 196

RD2798 55 71 g5 75 | 59 | 69

RD2801 72 g1 87 85 | 78 | &4

RD2830 60 &7 95 95 1 98 197 194193 189 183 175175174

Table 36. Average Alternative Hemolysis Inhibition

Compound PBay | Day | Day | Pay Bay Bay | Day | Bay | Day | Day | Day Bay Day
8 i8 32 29 136 143 150 1587 164 171 178 | 8BS | 9%

RD2798 42 S5 S7 54 | 48 | 48 1 53 1 47

RD280I 37 31 45 52 161 134 1391 39

R2821 44 Q 13 { 0 0

RD2830 39 S5 70 GR | 78 1 67 165 170 1 62 1 44 | 47 {1 37 | 52

RD2832 23 18 27 21 ISR

R2797 41 33 57 64 | SB 146 | 67

RIX2829 23 25 34 41 34 1 29 1 34

Ri2831 2 18 30 29 | 28 | 42 | 40

Example 16: Effect of compounds targeting huwman CFB in Sprague Bawley Rats
{3373 Sprague Dawley rats (3/sex/group main {Groups 1-3), H/sex/group toxicokinetic
{groups 6-9)), 8-9 weeks of age) were administered the vehicle control (Group 1) or 30, 60,
150, or 300 mg/kg/dose RD2E30 (Groups 2 and 6, 3 and 7, 4 and §, or 5 and 9, respectively)
on Day 1 and Pay 21 via SC 1njection at a dose volume of 3 mal/kg,

166374] Observations included cage-side observations {general signs of toxicity including
fecal and urine quality), physical examination {predose}, body weight (Days 1, 5, 8, 12, 15,
19, 21 (toxicokinetic) and Day 26 {(main} and quantitaiive food consumption (weekly). Blood

samples were collected for clinical chemistiy, hematology and coagulation on Day 26
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Termination was on Day 26. Necropsy included visual examination for external
abnormalities, abdominal, thoracic, and cramial cavities abnormalities. Organ weights (heart,
kidney, liver, spleen and thyvmus) were recorded. Histology and microscopic pathology
(heart, kidnev, lesions, iver, lung, lymph nodes, injection sites, skin, spleen and thymus}
were conducted.

[3378] RD2830, admimstered as single SC doses on Days 1 and 21 at 30, 60, 150 and 360

mg/kg/dose, was considered generally tolerated by male and female rats.
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[6376] Although the disclosure has been described with reference 1o the above examples, i
will be understood 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:

6.

~3

A compound comprising a modified oligonucleotide 14 to 23 linked nucleosides in
fength having a nucleobase sequence compuising at least 14, at least 15, at feast 16, at
feast 17, at least 18, at least 19, or at least 20 contiguous nucleobases of any one of the
nucleohase sequences of SEQ D NOs: 11-44 or 96-102.

A compound compnising a modified oligonucleotide 14 to 23 hinked nucleosides in
fength having a nucleohase sequence comprising the nuclecbase sequence of anv one of
SEQ D NQOs: 11-44 or 96-102.

A compound comprising a modified oligonucleotide having a nuclecbase sequence
selected from the nucleobase sequences of any one of SEGQ 1D NQOs: 11-44 and 96-102.
The compound of any one of claims 1-3, wherein the nucleohase sequence of the
modified oligonucleotide is at least 80%, at least 5%, at least 90%, or at least 95%
complementary to the nucleobase sequence of SEQ D NO: 1 or 3.

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 nuclecbase.

The compound of any one of claims 1-5, wherein the compound 1s double-stranded.

A compound coraprising a first modified oligonucleotide 14 to 23 linked nucleosides in
tength having a nuclecbase sequence comprising at least 14, at least 15, at least 16, at
teast 17, at least 18, at least 19, or at least 20 contiguous nucleobases of any of the
nuclecbase sequences of SEQ 1D NQOs: 11-110 and a second modified oligonuclectide
14 to 23 linked nucleosides in length having a region of complementarity to the first
modified oligonucleotide.

A compound coraprising a first modified olhigonucleotide 14 to 23 linked nucieosides 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 corplementarity to the first modified
oligonucleotide.

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 i length having a region

of complementarity to the first modified oligonuciectide.
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16, The compound of any one of claims 7-9, wherein the nucleobase sequence of the first
modified oligonuclectide has at least 80%, at least 85%, at least 909%, or al least 95%
coroplementarity or identity to the nucleobase sequence of SEQ D NO: 1 or 3 over its
fength.

il The compound of any one of claims 7-10, wherein the nucleobase sequence of the first
modified oligonucieotide has al least 1, at least 2, or at least 3 rusmatches {0 a region of
the nuclechase sequence of SEQ HY NO: 1 or 3 that is the same length as the first
modified oligonuclestide.

12, The compound of any one of ¢claims 7-11, wherein the region of complementarity
between the first modified oligonucleotide and the second modified oligonucleotide 18
14 to 23 linked nucleosides in length.

13. The compound of any one of claims 7-11, wherein the region of complementarity
between the fust modified oligonucleotide and the second modified ohigonucieotide 15
19 10 23 linked nucleosides in length.

14, The compound of any one of claims 7-11, wherein the region of complementarity
between the first modified oligonucleotide and the second modified oligonucleotide 18
21 to 23 hinked nucleosides in length.

15. The compound of any one of claims 7-11, wheremn the tirst modified oligonucleotide is
fully complementary to the second modified oligonucleotide.

i6.  The corapound of any one of claims 7-15, wherein the first roodified oligonucleotide
comprises at least one modification selected from a modified internucleoside linkage, a
modified sugar, and a modified nucieobase.

17, The compound of any one of claims 7-16, wherein the second modified oligonucleotide
coroprises at feast one modification selected from a modified intermucleoside inkage, a
modified sugar, and a modified nuclechase.

18.  The compound of any one of claims 5, 16 or 17, wherein the modified internucleoside
tinkage 15 a phosphorothioate internucleoside linkage or a roethyiphosphonate
nternucleoside linkage.

19, The compound of claim 18, wherein the phosphorothioate internucleoside linkage or
methylphosphonate internucleoside hinkage is at the 3" terminus of the first or second
modified oligonucleotide or at the §' terminws of the first modified ohgonucleotide.

20, 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.
21 The coropound of claim 20, wherein the modified sugar coroprises a 2'-F modification.
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30.

31
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,kix

The compound of claim 20, wherein the modified sugar comprises a 2'-0OMe
modification.

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

The compound of any one of claims 7-15, wherein each nucleoside of the second
modified oligonucieotide comprises a modified sugar.

The compound of claim 23 or 24, wherein the modified sugar comprises a modification
setected from a halogen, an alkoxy group and a bicyclic sugar or a combination thersof,
The compound of claim 25, wherein the modified sugar comprises a modification
selected from LNA, cEt, 2-MOE, 2'-F, 2'-0OMe, and 2'~-deoxy, or a combination thereof.
The compound of claim 23, wherein the first modified oligonucleotide comprises no
more than ten 2'-F sugar modifications.

The corapound of claim 24, wherein the second modified oligonucleotide comprises no
more than five 2'-F sugar modifications.

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

The compound of claim 29, wherein the conjugate group 15 attached to the 8 end of the
modified oligonucleotide.

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

The corapound of claim 31, wherein the targeting rooiety cCOmprises one or more
GalNAc,

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

The compound of claim 32 or 33, wherein the one or more GalNAg¢ are attached 1o the
2" or 3’ posttion of the ribosyl ning of the 5 nucleoside of the modified oligonucieotide.

The compound of claim 34, wherein the 3 nucleoside is of the following formula:
i > o
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Formuia X,

wherein:

R” is H, adenine, guanine, thymine, cytosine, or uracil, or adenine, guanine, thymine,
cytosine, or uracil, each compnising a Protecting Group (PG), a modified nucleobase,
optionally substituted alkyl, optionally substituted aryl, optionally substituted
heteroaryl, oplionally substituted carbocyelyl, optionally substituted heterocyelyl, or a
nucleobase isostere;

L is 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;

R? is an oligonucleotide sequence or modified oligonucleotide:

Y718 O, CHz, CH20, or optionally substituted NH;

Y218 O, CHz, CH20, or optionaliy substituted NH;

Yz is CO, 8Oy, PO, CHL-0-C(0), CH-NH-C(O), CH-NH-SOs, or CH,

Y415 CO, 8Os, PIOYO, CHy-0-C{0), CH-NH-C(0), CH-NH-80;, or CHa;

npis 0. 1,2.3,4, 5, orb;and

o

each ni, n3, ng and ns 1s independently 0, 1, 2,3, 4, 5,6, 7,8, 9, or 10,
36, The compound of claim 34, wherein the 8" nucleoside 15 selected fromo any one of
Formulae -V and Xii, and wherein R’ is § or SH and R is the portion of the modified

oligonuciectide other than the 5" nucleoside.

-3

The compound of claim 34, wherein the 5 nucleoside is selected from any one of

73]

Formoulae I-VHI and X1, and wherein R’ 13 O or OH and R is the portion of the

modified oligonucieotide other than the 3" nucleoside.
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38. A compound comprising a first modified oligonucleotide having a nucleobase sequence
selected from any one of the nuclecbase sequences of SEQ ID NQs: 11-110and a
second modified oligonucieotide 14 1o 21 linked nucleosides in length having a portion
fully complementary 1o the first modified oligonucleotide,

39 A compound compnsing a first modified oligonucleotide selected from any one of the
Ref 1D NOs: TA0478-400, FAOR40, TAOB42-846, TAOBS2-862, JADRT2-882, FAGERT-
890, IA1010-1012, and 1A1015-1018 and a second modified oligonucleotide 14 1o 21
linked nucleosides in length fully complementary to the first modified oligonucleotide.

40. A compound comprising a first modified oligonucleotide selected from any one of the
Ref 1D NQOs: {A0478-450, TADE40, TADR42-846, JADRS2-862, TAOBT2-882, TAUEET-
890, TA1010-1012, and TAT015-1018 and a second modified oligonuciestide selected
from any one of the Ref 1D N(Os: IS0570-587, 150969, 180972-977, IS1023-1027,
IS1029 1S1031-1037, IS1042-1046, IS108Z, IS1085, IS1086, IS1091-1095, IS1108-
1111, I51236-1239, 181242, 181249, and 181251-1254,

41 A compound comprising a first modified oligonuclestide selected from anv one of the
Ref 1D NQOs: TA0B40, 1A0842, TA088E, IA1010-1012, and LA1016 and a second
modified oligonucleotide selected from any one of the Ref 1D NOs: 180972, 180974,
IS1109, 181236, 181239, 181242 and IN1252.

42, A compound of any one of claims 1-41, whergin the compound 13 in a pharmaceutically
acceptable salt form.

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

44, The compound of claim 42, wherein the pharmaceutically acceptable salt 1g g potassium
salt.

45, A moedified oligonucleotide according to the following chemical structure;
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or a pharmaceutically acceptable salt or stereocis

46.

A modified oligonucleotide according o the following chemical stracture:
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or a pharmaceutically acceptable salt or stereoisomer ther

47.

£

p==]

onucleotide according to the following chemical structure:

A modified olig
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or a pharmaceutically acceptable salt or steresisomer thereof,

48 A modified oligonucleotide according o the following chemical structure;
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or a pharmaceutically acceptable salt or sterecisomer thereof.

49 A modified ohgonucleotide according to the following chemical structure:

or a pharmaceutically acceptable salt or stercoisomer thereof.
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50, A modified oligonucleotide according to the following chemical structure:
O N 7 OUNA
HG /YZ)EDH -‘»GHN*,'{E)C-“OH S — . u ,il\q.; e, L\N“L‘“C
£ { [N ¢ e
vo ‘) AcHN \\ g os THE ! § i
i -~ ) LSO --p
R !
4,?‘1 ﬁl\‘)*{N!’ =k 4 HO
N A NH;
L ) Nt Ny
- 0 o
o \,0—;}—0 ) i\i:s&()
N a SH S
NS Qo
P, HEEED
&

or a pharmaceutically acceptable salt or sterecisomer thereof,
51, A modified oligonucleotide according to the following chemical structure:
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or a pharmaceutically acceptable salt or stereoisomer thereof,

52, A modified ohigonucleotide according to the following chemical siructure:
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or a pharmaceutically acceptable salt or steresisomer thereof,

53, The modified oligonucleotide of any one of claimns 45-52, wherein the pharmaceutically

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

foliowing chemical structure:

o NH, NkH;
A N ]AN Ny
HO. L /& _________ :\N"g“c} __________ R
! O\ { e Ny ’ [P eN
' N ! NH, \ NHy
[yt (l“' O\A /\ DO ‘? 0‘\ N L \ (3] C,) ()\ )§
Na' §-b=0 ‘*L N ‘\ Na O—P=G o] *j« \ No D-E=0 N
’ 53— N N7
ol \ o o TN \ e :O? ¢
A ! IV ‘\ o
00 § N \ eg T T Nn K, \ e F N
Na u—F?:»J <,‘~/| MM \ Ne O—P=C (\,( R \ Na O-p=0 ]

Sy

|
Na O— ir""l)

&

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

following chemical structure:
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p=d

which i1s a sodium salt according to the

The modified oligonucleotide of claim 53,

foliowing chenucal structure:
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or a sterecisomer thereof.

57, The modified oligonucleotide of claim 53, which 1s a sodium salt according (o the

following chenucal structure:
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The modified ocligonucleotide of claim 53, which is a sodium salt according to the
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following chemical structure:
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which i1s a sodium salt according to the

The modified oligonucleotide of claim 53,

foliowing chenucal structure:

eof.

or a stereoisomer ther
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60. The modified oligonucleotide of claim 53, which s a sodium sait according to the

foliowing chemical structure:

or a stereoisomer thereof,
61, The modified oligonucleotide of claim 53, which is a sodium salf according to the

foliowing chemical structure:
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or a stereoisomer thereof,

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

63.
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or a pharmaceutically acceptable salt or stereoisomer thereof,

64. 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
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or a pharmaceutically acceptable salt or sterecisomer thereof
The compound of any one of claims 62-63, wherein the pharmaceutically acceptable

66.
salt is a sodium salt or g potassium salt.
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The compound of claim 66, which is a sodium salt according o the following chemical
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The compound of claim 66, which is a sodium salt according o the following chemical
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or a stereoisomer thereof.
69.  The compound of claim 66, which is a sodium salt according to the following chemical

struchurg:
191
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ceding clatms, for use in therapy
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A composition comprising the compound or modified oligonucleotide of any one of

claims 1-70 and a pharmaceutically acceptable carrier
A composttion comprising a compound or modified oligonucleotide of anv one of the
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74

80,

84.

A method of admunistering the compound or modified oligonucieotide of any one of
claimns 1-70 or the composttion of claim 71 or 72 to a subject in need thereof

A maethod of treating, preventing, ot ameliorating a disease, disorder, or condition
associated with Cormplement 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.

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 administering the compound inhibits,
reduces, and/or improves the disease, disorder, condition or a symptom thereof,

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

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

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

A maethod of reducing or mhibiting a coroplement pathway disease, disorder, condition
or a symptom thereof comprising admirustering 1o a subject in need thereof a compound
or modified oligonuclestide targeted io CFB.

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

The method of any one of claims 74-81, wherein the disease, disorder or condition is
atypical hemolytic ureric syndrome (aHUS), paroxvsmal noctumal hemoglobimuna
(PNH)}, C3 glomerulopathy {(C3G), IgA nephropathy (IgAN), systenuc lupus
ervthematosus {SLE}, diabatic nephropathy. membranous nephropathy, polveystic
kidney disease, age-related macular degeneration, thromboiic 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 is
fapus nephritis.

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

The method of any one of claims 74-84, wherein the cormpound is 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,

86

97.

The method of claim 85, wherein the compound, modified oligonucieotide, or
composition is administered parenterally.

Use of a coropound targeted to CFB for freating, preventing, or ameliorating a disease,
disorder or condition associated with CFB comprising administering o a subject inn
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 symptom 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 is the compound or
modified oligonucleotide 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 15 a complement pathway
disease, disorder or condition or a svmptom thereof, atvpical hemolytic uremic
syndrome (alH{US), paroxysmal nocturnal hemoglobinuna (PNH), C3 glomerslopathy
(C3G), IgA nephropathy (IgAN), systemic lupus ervthernatosus (SLE), diabetic
nephropathy, membranous nephropathy, polveystic kidney disease, age-related macular
degeneration, thrombotic microangiopathy, myasthema gravis, ischemia, reperfusion
mjury, or rheumatoid arthritis (RA).

The use of any one of claims 87-92, wherein the disease, disorder or condition is fupus
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 87-24, 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
administered 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
administered to the subject about once every three roonths, about once every six

months, or about once every vyear,
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