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RNAI CONSTRUCTS AND METHODS FOR INHIBITING FAM13A
EXPRESSION

TECHNICAL FIELD

[0001] The present application relates to compositions and methods for modulating
expression of Family with Sequence Similarity 13 Member A (FAM13A) protein. In particular,
the present application relates to nucleic acid-based therapeutics for reducing FAM13A4 gene

expression via RNA interference and methods of using such nucleic acid-based therapeutics.

BACKGROUND

[0002] Obesity, or excess adiposity, is recognized as a disease and is established as a
major risk factor for cardiovascular disease (CVD). The most common measure of adiposity,
body-mass-index (BMI), results in increased odds risk of myocardial infarction (MI). However,
this association is substantially reduced after adjustment for waist-to-hip ratio (WHR), a
measurement that reflects a visceral body fat distribution pattern (also known as central or
abdominal obesity). WHR has been shown to be more robustly related to MI risk with individuals
in the highest quintile for WHR having a 2.52-fold increase in odds ratio (p < 0.001), a finding
that persists even after adjustment for BMI. Yusuf ef al., Lancet 366:1640-1649 (2005); Cao et
al., Medicine (Baltimore) 97, ¢11639 (2018); de Koning ef al., Eur. Heart J., 28, 850-856 (2007).
These data indicate that WHR is a better predictor of MI risk than BMI and that this metric
overcomes some key limitations of BMI (e.g., high muscle mass).

[0003] FAMI13A (also known as FAM13A1, KIAA0914, or ARHGAPA48) is a cytosolic
protein that has been shown to regulate AMP-activated protein kinase (AMPK) activity, and it
has been linked to regulation of hepatic glucose, lipid metabolism, body fat distribution, and
adipocyte function. Lin ef al., iScience 23, 100928 (2020); Fathzadeh et al., Nature
Communications 11, 1465 (2020). For example, human genetic evidence has linked FAM13A
with HDL cholesterol, body mass index (BMI)-adjusted fasting insulin levels, and WHR adjusted
for BMI. In vitro, FAM1 34 knockdown in human mesenchymal stem cells increases adipocyte
differentiation and thermogenesis while overexpression causes apoptosis of pre-adipocytes and
inhibits adipogenesis. Lundback et al., Diabetologia, 2018; Tang et al., Int. J. Obesity, 2019;
Fathzadeh et al., Nat. Comm., 2020. Additionally, FAM134 KO mice are protected against diet-
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induced obesity (DIO), have improved hepatic insulin sensitivity, and increased hepatocyte

oxygen consumption rate. Lin et al., iScience, 2020.

SUMMARY

[0004] The present application relates, in part, to the design and generation of RNAi
constructs that target the 4M 134 gene and reduce its expression. The sequence-specific
inhibition of FAM13A4 gene expression is useful for reducing abdominal adiposity, reducing body
weight, reducing fat mass, improving metabolic parameters including insulin resistance and non-
alcoholic steatohepatitis (NASH), and reducing risk of myocardial infarction. Accordingly, in
one embodiment, the present application provides an RNAIi construct comprising a sense strand
and an antisense strand, wherein the antisense strand comprises a region comprising a sequence
that is substantially complementary to a 7411/ 34 mRNA sequence. In some embodiments, the
RNAI construct is targeted only to the liver. In some embodiments, the antisense strand
comprises a sequence that is substantially complementary to the sequence of at least 15
contiguous nucleotides of a region of the human FAM734 mRNA sequence (SEQ ID NO: 1)
with no more than 1, 2, or 3 mismaiches. In some embodiments, the antisense strand comprises a
region comprising a sequence that is substantially complementary to at least 15 contiguous
nucleotides within particular regions of the FAM734 mRNA sequence set forth in SEQ TD NO:
1, such as within nucleotides 1300-1375 or 4900-5300 of SEQ ID NO: 1. In certain
embodiments, the antisense strand comprises a region comprising at least 15 contiguous
nucleotides from an antisense sequence listed in Table 1 or Table 2.

[0005] In some embodiments, the sense strand of the RN A1 constructs described herein
comprises a sequence that is sufficiently complementary to the sequence of the antisense strand
to form a duplex region of about 15 to about 30 base pairs in length, about 17 to about 24 base
pairs in length, or about 19 to about 21 base pairs in length. In some embodiments, the sense and
antisense strands are each independently about 19 to about 30 nucleotides in length, or about 19
to about 23 nucleotides in length. In some embodiments, the RN Ai constructs comprise one or
two blunt ends. In other embodiments, the RNAI constructs comprise one or two nucleotide
overhangs. Such nucleotide overhangs may comprise 1 to 6 unpaired nucleotides and can be
located at the 3’ end of the sense strand, the 3’ end of the antisense strand, or the 3’ end of both
the sense and antisense strand. In certain embodiments, the RNAi constructs comprise an

overhang of two unpaired nucleotides at the 3’ end of the sense strand and the 3’ end of the
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antisense strand. Tn other embodiments, the RN Ai constructs comprise an overhang of two
unpaired nucleotides at the 3’ end of the antisense strand and a blunt end at the 3’ end of the sense
strand/5’ end of the antisense strand.

[0006] The disclosed RNAI constructs may comprise one or more modified nucleotides,
including nucleotides having modifications to the ribose ring, nucleobase, or phosphodiester
backbone. In some embodiments, the RNAi constructs comprise one or more 2'-modified
nucleotides. Such 2'-modified nucleotides can include 2’-fluoro modified nucleotides, 2'-O-
methyl modified nucleotides, 2’-O-methoxyethyl modified nucleotides, 2'-O-alkyl modified
nucleotides, 2'-O-allyl modified nucleotides, bicyclic nucleic acids (BNA), deoxyribonucleotides,
or combinations thereof. In one particular embodiment, the RNAi constructs comprise one or
more 2'-fluoro modified nucleotides, 2’-O-methyl modified nucleotides, or combinations thereof.
In some embodiments, all of the nucleotides in the sense and antisense strand of the RNAi
construct are modified nucleotides. Abasic nucleotides may be incorporated into the disclosed
RNAI constructs, for example, as the terminal nucleotide at the 3’ end, the 5’ end, or both the 3’
end and the 5’ end of the sense strand. In such embodiments, the abasic nucleotide may be
inverted, e.g., linked to the adjacent nucleotide through a 3'-3" internucleotide linkage or a 5’-5’
internucleotide linkage.

[0007] In some embodiments, the RN A1 constructs comprise at least one backbone
modification, such as a modified internucleotide or internucleoside linkage. In certain
embodiments, the RNAi constructs described herein comprise at least one phosphorothioate
internucleotide linkage. In particular embodiments, the phosphorothioate internucleotide linkages
may be positioned at the 3’ or 5’ ends of the sense and/or antisense strands. For instance, in some
embodiments, the antisense strand comprises two consecutive phosphorothioate internucleotide
linkages between the terminal nucleotides at both the 3’ and 5’ ends. In some such embodiments,
the sense strand comprises one or two phosphorothioate internucleotide linkages between the
terminal nucleotides at its 3’ end.

[0008] In some embodiments, the RNAi constructs of this application may target a
particular region of the human #4M734 mRNA transcript set forth in SEQ ID NO: 1. In some
embodiments, the sequence of the antisense strand may be fully complementary to the sequence
of at least 15 contiguous nucleotides of the specific regions of the human FAM13A transcript
(SEQ ID NO: 1). In some embodiments, the sequence of the antisense strand may be

substantially complementary to the sequence of at least 15 contiguous nucleotides of the specific
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regions of the human FAM13A4 transcript (SEQ ID NO: 1) with no more than 1, 2, or 3
mismatches between the sequence of the antisense strand and the sequence of the specific regions
of the human FAM3A transcript. In certain embodiments, the antisense strand and/or the sense
strand of the RNAI constructs may comprise or consist of a sequence from the antisense and
sense sequences listed in Table 1. In some embodiments, the sense and antisense strands,
respectively, comprise or consist of SEQ ID NOs: 15 and 559, SEQ ID NOs: 24 and 568, SEQ
ID NOs: 125 and 669, SEQ ID NOs: 127 and 671, SEQ ID NOs: 222 and 766, SEQ ID NOs: 406
and 950, SEQ ID NOs: 448 and 992, SEQ ID NOs: 498 and 1042, SEQ ID NOs: 502 and 1046,
SEQ ID NOs: 503 and 1047, SEQ ID NOs: 504 and 1048, SEQ ID NOs: 513 and 1057, SEQ ID
NOs: 526 and 1070, SEQ ID NOs: 527 and 1071, SEQ ID NOs: 533 and 1077, or SEQ ID NOs:
534 and 1078.

[0009] In some embodiments, the RNAI construct comprises particular sequences with
particular modification patterns, which are referred to as duplexes herein. In certain
embodiments, the antisense strand and/or the sense strand of the RNAi constructs, with particular
modification pattemns, may comprise or consist of antisense and sense sequences listed in Table 2
as particular duplexes. In some embodiments, the RNAi construct is a duplex called D-1557, D-
1597, D-1612, D-1614, D-1623, D-1650, D-1667, D-1680, D-1682, D-1685, D-1686, D-1690, D-
1697, D-1698, D-1699, D-1702, D-1704, D-1705, D-1709, D-1768, D-1846, D-1849, D-1853, D-
1856, D-1858, D-1861, D-1862, D-1863, D-1864, D-1865, D-1866, D-1868, D-1869, D-1870, D-
1871, D-1873, D-1875, D-1876, D-1877, D-1878, D-1879, D-1880, D-1881, D-1883, D-1884, D-
1885, D-1886, D-1887, D-1888, D-1899, D-1896, D-1955, D-1970, D-1972, D-1975, D-1976, D-
1977, D-1979, D-1980, D-1981, D-1982, D-1983, D-1984, D-1985, D-1987, D-1988, D-1989, D-
1990, D-1991, D-1992, D-1993, D-1994, D-1995, D-1996, D-1997, D-1998, D-2000, D-2001, D-
2002, D-2003, D-2004, D-2005, D-2012, D-2013, D-2014, D-2017, D-2021, D-2022, D-2023, D-
2040, D-2044, D-2045, D-2047, D-2049, D-2051, D-2052, D-2053, D-2054, D-2058, D-2061, D-
2075, D-2077, D-2079, D-2080, D-2081, D-2083, D-2090, D-2091, or D-2093. In some
embodiments, the RNAi construct is a duplex observed to knock down FAMI13A expression by
greater than 80%.

[0010] The disclosed RNAIi constructs may comprise a ligand to facilitate delivery or
uptake of the RNAI constructs to specific tissues or cells, such as liver or adipose cells. In certain
embodiments, the ligand targets delivery of the RNAi constructs to hepatocytes. In these and

other embodiments, the ligand may comprise galactose, galactosamine, or N-acetyl-
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galactosamine (GalNAc). In certain embodiments, the ligand comprises a multivalent galactose
or multivalent GalNAc moiety, such as a trivalent or tetravalent galactose or GaINAc moiety.
The ligand may be covalently attached to the 5’ or 3’ end of the sense strand of the RNAi
construct, optionally through a linker. In some embodiments, the RNAi constructs comprise a
ligand and linker comprising a structure according to any one of Formulas I to IX described
herein. In certain embodiments, the RN A1 constructs comprise a ligand and linker comprising a
structure according to Formula VII. In other embodiments, the RNAI constructs comprise a
ligand and linker comprising a structure according to Formula IV. In some embodiments, the
ligand comprises a long-chain fatty acid such as lauric acid (C12), myristic acid (C14), palmitic
acid (C16), stearic acid (C18), eicosapentaenoic acid (C20), or docosanoic acid (C22). In some
embodiments, the ligand is attached through a phosphodiester or phosphorothioate linkage.
[0011] The present application also provides pharmaceutical compositions comprising
any of the RNAi constructs described herein and a pharmaceutically acceptable carrier, excipient,
or diluent. Such pharmaceutical compositions are particularly useful for reducing expression of
the FAM13A4 gene in the cells (e.g., liver or adipose cells) of a patient in need thereof. Patients
who may be administered a disclosed pharmaceutical composition include patients diagnosed
with or at risk of obesity, including patients displaying a high WHR and patients diagnosed with
abdominal obesity. Patients who may be administered a disclosed pharmaceutical composition
also can include patients diagnosed with or at risk of metabolic conditions such as fatty liver
disease (e.g., NAFLD, NASH, alcoholic fatty liver disease, or alcoholic steatohepatitis), insulin
resistance and type 2 diabetes (T2D), hypertriglyceridemia, or hypercholesterolemia. The present
application also provides methods of treating patients in need of reduction of expression of the
FAM13A4 gene expression in their cells, including patients diagnosed with or at risk of obesity,
abdominal obesity, fatty liver disease (e.g., NAFLD, NASH, alcoholic fatty liver disease, or
alcoholic steatohepatitis), insulin resistance and type 2 diabetes (T2D), hypertriglyceridemia, or
hypercholesterolemia. These methods comprise administering an RNAi construct or
pharmaceutical composition described herein. In some embodiments, the RNAI construct is
administered with a ligand that targets the RNAI construct to the liver or hepatocytes.

[0012] The use of FAM13A-targeting RNAI constructs in any of the methods described
herein or for preparation of medicaments for administration according to the methods described
herein is specifically contemplated. For instance, the present application includes a FAM13A4-

targeting RN A1 construct for use in treating, preventing, or reducing the risk of developing
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obesity, abdominal obesity, fatty liver disease (e.g., NAFLD, NASH, alcoholic fatty liver disease,
or alcoholic steatohepatitis), insulin resistance and type 2 diabetes (T2D), hypertriglyceridemia,

or hypercholesterolemia in a patient in need thereof.

BRIEF DESCRIPTION OF THE FIGURES

[0013] Figure 1 shows the results of a genomic analysis performed to examine the
association of three common FAM13A variants for their association with adjusted for BMI
(WHRadjBMI), triglyceride levels, HDL cholesterol levels, systolic blood pressure, and
FAMI3A expression in subcutaneous adipose tissue eQTL data.

[0014] Figures 2A and 2B show the results of an in vitro dose-response study of Fami3a
siRNA’s effects in Renca cells and primary adipocytes.

[0015] Figures 3A-3D show the results of an in vivo study of Faml3a siRNA’s ability to
knock down murine Faml3a mRNA expression levels in the liver and white adipose tissue of
mice.

[0016] Figures 4A-4C show the results of an in vivo study of Famli3a siRNA’s effects
on body weight and [al mass ol mice.

[0017] Figure 5 is a table showing the effects of C16- and GalNAc-linked Fam /3a
siRNA in obese mice after 60 days of treatment. Fam/3a siRNAs had significant effects on body
weight, fat mass, cumulative food intake, liver weight, insulin levels, total cholesterol, LDL
cholesterol, and ALT levels.

[0018] Figure 6 is a diagram compiling the locations which of a range of human
FAMI3A4 siRNA triggers target on the human FAM134 mRNA transcript. The depicted triggers
were all efficacious in reducing F:AM 134 mRNA levels and are divided in this diagram according
to whether the maximum observed knockdown for that trigger fell within the range of 40-60%
knockdown, 60-80% knockdown, or greater than 80% knockdown.

[0019] Figures 7A-7R are depictions of different modification patterns that may be
applied to siRNA trigger sequences, with each figure showing a hybridized sense (top) and
antisense (bottom) strand. In these figures, the solid circles correspond to 2'-O-methyl
ribonucleotides, the open circles correspond to 2'-deoxy-2'-fluoro (“2'-fluoro™) ribonucleotides,
and the hatched circles correspond to inverted abasic deoxynucleotides. Bold lines indicate where

a phosphorothioate bond is used in place of the standard phosphodiester bond between
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nucleotides. Finally, arrows represent where a ligand (e.g., GalNAc or a fatty acid) may be
attached to a polynucleotide.

[0020] Figures 8A-8D show the results of testing /’AM13A4 siRNA in an AAV human
FAMI13A mouse model. Figures 8A and 8B show that a range of different members of the T-
4999 and T-5043 trigger families, respectively, reduced expression of FAMI34 mRNA in the
liver. Figures 8C and 8D show that C22-conjugated members of the T-4999 and T-5043 trigger
families, and to a lesser extent GalNAc-conjugated members of the T-4999 and T-5043 trigger
families, were able to reduce expression of F4AM734 mRNA in adipose tissue. In each of Figures
8A-8D, the "*" denotes those duplexes that were conjugated to C22, while those without an
asterisk were conjugated to GalNAc.

[0021] Figures 9A-9C show the results of testing human-mouse cross reactive FAM13A4
siRNA duplexes, with knockdown noted in liver, inguinal white adipose tissue, and epididymal
white adipose tissue.

[0022] Figures 10A and 10B show that treating diet-induced obese (DIO) mice with
human-mouse cross reactive FAM 134 siRNA duplexes prevented the increases in body weight
and fat mass associated with the DIO model.

[0023] Figures 11A-11E show the results of treating cynomolgus monkeys with a single
dose of human-cynomolgus monkey cross reactive FAM 134 siRNA. Figures 11A and 11B show
that knockdown was achieved in both liver and adipose tissue. Figures 11C-11E show that
FAMI13A siRNA treatment resulted in decreases in serum cholesterol, LDL, and HDL,

respectively.

DETAILED DESCRIPTION

[0024] The present application is directed to compositions and methods for regulating the
expression of the /AM13A gene in a cell or mammal. In some embodiments, compositions
comprise RNAI constructs that target a mRNA transcribed from the 7.4M 134 gene, particularly
the human FAM134 gene, and reduce expression of the FAM13A protein in a cell or mammal.
Such RNAI constructs are useful for for treating, preventing, or reducing the risk of developing
obesity, hepatosteatosis, insulin resistance and type 2 diabetes (T2D), hypertriglyceridemia, or

hypercholesterolemia in a patient in need thereof.
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RNAIi Constructs

[0025] As used herein, the term “RNAIi construct” refers to an agent comprising an RNA
molecule that is capable of downregulating expression of a target gene (e.g., the FAM13A4 gene)
via an RNA interference mechanism when introduced into a cell. RNA interference is the process
by which anucleic acid molecule induces the cleavage and degradation of a target RNA
molecule (e.g., messenger RNA or mRNA molecule) in a sequence-specific manner, e.g.,
through an RNA-induced silencing complex (RISC) pathway. In some embodiments, the RNAi
construct comprises a double-stranded RNA molecule comprising two antiparallel strands of
contiguous nucleotides that are sufficiently complementary to each other to hybridize to form a
duplex region. “Hybridize™” or “hybridization™ refers to the pairing of complementary
polynucleotides, typically via hydrogen bonding (e.g., Watson-Crick, Hoogsteen or reversed
Hoogsteen hydrogen bonding) between complementary bases in the two polynucleotides. The
strand comprising a region comprising a sequence that is substantially complementary to a target
sequence (e.g., target mMRNA) is referred to as the “antisense strand” or “guide strand.” The
“sense strand” or “passenger strand” refers to the strand that includes a region that is
substantially complementary to a region of the antisense strand. In some embodiments, the sense
strand may comprise a region that has a sequence that is substantially identical to the target
sequence.

[0026] A double-stranded RNA molecule may include chemical modifications to
ribonucleotides, including modifications to the ribose sugar, base, or backbone components of
the ribonucleotides, such as those described herein or known in the art. Any such modifications,
as used in a double-stranded RNA molecule (e.g., siRNA, shRNA, or the like), are encompassed
by the term “double-stranded RNA” (or the purposes of this disclosure. Details on potential
modifications to the RNAi constructs described herein are provided in the Modification and
Preparation of RNAi Constructs section below.

[0027] As used herein, a first sequence is “complementary” to a second sequence if a
polynucleotide comprising the first sequence can hybridize to a polynucleotide comprising the
second sequence to form a duplex region under certain conditions, such as physiological
conditions. Other such conditions can include moderate or stringent hybridization conditions,
which are known to those of skill in the art. A first sequence is fully complementary (100%
complementary) to a second sequence if a polynucleotide comprising the first sequence base

pairs with a polynucleotide comprising the second sequence over the entire length of one or both
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nucleotide sequences without any mismatches. A sequence is “substantially complementary™ to a
target sequence, or has "substantial identity to" a target sequence, if the sequence is at least about
80%, 85%, 90%, 95%., 96%, 97%, 98%, or 99% complementary to a target sequence. Percent
complementarity can be calculated by dividing the number of bases in a first sequence that are
complementary to bases at corresponding positions in a second or target sequence by the total
length of the first sequence. A sequence may also be said to be substantially complementary to
another sequence if there are no more than 5, 4, 3, or 2 mismatches over a 30 base pair duplex
region when the two sequences are hybridized. Generally, if any nucleotide overhangs, as defined
herein, are present, the sequence of such overhangs is not considered in determining the degree
of complementarity between two sequences. By way of example, a sense strand of 21 nucleotides
in length and an antisense strand of 21 nucleotides in length that hybridize to form a 19 base pair
duplex region with a 2- nucleotide overhang at the 3’ end of each strand would be fully
complementary as the term is used herein.

[0028] In some embodiments, a region of the antisense strand comprises a sequence that
is substantially or fully complementary to a region of the target RNA sequence (e.g., the
FFAM134 mRNA sequence). In such embodiments, the sense strand may comprise a sequence
that is fully complementary to the sequence of the antisense strand. In other such embodiments,
the sense strand may comprise a sequence that is substantially complementary to the sequence of
the antisense strand, e.g., having 1, 2, 3, 4, or 5 mismatches in the duplex region formed by the
sense and antisense strands. In certain embodiments, it is preferred that any mismatches occur
within the terminal regions (e.g., within 6, 5, 4, 3, or 2 nucleotides of the 5’ and/or 3’ ends of the
strands). In one embodiment, any mismatches in the duplex region formed from the sense and
antisense strands occur within 6, 5, 4, 3, or 2 nucleotides of the 5’ end of the antisense strand.
[0029] In certain embodiments, the sense strand and antisense strand of the double-
stranded RNA may be two separate molecules that hybridize to form a duplex region but are
otherwise unconnected. Such double-stranded RNA molecules formed from two separate strands
are referred to as “small interfering RNAs™ or “short interfering RNAs™ (siRNAs). Thus, in some
embodiments, the RNAi constructs comprise an siRNA.

[0030] In other embodiments, the sense strand and the antisense strand that hybridize to
form a duplex region may be part of a single RNA molecule, i.e., the sense and antisense strands
are part of a self-complementary region of a single RNA molecule. In such cases, a single RNA

molecule comprises a duplex region (also referred to as a stem region) and a loop region. The 3’
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end of the sense strand is connected to the 5’ end of the antisense strand by a contiguous
sequence of unpaired nucleotides, which will form the loop region. The loop region is typically
of a sufficient length to allow the RNA molecule to fold back on itself such that the antisense
strand can base pair with the sense strand to form the duplex or stem region. The loop region can
comprise from about 3 to about 25, from about 5 to about 15, or from about 8 to about 12
unpaired nucleotides. Such RNA molecules with at least partially self-complementary regions are
referred to as “short hairpin RNAs” (shRNAs). In certain embodiments, the RNAI constructs
comprise a ShRNA. The length of a single, at least partially self-complementary RNA molecule
can be from about 40 nucleotides to about 100 nucleotides, from about 45 nucleotides to about 85
nucleotides, or from about 50 nucleotides to about 60 nucleotides and comprise a duplex region
and loop region each having the lengths recited herein.

[0031] In some embodiments, the RNAi constructs comprise a sense strand and an
antisense strand, wherein the antisense strand comprises a region having a sequence that is
substantially or fully complementary to a FAM 134 messenger RNA (mRNA) sequence. As used
herein, a “FAM134 mRNA sequence” refers to any messenger RNA sequence, including allelic
variants and splice variants, encoding a FAM13A protein, including FAM13A protein variants or
isoforms from any species (e.g., non-human primate, human).

[0032] A FAM 134 mRNA sequence also includes the transcript sequence expressed as its
complementary DNA (cDNA) sequence. A cDNA sequence refers to the sequence of an mRNA
transcript expressed as DNA bases (e.g., guanine, adenine, thymine, and cytosine) rather than
RNA bases (e.g., guanine, adenine, uracil, and cytosine). Thus, the antisense strand of the RNAi
constructs may comprise a region having a sequence that is substantially or fully complementary
to a target FAM 134 mRNA sequence or FAM734 cDNA sequence. A FAM134 mRNA or cDNA
sequence can include, but is not limited to, any FAM134 mRNA or cDNA sequences in the
Ensembl Genome or National Center for Biotechnology Information (NCBI) databases, including
human sequences such as Ensembl transcript no. ENST00000264344.9 (SEQ ID NO: 1) and
NCBI Reference sequence NM_022746.4. A FAM134 mRNA or cDNA sequence can also
include cynomolgus monkey sequences, rhesus monkey sequences, chimpanzee sequences, rat
sequences, and mouse sequences. In certain embodiments, the FAA 134 mRNA sequence is the

human transcript set forth below (SEQ ID NO: 1).

CCTTCCAGCCATGTGGGTTCAGCGGAAAGAGAAGCAAAACCACTCTTCCTAAAATGTTAGAA
GCTGCTCTTCGCTTACCTTGGGGCCTTTGCATTGGGAGCTGTTTTTCACATCAAAGAATATG
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TGCTGAATGGAATTTTAGTATTTTGCTGTCGTTTTAATATTTTCGTCTGGTCTTCCTCAGTT
CTTCCAGACGCTTTCTGAGAGAATGGGGGCAGGAGCTCTAGCCATCTGTCAAAGTAAAGCAG
CGGTTCGGCTGAAAGAAGACATGAAAAAGATAGT GGCAGTGCCATTAAATGAACAGAAGGAT
TTTACCTATCAGAAGTTATTTGGAGTCAGTCTCCAAGAACTTGAACGGCAGGGGCTCACCGA
GAATGGCATTCCAGCAGTAGTGTGGAATATAGTGGAATATTTGACGCAGCATGGACTTACCC
AAGAAGGTCTTTTTAGGGTGAATGGTAACGTGAAGGTGGTGGAACAACTTCGACTGAAGTTC
GAGAGTGGAGTGCCCGTGGAGCTCGGGAAGGACGGTGATGTCTGCTCAGCAGCCAGTCTGTT
GAAGCTGTTTCTGAGGGAGCTGCCTGACAGTCTGATCACCTCAGCGTTGCAGCCTCGATTCA
TTCAACTCTTTCAGGATGGCAGAAATGATGTTCAGGAGAGTAGCTTAAGAGACTTAATAAAA
GAGCTGCCAGACACCCACTACTGCCTCCTCAAGTACCTTTGCCAGTTCTTGACAAAAGTAGC
CAAGCATCATGTGCAGAATCGCATGAATGTTCACAATCTCGCCACTGTATTTGGGCCAAATT
GCTTTCATGTGCCACCTGGGCTTGAAGGCATGAAGGAACAGGACCTGTGCAACAAGATAATG
GCTAAAATTCTAGAAAATTACAATACCCTGTTTGAAGTAGAGTATACAGAAAATGATCATCT
GAGATGTGAAAACCTGGCTAGGCTTATCATAGTAAAAGAGGTCTATTATAAGAACTCCCTGC
CCATCCTTTTAACAAGAGGCTTAGAAAGAGACATGCCAAAACCACCTCCAAAAACCAAGATC
CCAAAATCCAGGAGTGAGGGATCTATTCAGGCCCACAGAGTACTGCAACCAGAGCTATCTGA
TGGCATTCCTCAGCTCAGCTTGCGGCTAAGTTATAGAAAAGCCTGCTTGGAAGACATGAATT
CAGCAGAGGGTGCTATTAGTGCCAAGTTGGTACCCAGTTCACAGGAAGATGAAAGACCTCTG
TCACCTTTCTATTTGAGTGCTCATGTACCCCAAGTCAGCAATGTGTCTGCAACCGGAGAACT
CTTAGAAAGAACCATCCGATCAGCTGTAGAACAACATCTTTTTGATGTTAATAACTCTGGAG
GTCAAAGTTCAGAGGACTCAGAATCTGGAACACTATCAGCATCTTCTGCCACATCTGCCAGA
CAGCGCCGCCGCCAGTCCAAGGAGCAGGATGAAGTTCGACATGGGAGAGACAAGGGACTTAT
CAACAAAGAAAATACTCCTTCTGGGTTCAACCACCTTGATGATTGTATTTTGAATACTCAGG
AAGTCGAAAAGGTACACAAAAATACTTTTGGTTGTGCTGGAGAAAGGAGCAAGCCTAAACGT
CAGAAATCCAGTACTAAACTTTCTGAGCTTCATGACAATCAGGACGGTCTTGTGAATATGGA
AAGTCTCAATTCCACACGATCTCATGAGAGAACTGGACCTGATGATTTTGAATGGATGTCTG
ATGAAAGGAAAGGAAATGAAAAAGATGGTGGACACACTCAGCATTTTGAGAGCCCCACAATG
AAGATCCAGGAGCATCCCAGCCTATCTGACACCAAACAGCAGAGAAATCAAGATGCCGGTGA
CCAGGAGGAGAGCTTTGTCTCCGAAGTGCCCCAGTCGGACCTGACTGCATTGTGTGATGAAA
AGAACTGGGAAGAGCCTATCCCTGCTTTCTCCTCCTGGCAGCGGGAGAACAGTGACTCTGAT
GAAGCCCACCTCTCGCCGCAGGCTGGGCGCCTGATCCGTCAGCTGCTGGACGAAGACAGCGA
CCCCATGCTCTCTCCTCGGTTCTACGCTTATGGGCAGAGCAGGCAATACCTGGATGACACAG
AAGTGCCTCCTTCCCCACCAAACTCCCATTCTTTCATGAGGCGGCGAAGCTCCTCTCTGGGEG
TCCTATGATGATGAGCAAGAGGACCTGACACCTGCCCAGCTCACACGAAGGATTCAGAGCCT
TAAAAAGAAGAT CCGGAAGTTTGAAGATAGATTCGAAGAAGAGAAGAAGTACAGACCTTCCC
ACAGTGACAAAGCAGCCAATCCGGAGGTTCTGAAATGGACAAATGACCTTGCCAAATTCCGG
AGACAACTTAAAGAATCAAAACTAAAGATATCTGAAGAGGACCTAACTCCCAGGATGCGGCA
GCGAAGCAACACACTCCCCAAGAGTTTTGGTTCCCAACTTGAGAAAGAAGATGAGAAGAAGC
AAGAGCTGGTGGATAAAGCAATAAAGCCCAGTGTTGAAGCCACATTGGAATCTATTCAGAGG
AAGCTCCAGGAGAAGCGAGCGGAAAGCAGCCGCCCTGAGGACATTAAGGATATGACCAAAGA
CCAGATTGCTAATGAGAAAGTGGCTCTGCAGAAAGCTCTGTTATATTATGAAAGCATTCATG
GACGGCCGGTAACAAAGAACGAACGGCAGGTGATGAAGCCACTATACGACAGGTACCGGLTG
GTCAAACAGATCCTCTCCCGAGCTAACACCATACCCATCATTGGTTCCCCCTCCAGCAAGCG
GAGAAGCCCTTTGCTGCAGCCAATTATCGAGGGCGAAACTGCTTCCTTCTTCAAGGAGATAA
AGGAAGAAGAGGAGGGGTCAGAAGACGATAGCAATGTGAAGCCAGACTTCATGGTCACTCTG
AAAACCGATTTCAGTGCACGATGCTTTCTGGACCAATTCGAAGATGACGCTGATGGATTTAT
TTCCCCAATGGATGATAAAATACCATCAAAATGCAGCCAGGACACAGGGCTTTCAAATCTCC
ATGCTGCCTCAATACCTGAACTCCTGGAACACCTCCAGGAAATGAGAGAAGAAAAGARAAGG
ATTCGAAAGAAACTTCGGGATTTTGAAGACAACTTTTTCAGACAGAATGGAAGAAATGTCCA
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GAAGGAAGACCGCACTCCTATGGCTGAAGAATACAGTGAATATAAGCACATAAAGGCGAAAC
TGAGGCTCCTGGAGGTGCTCATCAGCAAGAGAGACACTGATTCCAAGTCCATGTGAGGGGCA
TGGCCAAGCACAGGGGGCTGGCAGCTGCGGTGAGAGTTTACTGTCCCCAGAGAAAGTGCAGC
TCTGGAAGGCAGCCTTGGGGCTGGCCCTGCAAAGCATGCAGCCCTTCTGCCTCTAGACCATT
TGGCATCGGCTCCTGTTTCCATTGCCTGCCTTAGAAACTGGCTGGAAGAAGACAATGTGACC
TGACTTAGGCATTTTGTAATTGGAAAGTCAAGACTGCAGTATGTGCACATGCGCACGCGCAT
GCACGCACACACACACACAGTAGTGGAGCTTTCCTAACACTAGCAGAGATTAATCACTACAT
TAGACAACACTCATCTACAGAGAATATACACTGTTCTTCCCTGGATAACTGAGAAACAAGAG
ACCATTCTCTGTCTAACTGTGATAAAAACAAGCTCAGGACTTTATTCTATAGAGCAAACTTG
CTGTGGAGGGCCATGCTCTCCTTGGACCCAGTTAACTGCAAACGTGCATTGGAGCCCTATTT
GCTGCCGCTGCCATTCTAGTGACCTTTCCACAGAGCTGCGCCTTCCTCACGTGTGTGAAAGG
TTTTCCCCTTCAGCCCTCAGGTAGATGGAAGCTGCATCTGCCCACGATGGCAGTGCAGTCAT
CATCTTCAGGATGTTTCTTCAGGACTTCCTCAGCTGACAAGGAATTTTGGTCCCTGCCTAGG
ACCGGGTCATCTGCAGAGGACAGAGAGATGGTAAGCAGCTGTATGAATGCTGATTTTAAAAC
CAGGTCATGGGAGAAGAGCCTGGAGATTCTTTCCTGAACACTGACTGCACTTACCAGTCTGA
TTTTATCGTCAAACACCAAGCCAGGCTAGCATGCTCATGGCAATCTGTTTGGGGCTGTTTTG
TTGTGGCACTAGCCAAACATAAAGGGGCTTAAGTCAGCCTGCATACAGAGGATCGGGGAGAG
AAGGGGCCTGTGTTCTCAGCCTCCTGAGTACTTACCAGAGTTTAATTTTTTTAAAAAAAATC
TGCACTAAAATCCCCAAACTGACAGGTAAATGTAGCCCTCAGAGCTCAGCCCAAGGCAGAAT
CTAAATCACACTATTTTCGAGATCATGTATAAAAAGAAAAAAAAGAAGTCATGCTGTGTGGC
CAATTATAATTTTTTTCAAAGACTTTGTCACAAAACTGTCTATATTAGACATTTTGGAGGGA
CCAGGAAATGTAAGACACCAAATCCTCCATCTCTTCAGTGTGCCTGATGTCACCTCATGATT
TGCTGTTACTTTTTTAACTCCTGCGCCAAGGACAGTGGGTTCTGTGTCCACCTTTGTGCTTT
GCGAGGCCGAGCCCAGGCATCTGCTCGCCTGCCACGGCTGACCAGAGAAGGTGCTTCAGGAG
CTCTGCCTTAGACGACGTGTTACAGTATGAACACACAGCAGAGGCACCCTCGTATGTTTTGA
AAGTTGCCTTCTGAAAGGGCACAGTTTTAAGGAAAAGAAAAAGAATGTAAAACTATACTGAC
CCGTTTTCAGTTTTAAAGGGTCGTGAGAAACTGGCTGGTCCAATGGGATTTACAGCAACATT
TTCCATTGCTGAAGTGAGGTAGCAGCTCTCTTCTGTCAGCTGAATGTTAAGGATGGGGAAAA
AGAATGCCTTTAAGTTTGCTCTTAATCGTATGGAAGCTTGAGCTATGTGTTGGAAGTGCCCT
GGTTTTAATCCATACACAAAGACGGTACATAATCCTACAGGTTTAAATGTACATAAAAATAT
AGTTTGGAATTCTTTGCTCTACTGTTTACATTGCAGATTGCTATAATTTCAAGGAGT GAGAT
TATAAATAAAATGATGCACTTTAGGATGTTTCCTATTTTTGAAATCTGAACATGAATCATTC
ACATGACCAAAAATTGTGTTTTTTTAAAAATACATGTCTAGTCTGTCCTTTAATAGCTCTCT
TAAATAAGCTATGATATTAATCAGATCATTACCAGTTAGCTTTTAAAGCACATTTGTTTAAG
ACTATGTTTTTGGAAAAATACGCTACAGAATTTTTTTTTAAGCTACAAATAAATGAGATGCT
ACTAATTGTTTTGGAATCTGTTGTTTCTGCCAAAGGTAAATTAACTAAAGATTTATTCAGGA
ATCCCCATTTGAATTTGTATGATTCAATAAAAGAAAACACCAAGTAAGTTATATAAAATAAA
TTGTGTATGAGATGTTGTGTTTTCCTTTGTAATTTCCACTAACTAACTAACTAACTTATATT
CTTCATGGAATGGAGCCCAGAAGAAATGAGAGGAAGCCCTTTTCACACTAGATCTTATTTGA
AGAAATGTTTGTTAGT CAGTCAGTCAGTGGTTTCTGGCTCTGCCGAGGGAGATGTGTTCCCC
AGCAACCATTTCTGCAGCCCAGAATCTCAAGGCACTAGAGGCGGTGTCTTAATTAATTGGCT
TCACAAAGACAAAATGCTCTGGACTGGGATTTTTCCTTTGCTGTGTTGGGAATATGTGTTTA
TTAATTAGCACATGCCAACAAAATAAATGTCAAGAGTTATTTCATAAGTGTAAGTAAACTTA
AGAATTAAAGAGTGCAGACTTATAATTTTC

[0033] A region of the antisense strand can be substantially complementary or fully
complementary to at least 15 consecutive nucleotides of the #AMI134 mRNA sequence. In

certain embodiments, the region of the antisense strand comprises a sequence that is substantially
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complementary to the sequence of at least 15, at least 16, at least 17, at least 18, or at least 19
contiguous nucleotides of a region of the FAM134 mRNA sequence (e.g., a human FAM134
mRNA sequence (SEQ ID NO: 1)) with no more than 1, 2, or 3 mismatches. In related
embodiments, the antisense strand comprises a region having a sequence that is substantially
complementary to the sequence of at least 15, at least 16, at least 17, at least 18, or at least 19
contiguous nucleotides of a region of the FAM134 mRNA sequence with no more than 1
mismatch. In some embodiments, the target region of the FAM134 mRNA sequence to which the
antisense strand comprises a region of complementarity can range from about 15 to about 30
consecutive nucleotides, from about 16 to about 28 consecutive nucleotides, from about 18 to
about 26 consecutive nucleotides, from about 17 to about 24 consecutive nucleotides, from about
19 to about 30 consecutive nucleotides, from about 19 to about 25 consecutive nucleotides, from
about 19 to about 23 consecutive nucleotides, or from about 19 to about 21 consecutive
nucleotides. In certain embodiments, the region of the antisense strand comprising a sequence
that is substantially or fully complementary to a FAM134 mRNA sequence may comprise at least
15 contiguous nucleotides from an antisense sequence listed in Table 1 or Table 2. In other
embodiments, the sequence of the antisense strand comprises at least 16, at least 17, at least 18,
or at least 19 contiguous nucleotides from an antisense sequence listed in Table 1 or Table 2.
[0034] In some embodiments, the region of the antisense strand comprising a sequence
that is substantially or fully complementary to a F4AM134 mRNA sequence may comprise at least
15 contiguous nucleotides from a region that is particularly susceptible to being targeted by a
RNAI construct. Therefore, in some embodiments, the region of the antisense strand comprising
a sequence that is substantially or fully complementary to a /4AM 134 mRNA sequence may
comprise at least 15 contiguous nucleotides from within nucleotides 1300-1375, 1625-1700,
2075-2175, or 4900-5300 of the human FAM 134 mRNA sequence set forth in SEQ ID NO: 1. In
some embodiments, the region of the antisense strand comprising a sequence that is substantially
or fully complementary to a FAM134 mRNA sequence may comprise at least 15 contiguous
nucleotides from a sub-section of these regions. Therefore, in some embodiments, the sequence
may comprise at least 15 contiguous nucleotides from nucleotides 1300-1350, 4900-5275, 4900-
5250, 4900-5225, 4900-5200, 4900-5175, 4900-5150, 4900-5125, 4900-5100, 4900-5075, 4925-
5300, 4925-5275, 4925-5250, 4925-5225, 4925-5200, 4925-5175, 4925-5150, 4925-5125, 4925-
5100, 4925-5075, 4950-5300, 4950-5275, 4950-5250, 4950-5225, 4950-5200, 4950-5175, 4950-
5150, 4950-5125, 4950-5100, 4950-5075, 4975-5300, 4975-5275, 4975-5250, 4975-5225, 4975-
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5200, 4975-5175, 4975-5150, 4975-5125, 4975-5100, 4975-5075, 5175-3000, 5100-5300, 5125-
5300, 5150-5300, 5175-5300, 5200-5300, or 5225-5300.

[0035] The sense strand of the RNAI construct typically comprises a sequence that is
sufficiently complementary to the sequence of the antisense strand such that the two strands
hybridize under physiological conditions to form a duplex region. A “duplex region” refers to the
region in two complementary or substantially complementary polynucleotides that form base
pairs with one another, either by Watson-Crick base pairing or other hydrogen bonding
interaction, to create a duplex between the two polynucleotides. The duplex region of the RNAi
construct should be of sufficient length to allow the RNAI construct to enter the RNA
interference pathway, e.g., by engaging the Dicer enzyme and/or the RISC complex. For
instance, in some embodiments, the duplex region is about 15 to about 30 base pairs in length.
Other lengths for the duplex region within this range are also suitable, such as about 15 to about
28 base pairs, about 15 to about 26 base pairs, about 15 to about 24 base pairs, about 15 to about
22 base pairs, about 17 to about 28 base pairs, about 17 to about 26 base pairs, about 17 to about
24 base pairs, about 17 to about 23 base pairs, about 17 to about 21 base pairs, about 19 to about
25 base pairs, about 19 to about 23 base pairs, or about 19 to about 21 base pairs. In certain
embodiments, the duplex region is about 17 to about 24 base pairs in length. In other
embodiments, the duplex region is about 19 to about 21 base pairs in length. In one embodiment,
the duplex region is about 19 base pairs in length. In another embodiment, the duplex region is
about 21 base pairs in length.

[0036] For embodiments in which the sense strand and antisense strand are two separale
molecules (e.g., RNAI construct comprises an siRNA), the sense strand and antisense strand need
not be the same length as the length of the duplex region. For instance, one or both strands may
be longer than the duplex region and have one or more unpaired nucleotides or mismatches
flanking the duplex region. Thus, in some embodiments, the RNA1 construct comprises at least
one nucleotide overhang. As used herein, a “nucleotide overhang” refers to the unpaired
nucleotide or nucleotides that extend beyond the duplex region at the terminal ends of the
strands. Nucleotide overhangs are typically created when the 3’ end of one strand extends beyond
the 5’ end of the other strand or when the 5’ end of one strand extends bevond the 3’ end of the
other strand. The length of a nucleotide overhang is generally between 1 and 6 nucleotides, 1 and
5 nucleotides, 1 and 4 nucleotides, 1 and 3 nucleotides, 2 and 6 nucleotides, 2 and 5 nucleotides,

or 2 and 4 nucleotides. In some embodiments, the nucleotide overhang comprises 1, 2. 3. 4, 5, or
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6 nucleotides. ITn some embodiments, the nucleotide overhang comprises 1 to 4 nucleotides. Tn
certain embodiments, the nucleotide overhang comprises 2 nucleotides. In certain other
embodiments, the nucleotide overhang comprises a single nucleotide.

[0037] The nucleotides in the overhang can be ribonucleotides or modified nucleotides as
described herein. In some embodiments, the nucleotides in the overhang are 2'-modified
nucleotides (e.g., 2'-fluoro modified nucleotides, 2'-O-methyl modified nucleotides),
deoxyribonucleotides, abasic nucleotides, inverted nucleotides (e.g., inverted abasic nucleotides,
inverted deoxyribonucleotides), or combinations thereof. For instance, in one embodiment, the
nucleotides in the overhang are deoxyribonucleotides. e.g., deoxythymidine. In another
embodiment, the nucleotides in the overhang are 2'-O-methyl modified nucleotides, 2'-fluoro
modified nucleotides, 2’-methoxyethyl modified nucleotides, or combinations thereof. In other
embodiments, the overhang comprises a 5"-uridine-uridine-3' (5'-UU-3’) dinucleotide. In such
embodiments, the UU dinucleotide may comprise ribonucleotides or modified nucleotides, e.g.,
2'-modified nucleotides. In other embodiments, the overhang comprises a 5'-deoxythymidine-
deoxythymidine-3' (5'-dTdT-3") dinucleotide. When a nucleotide overhang is present in the
antisense strand, the nucleotides in the overhang can be complementary to the target gene
sequence, form a mismatch with the target gene sequence, or comprise some other sequence
(e.g., polypyrimidine or polypurine sequence, such as UU, TT, AA, GG, etc.).

[0038] The nucleotide overhang can be at the 5’ end or 3’ end of one or both strands. For
example, in one embodiment, the RNAi construct comprises a nucleotide overhang at the 5’ end
and the 3’ end of the antisense strand. In another embodiment, the RN Ai construct comprises a
nucleotide overhang at the 5’ end and the 3’ end of the sense strand. In some embodiments, the
RNAI construct comprises a nucleotide overhang at the 5’ end of the sense strand and the 5’ end
of the antisense strand. In other embodiments, the RNAI construct comprises a nucleotide
overhang at the 3’ end of the sense strand and the 3’ end of the antisense strand.

[0039] The RNAI constructs may comprise a single nucleotide overhang at one end of the
double-stranded RNA molecule and a blunt end at the other. A “blunt end” means that the sense
strand and antisense strand are fully base-paired at the end of the molecule and there are no
unpaired nucleotides that extend beyond the duplex region. In some embodiments, the RNAi
construct comprises a nucleotide overhang at the 3’ end of the sense strand and a blunt end at the
5" end of the sense strand and 3’ end of the antisense strand. In other embodiments, the RNAI

construct comprises a nucleotide overhang at the 3’ end of the antisense strand and a blunt end at
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the 5’ end of the antisense strand and the 3’ end of the sense strand. In certain embodiments, the
RNAI construct comprises a blunt end at both ends of the double-stranded RNA molecule. In
such embodiments, the sense strand and antisense strand have the same length and the duplex
region is the same length as the sense and antisense strands (i.e., the molecule is double stranded
over its entire length).

[0040] The sense strand and antisense strand in the RN A1 constructs can each
independently be about 15 to about 30 nucleotides in length, about 19 to about 30 nucleotides in
length, about 18 to about 28 nucleotides in length, about 19 to about 27 nucleotides in length,
about 19 to about 25 nucleotides in length, about 19 to about 23 nucleotides in length, about 19 to
about 21 nucleotides in length, about 21 to about 25 nucleotides in length, or about 21 to about
23 nucleotides in length. In certain embodiments, the sense strand and antisense strand are each
independently about 18, about 19, about 20, about 21, about 22, about 23, about 24, or about 25
nucleotides in length. In some embodiments, the sense strand and antisense strand have the same
length but form a duplex region that is shorter than the strands such that the RNAi construct has
two nucleotide overhangs. For instance, in one embodiment, the RNAi construct comprises (i) a
sense strand and an antisense strand that are each 21 nucleotides in length, (ii) a duplex region
that is 19 base pairs in length, and (iii) nucleotide overhangs of 2 unpaired nucleotides at both the
3" end of the sense strand and the 3’ end of the antisense strand. In another embodiment, the
RNAI construct comprises (i) a sense strand and an antisense strand that are each 23 nucleotides
in length, (i1) a duplex region that is 21 base pairs in length, and (iii) nucleotide overhangs of 2
unpaired nucleotides at both the 3’ end of the sense strand and the 3’ end of the antisense strand.
In other embodiments, the sense strand and antisense strand have the same length and form a
duplex region over their entire length such that there are no nucleotide overhangs on either end of
the double-stranded molecule. In one such embodiment, the RN A1 construct is blunt ended (e.g.,
has two blunt ends) and comprises (i) a sense strand and an antisense strand, each of which is 21
nucleotides in length, and (ii) a duplex region that is 21 base pairs in length. In another such
embodiment, the RNAI construct is blunt ended (e.g., has two blunt ends) and comprises (i) a
sense strand and an antisense strand, each of which is 23 nucleotides in length, and (ii) a duplex
region that is 23 base pairs in length. In still another such embodiment, the RNAI construct is
blunt ended (e.g., has two blunt ends) and comprises (i) a sense strand and an antisense strand,

each of which is 19 nucleotides in length, and (ii) a duplex region that is 19 base pairs in length.
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[0041] In other embodiments, the sense strand or the antisense strand is longer than the
other strand and the two strands form a duplex region having a length equal to that of the shorter
strand such that the RNAI construct comprises at least one nucleotide overhang. For example, in
one embodiment, the RNAi construct comprises (i) a sense strand that is 19 nucleotides in length,
(i) an antisense strand that is 21 nucleotides in length, (iii) a duplex region of 19 base pairs in
length, and (iv) a nucleotide overhang of 2 unpaired nucleotides at the 3’ end of the antisense
strand. In another embodiment, the RN Ai construct comprises (i) a sense strand that is 21
nucleotides in length, (ii) an antisense strand that is 23 nucleotides in length, (iii) a duplex region
of 21 base pairs in length, and (iv) a nucleotide overhang of 2 unpaired nucleotides at the 3’ end
of the antisense strand.

[0042] The antisense strand of the RNAi constructs can comprise or consist of the
sequence of any one of the antisense sequences listed in Table 1 or Table 2, the sequence of
nucleotides 1-19 of any of these antisense sequences, or the sequence of nucleotides 2-19 of any
of these antisense sequences. Thus, in some embodiments, the antisense strand comprises or
consists of a sequence selected from SEQ ID NOs: 546-1089 or 1938-2785. In other
embodiments, the antisense strand comprises or consists of a sequence of nucleotides 1-19 of any
one of SEQ ID NOs: 546-1089 or 1938-2785. In still other embodiments, the antisense strand
comprises or consists of a sequence of nucleotides 2-19 of any one of SEQ ID NOs: 546-1089 or
1938-2785.

[0043] In these and other embodiments, the sense strand of the RNAi constructs can
comprise or consist of the sequence of any one of the sense sequences listed in Table 1 or Table
2, the sequence of nucleotides 1-19 of any of these sense sequences, or the sequence of
nucleotides 2-19 of any of these sense sequences. Thus, in some embodiments, the sense strand
comprises or consists of a sequence selected from SEQ ID NOs: 2-545 or 1090-1937. In other
embodiments, the sense strand comprises or consists of a sequence of nucleotides 1-19 of any
one of SEQ ID NOs: 2-545 or 1090-1937. In still other embodiments, the sense strand comprises
or consists of a sequence of nucleotides 2-19 of any one of SEQ ID NOs: 2-545 or 1090-1937.
[0044] In certain embodiments, the RNAI constructs comprise (i) a sense strand
comprising or consisting of a sequence selected from 2-545 or 1090-1937 and (ii) an antisense
strand comprising or consisting of a sequence selected from SEQ ID NOs: 546-1089 or 1938-
2785. In some embodiments, the RN A1 construct can be any of the duplex compounds listed in

Table 1 or Table 2 (including the unmodified nucleotide sequences and/or modified nucleotide
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sequences of the compounds). In certain embodiments, the RN Ai construct is D-1539, D-1544,
D-1545, D-1549, D-1557, D-1559, D-1573, D-1579, D-1586, D-1597, D-1607, D-1611, D-1612,
D-1614, D-1623, D-1631, D-1636, D-1639, D-1640, D-1643, D-1644, D-1645, D-1646, D-1648,
D-1652, D-1661, D-1667, D-1672, or D-1694.

Modification and Preparation of RNAi Constructs

[0045] The RNAI constructs disclosed herein may comprise one or more modified
nucleotides. A “modified nucleotide” refers to a nucleotide that has one or more chemical
modifications to the nucleoside, nucleobase, pentose ring, or phosphate group. As used herein,
modified nucleotides do not encompass ribonucleotides containing adenosine monophosphate,
guanosine monophosphate, uridine monophosphate, and cytidine monophosphate. However, the
RNAI constructs may comprise combinations of modified nucleotides and ribonucleotides.
Incorporation of modified nucleotides into one or both strands of double-stranded RNA
molecules can improve the in vivo stability of the RNA molecules, e.g., by reducing the
molecules” susceptibility to nucleases and other degradation processes. The potency of RNAi
constructs for reducing expression of the target gene can also be enhanced by incorporation of
modified nucleotides.

[0046] In certain embodiments, the modified nucleotides have a modification of the
ribose sugar. These sugar modifications can include modifications at the 2" and/or 5’ position of
the pentose ring as well as bicyclic sugar modifications. A 2’-modified nucleotide refers to a
nucleotide having a pentose ring with a substituent at the 2’ position other than OH. Such 2'-
modifications include, but are not limited to, 2'-H (e.g., deoxyribonucleotides), 2'-O-alkyl (e.g., -
0O-Ci1-Cio or -O-Ci1-Cio substituted alkyl), 2’-O-allyl (-O-CH2CH=CH>), 2'-C-allyl, 2'-deoxy-2'-
fluoro (also referred to as 2'-F or 2'-fluoro), 2’-O-methyl (-OCH3), 2’'-O-methoxyethyl (-O-
(CH2)20CH3), 2'-OCF3, 2'-O(CH2)2SCH3, 2'-O-aminoalkyl, 2’-amino (e.g., -NHz), 2'-O-
ethylamine, and 2'-azido. Modifications at the 5’ position of the pentose ring include, but are not
limited to, 5’-methyl (R or S configuration); 5'-vinyl, and 5’-methoxy.

[0047] A “bicyclic sugar modification” refers to a modification of the pentose ring where
a bridge connects two atoms of the ring to form a second ring resulting in a bicyclic sugar
structure. In some embodiments the bicyclic sugar modification comprises a bridge between the
4" and 2’ carbons of the pentose ring. Nucleotides comprising a sugar moiety with a bicyclic

sugar modification are referred to herein as bicyclic nucleic acids or BNAs. Exemplary bicyclic
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sugar modifications include, but are not limited to, a-L-Methyleneoxy (4'-CH2—0-2") bicyclic
nucleic acid (BNA); B-D-Methyleneoxy (4'-CH2—O0-2") BNA (also referred to as a locked
nucleic acid or LNA); Ethyleneoxy (4'-(CHz)—O0-2") BNA; Aminooxy (4'-CH>—0O—N(R)- 2,
wherein R is H, C1-C12 alkyl, or a protecting group) BNA; Oxyamino (4'-CH>—N(R) —O-2’,
wherein R is H, C1-C12 alkyl, or a protecting group) BNA; Methyl(methyleneoxy) (4'-CH(CHs)
—0-2") BNA (also referred to as constrained ethyl or cEt), methylene-thio (4’-CH2—S-2") BNA;
methylene-amino (4'-CH2-N(R)- 2, wherein R is H, C1-Ci12 alkyl, or a protecting group) BNA;
methyl carbocyclic (4’-CH>—CH(CH3)- 2') BNA; propylene carbocyclic (4'-(CH2)3-2") BNA;
and Methoxy(ethyleneoxy) (4-CH(CH20Me)-0-2") BNA (also referred to as constrained MOE
or cMOE). These and other sugar-modified nucleotides that can be incorporated into the RNAi
constructs are described in U.S. Patent No. 9,181,551, U.S. Patent Publication No.
2016/0122761, and Deleavey and Damha, Chemistry and Biology, Vol. 19: 937-954, 2012, all of
which are hereby incorporated by reference in their entireties.

[0048] In some embodiments, the RNAi constructs comprise one or more 2’-fluoro
modified nucleotides, 2’-O-methyl modified nucleotides, 2'-O-methoxyethyl modified
nucleotides, 2'-O-alkyl modified nucleotides, 2'-O-allyl modified nucleotides, bicyclic nucleic
acids (BNAs), deoxyribonucleotides, or combinations thereof. In certain embodiments, the RNAi
constructs comprise one or more 2'-fluoro modified nucleotides, 2'-O-methyl modified
nucleotides, 2'-O-methoxyethyl modified nucleotides, or combinations thereof. In some
embodiments, the RNAi constructs comprise one or more 2'-fluoro modified nucleotides, 2'-O-
methyl modified nucleotides or combinations thereol.

[0049] Both the sense and antisense strands of the RNAIi constructs can comprise one or
multiple modified nucleotides. For instance, in some embodiments, the sense strand comprises 1,
2,3,4,5,6,7,8,9, 10 or more modified nucleotides. In certain embodiments, all nucleotides in
the sense strand are modified nucleotides. In some embodiments, the antisense strand comprises
1,2,3,4,5,6,7, 8,9, 10 or more modified nucleotides. In other embodiments, all nucleotides in
the antisense strand are modified nucleotides. In certain other embodiments, all nucleotides in the
sense strand and all nucleotides in the antisense strand are modified nucleotides. In these and
other embodiments, the modified nucleotides can be 2'-fluoro modified nucleotides, 2’-O-methyl
modified nucleotides, or combinations thereof.

[0050] In certain embodiments, the modified nucleotides incorporated into one or both

strands of the RN A1 constructs have a modification of the nucleobase (also referred to herein as
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“base”). A “modified nucleobase™ or “modified base” refers to a base other than the naturally
occurring purine bases adenine (A) and guanine (G) and pyrimidine bases thymine (T), cytosine
(C), and uracil (U). Modified nucleobases can be synthetic or naturally occurring modifications
and include, but are not limited to, universal bases, 5-methylcytosine (5-me-C), 5-hydroxymethyl
cytosine, xanthine (X), hypoxanthine (I), 2-aminoadenine, 6-methyladenine, 6-methylguanine,
and other alkyl derivatives of adenine and guanine, 2-propyl and other alkyl derivatives of
adenine and guanine, 2-thiouracil, 2-thiothymine and 2-thiocytosine, S-halouracil and cytosine,
5-propynyl uracil and cytosine, 6-azo uracil, cytosine and thymine, 5-uracil (pseudouracil), 4-
thiouracil, 8-halo, 8-amino, 8-thiol, 8-thioalkyl, 8-hydroxyl and other 8-substituted adenines and
guanines, 5-halo, particularly 5-bromo, 5-trifluoromethyl and other 5-substituted uracils and
cytosines, 7-methylguanine and 7-methyladenine, 8-azaguanine and 8-azaadenine, 7-
deazaguanine and 7-deazaadenine and 3-deazaguanine and 3-deazaadenine.

[0051] In some embodiments, the modified base is a universal base. A “universal base”
refers to a base analog that indiscriminately forms base pairs with all the natural bases in RNA
and DNA without altering the double helical structure of the resulting duplex region. Universal
bases are known to those of skill in the art and include, but are not limited to, inosine, C-phenyl,
C-naphthyl and other aromatic derivatives, azole carboxamides, and nitroazole derivatives, such
as 3-nitropyrrole, 4-nitroindole, 5-nitroindole, and 6-nitroindole.

[0052] Other suitable modified bases that can be incorporated into the RN A1 constructs
include those described in Herdewijn, Antisense Nucleic Acid Drug Dev., Vol. 10: 297-310,
2000 and Peacock e/ al., J. Org. Chem., Vol. 76: 7295-7300, 2011, both of which are hereby
incorporated by reference in their entireties. The skilled person understands guanine, cytosine,
adenine, thymine, and uracil may be replaced by other nucleobases, such as the modified
nucleobases described above, without substantially altering the base pairing properties of a
polynucleotide comprising a nucleotide bearing such replacement nucleobase.

[0053] In some embodiments, the sense and antisense strands of the RNAi constructs
may comprise one or more abasic nucleotides. An “abasic nucleotide” or “abasic nucleoside™ is a
nucleotide or nucleoside that lacks a nucleobase at the 1 position of the ribose sugar. In certain
embodiments, the abasic nucleotides are incorporated into the terminal ends of the sense and/or
antisense strands of the RNAI constructs. In one embodiment, the sense strand comprises an
abasic nucleotide as the terminal nucleotide at its 3’ end, its 5’ end, or both its 3" and 5’ ends. In

another embodiment, the antisense strand comprises an abasic nucleotide as the terminal
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nucleotide at its 3’ end, its 5" end, or both its 3’ and 5’ ends. In such embodiments in which the
abasic nucleotide is a terminal nucleotide, it may be an inverted nucleotide — that is, linked to the
adjacent nucleotide through a 3'-3' internucleotide linkage (when on the 3’ end of a strand) or
through a 5'-5" internucleotide linkage (when on the 5’ end of a strand) rather than the natural 3'-
5" internucleotide linkage. Abasic nucleotides may also comprise a sugar modification, such as
any of the sugar modifications described above. In certain embodiments, abasic nucleotides
comprise a 2'-modification, such as a 2'-fluoro modification, 2’-O-methyl modification, or a 2’-H
(deoxy) modification. In one embodiment, the abasic nucleotide comprises a 2’-O-methyl
modification. In another embodiment, the abasic nucleotide comprises a 2’-H modification (i.e., a
deoxy abasic nucleotide).

[0054] In certain embodiments, the RNAi constructs may comprise modified nucleotides
incorporated into the sense and antisense strands according to a particular pattern, such as the
patterns described in WIPO Publication No. WO 2020/123410, which is hereby incorporated by
reference in its entirety. RNAi constructs having such chemical modification patterns have been
shown to have improved gene silencing activity iz vivo. In one embodiment, the RNAi construct
comprises a sense strand and an antisense strand that comprise sequences that are sufficiently
complementary to each other to form a duplex region of at least 15 base pairs, wherein:
nucleotides at positions 2, 7, and 14 in the antisense strand (counting from the 5’ end) are 2'-
fluoro modified nucleotides;

nucleotides in the sense strand at positions paired with positions 8 to 11 and 13 in the antisense
strand (counting [rom the 5’ end) are 2’-fluoro modified nucleotides; and

neither the sense strand nor the antisense strand each have more than 7 total 2'-fluoro modified
nucleotides.

In other embodiments, the RNAI construct comprises a sense strand and an antisense strand that
comprise sequences that are sufficiently complementary to each other to form a duplex region of
at least 19 base pairs, wherein:

nucleotides at positions 2, 7, and 14 in the antisense strand (counting from the 5’ end) are 2'-
fluoro modified nucleotides, nucleotides at positions 4, 6, 10, and 12 (counting from the 5’ end)
are optionally 2'-fluoro modified nucleotides, and all other nucleotides in the antisense strand are
modified nucleotides other than 2’-fluoro modified nucleotides; and

nucleotides in the sense strand at positions paired with positions 8 to 11 and 13 in the antisense

strand (counting from the 5" end) are 2'-fluoro modified nucleotides, nucleotides in the sense
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strand at positions paired with positions 3 and 5 in the antisense strand (counting from the 5’ end)
are optionally 2'-fluoro modified nucleotides; and all other nucleotides in the sense strand are
modified nucleotides other than 2'-fluoro modified nucleotides.

[0055] In such embodiments, the modified nucleotides other than 2'-fluoro modified
nucleotides can be selected from 2'-O-methyl modified nucleotides, 2'-O-methoxyethyl modified
nucleotides, 2'-O-alkyl modified nucleotides, 2’-O-allyl modified nucleotides, BN As, and
deoxyribonucleotides. In these and other embodiments, the terminal nucleotide at the 3’ end, the
5" end, or both the 3’ end and the 5’ end of the sense strand can be an abasic nucleotide or a
deoxyribonucleotide. In such embodiments, the abasic nucleotide or deoxyribonucleotide may be
inverted — i.e., linked to the adjacent nucleotide through a 3’-3’ internucleotide linkage (when on
the 3’ end of a strand) or through a 5’-5" internucleotide linkage (when on the 5' end of a strand)
rather than the natural 3'-5" internucleotide linkage.

[0056] In any of the above-described embodiments, nucleotides at positions 2, 7, 12, and
14 in the antisense strand (counting from the 5" end) are 2'-fluoro modified nucleotides. In other
embodiments, nucleotides at positions 2, 4, 7, 12, and 14 in the antisense strand (counting from
the 5’ end) are 2'-fluoro modified nucleotides. In yet other embodiments, nucleotides at positions
2,4,6,7,12, and 14 in the antisense strand (counting from the 5’ end) are 2'-fluoro modified
nucleotides. In still other embodiments, nucleotides at positions 2, 4, 6, 7, 10, 12, and 14 in the
antisense strand (counting from the 5’ end) are 2'-fluoro modified nucleotides. In alternative
embodiments, nucleotides at positions 2, 7, 10, 12, and 14 in the antisense strand (counting from
the 5’ end) are 2'-fluoro modified nucleotides. In certain other embodiments, nucleotides at
positions 2, 4, 7, 10, 12, and 14 in the antisense strand (counting from the 5’ end) are 2'-fluoro
modified nucleotides.

[0057] In any of the above-described embodiments, nucleotides in the sense strand at
positions paired with positions 3, 8 to 11, and 13 in the antisense strand (counting from the 5'
end) are 2'-fluoro modified nucleotides. In some embodiments, nucleotides in the sense strand at
positions paired with positions 5, 8 to 11, and 13 in the antisense strand (counting from the 5’
end) are 2'-fluoro modified nucleotides. In other embodiments, nucleotides in the sense strand at
positions paired with positions 3, 5, 8 to 11, and 13 in the antisense strand (counting from the 5
end) are 2'-fluoro modified nucleotides.

|0058] In some embodiments, the RNAi construct comprises a structure represented by
Formula (A):
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5"-(Nz) ¢ Ny, Ny Ny Ny Ny Ny Ny Np Nrp Ng Np Np Ny Ny Ny Ny Ny Ny Np(n),—3'
3"-(Np), Ny Ny Ny Ny Ny N Np Ny Ny Ny Ny Ny Np Ny Ny Ny Np Ng Np-5'7
(A)

[0059] In Formula (A), the top strand listed in the 5’ to 3’ direction is the sense strand and
the bottom strand listed in the 3’ to 5" direction is the antisense strand; each Nrrepresents a 2'-
fluoro modified nucleotide; each Nm independently represents a modified nucleotide selected
from a 2'-fluoro modified nucleotide, a 2’-O-methyl modified nucleotide, a 2'-O-methoxyethyl
modified nucleotide, a 2"-O-alkyl modified nucleotide, a 2’-O-allyl modified nucleotide, a BNA,
and a deoxyribonucleotide; each NL independently represents a modified nucleotide selected
from a 2’-O-methyl modified nucleotide, a 2’-O-methoxyethyl modified nucleotide, a 2'-O-alkyl
modified nucleotide, a 2'-O-allyl modified nucleotide, a BNA, and a deoxyribonucleotide; and
Nr represents a modified nucleotide selected from an abasic nucleotide, an inverted abasic
nucleotide, an inverted deoxyribonucleotide, a 2'-O-methyl modified nucleotide, a 2'-O-
methoxyethyl modified nucleotide, a 2’-O-alkyl modified nucleotide, a 2’-O-allyl modified
nucleotide, a BNA, and a deoxyribonucleotide. X can be an integer from O to 4, provided that
when x is 1, 2, 3, or 4, one or more of the Na nucleotides is a modified nucleotide independently
selected from an abasic nucleotide, an inverted abasic nucleotide, an inverted
deoxvribonucleotide, a 2'-O-methyl modified nucleotide, a 2’-O-methoxyethyl modified
nucleotide, a 2’-0O-alkyl modified nucleotide, a 2’-O-allyl modified nucleotide, a BNA, and a
deoxyribonucleotide. One or more of the Na nucleotides can be complementary to nucleotides in
the antisense strand. Y can be an integer [rom O to 4, provided that when y is 1, 2, 3, or 4, one or
more n nucleotides are modified or unmodified overhang nucleotides that do not base pair with
nucleotides in the antisense strand. Z can be an integer from 0 to 4, provided that when zis 1, 2,
3, or 4, one or more of the N nucleotides is a modified nucleotide independently selected from a
2'-0-methyl modified nucleotide, a 2’-O-methoxyethyl modified nucleotide, a 2'-O-alky]
modified nucleotide, a 2"-O-allyl modified nucleotide, a BNA, and a deoxyribonucleotide. One or
more of the NB nucleotides can be complementary to N nucleotides when present in the sense
strand or can be overhang nucleotides that do not base pair with nucleotides in the sense strand.
[0060] In some embodiments in which the RNAi construct comprises a structure
represented by Formula (A), there is a nucleotide overhang at the 3’ end of the sense strand — i.e.,

yis 1, 2, 3, or 4. In one such embodiment, y is 2. In embodiments in which there is an overhang
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of 2 nucleotides at the 3" end of the sense strand (i.e., y is 2), xisOand zis 2 orx is 1 and 7 1s 2.
In other embodiments in which the RNAi construct comprises a structure represented by Formula
(A), the RNAI construct comprises a blunt end at the 3' end of the sense strand and the 5’ end of
the antisense strand (i.e., y is 0). In such embodiments where there is no nucleotide overhang at
the 3" end of the sense strand (i.e., yis 0): (i) x is 2 and z is 4, (i1) x is 3 and z is 4, (ii1) x is 0 and
z1s2, (iv)xis 1 and zis 2, or (v) x is 2 and z is 2. In any of the embodiments in which x is
greater than 0, the Na nucleotide that is the terminal nucleotide at the 5" end of the sense strand
can be an inverted nucleotide, such as an inverted abasic nucleotide or an inverted
deoxyribonucleotide.

[0061] In certain embodiments in which the RNAIi construct comprises a structure
represented by Formula (A), the Nm at positions 4 and 12 in the antisense strand counting from
the 5’ end are each a 2'-fluoro modified nucleotide. In other embodiments, the Nm at positions 4,
6, and 12 in the antisense strand counting from the 5’ end are each a 2'-fluoro modified
nucleotide. In yet other embodiments, the Nm at positions 4, 6, 10, and 12 in the antisense strand
counting from the 5’ end are each a 2'-fluoro modified nucleotide. In alternative embodiments in
which the RNAIi construct comprises a structure represented by Formula (A), the Nm at positions
10 and 12 in the antisense strand counting from the 5’ end are each a 2’-fluoro modified
nucleotide. In related embodiments, the Ny at positions 4, 10, and 12 in the antisense strand
counting from the 5’ end are each a 2'-fluoro modified nucleotide. In other alternative
embodiments in which the RNAIi construct comprises a structure represented by Formula (A), the
Nwm at positions 4, 6, and 10 in the antisense strand counting (rom the 5’ end are each a 2’-O-
methyl modified nucleotide, and the N at position 12 in the antisense strand counting from the
5" end is a 2'-fluoro modified nucleotide. In some embodiments in which the RNAi construct
comprises a structure represented by Formula (A), each Nm in the sense strand is a 2’-O-methyl
modified nucleotide. In other embodiments, each Nwm in the sense strand is a 2'-fluoro modified
nucleotide. In still other embodiments in which the RNAIi construct comprises a structure
represented by Formula (A), each Num in both the sense and antisense strands is a 2'-O-methyl
modified nucleotide.

[0062] In any of the above-described embodiments in which the RNAi construct
comprises a structure represented by Formula (A), each NL in both the sense and antisense

strands can be a 2'-O-methyl modified nucleotide. In these embodiments and any of the
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embodiments described above, Ntin Formula (A) can be an inverted abasic nucleotide, an
inverted deoxyribonucleotide, or a 2'-O-methyl modified nucleotide.
[0063] In other embodiments, the RN Ai construct comprises a structure represented by

Formula (B):

57— (Nz)« Ni Nr N Nr Ny Np Nf Nrf Nr Nrf Nr Np Ni Ny Nr Np Ni Np NT(n)y_3'
3"-(Np), Ny Ny Np Ny Np Ne Np Ny Np Np Ny Ny Ny Ny Ny Ny Np Ne Np-5'7

(B)

[0064] In Formula (B), the top strand listed in the 5’ to 3" direction is the sense strand and
the bottom strand listed in the 3’ to 5’ direction is the antisense strand; each Nrrepresents a 2'-
fluoro modified nucleotide; each Nm independently represents a modified nucleotide selected
from a 2'-fluoro modified nucleotide, a 2’-O-methyl modified nucleotide, a 2'-O-methoxyethyl
modified nucleotide, a 2'-O-alkyl modified nucleotide, a 2'-O-allyl modified nucleotide, a BNA,
and a deoxyribonucleotide; each NL independently represents a modified nucleotide selected
from a 2’-O-methyl modified nucleotide, a 2’-O-methoxyethyl modified nucleotide, a 2'-O-alkyl
modified nucleotide, a 2'-O-allyl modified nucleotide, a BNA, and a deoxyribonucleotide; and
Nr represents a modified nucleotide selected from an abasic nucleotide, an inverted abasic
nucleotide, an inverted deoxyribonucleotide, a 2'-O-methyl modified nucleotide, a 2’-O-
methoxyethyl modified nucleotide, a 2’-0O-alkyl modified nucleotide, a 2’-O-allyl modified
nucleotide, a BNA, and a deoxyribonucleotide. X can be an integer from 0 to 4, provided that
when x is 1, 2, 3, or 4, one or more of the Na nucleotides is a modified nucleotide independently
selected [rom an abasic nucleotide, an inverted abasic nucleotide, an inverted
deoxyribonucleotide, a 2'-O-methyl modified nucleotide, a 2’-O-methoxyethyl modified
nucleotide, a 2’-0-alkyl modified nucleotide, a 2’-O-allyl modified nucleotide, a BNA, and a
deoxyribonucleotide. One or more of the Na nucleotides can be complementary to nucleotides in
the antisense strand. Y can be an integer from O to 4, provided that when y is 1, 2, 3, or 4, one or
more n nucleotides are modified or unmodified overhang nucleotides that do not base pair with
nucleotides in the antisense strand. Z can be an integer from 0 to 4, provided that when zis 1, 2,
3, or 4, one or more of the N nucleotides is a modified nucleotide independently selected from a
2'-0-methyl modified nucleotide, a 2’-O-methoxyethyl modified nucleotide, a 2'-O-alkyl

modified nucleotide, a 2’-O-allyl modified nucleotide, a BNA, and a deoxyribonucleotide. One or
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more of the NB nucleotides can be complementary to Na nucleotides when present in the sense
strand or can be overhang nucleotides that do not base pair with nucleotides in the sense strand.
[0065] In some embodiments in which the RNAi construct comprises a structure
represented by Formula (B), there is a nucleotide overhang at the 3’ end of the sense strand — i.e.,
yis 1, 2, 3, or 4. In one such embodiment, y is 2. In embodiments in which there is an overhang
of 2 nucleotides at the 3" end of the sense strand (i.e., yis 2),xisOand zis 2 orx is | and z is 2.
In other embodiments in which the RNAIi construct comprises a structure represented by Formula
(B), the RNAI construct comprises a blunt end at the 3’ end of the sense strand and the 5’ end of
the antisense strand (i.e.. y is 0). In such embodiments where there is no nucleotide overhang at
the 3’ end of the sense strand (i.e., y is 0): (i) x is 2 and z is 4, (ii) x is 3 and z is 4, (iii) x is 0 and
zis 2, (iv)xis 1 and zis 2, or (v) x is 2 and z is 2. In any of the embodiments in which x is
greater than 0, the Na nucleotide that is the terminal nucleotide at the 5" end of the sense strand
can be an inverted nucleotide, such as an inverted abasic nucleotide or an inverted
deoxyribonucleotide.

[0066] In certain embodiments in which the RNAIi construct comprises a structure
represented by Formula (B), the Nwm at positions 4, 6, 8, 9, and 16 in the antisense strand counting
from the 5’ end are each a 2'-fluoro modified nucleotide and the Nwm at positions 7 and 12 in the
antisense strand counting from the 5’ end are each a 2’-O-methyl modified nucleotide. In other
embodiments, the Nm at positions 4 and 6 in the antisense strand counting from the 5’ end are
each a 2'-fluoro modified nucleotide and the Nwm at positions 7 to 9 in the antisense strand
counting from the 5" end are each a 2’-O-methyl modified nucleotide. In still other embodiments,
the NMm at positions 4, 6, 8, 9, and 16 in the antisense strand counting from the 5" end are each a
2'-0-methyl modified nucleotide and the Nwm at positions 7 and 12 in the antisense strand
counting from the 5" end are each a 2'-fluoro modified nucleotide. In alternative embodiments in
which the RNAI construct comprises a structure represented by Formula (B), the Nwm at positions
4,6, 8,9, and 12 in the antisense strand counting from the 5’ end are each a 2’-O-methyl
modified nucleotide and the Num at positions 7 and 16 in the antisense strand counting from the 5’
end are each a 2'-fluoro modified nucleotide. In certain other embodiments in which the RNAi
construct comprises a structure represented by Formula (B), the Nwm at positions 7, 8, 9, and 12 in
the antisense strand counting from the 5’ end are each a 2'-O-methyl modified nucleotide and the
N at positions 4, 6, and 16 in the antisense strand counting from the 5" end are each a 2’-fluoro

modified nucleotide. In these and other embodiments in which the RN Ai construct comprises a
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structure represented by Formula (B), the Num in the sense strand is a 2'-fluoro modified
nucleotide. In alternative embodiments, the Nwm in the sense strand is a 2’-O-methy]l modified
nucleotide.

[0067] In any of the above-described embodiments in which the RNAI construct
comprises a structure represented by Formula (B), each NL in both the sense and antisense
strands can be a 2'-O-methyl modified nucleotide. In these embodiments and any of the
embodiments described above, Ntin Formula (B) can be an inverted abasic nucleotide, an
inverted deoxyribonucleotide, or a 2’-O-methyl modified nucleotide.

[0068] The RNAI constructs may also comprise one or more modified internucleotide
linkages. As used herein, the term “modified intemucleotide linkage™ refers to an internucleotide
linkage other than the natural 3’ to 5’ phosphodiester linkage. In some embodiments, the modified
internucleotide linkage is a phosphorous-containing internucleotide linkage, such as a
phosphotriester, aminoalkylphosphotriester, an alkylphosphonate (e.g., methylphosphonate, 3'-
alkylene phosphonate), a phosphinate, a phosphoramidate (e.g., 3’-amino phosphoramidate and
aminoalkylphosphoramidate), a phosphorothioate, a chiral phosphorothioate, a
phosphorodithioate, a thionophosphoramidate, a thionoalkylphosphonate, a
thionoalkylphosphotriester, and a boranophosphate. In one embodiment, a modified
internucleotide linkage is a 2’ to 5’ phosphodiester linkage. In other embodiments, the modified
internucleotide linkage is a non-phosphorous-containing internucleotide linkage and thus can be
referred to as a modified internucleoside linkage. Such non-phosphorous-containing linkages
include, but are not limited to, morpholino linkages (formed in part [rom the sugar portion of a
nucleoside); siloxane linkages (—O—Si(H)>—O—); sulfide, sulfoxide and sulfone linkages;
formacetyl and thioformacetyl linkages; alkene containing backbones; sulfamate backbones;
methylenemethylimino (—CH2—N(CH3) —O—CH»>—) and methylenehydrazino linkages;
sulfonate and sulfonamide linkages; amide linkages; and others having mixed N, O, S and CHz
component parts. In one embodiment, the modified internucleoside linkage is a peptide-based
linkage (e.g., aminoethylglycine) to create a peptide nucleic acid or PNA, such as those described
in U.S. Patent Nos. 5,539,082; 5,714.331; and 5,719,262. Other suitable modified internucleotide
and internucleoside linkages that may be employed in the RNAI constructs are described in U.S.
Patent No. 6,693,187, U.S. Patent No. 9,181,551, U.S. Patent Publication No. 2016/0122761, and
Deleavey and Damha, Chemistry and Biology, Vol. 19: 937-954, 2012, all of which are hereby

incorporated by reference in their entireties.
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[0069] In certain embodiments, the RNAi constructs comprise one or more
phosphorothioate internucleotide linkages. The phosphorothioate internucleotide linkages may be
present in the sense strand, antisense strand, or both strands of the RNAi constructs. For instance,
in some embodiments, the sense strand comprises 1, 2, 3, 4, 5, 6, 7, 8, or more phosphorothioate
internucleotide linkages. In other embodiments, the antisense strand comprises 1, 2, 3, 4, 5, 6, 7,
8, or more phosphorothioate internucleotide linkages. In still other embodiments, both strands
comprise 1, 2, 3,4, 5, 6,7, 8, or more phosphorothioate internucleotide linkages. The RN Ai
constructs can comprise one or more phosphorothioate internucleotide linkages at the 3’-end, the
5'-end, or both the 3'- and 5’-ends of the sense strand, the antisense strand, or both strands. For
instance, in certain embodiments, the RNAi construct comprises about 1 to about 6 or more (e.g.,
about 1, 2, 3, 4, 5, 6 or more) consecutive phosphorothioate internucleotide linkages at the 3'-end
of the sense strand, the antisense strand, or both strands. In other embodiments, the RNAI
construct comprises about 1 to about 6 or more (e.g., about 1, 2, 3, 4, 5, 6 or more) consecutive
phosphorothioate internucleotide linkages at the 5'-end of the sense strand, the antisense strand,
or both strands. In some embodiments, the antisense strand comprises at least 1 but no more than
6 phosphorothioate internucleotide linkages and the sense strand comprises at least 1 but no more
than 4 phosphorothioate internucleotide linkages. In other embodiments, the antisense strand
comprises at least 1 but no more than 4 phosphorothioate internucleotide linkages and the sense
strand comprises at least 1 but no more than 2 phosphorothioate internucleotide linkages.

[0070] In some embodiments, the RNAi construct comprises a single phosphorothioate
internucleotide linkage between the terminal nucleotides at the 3’ end of the sense strand. In other
embodiments, the RNAi construct comprises two consecutive phosphorothioate internucleotide
linkages between the terminal nucleotides at the 3’ end of the sense strand. In one embodiment,
the RNAI construct comprises a single phosphorothioate internucleotide linkage between the
terminal nucleotides at the 3’ end of the sense strand and a single phosphorothioate
internucleotide linkage between the terminal nucleotides at the 3’ end of the antisense strand. In
another embodiment, the RNAI construct comprises two consecutive phosphorothioate
internucleotide linkages between the terminal nucleotides at the 3’ end of the antisense strand
(i.e., a phosphorothioate intemucleotide linkage at the first and second internucleotide linkages at
the 3’ end of the antisense strand). In another embodiment, the RNAi construct comprises two
consecutive phosphorothioate internucleotide linkages between the terminal nucleotides at both

the 3’ and 5’ ends of the antisense strand. In yet another embodiment, the RNAi construct
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comprises two consecutive phosphorothioate internucleotide linkages between the terminal
nucleotides at both the 3’ and 5 ends of the antisense strand and two consecutive
phosphorothioate internucleotide linkages at the 5’ end of the sense strand. In still another
embodiment, the RNAI construct comprises two consecutive phosphorothioate internucleotide
linkages between the terminal nucleotides at both the 3’ and 5’ ends of the antisense strand and
two consecutive phosphorothioate internucleotide linkages between the terminal nucleotides at
the 3’ end of the sense strand. In another embodiment, the RNAi construct comprises two
consecutive phosphorothioate internucleotide linkages between the terminal nucleotides at both
the 3’ and 5’ ends of the antisense strand and two consecutive phosphorothioate internucleotide
linkages between the terminal nucleotides at both the 3’ and 5’ ends of the sense strand (i.e., a
phosphorothioate internucleotide linkage at the first and second internucleotide linkages at both
the 5" and 3’ ends of the antisense strand and a phosphorothioate internucleotide linkage at the
first and second internucleotide linkages at both the 5’ and 3’ ends of the sense strand). In yet
another embodiment, the RNAi construct comprises two consecutive phosphorothioate
internucleotide linkages between the terminal nucleotides at both the 3" and 5’ ends of the
antisense strand and a single phosphorothioate internucleotide linkage between the terminal
nucleotides at the 3’ end of the sense strand. In any of the embodiments in which one or both
strands comprise one or more phosphorothioate internucleotide linkages, the remaining
internucleotide linkages within the strands can be the natural 3’ to 5’ phosphodiester linkages. For
instance, in some embodiments, each internucleotide linkage of the sense and antisense strands is
selected [rom phosphodiester and phosphorothioate, wherein at least one internucleotide linkage
is a phosphorothioate.

[0071] In embodiments in which the RNAi construct comprises a nucleotide overhang,
two or more of the unpaired nucleotides in the overhang can be connected by a phosphorothioate
internucleotide linkage. In certain embodiments, all the unpaired nucleotides in a nucleotide
overhang at the 3’ end of the antisense strand and/or the sense strand are connected by
phosphorothioate internucleotide linkages. In other embodiments, all the unpaired nucleotides in
anucleotide overhang at the 5’ end of the antisense strand and/or the sense strand are connected
by phosphorothioate internucleotide linkages. In still other embodiments, all the unpaired
nucleotides in any nucleotide overhang are connected by phosphorothioate internucleotide

linkages.
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[0072] Incorporation of a phosphorothioate internucleotide linkage introduces an
additional chiral center at the phosphorous atom in the oligonucleotide and therefore creates a
diastereomer pair (Rp and Sp) at each phosphorothioate internucleotide linkage. Diastereomers or
diastereoisomers are different configurations of a compound that have the same molecular
formula and sequence of bonded atoms but differ in the three-dimensional orientations of their
atoms in space. Unlike enantiomers, diastereomers are not mirror-images of each other. Each
chiral phosphate atom can be in the “R” configuration (Rp) or the “S™ configuration (Sp). In
certain embodiments, the RNAi constructs may comprise one or more phosphorothioate
internucleotide linkages where the chiral phosphates are selected to be primarily in either the Rp
or Sp configuration. For instance, in some embodiments in which the RNAi constructs have one
or more phosphorothioate internucleotide linkages, at least about 70%, at least about 75%, at
least about 80%, at least about 85%, at least about 90%, or at least about 95% of the chiral
phosphates are in the Sp configuration. In other embodiments in which the RNAi constructs have
one or more phosphorothioate internucleotide linkages, at least about 70%, at least about 75%, at
least about 80%, at least about 85%, at least about 90%, or at least about 95% of the chiral
phosphates are in the Rp configuration. All the chiral phosphates in the RNAIi construct can be
either in the Sp configuration or the Rp configuration (i.e., the RNAI construct is stereopure). In
some embodiments, all the chiral phosphates in the RNAi construct are in the Sp configuration.
In some embodiments, all the chiral phosphates in the RNAi construct are in the Rp
configuration.

[0073] In certain embodiments, the chiral phosphates in the RNAi construct may have
different configurations at different positions in the sense strand or antisense strand. In one such
embodiment in which the RNAi construct comprises one or two phosphorothioate internucleotide
linkages at the 5’ end of the antisense strand, the chiral phosphates at the 5" end of the antisense
strand may be in the Rp configuration. In another such embodiment in which the RNAI construct
comprises one or two phosphorothioate internucleotide linkages at the 3" end of the antisense
strand, the chiral phosphates at the 3’ end of the antisense strand may be in the Sp configuration.
In certain embodiments, the RNAi construct comprises two consecutive phosphorothioate
internucleotide linkages between the terminal nucleotides at both the 3" and 5’ ends of the
antisense strand and two consecutive phosphorothioate internucleotide linkages between the
terminal nucleotides at the 3’ end of the sense strand, wherein the chiral phosphates at the 5’ end

of the antisense strand are in the Rp configuration, the chiral phosphates at the 3’ end of the
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antisense strand are in the Sp configuration, and the chiral phosphates at the 3’ end of the sense
strand can be either in the Rp or Sp configuration. In certain other embodiments, the RNAi
construct comprises two consecutive phosphorothioate intemucleotide linkages between the
terminal nucleotides at both the 3" and 5’ ends of the antisense strand and a single
phosphorothioate internucleotide linkage between the terminal nucleotides at the 3’ end of the
sense strand, wherein the chiral phosphates at the 5" end of the antisense strand are in the Rp
configuration, the chiral phosphates at the 3’ end of the antisense strand are in the Sp
configuration, and the chiral phosphate at the 3’ end of the sense strand can be either in the Rp or
Sp configuration. Methods of controlling the stereochemistry of phosphorothioate linkages
during oligonucleotide synthesis are known to those skilled in the art and can include methods
described in Nawrot and Rebowska, Curr. Protoc. Nucleic Acid Chem. 2009, Chapter 4:
doi:10.1002/0471142700.nc04345362009; Jahns ef al., Nat. Commun., Vol. 6: 6317, 2015,
Knouse ef al., Science, Vol. 361: 1234-1238, 2018; and Sakamuri ef /., ChemBioChem, Vol.
21(9): 1304-1308, 2020.

[0074] In some embodiments of the RN A1 constructs, the 5 end of the sense strand,
antisense strand, or both the antisense and sense strands comprises a phosphate moiety. As used
herein, the term “phosphate moiety™ refers to a terminal phosphate group that includes
unmodified phosphates (—O—P=0)(OH)OH) as well as modified phosphates. Modified
phosphates include phosphates in which one or more of the O and OH groups are replaced with
H, O, S, N(R) or alkyl (e.g., C1 to Ci12) where R is H, an amino protecting group or unsubstituted
or substituted alkyl (e.g., C1to C12). Exemplary phosphate moieties include, but are not limited
to, 5-monophosphate; 5'-diphosphate; 5'-triphosphate; 5’-guanosine cap (7-methylated or non-
methylated); 5’-adenosine cap or any other modified or unmodified nucleotide cap structure; 5'-
monothiophosphate (phosphorothioate); 5'-monodithiophosphate (phosphorodithioate); 5'-alpha-
thiotriphosphate; 5'-gamma-thiotriphosphate, 5’-phosphoramidates; 5’-vinylphosphates; 5'-
alkylphosphonates (e.g., alkyl = methyl, ethyl, isopropyl, propyl, etc.); and 5'-
alkyletherphosphonates (e.g., alkylether = methoxymethyl, ethoxymethyl, etc.).

[0075] The modified nucleotides that can be incorporated into the RNAi constructs may
have more than one chemical modification described herein. For instance, the modified
nucleotide may have a modification to the ribose sugar as well as a modification to the
nucleobase. By way of example, a modified nucleotide may comprise a 2’ sugar modification

(e.g., 2'-fluoro or 2'-O-methyl) and comprise a modified base (e.g., 5-methyl cytosine or
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pseudouracil). Tn other embodiments, the modified nucleotide may comprise a sugar modification
in combination with a modification to the 5’ phosphate that would create a modified
internucleotide or internucleoside linkage when the modified nucleotide was incorporated into a
polynucleotide. For instance, in some embodiments, the modified nucleotide may comprise a
sugar modification, such as a 2'-fluoro modification, a 2’-O-methyl modification, or a bicyclic
sugar modification, as well as a 5’ phosphorothioate group. Accordingly, in some embodiments,
one or both strands of the RNAi constructs comprise a combination of 2’ modified nucleotides or
BNAs and phosphorothioate internucleotide linkages. In certain embodiments, both the sense and
antisense strands of the RN A1 constructs comprise a combination of 2’-fluoro modified
nucleotides, 2'-O-methyl modified nucleotides, and phosphorothioate internucleotide linkages.
Exemplary RNAI constructs comprising modified nucleotides and internucleotide linkages are
shown in Table 2.

[0076] Exemplary modification patterns for RNAIi constructs are shown in Figures 7A-
7R. These patterns may be used in the context of the RNAi duplexes disclosed herein, or in the
context of RNAi constructs in general. Figures 7A-7R each show a hybridized sense (top) and
antisense (bottom) strand, in which each of the nucleotides is modified. The solid circles in
Figures 7A-7R correspond to 2’-O-methyl ribonucleotides, while the open circles correspond to
2'-deoxy-2'-fluoro (“2’-fluoro™) ribonucleotides. The hatched circles correspond to inverted
abasic deoxynucleotides. Bold lines indicate where a phosphorothioate bond is used in place of
the standard phosphodiester bond between nucleotides. Finally, arrows represent where a ligand
(e.g., GalNACc or a [atty acid such as C22) may be altached to the RNAI construct. As
demonstrated in the Examples below, these modification patterns are effective across a range of
different trigger sequences in the FAM13A sequence, indicating that they are generally
applicable to RNAI constructs.

[0077] The RNAI constructs can readily be made using techniques known in the art, for
example, using conventional nucleic acid solid phase synthesis. The polynucleotides of the RNAi
constructs can be assembled on a suitable nucleic acid synthesizer utilizing standard nucleotide
or nucleoside precursors (e.g., phosphoramidites). Automated nucleic acid synthesizers are sold
commercially by several vendors, including DNA/RNA synthesizers from Applied Biosystems
(Foster City, CA), MerMade synthesizers from BioAutomation (Irving, TX), and OligoPilot
synthesizers from GE Healthcare Life Sciences (Pittsburgh, PA). An exemplary method for

synthesizing the RNAi constructs is described in Example 3.
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[0078] A 2’ silyl protecting group can be used in conjunction with acid labile
dimethoxytrityl (DMT) at the 5’ position of ribonucleosides to synthesize oligonucleotides via
phosphoramidite chemistry. Final deprotection conditions are known not to significantly degrade
RNA products. All syntheses can be conducted in any automated or manual synthesizer on large,
medium, or small scale. The syntheses may also be carried out in multiple well plates, columns,
or glass slides.

[0079] The 2'-O-silyl group can be removed via exposure to fluoride ions, which can
include any source of fluoride ion, e.g., those salts containing fluoride ion paired with inorganic
counterions e.g., cesium fluoride and potassium fluoride or those salts containing fluoride ion
paired with an organic counterion, e.g., a tetraalkylammonium fluoride. A crown ether catalyst
can be utilized in combination with the inorganic fluoride in the deprotection reaction.
Exemplary fluoride ion sources are tetrabutylammonium fluoride or aminohydrofluorides (e.g.,
combining aqueous HF with triethylamine in a dipolar aprotic solvent, e.g., dimethylformamide).
[0080] The choice of protecting groups for use on the phosphite triesters and
phosphotriesters can alter the stability of the triesters towards fluoride. Methyl protection of the
phosphotriester or phosphite triester can stabilize the linkage against fluoride ions and improve
process yields.

[0081] Since ribonucleosides have a reactive 2" hydroxyl substituent, it can be desirable
to protect the reactive 2’ position in RNA with a protecting group that is orthogonal to a 5'-O-
dimethoxytrityl protecting group, e.g., one stable to treatment with acid. Silyl protecting groups
meet this criterion and can be readily removed in a [inal fluoride deprotection step that can result
in minimal RNA degradation.

[0082] Tetrazole catalysts can be used in the standard phosphoramidite coupling reaction.
Exemplary catalysts include, e.g., tetrazole, S-ethyl-tetrazole, benzylthiotetrazole, p-
nitrophenyltetrazole.

[0083] As can be appreciated by the skilled artisan, further methods of synthesizing the
RNAI constructs described herein will be evident to those of ordinary skill in the art.
Additionally, the various synthetic steps may be performed in an alternate sequence or order to
give the desired compounds. Other synthetic chemistry transformations, protecting groups (e.g.,
for hydroxyl, amino, etc. present on the bases) and protecting group methodologies (protection
and deprotection) useful in synthesizing the RNAi constructs described herein are known in the

art and include, for example, those such as described in R. Larock, Comprehensive Organic
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Transformations, VCH Publishers (1989); T. W. Greene and P. G. M. Wuts, Protective Groups in
Organic Synthesis, 2d. Ed., John Wiley and Sons (1991); L. Fieser and M. Fieser, Fieser and
Fieser's Reagents for Organic Synthesis, John Wiley and Sons (1994); and L. Paquette, ed.,
Encyclopedia of Reagents for Organic Synthesis, John Wiley and Sons (1995), and subsequent
editions thereof. Custom synthesis of RNAi constructs is also available from several commercial
vendors, including Dharmacon, Inc. (Lafayette, CO), AxoLabs GmbH (Kulmbach, Germany),
and Ambion, Inc. (Foster City, CA).

[0084] The RNAI constructs may comprise a ligand. As used herein, a “ligand” refers to
any compound or molecule that is capable of interacting with another compound or molecule,
directly or indirectly. The interaction of a ligand with another compound or molecule may elicit a
biological response (e.g., initiate a signal transduction cascade, induce receptor-mediated
endocytosis) or may just be a physical association. The ligand can modify one or more properties
of the double-stranded RNA molecule to which is attached, such as the pharmacodynamic,
pharmacokinetic, binding, absorption, cellular distribution, cellular uptake, charge and/or
clearance properties of the RNA molecule.

[0085] The ligand may comprise a serum protein (e.g., human serum albumin, low-
density lipoprotein, globulin), a cholesterol moiety, a vitamin (biotin, vitamin E, vitamin Bi12), a
folate moiety, a steroid, a bile acid (e.g., cholic acid), a fatty acid (e.g., palmitic acid, myristic
acid), a carbohydrate (e.g., a dextran, pullulan, chitin, chitosan, inulin, cyclodextrin or hyaluronic
acid), a glycoside, a phospholipid, or antibody or binding fragment thereof (e.g., antibody or
binding [ragment that targets the RNAi construct to a specilic cell type, such as liver). Other
examples of ligands include dyes, intercalating agents (e.g., acridines), cross-linkers (e.g.,
psoralene, mitomycin C), porphyrins (TPPC4, texaphyrin, Sapphyrin), polycyclic aromatic
hydrocarbons (e.g., phenazine, dihydrophenazine), artificial endonucleases (e.g., EDTA),
lipophilic molecules, e.g., adamantane acetic acid, 1-pyrene butyric acid, dihydrotestosterone,
1,3-Bis-O(hexadecyl)glycerol, geranyloxyhexyl group, hexadecylglycerol, borneol, menthol, 1,3-
propanediol, heptadecyl group, O3-(oleoyD)lithocholic acid, O3-(oleoyl)cholenic acid,
dimethoxytrityl, or phenoxazine), peptides (e.g., antennapedia peptide, Tat peptide, RGD
peptides), alkylating agents, polymers, such as polyethylene glycol (PEG )(e.g., PEG-40K),
polyamino acids, and polyamines (e.g., spermine, spermidine).

[0086] In certain embodiments, the ligands have endosomolytic properties. The

endosomolytic ligands promote the lysis of the endosome and/or transport of the RNAI construct,
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or its components, from the endosome to the cytoplasm of the cell. The endosomolytic ligand
may be a polycationic peptide or peptidomimetic, which shows pH-dependent membrane activity
and fusogenicity. In one embodiment, the endosomolytic ligand assumes its active conformation
at endosomal pH. The “active™ conformation is that conformation in which the endosomolytic
ligand promotes lysis of the endosome and/or transport of the RNAI construct, or its components,
from the endosome to the cytoplasm of the cell. Exemplary endosomolytic ligands include the
GALA peptide (Subbarao ef al., Biochemistry, Vol. 26: 2964-2972, 1987), the EALA peptide
(Vogel eral., J. Am. Chem. Soc., Vol. 118: 1581-1586, 1996), and their derivatives (Turk er al.,
Biochem. Biophys. Acta, Vol. 1559: 56-68, 2002). In one embodiment, the endosomolytic
component may contain a chemical group (e.g., an amino acid) which will undergo a change in
charge or protonation in response to a change in pH. The endosomolytic component may be
linear or branched.

[0087] In some embodiments, the ligand comprises a lipid or other hydrophobic
molecule. In one embodiment, the ligand comprises a cholesterol moiety or other steroid.
Cholesterol-conjugated oligonucleotides have been reported to be more active than their
unconjugated counterparts (Manoharan, Antisense Nucleic Acid Drug Development, Vol. 12:
103-228, 2002). Ligands comprising cholesterol moieties and other lipids for conjugation to
nucleic acid molecules have also been described in U.S. Patent Nos. 7,851,615; 7,745.608; and
7,833,992, all of which are hereby incorporated by reference in their entireties. In another
embodiment, the ligand comprises a folate moiety. Polynucleotides conjugated to folate moieties
can be taken up by cells via a receptor-mediated endocytosis pathway. Such [olate-
polynucleotide conjugates are described in U.S. Patent No. 8,188,247, which is hereby
incorporated by reference in its entirety.

[0088] In certain embodiments, it is desirable to specifically deliver the RNAi constructs
to liver cells to reduce expression of FAMI13A protein specifically in the liver. Accordingly, in
certain embodiments, the ligand targets delivery of the RNAi construct specifically to liver cells
(e.g., hepatocytes) using various approaches as described in more detail below. In certain
embodiments, the RN Ai constructs are targeted to liver cells with a ligand that binds to the
surface-expressed asialoglycoprotein receptor (ASGR) or component thereof (e.g., ASGR1,
ASGR2).

|0089] In some embodiments, RNAi constructs can be specifically targeted to the liver by

employing ligands that bind to or interact with proteins expressed on the surface of liver cells.
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For example, in certain embodiments, the ligands may comprise antigen binding proteins (e.g.,
antibodies or binding fragments thereof (e.g., Fab, scFv)) that specifically bind to a receptor
expressed on hepatocytes, such as the asialoglycoprotein receptor and the LDL receptor. In some
embodiments, the ligand comprises an antibody or binding fragment thereof that specifically
binds to ASGR1 and/or ASGR2. In another embodiment, the ligand comprises a Fab fragment of
an antibody that specifically binds to ASGR1 and/or ASGR2. A “Fab fragment” is comprised of
one immunoglobulin light chain (i.e., light chain variable region (VL) and constant region (CL))
and the CH1 region and variable region (VH) of one immunoglobulin heavy chain. In another
embodiment, the ligand comprises a single-chain variable antibody fragment (scFv fragment) of
an antibody that specifically binds to ASGR1 and/or ASGR2. An “scFv fragment” comprises the
VH and VL regions of an antibody, wherein these regions are present in a single polypeptide
chain, and optionally comprising a peptide linker between the VH and VL regions that enables
the Fv to form the desired structure for antigen binding. Exemplary antibodies and binding
fragments thereof that specifically bind to ASGR1 that can be used as ligands for targeting the
RNAI constructs to the liver are described in WIPO Publication No. WO 2017/058944, which is
hereby incorporated by reference in its entirety. Other antibodies or binding fragments thereof
that specifically bind to ASGR1, LDL receptor, or other liver surface-expressed proteins suitable
for use as ligands in the RNAI constructs are commercially available.

[0090] In certain embodiments, it is desirable to specifically deliver the RNAi constructs
to adipose tissue or adipose cells to reduce expression of FAM13A protein specifically in adipose
cells. Accordingly, in certain embodiments, the ligand targets delivery ol the RNAi construct
specifically to adipose cells (e.g., subcutaneous white adipose tissue (scWAT) or epididymal
white adipose tissue (EWAT)) using various approaches as described in more detail below. In
certain embodiments, the RNAI constructs are targeted to adipose tissue or cells by conjugation
to long-chain fatty acids, which are saturated or unsaturated fatty acids containing between 12
and 24 carbon atoms. In some embodiments, the long-chain fatty acid is lauric acid (C12),
myristic acid (C14), palmitic acid (C16), stearic acid (C18), eicosapentaenoic acid (C20),
docosanoic acid (C22), or docosahexanoic acid (C24).

[0091] In certain embodiments, it is desirable to deliver the RNAI constructs systemically
to reduce expression of FAM13A protein in multiple or all cell types. Accordingly, in certain
embodiments, the ligand targets delivery of the RNAi construct using methods known in the art
to facilitate cellular delivery of sSIRNA (see, e.g., U.S. Patent No. 10,633,653; WO 2022/016043,
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each of which is incorporated by reference in their entirety). In some embodiments, the RN Ai
constructs are targeted to cells by conjugation to cholesterol, a-tocopherol, or fatty acids. In some
embodiments, the RNAi constructs are targeted to cells by conjugation to omega fatty acids. In
certain embodiments, the RNAi constructs are targeted to cells by conjugation to long-chain fatty
acids such as lauric acid (C12), myristic acid (C14), palmitic acid (C16), stearic acid (C18),
eicosapentaenoic acid (C20), docosanoic acid (C22), or docosahexanoic acid (C24).

[0092] In certain embodiments, the ligand comprises a carbohydrate. A “carbohydrate™
refers to a compound made up of one or more monosaccharide units having at least 6 carbon
atoms (which can be linear, branched, or cyclic) with an oxygen, nitrogen or sulfur atom bonded
to each carbon atom. Carbohydrates include, but are not limited to, the sugars (e.g.,
monosaccharides, disaccharides, trisaccharides, tetrasaccharides, and oligosaccharides containing
from about 4, 5, 6, 7, 8, or 9 monosaccharide units), and polysaccharides, such as starches,
glycogen, cellulose, and polysaccharide gums. In some embodiments, the carbohydrate
incorporated into the ligand is a monosaccharide selected from a pentose, hexose, or heptose and
di- and tri-saccharides including such monosaccharide units. In other embodiments, the
carbohydrate incorporated into the ligand is an amino sugar, such as galactosamine, glucosamine,
N-acetylgalactosamine, and N-acetylglucosamine.

[0093] In some embodiments, the ligand comprises a hexose or hexosamine. The hexose
may be selected from glucose, galactose, mannose, fucose, or fructose. The hexosamine may be
selected from fructosamine, galactosamine, glucosamine, or mannosamine. In certain
embodiments, the ligand comprises glucose, galactose, galactosamine, or glucosamine. In one
embodiment, the ligand comprises glucose, glucosamine, or N-acetylglucosamine. In another
embodiment, the ligand comprises galactose, galactosamine, or N-acetyl-galactosamine. In
particular embodiments, the ligand comprises N-acetyl-galactosamine. Ligands comprising
glucose, galactose, and N-acetyl-galactosamine (GalNAc) are particularly effective in targeting
compounds to liver cells because such ligands bind to the ASGR expressed on the surface of
hepatocytes. See, e.g., D’Souza and Devarajan, J. Control Release, Vol. 203: 126-139, 2015.
Examples of GalNAc- or galactose-containing ligands that can be incorporated into the RN Ai
constructs are described in U.S. Patent Nos. 7,491,805: 8,106,022; and 8,877,917; U.S. Patent
Publication No. 20030130186; and WIPO Publication No. WO 2013166155, all of which are

hereby incorporated by reference in their entireties.
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[0094] In certain embodiments, the ligand comprises a multivalent carbohydrate moiety.
As used herein, a “multivalent carbohydrate moiety” refers to a moiety comprising two or more
carbohydrate units capable of independently binding or interacting with other molecules. For
example, a multivalent carbohydrate moiety comprises two or more binding domains comprised
of carbohydrates that can bind to two or more different molecules or two or more different sites
on the same molecule. The valency of the carbohydrate moiety denotes the number of individual
binding domains within the carbohydrate moiety. For instance, the terms “monovalent,”
“bivalent,” “trivalent,” and “tetravalent™ with reference to the carbohydrate moiety refer to
carbohvdrate moieties with one, two, three, and four binding domains, respectively. The
multivalent carbohydrate moiety may comprise a multivalent lactose moiety, a multivalent
galactose moiety, a multivalent glucose moiety, a multivalent N-acetyl-galactosamine moiety, a
multivalent N-acetyl-glucosamine moiety, a multivalent mannose moiety, or a multivalent fucose
moiety. In some embodiments, the ligand comprises a multivalent galactose moiety. In other
embodiments, the ligand comprises a multivalent N-acetyl-galactosamine moiety. In these and
other embodiments, the multivalent carbohydrate moiety can be bivalent, trivalent, or tetravalent.
In such embodiments, the multivalent carbohydrate moiety can be bi-antennary or tri-antennary.
In some embodiments, the multivalent N-acetyl-galactosamine moiety is trivalent or tetravalent.
In some embodiments, the multivalent galactose moiety is trivalent or tetravalent. Exemplary
trivalent and tetravalent GalN Ac-containing ligands for incorporation into the RNAi constructs
are described in detail below.

[0095] The ligand can be attached or conjugated to the RNA molecule of the RNAi
construct directly or indirectly. For instance, in some embodiments, the ligand is covalently
attached directly to the sense or antisense strand of the RN Ai construct. Tn other embodiments,
the ligand is covalently attached via a linker to the sense or antisense strand of the RNAi
construct. The ligand can be attached to nucleobases, sugar moieties, or internucleotide linkages
of polynucleotides (e.g., sense strand or antisense strand) of the RNAI constructs. Conjugation or
attachment to purine nucleobases or derivatives thereof can occur at any position including,
endocyclic and exocyclic atoms. In certain embodiments, the 2-, 6-, 7-, or 8-positions of a purine
nucleobase are attached to aligand. Conjugation or attachment to pyrimidine nucleobases or
derivatives thereof can also occur at any position. In some embodiments, the 2-, 5-, and 6-
positions of a pyrimidine nucleobase can be attached to a ligand. Conjugation or attachment to

sugar moieties of nucleotides can occur at any carbon atom. Exemplary carbon atoms of a sugar
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moiety that can be attached to a ligand include the 2’, 3’, and 5’ carbon atoms. The 1’ position can
also be attached to aligand, such as in an abasic nucleotide. Internucleotide linkages can also
support ligand attachments. For phosphorus-containing linkages (e.g., phosphodiester,
phosphorothioate, phosphorodithiotate, phosphoroamidate, and the like), the ligand can be
attached directly to the phosphorus atom or to an O, N, or S atom bound to the phosphorus atom.
For amine- or amide-containing internucleoside linkages (e.g., PNA), the ligand can be attached
to the nitrogen atom of the amine or amide or to an adjacent carbon atom.

[0096] In some embodiments, the ligand may be attached to the 3’ or 5’ end of either the
sense or antisense strand. In certain embodiments, the ligand is covalently attached to the 5" end
of the sense strand. In such embodiments, the ligand is attached to the 5'-terminal nucleotide of
the sense strand. In these and other embodiments, the ligand is attached at the 5’-position of the
5'-terminal nucleotide of the sense strand. In embodiments in which an inverted abasic nucleotide
is the 5'-terminal nucleotide of the sense strand and linked to the adjacent nucleotide via a 5'-5’
internucleotide linkage, the ligand can be attached at the 3’-position of the inverted abasic
nucleotide. In other embodiments, the ligand is covalently attached to the 3’ end of the sense
strand. For example, in some embodiments, the ligand is attached to the 3'-terminal nucleotide of
the sense strand. In certain such embodiments, the ligand is attached at the 3’-position of the 3'-
terminal nucleotide of the sense strand. In embodiments in which an inverted abasic nucleotide is
the 3'-terminal nucleotide of the sense strand and linked to the adjacent nucleotide via a 3'-3’
internucleotide linkage, the ligand can be attached at the 5’-position of the inverted abasic
nucleotide. In alternative embodiments, the ligand is attached near the 3’ end of the sense strand,
but before one or more terminal nucleotides (i.e., before 1, 2, 3, or 4 terminal nucleotides). In
some embodiments, the ligand is attached at the 2'-position of the sugar of the 3'-terminal
nucleotide of the sense strand. In other embodiments, the ligand is attached at the 2'-position of
the sugar of the 5'-terminal nucleotide of the sense strand.

[0097] In certain embodiments, the ligand is attached to the sense or antisense strand via
alinker. A “linker” is an atom or group of atoms that covalently joins a ligand to a
polynucleotide component of the RN Ai construct. The linker may be from about 1 to about 30
atoms in length, from about 2 to about 28 atoms in length, from about 3 to about 26 atoms in
length, from about 4 to about 24 atoms in length, from about 6 to about 20 atoms in length, from
about 7 to about 20 atoms in length, from about 8 to about 20 atoms in length, from about 8 to

about 18 atoms in length, from about 10 to about 18 atoms in length, and from about 12 to about
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18 atoms in length. In some embodiments, the linker may comprise a bifunctional linking moiety,
which generally comprises an alkyl moiety with two functional groups. One of the functional
groups is selected to bind to the compound of interest (e.g., sense or antisense strand of the RNAi
construct) and the other is selected to bind essentially any selected group, such as a ligand as
described herein. In certain embodiments, the linker comprises a chain structure or an oligomer
of repeating units, such as ethylene glycol or amino acid units. Examples of functional groups
that are typically employed in a bifunctional linking moiety include, but are not limited to,
electrophiles for reacting with nucleophilic groups and nucleophiles for reacting with
electrophilic groups. In some embodiments, bifunctional linking moieties include amino,
hydroxyl, carboxylic acid, thiol, unsaturations (e.g., double or triple bonds), and the like.

[0098] Linkers that may be used to attach a ligand to the sense or antisense strand in the
RNAI constructs include, but are not limited to, pyrrolidine, 8-amino-3,6-dioxaoctanoic acid,
succinimidyl 4-(N-maleimidomethyl)cyclohexane-1-carboxylate, 6-aminohexanoic acid,
substituted Ci-Cio alkyl, substituted or unsubstituted C2-Cio alkenyl or substituted or
unsubstituted C2-Cio alkynyl. Suitable substituent groups for such linkers include, but are not
limited to, hydroxyl, amino, alkoxy, carboxy, benzyl, phenyl, nitro, thiol, thioalkoxy, halogen,
alkyl, aryl, alkenyl and alkynyl.

[0099] In certain embodiments, the linkers are cleavable. A cleavable linker is one which
is sufficiently stable outside the cell, but which upon entry into a target cell is cleaved to release
the two parts the linker is holding together. In some embodiments, the cleavable linker is cleaved
al least 10 times, 20 times, 30 times, 40 (imes, 50 times, 60 times, 70 times, 80 times, 90 times,
or more, or at least 100 times faster in the target cell or under a first reference condition (which
can, e.g., be selected to mimic or represent intracellular conditions) than in the blood of a subject,
or under a second reference condition (which can, e.g., be selected to mimic or represent
conditions found in the blood or serum).

[0100] Cleavable linkers are susceptible to cleavage agents, e.g., pH, redox potential, or
the presence of degradative molecules. Generally, cleavage agents are more prevalent or found at
higher levels or activities inside cells than in serum or blood. Examples of such degradative
agents include: redox agents which are selected for particular substrates or which have no
substrate specificity, including, e.g., oxidative or reductive enzymes or reductive agents such as
mercaptans, present in cells, that can degrade a redox cleavable linker by reduction; esterases;

endosomes or agents that can create an acidic environment, e.g., those that result in a pH of five
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or lower; enzymes that can hydrolyze or degrade an acid cleavable linker by acting as a general
acid, peptidases (which can be substrate specific), and phosphatases.

[0101] A cleavable linker may comprise a moiety that is susceptible to pH. The pH of
human serum is 7.4, while the average intracellular pH is slightly lower, ranging from about 7.1-
7.3. Endosomes have a more acidic pH, in the range of 5.5-6.0, and lysosomes have an even
more acidic pH at around 5.0. Some linkers will have a cleavable group that is cleaved at a
preferred pH, thereby releasing the RNA molecule from the ligand inside the cell, or into the
desired compartment of the cell.

[0102] A linker can include a cleavable group that is cleavable by a particular enzyme.
The type of cleavable group incorporated into a linker can depend on the cell to be targeted. For
example, liver-targeting ligands can be linked to RNA molecules through a linker that includes
an ester group. Liver cells are rich in esterases, and therefore the linker will be cleaved more
efficiently in liver cells than in cell types that are not esterase rich. Other types of cells rich in
esterases include cells of the lung, renal cortex, and testis. Linkers that contain peptide bonds can
be used when targeting cells rich in peptidases, such as liver cells and synoviocytes.

[0103] In general, the suitability of a candidate cleavable linker can be evaluated by
testing the ability of a degradative agent (or condition) to cleave the candidate linker. It will also
be desirable to also test the candidate cleavable linker for the ability to resist cleavage in the
blood or when in contact with other non-target tissue. Thus, one can determine the relative
susceptibility to cleavage between a first and a second condition, where the first is selected to be
indicative of cleavage in a target cell and the second is selecled to be indicative of cleavage in
other tissues or biological fluids, e.g., blood or serum. The evaluations can be carried out in cell
free systems, in cells, in cell culture, in organ or tissue culture, or in whole animals. Tt may be
useful to make initial evaluations in cell-free or culture conditions and to confirm by further
evaluations in whole animals. In some embodiments, useful candidate linkers are cleaved at least
2,4, 10, 20, 50, 70, or 100 times faster in the cell (or under in vitro conditions selected to mimic
intracellular conditions) as compared to blood or serum (or under iz vitro conditions selected to
mimic extracellular conditions).

[0104] In other embodiments, redox cleavable linkers are utilized. Redox cleavable
linkers are cleaved upon reduction or oxidation. An example of a reductively cleavable group is a
disulfide linking group (-S-S-). To determine if a candidate cleavable linker is a suitable

“reductively cleavable linker,” or for example is suitable for use with a particular RN'Ai construct
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and particular ligand, one can use one or more methods described herein. For example, a
candidate linker can be evaluated by incubation with dithiothreitol (DTT), or other reducing
agent known in the art, which mimics the rate of cleavage that would be observed inacell, e.g., a
target cell. The candidate linkers can also be evaluated under conditions which are selected to
mimic blood or serum conditions. In a specific embodiment, candidate linkers are cleaved by at
most 10% in the blood. In other embodiments, useful candidate linkers are degraded at least 2, 4,
10, 20, 50, 70, or 100 times faster in the cell (or under in vitro conditions selected to mimic
intracellular conditions) as compared to blood (or under in vifro conditions selected to mimic
extracellular conditions).

[0105] In yet other embodiments, phosphate-based cleavable linkers, which are cleaved
by agents that degrade or hydrolyze the phosphate group, are employed to covalently attach a
ligand to the sense or antisense strand of the RNAI construct. An example of an agent that
hydrolyzes phosphate groups in cells are enzymes, such as phosphatases in cells. Examples of
phosphate-based cleavable groups are —O-P(O)(ORk)-O-, —O-P(S)(ORKk)-O-, —O-P(S)(SRk)-
O-, -S-P(0) (ORk)-O-, —O-P(0)(ORk)-S—, —S—-P(0O)(ORk)-S—, ~O-P(S)(ORk)-S—, -S—
P(S)(ORk)-O-, —O-P(O)(Rk)-O—, —O-P(S)(Rk)-O—, -S—-P(O)(Rk)-O—-, —-S-P(S)(Rk)-O—, —S—
P(O)(Rk)-S—, and -O-P(S)(Rk)-S—, where Rk can be hydrogen or C1-C1o alkyl. Specific
embodiments include —O-P(O)(OH)-O-, -O-P(S)(OH)-0-, ~O-P(S)(SH)-O-, -S-P(O)(OH)-
O-, ~0-P(0)(OH)-S—, -S-P(O)(OH)-S—, —O-P(S)(OH)-S—, —S—P(S)(OH)-O-, —O-P(O)(H)-
O—, “0-P(S)(H)-O—, —-S-P(O)(H)-O-, —-S—P(S)(H)-O-, -S-P(0)(H)-S-, and —O-P(S)(H)-S-.
Another specilic embodiment is —O-P(O)(OH)-O-. These candidate linkers can be evaluated
using methods analogous to those described above.

[0106] In other embodiments, the linkers may comprise acid cleavable groups, which are
groups that are cleaved under acidic conditions. In some embodiments, acid cleavable groups are
cleaved in an acidic environment with a pH of about 6.5 or lower (e.g., about 6.0, 5.5, 5.0, or
lower), or by agents, such as enzymes that can act as a general acid. In a cell, specific low pH
organelles, such as endosomes and lysosomes, can provide a cleaving environment for acid
cleavable groups. Examples of acid cleavable linking groups include, but are not limited to,
hydrazones, esters, and esters of amino acids. Acid cleavable groups can have the general
formula —-C=NN-, C(0)0, or —OC(0). A specific embodiment is when the carbon attached to the
oxygen of the ester (the alkoxy group) is an aryl group, substituted alkyl group, or tertiary alkyl
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group such as dimethyl, pentyl or t-butyl. These candidates can be evaluated using methods
analogous to those described above.

[0107] In other embodiments, the linkers may comprise ester-based cleavable groups,
which are cleaved by enzymes, such as esterases and amidases in cells. Examples of ester-based
cleavable groups include, but are not limited to, esters of alkylene, alkenylene and alkynylene
groups. Ester cleavable groups have the general formula —C(0)O-, or —OC(O) —. These candidate
linkers can be evaluated using methods analogous to those described above.

[0108] In further embodiments, the linkers may comprise peptide-based cleavable groups,
which are cleaved by enzymes, such as peptidases and proteases in cells. Peptide-based cleavable
groups are peptide bonds formed between amino acids to yield oligopeptides (e.g., dipeptides,
tripeptides) and polypeptides. Peptide-based cleavable groups include the amide group (—
C(O)NH-). The amide group can be formed between any alkylene, alkenylene or alkynylene. A
peptide bond is a special type of amide bond formed between amino acids to yield peptides and
proteins. The peptide-based cleavage group is generally limited to the peptide bond (.e., the
amide bond) formed between amino acids yielding peptides and proteins. Peptide-based
cleavable linking groups have the general formula -NHCHRAC(O)NHCHREC(O) —, where R*
and RE are the side chains of the two adjacent amino acids. These candidates can be evaluated
using methods analogous to those described above.

[0109] Other types of linkers suitable for attaching ligands to the sense or antisense
strands in the RNAIi constructs are known in the art and can include the linkers described in U.S.
Patent Nos. 7,723,509; 8,017,762; 8,828,956; 8,877,917; and 9,181,551, all of which are hereby
incorporated by reference in their entireties.

[0110] In certain embodiments, the ligand covalently attached to the sense or antisense
strand of the RNAI constructs comprises a GalNAc moiety, e.g., a multivalent GalNAc moiety.
In some embodiments, the multivalent GalNAc moiety is a trivalent GaINAc moiety and is
attached to the 3’ end of the sense strand. In other embodiments, the multivalent GalNAc moiety
is a trivalent GaINAc moiety and is attached to the 5’ end of the sense strand. In vet other
embodiments, the multivalent GalNAc moiety is a tetravalent GaINAc moiety and is attached to
the 3’ end of the sense strand. In still other embodiments, the multivalent GaINAc moiety is a
tetravalent GalNAc moiety and is attached to the 5" end of the sense strand.

[0111] In certain embodiments, the RNAi constructs comprise a ligand having the

following structure ([Structure 1]):
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[0112] In preferred embodiments, the ligand having this structure is covalently attached
to the 5’ end of the sense strand (e.g., to the 5" terminal nucleotide of the sense strand) via a
linker, such as the linkers described herein. In one embodiment, the linker is an aminohexyl
linker.

[0113] Exemplary trivalent and tetravalent GaINAc moieties and linkers that can be
attached to the double-stranded RNA molecules in the RNAi constructs are provided in the
structural formulas I-IX below. “Ac” in the formulas listed herein represents an acetyl group.
[0114] In one embodiment, the RNAi construct comprises a ligand and linker having the
following structure of Formula I, wherein each n is independently 1to 3, kis 1to 3, mis 1 or 2, j
is 1 or 2, and the ligand is attached to the 3’ end of the sense strand of the double-stranded RNA

molecule (represented by the solid wavy line):
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[0115]

[0116] In another embodiment, the RNAi construct comprises a ligand and linker having
the following structure of Formula II, wherein each n is independently 1to 3, kis 1to 3, mis 1

or2,jis 1 or 2, and the ligand is attached to the 3’ end of the sense strand of the double-stranded

RNA molecule (represented by the solid wavy line):
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[0117]

In yet another embodiment, the RNAIi construct comprises a ligand and linker
having the following structure of Formula III, wherein the ligand is attached to the 3’ end of the

sense strand of the double-stranded RN A molecule (represented by the solid wavy line):

FORMULA III

[0118]

In still another embodiment, the RNAI construct comprises a ligand and linker
having the following structure of Formula IV, wherein the ligand is attached to the 3’ end of the
sense strand of the double-stranded RN A molecule (represented by the solid wavy line):
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[0119]

In certain embodiments, the RNAI construct comprises a ligand and linker having
the following structure of Formula V, wherein each n is independently 1 to 3, kis 1 to 3, and the
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ligand is attached to the 5" end of the sense strand of the double-stranded RN A molecule

(represented by the solid wavy line):
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[0120] In other embodiments, the RNAi construct comprises a ligand and linker having
the following structure of Formula VI, wherein each n is independently 1 to 3, k is 1 to 3, and the
ligand is attached to the 5" end of the sense strand of the double-stranded RNA molecule
(represented by the solid wavy line):
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[0121] In some embodiments, the RN'Ai construct comprises a ligand and linker having
the following structure of Formula VII, wherein X = O or S and wherein the ligand is attached to
the 5’ end of the sense strand of the double-stranded RNA molecule (represented by the squiggly

line):

FORMULA VII

[0122] In some embodiments, the RNAi construct comprises a ligand and linker having
the following structure of Formula VIII, wherein each n is independently 1 to 3 and the ligand is
attached to the 5 end of the sense strand of the double-stranded RNA molecule (represented by

the solid wavy line):
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[0123] In certain embodiments, the RNAi construct comprises a ligand and linker having
the following structure of Formula IX, wherein the ligand is attached to the 5’ end of the sense

strand of the double-stranded RN A molecule (represented by the solid wavy line):

FORMULA IX

[0124] A phosphorothioate bond can be substituted for the phosphodiester bond shown in

any one of Formulas I-IX to covalently attach the ligand and linker to the nucleic acid strand.

Pharmaceutical Compositions

[0125] The present application also includes pharmaceutical compositions and
formulations comprising the RNAI constructs described herein and pharmaceutically acceptable
carriers, excipients, or diluents. Such compositions and formulations are useful for reducing
expression of the F4M13A4 gene and FAM13A protein in a patient in need thereof. Where clinical
applications are contemplated, pharmaceutical compositions and formulations will be prepared in
a form appropriate for the intended application. Generally, this will entail preparing compositions
that are essentially free of pyrogens, as well as other impurities that could be harmful to humans
or animals.

[0126] The phrases “pharmaceutically acceptable” or “pharmacologically acceptable™
refer to molecular entities and compositions that do not produce adverse, allergic, or other
untoward reactions when administered to an animal or a human. As used herein,
“pharmaceutically acceptable carrier, excipient, or diluent” includes solvents, buffers, solutions,
dispersion media, coatings, antibacterial and antifungal agents, isotonic and absorption delaying
agents and the like acceptable for use in formulating pharmaceuticals, such as pharmaceuticals
suitable for administration to humans. The use of such media and agents for pharmaceutically

active substances is well known in the art. Except insofar as any conventional media or agent is
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incompatible with the disclosed RNAi constructs, its use in therapeutic compositions is
contemplated. Supplementary active ingredients also can be incorporated into the compositions,
provided they do not inactivate the RNAI constructs of the compositions.

[0127] Compositions and methods for the formulation of pharmaceutical compositions
depend on a number of criteria, including, but not limited to, route of administration, type and
extent of disease or disorder to be treated, or dose to be administered. In some embodiments, the
pharmaceutical compositions are formulated based on the intended route of delivery. For
instance, in certain embodiments, the pharmaceutical compositions are formulated for parenteral
delivery. Parenteral forms of delivery include intravenous, intraarterial, subcutaneous,
intrathecal, intraperitoneal, or intramuscular injection or infusion. In one embodiment, the
pharmaceutical composition is formulated for intravenous delivery. In such an embodiment, the
pharmaceutical composition may include a lipid-based delivery vehicle. In another embodiment,
the pharmaceutical composition is formulated for subcutaneous delivery. In such an embodiment,
the pharmaceutical composition may include a targeting ligand (e.g., a GalNAc-containing, fatty
acid-containing, or antibody-containing ligand as described herein).

[0128] In some embodiments, the pharmaceutical compositions comprise an effective
amount of an RNAI construct described herein. An “effective amount™ is an amount sufficient to
produce a beneficial or desired clinical result. In some embodiments, an effective amount is an
amount sufficient to reduce FAM 134 gene expression in a particular tissue or cell-type (e.g., liver
or hepatocytes or adipose tissue) of a patient. An effective amount of an RNAi construct may be
[rom about 0.01 mg/kg body weight to about 100 mg/kg body weight, and may be administered
daily, weekly, monthly, or at longer intervals. The precise determination of what would be
considered an effective amount and frequency of administration may be based on several factors,
including a patient’s size, age, and general condition, type of disorder to be treated (e.g., fatty
liver disease, liver fibrosis, or cardiovascular disease), RNAi construct employed, and route of
administration.

[0129] Administration of the disclosed pharmaceutical compositions may be via any
common route so long as the target tissue is available via that route. Such routes include, but are
not limited to, parenteral (e.g., subcutaneous, intramuscular, intraperitoneal, or intravenous), oral,
nasal, buccal, intradermal, transdermal, and sublingual routes, or by direct injection into tissue
(e.g.. liver or adipose) or delivery through the hepatic portal vein. In some embodiments, the

pharmaceutical composition is administered parenterally. For instance, in certain embodiments,
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the pharmaceutical composition is administered intravenously. In other embodiments, the
pharmaceutical composition is administered subcutaneously.

[0130] Colloidal dispersion systems, such as macromolecule complexes, nanocapsules,
microspheres, beads, and lipid-based systems, including oil-in-water emulsions, micelles, mixed
micelles, and liposomes, may be used as delivery vehicles for the RNAi constructs.
Commercially available fat emulsions that are suitable for delivering the nucleic acids include
Intralipid® (Baxter International Inc.), Liposyn® (Abbott Pharmaceuticals), Liposyn®II (Hospira),
Liposyn®III (Hospira), Nutrilipid (B. Braun Medical Inc.), and other similar lipid emulsions. An
exemplary colloidal system for use as a delivery vehicle in vivo is a liposome (i.e., an artificial
membrane vesicle). The RNAi constructs may be encapsulated within liposomes or may form
complexes thereto, in particular to cationic liposomes. Alternatively, RNAi constructs may be
complexed to lipids, in particular to cationic lipids. Suitable lipids and liposomes include neutral
(e.g., dioleoylphosphatidyl ethanolamine (DOPE), dimyristoylphosphatidyl choline (DMPC), and
dipalmitoyl phosphatidylcholine (DPPC)), distearolyphosphatidyl choline), negative (e.g.,
dimyristoylphosphatidyl glycerol (DMPG)), and cationic (e.g., dioleoyltetramethylaminopropyl
(DOTAP) and dioleoylphosphatidyl ethanolamine (DOTMA)). The preparation and use of such
colloidal dispersion systems are well known in the art. Exemplary formulations are also disclosed
in U.S. Pat. No. 5,981,505; U.S. Pat. No. 6,217,900; U.S. Pat. No. 6,383,512; U.S. Pat. No.
5,783,565; U.S. Pat. No. 7,202,227; U.S. Pat. No. 6,379,965; U.S. Pat. No. 6,127,170; U.S. Pat.
No. 5,837,533; U.S. Pat. No. 6,747,014; and WIPO Publication No. WO 03/093449.

[0131] In some embodiments, the RNAi constructs are fully encapsulated in a lipid
formulation, e.g., to form a SNALP or other nucleic acid-lipid particle. As used herein, the term
“SNALP” refers to a stable nucleic acid-lipid particle. SNALPs typically contain a cationic lipid,
anon-cationic lipid, and a lipid that prevents aggregation of the particle (e.g., a PEG-lipid
conjugate). SNALPs are exceptionally useful for systemic applications, as they exhibit extended
circulation lifetimes following intravenous injection and accumulate at distal sites (e.g., sites
physically separated from the administration site). The nucleic acid-lipid particles typically have
a mean diameter of about 50 nm to about 150 nm, about 60 nm to about 130 nm, about 70 nm to
about 110 nm, or about 70 nm to about 90 nm, and are substantially nontoxic. In addition, the
nucleic acids when present in the nucleic acid-lipid particles are resistant in aqueous solution to

degradation with a nuclease. Nucleic acid-lipid particles and their method of preparation are

51



WO 2024/026258 PCT/US2023/070821

disclosed in, e.g., U.S. Patent Nos. 5,976.567; 5,981,501 6,534.484; 6,586.410; 6,815,432; and
WIPO Publication No. WO 96/40964.

[0132] The pharmaceutical compositions suitable for injectable use include, for example,
sterile aqueous solutions or dispersions and sterile powders for the extemporaneous preparation
of sterile injectable solutions or dispersions. Generally, these preparations are sterile and fluid to
the extent that easy injectability exists. Preparations should be stable under the conditions of
manufacture and storage and should be preserved against the contaminating action of
microorganisms, such as bacteria and fungi. Appropriate solvents or dispersion media may
contain, for example, water, ethanol, polyol (for example, glycerol, propylene glvcol, and liquid
polyethylene glycol, and the like), suitable mixtures thereof, and vegetable oils. The proper
fluidity can be maintained, for example, by using a coating, such as lecithin, by maintaining the
required particle size in the case of dispersion and by using surfactants. The prevention of the
action of microorganisms can be brought about by various antibacterial and antifungal agents, for
example, parabens, chlorobutanol, phenol, sorbic acid, thimerosal, and the like. In many cases, it
will be preferable to include isotonic agents, for example, sugars or sodium chloride. Prolonged
absorption of the injectable compositions can be brought about by the use in the compositions of
agents delaying absorption, for example, aluminum monostearate and gelatin.

[0133] Sterile injectable solutions may be prepared by incorporating the active
compounds in an appropriate amount into a solvent along with any other ingredients (for example
as enumerated above) as desired, followed by filtered sterilization. Generally, dispersions are
prepared by incorporating the various sterilized active ingredients into a sterile vehicle which
contains the basic dispersion medium and the desired other ingredients, e.g., as enumerated
above. In the case of sterile powders for the preparation of sterile injectable solutions, the
preferred methods of preparation include vacuum-drying and freeze-drving techniques which
yield a powder of the active ingredient(s) plus any additional desired ingredient from a
previously sterile-filtered solution thereof.

[0134] The compositions of the present application generally may be formulated in a
neutral or salt form. Pharmaceutically acceptable salts include, for example, acid addition salts
(formed with free amino groups) derived from inorganic acids (e.g., hydrochloric or phosphoric
acids), or from organic acids (e.g., acetic, oxalic, tartaric, mandelic, and the like). Salts formed
with the free carboxyl groups can also be derived from inorganic bases (e.g., sodium, potassium,

ammonium, calcium, or ferric hydroxides) or from organic bases (e.g., isopropylamine,
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trimethylamine, histidine, procaine and the like). Pharmaceutically acceptable salts are described
in detail in Berge ef a/., J. Pharmaceutical Sciences, Vol. 66: 1-19, 1977.

[0135] For parenteral administration in an aqueous solution, for example, the solution
generally is suitably buffered, and the liquid diluent first rendered isotonic for example with
sufficient saline or glucose. Such aqueous solutions may be used, for example, for intravenous,
intramuscular, subcutaneous, and intraperitoneal administration. Preferably, sterile aqueous
media are employed as is known to those of skill in the art, particularly in light of the present
disclosure. By way of illustration, a single dose may be dissolved in 1 mL of isotonic NaCl
solution and either added to 1000 mL of hypodermoclysis fluid or injected at the proposed site of
infusion, (see for example, "Remington's Pharmaceutical Sciences" 15th Edition, pages 1035-
1038 and 1570-1580). For human administration, preparations should meet sterility,
pyrogenicity, general safety and purity standards as required by FDA standards. In certain
embodiments, a pharmaceutical composition comprises or consists of a sterile saline solution and
an RNAI construct described herein. In other embodiments, a pharmaceutical composition
comprises or consists of an RNAi construct described herein and sterile water (e.g., water for
injection, WFI). In still other embodiments, a pharmaceutical composition comprises or consists
of an RNAI construct described herein and phosphate-buffered saline (PBS).

[0136] In some embodiments, the pharmaceutical compositions are packaged with or
stored within a device for administration. Devices for injectable formulations include, but are not
limited to, injection ports, pre-filled syringes, autoinjectors, injection pumps, on-body injectors,
and injection pens. Devices [or aerosolized or powder formulations include, but are not limited
to, inhalers, insufflators, aspirators, and the like. Thus, some embodiments comprise
administration devices comprising a disclosed pharmaceutical composition for treating or

preventing one or more of the diseases or disorders described herein.

Uses For and Methods Using the Disclosed RNAi Constructs

[0137] The present application provides a method for reducing or inhibiting expression of
the FAM13A gene, and thus the production of FAM13A protein, in a cell (e.g., liver cell or
adipose cell) by contacting the cell with any one of the RNAi constructs described herein. The
cell may be in vitro or in vivo. Any method capable of measuring FAM734 mRNA or FAM13A
protein can be used to assess the efficacy of the RNAI constructs. The terms “FAM13A

expression” and “expression of FAM13A,” as used herein, refer to the level of FAM134 gene
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transcription, amount of FAM134 mRNA present, level of FAM13A translation, and amount of
FAMI13A protein present. Therefore, FAM13A expression can be assessed by measuring the
amount or level of FAM134 mRNA, FAM13A protein, or another biomarker linked to FAM13A
expression, such as serum or plasma levels of triglycerides, cholesterol, or insulin. The phrase
“reduction in FAM13A expression,” as used herein, refers to a decrease in one or more of the
level of FAM134 gene transcription, amount of 74AM134 mRNA present, level of FAM13A
translation, and amount of FAM13 A protein present.

[0138] The reduction of FAM13A expression in cells or animals treated with an RNAi
construct can be determined relative to the FAM13A expression in cells or animals not treated
with the RNAi construct or treated with a control RNAi construct. For instance, in some
embodiments, reduction of FAM13A expression is assessed by (a) measuring the amount or level
of FAM134 mRNA in cells (e.g., liver or adipose cells) treated with an RNAI construct, (b)
measuring the amount or level of F4M 134 mRNA in cells (e.g., liver or adipose cells) treated
with a control RNAI construct (e.g., RNAI construct directed to an RNA molecule not expressed
in cells or a RN AI construct having a nonsense or scrambled sequence) or no construct, and (c)
comparing the measured /“AM134 mRNA levels from treated cells in (a) to the measured
FAM134 mRNA levels from control cells in (b). The FAM134 mRNA levels in the treated cells
and controls cells can be normalized to RNA levels for a control gene (e.g., 18S ribosomal RNA
or housekeeping gene) prior to comparison. FAMI34 mRNA levels can be measured by a variety
of methods, including Northern blot analysis, nuclease protection assays, fluorescence in situ
hybridization (FISH), reverse-iranscriptase (RT)-PCR, real-time RT-PCR, quantitative PCR,
droplet digital PCR, and the like.

[0139] In other embodiments, reduction of FAM13A expression is assessed by (a)
measuring the amount or level of FAM13A protein in cells (e.g, liver or adipose cells) treated
with an RNAi construct, (b) measuring the amount or level of FAM13A protein in cells (e.g.,
liver or adipose cells) treated with a control RNAi construct (e.g., RNAI construct directed to an
RNA molecule not expressed in cells or a RNAi construct having a nonsense or scrambled
sequence) or no construct, and (¢) comparing the measured FAM13A protein levels from treated
cells in (a) to the measured FAM13A protein levels from control cells in (b). Methods of
measuring FAM13A protein levels are known to those of skill in the art, and include Western

Blots, immunoassays (e.g.. ELISA), and flow cytometry.
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[0140] In some embodiments, the methods to assess FAM13 A expression levels are
performed in vitro in cells that natively express FAM13A (e.g., liver or adipose cells) or cells
that have been engineered to express FAM13A. In certain embodiments, the methods are
performed in vitro in liver cells or adipose cells. Suitable liver cells include, but are not limited
to, primary hepatocytes (e.g., human or non-human primate hepatocytes), HepAD38 cells, HuH-
6 cells, HuH-7 cells, HuH-5-2 cells, BNLCL2 cells, Hep3B cells, or HepG2 cells. In one
embodiment, the liver cells are HuH-7 cells. In another embodiment, the liver cells are human
primary hepatocytes. In yet another embodiment, the liver cells are Hep3B cells. Suitable adipose
cells include cells from subcutaneous white adipose tissue (scW AT), cells from epididymal white
adipose tissue (eWAT), or 3T3-L1 cells.

[0141] In other embodiments, the methods to assess FAM13A expression levels are
performed in vivo. The RNAI constructs and any control RNAI constructs can be administered to
an animal and FAM134 mRNA or FAM13A protein levels assessed in liver or adipose tissue
harvested from the animal following treatment. Alternatively or additionally, a biomarker or
functional phenotype associated with FAM13A expression can be assessed in the treated animals.
For instance, people with FAM13A variants with reduced /74M73A4 expression also have reduced
serum triglycerides and increased HDL cholesterol, and people with FAM13A variants with
increased FFAM13A expression also have increased triglycerides and decreased HDL cholesterol
(FIG. 1). Additionally, FAM13A expression is significantly correlated with fasting insulin
levels. Fathzadeh ef al., Nature Communications 11, 1465 (2020). Thus, in some embodiments
the goal and result of FAM13A knockdown is to reduce serum or plasma levels of triglycerides,
cholesterol, or insulin, and such reduction can be measured in animals treated with RNAI
constructs to assess the functional efficacy of reducing FAM13A expression.

[0142] In certain embodiments, expression of FAMI34 mRNA or protein is reduced in
liver or adipose cells by at least 40%, at least 45%, or at least 50% by an RNAi construct. In
some embodiments, expression of FAM734 mRNA or protein is reduced in liver or adipose cells
by at least 60%, at least 65%, at least 70%, at least 75%, at least 80%, or at least 85% by an
RNAI construct. In other embodiments, the expression of F4A 134 mRNA or protein is reduced
in liver or adipose cells by about 90% or more, e.g., 91%, 92%, 93%, 94%., 95%., 96%, 97%,
98%, 99%, or more by an RNAI construct. The percent reduction of FAM13A expression can be

measured by any of the methods described herein as well as others known in the art.
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[0143] The present application provides methods for reducing or inhibiting expression of
the FAM13A4 gene, and thus the production of FAM13A protein, in a patient in need thereof as
well as methods of treating or preventing conditions, diseases, or disorders associated with
FAMI13A expression or activity. A “condition, disease, or disorder associated with FAM13A
expression” refers to conditions, diseases, or disorders in which FAM13 A expression levels are
altered or where elevated expression levels of FAM13A are associated with an increased risk of
developing the condition, disease, or disorder. A condition, disease, or disorder associated with
FAMI13A expression can also include conditions, diseases, or disorders resulting from aberrant
changes in lipoprotein metabolism, such as changes resulting in abnormal or elevated levels of
cholesterol, lipids, triglycerides, etc., or impaired clearance of these molecules. In certain
embodiments, the RNAi constructs are particularly useful for treating or preventing abdominal
adiposity, fatty liver disease (e.g., NAFLD and NASH) and cardiovascular disease (e.g., coronary
artery disease and myocardial infarction), as well as reducing liver fibrosis and serum cholesterol
levels.

[0144] Conditions, diseases, and disorders associated with FAM13 A expression that can
be treated or prevented according to the methods include, but are not limited to, fatty liver
disease, such as alcoholic fatty liver disease, abdominal adiposity, alcoholic steatohepatitis,
NAFLD and NASH; chronic liver disease; cirrhosis; cardiovascular disease, such as myocardial
infarction, heart failure, stroke (ischemic and hemorrhagic), atherosclerosis, coronary artery
disease, peripheral vascular disease (e.g., peripheral artery disease), cerebrovascular disease,
vulnerable plaque, and aortic valve stenosis; [amilial hypercholesterolemia; venous thrombosis;
hypercholesterolemia; hyperlipidemia; and dyslipidemia (manifesting, e.g., as elevated total
cholesterol, elevated low-density lipoprotein (LDL), elevated very low-density lipoprotein
(VLDL), elevated triglycerides, and/or low levels of high-density lipoprotein (HDL)).

[0145] In certain embodiments, the present application provides a method for reducing
the expression of FAM13A protein in a patient in need thereof comprising administering to the
patient any of the RNAIi constructs described herein. The term “patient,” as used herein, refers to
a mammal, including humans, and can be used interchangeably with the term “subject.”
Preferably, the expression level of FAM13A in hepatocytes in the patient is reduced following
administration of the RNAI construct as compared to the FAM13A expression level in a patient
not receiving the RNAI construct or as compared to the FAM13A expression level in the patient

prior to administration of the RNAi construct. In some embodiments, following administration of
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an RNAi construct, expression of FAM13A is reduced in the patient by at least 30%, at least
35%, at least 40%, at least 45%, at least 50%, at least 55%, at least 60%, at least 65%, at least
70%, at least 75%, at least 80%, at least 85%, or at least 90%, e.g., 91%, 92%, 93%, 94%, 95%,
96%, 97%, 98%, or 99%. The percent reduction of FAM13A expression can be measured by any
of the methods described herein as well as others known in the art.

[0146] In some embodiments, a patient in need of reduction of FAM13A expression is a
patient who is at risk of having a myocardial infarction. A patient who is at risk of having a
myocardial infarction may be a patient who has a history of myocardial infarction (e.g., has had a
previous myocardial infarction). A patient at risk of having a myocardial infarction may also be a
patient who has a familial history of myocardial infarction or who has one or more risk factors of
myocardial infarction. Such risk factors include, but are not limited to, hypertension, elevated
levels of non-HDL cholesterol, elevated levels of triglycerides, diabetes, obesity, or history of
autoimmune diseases (e.g., rheumatoid arthritis, lupus). In one embodiment, a patient who is at
risk of having a myocardial infarction is a patient who has or is diagnosed with coronary artery
disease. The risk of myocardial infarction in these and other patients can be reduced by
administering to the patients any of the RNAi constructs described herein. Accordingly, a method
for reducing the risk of myocardial infarction in a patient in need thereof comprises administering
to the patient an RNAI construct described herein. In some embodiments, any of the RNA1
constructs described herein may be used in the preparation of a medicament for reducing the risk
of myocardial infarction in a patient in need thereof. Some embodiments comprise a FAM3A4-
targeting RNAI construct for use in a method [or reducing the risk of myocardial infarction in a
patient in need thereof.

[0147] In certain embodiments, a patient in need of reduction of FAM13A expression is a
patient who is diagnosed with or at risk of cardiovascular disease. Thus, a method for treating or
preventing cardiovascular disease in a patient in need thereof comprises administering any of the
RNAI constructs. In some embodiments, any of the RNAIi constructs described herein may be
used in the preparation of a medicament for treating or preventing cardiovascular disease in a
patient in need thereof. Some embodiments comprise a FAM13A4-targeting RNAi construct may
for use in a method for treating or preventing cardiovascular disease in a patient in need thereof.
Cardiovascular disease includes, but is not limited to, myocardial infarction, heart failure, stroke
(ischemic and hemorrhagic), atherosclerosis, coronary artery disease, peripheral vascular disease

(e.g., peripheral artery disease), cerebrovascular disease, vulnerable plaque, and aortic valve
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stenosis. In some embodiments, the cardiovascular disease to be treated or prevented according
to the disclosed methods is coronary artery disease. In other embodiments, the cardiovascular
disease to be treated or prevented according to the disclosed methods is myocardial infarction. In
yet other embodiments, the cardiovascular disease to be treated or prevented according to the
disclosed methods is stroke. In still other embodiments, the cardiovascular disease to be treated
or prevented according to the disclosed methods is peripheral artery disease. In certain
embodiments, administration of the RN A1 constructs described herein reduces the risk of non-
fatal myocardial infarctions, fatal and non-fatal strokes, certain types of heart surgery (e.g.,
angioplasty, bypass), hospitalization for heart failure, chest pain in patients with heart disease,
and/or cardiovascular events in patients with established heart disease (e.g., prior myocardial
infarction, prior heart surgery, and/or chest pain with evidence of blocked arteries). In some
embodiments, administration of the RNAi constructs described herein can be used to reduce the
risk of recurrent cardiovascular events.

[0148] In some embodiments, a patient to be treated according to the disclosed methods
is a patient who has a vulnerable plaque (also referred to as unstable plaque). Vulnerable plaques
are a build-up of macrophages and lipids containing predominantly cholesterol that lie
underneath the endothelial lining of the arterial wall. These vulnerable plaques can rupture
resulting in the formation of a blood clot, which can potentially block blood flow through the
artery and cause a myocardial infarction or stroke. Vulnerable plaques can be identified by
methods known in the art, including, but not limited to, intravascular ultrasound and computed
tomography (see Sahara e/ al., European Heart Journal, Vol. 25: 2026-2033, 2004; BudholT, J.
Am. Coll. Cardiol., Vol. 48: 319-321, 2006; Hausleiter ef al., J. Am. Coll. Cardiol., Vol. 48: 312-
318, 2006).

[0149] In other embodiments, a patient in need of reduction of FAM13A expression is a
patient who has elevated blood levels of cholesterol (e.g., total cholesterol, non-HDL cholesterol,
or LDL cholesterol). Accordingly, in some embodiments, a method for reducing blood levels
(e.g., serum or plasma) of cholesterol in a patient in need thereof comprises administering to the
patient any of the RNAI constructs described herein. In some embodiments, any of the RNAi
constructs described herein may be used in the preparation of a medicament for reducing blood
levels (e.g., serum or plasma) of cholesterol in a patient in need thereof. Some embodiments
comprise a AM13A4-targeting RNALI construct for use in a method for reducing blood levels

(e.g., serum or plasma) of cholesterol in a patient in need thereof. In certain embodiments, the
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cholesterol reduced according to the disclosed methods is LDL cholesterol. Tn other
embodiments, the cholesterol reduced according to the disclosed methods is non-HDL
cholesterol. Non-HDL cholesterol is a measure of all cholesterol-containing proatherogenic
lipoproteins, including LDL cholesterol, very low-density lipoprotein, intermediate-density
lipoprotein, lipoprotein(a), chylomicron, and chylomicron remnants. Non-HDL cholesterol has
been reported to be a good predictor of cardiovascular risk (Rana er a/., Curr. Atheroscler. Rep.,
Vol. 14:130-134, 2012). Non-HDL cholesterol levels can be calculated by subtracting HDL
cholesterol levels from total cholesterol levels.

[0150] In some embodiments, a patient to be treated is a patient who has elevated levels
of non-HDL cholesterol (e.g., elevated serum or plasma levels of non-HDL cholesterol). Ideally,
levels of non-HDL cholesterol should be about 30 mg/dL above the target for LDL cholesterol
levels for any given patient. In particular embodiments, a patient is administered an RNAi
construct if the patient has a non-HDL cholesterol level of about 130 mg/dL or greater. In one
embodiment, a patient is administered an RNAi construct if the patient has a non-HDL
cholesterol level of about 160 mg/dL or greater. In another embodiment, a patient is administered
an RNAI construct if the patient has a non-HDL cholesterol level of about 190 mg/dL or greater.
In still another embodiment, a patient is administered an RNAi construct if the patient has a non-
HDL cholesterol level of about 220 mg/dL or greater. In certain embodiments, a patient is
administered an RNAi construct if the patient is at a high or very high risk of cardiovascular
disease according to the 2013 ACC/AHA Guideline on the Assessment of Cardiovascular Risk
(Goff et al., ACC/AHA guideline on the assessment of cardiovascular risk: a report of the
American College of Cardiology/American Heart Association Task Force on Practice Guidelines.
J Am Coll Cardiol, Vol. 63:2935-2959, 2014) and has a non-HDL cholesterol level of about 100
mg/dL or greater.

[0151] In certain embodiments, a patient is administered an RNAI construct described
herein if they are at a moderate risk or higher for cardiovascular disease according to the 2013
ACC/AHA Guideline on the Assessment of Cardiovascular Risk (referred to herein as the “2013
Guidelines™). In certain embodiments, an RNAi construct is administered to a patient if the
patient’s LDL cholesterol level is greater than about 160 mg/dL. In other embodiments, an RNAi
construct is administered to a patient if the patient’s LDL cholesterol level is greater than about
130 mg/dL and the patient has a moderate risk of cardiovascular disease according to the 2013

Guidelines. In still other embodiments, an RNAi construct is administered to a patient if the
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patient’s LDL cholesterol level is greater than 100 mg/dL and the patient has a high or very high
risk of cardiovascular disease according to the 2013 Guidelines.

[0152] In other embodiments, a patient in need of reduction of FAM13A expression is a
patient who is diagnosed with or at risk of fatty liver disease. Thus, a method for treating,
preventing, or reducing the risk of developing fatty liver disease in a patient in need thereof
comprises administering to the patient any of the disclosed RNAi constructs. In some
embodiments, any of the RNAI constructs described herein may be used in the preparation of a
medicament for treating, preventing, or reducing the risk of developing fatty liver disease in a
patient in need thereof. Other embodiments comprise a FAM13A4-targeting RNAi construct for
use in a method for treating, preventing, or reducing the risk of developing fatty liver disease in a
patient in need thereof. Fatty liver disease is a condition in which fat accumulates in the liver.
There are two primary types of fatty liver disease: a first ty pe that is associated with heavy
alcohol use (alcoholic steatohepatitis) and a second type that is not related to use of alcohol
(nonalcoholic fatty liver disease (NAFLD)). NAFLD is typically characterized by the presence of
fat accumulation in the liver but little or no inflammation or liver cell damage. NAFLD can
progress to nonalcoholic steatohepatitis (NASH), which is characterized by liver inflammation
and cell damage, both of which in turn can lead to liver fibrosis and eventually cirrhosis or
hepatic cancer. In certain embodiments, the fatty liver disease to be treated, prevented, or reduce
the risk of developing is NAFLD. In other embodiments, the fatty liver disease to be treated,
prevented, or reduce the risk of developing is NASH. In still other embodiments, the fatty liver
disease 10 be treated, prevented, or reduce the risk of developing is alcoholic steatohepatitis. In
some embodiments, a patient in need of treatment or prevention for fatty liver disease or is at risk
of developing fatty liver disease has been diagnosed with type 2 diabetes, a metabolic disorder,
or is obese (e.g., body mass index of > 30.0). In other embodiments, a patient in need of
treatment or prevention for fatty liver disease or is at risk of developing fatty liver disease has
elevated levels of non-HDL cholesterol or triglycerides. Depending on the patient and other risk
factors that patient may have, elevated levels of non-HDL cholesterol may be about 130 mg/dL
or greater, about 160 mg/dL or greater, about 190 mg/dL or greater, or about 220 mg/dL or
greater. Elevated triglyceride levels may be about 150 mg/dL or greater, about 175 mg/dL or
greater, about 200 mg/dL or greater, or about 250 mg/dL or greater.

[0153] In certain embodiments, a patient in need of reduction of FAM13A expression is a

patient who is diagnosed with or at risk of developing hepatic fibrosis or cirrhosis. Accordingly,
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some embodiments comprise a method for treating, preventing, or reducing liver fibrosis in a
patient in need thereof comprising administering to the patient any of the disclosed RNAi
constructs. Some embodiments comprise use of any of the RNAi constructs described herein in
the preparation of a medicament for treating, preventing, or reducing liver fibrosis in a patient in
need thereof. Some embodiments comprise a FAM13A4-targeting RN A construct for use in a
method for treating, preventing, or reducing liver fibrosis in a patient in need thereof. In some
embodiments, a patient at risk for developing hepatic fibrosis or cirrhosis is diagnosed with
NAFLD. In other embodiments, a patient at risk for developing hepatic fibrosis or cirrhosis is
diagnosed with NASH. In yet other embodiments, a patient at risk for developing hepatic fibrosis
or cirrhosis is diagnosed with alcoholic steatohepatitis. In still other embodiments, a patient at
risk for developing hepatic fibrosis or cirrhosis is diagnosed with hepatitis. In certain
embodiments, administration of a disclosed RNAI construct prevents or delays the development
of cirrhosis in the patient.

[0154] In other embodiments, a patient in need of reduction of FAM13A expression is a
patient who has been diagnosed with abdominal adiposity or a high waist to hip ratio (WHR). In
some embodiments, the patient in need of reduction has a waist to hip ratio in excess of 0.95, in
excess of 1.0, in excess of 10.5, or in excess of 1.1. Accordingly, in some embodiments, a
method for reducing abdominal adiposity or WHR in a patient in need thereof comprises
administering to the patient any of the RNAI constructs described herein. In some embodiments,
any of the RNAI constructs described herein may be used in the preparation of a medicament for
reducing abdominal adiposity or WHR in a patient in need thereol. Some embodiments comprise
a FAM 3A4-targeting RNAI construct for use in a method for reducing abdominal adiposity or
WHR in a patient in need thereof.

[0155] In some embodiments, patients in need of reduction of FAM13 A expression are
treated using RNAI constructs targeted specifically to the liver. In some embodiments, the RNAi
construct is targeted by conjugation to a ligand comprising N-acetyl-galactosamine (GalNAc).
Accordingly, in some embodiments, a method for reducing FAM13A levels in a patient in need
thereof comprises administering to the patient any of the RNAi constructs described herein that

has been conjugated to GalNAc.
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Definitions of General Terms and Expressions

[0156] In order that the present disclosure can be more readily understood, certain terms
are first defined. Unless defined otherwise, all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary skill in the art to which this
disclosure is related. As used in this application, except as otherwise expressly provided herein,
each of the following terms shall have the meaning set forth below. Additional definitions are set
forth throughout the application.

[0157] Units, prefixes, and symbols are denoted in their Systéme International de Unites
(S1) accepted form.

[0158] As used in the present disclosure and claims, the singular forms "a," "an," and
"the" include plural forms unless the context clearly dictates otherwise. Unless specifically stated
or obvious from context, as used herein, the term "or" is understood to be inclusive. The term
"and/or" as used in a phrase such as "A and/or B" herein is intended to include both "A and B,"
"AorB,""A" and "B." Likewise, the term "and/or" as used in a phrase such as "A, B, and/or C"
is intended to encompass each of the following embodiments: A, B, and C; A, B,or C; Aor C; A
orB;BorC; Aand C; A and B; B and C; A (alone); B (alone); and C (alone).

[0159] It is understood that wherever embodiments are described herein with the
language "comprising," otherwise analogous embodiments described in terms of "consisting of"
and/or "consisting essentially of" are also provided. In this disclosure, "comprises,"

"comprising," "containing" and "having" and the like can have the meaning ascribed to them in

U.S. Patent law and can mean "includes," "including," and the like; "consisting essentially of" or
"consists essentially" likewise has the meaning ascribed in U.S. Patent law and the term is open-
ended, allowing [or the presence of more than that which is recited so long as basic or novel
characteristics of that which is recited is not changed by the presence of more than that which is
recited, but excludes prior art embodiments.

[0160] The terms "about" or "comprising essentially of" refer to a value or composition
that 1s within an acceptable error range for the particular value or composition as determined by
one of ordinary skill in the art, which will depend in part on how the value or composition is
measured or determined, i.e., the limitations of the measurement system. For example, "about" or
"comprising essentially of" can mean within 1 or more than 1 standard deviation per the practice
in the art. Alternatively, "about" or "comprising essentially of" can mean a range of up to 20%.

Furthermore, particularly with respect to biological systems or processes, the terms can mean up
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to an order of magnitude or up to 5-fold of a value. When particular values or compositions are
provided in the application and claims, unless otherwise stated, the meaning of "about" or
"comprising essentially of" should be assumed to be within an acceptable error range for that

particular value or composition.

[0161] Any compositions or methods provided herein can be combined with one or more
of any of the other compositions and methods provided herein.

[0162] The following examples, including the experiments conducted and the results
achieved, are provided for illustrative purposes only and are not to be construed as limiting the

scope of the appended claims.

EXAMPLES

Example 1: Genomic and Expression Analysis of FAMI3A

[0163] Genomic analysis was performed to examine the association of three common
FAMI34 variants for their association with adjusted for BMI (WHRadjBMI), triglyceride levels,
HDL cholesterol levels, systolic blood pressure, and FAM13A expression in subcutaneous
adipose tissue eQTL data. The results of this analysis are presented in FIG. 1 and show that three
FAM13A variants associate independently with WHR adjusted for BMI.

[0164] First, the signal A variant rs57400569-A is an intronic SNP that is disease
protective and is associated with increased HDL cholesterol and decreased WHR, triglycerides,
and systolic blood pressure. rs57400569-A is associated with decreased FAM13 A expression in
deCODE adipose tissue eQTL data. rs57400569-A, consistent with FAM13 A expression being
correlated with disease state. The analysis also confirmed a reported association with blood
pressure, while discovering previously unreported association with WHR, triglycerides, and
HDL. r557400569-A was also the top cis-eQTL variant in adipose.

[0165] Next, the signal B variant rs7657817-T is a protein coding missense variant that is
associated with decreased WHR and triglycerides and increased HDL cholesterol. rs7657817-T is
also disease protective, and the analysis confirmed previously reported literature associations.
[0166] Finally, the signal C variant 1s9997328-T is an intronic SNP that is disease
promoting and is associated with decreased HDL cholesterol and increased WHR, triglycerides,

and FAM13A expression in deCODE adipose tissue eQTL data. Notably, rs9997/328 has a
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strong, reproducible Genome Wide Association Study (GWAS) association with WHR in
multiple studies (5-10) with a highly significant association reported in UK Biobank data (p =
1x103Y) (5). Additionally, the rs9991328 WHR raising allele was significantly associated with
increased fasting insulin levels (a measure of insulin resistance; p = 5.9x102). rs9991328-T is
disease promoting, and the analysis confirmed previously reported literature associations.
[0167] The waist-hip ratio raising alleles associate with increased triglycerides, reduced
HDL cholesterol, increased systolic blood pressure, and increased FAM13 A expression in

subcutaneous adipose tissue.

Example 2: siRNA-mediated knockdown of murine Fam13a in vivo

[0168] To test the hypothesis that reduced Fam13a expression is associated with reduced
WHR & CVD risk factors, a series of mouse Fami3a siRNA experiments were performed.
Famli3a siRNAs were conjugated to a palmitate lipid (C16) or GalNAc (attached as described in
Example 3 below), and these molecules were tested for their ability to reduce Faml3a expression
in cultured cells or in vivo (i.e., in adipose tissue or liver). These experiments were performed with
commercially available mouse Fam!3a siRNA triggers. The triggers are available from Ambion
(s81721) or Dharmacon (J-041073-09), and were prepared as modified siRNA duplexes. The

murine siRNA duplex sequences were:

D-0001 sense (SEQ ID NO: 2786) GAAAGAUUCCAGGACGAU

D-0001 antisense (SEQ ID NO: 2787) UAUCGUCCUGGAAUCUUUCUG

D-0002 scnsc (SEQ ID NO: 2788) GAAUCAAGAUGGUGAAGA

D-0002 antisense (SEQ ID NO: 2789) AUCUUCACCAUCUUGAUUCCUC

D-0003 sense (SEQ ID NO: 2790) AGGAAUCAAGAUGGUGAAGA

D-0003 antisense (SEQ ID NO: 2791) AUCUUCACCAUCUUGAUUCCUCU
[0169] These sequences were prepared as modified duplexes, as shown below. The

nucleotide sequences of these modified duplexes apply the following notations: a, u, g, and ¢ =
corresponding 2'-O-methyl ribonucleotide; Af, Uf, Gf, and Cf = corresponding 2'-deoxy-2'-
fluoro (*“2'-fluoro™) ribonucleotide; and invAb = inverted abasic deoxynucleotide (i.e., abasic
deoxynucleotide linked to adjacent nucleotide via a substituent at its 3’ position (a 3'-3' linkage)

when on the 3’ end of a strand or linked to adjacent nucleotide via a substituent at its 5' position
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[T
S

(a 5'-5" internucleotide linkage) when on the 5’ end of a strand. Insertion of an in the sequence
indicates that the two adjacent nucleotides are connected by a phosphorothiodiester group (e.g., a
phosphorothioate internucleotide linkage). Unless indicated otherwise, all other nucleotides are
connected by 3'-5' phosphodiester groups. The Fami3a siRNAs were conjugated to a palmitate

lipid (C16) or GalNAc, using the methods provided in Example 3 below.

D-0004 sense (SEQ ID NO: 2792) gaaagaUfuCfCfAfGfgacgasus{invAb}
D-0004 antisense (SEQ ID NO: 2793) usAfsucguCfcuggAfaUfcuuucsusg

D-0005 sense (SEQ ID NO: 2794) gaaucaAfgAfUEGEGfugaagsas{invAb}
D-0005 antisense (SEQ ID NO: 2795) asUfscuucAfccauCfulUfgauucscsu

D-0006 scnsc (SEQ ID NO: 2796) {DCA-C6}saggaaucaAfgAfUEGEGfugaagas {invAb}
D-0006 antisense (SEQ ID NO: 2797) asUfscuucAfccauCfulfgauuccuscsu

[0170] In vitro Fam13a siRNA treatment

[0171] Fami3a siRNA effects on Faml3a RNA expression levels were analyzed in
murine kidney-derived (Renca cell line; ATCC CRL-2947) and adipose-derived (primary
adipocytes) cultured cells. FIGS. 2A and 2B show the results of this in vitro dose-response study
of Faml3a siRNA’s effects in Renca cells and primary adipocytes.

[0172] For experiments in Renca cells, siRNAs were transfected into cells using
Lipofectamine RNAIMAX transfection reagent (Thermo Fisher Scientific). Cells were plated in
96-well plates at 12,500 cells per well in 100 pL base medium (RPMI-1640, 10% FBS, 1% Non-
essential amino acids, 1% sodium pyruvate, 2% L-glutamine, and 1% penicillin-sireptomycin)
and incubated overnight. For transfection, 150 uL RNAIMAX was mixed with OptiMEM (final
dilution 0.3 pL. RNAIMAX per well), then 1 mM siRNA was diluted to 60 uM in
OptiMEM/RNAiIMAX and then further diluted to 6 nM starting concentration. siRNAs were
serially diluted 1:10 from 6 nM, 0.6 nM, 0.06 nM, and 0.006 nM. To the 100 uL plating media,
20 uL OptiMEM/RNAIMAX + siRNA were added for final concentrations of 1 nM, 0.1 nM,
0.01 nM, 0.001 nM, and 0 nM of each siRNA. Cells were incubated for 72 hrs. at 37 °C and 5%
COz then media was removed and lysed with 150 uL Buffer RLT (Qiagen). RNA was isolated
using RNeasy 96 RNA isolation protocol following manufacturer’s instructions (Qiagen). Real-

time PCR was performed using TagMan® RNA-to-Ct™ 1-Step Kit following manufacturer’s
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instructions (ThermoFisher) with 4.25 uL. RNA and TagMan® gene expression assays
(ThermoFisher) for Fami3a (Mm00467910) and Hprt (MmO03024075).

[0173] For experiments in primary mouse adipocytes, using the method originally
described by Viswanadha and Londos (Viswanadha, S. & Londos, C. Optimized conditions for
measuring lipolysis in murine primary adipocytes. J. Lipid Res. 47, 1859-1864 (2006)), the
subcutaneous WAT was isolated and dissected from male DIO mice, weighed, and immediately
submerged in Krebs-Ringer bicarbonate (KRB) buffer at pH 7.4 with 4% bovine serum albumin
(BSA), 500 nM adenosine, and 5 mM glucose, and the stromal vascular fraction (SVF) and
primary adipocytes were separated by collagenase digestion (1 mg/mL KRB) and incubated at
37 °C with shaking at 220 rpm for 1 h. After digestion, the mixture was filtered through a 250-pm
gauze mesh into a 15-mL conical polypropylene tube and the infranatant containing the
collagenase solution and the SVF was carefully removed using a long needle and syringe. The
SVF was cultured as previously described by Hausman et al. (Hausman, D. B., Park, H. J. &
Hausman, G. J. Isolation and culture of preadipocytes from rodent white adipose tissue. Methods
Mol. Biol. 456, 201-219 (2008)) where the SVF containing solution was centrifuged at 200xg
for 10 min to pellet the SVF cells, resuspended in 10 mL plating medium (DMEM/F12+ 10%
FBS), then filtered through a sterile 20-um mesh filter into a sterile 50-mL plastic centrifuge
tube. SVF cells were plated in 24-well plate at 250,000 cells/well and incubated at 37 °C and 5%
CO2 overight then the plating medium and nonadherent cells where removed, replaced with
DMEM/F12 media+ 5% FBS, and media was replaced every two days until cells reached
confluency (56 days alter plating). Dillerentiation was induced by the addition of dilferentiation
media for 48 h (DMEM/F12 + 5% FBS + 17 nM insulin, 0.1 uM dexamethasone, 250 uM 3-
Tsobutyl-1-methylxanthine (IBMX), and 60 uM indomethacin). After 48 h, the differentiation
media was replaced by maintenance media (DMEM/F12 + 10% FBS + 17 nM insulin) for a total
of 10 days with the maintenance media replaced every 2-3 days. On day 10 of differentiation,
C16 conjugated siRNAs were diluted to 10 uM in maintenance media then 10 pM siRNA was
serially diluted 1:10 from 10 uM, 1 uM, 100 nM, 10 nM, 1 nM, 0.1 nM, and 0.01 nM.
Maintenance media was removed from the cells and replaced with 1.5 mL siRNA containing
media and cells were incubated for 72 hrs. at 37 °C and 5% COz. After 72 hours, media was
removed and cells were collected in 1 mL Qiazol (Qiagen) per well. RNA was isolated using
RNeasy 96 universal tissue kit RNA isolation protocol following manufacturer’s instructions
(Qiagen). Real-time PCR was performed using TagMan® RNA-to-Ct™ 1-Step Kit following
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manufacturer’s instructions (ThermoFisher) with 4.25 pl. RNA and TagMan® gene expression
assays (ThermoFisher) for Fami3a (Mm00467910) and Ppib (MmO00478295).

[0174] As shown in FIGS. 2A and 2B, each tested Fam/3a siRNA construct reduced
Faml3a expression in a dose-dependent manner. At the highest concentrations, 58%, 68%, or
81% reduction in Faml3a mRNA expression levels were observed in Renca cells. Similarly, at
the highest concentrations, 49%, 75%, and 78% reduction in Faml3a mRNA levels were

observed in primary adipocytes.

[0175] 5-day in vivo Faml3a siRNA treatment in diet-induced obese mice

[0176] Famli3a siRNA effects on Faml3a RNA expression levels were analyzed in the
high fat diet (HFD) murine model of diet-induced obesity (DIO) and insulin resistance within 5
days. Mice were placed on a HFD for 12 weeks (18 weeks old; n = 6/group). Mice were then
subcutaneously administered a single injection containing a 30 mg/kg dose of C16 conjugated
murine Faml!3a siRNA, a control C16 siRNA targeting mHprt (C16-Hprt siRNA), or vehicle
control. Five days post-injection, mice were sacrificed and necropsy was performed in which
subcutaneous WAT, epididymal WAT, and liver tissue were obtained. Fam/3a RNA expression
levels were using RNeasy 96 universal tissue kit RNA isolation protocol following manufacturer’s
instructions (Qiagen). Real-time PCR was performed using TagMan® RNA-to-Ct™ 1-Step Kit
following manufacturer’s instructions (ThermoFisher) with 4.25 pL. RNA and TagMan® gene
expression assays (ThermoFisher) for Famli3a (Mm00467910) and Ppib (Mm00478295). As
shown in FIGS. 3A-3D, the Fami3a siRNA constructs reduced Faml3a RNA expression in both

the liver and adipose tissue.

[0177] 30-day in vivo Fam13a siRNA treatment in diet-induced obese mice

[0178] Famli3a siRNA’s physiological effects were analyzed in the high fat diet (HFD)
murine model of diet-induced obesity and insulin resistance after repeated siRNA injection over
the course of 30 days. Mice were placed on a HFD for 12 weeks (19 weeks old; n = 7 or 8 per
group). Mice were then administered a 30 mg/kg dose of a C16 conjugated murine Fam/3a siRNA
(D-0002 or D-0003), a control C16 siRNA targeting mHprt (C16-Hprt siRNA), or vehicle control
(SC) once every 10 days for a total of three doses (see FIG. 4A). Body weight was measured for
each mouse at the start of treatment and every 10 days thereafter until the mice were sacrificed
thirty days post-injection, when necropsy was performed. Fat mass was measured for each mouse

4 days prior to the first siRNA administration and after 28 days of treatment.
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[0179] FIGS. 4B and 4C are plots showing the results of Fam/3a siRNA on body weight
and fat mass of mice. After 30 days of treatment, both tested Fam 13a siRNAs significantly reduced
body weight by 11% and fat mass by 20% compared to the controls. These data demonstrate that
the C16-conjugated siRNA triggers significantly reduced Faml3a expression in vivo in adipose
tissue when conjugated to C16.

[0180] Additionally, liver weight was reduced by -25%, liver triglyceride was reduced by
-31%, plasma insulin was reduced by -40%, and plasma LDL was reduced by -17%. These liver-

related effects indicate that the C16-conjugated siRNA triggers also were effective in liver tissue.

[0181] 60-day in vivo Fam13a siRNA treatment in diet-induced obese mice

[0182] An experiment was performed to compare the results using a GaINAc-conjugated
Famli3a siRNA (which largets the siRNA specifically to the liver) head-to-head with the resulis
using a C16-conjugated Fam/{3a siRNA (which targets the siRNA to both adipose tissue and liver).
Obese mice were treated with the following molecules every 10 days for 60 days: (1) saline, (2)
C16 conjugated non-targeting (NT) siRNA control (30 mg/kg), (3) C16-Fami3a siRNA (D-0002;
30 mg/kg), (4) C16-Fami3a siRNA (D-0002; 5 mg/kg), (5) GaNAc conjugated NT siRNA control
(5 mg/kg), or (6) GaINAc-Fam13a siRNA (D-0002; 5 mg/kg).

[0183] After 60 days of treatment, both C16 and GalNAc siRNA treatments significantly
reduced body weight, fat mass, liver weight, insulin, total cholesterol, LDL cholesterol, and ALT
compared to their respective NT siRNA controls (FIG. 5). The mouse Fam/3a x GalNAc siRNA
dosed at 5 mg/kg every 10 days for 60 days in obese mice significantly reduced body weight by -
15%, fat mass by -22%, liver weight by -49%, insulin by -66%, total cholesterol by -37%, LDL
cholesterol by -37%, and ALT by -60%. Of therapeutic importance, GalNAc-Fam3a siRNA (5
mg/kg) treatment was sufficient to significantly reduce all metabolic endpoints to at least
approximately the same extent as C16-Fam/3a siRNA (30 mg/kg) treatment, which demonstrates
that hepatic targeting is sufficient for efficacy of Faml3a siRNA in obese mice. Additionally,
GalNAc-Faml3a siRNA significantly reduced total cholesterol to a greater extent than C16-
Famli3a siRNA, suggesting that hepatic specific targeting may provide enhanced therapeutic

benefit beyond broad targeting by a lipid conjugate and at a 6-fold lower dose.
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Example 3: Selection, Design and Synthesis of Modified FAMI13A siRNA molecules

[0184] Candidate sequences for the design of therapeutic sSiRNA molecules targeting the
human FAMI13A4 gene were identified using a bioinformatics analysis of the human FAMI3A4
transcript provided herein as SEQ ID NO: 1 (Ensembl transcript no. ENST00000264344.9). The
bioinformatics analysis included performing informatic analysis of SEQ ID NO: 1, including tiling
SEQ ID NO: 1 by triggers of 21 nucleotides in length. To minimize the risk of off target effects,
all triggers that were complementary to human micro-RNA and with less than three base pair
mismatches to any identified human gene were not prepared for functional testing. In addition,
sequences were selected for their ability to cross-react with human and cynomolgus monkey
FAMI134 mRNA. Based on the results of the bioinformatics analysis, sequences were selected for
initial synthesis and in vifro testing.

[0185] Table 1 below lists the unmodified sense and antisense sequences for duplex
molecules prioritized from the bioinformatics analysis. The first nucleotide in the range of
nucleotides targeted by siRNA molecules in each sequence family within the human FAM 134
transcript (SEQ ID NO: 1) is also shown in Table 1.

TABLE 1: siRNA Sequences Directed to FAMI3A4

Dt':‘;:’l.ex TSaEr cgleItDs;c\‘acl;t: |1n Sense Sequence (5'-3') Sf\‘%iD Antisense Sequence (5’-3") SI;Z\I%I:D
D-1001 1282 CAUGUACCCCAAGUCAGCAAU 2 AUUGCUGACUUGGGGUACAUG 546
D-1002 1284 UGUNCCCCNAAGUCNAGCANUGU 3 NCNUUGCUGNACUUGGGGUACA 547
D-1003 1285 GUACCCCAAGUCAGCAAUGUG 4 CACAUUGCUGACUUGGGGUAC 548
D-1004 1298 GCAAUGUGUCUGCAACCGGAG 5 CUCCGGUUGCAGACACAUUGC 549
D-1005 1299 CAAUGUGUCUGCAACCGGAGA 6 UCUCCGGUUGCAGACACAUUG 550
D-1006 1300 AAUGUGUCUGCAACCGGAGAA 7 UUCUCCGGUUGCAGACACAUU 551
D-1007 1302 UGUGUCUGCAACCGGAGAACU 8 AGUUCUCCGGUUGCAGACACA 552
D-1008 1303 GUGUCUGCAACCGGAGAACUC 9 GAGUUCUCCGGUUGCAGACAC 553
D-1009 1304 UGUCUGCAACCGGAGAACUCU 10 AGAGUUCUCCGGUUGCAGACA 554
D-1010 1305 GUCUGCAACCGGAGAACUCUU 11 AAGAGUUCUCCGGUUGCAGAC 555
D-1794

D-1011 1306 UCUGCAACCGGAGAACUCUUA 12 UAAGAGUUCUCCGGUUGCAGA 556
D-1795

D-1012 1307 CUGCAACCGGAGAACUCUUAG 13 CUAAGAGUUCUCCGGUUGCAG 557
D-1013 1308 UGCAACCGGAGAACUCUUAGA 14 UCUAAGAGUUCUCCGGUUGCA 558
D-1796

D-1014 1309 GCAACCGGAGAACUCUUAGAA 15 UUCUAAGAGUUCUCCGGUUGC 559
D-1545

D-1635

D-1639

D-1640

D-1646

D-1652
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D-1657
D-1662
D-1667
D-1670
D-1676
D-1681
D-1686
D-1691
D-1847
D-1849
D-1859
D-2009
D-2018

D-1015
D-1570

1311

ANACCGGAGAACUCUUAGAAAG

16

CUUUCUAAGAGUUCUCCGGUU

560

D-1016

1322

UCUUAGAAAGAACCAUCCGAU

17

AUCGGAUGGUUCUUUCUAAGA

561

D-1017

1323

CUUAGAAAGAACCAUCCGAUC

18

GAUCGGAUGGUUCUUUCUAAG

562

D-1018

1324

UUAGAAAGAACCAUCCGAUCA

19

UGAUCGGAUGGUUCUUUCUAA

563

D-1019
D-1817

1326

AGAAAGAACCAUCCGAUCAGC

20

GCUGAUCGGAUGGUUCUUUCU

564

D-1020
D-1599

1328

AAAGAACCAUCCGAUCAGCUG

21

CAGCUGAUCGGAUGGUUCUUU

565

D-1021

1329

AAGAACCAUCCGAUCAGCUGU

22

ACAGCUGAUCGGAUGGUUCUU

566

D-1022
D-1818

1331

GAACCAUCCGAUCAGCUGUAG

23

CUACAGCUGAUCGGAUGGUUC

567

D-1023
D-1597
D-1694
D-1700
D-1707
D-1714
D-1721
D-1728
D-1735
D-1853
D-1873
D-2006
D-2015

1333

ACCAUCCGAUCAGCUGUAGAA

24

UUCUACAGCUGAUCGGAUGGU

568

D-1024
D-1569

1338

CCGAUCAGCUGUAGAACAACA

25

UGUUGUUCUACAGCUGAUCGG

569

D-1025
D-1543

1366

GAUGUUAAUAACUCUGGAGGU

26

ACCUCCAGAGUUAUUAACAUC

570

D-1026

1371

UAAUAACUCUGGAGGUCAAAG

27

CUUUGACCUCCAGAGUUAUUA

571

D-1027

1373

AUAACUCUGGAGGUCAAAGUU

28

AACUUUGACCUCCAGAGUUAU

572

D-1028
D-1819

1407

AUCUGGAACACUAUCAGCAUC

29

GAUGCUGAUAGUGUUCCAGAU

573

D-1029
D-1797

1472

AGGAUGAAGUUCGACAUGGGA

30

UCCCAUGUCGAACUUCAUCCU

574

D-1030

1480

GUUCGACAUGGGAGAGACAAG

31

CUUGUCUCUCCCAUGUCGAAC

575

D-1031

1483

CGACAUGGGAGAGACAAGGGA

32

UCCCUUGUCUCUCCCAUGUCG

576

D-1032

1485

ACAUGGGAGAGACAAGGGACU

33

AGUCCCUUGUCUCUCCCAUGU

577

D-1033

1487

AUGGGAGAGACAAGGGACUUA

34

UAAGUCCCUUGUCUCUCCCAU

578
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D-1034 1489 GGGAGAGACAAGGGACUUAUC 35 GAUAAGUCCCUUGUCUCUCCC 579

D-1542

D-1035 1490 GGAGAGACAAGGGACUUAUCA 36 UGAUAAGUCCCUUGUCUCUCC 580

D-1036 1491 GAGAGACAAGGGACUUAUCAA 37 UUGAUAAGUCCCUUGUCUCUC 581

D-1037 1495 GACAAGGGACUUAUCAACAAA 38 UUUGUUGAUAAGUCCCUUGUC 582

D-1553

D-1038 1496 ACAAGGGACUUAUCAACAAAG 39 CUUUGUUGAUAAGUCCCUUGU 583

D-1589

D-1039 1500 GGGACUUAUCAACAAAGAAAA 40 UUUUCUUUGUUGAUAAGUCCC 584

D-1798

D-1040 1514 AAGAAAAUACUCCUUCUGGGU 41 ACCCAGAAGGAGUAUUUUCUU 585

D-1820

D-1933

D-1939

D-1945

D-1951

D-1957

D-1963

D-1969

D-1041 1520 AUACUCCUUCUGGGUUCAACC 42 GGUUGAACCCAGAAGGAGUAU 586

D-1799

D-1042 1533 GUUCAACCACCUUGAUGAUUG 43 CAAUCAUCAAGGUGGUUGAAC 587

D-1576

D-1043 1534 UUCAACCACCUUGAUGAUUGU 44 ACAAUCAUCAAGGUGGUUGAA 588

D-1616

D-1044 1558 UUGAAUACUCAGGAAGUCGAA 45 UUCGACUUCCUGAGUAUUCAA 589

D-1575

D-1045 1564 ACUCAGGAAGUCGAAAAGGUA 46 UACCUUUUCGACUUCCUGAGU 590

D-1821

D-1046 1565 CUCAGGAAGUCGAAAAGGUAC 47 GUACCUUUUCGACUUCCUGAG 591

D-1047 1566 UCAGGAAGUCGAAAAGGUACA 48 UGUACCUUUUCGACUUCCUGA 592

D-1048 1568 AGGAAGUCGAAAAGGUACACA 49 UGUGUACCUUUUCGACUUCCU 593

D-1049 1574 UCGAAAAGGUACACAAAAAUA 50 UAUUUUUGUGUACCUUUUCGA 594

D-1050 1575 CGAAAAGGUACACAAAAAUAC 51 GUAUUUUUGUGUACCUUUUCG 595

D-1051 1610 GAGAAAGGAGCAAGCCUAAAC 52 GUUUAGGCUUGCUCCUUUCUC 596

D-1052 1611 AGAAAGGAGCAAGCCUARAACG 53 CGUUUAGGCUUGCUCCUUUCU 597

D-1822

D-1053 1612 GAAAGGAGCAAGCCUAAACGU 54 ACGUUUAGGCUUGCUCCUUUC 598

D-1054 1615 AGGAGCAAGCCUAAACGUCAG 55 CUGACGUUUAGGCUUGCUCCU 599

D-1823

D-1055 1616 GGAGCAAGCCUAAACGUCAGA 56 UCUGACGUUUAGGCUUGCUCC 600

D-1824

D-1056 1617 GAGCAAGCCUAAACGUCAGAA 57 UUCUGACGUUUAGGCUUGCUC 601

D-1057 1618 AGCAAGCCUAAACGUCAGAAA 58 UUUCUGACGUUUAGGCUUGCU 602

D-1825

D-1058 1619 GCAAGCCUAAACGUCAGAAAU 59 AUUUCUGACGUUUAGGCUUGC 603

D-1574

D-1059 1620 CAAGCCUAAACGUCAGAAAUC 60 GAUUUCUGACGUUUAGGCUUG 604

D-1800

D-1060 1621 AAGCCUAAACGUCAGAAAUCC 61 GGAUUUCUGACGUUUAGGCUU 605

D-1801

71




WO 2024/026258 PCT/US2023/070821

Duplex | Target startin ) o SEQID . ) o SEQID
No. SEQID NO: 1 Sense Sequence (5-3') NO: Antisense Sequence (5'-3) NO:

D-1061 1631 GUCAGAAAUCCAGUACUAAAC 62 GUUUAGUACUGGAUUUCUGAC 606

D-1610

D-1062 1632 UCAGAAAUCCAGUACUAAACU 63 AGUUUAGUACUGGAUUUCUGA 607

D-1554

D-1063 1652 UUUCUGAGCUUCAUGACAAUC 64 GAUUGUCAUGAAGCUCAGAAA 608

D-1064 1658 AGCUUCAUGACAAUCAGGACG 65 CGUCCUGAUUGUCAUGAAGCU 609

D-1065 1661 UUCAUGACAAUCAGGACGGUC 66 GACCGUCCUGAUUGUCAUGAA 610

D-1066 1662 UCAUGACAAUCAGGACGGUCU 67 AGACCGUCCUGAUUGUCAUGA 611

D-1067 1663 CAUGACAAUCAGGACGGUCUU 68 AAGACCGUCCUGAUUGUCAUG 612

D-1068 1664 AUGACAAUCAGGACGGUCUUG 69 CAAGACCGUCCUGAUUGUCAU 613

D-1069 1665 UGACAAUCAGGACGGUCUUGU 70 ACAAGACCGUCCUGAUUGUCA 614

D-1070 1666 GACAAUCAGGACGGUCUUGUG 71 CACAAGACCGUCCUGAUUGUC 615

D-1607

D-1071 1667 ACAAUCAGGACGGUCUUGUGA 72 UCACAAGACCGUCCUGAUUGU 616

D-1072 1669 AAUCAGGACGGUCUUGUGAAU 73 AUUCACAAGACCGUCCUGAUU 617

D-1073 1670 AUCAGGACGGUCUUGUGAAUA 74 UAUUCACAAGACCGUCCUGAU 618

D-1074 1671 UCAGGACGGUCUUGUGAAUAU 75 AUAUUCACAAGACCGUCCUGA 619

D-1609

D-1075 1678 GGUCUUGUGAAUAUGGAAAGU 76 ACUUUCCAUAUUCACAAGACC 620

D-1615

D-1695

D-1701

D-1708

D-1715

D-1722

D-1729

D-1736

D-1852

D-1867

D-2007

D-2016

D-1076 1693 GAAAGUCUCAAUUCCACACGA 77 UCGUGUGGAAUUGAGACUUUC 621

D-1826

D-1077 1694 AAAGUCUCAAUUCCACACGAU 78 AUCGUGUGGAAUUGAGACUUU 622

D-1078 1695 AAGUCUCAAUUCCACACGAUC 79 GAUCGUGUGGAAUUGAGACUU 623

D-1079 1696 AGUCUCAAUUCCACACGAUCU 80 AGAUCGUGUGGAAUUGAGACU 624

D-1080 1697 GUCUCAAUUCCACACGAUCUC 81 GAGAUCGUGUGGAAUUGAGAC 625

D-1827

D-1081 1698 UCUCAAUUCCACACGAUCUCA 82 UGAGAUCGUGUGGAAUUGAGA 626

D-1605

D-1082 1699 CUCAAUUCCACACGAUCUCAU 83 AUGAGAUCGUGUGGAAUUGAG 627

D-1083 1700 UCAAUUCCACACGAUCUCAUG 84 CAUGAGAUCGUGUGGAAUUGA 628

D-1828

D-1084 1701 CAAUUCCACACGAUCUCAUGA 85 UCAUGAGAUCGUGUGGAAUUG 629

D-1829

D-1085 1703 AUUCCACACGAUCUCAUGAGA 86 UCUCAUGAGAUCGUGUGGAAU 630

D-1830

D-1086 1704 UUCCACACGAUCUCAUGAGAG 87 CUCUCAUGAGAUCGUGUGGAA 631

D-1831

D-1087 1705 UCCACACGAUCUCAUGAGAGA 88 UCUCUCAUGAGAUCGUGUGGA 632

D-1606

D-1088 1709 CACGAUCUCAUGAGAGAACUG 89 CAGUUCUCUCAUGAGAUCGUG 633
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D-1089 1714 UCUCAUGAGAGAACUGGACCU 90 AGGUCCAGUUCUCUCAUGAGA 634
D-1090 1716 UCAUGAGAGAACUGGACCUGA 91 UCAGGUCCAGUUCUCUCAUGA 635
D-1832
D-1091 1717 CAUGAGAGAACUGGACCUGAU 92 AUCAGGUCCAGUUCUCUCAUG 636
D-1833
D-1092 1742 UUGAAUGGAUGUCUGAUGAAA 93 UUUCAUCAGACAUCCAUUCAA 637
D-1093 1783 GGUGGACACACUCAGCAUUUU 94 AAAAUGCUGAGUGUGUCCACC 638
D-1802
D-1094 1801 UUUGAGAGCCCCACAAUGAAG 95 CUUCAUUGUGGGGCUCUCAAA 639
D-1587
D-1095 1832 AUCCCAGCCUAUCUGACACCA 96 UGGUGUCAGAUAGGCUGGGAU 640
D-1834
D-1096 1833 UCCCAGCCUAUCUGACACCAA 97 UUGGUGUCAGAUAGGCUGGGA 641
D-1835
D-1097 1834 CCCAGCCUAUCUGACACCAAA 98 UUUGGUGUCAGAUAGGCUGGG 642
D-1836
D-1098 1835 CCAGCCUAUCUGACACCAAAC Q99 GUUUGGUGUCAGAUAGGCUGG 643
D-1099 1836 CAGCCUAUCUGACACCAAACA 100 UGUUUGGUGUCAGAUAGGCUG 644
D-1100 1856 AGCAGAGAAAUCAAGAUGCCG 101 CGGCAUCUUGAUUUCUCUGCU 645
D-1837
D-1101 1890 GAGCUUUGUCUCCGAAGUGCC 102 GGCACUUCGGAGACAAAGCUC 646
D-1803
D-1102 1896 UGUCUCCGAAGUGCCCCAGUC 103 GACUGGGGCACUUCGGAGACA 647
D-1563
D-1804
D-1103 1899 CUCCGAAGUGCCCCAGUCGGA 104 UCCGACUGGGGCACUUCGGAG 648
D-1104 1900 UCCGAAGUGCCCCAGUCGGAC 105 GUCCGACUGGGGCACUUCGGA 649
D-1838
D-1105 1943 AGAACUGGGAAGAGCCUAUCC 106 GGAUAGGCUCUUCCCAGUUCU 650
D-1106 1944 GAACUGGGAAGAGCCUAUCCC 107 GGGAUAGGCUCUUCCCAGUUC 651
D-1107 1952 AAGAGCCUAUCCCUGCUUUCU 108 AGAAAGCAGGGAUAGGCUCUU 652
D-1608
D-1108 2024 AGGCUGGGCGCCUGAUCCGUC 109 GACGGAUCAGGCGCCCAGCCU 653
D-1109 2025 GGCUGGGCGCCUGAUCCGUCA 110 UGACGGAUCAGGCGCCCAGCC 654
D-1110 2026 GCUGGGCGCCUGAUCCGUCAG 111 CUGNACGGNAUCNAGGCGCCCAGC 655
D-1111 2027 CUGGGCGCCUGAUCCGUCAGC 112 GCUGACGGAUCAGGCGCCCAG 656
D-1112 2028 UGGGCGCCUGAUCCGUCAGCU 113 AGCUGACGGAUCAGGCGCCCA 657
D-1113 2050 CUGGACGAAGACAGCGACCCC 114 GGGGUCGCUGUCUUCGUCCAG 658
D-2094 2055 CGAAGACAGCGACCCCAUGCU 2807 AGCAUGGGGUCGCUGUCUUCG 2808
D-1114 2066 ACCCCAUGCUCUCUCCUCGGU 115 ACCGAGGAGAGAGCAUGGGGU 659
D-1568
D-1115 2070 CAUGCUCUCUCCUCGGUUCUA 116 UAGAACCGAGGAGAGAGCAUG 660
D-1567
D-1116 2071 AUGCUCUCUCCUCGGUUCUAC 117 GUAGAACCGAGGAGAGAGCAU 661
D-1805
D-1117 2073 GCUCUCUCCUCGGUUCUACGC 118 GCGUAGAACCGAGGAGAGAGC 662
D-1118 2074 CUCUCUCCUCGGUUCUACGCU 119 AGCGUAGAACCGAGGAGAGAG 663
D-1119 2075 UCUCUCCUCGGUUCUACGCUU 120 AAGCGUAGAACCGAGGAGAGA 664
D-1601
D-1120 2076 CUCUCCUCGGUUCUACGCUUA 121 UAAGCGUAGAACCGAGGAGAG 665
D-1121 2077 UCUCCUCGGUUCUACGCUUAU 122 AUAAGCGUAGAACCGAGGAGA 666
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D-1122
D-1550

2078

CUCCUCGGUUCUACGCUUAUG

123

CAUAAGCGUAGAACCGAGGAG

667

D-1123

2079

UCCUCGGUUCUACGCUUAUGG

124

CCAUAAGCGUAGAACCGAGGA

668

D-1124
D-1549
D-1643
D-1647
D-1651
D-1656
D-1661
D-1666
D-1671
D-1675
D-1680
D-1685
D-1690
D-1848
D-1860

2080

CCUCGGUUCUACGCUUAUGGG

125

CCCAUAAGCGUAGAACCGAGG

669

D-1125

2081

CUCGGUUCUACGCUUNAUGGGC

126

GCCCNAUNNGCGUAGNNCCGAG

670

D-1126
D-1544
D-1636
D-1648
D-1653
D-1658
D-1663
D-1668
D-1672
D-1677
D-1682
D-1687
D-1692
D-1851
D-1858
D-2010
D-2019

2144

CACCAAACUCCCAUUCUUUCA

127

UGAAAGAAUGGGAGUUUGGUG

671

D-1127
D-1565
D-1641

2146

CCAAACUCCCAUUCUUUCAUG

128

CAUGAAAGAAUGGGAGUUUGG

672

D-1128
D-1539

2151

CUCCCAUUCUUUCAUGAGGCG

129

CGCCUCAUGAAAGAAUGGGAG

673

D-1129

2155

CAUUCUUUCAUGAGGCGGCGA

130

UCGCCGCCUCAUGAAAGAAUG

674

D-1130

2156

AUUCUUUCAUGAGGCGGCGAA

131

UUCGCCGCCUCAUGAAAGAAU

675

D-1131

2157

UUCUUUCAUGAGGCGGCGAAG

132

CUUCGCCGCCUCAUGAAAGAA

676

D-1132

2158

UCUUUCAUGAGGCGGCGAAGC

133

GCUUCGCCGCCUCAUGAAAGA

677

D-1133

2159

CUUUCAUGAGGCGGCGAAGCU

134

AGCUUCGCCGCCUCAUGAAAG

678

D-1134

2160

UUUCAUGAGGCGGCGAAGCUC

135

GAGCUUCGCCGCCUCAUGAAA

679

D-1135

2182

UCUCUGGGGUCCUAUGAUGAU

136

AUCAUCAUAGGACCCCAGAGA

680

D-1136

2218

ACACCUGCCCAGCUCACACGA

137

UCGUGUGAGCUGGGCAGGUGU

681

D-1137

2219

CACCUGCCCAGCUCACACGAA

138

UUCGUGUGAGCUGGGCAGGUG

682

D-1138

2221

CCUGCCCAGCUCACACGAAGG

139

CCUUCGUGUGAGCUGGGCAGG

683

D-1139

2226

CCAGCUCACACGAAGGAUUCA

140

UGAAUCCUUCGUGUGAGCUGG

684

74
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D-1140
D-1806

2228

AGCUCACACGAAGGAUUCAGA

141

UCUGAAUCCUUCGUGUGAGCU

685

D-1141
D-1573
D-1638
D-1644
D-1645
D-2024
D-2025
D-2026
D-2027
D-2028
D-2029
D-2030
D-2031
D-2032
D-2033
D-2034

2263

AUCCGGAAGUUUGAAGAUAGA

142

UCUAUCUUCAAACUUCCGGAU

686

D-1142
D-1547

2266

CGGAAGUUUGAAGAUAGAUUC

143

GAAUCUAUCUUCAAACUUCCG

687

D-1143
D-1602

2270

AGUUUGAAGAUAGAUUCGAAG

144

CUUCGAAUCUAUCUUCAAACU

688

D-1144

2271

GUUUGAAGAUAGAUUCGAAGA

145

UCUUCGAAUCUAUCUUCAAAC

689

D-1145
D-1839

2275

GAAGAUAGAUUCGAAGAAGAG

146

CUCUUCUUCGAAUCUAUCUUC

690

D-1146
D-1807

2294

AGAAGAAGUACAGACCUUCCC

147

GGGAAGGUCUGUACUUCUUCU

691

D-1147
D-1808

2295

GAAGAAGUACAGACCUUCCCA

148

UGGGAAGGUCUGUACUUCUUC

692

D-1148
D-1809

2296

AAGAAGUACAGACCUUCCCAC

149

GUGGGAAGGUCUGUACUUCUU

693

D-1149
D-1810
D-1938
D-1944
D-1950
D-1956
D-1962
D-1968
D-1974
D-2035
D-2055
D-2056

2343

UCUGAAAUGGACAAAUGACCU

150

AGGUCAUUUGUCCAUUUCAGA

694

D-1150
D-1613

2344

CUGAAAUGGACAAAUGACCUU

151

AAGGUCAUUUGUCCAUUUCAG

695

D-1151
D-1598

2353

ACAAAUGACCUUGCCAAAUUC

152

GAAUUUGGCAAGGUCAUUUGU

696

D-1152
D-1811

2355

AAAUGACCUUGCCAAAUUCCG

153

CGGAAUUUGGCAAGGUCAUUU

697

D-1153
D-1556

2356

AAUGACCUUGCCAAAUUCCGG

154

CCGGAAUUUGGCAAGGUCAUU

698
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D-1154 2358 UGACCUUGCCAAAUUCCGGAG 155 CUCCGGAAUUUGGCAAGGUCA 699

D-1595

D-1155 2359 GACCUUGCCAAAUUCCGGAGA 156 UCUCCGGAAUUUGGCAAGGUC 700

D-1156 2360 ACCUUGCCAAAUUCCGGAGAC 157 GUCUCCGGAAUUUGGCAAGGU 701

D-1578

D-1157 2361 CCUUGCCAAAUUCCGGAGACA 158 UGUCUCCGGAAUUUGGCAAGG 702

D-1158 2373 CCGGAGACAACUUAAAGAAUC 159 GAUUCUUUAAGUUGUCUCCGG 703

D-1159 2374 CGGAGACAACUUAAAGAAUCA 160 UGAUUCUUUAAGUUGUCUCCG 704

D-1160 2402 AGAUAUCUGAAGAGGACCUAA 161 UUAGGUCCUCUUCAGAUAUCU 705

D-1161 2413 GAGGACCUAACUCCCAGGAUG 162 CAUCCUGGGAGUUAGGUCCUC 706

D-1162 2416 GACCUAACUCCCAGGAUGCGG 163 CCGCAUCCUGGGAGUUAGGUC 707

D-1163 2417 ACCUAACUCCCAGGAUGCGGC 164 GCCGCAUCCUGGGAGUUAGGU 708

D-1812

D-1935

D-1941

D-1947

D-1953

D-1959

D-1965

D-1971

D-1164 2432 UGCGGCAGCGAAGCAACACAC 165 GUGUGUUGCUUCGCUGCCGCA 709

D-1813

D-1165 2433 GCGGCAGCGAAGCAACACACU 166 AGUGUGUUGCUUCGCUGCCGC 710

D-1166 2437 CAGCGAAGCAACACACUCCCC 167 GGGGAGUGUGUUGCUUCGCUG 711

D-1840

D-1167 2439 GCGAAGCAACACACUCCCCAA 168 UUGGGGAGUGUGUUGCUUCGC 712

D-1841

D-1168 2444 GCAACACACUCCCCAAGAGUU 169 AACUCUUGGGGAGUGUGUUGC 713

D-1169 2457 CAAGAGUUUUGGUUCCCAACU 170 AGUUGGGAACCAAAACUCUUG 714

D-1170 2460 GAGUUUUGGUUCCCAACUUGA 171 UCAAGUUGGGAACCAAAACUC 715

D-1171 2462 GUUUUGGUUCCCAACUUGAGA 172 UCUCAAGUUGGGAACCAAAAC 716

D-1592

D-1172 2534 UUGAAGCCACAUUGGAAUCUA 173 UAGAUUCCAAUGUGGCUUCAA 717

D-1842

D-1173 2568 CCAGGAGAAGCGAGCGGAAAG 174 CUUUCCGCUCGCUUCUCCUGE 718

D-1174 2623 GACCAGAUUGCUAAUGAGAAA 175 UUUCUCAUUAGCAAUCUGGUC 719

D-1581

D-1175 2632 GCUAAUGAGAAAGUGGCUCUG 176 CAGAGCCACUUUCUCAUUAGC 720

D-1621

D-1176 2677 AGCAUUCAUGGACGGCCGGUA 177 UACCGGCCGUCCAUGAAUGCU 721

D-1177 2678 GCNUUCAUGGACGGCCGGUMAA 178 UUNCCGGCCGUCCAUGANUGC 722

D-1178 2679 CAUUCAUGGACGGCCGGUAAC 179 GUUACCGGCCGUCCAUGAAUG 723

D-1179 2680 AUUCAUGGACGGCCGGUAACA 180 UGUUACCGGCCGUCCAUGAAU 724

D-1180 2681 UUCAUGGACGGCCGGUAACAA 181 UUGUUACCGGCCGUCCAUGAA 725

D-1181 2682 UCAUGGACGGCCGGUAACAAA 182 UUUGUUACCGGCCGUCCAUGA 726

D-2095 2683 CAUGGACGGCCGGUAACAAAG 2809 CUUUGUUACCGGCCGUCCAUG 2810

D-1182 2684 AUGGACGGCCGGUAACAAAGA 183 UCUUUGUUACCGGCCGUCCAU 727

D-1183 2685 UGGACGGCCGGUAACAAAGAA 184 UUCUUUGUUACCGGCCGUCCA 728

D-1184 2686 GGACGGCCGGUAACAAAGAAC 185 GUUCUUUGUUACCGGCCGUCC 729

D-1185 2688 ACGGCCGGUAACAAAGAACGA 186 UCGUUCUUUGUUACCGGCCGU 730

D-1814
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D-1186 2689 CGGCCGGUAACAAAGAACGAA 187 UUCGUUCUUUGUUACCGGCCG 731
D-1187 2690 GGCCGGUAACAAAGAACGAAC 188 GUUCGUUCUUUGUUACCGGCC 732
D-1815
D-1188 2691 GCCGGUAACAAAGAACGAACG 189 CGUUCGUUCUUUGUUACCGGC 733
D-1189 2692 CCGGUAACAAAGAACGAACGG 190 CCGUUCGUUCUUUGUUACCGG 734
D-1190 2693 CGGUAACAAAGAACGAACGGC 191 GCCGUUCGUUCUUUGUUACCG 735
D-1843
D-1191 2694 GGUAACAAAGAACGAACGGCA 192 UGCCGUUCGUUCUUUGUUACC 736
D-1192 2700 AAAGAACGAACGGCAGGUGAU 193 AUCACCUGCCGUUCGUUCUUU 737
D-1193 2719 AUGAAGCCACUAUACGACAGG 194 CCUGUCGUAUAGUGGCUUCAU 738
D-1844
D-1194 2721 GAAGCCACUAUACGACAGGUA 195 UACCUGUCGUAUAGUGGCUUC 739
D-1195 2722 AAGCCACUAUACGACAGGUAC 196 GUACCUGUCGUAUAGUGGCUU 740
D-1196 2723 AGCCACUAUACGACAGGUACC 197 GGUACCUGUCGUAUAGUGGCU 741
D-1197 2724 GCCACUAUACGACAGGUACCG 198 CGGUACCUGUCGUAUAGUGGC 742
D-1198 2725 CCACUAUACGACAGGUACCGG 199 CCGGUACCUGUCGUAUAGUGG 743
D-1199 2726 CACUAUACGACAGGUACCGGC 200 GCCGGUACCUGUCGUAUAGUG 744
D-1845
D-1200 2727 ACUAUACGACAGGUACCGGCU 201 AGCCGGUACCUGUCGUAUAGU 745
D-1201 2753 AACAGAUCCUCUCCCGAGCUA 202 UAGCUCGGGAGAGGAUCUGUU 746
D-1202 2754 ACAGAUCCUCUCCCGAGCUAA 203 UUAGCUCGGGAGAGGAUCUGU 747
D-1203 2756 AGAUCCUCUCCCGAGCUAACA 204 UGUUAGCUCGGGAGAGGAUCU 748
D-1204 2759 UCCUCUCCCGAGCUAACACCA 205 UGGUGUUAGCUCGGGAGAGGA 749
D-1205 2760 CCUCUCCCGAGCUAACACCAU 206 AUGGUGUUAGCUCGGGAGAGG 750
D-1206 2761 CUCUCCCGAGCUAACACCAUA 207 UAUGGUGUUAGCUCGGGAGAG 751
D-1207 2764 UCCCGAGCUAACACCAUACCC 208 GGGUAUGGUGUUAGCUCGGGA 752
D-1208 2765 CCCGAGCUAACACCAUACCCA 209 UGGGUAUGGUGUUAGCUCGGG 753
D-1209 2886 GGGGUCAGAAGACGAUAGCAA 210 UUGCUAUCGUCUUCUGACCCC 754
D-1816
D-1210 2887 GGGUCAGAAGACGAUAGCAAU 211 AUUGCUAUCGUCUUCUGACCC 755
D-1561
D-1211 2889 GUCAGAAGACGAUAGCAAUGU 212 ACAUUGCUAUCGUCUUCUGAC 756
D-1620
D-1212 2890 UCAGAAGACGAUAGCAAUGUG 213 CACAUUGCUAUCGUCUUCUGA 757
D-1560
D-1213 2893 GAAGACGAUAGCAAUGUGAAG 214 CUUCACAUUGCUAUCGUCUUC 758
D-1559
D-1214 2895 NGACCGAUNGCANUGUGAAGCC 215 GGCUUCACAUUGCUNUCGUCU 759
D-1558
D-1215 2923 AUGGUCACUCUGAAAACCGAU 216 AUCGGUUUUCAGAGUGACCAU 760
D-1604
D-1216 2924 UGGUCACUCUGAAAACCGAUU 217 AAUCGGUUUUCAGAGUGACCA 761
D-1217 2925 GGUCACUCUGAAAACCGAUUU 218 AAAUCGGUUUUCAGAGUGACC 762
D-1218 2934 GAAAACCGAUUUCAGUGCACG 219 CGUGCACUGAAAUCGGUUUUC 763
D-1541
D-1219 2937 AACCGAUUUCAGUGCACGAUG 220 CAUCGUGCACUGAAAUCGGUU 764
D-1588
D-1220 2994 UAUUUCCCCAAUGGAUGAUAA 221 UUAUCAUCCAUUGGGGAAAUA 765
D-1619
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D-1221 3000 CCCAAUGGAUGAUAAAAUACC 222 GGUAUUUUAUCAUCCAUUGGG 766

D-1557

D-1642

D-1650

D-1655

D-1660

D-1665

D-1674

D-1679

D-1684

D-1689

D-1850

D-1861

D-1222 3002 CAAUGGAUGAUAAARUACCAU 223 AUGGUAUUUUAUCAUCCAUUG 767

D-1579

D-1223 3005 UGGAUGAUAAAAUACCAUCAA 224 UUGAUGGUAUUUUAUCAUCCA 768

D-1224 3014 AAAUACCAUCAAAAUGCAGCC 225 GGCUGCAUUUUGAUGGUAUUU 769

D-1555

D-1225 3043 GGGCUUUCAAAUCUCCAUGCU 226 AGCAUGGAGAUUUGAAAGCCC 770

D-1226 3044 GGCUUUCAAAUCUCCAUGCUG 227 CAGCAUGGAGAUUUGAAAGCC 771

D-1227 3052 AAUCUCCAUGCUGCCUCAAUA 228 UAUUGAGGCAGCAUGGAGAUU 772

D-1228 3053 AUCUCCAUGCUGCCUCAAUAC 229 GUAUUGAGGCAGCAUGGAGAU 773

D-1229 3054 UCUCCAUGCUGCCUCAAUACC 230 GGUAUUGAGGCAGCAUGGAGA 774

D-1230 3062 CUGCCUCAAUACCUGAACUCC 231 GGAGUUCAGGUAUUGAGGCAG 775

D-1231 3082 CUGGAACACCUCCAGGAAAUG 232 CAUUUCCUGGAGGUGUUCCAG 776

D-1232 3133 CUUCGGGAUUUUGAAGACAAC 233 GUUGUCUUCAAAAUCCCGAAG 777

D-1586

D-1637

D-1649

D-1654

D-1659

D-1664

D-1669

D-1673

D-1678

D-1683

D-1688

D-1693

D-1233 3180 CCAGAAGGAAGACCGCACUCC 234 GGAGUGCGGUCUUCCUUCUGG 778

D-1234 3183 GAAGGAAGACCGCACUCCUAU 235 AUAGGAGUGCGGUCUUCCUUC 779

D-1235 3184 AAGGAAGACCGCACUCCUAUG 236 CAUAGGAGUGCGGUCUUCCUU 780

D-1540

D-1236 3185 AGGAAGACCGCACUCCUAUGG 237 CCAUAGGAGUGCGGUCUUCCU 781

D-1237 3186 GGAAGACCGCACUCCUAUGGC 238 GCCAUAGGAGUGCGGUCUUCC 782

D-1238 3187 GAAGACCGCACUCCUAUGGCU 239 AGCCAUAGGAGUGCGGUCUUC 783

D-1552

D-1239 3189 AGACCGCACUCCUAUGGCUGA 240 UCAGCCAUAGGAGUGCGGUCU 784

D-1618

D-1240 3192 CCGCACUCCUAUGGCUGAAGA 241 UCUUCAGCCAUAGGAGUGCGG 785

D-1585

D-1241 3225 UAAGCACAUAAAGGCGAAACU 242 AGUUUCGCCUUUAUGUGCUUA 786

D-1242 3226 AAGCACAUAAAGGCGAAACUG 243 CAGUUUCGCCUUUAUGUGCUU 787
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D-1243 3228 GCACAUAAAGGCGAAACUGAG 244 CUCAGUUUCGCCUUUAUGUGC 788
D-1244 3283 GAUUCCAAGUCCAUGUGAGGG 245 CCCUCACAUGGACUUGGAAUC 789
D-1584
D-1245 3284 AUUCCAAGUCCAUGUGAGGGG 246 CCCCUCACAUGGACUUGGAAU 790
D-1246 3287 CCAAGUCCAUGUGAGGGGCAU 247 AUGCCCCUCACAUGGACUUGG 791
D-1247 3288 CAAGUCCAUGUGAGGGGCAUG 248 CAUGCCCCUCACAUGGACUUG 792
D-1248 3201 GUCCAUGUGAGGGGCAUGGCC 249 GGCCAUGCCCCUCACAUGGAC 793
D-1249 3327 GCAGCUGCGGUGAGAGUUUAC 250 GUAAACUCUCACCGCAGCUGC 794
D-1250 3329 AGCUGCGGUGAGAGUUUACUG 251 CAGUAAACUCUCACCGCAGCU 795
D-1251 3352 CCCAGAGAAAGUGCAGCUCUG 252 CAGAGCUGCACUUUCUCUGGG 796
D-1252 3398 CAAAGCAUGCAGCCCUUCUGC 253 GCAGAAGGGCUGCAUGCUUUG 797
D-1253 3411 CCUUCUGCCUCUAGACCAUUU 254 AAAUGGUCUAGAGGCAGAAGG 798
D-1254 3414 UCUGCCUCUAGACCAUUUGGC 255 GCCAAAUGGUCUAGAGGCAGA 799
D-1255 3420 UCUAGACCAUUUGGCAUCGGC 256 GCCGAUGCCAAAUGGUCUAGA 800
D-1256 3421 CUAGACCAUUUGGCAUCGGCU 257 AGCCGAUGCCAAAUGGUCUAG 801
D-1257 3422 UAGACCAUUUGGCAUCGGCUC 258 GAGCCGAUGCCAAAUGGUCUA 802
D-1258 3423 AGACCAUUUGGCAUCGGCUCC 259 GGAGCCGAUGCCAAAUGGUCU 803
D-1259 3429 UUUGGCAUCGGCUCCUGUUUC 260 GAAACAGGAGCCGAUGCCAAA 804
D-1632
D-1260 3432 GGCAUCGGCUCCUGUUUCCAU 261 AUGGAAACAGGAGCCGAUGCC 805
D-1261 3436 UCGGCUCCUGUUUCCAUUGCC 262 GGCAAUGGAAACAGGAGCCGA 806
D-1262 3438 GGCUCCUGUUUCCAUUGCCUG 263 CAGGCAAUGGARAACAGGAGCC 807
D-1580
D-1263 3498 UAGGCAUUUUGUAAUUGGAAA 264 UUUCCAAUUACAAAAUGCCUA 808
D-1583
D-1264 3499 AGGCAUUUUGUAAUUGGAAAG 265 CUUUCCAAUUACAAAAUGCCU 809
D-1582
D-1265 3503 AUUUUGUAAUUGGAAAGUCAA 266 UUGACUUUCCAAUUACAAAAU 810
D-1266 3505 UUUGUAAUUGGAAAGUCAAGA 267 UCUUGACUUUCCAAUUACAAA 811
D-1267 3510 AAUUGGAAAGUCAAGACUGCA 268 UGCAGUCUUGACUUUCCAAUU 812
D-1268 3514 GGAAAGUCAAGACUGCAGUAU 269 AUACUGCAGUCUUGACUUUCC 813
D-1269 3519 GUCAAGACUGCAGUAUGUGCA 270 UGCACAUACUGCAGUCUUGAC 814
D-1270 3520 UCAAGACUGCAGUAUGUGCAC 271 GUGCACAUACUGCAGUCUUGA 815
D-2096 3536 UGCACAUGCGCACGCGCAUGC | 2811 GCAUGCGCGUGCGCAUGUGCA 2812
D-2097 3537 GCACAUGCGCACGCGCAUGCA 2813 UGCAUGCGCGUGCGCAUGUGC 2814
D-2098 3538 CACAUGCGCACGCGCAUGCAC | 2815 GUGCAUGCGCGUGCGCAUGUG 2816
D-2099 3539 ACAUGCGCACGCGCAUGCACG | 2817 CGUGCAUGCGCGUGCGCAUGU 2818
D-1271 3565 ACACACACAGUAGUGGAGCUU 272 AAGCUCCACUACUGUGUGUGU 816
D-1272 3568 CACACAGUAGUGGAGCUUUCC 273 GGAAAGCUCCACUACUGUGUG 817
D-1273 3569 ACACAGUAGUGGAGCUUUCCU 274 AGGAAAGCUCCACUACUGUGU 818
D-1571

D- 3571 ACAGUAGUGGAGCUUUCCUAA 275 UUAGGAAAGCUCCACUACUGU 819
12738
D-1274 3582 GCUUUCCUAACACUAGCAGAG 276 CUCUGCUAGUGUUAGGAAAGC 820
D-1275 3589 UM\CACUNGCAGAGAUUNNUC 277 GAUUNAUCUCUGCUNGUGUUA 821
D-1276 3590 AACACUAGCAGAGAUUAAUCA 278 UGAUUAAUCUCUGCUAGUGUU 822
D-1277 3591 ACACUAGCAGAGAUUAAUCAC 279 GUGAUUAAUCUCUGCUAGUGU 823
D-1278 3594 CUAGCAGAGAUUAAUCACUAC 280 GUAGUGAUUAAUCUCUGCUAG 824
D-1279 3599 AGAGAUUAAUCACUACAUUAG 281 CUAAUGUAGUGAUUAAUCUCU 825
D-1280 3611 CUACAUUAGACAACACUCAUC 282 GAUGAGUGUUGUCUAAUGUAG 826
D-1281 3612 UACAUUAGACAACACUCAUCU 283 AGAUGAGUGUUGUCUAAUGUA 827
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D-1282 3614 CAUUAGACAACACUCAUCUAC 284 GUAGAUGAGUGUUGUCUAAUG 828
D-1283 3659 GGAUAACUGAGAAACAAGAGA 285 UCUCUUGUUUCUCAGUUAUCC 829
D-1284 3676 GAGACCAUUCUCUGUCUAACU 286 AGUUAGACAGAGAAUGGUCUC 830

D- 3687 CUGUCUAACUGUGAUAAAAAC 287 GUUUUUAUCACAGUUAGACAG 831
12848
D-1285 3712 UCAGGACUUUAUUCUAUAGAG 288 CUCUAUAGAAUAAAGUCCUGA 832
D-1286 3717 ACUUUAUUCUAUAGAGCAAAC 289 GUUUGCUCUAUAGAAUAAAGU 833
D-1617
D-1287 3720 UUAUUCUAUAGAGCAAACUUG 290 CAAGUUUGCUCUAUAGAAUAA 834
D-1626
D-1288 3721 UAUUCUAUAGAGCAAACUUGC 291 GCAAGUUUGCUCUAUAGAAUA 835
D-1289 3723 UUCUAUAGAGCAAACUUGCUG 292 CAGCAAGUUUGCUCUAUAGAA 836
D-1290 3741 CUGUGGAGGGCCAUGCUCUCC 293 GGAGAGCAUGGCCCUCCACAG 837
D-1291 3755 GCUCUCCUUGGACCCAGUUAA 294 UUAACUGGGUCCAAGGAGAGC 838
D-1292 3757 UCUCCUUGGACCCAGUUAACU 295 AGUUAACUGGGUCCAAGGAGA 839
D-1293 3758 CUCCUUGGACCCAGUUAACUG 296 CAGUUAACUGGGUCCAAGGAG 840
D-1294 3760 CCUUGGACCCAGUUAACUGCA 297 UGCAGUUAACUGGGUCCAAGG 841
D-1295 3761 CUUGGACCCAGUUAACUGCAA 298 UUGCAGUUAACUGGGUCCAAG 842
D-1296 3764 GGACCCAGUUAACUGCAAACG 299 CGUUUGCAGUUAACUGGGUCC 843
D-1297 3765 GACCCAGUUAACUGCAAACGU 300 ACGUUUGCAGUUAACUGGGUC 844
D-1298 3766 ACCCAGUUAACUGCAAACGUG 301 CACGUUUGCAGUUAACUGGGU 845
D-1299 3767 CCCAGUUAACUGCAAACGUGC 302 GCACGUUUGCAGUUAACUGGG 846
D-1300 3768 CCAGUUAACUGCAAACGUGCA 303 UGCACGUUUGCAGUUAACUGG 847
D-1301 3769 CAGUUAACUGCAAACGUGCAU 304 AUGCACGUUUGCAGUUAACUG 848
D-1302 3772 UUAACUGCAAACGUGCAUUGG 305 CCAAUGCACGUUUGCAGUUAA 8419
D-1303 3776 CUGCAAACGUGCAUUGGAGCC 306 GGCUCCAAUGCACGUUUGCAG 850
D-1304 3777 UGCAAACGUGCAUUGGAGCCC 307 GGGCUCCAAUGCACGUUUGCA 851
D-1551
D-1305 3781 AACGUGCAUUGGAGCCCUAUU 308 AAUAGGGCUCCAAUGCACGUU 852
D-1306 3782 ACGUGCAUUGGAGCCCUAUUU 309 AAAUAGGGCUCCAAUGCACGU 853
D-1307 3784 GUGCAUUGGAGCCCUAUUUGC 310 GCAAAUAGGGCUCCAAUGCAC 854
D-1308 3785 UGCAUUGGAGCCCUAUUUGCU 311 AGCAAAUAGGGCUCCAAUGCA 855
D-1309 3790 UGGAGCCCUAUUUGCUGCCGC 312 GCGGCAGCAAAUAGGGCUCCA 856
D-1310 3791 GGAGCCCUAUUUGCUGCCGCU 313 AGCGGCAGCAAAUAGGGCUCC 857
D-1311 3792 GAGCCCUAUUUGCUGCCGCUG 314 CAGCGGCAGCAAAUAGGGCUC 858
D-1312 3793 AGCCCUAUUUGCUGCCGCUGC 315 GCAGCGGCAGCAAAUAGGGCU 859
D-1313 3807 CCGCUGCCAUUCUAGUGACCU 316 AGGUCACUAGAAUGGCAGCGG 860
D-1314 3811 UGCCAUUCUAGUGACCUUUCC 317 GGAAAGGUCACUAGAAUGGCA 861
D-1315 3812 GCCAUUCUAGUGACCUUUCCA 318 UGGAAAGGUCACUAGAAUGGC 862
D-1316 3818 CUAGUGACCUUUCCACAGAGC 319 GCUCUGUGGAAAGGUCACUAG 863
D-1317 3834 AGAGCUGCGCCUUCCUCACGU 320 ACGUGAGGAAGGCGCAGCUCU 864
D-1318 3840 GCGCCUUCCUCACGUGUGUGA 321 UCACACACGUGAGGAAGGCGC 865
D-1319 3847 CCUCACGUGUGUGAAAGGUUU 322 AAACCUUUCACACACGUGAGG 866
D-1320 3848 CUCACGUGUGUGAAAGGUUUU 323 AAAACCUUUCACACACGUGAG 867
D-1321 3873 UUCAGCCCUCAGGUAGAUGGA 324 UCCAUCUACCUGAGGGCUGAA 868
D-1322 3874 UCAGCCCUCAGGUAGAUGGAA 325 UUCCAUCUACCUGAGGGCUGA 869
D-1323 3876 AGCCCUCAGGUAGAUGGAAGC 326 GCUUCCAUCUACCUGAGGGCU 870

D- 3907 CACGAUGGCAGUGCAGUCAUC 327 GAUGACUGCACUGCCAUCGUG 871
13238
D-1324 3932 UCAGGAUGUUUCUUCAGGACU 328 AGUCCUGAAGAAACAUCCUGA 872
D-1325 3952 UUCCUCAGCUGACAAGGAAUU 329 AAUUCCUUGUCAGCUGAGGAA 873
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D-1326 3958 AGCUGACAAGGAAUUUUGGUC 330 GACCAAAAUUCCUUGUCAGCU 874
D-1327 3968 GAAUUUUGGUCCCUGCCUAGG 331 CCUAGGCAGGGACCAAAAUUC 875
D-1328 3969 AAUUUUGGUCCCUGCCUAGGA 332 UCCUAGGCAGGGACCAAAAUU 876
D-1328 3971 UUUUGGUCCCUGCCUAGGACC 333 GGUCCUAGGCAGGGACCAAAA 877
D-1329 3972 UUUGGUCCCUGCCUAGGACCG 334 CGGUCCUAGGCAGGGACCAAA 878
D-1330 3980 CUGCCUAGGACCGGGUCAUCU 335 AGAUGACCCGGUCCUAGGCAG 879
D-1331 4008 ACAGAGAGAUGGUAAGCAGCU 336 AGCUGCUUACCAUCUCUCUGU 880
D-1548
D-1332 4011 GAGAGAUGGUAAGCAGCUGUA 337 UACAGCUGCUUACCAUCUCUC 881
D-1333 4012 AGAGAUGGUAAGCAGCUGUAU 338 AUACAGCUGCUUACCAUCUCU 882
D-1334 4013 GAGAUGGUAAGCAGCUGUAUG 339 CAUACAGCUGCUUACCAUCUC 883
D-1335 4019 GUAAGCAGCUGUAUGAAUGCU 340 AGCAUUCAUACAGCUGCUUAC 884
D-1336 4022 AGCAGCUGUAUGAAUGCUGAU 341 AUCAGCAUUCAUACAGCUGCU 885
D-1337 4040 GAUUUUAAAACCAGGUCAUGG 342 CCAUGACCUGGUUUUAAAAUC 886
D-1338 4042 UUUUAAAACCAGGUCAUGGGA 343 UCCCAUGACCUGGUUUUAAAA 887
D-1339 4084 CUGAACACUGACUGCACUUAC 344 GUAAGUGCAGUCAGUGUUCAG 888
D-1340 4085 UGAACACUGACUGCACUUACC 345 GGUAAGUGCAGUCAGUGUUCA 889
D-1341 4098 CACUUACCAGUCUGAUUUUAU 346 AUAAAAUCAGACUGGUAAGUG 890
D-1342 4103 ACCAGUCUGAUUUUAUCGUCA 347 UGACGAUAAAAUCAGACUGGU 891
D-1343 4104 CCAGUCUGAUUUUAUCGUCAA 348 UUGACGAUAAAAUCAGACUGG 892
D-1344 4108 UCUGAUUUUAUCGUCAAACAC 349 GUGUUUGACGAUAAAAUCAGA 893
D-1345 4109 CUGAUUUUAUCGUCAAACACC 350 GGUGUUUGACGAUAAAAUCAG 894
D-1600
D-1346 4110 UGAUUUUAUCGUCAAACACCA 351 UGGUGUUUGACGAUAAAAUCA 895
D-1347 4111 GAUUUUAUCGUCAAACACCAA 352 UUGGUGUUUGACGAUAAAAUC 896
D-1348 4112 AUUUUAUCGUCAAACACCAAG 353 CUUGGUGUUUGACGAUAAAAU 897
D-1349 4115 UUAUCGUCAAACACCAAGCCA 354 UGGCUUGGUGUUUGACGAUAA 898
D-1350 4116 UAUCGUCAAACACCAAGCCAG 355 CUGGCUUGGUGUUUGACGAUA 899
D-1351 4142 CAUGCUCAUGGCAAUCUGUUU 356 AAACAGAUUGCCAUGAGCAUG 900
D-1352 4147 UCAUGGCAAUCUGUUUGGGGC 357 GCCCCAAACAGAUUGCCAUGA 901
D-1353 4169 GUUUUGUUGUGGCACUAGCCA 358 UGGCUAGUGCCACAACAAAAC 902
D-1354 4170 UUUUGUUGUGGCACUAGCCAA 359 UUGGCUAGUGCCACAACAAAA 903
D-1355 4171 UUUGUUGUGGCACUAGCCAAA 360 UUUGGCUAGUGCCACAACAAA 904
D-1356 4172 UUGUUGUGGCACUAGCCAAAC 361 GUUUGGCUAGUGCCACAACAA 905
D-1357 4174 GUUGUGGCACUAGCCAAACAU 362 AUGUUUGGCUAGUGCCACAAC 906
D-1358 4175 UUGUGGCACUAGCCAAACAUA 363 UAUGUUUGGCUAGUGCCACAA 907
D-1359 4176 UGUGGCACUAGCCAAACAUAA 364 UUAUGUUUGGCUAGUGCCACA 908
D-1360 4177 GUGGCNACUNGCCANNCNUNNN 365 UUUAUGUUUGGCUNGUGCCAC 909
D-1361 4178 UGGCACUAGCCAAACAUAAAG 366 CUUUAUGUUUGGCUAGUGCCA 910
D-1362 4179 GGCACUAGCCAAACAUAAAGG 367 CCUUUAUGUUUGGCUAGUGCC 911
D-1363 4180 GCACUAGCCAAACAUAAAGGG 368 CCCUUUAUGUUUGGCUAGUGC 912
D-1364 4185 AGCCAAACAUAAAGGGGCUUA 369 UAAGCCCCUUUAUGUUUGGCU 913
D-1365 4186 GCCAAACAUAAAGGGGCUUAA 370 UUAAGCCCCUUUAUGUUUGGC 914
D-1366 4187 CCAAACAUAAAGGGGCUUAAG 371 CUUAAGCCCCUUUAUGUUUGG 915
D-1367 4188 CAAACAUAAAGGGGCUUAAGU 372 ACUUAAGCCCCUUUAUGUUUG 916
D-1368 4189 AAACAUAAAGGGGCUUAAGUC 373 GACUUAAGCCCCUUUAUGUUU 917
D-1369 4190 AACAUAAAGGGGCUUAAGUCA 374 UGACUUAAGCCCCUUUAUGUU 918
D-1370 4191 ACAUAAAGGGGCUUAAGUCAG 375 CUGACUUAAGCCCCUUUAUGU 919
D-1371 4193 AUAAAGGGGCUUAAGUCAGCC 376 GGCUGACUUAAGCCCCUUUAU 920
D-1372 4194 UAANGGGGCUUAAGUCAGCCU 377 AGGCUGACUUAAGCCCCUUUA 921
D-1373 4197 AGGGGCUUAAGUCAGCCUGCA 378 UGCAGGCUGACUUAAGCCCCU 922
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D-1374 4205 AAGUCAGCCUGCAUACAGAGG 379 CCUCUGUAUGCAGGCUGACUU 923

D-1375 4206 AGUCAGCCUGCAUACAGAGGA 380 UCCUCUGUAUGCAGGCUGACU 924

D-1376 4210 AGCCUGCAUACAGAGGAUCGG 381 CCGAUCCUCUGUAUGCAGGCU 925

D-1377 4211 GCCUGCAUACAGAGGAUCGGG 382 CCCGAUCCUCUGUAUGCAGGC 926

D-1378 4212 CCUGCAUACAGAGGAUCGGGG 383 CCCCGAUCCUCUGUAUGCAGG 927

D-1379 4219 ACAGAGCAUCGCGGAGACAAG 384 CUUCUCUCCCCGAUCCUCUGU 928

D-1380 4262 GAGUACUUACCAGAGUUUAAU 385 AUUAAACUCUGGUAAGUACUC 929

D-2100 4297 UCUGCACUAAAAUCCCCAAAC | 2819 GUUUGGGGAUUUUAGUGCAGA 2820

D-1381 4298 CUGCACUAAAAUCCCCAAACU 386 AGUUUGGGGAUUUUAGUGCAG 930

D-1382 4299 UGCACUAAAAUCCCCAAACUG 387 CAGUUUGGGGAUUUUAGUGCA 931

D-1383 4301 CACUAAAAUCCCCAAACUGAC 388 GUCAGUUUGGGGAUUUUAGUG 932

D-1384 4307 AAUCCCCAAACUGACAGGUAA 389 UUACCUGUCAGUUUGGGGAUU 933

D-1385 4312 CCAAACUGACAGGUAAAUGUA 390 UACAUUUACCUGUCAGUUUGG 934

D-1386 4313 CAAACUGACAGGUAAAUGUAG 391 CUACAUUUACCUGUCAGUUUG 935

D-1387 4314 AAACUGACAGGUAAAUGUAGC 392 GCUACAUUUACCUGUCAGUUU 936

D-1388 4316 ACUGACAGGUAAAUGUAGCCC 393 GGGCUACAUUUACCUGUCAGU 937

D-1389 4359 AUCUAAAUCACACUAUUUUCG 394 CGAAAAUAGUGUGAUUUAGAU 938

D-1390 4361 CUAAAUCACACUAUUUUCGAG 395 CUCGAAAAUAGUGUGAUUUAG 939

D-1391 4362 UAAAUCACACUAUUUUCGAGA 396 UCUCGAAAAUAGUGUGAUUUA 940

D-1392 4364 AAUCACACUAUUUUCGAGAUC 397 GAUCUCGAAAAUAGUGUGAUU 941

D-1393 4366 UCACACUAUUUUCGAGAUCAU 398 AUGAUCUCGAAAAUAGUGUGA 942

D-1394 4367 CACACUAUUUUCGAGAUCAUG 399 CAUGAUCUCGAAAAUAGUGUG 943

D-1395 4368 ACACUAUUUUCGAGAUCAUGU 400 ACAUGAUCUCGAAAAUAGUGU 944

D-1396 4370 ACUAUUUUCGAGAUCAUGUAU 401 AUACAUGAUCUCGAAAAUAGU 945

D-1397 4371 CUAUUUUCGAGAUCAUGUAUA 402 UAUACAUGAUCUCGAAAAUAG 946

D-1398 4373 AUUUUCGAGAUCAUGUAUAAA 403 UUUAUACAUGAUCUCGAAAAU 947

D-1399 4376 UUCGAGAUCAUGUAUAAAAAG 404 CUUUUUAUACAUGAUCUCGAA 948

D-1400 4399 AAANAAGAAGUCAUGCUGUGU 405 ACACAGCAUGACUUCUUUUUU 949

D-1401 4412 UGCUGUGUGGCCAAUUAUAAU 406 AUUAUAAUUGGCCACACAGCA 950

D-1777

D-1937

D-1943

D-1949

D-1955

D-1961

D-1967

D-1973

D-2041

D-2045

D-2050

D-2057

D-2058

D-2059

D-2060

D-2061

D-2085

D-2091

D-1402 4476 UUGGAGGGACCAGGAAAUGUA 407 UACAUUUCCUGGUCCCUCCAA 951

D-1403 4484 ACCAGGAAAUGUAAGACACCA 408 UGGUGUCUUACAUUUCCUGGU 952

D-1742
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D-1404 4485 CCAGGAAAUGUAAGACACCAA 409 UUGGUGUCUUACAUUUCCUGG 953
D-1743
D-1405 4522 GUGUGCCUGAUGUCACCUCAU 410 AUGAGGUGACAUCAGGCACAC 954
D-1406 4523 UGUGCCUGAUGUCACCUCAUG 411 CAUGAGGUGACAUCAGGCACA 955
D-1407 4524 GUGCCUGAUGUCACCUCAUGA 412 UCAUGAGGUGACAUCAGGCAC 956
D-1408 4526 GCCUGAUGUCACCUCAUGAUU 413 AAUCAUGAGGUGACAUCAGGC 957
D-1409 4556 UUUUUUAACUCCUGCGCCAAG 414 CUUGGCGCAGGAGUUAAAAAA 958
D-1410 4560 UUAACUCCUGCGCCAAGGACA 415 UGUCCUUGGCGCAGGAGUUAA 959
D-1411 4562 AACUCCUGCGCCAAGGACAGU 416 ACUGUCCUUGGCGCAGGAGUU 960
D-1412 4563 ACUCCUGCGCCAAGGACAGUG 417 CACUGUCCUUGGCGCAGGAGU 961
D-1413 4591 UGUCCACCUUUGUGCUUUGCG 418 CGCARAAGCACARAAGGUGGACA 962
D-1414 4593 UCCACCUUUGUGCUUUGCGAG 419 CUCGCAAAGCACAAAGGUGGA 963
D-1415 4595 CACCUUUGUGCUUUGCGAGGC 420 GCCUCGCAAAGCACAAAGGUG 964
D-1416 4597 CCUUUGUGCUUUGCGAGGCCG 421 CGGCCUCGCAAAGCACAAAGG 965
D-1417 4617 GAGCCCAGGCAUCUGCUCGCC 422 GGCGAGCAGAUGCCUGGGCUC 966
D-1418 4620 CCCAGGCAUCUGCUCGCCUGC 423 GCAGGCGAGCAGAUGCCUGGG 967
D-1419 4622 CAGGCAUCUGCUCGCCUGCCA 424 UGGCAGGCGAGCAGAUGCCUG 968
D-1420 4625 GCAUCUGCUCGCCUGCCACGG 425 CCGUGGCAGGCGAGCAGAUGC 969
D-1421 4638 UGCCACGGCUGACCAGAGAAG 426 CUUCUCUGGUCAGCCGUGGCA 970
D-1422 4668 GAGCUCUGCCUUAGACGACGU 427 ACGUCGUCUAAGGCAGAGCUC 971
D-1423 4669 AGCUCUGCCUUAGACGACGUG 428 CACGUCGUCUAAGGCAGAGCU 972
D-1424 4670 GCUCUGCCUUAGACGACGUGU 429 ACACGUCGUCUAAGGCAGAGC 973
D-1425 4671 CUCUGCCUUAGACGACGUGUU 430 AACACGUCGUCUAAGGCAGAG 974
D-1426 4672 UCUGCCUUAGACGACGUGUUA 431 UAACACGUCGUCUAAGGCAGA 975
D-1427 4673 CUGCCUUAGACGACGUGUUAC 432 GUAACACGUCGUCUAAGGCAG 976
D-1428 4675 GCCUUAGACGACGUGUUACAG 433 CUGUAACACGUCGUCUAAGGC 977
D-1429 4676 CCUUAGACGACGUGUUACAGU 434 ACUGUAACACGUCGUCUAAGG 978
D-1430 4677 CUUAGACGACGUGUUACAGUA 435 UACUGUAACACGUCGUCUAAG 979
D-1431 4679 UAGACGACGUGUUACAGUAUG 436 CAUACUGUAACACGUCGUCUA 980
D-1432 4682 ACGACGUGUUACAGUAUGAAC 437 GUUCAUACUGUAACACGUCGU 981
D-1433 4703 ACACAGCAGAGGCACCCUCGU 438 ACGAGGGUGCCUCUGCUGUGU 982
D-1434 4704 CACAGCAGAGGCACCCUCGUA 439 UACGAGGGUGCCUCUGCUGUG 983
D-1435 4705 ACAGCAGAGGCACCCUCGUAU 440 AUACGAGGGUGCCUCUGCUGU 984
D-1436 4706 CAGCAGAGGCACCCUCGUAUG 441 CAUACGAGGGUGCCUCUGCUG 985
D-1437 4707 AGCAGAGGCACCCUCGUAUGU 442 ACAUACGAGGGUGCCUCUGCU 986
D-1438 4708 GCAGAGGCACCCUCGUAUGUU 443 AACAUACGAGGGUGCCUCUGC 987
D-1439 4709 CAGAGGCACCCUCGUAUGUUU 444 AAACAUACGAGGGUGCCUCUG 988
D-1440 4710 AGAGGCACCCUCGUAUGUUUU 445 AAMACAUACGAGGGUGCCUCU 989
D-1441 4711 GAGGCACCCUCGUAUGUUUUG 446 CAAAACAUACGAGGGUGCCUC 990
D-1442 4713 GGCACCCUCGUAUGUUUUGAA 447 UUCAAAACAUACGAGGGUGCC 991
D-1443 4717 CCCUCGUAUGUUUUGAAAGUU 448 AACUUUCAAAACAUACGAGGG 992
D-1744
D-1896
D-1902
D-1908
D-1914
D-1920
D-1926
D-1932
D-2062
D-2063
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Duplex | Target startin ) o SEQID . SEQID
No. SEQID NO: 1 Sense Sequence (5-3') NO: Antisense Sequence (5'-3) NO:

D-2089

D-1444 4777 AUGUAAAACUAUACUGACCCG 449 CGGGUCAGUAUAGUUUUACAU 993

D-1778

D-1445 4778 UGUAAAACUAUACUGACCCGU 450 ACGGGUCAGUAUAGUUUUACA 994

D-1446 4779 GUAAAACUAUACUGACCCGUU 451 AACGGGUCAGUAUAGUUUUAC 995

D-1590

D-1447 4780 UAAAACUAUACUGACCCGUUU 452 AANCGGGUCAGUAUAGUUUUA 996

D-1779

D-1448 4784 ACUAUACUGACCCGUUUUCAG 453 CUGAAAACGGGUCAGUAUAGU 997

D-1449 4787 AUACUGACCCGUUUUCAGUUU 454 AAACUGAAAACGGGUCAGUAU 998

D-1450 4799 UUUCAGUUUUAAAGGGUCGUG 455 CACGACCCUUUAAAACUGAAA 999

D-1745

D-1451 4800 UUCAGUUUUAAAGGGUCGUGA 456 UCACGACCCUUUAAAACUGAA 1000

D-1452 4801 UCAGUUUUAAAGGGUCGUGAG 457 CUCACGACCCUUUAAAACUGA 1001

D-1746

D-1453 4802 CAGUUUUAAAGGGUCGUGAGA 458 UCUCACGACCCUUUAAAACUG 1002

D-1747

D-1454 4804 GUUUUAAAGGGUCGUGAGAAA 459 UUUCUCACGACCCUUUAAAAC 1003

D-1630

D-1454 4805 UUUUARAAGGGUCGUGAGAAAC 460 GUUUCUCACGACCCUUUAAAA 1004

D-1455 4806 UUUAAAGGGUCGUGAGAAACU 461 AGUUUCUCACGACCCUUUAAA 1005

D-1748

D-1456 4808 UAAAGGGUCGUGAGAAACUGG 462 CCAGUUUCUCACGACCCUUUA 1006

D-1457 4809 AAAGGGUCGUGAGAAACUGGC 463 GCCAGUUUCUCACGACCCUUU 1007

D-1458 4819 GAGAAACUGGCUGGUCCAAUG 464 CAUUGGACCAGCCAGUUUCUC 1008

D-1780

D-1459 4830 UGGUCCAAUGGGAUUUACAGC 465 GCUGUAAAUCCCAUUGGACCA 1009

D-1460 4834 CCAAUGGGAUUUACAGCAACA 466 UGUUGCUGUAAAUCCCAUUGG 1010

D-1781

D-1894

D-1900

D-1906

D-1912

D-1918

D-1924

D-1930

D-2064

D-2065

D-2066

D-2067

D-2068

D-2092

D-1461 4927 UUUAAGUUUGCUCUUAAUCGU 467 ACGAUUAAGAGCAAACUUAAA 1011

D-1596

D-1462 4928 UUAAGUUUGCUCUUAAUCGUA 468 UACGAUUAAGAGCAAACUUAA 1012

D-1594

D-1463 4931 AGUUUGCUCUUAAUCGUAUGG 469 CCAUACGAUUAAGAGCAAACU 1013

D-1782

D-1464 4932 GUUUGCUCUUAAUCGUAUGGA 470 UCCAUACGAUUAAGAGCAAAC 1014

D-1783

D-1895

D-1901
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SEQID
NO:

Antisense Sequence (5'-3)

SEQID
NO:

D-1907
D-1913
D-1919
D-1925
D-1931
D-2069
D-2070
D-2071
D-2072
D-2073
D-2074
D-2088

D-1465
D-1784

4933

UUUGCUCUUANUCGUAUGGNAN

471

UUCCAUNCGNAUUNANGNAGCANN

1015

D-1466
D-1785

4935

UGCUCUUAAUCGUAUGGAAGC

472

GCUUCCAUACGAUUAAGAGCA

1016

D-1467
D-1786

4939

CUUAAUCGUAUGGAAGCUUGA

473

UCAAGCUUCCAUACGAUUAAG

1017

D-1468
D-1787

4940

UUAAUCGUAUGGAAGCUUGAG

474

CUCAAGCUUCCAUACGAUUAA

1018

D-1469
D-1749

4950

GGAAGCUUGAGCUAUGUGUUG

475

CAACACAUAGCUCAAGCUUCC

1019

D-1470
D-1750

4951

GAAGCUUGAGCUAUGUGUUGG

476

CCAACACAUAGCUCAAGCUUC

1020

D-1471
D-1751

4953

AGCUUGAGCUAUGUGUUGGAA

477

UUCCAACACAUAGCUCAAGCU

1021

D-1472
D-1752

4954

GCUUGAGCUAUGUGUUGGAAG

478

CUUCCAACACAUAGCUCAAGC

1022

D-1473
D-1753

4955

CUUGAGCUAUGUGUUGGAAGU

479

ACUUCCAACACAUAGCUCAAG

1023

D-1474
D-1593

4956

UUGAGCUAUGUGUUGGAAGUG

480

CACUUCCAACACAUAGCUCAA

1024

D-1475
D-1631
D-1696
D-1703
D-1710
D-1717
D-1724
D-1731
D-1738
D-1857
D-2011
D-2020

4957

UGAGCUAUGUGUUGGAAGUGC

481

GCACUUCCAACACAUAGCUCA

1025

D-1476
D-1754

4958

GAGCUAUGUGUUGGAAGUGCC

482

GGCACUUCCAACACAUAGCUC

1026

D-1477
D-1755

4965

GUGUUGGAAGUGCCCUGGUUU

483

ANMCCAGGGCACUUCCAACAC

1027

D-1478
D-1756

4970

GGAACUGCCCUGGUUUUAAUC

484

CAUUAAAACCAGGGCACUUCC

1028

D-1479

4979

CUGGUUUUAAUCCAUACACAA

485

UUGUGUAUGGAUUAAAACCAG

1029

D-1480

4985

UUAAUCCAUACACAAAGACGG

486

CCGUCUUUGUGUAUGGAUUAA

1030
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SEQID
NO:
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SEQID
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D-1481

4986

UAAUCCAUACACAAAGACGGU

487

ACCGUCUUUGUGUAUGGAUUA

1031

D-1482

4987

AAUCCAUACACAAAGACGGUA

488

UACCGUCUUUGUGUAUGGAUU

1032

D-1483

4988

AUCCAUACACAAAGACGGUAC

489

GUACCGUCUUUGUGUAUGGAU

1033

D-1484
D-1788

4989

UCCAUACACAAAGACGGUACA

490

UGUACCGUCUUUGUGUAUGGA

1034

D-1485
D-1789

4991

CAUACACAAAGACGGUACAUA

491

UAUGUACCGUCUUUGUGUAUG

1035

D-1486
D-1634

4993

UACACAAAGACGGUACAUAAU

492

AUUAUGUACCGUCUUUGUGUA

1036

D-1487

4994

ACACAAAGACGGUACAUAAUC

493

GAUUAUGUACCGUCUUUGUGU

1037

D-1488
D-1546
D-2036

4995

CACAAAGACGGUACAUAAUCC

494

GGAUUAUGUACCGUCUUUGUG

1038

D-1489
D-1757
D-2037

4996

ACAAAGACGGUACAUAAUCCU

495

AGGAUUAUGUACCGUCUUUGU

1039

D-1490
D-1758
D-2038

4997

CAAAGACGGUACAUAAUCCUA

496

UAGGAUUAUGUACCGUCUUUG

1040

D-1491
D-1562
D-2039

4998

AAAGACGGUACAUAAUCCUAC

497

GUAGGAUUAUGUACCGUCUUU

1041

D-1492
D-1614
D-1697
D-1702
D-1709
D-1716
D-1723
D-1730
D-1737
D-1856
D-1863
D-1865
D-1866
D-1869
D-1872
D-1877
D-1878
D-1879
D-1880
D-1881
D-1884
D-1887
D-1978
D-1987
D-1992
D-1997
D-2002
D-2008
D-2017
D-2049

4999

AAGACGGUACAUAAUCCUACA

498

UGUAGGAUUAUGUACCGUCUU

1042
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D-2054
D-2090

D-1493
D-1566

5005

GUACAUAAUCCUACAGGUUUA

499

UAAACCUGUAGGAUUAUGUAC

1043

D-1494
D-1759

5008

CAUAAUCCUACAGGUUUAAAU

500

AUUUAAACCUGUAGGAUUAUG

1044

D-1495
D-1633

5012

AUCCUACAGGUUUAAAUGUAC

501

GUACAUUUAAACCUGUAGGAU

1045

D-1496
D-1564
D-2040

5042

UAGUUUGGAAUUCUUUGCUCU

502

AGAGCAAAGAAUUCCAAACUA

1046

D-1497
D-1611
D-1698
D-1705
D-1712
D-1719
D-1726
D-1733
D-1740
D-1855
D-1864
D-1870
D-1875
D-1883
D-1886
D-1980
D-1984
D-1989
D-1994
D-1999
D-2004
D-2013
D-2022
D-2044
D-2048
D-2053

5043

AGUUUGGAAUUCUUUGCUCUA

503

UAGAGCAAAGAAUUCCAAACU

1047

D-1498
D-1612
D-1699
D-1704
D-1711
D-1718
D-1725
D-1732
D-1739
D-1854
D-1868
D-1871
D-1876
D-1882
D-1885
D-1888

5045

UUUGGAAUUCUUUGCUCUACU

504

AGUAGAGCAAAGAAUUCCAAA

1048

87
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D-1979
D-1983
D-1988
D-1993
D-1998
D-2003
D-2012
D-2021
D-2043
D-2047
D-2052

D-1499
D-1760

5056

UUGCUCUACUGUUUACAUUGC

505

GCAAUGUAAACAGUAGAGCAA

1049

D-1500
D-1591
D-1624

5060

UCUACUGUUUACAUUGCAGAU

506

AUCUGCAAUGUAAACAGUAGA

1050

D-1501
D-1577

5062

UACUGUUUACAUUGCAGAUUG

507

CAAUCUGCAAUGUAAACAGUA

1051

D-1502

5063

ACUGUUUACAUUGCAGAUUGC

508

GCAAUCUGCAAUGUAAACAGU

1052

D-1503
D-1603

5067

UUUACAUUGCAGAUUGCUAUA

509

UAUAGCAAUCUGCAAUGUAAA

1053

D-1504
D-1629

5068

UUACAUUGCAGAUUGCUAUAA

510

UUAUAGCAAUCUGCAAUGUAA

1054

D-1505
D-1628

5069

UACAUUGCAGAUUGCUAUAAU

511

AUUAUAGCAAUCUGCAAUGUA

1055

D-1506

5079

AUUGCUAUAAUUUCAAGGAGU

512

ACUCCUUGAAAUUAUAGCAAU

1056

D-1507
D-1623
D-1846
D-1706
D-1713
D-1720
D-1727
D-1734
D-1741
D-1761
D-1846
D-1862
D-1874
D-1981
D-1985
D-1990
D-1995
D-2000
D-2005
D-2014
D-2023

5080

UUGCUAUAAUUUCAAGGAGUG

513

CACUCCUUGAAAUUAUAGCAA

1057

D-1508
D-1762

5114

AAUGAUGCACUUUAGGAUGUU

514

AACAUCCUAAAGUGCAUCAUU

1058

D-1509
D-1627
D-1763

5115

AUGAUGCACUUUAGGAUGUUU

515

AMACAUCCUAAAGUGCAUCAU

1059
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D-1510
D-1764

5154

ACAUGAAUCAUUCACAUGACC

516

GGUCAUGUGAAUGAUUCAUGU

1060

D-1511
D-1765

5155

CAUGAAUCAUUCACAUGACCA

517

UGGUCAUGUGAAUGAUUCAUG

1061

D-1512
D-1572

5194

AAAUACAUGUCUAGUCUGUCC

518

GGACAGACUAGACAUGUAUUU

1062

15128
D-1766

5195

AAUACAUGUCUAGUCUGUCCU

519

AGGACAGACUAGACAUGUAUU

1063

D-1513
D-1767

5200

AUGUCUAGUCUGUCCUUUAAU

520

AUUAAAGGACAGACUAGACAU

1064

D-1514
D-1790

5201

UGUCUAGUCUGUCCUUUAAUA

521

UAUUAAAGGACAGACUAGACA

1065

D-1515
D-1791

5203

UCUAGUCUGUCCUUUAAUAGC

522

GCUAUUAAAGGACAGACUAGA

1066

D-1516
D-1792
D-1892
D-1898
D-1904
D-1910
D-1916
D-1922
D-1928

5204

CUAGUCUGUCCUUUAAUAGCU

523

AGCUAUUAAAGGACAGACUAG

1067

D-1517

5205

UAGUCUGUCCUUUAAUAGCUC

524

GAGCUAUUAAAGGACAGACUA

1068

D-1518
D-1793

5207

GUCUGUCCUUUAAUAGCUCUC

525

GAGAGCUAUUAAAGGACAGAC

1069

D-1519
D-1768
D-1891
D-1897
D-1903
D-1909
D-1915
D-1921
D-1927
D-2075
D-2077

5247

AAUCAGAUCAUUACCAGUUAG

526

CUAACUGGUAAUGAUCUGAUU

1070

D-1520
D-1769
D-1934
D-1940
D-1946
D-1952
D-1958
D-1964
D-1970
D-2076
D-2078

5249

UCAGAUCAUUACCAGUUAGCU

527

AGCUAACUGGUAAUGAUCUGA

1071

D-1521

5250

CAGAUCAUUACCAGUUAGCUU

528

AAGCUAACUGGUAAUGAUCUG

1072

D-1522
D-1770

5251

AGAUCAUUACCAGUUAGCUUU

529

AAAGCUAACUGGUAAUGAUCU

1073

89
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D-1523
D-1771

5254

UCAUUACCAGUUAGCUUUUAA

530

UUAAAAGCUAACUGGUAAUGA

1074

D-1524
D-1622

5255

CAUUACCAGUUAGCUUUUAAA

531

UUUAAAAGCUAACUGGUAAUG

1075

D-1525
D-1772

5259

ACCAGUUAGCUUUUAAAGCAC

532

GUGCUUUAAAAGCUAACUGGU

1076

D-1526
D-1773
D-1936
D-1942
D-1948
D-1954
D-1960
D-1966
D-1972
D-2042
D-2046
D-2051
D-2079
D-2080
D-2081
D-2082
D-2083
D-2093

5274

AAGCACAUUUGUUUAAGACUA

533

UAGUCUUAAACAAAUGUGCUU

1077

D-1527
D-1774
D-1893
D-1899
D-1905
D-1911
D-1917
D-1923
D-1929
D-1975
D-1976
D-1977
D-1982
D-1986
D-1991
D-1996
D-2001
D-2084

5276

GCACAUUUGUUUAAGACUAUG

534

CAUAGUCUUAAACAAAUGUGC

1078

D-1528

5292

CUAUGUUUUUGGAAAAAUACG

535

CGUAUUUUUCCAAAAACAUAG

1079

D-1529

5296

GUUUUUGGAAAAAUACGCUAC

536

GUAGCGUAUUUUUCCAAAAMNC

1080

D-1530

5300

UUGGAAAAAUACGCUACAGAA

537

UUCUGUAGCGUAUUUUUCCAA

1081

D-1531
D-1625

5338

AAUAAAUGAGAUGCUACUAAU

538

AUUAGUAGCAUCUCAUUUAUU

1082

D-1532
D-1775

5344

UGAGAUGCUACUAAUUGUUUU

539

AAMACAAUUAGUAGCAUCUCA

1083

D-1533

5362

UUUGGAAUCUGUUGUUUCUGC

540

GCAGAAACAACAGAUUCCAAA

1084

D-1534

5377

UUCUGCCAAAGGUAAAUUAAC

541

GUUAAUUUACCUUUGGCAGAA

1085

D-1535

5378

UCUGCCAAAGGUAAAUUAACU

542

AGUUAAUUUACCUUUGGCAGA

1086

90
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D-1536 5402 GAUUUAUUCAGGAAUCCCCAU | 543 AUGGGGAUUCCUGAAUAAAUC | 1087
D-1776
D-1537 5407 AUUCAGGAAUCCCCAUUUGAA | 544 UUCAAAUGGGGAUUCCUGAAU | 1088
D-1538 5412 GGAAUCCCCAUUUGAAUUUGU | 545 ACAAAUUCAAAUGGGGAUUCC | 1089
[0186] Table 2 below provides the sequences of exemplary sense and antisense strands

with chemical modifications od duplexes used in experiments disclosed herein. In Table 2, the
nucleotide sequences are listed according to the following notations: a, u, g, and ¢ = corresponding
2'-O-methyl ribonucleotide; Af, Uf, Gf, and Cf = corresponding 2’-deoxy-2'-fluoro (“2'-fluoro™)
ribonucleotide; and invAb = inverted abasic deoxynucleotide (i.e., abasic deoxynucleotide linked
to adjacent nucleotide via a substituent at its 3" position (a 3’-3’ linkage) when on the 3’ end of a
strand or linked to adjacent nucleotide via a substituent at its 5’ position (a 5'-5" internucleotide

[T
S

linkage) when on the 5’ end of a strand. Insertion of an in the sequence indicates that the two
adjacent nucleotides are connected by a phosphorothiodiester group (e.g., a phosphorothioate
internucleotide linkage). Unless indicated otherwise, all other nucleotides are connected by 3'-5'
phosphodiester groups. [DCA-C6] represents a conjugated docosanoic acid (C22). [GalNAc3]
represents the GalNAc moiety shown in Formula VII. The [DCA-C6] and [GalNAc] ligands are
covalently afttached to the 5’ terminal nucleotide at the 5’ end of the sense strand via a
phosphodiester bond, or a phosphorothioate bond when an “s” [ollows the [GalNAc3] or [DCA-
C6] notation. When an invAb nucleotide was the 5' terminal nucleotide at the 5’ end of the sense
strand, it was linked to the adjacent nucleotide via a 5'-5" linkage and the GalNAc or C22 moiety

was covalently attached to the 3’ carbon of the invAb nucleotide. Otherwise, the moiety was

covalently attached to the 5’ carbon of the 5’ terminal nucleotide of the sense strand.

TABLE 2: Modified FAM13A4 siRNA Sequences

Duplex | Sense Sequence (5'-3’) SEQ ID | Antisense Sequence (5’-3') SEQID

No. NO: NO:

D-1001 | csasuguaCfcCfCEfAfAfgucagcaas 1090 asUfsugcuGfacuuggGfgUfacaugs 1938
{invAb} usu

D-1002 | usgsuaccCfcAfAfGEUfcagcaaugs 1091 asCfsauugCfugacuuGfgGfguacas 1939
{invAb} usu

D-1003 | gsusacccCfaAfGEfUEfCfagcaaugus 1092 asAfscauuGfcugaculUfgGfgguacs 1940
{invAb} usu

D-1004 | gscsaaugUfgUECfUfGfcaaccggas 1093 asUfsccggUfugcagaCfaCfauuges 1941
(invAb} usu

D-1005 | csasauguGfuCfUfGECfaaccggags 1094 usCfsuccgGfuugcagAfcAfcauugs 1942
{invAb} usu
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D-1006 | asasugugUfcUELGECEAfaccggagas 1095 usUfscuccGfguugcaGfaCfacauus 1943
{invAb} usu

D-1007 | usgsugucUfgCfAfAfCfcggagaacs 1096 asGfsuucuCfecgguugCfaGfacacas 1944
{invAb} usu

D-1008 | gsusgucuGfcAfAfCfCfggagaacus 1097 asAfsguucUfccgguuGfcAfgacacs 1945
{invAb} usu

D-1009 | usgsucugCfaAfCfCfGfgagaacucs 1098 asGfsaguuCfuccgguUfgCfagacas 1946
{invAb} usu

D-1010 | gsuscugcAfaCfCfGfGfagaacucus 1099 asAfsgaguUfcuccggUfuGfcagacs 1947
{invAb} usu

D-1011 | uscsugcaAfcCEGEGEAfgaacucuus 1100 usAfsagagUfucuccgGfuUfgcagas 1948
{invAb} usu

D-1012 | csusgcaaCfcGEfGfAfGfaacucuuas 1101 asUfsaagaGfuucuccGfgUfugcags 1949
{invAb} usu

D-1013 | usgscaacCfgGfAfGfAfacucuuags 1102 usCfsuaagAfguucucCfgGfuugecas 1950
{invAb} usu

D-1014 | gscsaaccGEfgAfGEAfAfcucuuagas 1103 usUfscuaaGfaguucuCfcGfguugces 1951
{invAb} usu

D-1015 | asasccggAfgAfAfCEfUfcuuagaaas 1104 asUfsuucuAfagaguuCfuCfcgguus 1952
{invAb} usu

D-1016 | uscsuuagAfaAfGfAfAfccauccgas 1105 asUfscggaUfgguuculUfuCfuaagas 1953
{invAb} usu

D-1017 | csusuagaAfaGfAfAfCfcauccgaus 1106 asAfsucggAfugguucUfulfcuaags 1954
{invAb} usu

D-1018 | ususagaaAfgAfAfCfCfauccgaucs 1107 usGfsaucgGfaugguuCfulUfucuaas 1955
{invAb} usu

D-1019 | asgsaaagAfaCfCfAfUfccgaucags 1108 asCfsugauCfggauggUfuCfuuucus 1956
{invAb} usu

D-1020 | asasagaaCfcAfUfCEfCfgaucagcus 1109 asAfsgcugAfucggauGfgUfucuuus 1957
{invAb} usu

D-1021 | asasgaacCfaUfCfCfGfaucagcugs 1110 asCfsagcuGfaucggalUfgGfuucuus 1958
{invAb} usu

D-1022 | gsasaccaUfcCEGEfAfUfcagcuguas 1111 asUfsacagCfugaucgGfaUfgguucs 1959
{invAb} usu

D-1023 | ascscaucCfgAfUfCEfAfgcuguagas 1112 usUfscuacAfgcugauCfgGfauggus 1960
{invAb} usu

D-1024 | cscsgaucAfgCfUfGEUfagaacaacs 1113 usGfsuugulUfcuacagCfuGfaucggs 1961
{invAb} usu

D-1025 | gsasuguuAfaUfAfAfCfucuggaggs 1114 asCfscuccAfgaguualUfuAfacaucs 1962
{invAb} usu

D-1026 | usasauaaCfuCfUfGfGfaggucaaas 1115 asUfsuugaCfcuccagAfgUfuauuas 1963
{invAb} usu

D-1027 | asusaacuCfuGEGEtAfGEgucaaagus 1116 asAfscuuuGfaccuccAfgAfguuaus 1964
{invAb} usu

D-1028 | asuscuggAfaCfAfCfUfaucagcaus 1117 asAfsugcuGfauagugUfuCfcagaus 1965
{invAb} usu

D-1029 | asgsgaugAfaGtULfUfCfgacaugggs 1118 usCtsccauGfucgaacUfuCfauccus 1966
{invAb} usu

D-1030 | gsusucgaCfaUfGfGEGfagagacaas 1119 asUfsugucUfcucccaUfgUfcgaacs 1967
{invAb} usu

D-1031 | csgsacauGfgGfAfGEfAfgacaagggs 1120 usCfsccuuGfucucucCfcAfugucygs 1968
{invAb} usu

D-1032 | ascsauggGfaGENnfGENfcaagggacs 1121 asGfsucccUfugucucUfcCfcaugus 1969
{invAb} usu

D-1033 | asusgggaGfaGfAfCEAfagggacuus 1122 usAfsagucCfcuugucUfcUfcccaus 1970

{invAb}

usu
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D-1034 | gsgsgagaGfaCfAfAfGEggacuuaus 1123 asAfsuaagUfcccuugUfcUfcucccs 1971
{invAb} usu

D-1035 | gsgsagagAfcAfAfGEGEgacuuaucs 1124 usGfsauaaGfucccuuGfuCfucuccs 1972
{invAb} usu

D-1036 | gsasgagaCfaAfGEGEGfacuuaucas 1125 usUfsgauaAfguccculUfgUfcucucs 1973
{invAb} usu

D-1037 | gsascaagGfgAfCfUfUfaucaacaas 1126 usUfsuguuGfauaaguCfcCfuugucs 1974
{invAb} usu

D-1038 | ascsaaggGfaCfUfUfAfucaacaaas 1127 asUfsuuguUfgauaagUfcCfcuugus 1975
{invAb} usu

D-1039 | gsgsgacuUfaUfCfAfAfcaaagaaas 1128 usUfsuucuUfuguugaUfaAfgucccs 1976
{invAb} usu

D-1040 | asasgaaaAfuAfCfUfCfcuucuggygs 1129 asCfsccagAfaggaguAfulUfuucuus 1977
{invAb} usu

D-1041 | asusacucCfuUfCfUfGfgguucaacs 1130 asGfsuugaAfcccagaAfgGfaguaus 1978
{invAb} usu

D-1042 | gsusucaaCfcAfCfCfUfugaugauus 1131 asAfsaucaUfcaagguGfgUfugaacs 1979
{invAb} usu

D-1043 | ususcaacCfaCfCfUfUfgaugauugs 1132 asCfsaaucAfucaaggUfgGfuugaas 1980
{invAb} usu

D-1044 | ususgaauAfcUEfCfAfGEgaagucgas 1133 usUfscgacUfuccugaGfuAfuucaas 1981
{invAb} usu

D-1045 | ascsucagGfaAfGfUfCfgaaaaggus 1134 usAfsccuulUfucgacuUfcCfugagus 1982
{invAb} usu

D-1046 | csuscaggAfaGfUfCfGfaaaagguas 1135 asUfsaccuUfuucgacUfuCfcugags 1983
{invAb} usu

D-1047 | uscsaggaAfqgUfCfGEfAfaaagguacs 1136 usGfsuaccUfuuucgaCfulUfccugas 1984
{invAb} usu

D-1048 | asgsgaagUfcGfAfAfAfagguacacs 1137 usGfsuguaCfcuuuucGfaCfuuccus 1985
{invAb} usu

D-1049 | uscsgaaaAfgGfUfAfCfacaaaaaus 1138 usAfsuuuuUfguguacCfulUfuucgas 1986
{invAb} usu

D-1050 | csgsaaaaGfgUfAfCfAfcaaaaauas 1139 asUfsauuuUfuguguaCfcUfuuucgs 1987
{invAb} usu

D-1051 | gsasgaaaGfgAfGfCfAfagccuaaas 1140 asUfsuuagGfcuugcuCfcUfuucucs 1988
{invAb} usu

D-1052 | asgsaaagGfaGfCfAfAfgccuaaacs 1141 asGfsuuuaGfgcuugcUfcCfuuucus 1989
{invAb} usu

D-1053 | gsasaaggAfgCfAfAfGfccuaaacgs 1142 asCfsguuuAfggcuugCfuCfcuuucs 1990
{invAb} usu

D-1054 | asgsgagcAfaGfCfCfUfaaacgucas 1143 asUfsgacgUfuuaggcUfuGfcuccus 1991
{invAb} usu

D-1055 | gsgsagcaAfgCEiCtUfAfaacgucags 1144 usCfsugacGfuuuaggCtfuUfgcuccs 1992
{invAb} usu

D-1056 | gsasgcaaGfcCfUfAfAfacgucagas 1145 usUfscugaCfguuuagGfcUfugcucs 1993
{invAb} usu

D-1057 | asgscaagCfcUfAfAfAfcgucagaas 1146 usUfsucugAfcguuuaGifgCfuugcus 1994
{invAb} usu

D-1058 | gscsaagcCfuNfNfNfCEgucagaaas 1147 asUfsuucuGfacguuunNfgGfcuugces 1995
{invAb} usu

D-1059 | csasagccUfaAfAfCfGfucagaaaus 1148 asAfsuuucUfgacguuUfaGfgcuugs 1996
{invAb} usu

D-1060 | asasgcculfaNfCEGEUfcagaaaucs 1149 asGfsauuuCfugacgulUfuifggcuus 1997
{invAb} usu

D-1061 | gsuscagaAfaUfCfCfAfqguacuaaas 1150 asUfsuuagUfacuggaUfuUfcugacs 1998

{invAb}

usu
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D-1062 | uscsagaaAfuCfCfAfGfuacuaaacs 1151 asGfsuuuaGfuacuggAfulUfucugas 1999
{invAb} usu

D-1063 | ususucugAfgCfUfUfCfaugacaaus 1152 asAfsuuguCfaugaagCfuCfagaaas 2000
{invAb} usu

D-1064 | asgscuucAfuGfAfCfAfaucaggacs 1153 asGfsuccuGfauugucAfuGfaagcus 2001
{invAb} usu

D-1065 | ususcaugAfcAfAfUfCfaggacggus 1154 asAfsccguCfcugauuGfuCfaugaas 2002
{invAb} usu

D-1066 | uscsaugaCfaAfUfCfAfggacggucs 1155 asGfsaccgUfccugaulUfgUfcaugas 2003
{invAb} usu

D-1067 | csasugacAfaUfCfAfGfgacggucus 1156 asAfsgaccGfuccugalUfuGfucaugs 2004
{invAb} usu

D-1068 | asusgacaAfuCfAfGEGfacggucuus 1157 asAfsagacCfguccugAfulfgucaus 2005
{invAb} usu

D-1069 | usgsacaaUfcAfGEGEAfcggucuugs 1158 asCfsaagaCfcguccuGfaUfugucas 2006
{invAb} usu

D-1070 | gsascaauCfaGEfGEfAfCEfggucuugus 1159 asAfscaagAfccguccUfgAfuugucs 2007
{invAb} usu

D-1071 | ascsaaucAfgGEAfCEGEgucuugugs 1160 usCfsacaaGfaccgucCfuGfauugus 2008
{invAb} usu

D-1072 | asasucagGfaCfGEGEUfcuugugaas 1161 asUfsucacAfagaccgUfcCfugauus 2009
{invAb} usu

D-1073 | asuscaggAfcGEGEfUEfCfuugugaaus 1162 usAfsuucaCfaagaccGfuCfcugaus 2010
{invAb} usu

D-1074 | uscsaggaCfgGfUfCfUfugugaauas 1163 asUfsauucAfcaagacCfgUfccugas 2011
{invAb} usu

D-1075 | gsgsucuuGfuGfAfAfUfauggaaags 1164 asCfsuuucCfauauucAfcAfagaccs 2012
{invAb} usu

D-1076 | gsasaaguCfuCfAfAfUfuccacacgs 1165 usCfsguguGfgaauughAfgAfcuuucs 2013
{invAb} usu

D-1077 | asasagucUfcAfAfUfUfccacacgas 1166 asUfscgugUfggaauuGfaGfacuuus 2014
{invAb} usu

D-1078 | asasgucuCfaAfUfUfCfcacacgaus 1167 asAfsucguGfuggaaulUfgAfgacuus 2015
{invAb} usu

D-1079 | asgsucucAfaUfUfCfCfacacgaucs 1168 asGfsaucgUfguggaaUfuGfagacus 2016
{invAb} usu

D-1080 | gsuscucaAfuUfCfCEAfcacgaucus 1169 asAfsgaucGfuguggaAfulUfgagacs 2017
{invAb} usu

D-1081 | uscsucaaUfuCfCfAfCfacgaucucs 1170 usGfsagauCfguguggAfalUfugagas 2018
{invAb} usu

D-1082 | csuscaauUfcCfAfCfAfcgaucucas 1171 asUfsgagaUfcgugugGfaAfuugags 2019
{invAb} usu

D-1083 | uscsaauuCfcAfCfAfCfgaucucaus 1172 asAfsugagAfucguguGfgAfauugas 2020
{invAb} usu

D-1084 | csasauucCfaCfAfCfGfaucucaugs 1173 usCfsaugaGfaucgugUfgCGfaauugs 2021
{invAb} usu

D-1085 | asusuccaCfaCfGfAfUfcucaugags 1174 usCfsucauGfagaucgUfgUfggaaus 2022
{invAb} usu

D-1086 | ususccacNfcGENfUEfCfucaugagas 1175 asUfscucaUfgagaucGfuGfuggaas 2023
{invAb} usu

D-1087 | uscscacaCfgAfUfCfUfcaugagags | 1176 usCfsucucAfugagauCfgUfguggas 2024
{invAb} usu

D-1088 | csascgauCfuCfnfUfGfagagaacus 1177 asNfsguucUfcucaughfgifucgugs 2025
{invAb} usu

D-1089 | uscsucauGfaGfAfGEAfacuggaccs 1178 asGfsguccAfguucucUfcAfugagas 2026

{invAb}

usu
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D-1090 | uscsaugaGfaGfAfAfCfuggaccugs 1179 usCfsagguCfcaguucUfcUfcaugas 2027
{invAb} usu

D-1091 | csasugagAfgAfAfCfUfggaccugas 1180 asUfscaggUfccaguuCfuCfucaugs 2028
{invAb} usu

D-1092 | ususgaauGEfgAfULGEfUfcugaugaas 1181 usUfsucauCfagacauCfcAfuucaas 2029
{invAb} usu

D-1093 | gsgsuggaCfaCfAfCfUfcagcauuus 1182 asAfsaaugCfugagugUfgUfccaccs 2030
{invAb} usu

D-1094 | ususugagAfgCfCfCfCfacaaugaas 1183 asUfsucauUfguggggCfuCfucaaas 2031
{invAb} usu

D-1095 | asuscccaGfcCtUfAfUfcugacaccs 1184 usGfsguguCfagauagGicUfgggaus 2032
{invAb} usu

D-1096 | uscsccagCfcUfAfUfCfugacaccas 1185 usUfsggugUfcagauaGfgCfugggas 2033
{invAb} usu

D-1097 | cscscagcCfuAfUfCfUfgacaccaas 1186 usUfsugguGfucagauAfgGfcugggs 2034
{invAb} usu

D-1098 | cscsagccUfaUfCfUfGfacaccaaas 1187 asUfsuuggUfgucagaUfaGfgcuggs 2035
{invAb} usu

D-1099 | csasgccuAfuCfUfGfAfcaccaaacs 1188 usGfsuuugGfugucagAfuAfggcugs 2036
{invAb} usu

D-1100 | asgscagaGfaAfAfUfCfaagaugccs 1189 asGfsgcauCfuugauulUfcUfcugcus 2037
{invAb} usu

D-1101 | gsasgcuuUfqgUECfUfCfcgaagugcs 1190 asGfscacuUfcggagaCfaAfagcucs 2038
{invAb} usu

D-1102 | usgsucucCfgAfAfGfUfgccccagus 1191 asAfscuggGfgcacuuCfgGfagacas 2039
{invAb} usu

D-1103 | csusccgaAfqgUEGECECEccagucggs 1192 usCfscgacUfggggcaCfulUfcggags 2040
{invAb} usu

D-1104 | uscscgaaGfuGfCfCfCfcagucggas 1193 asUfsccgaCfuggggcAfcUfucggas 2041
{invAb} usu

D-1105 | asgsaacuGfgGfAfAfGfagccuaucs 1194 asGfsauvagGfcucuucCfcAfguucus 2042
{invAb} usu

D-1106 | gsasacugGEfgAfAfGEAfgccuauccs 1195 asGfsgauaGfgcucuuCfcCfaguucs 2043
{invAb} usu

D-1107 | asasgagcCfuAfUfCECfcugcuuucs 1196 asGfsaaagCfagggauAfgGfcucuus 2044
{invAb} usu

D-1108 | asgsgcugGEfgCEGECECfugauccgus 1197 asAfscggaUfcaggcgCfcCfageccus 2045
{invAb} usu

D-1109 | gsgscuggGfcGEfCfCfUfgauccgucs 1198 usGfsacggAfucaggcGfcCfcageces 2046
{invAb} usu

D-1110 | gscsugggCfgCEfCfUfGfauccgucas 1199 asUfsgacgGfaucaggCfgCfccages 2047
{invAb} usu

D-1111 | csusgggcGEcCEtULGEAfuccgucags 1200 asCfsugacGfgaucagGfcGfcccags 2048
{invAb} usu

D-1112 | usgsggcgCfcUELGEAfUfcegucages 1201 asGfscugaCfggaucaGfgCfgcccas 2049
{invAb} usu

D-1113 | csusggacGfaAfGEfAfCfagcgacccs 1202 asGfsggucGfcuguculUfcGfuccags 2050
{invAb} usu

D-1114 | ascscccaUfgCfULfCEUfcuccucggs 1203 asCfscgagGfagagagCfaUfggggus 2051
{invAb} usu

D-1115 | csasugcuCfuCfUfCfCfucgguucus | 1204 usAfsgaacCfgaggagAfgAfgcaugs 2052
{invAb} usu

D-1116 | asusgcucUfcUECECEUfcgguucuas 1205 asUfsagaaCfcgaggaGfaGfagcaus 2053
{invAb} usu

D-1117 | gscsucucUfcCEUECEGEguucuacgs 1206 asCfsguagAfaccgagGfaGfagagces 2054

{invAb}

usu
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D-1118 | csuscucuCfcULCEGEGEuucuacgces 1207 asGfscguaGfaaccgaGfgAfgagags 2055
{invAb} usu

D-1119 | uscsucucCfuCfGEGEUfucuacgcus 1208 asAfsgcguAfgaaccgAfgGfagagas 2056
{invAb} usu

D-1120 | csuscuccUfcGEGEUfUfcuacgcuus 1209 usAfsagcgUfagaaccGfaGfgagags 2057
{invAb} usu

D-1121 | uscsuccuCfgGEfULULCfuacgcuuas 1210 asUfsaagcGfuagaacCfgAfggagas 2058
{invAb} usu

D-1122 | csusccucGEgUEtUECEfUfacgcuuaus 1211 asAfsuaagCfguagaaCfcGfaggags 2059
{invAb} usu

D-1123 | uscscucgGEuULCEUfAfcgcuuaugs 1212 asCfsauaaGfcguagaAfcCfgaggas 2060
{invAb} usu

D-1124 | cscsucggUfuCfUfAfCfgcuuauggs 1213 asCfscauvaAfgcguagAfaCfcgaggs 2061
{invAb} usu

D-1125 | csuscgguUfcUfAfCEGfcuuaugggs 1214 asCfsccauAfagcguaGfaAfccgags 2062
{invAb} usu

D-1126 | csasccaaAfcUECECECfauucuuucs 1215 usGfsaaagAfaugggaGtfuUfuggugs 2063
{invAb} usu

D-1127 | cscsaaacUfcCEfCEfAfUfucuuucaus 1216 asAfsugaaAfgaauggGfaGfuuuggs 2064
{invAb} usu

D-1128 | csuscccaUfuCfUfUfUfcaugaggcs 1217 asGfsccucAfugaaagAfalUfgggags 2065
(invAb} usu

D-1129 | csasuucuUfuCfAfUfGfaggcggcgs 1218 usCfsgccgCfcucaughAfaAfgaaugs 2066
{invAb} usu

D-1130 | asusucuuUfcAfUEGEAfggcggcgas 1219 usUfscgcecGfccucauGfaAfagaaus 2067
{invAb} usu

D-1131 | ususcuuuCfaUfGfAfGfgcggcgaas 1220 asUfsucgcCfgccucalUfgAfaagaas 2068
{invAb} usu

D-1132 | uscsuuucAfuGEtAfGEGEfcggcgaags 1221 asCfsuucgCfcgccucAfuGfaaagas 2069
{invAb} usu

D-1133 | csusuucaUfgAfGEGECfggcgaagces 1222 asGfscuucGfccgccuCfalUfgaaags 2070
{invAb} usu

D-1134 | ususucauGfaGEfGfCEGfgcgaagcus 1223 asAfsgcuuCfgccgeccUfcAfugaaas 2071
{invAb} usu

D-1135 | uscsucugGfgGfUfCEfCfuaugaugas 1224 asUfscaucAfuaggacCfcCfagagas 2072
{invAb} usu

D-1136 | ascsaccuGfcCEfCfAfGfcucacacgs 1225 usCfsguguGfagcuggGfcAfggugus 2073
{invAb} usu

D-1137 | csasccugCfcCfAfGECfucacacgas 1226 usUfscgugUfgagcugGfgCfaggugs 2074
{invAb} usu

D-1138 | cscsugccCfaGfCfUfCfacacgaags | 1227 asCfsuucgUfgugagcUfgGigcagygs 2075
{invAb} usu

D-1139 | cscsagcuCfaCfAfCfGfaaggauucs 1228 usGfsaaucCfuucgugUfgAfgcuggs 2076
{invAb} usu

D-1140 | asgscucaCfaCfGEtAfAfggauucags 1229 usCfsugaaUfccuucgUfgUfgagcus 2077
{invAb} usu

D-1141 | asusccggAfaGfUfUfUfgaagauags 1230 usCfsuaucUfucaaacUfuCfcggaus 2078
{invAb} usu

D-1142 | csgsgaagUfuUfGEtAfAfgauagauus 1231 asAfsaucuAfucuucaAfaCfuuccgs 2079
{invAb} usu

D-1143 | asgsuuughfaGfNnfUfAfgauucgaas 1232 asUfsucgaAfucuaucUfuCfaaacus 2080
{invAb} usu

D-1144 | gsusuugaAfgAfUfAfGfauucgaags 1233 usCfsuucgAfaucuauCfulUfcaaacs 2081

{invAb}

usu
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D-1145 | gsasagauAfgAfUfUfCfgaagaagas 1234 asUfscuucUfucgaauCfuAfucuucs 2082
{invAb} usu

D-1146 | asgsaagaAfgUfAfCfAfgaccuuccs 1235 asGfsgaagGfucuguaCfulfcuucus 2083
{invAb} usu

D-1147 | gsasagaaGfuAfCfAfGfaccuuccces 1236 usGfsggaaGfgucuguAfcUfucuucs 2084
{invAb} usu

D-1148 | asasgaagUfaCfAfGfAfccuucccas 1237 asUfsgggaAfggucugUfaCfuucuus 2085
{invAb} usu

D-1149 | uscsugaaAfuGfGfAfCfaaaugaccs 1238 asGfsgucalUfuuguccAfulfucagas 2086
{invAb} usu

D-1150 | csusgaaaUfgGfAfCfAfaaugaccus 1239 asAfsggucAfuuugucCfalUfuucags 2087
{invAb} usu

D-1151 | ascsaaauGfaCfCfUfUfgccaaauus 1240 asAfsauuuGfgcaaggUfcAfuuugus 2088
{invAb} usu

D-1152 | asasaugaCfcUfUfGECfcaaauuccs 1241 asGfsgaaulUfuggcaaGfgUfcauuus 2089
{invAb} usu

D-1153 | asasugacCfuUfGfCEfCfaaauuccgs 1242 asCfsggaaUfuuggcaAfgGfucauus 2090
{invAb} usu

D-1154 | usgsaccuUfgCEfCEfAfAfauuccggas 1243 asUfsccggAfauuuggCfaAfggucas 2091
{invAb} usu

D-1155 | gsasccuuGfcCEfAfAfAfuuccggags 1244 usCfsuccgGfaauuugGfcAfaggucs 2092
{invAb} usu

D-1156 | ascscuugCfcAfAfAfUfuccggagas 1245 asUfscuccGfgaauuuGfgCfaaggus 2093
{invAb} usu

D-1157 | cscsuugcCfaAfAfUfUfccggagacs 1246 usGfsucucCfggaauulfgGfcaaggs 2094
{invAb} usu

D-1158 | cscsggagAfcAfAfCfUfuaaagaaus 1247 asAfsuucuUfuaaguuGfuCfuccggs 2095
{invAb} usu

D-1159 | csgsgagaCfaAfCfUfUfaaagaaucs 1248 usGfsauucUfuuaaguUfgUfcuccygs 2096
{invAb} usu

D-1160 | asgsauauCfuGftAfAfGfaggaccuas 1249 usUfsagguCfcucuucAfgAfuaucus 2097
{invAb} usu

D-1161 | gsasggacCfuAfAfCfUfcccaggaus 1250 asAfsuccuGfggaguuAfgGfuccucs 2098
{invAb} usu

D-1162 | gsasccuaAfcUfCECECfaggaugegs 1251 asCfsgcauCfcugggaGfulUfaggucs 2099
{invAb} usu

D-1163 | ascscuaaCfuCfCfCfAfggaugcggs 1252 asCfscgcalUfccuggghfgUfuaggus 2100
{invAb} usu

D-1164 | usgscggcAfgCEfGfAfAfgcaacacas 1253 asUfsguguUfgcuucgCfuGfccgcas 2101
{invAb} usu

D-1165 | gscsggcaGfcGfAfAfGfcaacacacs 1254 asGfsugugUfugcuucGfcUfgccges 2102
{invAb} usu

D-1166 | csasgcgaAfgCfAfAfCfacacucccs 1255 asGfsggagUfguguugCfulfcgcugs 2103
{invAb} usu

D-1167 | gscsgaagCfaAfCfAfCfacuccccas 1256 usUfsggggAfguguguUfgCfuucgces 2104
{invAb} usu

D-1168 | gscsaacaCfaCfUfCfCfccaagagus 1257 asAfscuculUfggggagUfgUfguugces 2105
{invAb} usu

D-1169 | csasagagUfuUfUfGEGfuucccaacs 1258 asGfsuuggGfaaccaaNfaCfucuugs 2106
{invAb} usu

D-1170 | gsasguuuUfgGfUfUfCfccaacuugs 1259 usCfsaaguUfgggaacCfaAfaacucs 2107
{invAb} usu

D-1171 | gsusuuugGfuUfCfCECfaacuugags 1260 usCfsucaaGfuugggaifcCfaaaacs 2108
{invAb} usu

D-1172 | ususgaagCfcAfCEAfUfuggaaucus 1261 usAfsgauuCfcaauguGfgCfuucaas 2109

{invAb}

usu
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D-1173 | cscsaggaGfaAfGECEGLfagcggaaas 1262 asUfsuuccGfcucgculUfcUfccuggs 2110
{invAb} usu

D-1174 | gsasccagAfuUfGECfUfaaugagaas 1263 usUfsucucAfuuagcaAfuCfuggucs 2111
{invAb} usu

D-1175 | gscsuaauGfaGfAfAfAfguggcucus 1264 asAfsgagcCfacuuucUfcAfuuagces 2112
{invAb} usu

D-1176 | asgscauuCfaUfGEfGEfAfcggcecggus 1265 usAfsccggCfcguccaUfgAfaugcus 2113
{invAb} usu

D-1177 | gscsauucAfuGEGEAfCfggccgguas 1266 usUfsaccgGfcecguccAfuGfaaugces 2114
{invAb} usu

D-1178 | csasuucaUfgGEfAfCEGEgccgguaas 1267 asUfsuaccGfgccgucCfaUfgaaugs 2115
{invAb} usu

D-1179 | asusucauGfgAfCEfGEGfccgguaacs 1268 usGfsuuacCfggccguCfcAfugaaus 2116
{invAb} usu

D-1180 | ususcaugGfaCfGfGECfcgguaacas 1269 usUfsguuaCfcggccgUfcCfaugaas 2117
{invAb} usu

D-1181 | uscsauggAfcGEGECECEgguaacaas 1270 usUfsuguuAfccggeccGfuCfcaugas 2118
{invAb} usu

D-1182 | asusggacGfgCfCEGEGfuaacaaags 1271 usCfsuuugUfuaccggCfcGfuccaus 2119
{invAb} usu

D-1183 | usgsgacgGfcCEfGEGEUfaacaaagas 1272 usUfscuuuGfuuaccgGfcCfguccas 2120
{invAb} usu

D-1184 | gsgsacggCfcGfGfUfAfacaaagaas 1273 asUfsucuuUfguuaccGfgCfcguccs 2121
{invAb} usu

D-1185 | ascsggccGfgUfAfAfCfaaagaacgs 1274 usCfsguucUfuuguuaCfcGfgccgus 2122
{invAb} usu

D-1186 | csgsgccgGfuAfAfCfAfaagaacgas 1275 usUfscqguuCfuuuguuAfcCfggccgs 2123
{invAb} usu

D-1187 | gsgsccggUfaAfCfAfAfagaacgaas 1276 asUfsucguUfcuuuguUfaCfcggecces 2124
{invAb} usu

D-1188 | gscscgguAfaCfAfAfAfgaacgaacs 1277 asGfsuucgUfucuuugUfuAfccgges 2125
{invAb} usu

D-1189 | cscsgguaAfcAfAfAfGfaacgaacgs 1278 asCfsguucGfuucuuuGfulfaccggs 2126
{invAb} usu

D-1190 | csgsguaaCfaAfAfGfAfacgaacggs 1279 asCfscguuCfguucuulUfgUfuaccygs 2127
{invAb} usu

D-1191 | gsgsuaacAfaAfGfAfAfcgaacggcs 1280 usGfsccgulUfcguucuUfuGfuuaccs 2128
{invAb} usu

D-1192 | asasagaaCfgAfAfCfGfgcaggugas 1281 asUfscaccUfgccguuCfgUfucuuus 2129
{invAb} usu

D-1193 | asusgaagCfcAfCfUfAfuacgacags 1282 asCfsugucGfuauaguGfgCfuucaus 2130
{invAb} usu

D-1194 | gsasagccAfcUfAfUfAfcgacaggus 1283 usAfsccugUfcguauaGfuGigcuucs 2131
{invAb} usu

D-1195 | asasgccaCfuAfUfAfCfgacagguas 1284 asUfsaccuGfucguauAfgUfggcuus 2132
{invAb} usu

D-1196 | asgsccacUfaUfAfCfGfacagguacs 1285 asGfsuaccUfgucgualUfaGfuggcus 2133
{invAb} usu

D-1197 | gscscacuNfuNfCEGENfcagguacces 1286 asGfsguacCfugucgunhfurfguggces 2134
{invAb} usu

D-1198 | cscsacuaUfaCfGfAfCfagguaccgs 1287 asCfsgguaCfcugucgUfalUfaguggs 2135
{invAb} usu

D-1199 | csascuaulfcGENfCENAfgguaccggs 1288 asCfscgguAfccugucGfuifuagugs 2136
{invAb} usu

D-1200 | ascsuauaCfgAfCEfAfGEguaccggces 1289 asGfsccggUfaccuguCfgUfauagus 2137

{invAb}

usu
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D-1201 | asascagaUfcCfULCEUfcccgagecus 1290 usAfsgcucGfggagagGfalUfcuguus 2138
{invAb} usu

D-1202 | ascsagauCfcUECfUfCfcecgagcuas 1291 usUfsagcuCfgggagaGfgAfucugus 2139
{invAb} usu

D-1203 | asgsauccUfcULCECECfgagcuaacs 1292 usGfsuuagCfucgggaGfaGfgaucus 2140
{invAb} usu

D-1204 | uscscucuCfcCfGfAfGfcuaacaccs 1293 usGfsguguUfagcucgGfgAfgaggas 2141
{invAb} usu

D-1205 | cscsucucCfcGfAfGfCfuaacaccas 1294 asUfsggugUfuagcucGfgGfagagys 2142
{invAb} usu

D-1206 | csuscuccCEgAfGECfUfaacaccaus 1295 usAfsugguGfuuagcuCfgGigagags 2143
{invAb} usu

D-1207 | uscsccgaGfcUfAfAfCfaccauaccs 1296 asGfsguauGfguguuaGfcUfcgggas 2144
{invAb} usu

D-1208 | cscscgagCfuAfAfCEfAfccauaccces 1297 usGfsgguaUfgguguuAfgCfucgggs 2145
{invAb} usu

D-1209 | gsgsggucAfgAfAfGEAfcgauagcas 1298 usUfsgcuaUfcgucuuCfuGfaccccs 2146
{invAb} usu

D-1210 | gsgsgucaGfaAfGfAfCfgauagcaas 1299 asUfsugcuAfucguculUfcUfgaccces 2147
{invAb} usu

D-1211 | gsuscagaAfgAfCEfGEAfuagcaaugs 1300 asCfsauugCfuaucguCfulfcugacs 2148
{invAb} usu

D-1212 | uscsagaaGfaCfGfAfUfagcaaugus 1301 asAfscauuGfcuaucgUfcUfucugas 2149
{invAb} usu

D-1213 | gsasagacGfaUfAfGfCfaaugugaas 1302 asUfsucacAfuugcuaUfcGfucuucs 2150
{invAb} usu

D-1214 | asgsacgaUfaGfCfAfAfugugaagcs 1303 asGfscuucAfcauugcUfalUfcqgucus 2151
{invAb} usu

D-1215 | asusggucAfcUfCfUfGfaaaaccgas 1304 asUfscgguUfuucagaGfuGfaccaus 2152
{invAb} usu

D-1216 | usgsgucaCfuCfUfGfAfaaaccgaus 1305 asAfsucggUfuuucagAfgUfgaccas 2153
{invAb} usu

D-1217 | gsgsucacUfcUfGfAfAfaaccgauus 1306 asAfsaucgGfuuuucaGfaGfugaccs 2154
{invAb} usu

D-1218 | gsasaaacCfgAfUfUfUfcagugcacs 1307 asGfsugcaCfugaaauCfgGfuuuucs 2155
{invAb} usu

D-1219 | asasccgaUfuUfCfAfGEfugcacgaus 1308 asAfsucguGfcacugaAfalUfcgguus 2156
{invAb} usu

D-1220 | usasuuucCfcCfAfAfUfggaugauas 1309 usUfsaucaUfccauugGfgGfaaauas 2157
{invAb} usu

D-1221 | cscscaauGfgAfUfGfAfuaaaauacs 1310 asGfsuauulUfuaucauCfcAfuugggs 2158
{invAb} usu

D-1222 | csasauggAfuGtAfUfAfaaauaccas 1311 asUfsgguaUfuuuaucAfuCfcauugs 2159
{invAb} usu

D-1223 | usgsgaugAfuAfAfAfAfuaccaucas 1312 usUfsgaugCfuauuuuAfuCfauccas 2160
{invAb} usu

D-1224 | asasauacCfaUfCtAfAfaaugcagces 1313 asGfscugcAfuuuugalUfgGfuauuus 2161
{invAb} usu

D-1225 | gsgsgcuuUfcNENfNfUfcuccauges 1314 asGfscaugGfagauuuGfaifageccces 2162
{invAb} usu

D-1226 | gsgscuuuCfaAfAfUfCfuccaugcus 1315 asAfsgcauGfgagauuUfgAfaagcces 2163
{invAb} usu

D-1227 | asasucucCfaUfGfCfUfgccucaaus 1316 usAfsuugaGfgcagcalfgGfagauus 2164
{invAb} usu

D-1228 | asuscuccAfuGfCfUfGfccucaauas 1317 asUfsauugAfggcagcAfuGfgagaus 2165

{invAb}

usu
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D-1229 | uscsuccaUfgCfULGECEcucaauacs 1318 asGfsuauuGfaggcagCfalUfggagas 2166
{invAb} usu

D-1230 | csusgccuCfaAfUfAfCfcugaacucs 1319 asGfsaguuCfagguauUfgAfggcags 2167
{invAb} usu

D-1231 | csusggaaCfaCfCfUfCfcaggaaaus 1320 asAfsuuucCfuggaggUfgUfuccags 2168
{invAb} usu

D-1232 | csusucggGfaUfUfUfUfgaagacaas 1321 asUfsugucUfucaaaaUfcCfcgaags 2169
{invAb} usu

D-1233 | cscsagaaGfgAfAfGfAfcecgcacucs 1322 asGfsagugCfggucuuCfcUfucugygs 2170
{invAb} usu

D-1234 | gsasaggaAfgAfCfCtGfcacuccuas 1323 asUfsaggaGfugcgguCfuUfccuucs 2171
{invAb} usu

D-1235 | asasggaaGfaCfCfGfCfacuccuaus 1324 asAfsuaggAfgugcggUfcUfuccuus 2172
{invAb} usu

D-1236 | asgsgaagAfcCEGECEfAfcuccuaugs 1325 asCfsauvagGfagugcgGfuCfuuccus 2173
{invAb} usu

D-1237 | gsgsaagaCfcGECEfAfCfuccuauggs 1326 asCfscauaGfgagugcGfgUfcuuccs 2174
{invAb} usu

D-1238 | gsasagacCfgCfAfCEfUfccuauggces 1327 asGfsccauAfggagugCigGfucuucs 2175
{invAb} usu

D-1239 | asgsaccgCfaCfUfCECfuauggcugs 1328 usCfsagccAfuaggagUfgCfggucus 2176
{invAb} usu

D-1240 | cscsgcacUfcCEfUfAfUfggcugaags 1329 usCfsuucaGfccauagGfaGfugcggs 2177
{invAb} usu

D-1241 | usasagcaCfaUfAfAfAfggcgaaacs 1330 asGfsuuucGfccuuualfgUfgcuuas 2178
{invAb} usu

D-1242 | asasgcacAfuAfAfAfGfgcgaaacus 1331 asAfsguuuCfgccuuuAfuGfugcuus 2179
{invAb} usu

D-1243 | gscsacauAfaAfGEfGECfgaaacugas 1332 asUfscaguUfucgcculUfuAfugugces 2180
{invAb} usu

D-1244 | gsasuuccAfaGfUfCECfaugugagygs 1333 asCfscucaCfauggacUfuGfgaaucs 2181
{invAb} usu

D-1245 | asusuccaAfgUECECEAfugugagggs 1334 asCfsccucAfcauggaCfulfggaaus 2182
{invAb} usu

D-1246 | cscsaaguCfcAfULGEUfgaggggcas 1335 asUfsgcccCfucacauGfgAfcuuggs 2183
{invAb} usu

D-1247 | csasagucCfaUfGfUfGfaggggcaus 1336 asAfsugccCfcucacalUfgGfacuugs 2184
{invAb} usu

D-1248 | gsusccauGfuGfAfGEfGfggcauggcs 1337 asGfsccauGfccccucAfcAfuggacs 2185
{invAb} usu

D-1249 | gscsagcuGfcGEGEUfGfagaguuuas 1338 asUfsaaacUfcucaccGfcAfgcuges 2186
{invAb} usu

D-1250 | asgscugcGEgUEGEAfGEfaguuuacus 1339 asAfsguaaAfcucucaCfcGfcagcus 2187
{invAb} usu

D-1251 | cscscagaGfaAfAfCfUfgcagcucus 1340 asAfsgagcUfgcacuulfcUfcugggs 2188
{invAb} usu

D-1252 | csasaagcAfuGECEAfGEcccuucugs 1341 asCfsagaaGfggcugcAfuGfcuuugs 2189
{invAb} usu

D-1253 | cscsuucuGfcCfUfCEfUfagaccauus 1342 asNfsauggUfcuagagGfciAfgaaggs 2190
{invAb} usu

D-1254 | uscsugccUfcUfAfGEAfccauuuggs 1343 asCfscaaaUfggucuaGfaGfgcagas 2191
{invAb} usu

D-1255 | uscsuagaCfcAfUfUfUfggcaucggs 1344 asCfscgauGfccaaauGfgUfcuagas 2192
{invAb} usu

D-1256 | csusagacCfaUfUfUfGEgcaucggces 1345 asGfsccgaUfgccaaaUfgGfucuags 2193

{invAb}

usu
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D-1257 | usasgaccAfuUfULGEGEcaucggcus 1346 asAfsgccgAfugeccaaAfuGfgucuas 2194
{invAb} usu

D-1258 | asgsaccaUfuUfGEGECfaucggcucs 1347 asGfsagccGfaugeccaAfalUfggucus 2195
{invAb} usu

D-1259 | ususuggcAfuCEGEGECfuccuguuus 1348 asAfsaacaGfgagccgAfuGfccaaas 2196
{invAb} usu

D-1260 | gsgscaucGfgCfUfCECfuguuuccas 1349 asUfsggaaAfcaggagCfcGfaugcces 2197
{invAb} usu

D-1261 | uscsggcuCfcUfGEUfUfuccauugcs 1350 asGfscaauGfgaaacaGfgAfgccgas 2198
{invAb} usu

D-1262 | gsgscuccUfgUfUfUfCfcauugccus 1351 asAfsggcaAfuggaaaCfaGfgagccs 2199
{invAb} usu

D-1263 | usasggcaUfuUfUfGfUfaauuggaas 1352 usUfsuccaAfuuacaaAfalUfgccuas 2200
{invAb} usu

D-1264 | asgsgcauUfuUfGfUfAfauuggaaas 1353 asUfsuuccAfauuacaAfaAfugccus 2201
{invAb} usu

D-1265 | asusuuugUfaAfUfUfGEgaaagucas 1354 usUfsgacuUfuccaauUfaCfaaaaus 2202
{invAb} usu

D-1266 | ususuguaAfuUfGEGEfAfaagucaags 1355 usCfsuugaCfuuuccaAfulUfacaaas 2203
{invAb} usu

D-1267 | asasuuggAfaAfGfUfCfaagacugcs 1356 usGfscaguCfuugacuUfuCfcaauus 2204
{invAb} usu

D-1268 | gsgsaaagUfcAfAfGEAfcugcaguas 1357 asUfsacugCfagucuuGfaCfuuuccs 2205
{invAb} usu

D-1269 | gsuscaagAfcUEfGECEfAfguaugugcs 1358 usGfscacalUfacugcaGfuCfuugacs 2206
{invAb} usu

D-1270 | uscsaagaCfuGfCfAfGfuaugugcas 1359 asUfsgcacAfuacugcAfgUfcuugas 2207
{invAb} usu

D-1271 | ascsacacAfcAfGEUfAfguggagcus 1360 asAfsgcucCfacuacuGfuGfugugus 2208
{invAb} usu

D-1272 | csascacaGfuAfGfUfGfgagcuuucs 1361 asGfsaaagCfuccacuAfcUfgugugs 2209
{invAb} usu

D-1273 | ascsacagUfaGfUfGEGfagcuuuccs 1362 asGfsgaaaGfcuccacUfaCfugugus 2210
{invAb} usu

D- ascsaguaGfuGEtGEAfGfcuuuccuas 2821 usUfsaggaAfagcuccAfcUfacugus 2822

12738 | (invAb} usu

D-1274 | gscsuuucCfuAfAfCfAfcuagcagas 1363 asUfscugcUfaguguuAfgGfaaagces 2211
{invAb} usu

D-1275 | usasacacUfaGfCfAfGfagauuaaus 1364 asAfsuuaaUfcucugcUfaGfuguuas 2212
{invAb} usu

D-1276 | asascacuAfgCfAfGEAfgauuaaucs 1365 usGfsauuaAfucucugCfuAfguguus 2213
{invAb} usu

D-1277 | ascsacuaGfcAfGEfAfGfauuaaucas 1366 asUfsgauuAfaucucuGfcUfagugus 2214
{invAb} usu

D-1278 | csusagcaGfaGfAfUfUfaaucacuas 1367 asUfsagugAfuuaaucUfcUfgcuags 2215
{invAb} usu

D-1279 | asgsagauUfaAfUfCfAfcuacauuas 1368 asUfsaaugUfagugauUfaAfucucus 2216
{invAb} usu

D-1280 | csusacauUfaGfAfCfAfacacucaus 1369 asAfsugagUfguugucUfaAfuguags 2217
{invAb} usu

D-1281 | usascauuAfgAfCtAfAfcacucaucs 1370 asGfsaugaGfuguuguCfuAfauguas 2218
{invAb} usu

D-1282 | csasuuagAfcAfAfCEfAfcucaucuas 1371 asUfsagauGfaguguuGfuCfuaaugs 2219
{invAb} usu

D-1283 | gsgsauaaCfuGfAfGfAfaacaagags 1372 usCfsucuuGfuuucucAfgUfuauccs 2220

{invAb}

usu
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D-1284 | gsasgaccAfuUfCEfULCfugucuaacs 1373 asGfsuuagAfcagagaAfuGfgucucs 2221
{invAb} usu

D- csusgucuAfaCfUEGEUfgauaaaaas 1374 asUfsuuuuAfucacagUfuAfgacags 2222

1284 | (invAb} usu

D-1285 | uscsaggaCfuUfUfAfUfucuauagas 1375 asUfscuauAfgaauaaAfgUfccugas 2223
{invAb} usu

D-1286 | ascsuuuaUfuCfUfAfUfagagcaaas 1376 asUfsuugcUfcuauagAfalUfaaagus 2224
{invAb} usu

D-1287 | ususauucUfaUfAfGEfAfgcaaacuus 1377 asAfsaguulUfgcucualfaGfaauaas 2225
{invAb} usu

D-1288 | usasuucuAfuAfGEfAfGEfcaaacuugs 1378 asCfsaaguUfugcucuAfulAfgaauas 2226
{invAb} usu

D-1289 | ususcuauAfgAfGECfAfaacuugcus 1379 asAfsgcaaGfuuugcuCfuAfuagaas 2227
{invAb} usu

D-1290 | csusguggAfgGEGECECfaugcucucs 1380 asGfsagagCfauggccCfuCfcacags 2228
(invAb} usu

D-1291 | gscsucucCfuULGEGEfAfcccaguuas 1381 usUfsaacuGfgguccaAfgGfagagces 2229
{invAb} usu

D-1292 | uscsuccuUfgGfAfCfCfcaguuaacs 1382 asGfsuuaaCfugggucCfaAfggagas 2230
(invAb} usu

D-1293 | csusccuuGtfgAfCECECfaguuaacus 1383 asAfsguuaAfcuggguCfcAfaggags 2231
{invAb} usu

D-1294 | cscsuuggAfcecCfCEfAfGfuuaacuges 1384 usGfscaquUfaacuggGfuCfcaaggs 2232
(invAb} usu

D-1295 | csusuggaCfcCEfAfGEfUfuaacugcas 1385 usUfsgcagUfuaacugGfgUfccaags 2233
{invAb} usu

D-1296 | gsgsacccAfqgUfUfAfAfcugcaaacs 1386 asGfsuuugCfaguuaaCfuGfgguccs 2234
{invAb} usu

D-1297 | gsascccaGfuUfAfAfCfugcaaacgs 1387 asCfsguuuGfcaguuaAfcUfgggucs 2235
{invAb} usu

D-1298 | ascsccagUfuAfAfCfUfgcaaacgus 1388 asAfscguuUfgcaguuAfaCfugggus 2236
{invAb} usu

D-1299 | cscscaguUfaAfCfUfGfcaaacgugs 1389 asCfsacguUfugcaguUfaAfcugggs 2237
{invAb} usu

D-1300 | cscsaguuAfaCfUfGfCfaaacgugcs 1390 usGfscacgUfuugcagUfuAfacuggs 2238
{invAb} usu

D-1301 | csasguuaAfcUELGECEAfaacgugcas 1391 asUfsgcacGfuuugcaGfulfaacugs 2239
{invAb} usu

D-1302 | ususaacuGfcAfAfAfCfgugcauugs 1392 asCfsaaugCfacguuuGfcAfguuaas 2240
{invAb} usu

D-1303 | csusgcaaAfcGEULGECfauuggagces 1393 asGfscuccAfaugcacGfulUfugcags 2241
{invAb} usu

D-1304 | usgscaaaCfgUfGfCfAfuuggagcces 1394 asGfsgcucCfaaugcaCfgUfuugcas 2242
{invAb} usu

D-1305 | asascgugCfaUfUfGEGfagcccuaus 1395 asAfsuaggGfcuccaaUfgCfacguus 2243
{invAb} usu

D-1306 | ascsgugcAfuUfGEGEAfgcccuauus 1396 asAfsauagGfgcuccaAfuGfcacgus 2244
{invAb} usu

D-1307 | gsusgcauUfgGEALGECEccuauuugs 1397 asCfsaaauAfgggcucCfaAfugcacs 2245
{invAb} usu

D-1308 | usgscauuGfgAfGECECfcuauuugces 1398 asGfscaaaUfagggcuCfcAfaugcas 2246
{invAb} usu

D-1309 | usgsgagcCfcUfAfUfUfugcugecygs 1399 asCfsggcaGfcaaauaGfgGfcuccas 2247
{invAb} usu

D-1310 | gsgsagccCfuAfUfUfUfgcugeccges 1400 asGfscggcAfgcaaauAfgGfgcucces 2248

{invAb}

usu
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D-1311 | gsasgcccUfaUfULULGEcugcecgecus 1401 asAfsgcggCfagcaaalUfaGfggcucs 2249
{invAb} usu

D-1312 | asgscccuAfuUftUEGECfugecgecugs 1402 asCfsagcgGfcagcaaAfuAfgggcus 2250
{invAb} usu

D-1313 | cscsgcugCEcAfULULCfuagugaccs 1403 asGfsgucaCfuagaauGfgCfagcgygs 2251
{invAb} usu

D-1314 | usgsccauUfcUfAfGfUfgaccuuucs 1404 asGfsaaagGfucacuaGfaAfuggcas 2252
{invAb} usu

D-1315 | gscscauuCfuAfGfUfGfaccuuuccs 1405 usGfsgaaaGfgucacuAfgAfauggces 2253
{invAb} usu

D-1316 | csusagugAfcCfUfUfUfccacagags 1406 asCfsucugUfggaaagGfuCfacuags 2254
{invAb} usu

D-1317 | asgsagcuGfcGECECfUfuccucacygs 1407 asCfsgugaGfgaaggcGfcAfgcucus 2255
{invAb} usu

D-1318 | gscsgccuUfcCEULCEAfcgugugugs 1408 usCfsacacAfcgugagGfaAfggcges 2256
{invAb} usu

D-1319 | cscsucacGfuGfUfGEfUfgaaagguus 1409 asAfsaccuUfucacacAfcGfugaggs 2257
{invAb} usu

D-1320 | csuscacgUfgUEGEUEGfaaagguuus 1410 asAfsaaccUfuucacaCfaCfgugags 2258
{invAb} usu

D-1321 | ususcagcCfcUECEfAfGEguagauggs 1411 usCfscaucUfaccugaGfgGfcugaas 2259
{invAb} usu

D-1322 | uscsagccCfuCfAfGEfGfuagauggas 1412 usUfsccauCfuaccughAfgGfgcugas 2260
{invAb} usu

D-1323 | asgscccuCfaGfGfUfAfgauggaags 1413 asCfsuuccAfucuaccUfgAfgggcus 2261
{invAb} usu

D- csascgauGfgCEtAfGEUfgcagucaus 2823 asAfsugacUfgcacugCfcAfucgugs 2824

1323B {invAb} usu

D-1324 | uscsaggaUfgUfUfUfCfuucaggacs 1414 asGfsuccuGfaagaaaCfaUfccugas 2262
{invAb} usu

D-1325 | ususccucAfgCfUfGEAfcaaggaaus 1415 asAfsuuccUfugucagCfuGfaggaas 2263
{invAb} usu

D-1326 | asgscugaCfaAfGEGEAfauuuuggus 1416 asAfsccaaAfauuccuUfgUfcagcus 2264
{invAb} usu

D-1327 | gsasauuuUfgGfULfCECfcugeccuags 1417 asCfsuaggCfagggacCfaAfaauucs 2265
{invAb} usu

D-1328 | asasuuuuGfgUECECECfugccuagygs 1418 usCfscuagGfcagggaCfcAfaaauus 2266
{invAb} usu

D- ususuuggUfcCEfCEfUfGEccuaggacs 2825 asGfsuccuAfggcaggGfaCfcaaaas 2826

13288 | (invAb} usu

D-1329 | ususugguCfcCfULGECEfcuaggaccs 1419 asGfsguccUfaggcagGfgAfccaaas 2267
{invAb} usu

D-1330 | csusgccuAfgGEfAfCECfgggucaucs 1420 asGfsaugaCfccggucCfulAfggcags 2268
{invAb} usu

D-1331 | ascsagagAfgAtUtGEtGtuaagcagces 1421 asGtscugcUtuaccauCtuCtucugus 2269
{invAb} usu

D-1332 | gsasgagaUfgGfUfAfAfgcagcugus 1422 usAfscagcUfgcuuacCfalUfcucucs 2270
{invAb} usu

D-1333 | asgsagauGfgUEfAfAfGfcagcuguas 1423 asUfsacagCfugcuuaCfcAfucucus 2271
(invAb} usu

D-1334 | gsasgaugGfuAfAfGECfagcuguaus 1424 asAfsuacaGfcugcuuAfcCfaucucs 2272
{invAb} usu

D-1335 | gsusaagcAfgCEfUEGEUfaugaaugces 1425 asGfscauuCfauacagCfuGfcuuacs 2273

{invAb}

usu
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D-1336 | asgscagcULfgUEAfULGLaaugcugas 1426 asUfscagcAfuucauaCfaGfcugcus 2274
{invAb} usu

D-1337 | gsasuuuuAfaAfAfCECfaggucaugs 1427 asCfsaugaCfcugguuUfuAfaaaucs 2275
{invAb} usu

D-1338 | ususuuaaAfaCfCfAfGfgucaugggs 1428 usCfsccauGfaccuggUfuUfuaaaas 2276
{invAb} usu

D-1339 | csusgaacAfcUfGEfAfCfugcacuuas 1429 asUfsaaguGfcagucaGfuGfuucags 2277
{invAb} usu

D-1340 | usgsaacaCfuGfAfCfUfgcacuuacs 1430 asGfsuaagUfgcagucAfgUfguucas 2278
{invAb} usu

D-1341 | csascuuaCfcAfGfUfCfugauuuuas 1431 asUfsaaaaUfcagacuGfgUfaagugs 2279
{invAb} usu

D-1342 | ascscaguCfuGfAfUfUfuuaucgucs 1432 usGfsacgaUfaaaaucAfgAfcuggus 2280
{invAb} usu

D-1343 | cscsagucUfgAfUfUfUfuaucgucas 1433 usUfsgacgAfuaaaauCfaGfacuggs 2281
{invAb} usu

D-1344 | uscsugauUfuUfAfUfCfgucaaacas 1434 asUfsguuuGfacgauaAfaAfucagas 2282
{invAb} usu

D-1345 | csusgauuUfuAfUfCEGfucaaacacs 1435 asGfsuguuUfgacgauAfaAfaucags 2283
{invAb} usu

D-1346 | usgsauuuUfaUfCfGEfUfcaaacaccs 1436 usGfsgugulUfugacgaUfaAfaaucas 2284
{invAb} usu

D-1347 | gsasuuuuAfuCfGfUfCfaaacaccas 1437 usUfsggugUfuugacgAfuAfaaaucs 2285
{invAb} usu

D-1348 | asusuuuaUfcGfUfCfAfaacaccaas 1438 asUfsugguGfuuugacGfalUfaaaaus 2286
{invAb} usu

D-1349 | ususaucgUfcAfAfAfCfaccaagccs 1439 usGfsgcuuGfguguuuGfaCfgauaas 2287
{invAb} usu

D-1350 | usasucguCfaAfAfCfAfccaagccas 1440 asUfsggcuUfgguguulUfgAfcgauas 2288
{invAb} usu

D-1351 | csasugcuCfaUfGEGECfaaucuguus 1441 asAfsacagAfuugccalUfgAfgcaugs 2289
{invAb} usu

D-1352 | uscsauggCfaAfUfCEUfguuuggggs 1442 asCfscccaAfacagaulUfgCfcaugas 2290
{invAb} usu

D-1353 | gsusuuugUfuGfUfGEGfcacuageces 1443 usGfsgcuaGfugccacAfaCfaaaacs 2291
{invAb} usu

D-1354 | ususuuguUfgUEGEGECfacuagccas 1444 usUfsggcuAfgugccaCfaAfcaaaas 2292
{invAb} usu

D-1355 | ususuguuGfuGfGfCfAfcuagccaas 1445 usUfsuggcUfaqugccAfcAfacaaas 2293
{invAb} usu

D-1356 | ususguugUfgGEfCfAfCfuagccaaas 1446 asUfsuuggCfuagugcCfaCfaacaas 2294
{invAb} usu

D-1357 | gsusugugGEfcAfCfUfAfgccaaacas 1447 asUfsguuuGfgcuaguGfcCfacaacs 2295
{invAb} usu

D-1358 | ususguggCfaCfUfAfGfccaaacaus 1448 usAfsuguuUfggcuagUfgCfcacaas 2296
{invAb} usu

D-1359 | usgsuggcAfcUfAfGECfcaaacauas 1449 usUfsauguUfuggcuaGfuGfccacas 2297
{invAb} usu

D-1360 | gsusggcaCfuNfGfCfCfaaacauaas 1450 usUfsuaugUfuuggcunfgUfgccacs 2298
{invAb} usu

D-1361 | usgsgcacUfaGfCfCfAfaacauaaas 1451 asUfsuuauGfuuuggcUfaGfugccas 2299
{invAb} usu

D-1362 | gsgscaculfgCfCENfAfacauaaags 1452 asCfsuuualfguuuggCfuifgugcces 2300
{invAb} usu

D-1363 | gscsacuaGfcCfAfAfAfcauaaaggs 1453 asCfscuuuAfuguuugGicUfagugces 2301

{invAb}

usu
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D-1364 | asgsccaaAfcAfULAfAfaggggcuus 1454 usAfsagccCfcuuuauGfulUfuggcus 2302
{invAb} usu

D-1365 | gscscaaaCfaUfAfAfAfggggcuuas 1455 usUfsaagcCfccuuualfgUfuuggces 2303
{invAb} usu

D-1366 | cscsaaacAfuAfAfAfGfgggcuuaas 1456 asUfsuaagCfcccuuuAfuGfuuuggs 2304
{invAb} usu

D-1367 | csasaacaUfaAfAfGEGfggcuuaags 1457 asCfsuuaaGfccccuulUfalUfguuugs 2305
{invAb} usu

D-1368 | asasacauAfaAfGEGEGEfgcuuaagus 1458 asAfscuuaAfgcccecculfuAfuguuus 2306
{invAb} usu

D-1369 | asascauaAfaGEGEGEGEcuuaagucs 1459 usGfsacuuAfagccccUfuUfauguus 2307
{invAb} usu

D-1370 | ascsauaaAfgGEGEGECfuuaagucas 1460 asUfsgacuUfaagcccCfulUfuaugus 2308
{invAb} usu

D-1371 | asusaaagGfgGfCfUfUfaagucagces 1461 asGfscugaCfuuaagcCfcCfuuuaus 2309
{invAb} usu

D-1372 | usasaaggGfgCfUfUfAfagucagccs 1462 asGfsgcugAfcuuaagCfcCfcuuuas 2310
{invAb} usu

D-1373 | asgsgggcUfuAfAfGEUfcageccuges 1463 usGfscaggCfugacuuAfaGfccccus 2311
{invAb} usu

D-1374 | asasgucaGfcCfUfGECfauacagags 1464 asCfsucugUfaugcagGfcUfgacuus 2312
{invAb} usu

D-1375 | asgsucagCfcUfGEfCfAfuacagaggs 1465 usCfscucuGfuaugcaGfgCfugacus 2313
{invAb} usu

D-1376 | asgsccugCfaUfAfCfAfgaggaucgs 1466 asCfsgaucCfucugualUfgCfaggcus 2314
{invAb} usu

D-1377 | gscscugcAfuAfCfAfGfaggaucggs 1467 asCfscgauCfcucuqguAfuGfcaggcs 2315
{invAb} usu

D-1378 | cscsugcaUfaCfAfGEAfggaucgggs 1468 asCfsccgaUfccucugUfalUfgcaggs 2316
{invAb} usu

D-1379 | ascsagagGfaUfCtGEGfggagagaas 1469 asUfsucucUfcccecgalUfcCfucugus 2317
{invAb} usu

D-1380 | gsasguacUfuAfCfCEfAfgaguuuaas 1470 asUfsuaaaCfucugguAfaGfuacucs 2318
{invAb} usu

D-1381 | csusgcacUfaAfAfAfUfccccaaacs 1471 asGfsuuugGfggauuulUfaGfugcags 2319
{invAb} usu

D-1382 | usgscacuAfaAfAfUfCfcccaaacus 1472 asAfsguuuGfgggauulUfuAfgugcas 2320
{invAb} usu

D-1383 | csascuaaAfaUfCfCfCfcaaacugas 1473 asUfscaguUfuggggaUfuUfuagugs 2321
{invAb} usu

D-1384 | asasucccCfaAfAfCfUfgacagguas 1474 usUfsaccuGfucaguulUfgGfggauus 2322
{invAb} usu

D-1385 | cscsaaacUfgAfCEAfGEguaaaugus 1475 usAfscauulUfaccuguCfaGfuuuggs 2323
{invAb} usu

D-1386 | csasaacuGfaCfAfCfGfuaaauguas 1476 asUfsacauUfuaccugUfcAfguuugs 2324
{invAb} usu

D-1387 | asasacugAfcAfGEGEUfaaauguags 1477 asCfsuacalUfuuaccuGfuCfaguuus 2325
{invAb} usu

D-1388 | ascsugacNfgGfUfAfAfauguagcces 1478 asGfsgcuaCfauuuacCfuGfucagus 2326
{invAb} usu

D-1389 | asuscuaaAfuCfAfCfAfcuauuuucs 1479 asGfsaaaaUfagugugAfuUfuagaus 2327
{invAb} usu

D-1390 | csusaaauCfaCfAfCfUfauuuucgas 1480 asUfscgaaAfauagugUfgiAfuuuags 2328
{invAb} usu

D-1391 | usasaaucAfcAfCEfUEfAfuuuucgags 1481 usCfsucgaAfaauaguGfuGfauuuas 2329

{invAb}

usu
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D-1392 | asasucacAfcULAfULfUfuucgagaus 1482 asAfsucucGfaaaauaGfuGfugauus 2330
{invAb} usu

D-1393 | uscsacacUfaUfUfUfUfcgagaucas 1483 asUfsgaucUfcgaaaaUfaGfugugas 2331
{invAb} usu

D-1394 | csascacuAfuUfUfUfCfgagaucaus 1484 asAfsugauCfucgaaaAfuAfgugugs 2332
{invAb} usu

D-1395 | ascsacuaUfuUfUfCfGfagaucaugs 1485 asCfsaugaUfcucgaaAfaUfagugus 2333
{invAb} usu

D-1396 | ascsuauuUfuCfGfAfGfaucauguas 1486 asUfsacauGfaucucgAfaAfauagus 2334
{invAb} usu

D-1397 | csusauuuUfcGEfAfGEAfucauguaus 1487 usAfsuacaUfgaucucGfaAfaauags 2335
{invAb} usu

D-1398 | asusuuucGfaGfAfUfCfauguauaas 1488 usUfsuauaCfaugaucUfcGfaaaaus 2336
{invAb} usu

D-1399 | ususcgagAfuCfAfUfGfuauaaaaas 1489 asUfsuuuuAfuacaugAfuCfucgaas 2337
{invAb} usu

D-1400 | asasaaaaGfaAfGfUfCfaugcugugs 1490 asCfsacagCfaugacuUfcUfuuuuus 2338
{invAb} usu

D-1401 | usgscuguGfuGfGfCfCfaauuauaas 1491 asUfsuauaAfuuggccAfcAfcagecas 2339
{invAb} usu

D-1402 | ususggagGfgAfCEfCEfAfggaaaugus 1492 usAfscauulUfccugguCfcCfuccaas 2340
{invAb} usu

D-1403 | ascscaggAfaAfUfGfUfaagacaccs 1493 usGfsguguCfuuacauUfuCfcuggus 2341
{invAb} usu

D-1404 | cscsaggaAfaUfGfUfAfagacaccas 1494 usUfsggugUfcuuacalUfuUfccuggs 2342
{invAb} usu

D-1405 | gsusgugcCfuGfAfUfGfucaccucas 1495 asUfsgaggUfgacaucAfgGfcacacs 2343
{invAb} usu

D-1406 | usgsugccUfgAfUfGEfUfcaccucaus 1496 asAfsugagGfugacauCfaGfgcacas 2344
{invAb} usu

D-1407 | gsusgccuGfaUfGtUfCfaccucaugs 1497 usCtsaugaGfgugacalUfcAfggcacs 2345
{invAb} usu

D-1408 | gscscugaUfgUECfAfCEfcucaugaus 1498 asAfsucauGfaggugaCfaUfcaggcs 2346
{invAb} usu

D-1409 | ususuuuuAfaCfUfCECfugcgccaas 1499 asUfsuggcGfcaggagUfuAfaaaaas 2347
{invAb} usu

D-1410 | ususaacuCfcUfGEfCEGEfccaaggacs 1500 usGfsucculfggcgcaGfgAfguuaas 2348
{invAb} usu

D-1411 | asascuccUfgCfGfCfCfaaggacags 1501 asCfsuqgucCfuuggcgCfaGfgaguus 2349
{invAb} usu

D-1412 | ascsuccuGfcGfCECfAfaggacagus 1502 asAfscuguCfcuuggcGfcAfggagus 2350
{invAb} usu

D-1413 | usgsuccaCfcULtULUfGEfugcuuugcs 1503 asGfscaaaGfcacaaaGfgUfggacas 2351
{invAb} usu

D-1414 | uscscaccUfuUfGfUfGfcuuugegas 1504 asUfscgcaAfagcacaAfaGfguggas 2352
{invAb} usu

D-1415 | csasccuuUfgUEGECEUfuugcgaggs 1505 asCfscucgCfaaagcaCfaAfaggugs 2353
{invAb} usu

D-1416 | cscsuuugUfgCEfUfUfUfgcgaggeces 1506 asGfsgccuCfgcaaagCfaCfaaaggs 2354
{invAb} usu

D-1416 | cscsuuugUEgCEUfUfUfgegaggcecs 1507 asGfsgccuCfgcaaagCfaCfaaaggs 2355
{invAb} usu

D-1417 | gsasgcccNEgGECENEUfcugcucgces 1508 asGfscgagCfagaugcCfuGfggcucs 2356
{invAb} usu

D-1418 | cscscaggCfaUfCEfUEGEfcucgccugs 1509 asCfsaggcGfagcagaUfgCfcugggs 2357

{invAb}

usu
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D-1419 | csasggcaUfcULGECEULfcgccugeces 1510 usGfsgcagGfcgagcaGfalUfgccugs 2358
{invAb} usu

D-1420 | gscsaucuGfcUECEGECfcugeccacgs 1511 asCfsguggCfaggcgaGfcAfgaugces 2359
{invAb} usu

D-1421 | usgsccacGEgCEfULGEfAfccagagaas 1512 asUfsucucUfggucagCfcGfuggcas 2360
{invAb} usu

D-1422 | gsasgcucUfgCfCfUfUfagacgacgs 1513 asCfsgucgUfcuaaggCfaGfagcucs 2361
{invAb} usu

D-1423 | asgscucuGfcCfUfUfAfgacgacgus 1514 asAfscgucGfucuaagGfcAfgagcus 2362
{invAb} usu

D-1424 | gscsucugCfcUfUfAfGfacgacgugs 1515 asCfsacguCfgucuaaGfgCfagagcs 2363
{invAb} usu

D-1425 | csuscugcCfuUfAfGEAfcgacgugus 1516 asAfscacgUfcgucuaAfgGfcagags 2364
{invAb} usu

D-1426 | uscsugccUfuAfGEAfCfgacguguus 1517 usAfsacacGfucgucuAfaGfgcagas 2365
{invAb} usu

D-1427 | csusgcculUfaGfAfCEGfacguguuas 1518 asUfsaacaCfgucgucUfaAfggcags 2366
{invAb} usu

D-1428 | gscscuuaGfaCfGEfAfCEguguuacas 1519 asUfsguaaCfacgucgUfcUfaaggcs 2367
{invAb} usu

D-1429 | cscsuuagAfcGEAfCEGEfuguuacags 1520 asCfsuguaAfcacgucGfuCfuaaggs 2368
{invAb} usu

D-1430 | csusuagaCfgAfCfGfUfguuacagus 1521 usAfscuguAfacacqguCfgUfcuaags 2369
{invAb} usu

D-1431 | usasgacgAfcGfUfGEfUfuacaguaus 1522 asAfsuacuGfuaacacGfuCfgucuas 2370
{invAb} usu

D-1432 | ascsgacgUfgUfUfAfCfaguaugaas 1523 asUfsucauAfcuguaaCfaCfgucgus 2371
{invAb} usu

D-1433 | ascsacagCfaGfAfGEfGfcacccucgs 1524 asCfsgaggGfugccucUfgCfugugus 2372
{invAb} usu

D-1434 | csascagcAfgAfGEGECfacccucgus 1525 usAfscgagGfgugccuCfuGfcugugs 2373
{invAb} usu

D-1435 | ascsagcaGfaGEfGEfCEfAfcccucguas 1526 asUfsacgaGfggugccUfcUfgcugus 2374
{invAb} usu

D-1436 | csasgcagAfgGECEAfCfccucguaus 1527 asAfsuacgAfgggugcCfuCfugcugs 2375
{invAb} usu

D-1437 | asgscagaGfgCfAfCECEfcucguaugs 1528 asCfsauacGfagggugCfcUfcugcus 2376
{invAb} usu

D-1438 | gscsagagGfcAfCfCfCfucguaugus 1529 asAfscauvaCfgaggguGfcCfucugces 2377
{invAb} usu

D-1439 | csasgaggCfaCfCEfCfUfcguauguus 1530 asAfsacauAfcgagggUfgCfcucugs 2378
{invAb} usu

D-1440 | asgsaggcAfcCECEtUECEguauguuus 1531 asAfsaacaUfacgaggGfuGfccucus 2379
{invAb} usu

D-1441 | gsasggcaCfcCfUfCEGfuauguuuus 1532 asAfsaaacAfuacgagGfgUfgccucs 2380
{invAb} usu

D-1442 | gsgscaccCEfuCEGEtUfAfuguuuugas 1533 usUfscaaaAfcauacgAfgGigugcces 2381
{invAb} usu

D-1443 | cscscucgUfaUfGEfUfUfuugaaagus 1534 asNfscuuuCfaaaacaUfaCfgagggs 2382
{invAb} usu

D-1444 | asusguaaAfaCfUfAfUfacugacccs 1535 asGfsggucAfguauagUfuUfuacaus 2383
{invAb} usu

D-1445 | usgsuaaalfcUEfAfUEfAfcugaccegs 1536 asCfsggguCfaguauaGfulfuuacas 2384
{invAb} usu

D-1446 | gsusaaaaCfuAfUfAfCfugacccgus 1537 asAfscgggUfcaguauAfgUfuuuacs 2385

{invAb}

usu
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D-1447 | usasaaacUfaUfAfCfUfgacccguus 1538 asAfsacggGfucagualUfaGfuuuuas 2386
{invAb} usu

D-1448 | ascsuauaCfuGfAfCECfcguuuucas 1539 asUfsgaaaAfcgggucAfgUfauagus 2387
{invAb} usu

D-1449 | asusacugAfcCECEGEUfuuucaguus 1540 asAfsacugAfaaacggGfuCfaguaus 2388
{invAb} usu

D-1450 | ususucagUfuUfUfAfAfagggucgus 1541 asAfscgacCfcuuuaaAfaCfugaaas 2389
{invAb} usu

D-1451 | ususcaguUfuUfAfAfAfgggucgugs 1542 usCfsacgaCfccuuuaAfaAfcugaas 2390
{invAb} usu

D-1452 | uscsaguuUfuAfAfAfGEfggucgugas 1543 asUfscacgAfcccuuuAfaAfacugas 2391
{invAb} usu

D-1453 | csasguuuUfaAfAfGEGEgucgugags 1544 usCfsucacGfacccuuUfaAfaacugs 2392
{invAb} usu

D-1454 | gsusuuuaAfaGEiGEGEfUfcgugagaas 1545 usUfsucucAfcgacccUfuUfaaaacs 2393
{invAb} usu

D- ususuuaaAfgGEGEfUfCfgugagaaas 2827 asUfsuucuCfacgaccCfuUfuaaaas 2828

1454B {invAb} usu

D-1455 | ususuaaaGfgGfUfCfGfugagaaacs 1546 asGfsuuucUfcacgacCfcUfuuaaas 2394
(invAb} usu

D-1456 | usasaaggGfuCtGfUfGfagaaacugs 1547 asCfsaguuUfcucacgAfcCfcuuuas 2395
{invAb} usu

D-1457 | asasagggUfcGfUfGfAfgaaacuggs 1548 asCfscagulUfucucacGfaCfccuuus 2396
(invAb} usu

D-1458 | gsasgaaaCfuGEGECEULfgguccaaus 1549 asAfsuuggAfccagccAfgUfuucucs 2397
{invAb} usu

D-1459 | usgsguccAfaUfGEfGEGfauuuacags 1550 asCfsuguaAfaucccalUfuGfgaccas 2308
{invAb} usu

D-1460 | cscsaaugGfgAfUfUfUfacagcaacs 1551 usGfsuugcUfguaaauCfcCfauuggs 2399
{invAb} usu

D-1461 | ususuaagUfuUfGEfCfUfcuuaaucgs 1552 asCfsgauuAfagagcaAfaCfuuaaas 2400
{invAb} usu

D-1462 | ususaaguUfuGEfCfUfCfuuaaucgus 1553 usAfscgaulUfaagagcAfaAfcuuaas 2401
{invAb} usu

D-1463 | asgsuuugCfuCfUfUfAfaucguaugs 1554 asCfsauvacGfauuaaghAfgCfaaacus 2402
{invAb} usu

D-1464 | gsusuugcUfcULUEAfAfucguauggs 1555 usCfscauaCfgauuaaGfaGfcaaacs 2403
{invAb} usu

D-1465 | ususugcuCfuUfAfAfUfcguauggas 1556 usUfsccauAfcgauuaAfgAfgcaaas 2404
{invAb} usu

D-1466 | usgscucuUfaAfUfCEGfuauggaags 1557 asCfsuuccAfuacgauUfaAfgagcas 2405
{invAb} usu

D-1467 | csusuaauCfgUfAfUfGfgaagcuugs 1558 usCfsaagcUfuccauvaCfgAfuuaags 2406
{invAb} usu

D-1468 | ususaaucGfuAfULGEGfaagcuugas 1559 asUfscaagCfuuccauAfcGfauuaas 2407
{invAb} usu

D-1469 | gsgsaagcUfuGEfAfGECfuauguguus 1560 asAfsacacAfuagcucAfaGfcuuccs 2408
{invAb} usu

D-1470 | gsasagcuUfgAfGECEUfauguguugs 1561 asCfsaacaCfauagcuCfaAfgcuucs 2409
{invAb} usu

D-1471 | asgscuugAfgCfULAfUfguguuggas 1562 usUfsccaaCfacauvagCfuCfaagcus 2410
{invAb} usu

D-1472 | gscsuugaGfcUfAfUEfGfuguuggaas 1563 asUfsuccaAfcacauaGfcUfcaagcs 2411
{invAb} usu

D-1473 | csusugagCfuAfULGEUfguuggaags 1564 asCfsuuccAfacacauAfgCfucaags 2412

{invAb}

usu
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D-1474 | ususgagcUfaUfGEULGEuuggaagus 1565 asAfscuucCfaacacaUfaGfcucaas 2413
{invAb} usu

D-1475 | usgsagcuAfuGtUEGEUfuggaagugs 1566 asCfsacuuCfcaacacAfuAfgcucas 2414
{invAb} usu

D-1476 | gsasgcuaUfgUEGEUfUfggaagugcs 1567 asGfscacuUfccaacaCfaUfagcucs 2415
{invAb} usu

D-1477 | gsusguugGfaAfGfUfGfcccugguus 1568 asAfsaccaGfggcacuUfcCfaacacs 2416
{invAb} usu

D-1478 | ysgsaaguGfcCEfCfUfGEfguuuuaaus 1569 asAfsuuaaAfaccaggGfcAfcuuccs 2417
{invAb} usu

D-1479 | csusgguuUfuAfAfUfCfcauacacas 1570 usUfsguguAfuggauuAfaAfaccags 2418
{invAb} usu

D-1480 | ususaaucCfaUfAfCfAfcaaagacygs 1571 asCfsgucuUfugugualUfgGfauuaas 2419
{invAb} usu

D-1481 | usasauccAfuAfCfAfCfaaagacgygs 1572 asCfscgucUfuuguguAfuGfgauuas 2420
{invAb} usu

D-1482 | asasuccaUfaCfAfCfAfaagacggus 1573 usAfsccguCfuuugugUfalUfggauus 2421
{invAb} usu

D-1483 | asusccaulAfcAfCEfAfAfagacgguas 1574 asUfsaccgUfcuuuguGfuAfuggaus 2422
{invAb} usu

D-1484 | uscscauaCfaCfAfAfAfgacgguacs 1575 usGfsuaccGfucuuugUfgUfauggas 2423
{invAb} usu

D-1485 | csasuacaCfaAfAfGfAfcgguacaus 1576 usAfsuguaCfcgucuuUfgUfguaugs 2424
{invAb} usu

D-1486 | usascacaAfaGfAfCfGfguacauaas 1577 asUfsuaugUfaccgucUfuUfguguas 2425
{invAb} usu

D-1487 | ascsacaaAfgAfCfGEGfuacauaaus 1578 asAfsuuauGfuaccquCfulUfugugus 2426
{invAb} usu

D-1488 | csascaaaGfaCfGfGfUfacauaaucs 1579 asGfsauuaUfguaccgUfcUfuugugs 2427
{invAb} usu

D-1489 | ascsaaagAfcGEGfUfAfcauaaucces 1580 asGfsgauuAfuguaccGfuCfuuugus 2428
{invAb} usu

D-1490 | csasaagaCfgGfUfAfCfauaauccus 1581 usAfsggaulUfauguacCfgUfcuuugs 2429
{invAb} usu

D-1491 | asasagacGfgUfAfCfAfuaauccuas 1582 asUfsaggaUfuauguaCfcGfucuuus 2430
{invAb} usu

D-1492 | asasgacgGfuAfCfAfUfaauccuacs 1583 usGfsuaggAfuuauguAfcCfgucuus 2431
{invAb} usu

D-1493 | gsusacauAfaUfCfCfUfacagguuus 1584 usAfsaaccUfqguaggaUfuAfuguacs 2432
{invAb} usu

D-1494 | csasuaauCfcUfAfCEfAfgguuuaaas 1585 asUfsuuaaAfccuguaGfgAfuuaugs 2433
{invAb} usu

D-1495 | asusccuaCfaGEGtUfUfuaaauguas 1586 asUfsacauUfuaaaccUfgUfaggaus 2434
{invAb} usu

D-1496 | usasguuuGfgAfAfUfUfcuuugcucs 1587 asGfsagcaAfagaauuCfcAfaacuas 2435
{invAb} usu

D-1497 | asgsuuugGfaAfULfUEfCfuuugcucus 1588 usAfsgagcAfaagaaulUfcCfaaacus 2436
{invAb} usu

D-1498 | ususuggaNfuUfCfUfUfugcucuacs 1589 asGfsuagaGfcaaagaNfuUfccaaas 2437
{invAb} usu

D-1499 | ususgcucUfaCfUfGfUfuuacauugs 1590 asCfsaaugUfaaacagUfaGfagcaas 2438
{invAb} usu

D-1500 | uscsuacuGfuUfUfAfCfauugcagas 1591 asUfscugcAfauguaaifciAfguagas 2439
{invAb} usu

D-1501 | usascuguUfuAfCEAfUfugcagauus 1592 asAfsaucuGfcaauguAfaAfcaguas 2440

{invAb}

usu
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D-1502 | ascsuguuUfaCfAfUfUfgcagauugs 1593 asCfsaaucUfgcaaugUfaAfacagus 2441
{invAb} usu

D-1503 | ususuacaUfuGfCEfAfGfauugcuaus 1594 usAfsuagcAfaucugcAfalUfguaaas 2442
{invAb} usu

D-1504 | ususacauUfgCfAfGEfAfuugcuauas 1595 usUfsauagCfaaucugCfaAfuguaas 2443
{invAb} usu

D-1505 | usascauuGfcAfGfAfUfugcuauaas 1596 asUfsuauaGfcaaucuGfcAfauguas 2444
{invAb} usu

D-1506 | asusugcuAfuAfAfUfUfucaaggags 1597 asCfsucculUfgaaauuAfuAfgcaaus 2445
{invAb} usu

D-1507 | ususgcuaUfaAfUfUfUfcaaggagus 1598 asAfscuccUfugaaauUfaUfagcaas 2446
{invAb} usu

D-1508 | asasugauGfcAfCfUfUfuaggaugus 1599 asAfscaucCfuaaaquGfcAfucauus 2447
{invAb} usu

D-1509 | asusgaugCfaCfUfUfUfaggauguus 1600 asAfsacauCfcuaaagUfgCfaucaus 2448
{invAb} usu

D-1510 | ascsaugaAfuCfAfUfUfcacaugacs 1601 asGfsucauGfugaaugAfuUfcaugus 2449
{invAb} usu

D-1511 | csasugaaUfcAfUfUfCfacaugaccs 1602 usGfsgucaUfgugaauGfaUfucaugs 2450
{invAb} usu

D-1512 | asasauacAfuGfUfCEfUfagucugucs 1603 asGfsacagAfcuagacAfuGfuauuus 2451
{invAb} usu

D- asasuacaUfgUfCfUfAfgucuguccs 2829 asGfsgacaGfacuagaCfaUfguauus 2830

1512 | {invAb} usu

D-1513 | asusgucuAfgUECEfULGEuccuuuaas 1604 asUfsuaaaGfgacagaCfuAfgacaus 2452
{invAb} usu

D-1514 | usgsucuaGfuCfUfGfUfccuuuaaus 1605 usAfsuuaaAfggacagAfcUfagacas 2453
{invAb} usu

D-1515 | uscsuaguCfuGfUfCfCfuuuaauags 1606 asCfsuauuAfaaggacAfgAfcuagas 2454
{invAb} usu

D-1516 | csusagucUfgUfCfCfUfuuaauagcs 1607 asGfscuauUfaaaggaCfaGfacuags 2455
{invAb} usu

D-1517 | usasgucuGfuCfCfUfUfuaauagcus 1608 asAfsgcuaUfuaaaggAfcAfgacuas 2456
{invAb} usu

D-1518 | gsuscuguCfcUfUfUfAfauagcucus 1609 asAfsgagcUfauuaaaGfgAfcagacs 2457
{invAb} usu

D-1519 | asasucagAfuCfAfUfUfaccaguuas 1610 asUfsaacuGfguaaugAfuCfugauus 2458
{invAb} usu

D-1520 | uscsagauCfaUfUfAfCfcaguuagces 1611 asGfscuaaCfugguaalUfgAfucugas 2459
{invAb} usu

D-1521 | csasgaucAfuUfAfCfCfaguuagcus 1612 asAfsgcuaAfcugguaAfuGfaucugs 2460
{invAb} usu

D-1522 | asgsaucaUfuAfCfCfAfguuagcuus 1613 asAfsagcuAfacugguAfaUfgaucus 2461
{invAb} usu

D-1523 | uscsauuaCfcAfGEfUfUfagcuuuuas 1614 usUfsaaaaGfcuaacuGfgUfaaugas 2462
{invAb} usu

D-1524 | csasuuacCfaGfUfUfAfgcuuuuaas 1615 usUfsuaaaAfgcuaacUfgGfuaaugs 2463
{invAb} usu

D-1525 | ascscaguUfaGECfUfUfuuaaagcas 1616 asUfsgcuuUfaaaagcUfaAfcuggus 2464
{invAb} usu

D-1526 | asasgcacAfuUfUfGEfUfuuaagacus 1617 usAfsgucuUfaaacaaAfuGfugcuus 2465
{invAb} usu

D-1527 | gscsacauUfuGfUfUfUfaagacuaus 1618 asAfsuaguCfuuaaacAfaAfugugcs 2466
{invAb} usu

D-1528 | csusauguUfuUfUfGEfGfaaaaauacs 1619 asGfsuauuUfuuccaaAfaAfcauags 2467

{invAb}

usu
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D-1529 | gsusuuuuGfgAfAfAfAfauacgcuas 1620 asUfsagcgUfauuuuuCfcAfaaaacs 2468
{invAb} usu

D-1530 | ususggaaAfaAfUfAfCfgcuacagas 1621 usUfscuguAfgcguaulUfuUfuccaas 2469
{invAb} usu

D-1531 | asasuaaaUfgAfGEfAfUfgcuacuaas 1622 asUfsuaguAfgcaucuCfalUfuuauus 2470
{invAb} usu

D-1532 | usgsagauGfcUfAfCfUfaauuguuus 1623 asAfsaacaAfuuaguaGfcAfucucas 2471
{invAb} usu

D-1533 | ususuggaAfuCfUfGEfUfuguuucugs 1624 asCfsagaaAfcaacagAfulfccaaas 2472
{invAb} usu

D-1534 | ususcugcCfaAfAfGEGfuaaauuaas 1625 asUfsuaauUfuaccuuUfgGfcagaas 2473
{invAb} usu

D-1535 | uscsugccAfaAfGEGfUfaaauuaacs 1626 asGfsuuaaUfuuacculUfuGfgcagas 2474
{invAb} usu

D-1536 | gsasuuuaUfuCfAfGEfGfaauccceas 1627 asUfsggggAfuuccugAfalUfaaaucs 2475
{invAb} usu

D-1537 | asusucagGfaAfUfCECfccauuugas 1628 usUfscaaaUfggggauUfcCfugaaus 2476
{invAb} usu

D-1538 | gsgsaaucCfcCEfAfUfUfugaauuugs 1629 asCfsaaauUfcaaaugGfgGfauuccs 2477
{invAb} usu

D-1539 | [GalNAc3] scucccalUfuCtULULfUfc 1630 asGfsccucAfugaaagAfalUfgggags 2478
augaggcs{invAib} usu

D-1540 | [GalNAc3] saaggaaGfaCfCfGfCfa 1631 asAfsuaggAfgugcggUfcUfuccuus 2479
cuccuaus{invib} usu

D-1541 | [GalNAc3] sgaaaacCfgAfUfUfUfc 1632 asGfsugcaCfugaaauCfgGfuuuucs 2480
agugcacs{invAb} usu

D-1542 | [GalNAc3] sgggagaGfaCfAfAfGEg 1633 asAfsuaagUfcccuugUfcUfcuccces 2481
gacuuaus{invAb} usu

D-1543 | [GalNAc3] sgauguuAfaUfAfAfCEu 1634 asCfscuccAfgaguualUfuAfacaucs 2482
cuggaggs{invAb} usu

D-1544 | [GalNAc3] scaccaalAfcULCECECfa 1635 usGfsaaagAfaugggaGfuUfuggugs 2483
uucuuucs{invAb} usu

D-1545 | [GalNAc3] sgcaaccGEgAfGEAfAfc 1636 usUfscuaaGfaguucuCfcGfguugces 2484
ucuuagas{invAb} usu

D-1546 | [GalNAc3] scacaaaGfaCftGEfGfUfa 1637 asGfsauuaUfguaccgUfcUfuugugs 2485
cauvaaucs{invAb} usu

D-1547 | [GalNAc3] scggaagUfuUfGEAfAfg 1638 asAfsaucuAfucuucaAfaCfuuccgs 2486
auagauus{invAib} usu

D-1548 | [GalNAc3] sacagagAfgAfULGEGEu 1639 asGfscugcUfuaccauCfuCfucugus 2487
aagcagcs{invAb} usu

D-1549 | [GalNAc3] sccucggUfuCfULfAfCEg | 1640 asCfscauaAfgcguagAfaCfcgaggs 2488
cuuauggs{invAb} usu

D-1550 | [GalNAc3] scuccucGEgULUECEUfa 1641 asAfsuaagCfguagaaCfcGfaggags 2489
cgcuuaus {invAb} usu

D-1551 | [GalNAc3] sugcaaaCfgUEGECEAfuU 1642 asGfsgcucCfaaugcaCfgUfuugcas 2490
uggagccs{invAb} usu

D-1552 | [GalNAc3] sgaagacCfgCEtALCEUfC 1643 asGfsccauAfggagugCifgGfucuucs 2491
cuauggcs{invab} usu

D-1553 | [GalNAc3] sgacaagGEgNfCEUfUfa 1644 usUfsuguuGfauaaguCfcCfuugucs 2492
ucaacaas{invAb} usu

D-1554 | [GalNAc3] sucagaaAfuCfCEAfGfu | 1645 asGfsuuuaGfuacuggAfulUfucugas 2493
acuaaacs{invAb} usu

D-1555 | [GalNAc3] saaauacCfaUfCtAfAfa 1646 asGfscugcAfuuuugalfgGfuauuus 2494
augcagcs{invAb} usu

D-1556 | [GalNAc3] saaugacCfuUfGECECfa 1647 asCfsggaaUfuuggcaAfgGfucauus 2495

aauuccgs{invAb}

usu
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D-1557 | [GalNAc3] scccaauGEgALULGEALuU 1648 asGfsuauuUfuaucauCfcAfuugggs 2496
aaaauacs{invAb} usu

D-1558 | [GalNAc3] sagacgaUfaGEfCfAfAfu 1649 asGfscuucAfcauugcUfaUfcgucus 2497
gugaagcs{invAb} usu

D-1559 | [GalNAc3] sgaagacGfaUfAfGECfa 1650 asUfsucacAfuugcuaUfcGfucuucs 2498
augugaas{invAib} usu

D-1560 | [GalNAc3] sucagaaGfaCfGtAfUfa 1651 asAfscauuGfcuaucgUfcUfucugas 2499
gcaaugus{invAb} usu

D-1561 | [GalNAc3] sgggucaGfaAfGEfAfCEg 1652 asUfsugcuAfucgucuUfcUfgacccs 2500
auagcaas{invAb} usu

D-1562 | [GalNAc3] saaagacGEgULAfCEAfu 1653 asUfsaggaUfuauguaCfcGfucuuus 2501
aauccuas{invAb} usu

D-1563 | [GalNAc3] sugucucCEgAfAfGEUfg 1654 asAfscuggGfgcacuuCfgGfagacas 2502
ccccagus{invAb} usu

D-1564 | [GalNAc3] suaguuuGLfgAfAfUfUfc 1655 asGfsagcaAfagaauuCfcAfaacuas 2503
uuugcucs {invAb} usu

D-1565 | [GalNAc3] sccaaacUfcCEfCEfAfUfu 1656 asAfsugaaAfgaauggGfaGfuuuggs 2504
cuuucaus{invAb} usu

D-1566 | [GalNAc3] sguacauAfaUfCEfCfUfa 1657 usAfsaaccUfguaggaUfuAfuguacs 2505
cagguuus {invAb} usu

D-1567 | [GalNAc3] scaugcuCfuCfULCECEu 1658 usAfsgaacCfgaggagAfgAfgcaugs 2506
cgguucus{invAb} usu

D-1568 | [GalNAc3] saccccaUfgCEfUECEUfC 1659 asCfscgagGfagagagCfaUfggggus 2507
uccucggs{invAb} usu

D-1569 | [GalNAc3] sccgaucAfgCfULGEUfa 1660 usGfsuuguUfcuacagCfuGfaucggs 2508
gaacaacs{invAb} usu

D-1570 | [GalNAc3] saaccggAfgAfAfCEUfC 1661 asUfsuucuAfagaguuCfuCfcgguus 2509
uuagaaas{invAb} usu

D-1571 | [GalNAc3] sacacagUfaGfUEGEGEa 1662 asGfsgaaaGfcuccacUfaCfugugus 2510
gcuuuccs{invAb} usu

D-1572 | [GalNAc3] saaauacAfuGfUfCfUfa 1663 asGfsacagAfcuagacAfuGfuauuus 2511
gucugucs{invAb} usu

D-1573 | [GalNAc3] sauccggAfaGfULULfUfg 1664 usCfsuaucUfucaaacUfuCfcggaus 2512
aagauags{invAb} usu

D-1574 | [GalNAc3] sgcaagcCfuAfAfAfCEg | 1665 asUfsuucuGfacguuuAfgGfcuugces 2513
ucagaaas{invAb} usu

D-1575 | [GalNAc3] suugaauAfcULCEALGEg 1666 usUfscgacUfuccugaGfuAfuucaas 2514
aagucgas{invAb} usu

D-1576 | [GalNAc3] sguucaaCfcAfCECfUfu 1667 asAfsaucaUfcaagguGfgUfugaacs 2515
gaugauus{invAb} usu

D-1577 | [GalNAc3] suacuguUfuAfCEAfUfu 1668 asAfsaucuGfcaauguAfaAfcaguas 2516
gcagauus{invAb} usu

D-1578 | [GalNAc3] saccuugCfcAfAfAfUfu 1669 asUfscuccGfgaauuuGfgCfaaggus 2517
ccggagas{invAb} usu

D-1579 | [GalNAc3] scaauggAfuGEfAfUfAfa 1670 asUfsgguaUfuuuaucAfuCfcauugs 2518
aauaccas{invAb} usu

D-1580 | [GalNAc3] sggcuccULfgULULULECEC 1671 asAfsggcaAfuggaaalfaGfgagccs 2519
auugccus{invAb} usu

D-1581 | [GalNAc3] sgaccagNfuUfGECEfUfa 1672 usUfsucucAfuuagcahfuCfuggucs 2520
augagaas{invAb} usu

D-1582 | [GalNAc3] saggcauUfuUfGEUfAfa 1673 asUfsuuccAfauuacaAfaiAfugccus 2521
uuggaaas{invAb} usu

D-1583 | [GalNAc3] suaggcaUfuUfUEGEUfa 1674 usUfsuccaAfuuacaaifaUfgccuas 2522
auuggaas{invAb} usu

D-1584 | [GalNAc3] sgauuccAfaGfUECECfa 1675 asCfscucaCfauggacUfuGfgaaucs 2523

ugugaggs{invAb}

usu
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D-1585 | [GalNAc3] sccgcacULcCLULALULg 1676 usCfsuucaGfccauagGfaGfugcggs 2524
gcugaags{invAb} usu

D-1586 | [GalNAc3] scuucggGfaUfULfULfUfg 1677 asUfsugucUfucaaaaUfcCfcgaags 2525
aagacaas{invAb} usu

D-1587 | [GalNAc3] suuugagAfgCLfCECECEa 1678 asUfsucaulUfguggggCfuCfucaaas 2526
caaugaas{invAb} usu

D-1588 | [GalNAc3] saaccgaUfuUfCEtAfGfu 1679 asAfsucguGfcacugaAfaUfcgguus 2527
gcacgaus{invAb} usu

D-1589 | [GalNAc3] sacaaggGfaCfULfUfAfu 1680 asUfsuuguUfgauaagUfcCfcuugus 2528
caacaaas{invAb} usu

D-1590 | [GalNAc3] sguaaaaCfuAfULAfCEu 1681 asAfscgggUfcaguauAfgUfuuuacs 2529
gacccgus{invAb} usu

D-1591 | [GalNAc3] sucuacuGfuUfUfAfCfa 1682 asUfscugcAfauguaaAfcAfguagas 2530
uugcagas{invAb} usu

D-1592 | [GalNAc3] sguuuugGfuUfCEfCEfCfa 1683 usCfsucaaGfuugggaAfcCfaaaacs 2531
acuugags{invAb} usu

D-1593 | [GalNAc3] suugagcUfaUfGEUEGEu 1684 asAfscuucCfaacacaUfaGfcucaas 2532
uggaagus{invAb} usu

D-1594 | [GalNAc3] suuaaguUfuGECEfUECEu 1685 usAfscgauUfaagagcAfaAfcuuaas 2533
uaaucgus{invAb} usu

D-1595 | [GalNAc3] sugaccuUfgCECEtAfAfa 1686 asUfsccggAfauuuggCfaAfggucas 2534
uuccggas{invAb} usu

D-1596 | [GalNAc3] suuuaagUfuUfGECEUfc 1687 asCfsgauuAfagagcaAfaCfuuaaas 2535
uuaaucgs{invAb} usu

D-1597 | [GalNAc3] saccaucCfgAfULCEAfg 1688 usUfscuacAfgcugauCfgGfauggus 2536
cuguagas{invAb} usu

D-1598 | [GalNAc3] sacaaauGfaCfCtUfUfqg 1689 asAfsauuuGfgcaaggUfcAfuuugus 2537
ccaaauus{invib} usu

D-1599 | [GalNAc3] saaagaaCfcAfUECECEg 1690 asAfsgcugAfucggauGfgUfucuuus 2538
aucagcus{invAb} usu

D-1600 | [GalNAc3] scugauuUfuAfULCEGEu 1691 asGfsuguuUfgacgauAfaAfaucags 2539
caaacacs{invAb} usu

D-1601 | [GalNAc3] sucucucCfuCfGEfGfUfu 1692 asAfsgcguAfgaaccgAfgGfagagas 2540
cuacgcus{invAb} usu

D-1602 | [GalNAc3] saguuugAfaGEtAfUfAfg | 1693 asUfsucgaAfucuaucUfuCfaaacus 2541
auucgaas{invAb} usu

D-1603 | [GalNAc3] suuuacaUfuGfCtAfGfa 1694 usAfsuagcAfaucugcAfalfguaaas 2542
uugcuaus{invAb} usu

D-1604 | [GalNAc3] sauggucAfcUfCEtULfGfa 1695 asUfscgguUfuucagaGfuGfaccaus 2543
aaaccgas{invAb} usu

D-1605 | [GalNAc3] sucucaaUfuCfCfAfCfa 1696 usGfsagauCfguguggAfalUfugagas 2544
cgaucucs{invAb} usu

D-1606 | [GalNAc3] succacaCfgAfULCEfUfc | 1697 usCfsucucAfugagauCfgUfguggas 2545
augagags{invAb} usu

D-1607 | [GalNAc3] sgacaauCfaGfGfAfCEg 1698 asAfscaagAfccguccUfgAfuugucs 2546
gucuugus{invAb} usu

D-1608 | [GalNAc3] saagagcCLfuAfUECECEC 1699 asGfsaaagCfagggauAfgGfcucuus 2547
ugcuuucs {invAb} usu

D-1609 | [GalNAc3] sucaggaCfgGEfULCEUfu 1700 asUfsauucAfcaagacCfgUfccugas 2548
gugaauas{invAb} usu

D-1610 | [GalNAc3] sgucagaAfaUfCECEAfg 1701 asUfsuuagUfacuggaUfuUfcugacs 2549
uacuaaas{invAb} usu

D-1611 | [GalNAc3] saguuugGtaNnfULULCEu 1702 usNfsgagcAfaagaauUfcCfaaacus 2550
uugcucus {invAb} usu

D-1612 | [GalNAc3] suuuggaAfuUfCEULUfu 1703 asGfsuagaGfcaaagaAfuUfccaaas 2551

gcucuacs{invAb}

usu
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D-1613 | [GalNAc3] scugaaaUfgGLALCfAfa 1704 asAfsggucAfuuugucCfalUfuucags 2552
augaccus{invAb} usu

D-1614 | [GalNAc3] saagacgGfuAfCfAfUfa 1705 usGfsuaggAfuuauguAfcCfgucuus 2553
auccuacs{invAb} usu

D-1615 | [GalNAc3] sggucuuGLfuGEtAfAfUfa 1706 asCfsuuucCfauauucAfcAfagaccs 2554
uggaaags{invAb} usu

D-1616 | [GalNAc3] suucaacCfaCfCtfUfUfg 1707 asCfsaaucAfucaaggUfgGfuugaas 2555
augauugs{invAb} usu

D-1617 | [GalNAc3] sacuuuaUfuCfUfAfUfa 1708 asUfsuugcUfcuauagAfalUfaaagus 2556
gagcaaas{invAb} usu

D-1618 | [GalNAc3] sagaccgCfaCfULCECEu 1709 usCfsagccAfuaggagUfgCfggucus 2557
auggcugs{invAib} usu

D-1619 | [GalNAc3] suauuucCfcCfAfAfUfg 1710 usUfsaucaUfccauugGfgGfaaauas 2558
gaugauas{invAb} usu

D-1620 | [GalNAc3] sgucagaAfgAfCEGEAfu 1711 asCfsauugCfuaucguCfulfcugacs 2559
agcaaugs{invAb} usu

D-1621 | [GalNAc3] sgcuaauGfaGfAfAfAfg 1712 asAfsgagcCfacuuucUfcAfuuagces 2560
uggcucus{invAb} usu

D-1622 | [GalNAc3] scauuacCfaGfUfUfAfg 1713 usUfsuaaaAfgcuaacUfgGfuaaugs 2561
cuuuuaas{invAib} usu

D-1623 | [GalNAc3] suugcualUfaAfULULfUfc 1714 asAfscuccUfugaaauUfaUfagcaas 2562
aaggagus{invAib} usu

D-1624 | [GalNAc3] sucuacuGfuUfUfAfCta 1715 asUfscugcAfauguaaAfcAfguagas 2563
uugcagas{invAb} usu

D-1625 | [GalNAc3] saauaaaUfgAfGEAfUfg 1716 asUfsuaguAfgcaucuCfalUfuuauus 2564
cuacuaas{invAb} usu

D-1626 | [GalNAc3] suuauucUfaUfAfGEAfqg 1717 asAfsaqgquuUfgcucualUfaGfaauaas 2565
caaacuus{invib} usu

D-1627 | [GalNAc3] saugaugCfaCfUfUfUfa 1718 asAfsacauCfcuaaagUfgCfaucaus 2566
ggauguus{invAb} usu

D-1628 | [GalNAc3] suacauuGfcAfGEAfUfu 1719 asUfsuauaGfcaaucuGfcAfauguas 2567
gcuauaas{invAb} usu

D-1629 | [GalNAc3] suuacauUfgCEfALGEAfu 1720 usUfsauagCfaaucugCfaAfuguaas 2568
ugcuauas{invAb} usu

D-1630 | [GalNAc3] sguuuualAfaGEiGEGEUfc 1721 usUfsucucAfcgacccUfuUfaaaacs 2569
gugagaas{invAb} usu

D-1631 | [GalNAc3] sugagcuAfuGEtULGEUfu 1722 asCfsacuuCfcaacacAfuAfgcucas 2570
ggaagugs{invAib} usu

D-1632 | [GalNAc3] suuuggcAfuCftGEGECEu 1723 asAfsaacaGfgagccgAfuGfccaaas 2571
ccuguuus {invAb} usu

D-1633 | [GalNAc3] sauccuaCfaGfGfUfUfu 1724 asUfsacauUfuaaaccUfgUfaggaus 2572
aaauguas{invAib} usu

D-1634 | [GalNAc3] suacacaAfaGLfAfCEGEg 1725 asUfsuaugUfaccgucUfuUfguguas 2573
uacauaas{invAb} usu

D-1635 | [DCA- 1726 usUfscuaaGfaguucuCfcCGfguugces 2574
C6] gcaaccGEgAfGfAfAfcucuuaga usu
s{invAb}

D-1636 | [DCA- 1727 usGfsaaagAfaugggaGfuUfuggugs 2575
Co] caccaaAfcUfCfCECfauucuuuc usu
s{invAb}

D-1637 | [DCA- 1728 asUfsugucUfucaaaaUfcCfcgaags 2576
C6] cuucggGfaUfUfUfUfgaagacaa usu
s{invAb}

D-1638 | [DCA- 1729 usCfsuaucUfucaaacUfuCfcggaus 2577

Co]auccgghAfaGtfUfUtUfgaagauag
s{invAb}

usu
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D-1639 | [DCA- 1730 usUfscuaaGfaguucuCfcGfguusus 2578
Co|aaccGtgAfGLtAfAfcucuuagaas u

s{invAb}

D-1640 | [GalNAc3] saaccGEfgAfGEfAfAfcuc 1731 usUfscuaaGfaguucuCfcGfguusus 2579
uuagaasus {invAb} u

D-1641 | | DCA- 1732 asAfsugaaAfgaauggGtaGfuuuggs 2580
C6] ccaaacUfcCECfAfUfucuuucau usu
s{invAb}

D-1642 | [DCA- 1733 asGfsuauulUfuaucauCfcAfuugggs 2581
C6] cccaauGfgAfUfGEfAfuaaaauac usu
s{invAb}

D-1643 | [DCA- 1734 asCfscauvaAfgecguagAfaCfcgaggs 2582
C6] ccucggUfuCfUfAfCEfgcuuaugyg usu
s{invAb}

D-1644 | [DCA- 1735 usCfsuaucUfucaaacUfuCfcggsus 2583
C6] ccggAfaGfUfUfUfgaagauagas u

s{invib}

D-1645 | [GalNAc3] sccggAfaGfUfUfUfgaa 1736 usCfsuaucUfucaaacUfuCfcggsus 2584
gauagasus {invAb} u

D-1646 | [GalNAc3] saaccggAfgAfAfCEUfc 1737 usUfscuaaGfaguuCfuCfcGfguusu 2585
uuagaaus {invAb} su

D-1647 | [GalNAc3] sucggUfuCfULfAfCEfgcu 1738 asCfscauaAfgcguagAfaCfcgasus 2586
uauggusus {invAb} u

D-1648 | [GalNAc3] sccaaAfcULCECECfauu 1739 usGfsaaagAfaugggaGfuUfuggsus 2587
cuuucasus {invAb} u

D-1649 | [GalNAc3] sucggGfaUfULfULfUfgaa 1740 asUfsugucUfucaaaaUfcCfcgasus 2588
gacaausus {invAb} u

D-1650 | [GalNAc3] scaauGfgAfUfGEtAfuaa 1741 asGfsuauuUfuaucauCfcAfuugsus 2589
aauacusus {invAb} u

D-1651 | [GalNAc3] sucggULfuCfUfAfCEgcu 1742 asCfscauaAfgcguAfgAfaCfcgasu 2590
uauggusus {1nvAb} 5U

D-1652 | [GalNAc3] saaccGEfgAfGEfAfAfcuc 1743 usUfscuaaGfaguuCfuCfcGfguusu 2591
uuagaasus {invAb} su

D-1653 | [GalNAc3] sccaaAfcULCfCfCfauu 1744 usGfsaaagAfauggGfaGfuUfuggsu 2592
cuuucasus {invAb} su

D-1654 | [GalNAc3] sucggGfaUftUftUftUfgaa 1745 asUfsugucUfucaaAfaUfcCfcgasu 2593
gacaausus {invAb} su

D-1655 | [GalNAc3] scaauGfgAfUfGEAfuaa 1746 asGfsuauuUfuaucAfuCfcAfuugsu 2594
aauacusus {invAb} su

D-1656 | [GalNAc3] sccucggULuCtULfAfCEg | 1747 asCfscauAfAfgcguagAfaCfcgagg 2595
cuuauggs {invAb} susu

D-1657 | [GalNAc3] sgcaaccGEgALGEAfAfC 1748 usUfscuaAfGfaguucuCfcGfguugc 2596
ucuuagas{invAb} susu

D-1658 | [GalNAc3] scaccaaAfcUfCfCfCfa 1749 usGfsaaaGfAfaugggaGfulfuggug 2597
uucuuucs {invAb} susu

D-1659 | [GalNAc3] scuucggGfaUfUfUfUfg | 1750 asUfsuguCfUfucaaaalUfcCfcgaag 2598
aagacaas{invAib} susu

D-1660 | [GalNAc3] scccaauGEgAfULGEAfu 1751 asGfsuauUfUfuaucauCfcAfuuggg 2599
aaaauacs{invlAb} susu

D-1661 | [GalNAc3] sccucggUfuCfUfAfCEg 1752 asCfscauaAfgcguAfgAfaCfcgagg 2600
cuuauggs{invAb} s5usu

D-1662 | [GalNAc3] sgcaaccGEgAfGEAfAfc 1753 usUfscuaaGfaguuCfuCfcGifguugc 2601
ucuuagas{invAb} susu

D-1663 | [GalNAc3] scaccaaAfcUfCfCfCfa 1754 usGfsaaagAfauggGfaGfulfuggug 2602

uucuuucs{invAb}

s5usu
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D-1664 | [GalNAc3] scuucggGLaUfULULULg 1755 asUfsugucUfucaaAfaUfcCfcgaag 2603
aagacaas{invAb} susu
D-1665 | [GalNAc3] scccaauGEgAfUEGEAfU 1756 asGfsuauulUfuaucAfuCfcAfuuggg 2604
aaaauacs{invAb} susu
D-1666 | [GalNAc3] sccucggULuCfULALCEg 1757 asCfscauaagcguAfgAfaCfcgagygs 2605
cuuauggsi{invAb} usu
D-1667 | [GalNAc3] sgcaaccGEgAfGEAfAfc 1758 usUfscuaagaguuCfuCfcGfguugces 2606
ucuuagas{invAb} usu
D-1668 | [GalNAc3] scaccaaAfcUfCfCfCfa 1759 usGfsaaagaauggGfaGfuUfuggugs 2607
uucuuucs{invAb} usu
D-1669 | [GalNAc3] scuucggGtaUfULtULfUfg 1760 asUfsugucuucaaAfaUfcCfcgaags 2608
aagacaas{invAb} usu
D-1670 | [DCA- 1761 usUfscuaaGfaguuCfuCfcGfguusu 2609
C6]aaccggAfgAfAfCEUfcuuagaau 5u
s{invAb}
D-1671 | [DCA- 1762 asCfscauaAfgcguagAfaCfcgasus 2610
C6]ucggUEfuCfUfAfCEgcuuauggus u
s{invAb}
D-1672 | [DCA- 1763 usGfsaaagAfaugggaGfuUfuggsus 2611
C6] ccaaAfcUfCfCfCfauucuuucas u
s{invAib}
D-1673 | [DCA- 1764 asUfsugucUfucaaaaUfcCfcgasus 2612
C6]ucggGfaUfUfUfUfgaagacaaus u
us {invAb}
D-1674 | [DCA- 1765 asGfsuauuUfuaucauCfcAfuugsus 2613
C6] caauGELgAfULfGfAfuaaaauacus u
s{invAb}
D-1675 | [DCA- 1766 asCfscauvaAfgcguAfgAfaCfcgasu 2614
C6]ucggUEfuCfUfAfCEgcuuauggus su
us{invAb}
D-1676 | | DCA- 1767 usUtscuaaGfaguuCfuCfcGtguusu 2615
Cé6]aaccGfgAfGfAfAfcucuuagaas sU
s{invAb}
D-1677 | [DCA- 1768 usGfsaaagAfauggGfaGfulfuggsu 2616
C6] ccaaAfcULfCECECfauucuuucas su
s{invAb}
D-1678 | [DCA- 1769 asUfsugucUfucaaAfalUfcCfcgasu 2617
C6]lucggGfaUfUfUfUfgaagacaaus 5U
us {invAb}
D-1679 | [DCA- 1770 asGfsuauuUfuaucAfuCfcAfuugsu 2618
C6] caauGEgAfUfGfAfuaaaauacus sUu
s{invAb}
D-1680 | [DCA- 1771 asCfscauAfAfgcguagAfaCfcgagg 2619
C6] ccucggULuCtUfALCEgcuuaugg susu
s{invAb}
D-1681 | [DCA- 1772 usUfscuaAfGfaguucuCfcGfguuge 2620
C6]gcaaccGEgAfGEfALAfcucuuaga susu
s{invAb}
D-1682 | [DCA- 1773 usGfsaaaGfAfaugggaGfulfuggug 2621
Co] caccaaAfcUfCEfCECfauucuuuc susu
s{invAb}
D-1683 | | DCA- 1774 asUfsuguCtUftucaaaalUfcCtcgaag 2622

Cé] cuucggGfaUfUfUfUfgaagacaa
s{invAb}

s5usu
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D-1684 | [DCA- 1775 asGfsuauUfUfuaucauCfcAfuuggg 2623
Co| cccaauGtgAtUtGtAfuaaaauac susu
s{invAb}

D-1685 | [DCA- 1776 asCfscauaAfgecguAfgAfaCfcgagyg 2624
C6] ccucggUfuCfUfALCEfgcuuaugg susu
s{invAb}

D-1686 | [DCA- 1777 usUfscuaaGfaguuCfuCfcGfguuge 2625
C6]gcaaccGEgAfGEfALAfcucuuaga susu
s{invAb}

D-1687 | [DCA- 1778 usGfsaaagAfauggGfaGfulfuggug 2626
C6] caccaaAfcUfCfCiCfauucuuuc susu
s{invAb}

D-1688 | [DCA- 1779 asUfsugucUfucaaAfalUfcCfcgaag 2627
C6] cuucggGfaUfUfUfUfgaagacaa susu
s{invAb}

D-1689 | [DCA- 1780 asGfsuauuUfuaucAfuCfcAfuuggg 2628
C6] cccaauGEghfULfGEiNfuaaaauac susu
s{invAb}

D-1690 | [DCA- 1781 asCfscauaagcguAfgAfaCfcgaggs 2629
C6] ccucggUfuCfUfALCEfgcuuaugg usu
s{invAb}

D-1691 | [DCA- 1782 usUfscuaagaguuCfuCfcGfguugcs 2630
Co|gcaaccGtgAfGtALAfcucuuaga usu
s{invAb}

D-1692 | [DCA- 1783 usGfsaaagaauggGfaGfuUfuggugs 2631
Cé] caccaaAfcUfCEfCECfauucuuuc usu
s{invAb}

D-1693 | [DCA- 1784 asUfsugucuucaaAfalUfcCfcgaags 2632
Cé] cuucggGfalUfUfUfUfgaagacaa usu
s{invAb}

D-1694 | [DCA- 1785 usUfscuacAfgcugauCfgGfauggus 2633
Cé6]accaucCfgAfUfCfAfgcuguaga usu
s{invAb}

D-1695 | [DCA- 1786 asCfsuuucCfauauucAfcAfagaccs 2634
C6] ggucuuGtfuGtAfAfUfauggaaag usu
s{invAb}

D-1696 | [DCA- 1787 asCfsacuuCfcaacacAfuAfgcucas 2635
C6]ugagculrfuGfUEfGEUfuggaagug usu
s{invAb}

D-1697 | [DCA- 1788 usGfsuaggAfuuauguAfcCfgucuus 2636
C6]aagacgGfuAfCfAfUfaauccuac usu
s{invAb}

D-1698 | [DCA- 1789 usAfsgagcAfaagaaulUfcCfaaacus 2637
Cé]aguuugGfaAfUfULCfuuugcucu usu
s{invAb}

D-1699 | [DCA- 1790 asGfsuagaGfcaaagaAfuUfccaaas 2638
Cé]uuugga”AfulUfCfUfUfugcucuac usu
s{invAb}

D-1700 | [GalNAc3] scauccgAfuCftAfGECEu 1791 usUfscuacAfgcugAfuCfgGfaugsu 2639
guagaasus {invAb} su

D-1701 | [GalNAc3] sucuuguGfaAfULfAfUfg 1792 asCfsuuucCfauvauUfcAfcAfagasu 2640
gaaagusus {invAb} 5U

D-1702 | [GalNAc3] sgacgguAfcAfULAfAfu 1793 usGfsuaggAfuuauGfuAfcCtgucsu 2641
ccuacasus {invAb} su

D-1703 | [GalNAc3] sagcuauGfuGtULUEGEg 1794 asCfsacuuCfcaacAfcAfuArfgcusu 2642

aagugusus {invAb}

s5U
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D-1704 | [GalNAc3] suggaauULfcULULULGEC 1795 asGfsuagaGfcaaaGfaAfuUfccasu 2643
ucuacusus {invAb} su

D-1705 | [GalNAc3] suuuggaAfuULCEULUfu 1796 usAfsgagcAfaagaAfulfcCfaaasu 2644
gcucuasus {invAb} su

D-1706 | [GalNAc3] sgcuauaAfuUfULCEAfa 1797 asAfscuccUfugaaAfuUfaUfagecsu 2645
ggaguusus {invAb |} 5U

D-1707 | [GalNAc3] scaucCEfgAfUfCEtAfgcu 1798 usUfscuacAfgcugauCfgGfaugsus 2646
guagaasus {invAb} u

D-1708 | [GalNAc3] sucuuGfuGftAfAfUfaug 1799 asCfsuuucCfauauucAfcAfagasus 2647
gaaagusus {invAb} u

D-1709 | [GalNAc3] sgacgGfuAfCtAfUfaau 1800 usGfsuaggAfuuauguAfcCfgucsus 2648
ccuacasus {invAb} u

D-1710 | [GalNAc3] sagcuAfuGfUELGEUfugyg 1801 asCfsacuuCfcaacacAfuAfgcusus 2649
aagugusus {invAb} u

D-1711 | [GalNAc3] suggaAfuUfCfUfUfugce 1802 asGfsuagaGfcaaagaAfuUfccasus 2650
ucuacusus {invAb} u

D-1712 | [GalNAc3] suuugGfaAfULULCfuuu 1803 usAfsgagcAfaagaauUfcCfaaasus 2651
gcucuasus { invAb} u

D-1713 | [GalNAc3] sgcuaUfaAfUfUfUfcaa 1804 asAfscuccUfugaaauUfaUfagcsus 2652
ggaguusus {invAb} u

D-1714 | [GalNAc3] scaucCEfgAfULCEtAfgcu 1805 usUfscuacAfgcugAfuCtgGfaugsu 2653
guagaasus {invAb} su

D-1715 | [GalNAc3] sucuuGfuGftAfAfUfaug 1806 asCfsuuucCfauvauUfcAfcAfagasu 2654
gaaagusus {invAb} su

D-1716 | [GalNAc3] sgacgGfuAfCfAfUfaau 1807 usGfsuaggAfuuauGfuAfcCfgucsu 2655
ccuacasus {invAb} su

D-1717 | [GalNAc3] sagcuAfuGtUEGEUfugg 1808 asCfsacuuCfcaacAfcAfuAfgcusu 2656
aagugusus {invAb} su

D-1718 | [GalNAc3] suggaAfuUfCfULUfuge 1809 asGfsuagaGfcaaaGfaAfuUfccasu 2657
ucuacusus {invAb} su

D-1719 | [GalNAc3] suuugGfaAfUfULCfuuu 1810 usAfsgagcAfaagaAfulfcCfaaasu 2658
gcucuasus {invAb} su

D-1720 | [GalNAc3] sgcuaUfaAfUfUfUfcaa 1811 asAfscuccUfugaaAfuUfaUfagcsu 2659
ggaguusus { invAb } 5U

D-1721 | [GalNAc3] saccaucCEgAfUECEAfg | 1812 usUfscuaCfAfgcugauCfgGfauggu | 2660
cuguagas{invAb} susu

D-1722 | [GalNAc3] sggucuuGtuGtAfAfUfa 1813 asCfsuuuCfCfauauucAfcAfagacc 2661
uggaaags{invAb} 5uUsU

D-1723 | [GalNAc3] saagacgGfuAfCtAfUfa 1814 usGfsuagGfAfuuauguAfcCfgucuu 2662
auccuacs{invAb} susu

D-1724 | [GalNAc3] sugagcuAfuGEtULGEUfu 1815 asCfsacuUfCfcaacacAfurfgcuca 2663
ggaagugs{invAb} susu

D-1725 | [GalNAc3] suuuggaAfuULCEULUfu 1816 asGfsuagAfGfcaaagaAfuUfccaaa 2664
gcucuacs{invAb} susu

D-1726 | [GalNAc3] saguuugGfaAfULULCEu 1817 usAfsgagCfAfaagaaulfcCfaaacu 2665
uugcucus{invAb} susu

D-1727 | [GalNAc3] suugcualUfaAfULULUfc 1818 asAfscucCtUfugaaauUfalUfagcaa 2666
aaggagus{invAb} 5uUSU

D-1728 | [GalNAc3] saccaucCEgNfUECENfg 1819 usUfscuacAfgcugNfuCfgGfauggu 2667
cuguagas{invAb} susu

D-1729 | [GalNAc3] sggucuuGLtuGEtAfAfUfa 1820 asCfsuuucCfauaulUfcAfcAfagacc 2668
uggaaags{invAb} suUsu

D-1730 | [GalNAc3] saagacgGEtuNfCENfUfa 1821 usGfsuaggAfuuauGfunfcCfgucuu 2669
auccuacs{invAb} susu

D-1731 | [GalNAc3] sugagcuAfuGLtUEGEUfu 1822 asCfsacuuCfcaacAfcAfuAfgcuca 2670

ggaagugs{invAb}

susu
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D-1732 | [GalNAc3] suuuggaAfuULCLULUfu 1823 asGfsuagaGfcaaaGfaAfuUfccaaa 2671
gcucuacs{invAb} susu

D-1733 | [GalNAc3] saguuugGfaAfULUECEu 1824 usAfsgagcAfaagaAfulfcCfaaacu 2672
uugcucus{invAb} susu

D-1734 | [GalNAc3] suugcuaUfaAfULULUfC 1825 asAfscuccUfugaaAfuUfaUfagcaa 2673
aaggagus{invAib} 5uUsu

D-1735 | [GalNAc3] saccaucCfgAfUEfCEAfg 1826 usUfscuacagcugAfuCfgGfauggus 2674
cuguagas{invAb} usu

D-1736 | [GalNAc3] sggucuuGfuGEtAfAfUfa 1827 asCfsuuuccauauUfcAfcAfagaccs 2675
uggaaags{invAb} usu

D-1737 | [GalNAc3] saagacgGfuAfCtAfUfa 1828 usGfsuaggauuauGfuAfcCfgucuus 2676
auccuacs{invAb} usu

D-1738 | [GalNAc3] sugagcuAfuGtUEGEUfu 1829 asCfsacuuccaacAfcAfuAfgcucas 2677
ggaagugs{invAb} usu

D-1739 | [GalNAc3] suuuggaAfuUfCEfULUfu 1830 asGfsuagagcaaaGfaAfuUfccaaas 2678
gcucuacs{invAb} usu

D-1740 | [GalNAc3] saguuugGfaAfULULCEu 1831 usAfsgagcaaagaAfuUfcCfaaacus 2679
uugcucus{invAb} usu

D-1741 | [GalNAc3] suugcualUfaAfULfULfUfc 1832 asAfscuccuugaaAfuUfaUfagcaas 2680
aaggagus{invAb} usu

D-1742 | [GalNAc3] saccaggAfaAfULGEUfa 1833 usGfsguguCfuuacaulUfuCfcuggus 2681
agacaccs{invAib} usu

D-1743 | [GalNAc3] sccaggaAfaUfGfUfAfa 1834 usUfsggugUfcuuacaUfulUfccuggs 2682
gacaccas{invAb} usu

D-1744 | [GalNAc3] scccucgUfaUfGEULUfu 1835 asAfscuuuCfaaaacaUfaCfgagggs 2683
ugaaagus{invAb} usu

D-1745 | [GalNAc3] suuucagUfuUfUfAfAfa 1836 asAfscgacCfcuuuaaAfaCfugaaas 2684
gggucgus{invAb} usu

D-1746 | [GalNAc3] sucaguuUfuAfAfAfGEg 1837 asUfscacgAfcccuuuAfaAfacugas 2685
gucgugas{invAb} usu

D-1747 | [GalNAc3] scaguuuUfaAfAfGEGEg 1838 usCfsucacGfacccuulUfaAfaacugs 2686
ucgugags{invAb} usu

D-1748 | [GalNAc3] suuuaaaGEgGEULCEGEu 1839 asGfsuuucUfcacgacCfcUfuuaaas 2687
gagaaacs{invAb} usu

D-1749 | [GalNAc3] sggaagcUfuGEtAfGECEu 1840 asAfsacacAfuagcucAfaGfcuuccs 2688
auguguus{invAb} usu

D-1750 | [GalNAc3] sgaagcuUfgAfGECEUfa 1841 asCfsaacaCfauagcuCfaAfgcuucs 2689
uguguugs {invAb} usu

D-1751 | [GalNAc3] sagcuugAfgCfUfAfUfg 1842 usUfsccaaCfacauagCfuCfaagcus 2690
uguuggas{invAb} usu

D-1752 | [GalNAc3] sgcuugaGicULAfULGEu 1843 asUfsuccaAfcacauaGfcUfcaagces 2691
guuggaas{invAb} usu

D-1753 | [GalNAc3] scuugagCfuAfUEGEULfg 1844 asCfsuuccAfacacauAfgCfucaags 2692
uuggaags{invAb} usu

D-1754 | [GalNAc3] sgagcuaUfgUEGEUfUfg 1845 asGfscaculUfccaacaCfaUfagcucs 2693
gaagugcs{invAb} usu

D-1755 | [GalNAc3] sguguugGLfaAfGEULGEc 1846 asAfsaccaGfggcacuUfcCfaacacs 2694
ccugguus{invAb} usu

D-1756 | [GalNAc3] sggaaguGfcCECEUEGEg 1847 asNfsuuaaAfaccaggGfcAfcuucces 2695
uuuuaaus{invAb} usu

D-1757 | [GalNAc3] sacaaagAfcGEGEUEfAfc | 1848 asGfsgauuAfuguaccGfuCfuuugus 2696
auaauccs{invAb} usu

D-1758 | [GalNAc3] scaaagaCtgGEfULAfCEa 1849 usNAfsggaulUfauguacCfgUfcuuugs 2697
uaauccus{invAb} usu

D-1759 | [GalNAc3] scauaauCfcULAfCEAfg 1850 asUfsuuaaAfccuguaGfgAfuuaugs 2698

guuuaaas{invAb}

usu
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D-1760 | [GalNAc3] suugcucUfaCfULGEUfu 1851 asCfsaaugUfaaacagUfaGfagcaas 2699
uacauugs{invAib} usu

D-1761 | [GalNAc3] suugcualUfaAfULULfUfc 1852 asAfscuccUfugaaauUfaUfagcaas 2700
aaggagus{invAb} usu

D-1762 | [GalNAc3] saaugauGLcAfCEULUfu 1853 asAfscaucCfuaaaguGfcAfucauus 2701
aggaugus{invAib} usu

D-1763 | [GalNAc3] saugaugCfaCfUfUfUfa 1854 asAfsacauCfcuaaagUfgCfaucaus 2702
ggauguus{invAb} usu

D-1764 | [GalNAc3] sacaugaAfuCfAfUfUfc 1855 asGfsucauGfugaaugAfulfcaugus 2703
acaugacs{invAb} usu

D-1765 | [GalNAc3] scaugaaUfcAfULUfCfa 1856 usGfsgucalUfgugaauGfalUfucaugs 2704
caugaccs{invAb} usu

D-1766 | [GalNAc3] saauacaUfgUECEfUfAfg 1857 asGfsgacaGfacuagaCfaUfguauus 2705
ucuguccs{invAb} usu

D-1767 | [GalNAc3] saugucuAfgUECEULGEu 1858 asUfsuaaaGfgacagaCfuAfgacaus 2706
ccuuuaas{invhib} usu

D-1768 | [GalNAc3] saaucagAfuCftAfUfUfa 1859 asUfsaacuGfguaaugAfuCfugauus 2707
ccaguuas{invAb} usu

D-1769 | [GalNAc3] sucagauCfaUfUfAfCfc 1860 asGfscuaaCfugguaaUfgAfucugas 2708
aguuagcs{invAb} usu

D-1770 | [GalNAc3] sagaucaUfuAfCECEAfg 1861 asAfsagcuAfacugguAfalUfgaucus 2709
uuagcuus{invAb} usu

D-1771 | [GalNAc3] sucauuaCfcAfGfUfUfa 1862 usUfsaaaaGfcuaacuGfgUfaaugas 2710
gcuuuuas{invAb} usu

D-1772 | [GalNAc3] saccaguUfaGEfCfUfUfu 1863 asUfsgcuuUfaaaagcUfaAfcuggus 2711
uaaagcas{invAb} usu

D-1773 | [GalNAc3] saagcacAfuUfULGEUfu 1864 usAfsguculUfaaacaaAfuGfugcuus 2712
uaagacus{invAb} usu

D-1774 | [GalNAc3] sgcacauUfuGfUfUfUfa 1865 asAfsuaguCfuuaaacAfaAfugugcs 2713
agacuaus{invAb} usu

D-1775 | [GalNAc3] sugagauGLfcUfAfCfUfa 1866 asAfsaacaAfuuaguaGfcAfucucas 2714
auuguuus{invAb} usu

D-1776 | [GalNAc3] sgauuuaUfuCfAfGEGfa 1867 asUfsggggAfuuccugAfalUfaaaucs 2715
auccccas{invAb} usu

D-1777 | [GalNAc3] sugcuguGfuGEGECECfa 1868 asUfsuauaAfuuggccAfcAfcagcas 2716
auuauaas{invAb} usu

D-1778 | [GalNAc3] sauguaaAfaCfULAfUfa 1869 asGfsggucAfguauagUfulUfuacaus 2717
cugacccs{invAb} usu

D-1779 | [GalNAc3] suaaaacUfaUfAfCfUfqg 1870 asAfsacggGfucagualUfaGfuuuuas 2718
acccguus{invAb} usu

D-1780 | [GalNAc3] sgagaaaCfuGEGECfUfg 1871 asAfsuuggAfccagecAfgUfuucucs 2719
guccaaus{invAb} usu

D-1781 | [GalNAc3] sccaaugGLgAfULULfUfa 1872 usGfsuugcUfguaaauCfcCfauuggs 2720
cagcaacs{invAb} usu

D-1782 | [GalNAc3] saguuugCfuCfUfUfAfa 1873 asCfsauacGfauuaagAfgCfaaacus 2721
ucguaugs{invAb} usu

D-1783 | [GalNAc3] sguuugcULcULULAfAfuU 1874 usCtscauaCfgauuaaGtfaGfcaaacs 2722
cguauggs{invAab} usu

D-1784 | [GalNAc3] suuugcuCfuUfNAEfAfUfc 1875 usUfsccaulhfcgauuahfghfgcaaas 2723
guauggas{invAb} usu

D-1785 | [GalNAc3] sugcucuUfaAfUECEGEu 1876 asCfsuuccAfuacgauUfaifgagcas 2724
auggaags{invAb} usu

D-1786 | [GalNAc3] scuuaauCtgUENALULGEg 1877 usCfsaagcUfuccauaCfgiAfuuaags 2725
aagcuugs{invAb} usu

D-1787 | [GalNAc3] suuaaucGfuAfULGEGEa 1878 asUfscaagCfuuccauAfcGfauuaas 2726

agcuugas{invAb}

usu
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D-1788 | [GalNAc3] succauaCfaCfAfAfALg 1879 usGfsuaccGfucuuuglUfgUfauggas 2727
acgguacs{invAb} usu

D-1789 | [GalNAc3] scauacaCfaAfAfGfAfc 1880 usAfsuguaCfcgucuulUfgUfguaugs 2728
gguacaus{invAb} usu

D-1790 | [GalNAc3] sugucuaGfuCfULGEUfC 1881 usAfsuuaaAfggacagAfcUfagacas 2729
cuuuaaus{invib} usu

D-1791 | [GalNAc3] sucuaguCfuGfULCECfu 1882 asCfsuauuAfaaggacAfgAfcuagas 2730
uuaauags{invAb} usu

D-1792 | [GalNAc3] scuagucUfgULCECEUfu 1883 asGfscuauUfaaaggaCfaGfacuags 2731
uaauvagcs{invAb} usu

D-1793 | [GalNAc3] sgucuguCtcUfULfUfAfa 1884 asAfsgagcUfauuaaaGfgAfcagacs 2732
uagcucus{invAb} usu

D-1794 | [GalNAc3] sgucugcAfaCfCEGEGEa 1885 asAfsgaguUfcuccggUfuGfcagacs 2733
gaacucus{invAb} usu

D-1795 | [GalNAc3] sucugcalAfcCEGEGEAfy 1886 usAfsagagUfucuccgGfuUfgcagas 2734
aacucuus{invAb} usu

D-1796 | [GalNAc3] sugcaacCEfgGEALGEAfa 1887 usCfsuaagAfguucucCfgGfuugcas 2735
cucuuags{invAb} usu

D-1797 | [GalNAc3] saggaugAfaGfUfUECEg 1888 usCfsccauGfucgaacUfuCfauccus 2736
acaugggs{invAb} usu

D-1798 | [GalNAc3] sgggacuUfaUfCtAfAfc 1889 usUfsuuculUfuguugalUfaAfgucccs 2737
aaagaaas{invhib} usu

D-1799 | [GalNAc3] sauacucCfuUfCtUEfGEg 1890 asGfsuugaAfcccagaAfgGfaguaus 2738
guucaacs{invAb} usu

D-1800 | [GalNAc3] scaagccUfaAfAfCEGEu 1891 asAfsuuucUfgacguuUfaGfgcuugs 2739
cagaaaus{invAb} usu

D-1801 | [GalNAc3] saagccuAfaAfCEGEUfc 1892 asGfsauuuCfugacquUfuAfggcuus 2740
agaaaucs{invAb} usu

D-1802 | [GalNAc3] sgguggaCfaCfAfCfUfc 1893 asAfsaaugCfugagugUfgUfccaccs 2741
agcauuus{invAb} usu

D-1803 | [GalNAc3] sgagcuuUfgUECEUfCEc 1894 asGfscacuUfcggagaCfaAfagcucs 2742
gaagugcs{invAb} usu

D-1804 | [GalNAc3] sugucucCEgAfAfGEUfg 1895 asAfscuggGfgcacuuCfgGfagacas 2743
ccccagus{invAb} usu

D-1805 | [GalNAc3] saugcucUfcULCECEUfc 1896 asUfsagaaCfcgaggaGfaGfagcaus 2744
gguucuas{invAb} usu

D-1806 | [GalNAc3] sagcucaCfaCfGEAfAfg 1897 usCfsugaaUfccuucgUfgUfgagcus 2745
gauucags{invAb} usu

D-1807 | [GalNAc3] sagaagaAfqgUfAfCfAfqg 1898 asGfsgaagGfucuguaCfulUfcuucus 2746
accuuccs{invAb} usu

D-1808 | [GalNAc3] sgaagaaGfuAfCfAfGfa 1899 usGfsggaaGfgucuguAfcUfucuucs 2747
ccuucccs{invAb} usu

D-1809 | [GalNAc3] saagaagUfaCfAfGEAfc 1900 asUfsgggaAfggucugUfaCfuucuus 2748
cuucccas{invAb} usu

D-1810 | [GalNAc3] sucugaaAfuGEfGfAfCEa 1901 asGfsgucalUfuuguccAfulfucagas 2749
aaugaccs{invAb} usu

D-1811 | [GalNAc3] saaaugaCfcULUEGECEC 1902 asGfsgaaulUfuggcaaGfgUfcauuus 2750
aaauuccs{invAb} usu

D-1812 | [GalNAc3] saccuaaCfuCfCECENfg 1903 asCfscgcaUfccuggghfgUfuaggus 2751
gaugcggs{invAb} usu

D-1813 | [GalNAc3] sugcggcAfgCEGEAfALfg | 1904 asUfsguguUfgcuucgCfuGfccgeas 2752
caacacas{invAb} usu

D-1814 | [GalNAc3] sacggccGEgUENAEALCEa 1905 usCfsguucUfuuguualfcGfgccgus 2753
aagaacgs{invAb} usu

D-1815 | [GalNAc3] sggccggUfaAfCfAfAfa 1906 asUfsucguUfcuuuguUfaCfcggeces 2754

gaacgaas{invAb}

usu

121




WO 2024/026258

PCT/US2023/070821

Duplex | Sense Sequence (5'-3') SEQID | Antisense Sequence (5’-3') SEQID

No. NO: NO:

D-1816 | [GalNAc3] sggggucALgAfALGEAfc 1907 usUfsgcuaUfcgucuuCfuGfacccces 2755
gauagcas{invAb} usu

D-1817 | [GalNAc3] sagaaagAfaCfCfAfUfc 1908 asCfsugauCfggauggUfuCfuuucus 2756
cgaucags{invAb} usu

D-1818 | [GalNAc3] sgaaccaUfcCEGEAfUfC 1909 asUfsacagCfugaucgGfaUfgguucs 2757
agcuguas{invAib} usu

D-1819 | [GalNAc3] saucuggAfaCfAfCfUfa 1910 asAfsugcuGfauagugUfuCfcagaus 2758
ucagcaus{invAb} usu

D-1820 | [GalNAc3] saagaaaAfuAfCfUfCfc 1911 asCfsccagAfaggaguAfulfuucuus 2759
uucugggs{invAb} usu

D-1821 | [GalNAc3] sacucagGfaAfGLtULfCEg 1912 usAfsccuulUfucgacuUfcCfugagus 2760
aaaaggus{invAib} usu

D-1822 | [GalNAc3] sagaaagGfaGfCEtAfAfg 1913 asGfsuuuaGfgcuugcUfcCfuuucus 2761
ccuaaacs{invAb} usu

D-1823 | [GalNAc3] saggagcAfaGECECfUfa 1914 asUfsgacgUfuuaggcUfuGfcuccus 2762
aacgucas{invAb} usu

D-1824 | [GalNAc3] sggagcaAfgCECEtUfAfa 1915 usCfsugacGfuuuaggCfulfgcuccs 2763
acgucags{invAb} usu

D-1825 | [GalNAc3] sagcaagCicULAfAfAfC 1916 usUfsucugAfcguuuaGifgCfuugcus 2764
gucagaas{invAb} usu

D-1826 | [GalNAc3] sgaaaguCfuCfAfAfUfu 1917 usCfsguguGfgaauugAfgAfcuuucs 2765
ccacacgs{invAb} usu

D-1827 | [GalNAc3] sgucucaAfuUfCECEfAfc 1918 asAfsgaucGfuguggaAfulUfgagacs 2766
acgaucus{invAb} usu

D-1828 | [GalNAc3] sucaauuCfcAfCfAfCEg 1919 asAfsugagAfucguguGfgAfauugas 2767
aucucaus{invAb} usu

D-1829 | [GalNAc3] scaauucCtfaCfAfCftGfa 1920 usCfsaugaGfaucgugUfgGfaauugs 2768
ucucaugs{invAb} usu

D-1830 | [GalNAc3] sauuccaCfaCfGEfAfUfc 1921 usCfsucauGfagaucgUfgUfggaaus 2769
ucaugags{invAb} usu

D-1831 | [GalNAc3] suuccacAfcGfAfUECEu 1922 asUfscucaUfgagaucGfuGfuggaas 2770
caugagas{invAb} usu

D-1832 | [GalNAc3] sucaugaGfaGfAfAfCfu 1923 usCfsagguCfcaguucUfcUfcaugas 2771
ggaccugs{invAb} usu

D-1833 | [GalNAc3] scaugagAfgAfAfCfUfg 1924 asUfscaggUfccaguuCfuCfucaugs 2772
gaccugas{invAb} usu

D-1834 | [GalNAc3] saucccaGtcCfUEAfUfc 1925 usGfsguguCfagauagGfcUfgggaus 2773
ugacaccs{invAb} usu

D-1835 | [GalNAc3] succcagCfcUfAfULCEu 1926 usUfsggugUfcagauaGfgCfugggas 2774
gacaccas{invAb} usu

D-1836 | [GalNAc3] scccageCfuAfUECEUfg 1927 usUfsugguGfucagauAfgGfcugggs 2775
acaccaas{invAb} usu

D-1837 | [GalNAc3] sagcagaGfaAfAfUfCta 1928 asGfsgcauCfuugauulfcUfcugcus 2776
agaugccs{invAb} usu

D-1838 | [GalNAc3] succgaaGfuGECECECfc 1929 asUfsccgaCfuggggcAfcUfucggas 2777
agucggas{invAb} usu

D-1839 | [GalNAc3] sgaagauAfgAfULULCEg 1930 asUfscuucUfucgaauCfuAfucuucs 2778
aagaagas{invAb} usu

D-1840 | [GalNNAc3] scagcgaNfgCENENECEa 1931 asGfsggagUfguguugCfulfcgcugs 2779
cacucccs{invAb} usu

D-1841 | [GalNAc3] sgcgaagCfaAfCEAfCEa 1932 usUfsggggAfguguguUfgCfuucgcs 2780
cuccccas{invAb} usu

D-1842 | [GalNAc3] suugaagCEcNAECEALUfu 1933 usNAfsgauuCfcaauguGfgCfuucaas 2781
ggaaucus{invAb} usu

D-1843 | [GalNAc3] scgguaaCfaAfAfGEAfa 1934 asCfscguuCfguucuulfgUfuaccygs 2782

cgaacggs{invAb}

usu
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D-1844 | [GalNAc3] saugaagCLcALCLULAfu 1935 asCfsugucGfuauaguGfgCfuucaus 2783
acgacags{invAb} usu

D-1845 | [GalNAc3] scacuauAfcGEALCEAfg | 1936 asCfscgguAfccugucGfuAfuagugs 2784
guaccggs{invAb} usu

D-1846 | [DCA- 1937 asAfscuccUfugaaauUfaUfagcaas 2785
Co]uugcualtaAtUtUtUfcaaggagu usu
s{invAb}

D-1847 | (DCA- 2831 3085
sC6}gcaaccGEgAfGEAfAfcucuuag usUfscuaaGfaguuCfuCfcGfguuge
as{invAb} susu

D-1848 | (DCA- 2832 3086
sC6}ccucggUfuCfULfAfCEfgcuuaug asCfscauaAfgecguAfgAfaCfcgagyg
gs{invAb} susu

D-1849 | (DCA- 2833 3087
sC6}gcaaccGEgALGEAfAfcucuuag usUfscuaagaguuCfuCfcGiguugcs
as {invAb} usu

D-1850 | (DCA- 2834 3088
sC6}caauGfgAfUEGEAfuaaaauacu asGfsuauuUfuaucauCfcAfuugsus
sus{invAb} u

D-1851 | (DCA- 2835 3089
sC6}ccaaAfcUfCECECfauucuuuca usGfsaaagAfaugggaGfuUfuggsus
sus {invAb} u

D-1852 | (DCA- 2836 3090
sC6lggucuuGtuGEtAfAfUfauggaaa asCfsuuucCfauvauucAfcAfagaccs
gs{invAb} usu

D-1853 | (DCA- 2837 3091
sColaccaucCfgAfUECEAfgcuguag usUfscuacAfgcugauCfgGfauggus

s{invAb} usu

D-1854 | (DCA- 2838 3092
sC6 luuuggaAfuUE£CEUfUfugcucua asGfsuagaGfcaaagaAfuUfccaaas
cs{invAb} usu

D-1855 | (DCA- 2839 3093
sC6}laguuugGfaAfUfUfCfuuugcuc usAfsgagcAfaagaauUfcCfaaacus

s{invAb} usu

D-1856 | (DCA- 2840 3094
sC6}aagacgGfuAfCfAfUfaauccua usGfsuaggAfuuauguAfcCfgucuus

s{invAb} usu

D-1857 | {DCA- 2841 3095
sC6}lugagcuAfuGEULGEUfuggaagu asCfsacuuCfcaacacAfuAfgcucas
gs{invAb} usu

D-1858 | (DCA- 2842 3096
sC6}caccaalAfcUECECECfauucuuu usGfsaaagAfaugggaGfuUfuggugs
cs{invAb} usu

D-1859 | (DCA- 2843 3097
sC6}gcaaccGEfgAfGEAfAfcucuuag usUfscuaaGfaguucuCfcGiguugcs
as{invAib} usu

D-1860 | (DCA- 2844 3098
sC6}ccucggUfuCtfUfAfCEfgcuuaug asCfscauaAfgcguagAfaCfcgaggs
gs{invAb} usu

D-1861 | (DCA- 2845 3099
sC6}cccaauGfgAfUfGEAfuaaaaua asGfsuauuUfuaucauCfcAfuugggs

s{invAb} usu

D-1862 | (DCA- 2846 3100

sC6luugcualUfaAfUfUfUfcaaggag
s{invAib}

asAfscuccUfugaaauUfaUfagcaas
usu
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D-1863 | (DCA- 2847 3101
Co}aagacgGtuAftCtAtUfaauccuac usGtsuagGtAftuuauguAtcCtgucuu
s{invAb} susu
D-1864 | (DCA- 2848 3102
Co}aguuugGfaAfULfULCfuuugcucu usAfsgagcAfaagaAfuUfcCfaaacu
s{invAb} susu
D-1865 | (DCA- 2849 3103
C6}aagacgGfuAfCfAfUfaauccuac usGfsuaggAfuuauGfuAfcCfgucuu
s{invAb} susu
D-1866 | (DCA- 2850 3104
CélaagacgGfuAfCfAfUfaauccuac usGfsuaggauuauGfuAfcCfgucuus
s{invAb} usu
D-1867 | (DCA- 2851 3105
Co}ggucuuGfuGtAfAfUfauggaaag asCfsuuuccauauUfcAfcAfagaccs
s{invAb} usu
D-1868 | {DCA- 2852 3106
CélugganfuUfCfUfUfugcucuacus asGfsuagaGfcaaagahfuUfccasus
s{invAb} u
D-1869 | (DCA- 2853 3107
Co}lgacgGfuAfCfAfUfaauccuacas usGfsuaggAfuuauguAfcCfgucsus
s{invAb} u
D-1870 | (DCA- 2854 3108
CojluuugGtaAfULULCLtuuugcucuas usAfsgagcAtaagaAfuUtcCtaaasu
s{invAb} su
D-1871 | (DCA- 2855 3109
Cé6}luggaAfuUfCfUfUfugcucuacus asGfsuagaGfcaaaGfaAfuUfccasu
s{invAb} su
D-1872 | {DCA- 2856 3110
C6}gacgGfuAfCfAfUfaauccuacas usGfsuaggAfuuauGfuAfcecCfgucsu
s {invAb} 5U
D-1873 | (DCA- 2857 3111
C6}caucCfgAfUfCfAfgcuguagaas usUfscuacAfgcugAfuCfgGfaugsu
s{invAb} su
D-1874 | (DCA- 2858 3112
C6}gcuauaAfuULfULCEAfaggaguus asAfscuccUfugaaAfulUfaUfagcsu
s{invAb} su
D-1875 | (DCA- 2859 3113
C6}luuugga”RfuUfCfULUfugcucuas usAfsgagcAfaagaAfuUfcCfaaasu
us {invAb} su
D-1876 | (DCA- 2860 3114
Cé6}luggaaulfcUfUfULGEfcucuacus asGfsuagaGfcaaaGfaAfuUfccasu
s{invAb} su
D-1877 | (DCA- 2861 3115
Co}gacgguAfcAfUfAfAfuccuacas usGfsuaggAfuuauGfuAfcCfgucsu
s{invAb} su
D-1878 | (DCA- 2862 3116
Cé}lgsacgGfuAfCfAfUfaauccuaca usGfsuaggAfuuauGfuAfcCfgucsu
sus{invAb} s5u
D-1879 | [GalNAc3] sgsacgGfuAfCtAfUfaa 2863 usGfsuaggAfuuauGfuAfcCfgucsu 3117
uccuacasus{invAb} su
D-1880 | (DCA- 2864 3118
sCo}gacgGfuAfCEAfUfaauccuaca usGfsuaggAfuuauGfuAfcCfgucsu
sus{invAb} su
D-1881 | (DCA- 2865 3119

sCé}aagacgGfuNfCENfUfaauccua
s{invAb}

usGfsuaggauuauGfunfcCfgucuus
usu
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D-1882 | {DCA- 2866 3120
sColuggaAfuUtCtULUfugcucuacu asGfsuagaGtcaaaGtaAfuUfccasu
sus{invAb} s5U

D-1883 | (DCA- 2867 3121
sC6 luuugGfaAfUfULCfuuugcucua usAfsgagcAfaagaAfuUfcCfaaasu
sus{invAb} su

D-1884 | (DCA- 2868 3122
sC6}gacgguAfcAfUEfAfAfuccuaca usGfsuaggAfuuauGfuAfcCfgucsu
sus {invAb} su

D-1885 | {DCA- 2869 3123
sC6luggaauUfcUELULUEGfcucuacu asGfsuagaGfcaaaGfaAfuUfccasu
sus{invAb} su

D-1886 | {DCA- 2870 3124
sC6}uuuggaAfuUECEULfUfugcucua usAfsgagcAfaagaAfulfcCfaaasu
sus{invAb} su

D-1887 | {DCA- 2871 3125
sC6}gacgGfunfCENfUfaauccuaca usGfsuaggAfuuaugunhfceCfgucsus
sus{invAb} u

D-1888 | (DCA- 2872 3126
sCoéluggaAfuUfCEfUfUfugcucuacu asGfsuagaGfcaaagaAfuUfccasus
sus{invAb} u

D-1889 2873 3127

D-1890 2874 3128

D-1891 | [GalNAc3] saaucagAfuCfAfUfUfa 2875 asUfsaacUfGfguaaugAfuCfugauu 3129
ccaguuas{invAb} susu

D-1892 | |GalNAc3] scuagucUtgULCECEUfu 2876 asGtscuaUtUfaaaggaCtaGfacuag 3130
uaauagcs{invAb} susu

D-1893 | [GalNAc3] sgcacauUfuGfUfUfUfa | 2877 asAfsuagUfCfuuaaacAfaAfugugce 3131
agacuaus{invAb} susu

D-1894 | |GalNAc3]| sccaaugGtgAtULtULtUta | 2878 usGtsuugCtUtguaaauCtcCtauugg 3132
cagcaacs{invAb} susu

D-1895 | [GalNAc3] sguuugcULfcULULAfAfu 2879 usCfscauAfCfgauuaaGfaGfcaaac 3133
cguauggs{invAb} susu

D-1896 | [GalNAc3] scccucgULfaUfGEULUfu 2880 asAfscuuUfCfaaaacaUfaCfgaggg 3134
ugaaagus{invAb} 5USU

D-1897 | [GalNAc3] saaucagAfuCtAfUfUfa 2881 asUfsaacuGfguaalUfgAfuCfugauu 3135
ccaguuas{invAb} susu

D-1898 | [GalNAc3] scuagucUEgUECECEUfu 2882 asGfscuauUfaaagGfaCfaGfacuag 3136
uaauagcs{invAb} susu

D-1899 | [GalNAc3] sgracaulUfuGfUfUfUfa | 2883 asAfsuaguCfuuaaAfcAfaAfuguge 3137
agacuaus{invAb} susu

D-1900 | [GalNAc3] sccaaugGEgAfULULUfa 2884 usGfsuugcUfguaaAfuCfcCfauugg 3138
cagcaacs{invAb} susu

D-1901 | [GalNAc3] sguuugcULfcULfULfAfAfU 2885 usCfscaunaCfgauuAfaGfaGfcaaac 3139
cguauggs (invAb} susu

D-1902 | [GalNAc3] scccucgUtaULGEULULu 2886 asAfscuuuCfaaaaCfalUfaCfgaggg 3140
ugaaagus{invAb} 5USU

D-1903 | [GalNAc3] saaucagAfuCfAfUfUfa 2887 asUfsaacugguaaUfgAfuCfugauus 3141
ccaguuas {invAb} usu

D-1904 | [GalNAc3] scuagucUfgUECECEUfu 2888 asGfscuauuaaagGfaCfaGfacuags 3142
uaauagcs{invAb} usu

D-1905 | [GalNAc3] sgcacauUfuGfUfUfUfa 2889 asAfsuagucuuaaAfcAfaAfuguges 3143
agacuaus{invAb} usu

D-1906 | [GalNAc3] sccaaugGEgAfULULUfa 2890 usGfsuugcuguaaAfuCfcCfauuggs 3144

cagcaacs{invAb}

usu
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D-1907 | [GalNAc3] sguuugcULcULULAfAfu 2891 usCfscauacgauuAfaGfaGfcaaacs 3145
cguauggs{invAb} usu

D-1908 | [GalNAc3] scccucgUfaUfGEULUfu 2892 asAfscuuucaaaaCfaUfaCfgagggs 3146
ugaaagus{invAb} usu

D-1909 | [GalNAc3] sucagAfuCfAfUfUfacc 2893 asUfsaacuGfguaaugAfuCfugasus 3147
aguuausus {invAb} u

D-1910 | [GalNAc3] sagucUfgUECEfCtUfuua 2894 asGfscuauUfaaaggaCfaGfacusus 3148
auagcusus {invAb} u

D-1911 | [GalNAc3] sacauUfuGfUfUfUfaag 2895 asAfsuaguCfuuaaacAfaAfugusus 3149
acuauusus {invAb} u

D-1912 | [GalNAc3] saaugGfgAfUfUfUfaca 2896 usGfsuugcUfguaaauCfcCfauusus 3150
gcaacasus {invAb} u

D-1913 | [GalNAc3] suugcUfcUfUfAfAfucy 2897 usCfscauaCfgauuaaGfaGfcaasus 3151
uauggasus {1invAb} u

D-1914 | [GalNAc3] scucgUfaUfGfUfUfuug 2898 asAfscuuuCfaaaacalUfaCfgagsus 3152
aaaguusus {invAb} u

D-1915 | [GalNAc3] sucagAfuCfAfUfUfacc 2899 asUfsaacuGfguaaUfgAfuCfugasu 3153
aguuausus { invAb} su

D-1916 | [GalNAc3] sagucUfgUECECEfUfuua 2900 asGfscuauUfaaagGfaCfaGfacusu 3154
auagcusus {invAb} su

D-1917 | [GalNAc3] sacauUfuGtUfUfUfaag 2901 asAfsuaguCfuuaaAfcAfaAfugusu 3155
acuauusus {invAb} su

D-1918 | [GalNAc3] saaugGfgAfUfUfUfaca 2902 usGfsuugcUfguaaAfuCfcCfauusu 3156
gcaacasus {invAb} su

D-1919 | [GalNAc3] suugcUfcULfUfAfAfucy 2903 usCfscauaCfgauuAfaGfaGfcaasu 3157
uauggasus {(invAb} 5U

D-1920 | [GalNAc3] scucgUfaUfGEfULUfuug 2904 asAfscuuuCfaaaaCfaUfaCfgagsu 3158
aaaguusus {invAb} su

D-1921 | [GalNAc3] sucagauCfaUfUfAfCEc 2905 asUfsaacuGfguaaUfgAfuCfugasu 3159
aguuausus {invAb} su

D-1922 | [GalNAc3] sagucugUfcCtfUfUfUfa 2906 asGfscuaulUfaaagGfaCfaGfacusu 3160
auagcusus {invAb} su

D-1923 | [GalNAc3] sacauuuGfuUfULAfAfg 2907 asAfsuaguCfuuaaAfcAfaAfugusu 3161
acuauusus {invAb} su

D-1924 | [GalNAc3] saaugggAfuUfUfAfCfa 2908 usGfsuugcUfguaaAfuCfcCfauusu 3162
gcaacasus {invAb} su

D-1925 | [GalNAc3] suugcucUfuAfAfULCEg 2909 usCfscauaCfgauuAfaGfaGfcaasu 3163
uauggasus {invAb} su

D-1926 | [GalNAc3] scucquaUfqgUfUfUfUfqg 2910 asAfscuuuCfaaaaCfalUfaCfgagsu 3164
aaaguusus {invAb} su

D-1927 | [GalNAc3] sasasucagAfuCfAfULU 2911 asUfsaacuGfgUfaaugAfuCfugauu 3165
faccaguusas{invAb} susu

D-1928 | [GalNAc3] scsusagucULgUECECEU 2912 asGfscuauUfaAfaggaCfaGfacuag 3166
fuuaauagscs{invAb} susu

D-1929 | [GalNAc3] sgscsacauUfuGfULULU 2913 asAfsuaguCfulUfaaacAfaAfugugce 3167
faagacuasus{invAb} susu

D-1930 | [GalNAc3] scscsaaugGEgALULULU 2914 usGfsuugcUfgUfaaauCtfcCfauugg 3168
facagcaascs{invAb} susu

D-1931 | [GalNAc3] sgsusuugcUEcULUENEN 2915 usCfscauaCfghfuuaaGfaGfcaaac 3169
fucguaugsgs{invAb} susu

D-1932 | [GalNAc3] scscscucgUfaUfGEULU | 2916 asAfscuuuCfaAfaacaUfaCfgaggg | 3170
fuugaaagsus{invAb} susu

D-1933 | [GalNAc3] saagaaaNfuNfCEUECEc | 2917 asCfsccaGfAfaggagurfuUfuucuu 3171
uucugggs{invAb} 5UsSU

D-1934 | [GalNAc3] sucagauCfaUfUfAfCEc 2918 asGfscuaAfCfugguaalUfgAfucuga 3172

aguuagcs{invAb}

susu
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D-1935 | [GalNAc3] saccuaaCfuCLfCECEAfg 2919 asCfscgcAfUfccugggAfgUfuaggu 3173
gaugcggs{invAb} susu

D-1936 | [GalNAc3] saagcacAfuUfUEGEUfu | 2920 usAfsgucUfUfaaacaaAfuGfugcuu 3174
uaagacus{invAb} susu

D-1937 | [GalNAc3] sugcuguGLfuGEGECECEfa | 2921 asUfsuauAfAfuuggccAfcAfcagceca 3175
auuauaas{invAb} susu

D-1938 | [GalNAc3] sucugaaAfuGEfGEtAfCfa 2922 asGfsgucAfUfuuguccAfuUfucaga 3176
aaugaccs{invAb} susu

D-1939 | [GalNAc3] saagaaaAfuAfCfUfCfc 2923 asCfsccagAfaggaGfuAfuUfuucuu 3177
uucugggs{invAb} s5usu

D-1940 | [GalNAc3] sucagauCfaUfUfAfCfc 2924 asGfscuaaCfugguAfaUfgAfucuga 3178
aguuagces{invAib} susu

D-1941 | [GalNAc3] saccuaaCfuCfCECEAfg 2925 asCfscgcaUfccugGfgAfgUfuaggu 3179
gaugcggs{invAb} susu

D-1942 | [GalNAc3] saagcacAfuUfUELGEUfu | 2926 usAfsgucuUfaaacAfarfuGfugcuu 3180
uaagacus{invAb} susu

D-1943 | [GalNAc3] sugcuguGfuGEGECECfa 2927 asUfsuauaAfuuggCfcAfcAfcagca 3181
auuauaas{invAb} susu

D-1944 | [GalNAc3] sucugaaAfuGEGfAfCEta 2928 asGfsgucaUfuuguCfcAfuUfucaga 3182
aaugaccs{invAb} susu

D-1945 | [GalNAc3] saagaaaAfuAfCLtULfCEc 2929 asCfsccagaaggaGfuAfuUfuucuus 3183
uucugggs{invAb} usu

D-1946 | [GalNAc3] sucagauCfaUfUfAfCfc 2930 asGfscuaacugguAfaUfgAfucugas 3184
aguuagcs{invAb} usu

D-1947 | [GalNAc3] saccuaaCfuCfCfCfAfg | 2931 asCfscgcauccugGfgAfgUfuaggus 3185
gaugcggs{invAb} usu

D-1948 | [GalNAc3] saagcacAfuUfULGEUfu 2932 usAfsgucuuaaacAfaAfuGfugcuus 3186
uaagacus{invAb} usu

D-1949 | [GalNAc3] sugcuguGfuGEGECEfCfa 2933 asUfsuauaauuggCfcAfcAfcagcas 3187
auuauaas{invAb} usu

D-1950 | [GalNAc3] sucugaalAfuGEGEfAfCta 2934 asGfsgucauuuguCfcAfulfucagas 3188
aaugaccs{invAb} usu

D-1951 | [GalNAc3] sgaaaAfuAfCfUECEfcuu 2935 asCfsccagAfaggaguAfulUfuucsus 3189
cugggusus {invAb} u

D-1952 | [GalNAc3] sagauCfaUfUfAfCfcag 2936 asGfscuaaCfugguaaUfgAfucusus 3190
uuagcusus {(invAb} u

D-1953 | [GalNAc3] scuaaCfuCtCfCtAfgga 2937 asCfscgcalUfccugggAfgUfuagsus 3191
ugcggusus {invAb} u

D-1954 | [GalNAc3] sgcacAfuUfUfGEtUfuua 2938 usAfsgucuUfaaacaaAfuGfugcsus 3192
agacuasus {invAb} u

D-1955 | [GalNAc3] scuguGfuGEfGEfCEfCfaau | 2939 asUfsuauaAfuuggccAfcAfcagsus 3193
uauaausus {invAb} u

D-1956 | [GalNAc3] sugaaAfuGEGfAfCfaaa 2940 asGfsgucalUfuuguccAfulUfucasus 3194
ugaccusus {invAb} u

D-1957 | [GalNAc3] sgaaaAfuAfCfULCEfcuu 2941 asCfsccagAfaggaGfuAfuUfuucsu 3195
cugggusus {invAb} 5U

D-1958 | [GalNAc3] sagauCfaUfUfAfCfcag 2942 asGfscuaaCfugguAfaUfgAfucusu 3196
uuagcusus {invAb} s5U

D-1959 | [GalNAc3] scuaaCfuCfCfCEtNnfgga 2943 asCfscgcaUfccugGfghfgUfuagsu 3197
ugcggusus {invAb} 5u

D-1960 | [GalNAc3] sgcacAfuUfUEGEUfuua | 2944 usAfsgucuUfaaacAfaAfuGfugcsu 3198
agacuasus {invAb} su

D-1961 | [GalNAc3] scuguGfuGEGECECfaau 2945 asUfsuauaAfuuggCfcAfcAfcagsu 3199
uauaausus {invAb} su

D-1962 | [GalNAc3] sugaaAfuGEGfAfCfaaa 2946 asGfsgucaUfuuguCfcAfuUfucasu 3200

ugaccusus {invAb}

SU

127




WO 2024/026258 PCT/US2023/070821

Duplex | Sense Sequence (5'-3') SEQID | Antisense Sequence (5’-3') SEQID

No. NO: NO:

D-1963 | [GalNAc3] sgaaaauAfcULCECLEUfu 2947 asCfsccagAfaggaGfuAfuUfuucsu 3201
cugggusus {1invAb} 5u

D-1964 | [GalNAc3] sagaucaUfuAfCECEAfg | 2948 asGfscuaaCfugguAfaUfgAfucusu 3202
uuagcusus {invAb} su

D-1965 | [GalNAc3] scuaacuCfcCfALGEGEa | 2949 asCfscgcalUfccugGigAfgUfuagsu 3203
ugcggusus {1invAb} 5U

D-1966 | [GalNAc3] sgcacauUfuGfULfUfUfa 2950 usAfsgucuUfaaacAfaAfuGfugcsu 3204
agacuasus {invAb} su

D-1967 | [GalNAc3] scuguguGfgCEfCEAfAfu 2951 asUfsuauaAfuuggCfcAfcAfcagsu 3205
uauaausus {1nvAb} su

D-1968 | [GalNAc3] sugaaauGEtgAfCtAfAfa 2952 asGfsgucaUfuuguCfcAfuUfucasu 3206
ugaccusus {invAb} su

D-1969 | [GalNAc3] sasasgaaaAfuAfCEUEC 2953 asCfsccagAfaGfgaguAfuUfuucuu 3207
fcuucuggsgs{invAb} susu

D-1970 | [GalNAc3] suscsagauCfaUfUfAfC | 2954 asGfscuaaCfuGfguaalUfgAfucuga 3208
fcaguuagscs{invAb} susu

D-1971 | [GalNAc3] sascscuaaCfuCfCECEtA 2955 asCfscgcaUfcCfugggAfgUfuaggu 3209
fggaugcgsgs{invAb} susu

D-1972 | [GalNAc3] sasasgcacAfuULfUEGEU 2956 usAfsgucuUfaAfacaaAfuGfugcuu 3210
fuuaagacsus{invAb} susu

D-1973 | [GalNAc3] susgscuguGtuGEGECEC 2957 asUfsuauaAfuUfggccAfcAfcagca 3211
faauuauasas{invAb} susu

D-1974 | [GalNAc3] suscsugaaAfuGEGEALC 2958 asGfsgucaUfuUfguccAfuUfucaga 3212
faaaugacscs{invAb} susu

D-1975 | {DCA- 2959 3213
C6}gcacauUfuGfUfUfUfaagacuau asAfsuaguCfuuaaacAfaAfugugcs
s{invAb} usu

D-1976 | {DCA- 2960 3214
sC6)gcacaulUfuGfUfUfUfaagacua asAfsuaguCfuuaaacAfaAfugugces
s{invAb} usu

D-1977 | [GalNAc3] sgscacauUfuGLULULUL 2961 asAfsuaguCfuuaaacAfaAfugugcs 3215
aagacuaus {invAb} usu

D-1978 | [GalNAc3] sasagacgGfuAfCEALUE 2962 usGfsuaggAfuuauguAfcCfgucuus 3216
aauccuacs {invAb} usu

D-1979 | [GalNAc3] susuuggaAfuUfCfULUE | 2963 asGfsuagaGfcaaagaAfuUfccaaas 3217
ugcucuacs {invAb} usu

D-1980 | [GalNAc3] sasguuugGfanfULULCE 2964 usNfsgagcNhfaagaauUfcCfaaacus 3218
uuugcucus {invAb} usu

D-1981 | [GalNAc3] susugcuaUfaAfUfULUE 2965 asAfscuccUfugaaauUfaUfagcaas 3219
caaggagus {invAb} usu

D-1982 | [GalNAc3] sascauUfuGtUfUfUfaa 2966 asNfsuaguCfuuaaifcAfanfugusu 3220
gacuauusus {invAb} su

D-1983 | [GalNAc3] susggaAfuUfCEfUfUfug 2967 asGfsuagaGfcaaaGfaAfuUfccasu 3221
cucuacusus{invAb} su

D-1984 | [GalNAc3] susuugGfanfULfUfCfuu | 2968 ushfsgagcAfaaganfulfcCfaaasu 3222
ugcucuasus { invAb} su

D-1985 | [GalNAc3] sgscuaUfaAfUfUfUfca 2969 asAfscuccUfugaaAfuUfaUfagcsu 3223
aggaguusus{invAb} 5U

D-1986 | [GalNAc3] sascauuuGfuUfUfAfAf 2970 asAfsuaguCfuuaaAfcAfaAfugusu 3224
gacuauusus { invAb} su

D-1987 | [GalNAc3] sgsacgguAfcAfULALAL | 2971 usGfsuaggAfuuauGfuAfcCfgucsu 3225
uccuacasus{invAb} sU

D-1988 | [GalNAc3] susggaauUfcULULULGE 2972 asGfsuagaGfcaaaGfaAfuUfccasu 3226
cucuacusus{invAb} su

D-1989 | [GalNAc3] susuuggaAfuULCLtULUL 2973 usAfsgagcAfaagaAfulfcCtaaasu 3227

ugcucuasus{invAb}

sSUu
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D-1990 | [GalNAc3] sgscuauaAfuULULCEAL 2974 asAfscuccUfugaaAfulUfaUfagcsu 3228
aggaguusus { invAb} 5u

D-1991 | [GalNAc3] sascauUfuGfUfUfUfaa 2975 asAfsuaguCfuuaaacAfaAfugusus 3229
gacuauusus { invAb} u

D-1992 | [GalNAc3] sgsacgGLuAfCEfAfUfaa | 2976 usGfsuaggAfuuauguAfcCfgucsus 3230
uccuacasus {invAb} u

D-1993 | [GalNAc3]susggaAfuUfCfUfUfug 2977 asGfsuagaGfcaaagaAfuUfccasus 3231
cucuacusus {invAb} u

D-1994 | [GalNAc3] susuugGfaAfULULCfuu 2978 usAfsgagcAfaagaauUfcCfaaasus 3232
ugcucuasus{invAb} u

D-1995 | [GalNAc3] sgscuaUfaAfUfUfUfca 2979 asAfscuccUfugaaauUfaUfagcsus 3233
aggaguusus {invAb} u

D-1996 | [GalNAc3] sascauuuGfuUfUfAfAf 2980 asAfsuaguCfuuAfaAfcAfaaugusu 3234
gacuauusus { invAb} su

D-1997 | [GalNAc3] sgsacgguAfcAfULALAL | 2981 usGfsuaggAfuuAfuGtuAfccgucsu 3235
uccuacasus { invAb} su

D-1998 | [GalNAc3] susggaauUfcULULULGE 2982 asGfsuagaGfcaAfaGfaAfuuccasu 3236
cucuacusus{invAb} su

D-1999 | [GalNAc3] susuuggaAfuUfCEfULUE 2983 usAfsgagcAfaaGfaAfuUfccaaasu 3237
ugcucuasus {invAb} su

D-2000 | [GalNAc3] sgscuauaAfuUfULCEAL 2984 asAfscuccUfugAfaAfuUfauagcsu 3238
aggaguusus {invAb} 5U

D-2001 | {DCA- 2985 3239
sCélascaulUfuGfUfUfUfaagacuau asAfsuaguCfuuaaAfcAfaAfugusu
usus {invAb} su

D-2002 | {DCA- 2986 3240
sC6}gsacgGfuAfCfAfUfaauccuac usGfsuaggAfuuauGfuAfcCfgucsu
asus {invAb} sUu

D-2003 | (DCA- 2987 3241
sColusggaAfuUfCfULUfugcucuac asGfsuagaGfcaaaGfaAfuUfccasu
usus {invAb} s5U

D-2004 | {DCA- 2988 3242
sC6}lusuugGfaAfUfULCfuuugecucu usAfsgagcAfaagaAfulfcCfaaasu
asus {invAb} su

D-2005 | {DCA- 2989 3243
sC6lgscualUfaAfUfULfUfcaaggagu asAfscuccUfugaaAfuUfaUfagcsu
usus {invAb} su

D-2006 | [GalNAc3] sascscaucCEfgAfULCEA 2990 usUfscuacAfgCfugauCfgGfauggu 3244
fgcuguagsas{invAb} susu

D-2007 | [GalNAc3] sgsgsucuuGtuGEAfAfU | 2991 asCfsuuucCfalUfauucAfcAfagacc 3245
fauggaaasgs{invAb} susu

D-2008 | [GalNAc3] sasasgacgGEfuALCEALU 2992 usGfsuaggAfulfauguAfcCfgucuu 3246
faauccuascs{invAb} susu

D-2009 | [GalNAc3] sgscsaaccGEgALfGEALA 2993 usUfscuaaGfaGfuucuCfcGfguugce 3247
fcucuuagsas{invAb} susu

D-2010 | [GalNAc3] scsasccaaAfcULCECEC | 2994 usGfsaaagAfaUfgggaGfulfuggug 3248
fauucuuuscs{invAb} susu

D-2011 | [GalNAc3] susgsagcuAfuGLtUEGEU 2995 asCfsacuuCfcAfacacAfuAfgcuca 3249
fuggaagusgs{invAb} susu

D-2012 | [GalNAc3] sususuggaAfuULCEULU 2996 asGfsuagaGfcAfaagaAfuUfccaaa 3250
fugcucuascs{invAb} susu

D-2013 | [GalNAc3] sasgsuuugGfaAfULUEC 2997 usAfsgagcAfaAfgaaulUfcCfaaacu 3251
fuuugcucsus{invAb} susu

D-2014 | [GalNAc3] sususgcuaUfaAfUfULU 2998 asAfscuccUfuGfaaauUfaUfagcaa 3252

fcaaggagsus{invAb}

s5usu
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D-2015 | [GalNAc3] sasccauccgAfuCfALGE 2999 usUfscuacAfgcugAfuCfggauggus 3253
Cftuguagas {invAb} usu

D-2016 | [GalNAc3] sgsgucuuguGfaAfULAL | 3000 asCfsuuucCfauvauUfcAfcaagaccs 3254
Ufggaaags {invAb} usu

D-2017 | [GalNAc3] sasagacgguAfcAfULAL | 3001 usGfsuaggAfuuauGfuAfccgucuus 3255
Afuccuacs{invAb} usu

D-2018 | [GalNAc3] sgscaaccggAfgAfAfCEt 3002 usUfscuaaGfaguuCfuCfcgguugces 3256
Ufcuuagas {invAb} usu

D-2019 | [GalNAc3] scsaccaaacUfcCfCEAL 3003 usGfsaaagAfauggGfaGfuuuggugs 3257
Ufucuuucs {invAb} usu

D-2020 | [GalNAc3] susgagcuauGftuGtULULE 3004 asCfsacuuCfcaacAfcAfuagcucas 3258
Gfgaagugs {invAb} usu

D-2021 | [GalNAc3] susuuggaauUfcULULUE 3005 asGfsuagaGfcaaaGfaAfuuccaaas 3259
Gfcucuacs{invAb} usu

D-2022 | [GalNAc3] sasguuuggaAfuULCEUL | 3006 usAfsgagcAfaagaAfulfccaaacus 3260
Ufugcucus {invAb} usu

D-2023 | [GalNAc3] susugcuauaAfuUfULCE 3007 asAfscuccUfugaaAfulUfauagcaas 3261
Afaggagus {1invAb} usu

D-2024 | [GalNAc3] sauccggAfaGfULfULUfg 3008 usCfsuaucuucaaAfcUfuCfcggaus 3262
aagauags{invAb} usu

D-2025 | [GalNAc3] sccggAfaGtUfULtUfgaa 3009 usCfsuaucUfucaaacUfuCfcggsus 3263
gauagasus {invAb} u

D-2026 | [GalNAc3] sccggAfaGfUfUfUfgaa 3010 usCfsuaucUfucaaAfcUfuCfcggsu 3264
gauagasus {invAb} su

D-2027 | [GalNAc3] sccggaaGfuUfULGEAfa | 3011 usCfsuaucUfucaaAfcUfuCfcggsu 3265
gauagasus {invAb} 5U

D-2028 | [GalNAc3] scscggAfaGfULtUfUfga 3012 usCfsuaucUfucaaAfcUfuCfcggsu 3266
agauagasus{invAb} su

D-2029 | [GalNAc3] sasusccggAfaGEULULU 3013 usCfsuaucUfuCfaaacUfuCfcggau 3267
fgaagauasgs{invAb} susu

D-2030 | [GalNAc3] sasuccggAfaGfULULUL 3014 usCfsuaucUfucaaacUfuCfcggaus 3268
gaagauags {invAb} usu

D-2031 | [GalNAc3] scscggaaGfuULUEGEAL 3015 usCfsuaucUfucaaAfcUfuCfcggsu 3269
agauagasus { invAb} su

D-2032 | [GalNAc3] scscggAfaGfUfUfUfga 3016 usCfsuaucUfucaaacUfuCfcggsus 3270
agauagasus {invAb} u

D-2033 | [GalNAc3] scscggaaGfuULULEGEAL 3017 usCfsuaucUfucAfaAfcUfuccggsu 3271
agauagasus{invAb} su

D-2034 | [GalNAc3] sasuccggaaGfuUfULGE 3018 usCfsuaucUfucaaAfcUfuccggaus 3272
Afagauags {invAb} usu

D-2035 | {DCA- 3019 3273
sC6}uscsugaaAfuGfGfAfCfaaaug asGfsgucaUfuUfguccAfuUfucaga
acscs{invAb} susu

D-2036 | [GalNAc3] scsacaaagaCfgGEfULAL 3020 asGfsauuaUfguacCfgUfcuuugugs 3274
Cfauaaucs {invAb} usu

D-2037 | [GalNAc3] sascaaagacGEgUEALCE 3021 asGfsgauuAfuguacCfcGfucuuugus 3275
Afuaauccs {invAb} usu

D-2038 | [GalNAc3] scsaaagacgGfuAfCEAL 3022 usAfsggauUfauguAfcCfgucuuugs 3276
Ufaauccus {invAb} usu

D-2039 | [GalNAc3] sasaagacggUfaCfAfUL 3023 asUfsaggaUfuaugUfaCfcgucuuus 3277
Afauccuas {invAb} usu

D-2040 | [GalNAc3] susaguuuggAfaUfUECE 3024 asGfsagcaAfagaaUfuCfcaaacuas 3278
Ufuugcucs {invAb} usu

D-2041 | [GalNAc3] scsuguguGEgCLCEALAL 3025 asUfsuauaAfuuGfgccAfcAfcagsu 3279

uuauaausus { invAb}

5U
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D-2042 | [GalNAc3] sgscacauULfuGLULULUL 3026 usAfsguculUfaaAfcaaAfuGfugcsu 3280
aagacuasus{invAb} su

D-2043 | [GalNAc3] susggaauUfcULULUEGE | 3027 asGfsuagaGfcaAfagaAfuUfccasu 3281
cucuacusus {invAb} su

D-2044 | [GalNAc3] susuuggaAfuULCEULUL | 3028 usAfsgagcAfaaGfaaulfcCfaaasu 3282
ugcucuasus{invAb} su

D-2045 | [GalNAc3] scsuguguGfgCECEAfASL 3029 asUfsuauaAfuuggccAfcAfcagsus 3283
uuauaausus{invAb} u

D-2046 | [GalNAc3] sgscacauUfuGfUfUfUL 3030 usAfsgucuUfaaacaaAfuGfugcsus 3284
aagacuasus{invAb} u

D-2047 | [GalNAc3] susggaauUfcULULULGE 3031 asGfsuagaGfcaaagaAfuUfccasus 3285
cucuacusus {invAb} u

D-2048 | [GalNAc3] susuuggaAfuUfCEfULUE 3032 usAfsgagcAfaagaauUfcCfaaasus 3286
ugcucuasus {invAb} u

D-2049 | [GalNAc3] sgsacgguAfcAfULALAL | 3033 usGfsuaggAfuuauguAfcCfgucsus 3287
uccuacasus { invAb} u

D-2050 | [GalNAc3] scsuguGfuGEGECECfaa 3034 asUfsuauaAfuUfggccAfcAfcagsu 3288
uuauaausus{invAb} su

D-2051 | [GalNAc3] sgscacAfuUfULGEUfuu 3035 usAfsgucuUfaAfacaaAfuGfugcsu 3289
aagacuasus{invAb} su

D-2052 | [GalNAc3] susggaAfuULCEULUfug 3036 asGfsuagaGfcAfaagaAfuUfccasu 3290
cucuacusus {invAb} su

D-2053 | [GalNAc3] susuugGfaAfULfUfCfuu 3037 usAfsgagcAfaAfgaaulUfcCfaaasu 3291
ugcucuasus {invAb} sUu

D-2054 | [GalNAc3] sgsacgGfuAfCEfAfUfaa | 3038 usGfsuaggAfuUfauguAfcCfgucsu 3292
uccuacasus {invAb} su

D-2055 | [GalNAc3] suscugaaauGftgAfCEAf 3039 asGfsgucaUfuuguCfcAfuuucagas 3293
Afaugaccs {invAb} usu

D-2056 | [GalNAc3] susgaaAfuGEGEAfCfaa 3040 asGfsgucaUfuuguCfcAfuUfucasu 3294
augaccusus { invAb} su

D-2057 | [GalNAc3] susgcuguguGtgCECEAL | 3041 asUfsuauaAfuuggCfcAfcacagcas 3295
Afuuauaas {invAb} usu

D-2058 | [GalNAc3] scsuguGfuGEGECECfaa 3042 asUfsuauaAfuuggCfcAfcAfcagsu 3296
uuauaausus{invAb} su

D-2059 | [GalNAc3] susgcuguGfuGEGECECE 3043 asUfsuauaAfuuggccAfcAfcagcas 3297
aauuauaas {invAb} usu

D-2060 | [GalNAc3] scsuguguGEgCECEALAL 3044 asUfsuauaAfuuggCfcAfcAfcagsu 3298
uuauaausus {invAb} su

D-2061 | [GalNAc3] scsuguguGfgCECEALfASL 3045 asUfsuauvaAfuuGfgCfcAfcacagsu 3299
uuauaausus {invAb} su

D-2062 | [GalNAc3] scsccucguaUfgUEULULE | 3046 asAfscuuuCfaaaaCfalUfacgagggs 3300
Ufgaaagus{invAb} usu

D-2063 | [GalNAc3] scsucgUfaUfGEtULtUfuu 3047 asAfscuuuCfaaaaCfalUfaCfgagsu 3301
gaaaguusus {invAb} 5U

D-2064 | [GalNAc3] scscaaugggAfuUfULAL 3048 usGfsuugcUfguaaAfuCfccauuggs 3302
Cfagcaacs {invAb} usu

D-2065 | [GalNAc3] sasaugGEgAfULUtUfac 3049 usGfsuugcUfguaaAfuCfcCfauusu 3303
agcaacasus{invAb} s5U

D-2066 | [GalNAc3] scscaaugGEgAfULULUE 3050 usGfsuugcUfguaaauCfcCfauuggs 3304
acagcaacs {invAb} usu

D-2067 | [GalNAc3] sasaugggAfuUfUfAfCE | 3051 usGfsuugcUfguaaAfuCfcCfauusu 3305
agcaacasus{invAb} su

D-2068 | [GalNAc3] sasaugggAfuULUENECE 3052 usGfsuugcUfgunfanfuCfccauusu 3306
agcaacasus{invAb} su

D-2069 | [GalNAc3] sgsuuugcucUfuAfAfUE 3053 usCfscauvaCfgauuAfaGfagcaaacs 3307

Cfguauggs {invAb}

usu
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D-2070 | [GalNAc3] susugcULcULULAfAfuc 3054 usCfscauaCfgauuAfaGfaGfcaasu 3308
guauggasus { invAb} 5u

D-2071 | [GalNAc3] sgsuuugcULcULULALAE | 3055 usCfscauvaCfgauuaaGfaGfcaaacs 3309
ucguauggs {invAb} usu

D-2072 | [GalNAc3] susugcucULuAfAfULCE 3056 usCfscauaCfgauuAfaGfaGfcaasu 3310
guauggasus{invAb} 5U

D-2073 | [GalNAc3] susugcUfcUfUEfAfAfucC 3057 usCfscauaCfgauuaaGfaGfcaasus 3311
guauggasus { invAb} u

D-2074 | [GalNAc3] susugcucUfuAfAfULCE 3058 usCfscauaCfgaUfuAfaGfagcaasu 3312
guauggasus { invAb} 5U

D-2075 | [GalNAc3] sasaucagauCfaUfUfAf 3059 asUfsaacuGfguaaUfgAfucugauus 3313
Cfcaguuas {invAb} usu

D-2076 | [GalNAc3] suscagaucaUfuAfCECE 3060 asGfscuaaCfugguAfalUfgaucugas 3314
Afguuagcs {1invAb} usu

D-2077 | [GalNAc3] suscagAfuCfAfUfUfac | 3061 asUfsaacuGfguaaUfgAfuCfugasu 3315
caguuausus { invAb} su

D-2078 | [GalNAc3] sasgauCfaUfUfAfCfca 3062 asGfscuaaCfugguAfaUfgAfucusu 3316
guuagcusus { InvAb} su

D-2079 | [GalNAc3] sgscacAfuUfULGEUfuu 3063 usAfsgucuUfaaacAfaAfuGfugcsu 3317
aagacuasus{invAb} su

D-2080 | [GalNAc3] sasagcacAfuUfULGEULE 3064 usAfsguculUfaaacaaAfuGfugcuus 3318
uuaagacus {invAb} usu

D-2081 | [GalNAc3] sgscacauUfuGEtULULfUE 3065 usAfsgucuUfaaacAfaAfuGfugcsu 3319
aagacuasus{invAb} sUu

D-2082 | [GalNAc3] sgscacAfuUfULGEUfuu | 3066 usAfsgucuUfaaacaaAfuGfugcsus 3320
aagacuasus{invAb} u

D-2083 | [GalNAc3] sgscacauUfuGLtULULfUE 3067 usAfsgucuUfaaAfcAfaAfugugcsu 3321
aagacuasus{invAb} su

D-2084 | [GalNAc3] sgscacauuuGfuUfULAf 3068 asAfsuaguCfuuaaAfcAfaaugugcs 3322
Afgacuaus {invAb} usu

D-2085 | {DCA- 3069 3323
sC6}cuguGfuGfGECfCfaaunauaau asUfsuauaAfuuggccAfcAfcagsus
sus {invAb} u

D-2086 | [GalNAc3] sgaaucaALfgAfULGEGEu 3070 asUfscuucAfccauCfulUfgauucscs 3324
gaagsas {invAb} u

D-2087 | {DCA- 3071 3325
sC6}gaaucaNfgNfUEGEGfugaagsa asUfscuucAfccauCfulUfgauucscs
s{invAb} u

D-2088 | (DCA- 3072 3326
sC6}guuugcUfcUfUfAfAfucguaug usCfscauaCfgauuaaGfaGfcaaacs
gs{invAb} usu

D-2089 | {DCA- 3073 3327
sC6}cccucqgUfaUfGEUfUfuugaaag asAfscuuUfCfaaaacalUfaCfgaggg

s{invAb} susu

D-2090 | [GalNAc3] sgsacgguAfcALULALAL 3074 usGfsuaggAfuuAfuguAfcCfgucsu 3328
uccuacasus {invAb} su

D-2091 | |GalNAc3] scsuguGEtuGEGECECtaa 3075 asUftsuauaAfuuggccAfcAfcagsus 3329
uuauaausus {invAb} u

D-2092 | [GalNAc3] sasaugGEfgAfULfUfUfac | 3076 usGfsuugcUfguaaauCfeCfauusus 3330
agcaacasus{invAb} u

D-2093 | |GalNAc3] sasagcacauUtuGLtULUL 3077 usAftsgucultaaacAfaAfugugcuus 3331
Ufaagacus {invAb} usu

D-2094 | csgsaagaCfaGfCfGfAfcecccauges 3078 asGfscaugGfggucgcUfgUfcuucygs 3332
{invAb} usu

D-2095 | csasuggaCfgGECEfCEGEguaacaaas 3079 asUfsuuguUfaccggcCfgUfccaugs 3333

{invAb}

usu
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D-2096 | usgscacaUfgCEGECEAfcgcgcaugs 3080 asCfsaugcGfcgugcgCfalUfgugcas 3334
{invAb} usu
D-2097 | gscsacauGfcGECEAfCEgegecauges 3081 usGfscaugCfgecgugeGicAfugugces 3335
{invAb} usu
D-2098 | csascaugCfgCEfAfCEGfcgcaugeas 3082 asUfsgcauGfcgcgugCfgCfaugugs 3336
{invAb} usu
D-2099 | ascsaugcGfcAfCEfGECfgcaugceacs 3083 asGfsugcaUfgcgecguGfcGfcaugus 3337
{invAb} usu
D-2100 | uscsugcaCfuAfAfAfAfuccccaaas | 3084 asUfsuuggGfgauuuuAfgUfgcagas 3338
{invAb} usu
[0187] The methods below were applied to synthesize and purify the RNAi constructs

identified in Table 1 and Table 2.

Synthesis
[0188] RNAI constructs were synthesized using solid phase phosphoramidite chemistry.
Synthesis was performed on a MerMade synthesizer (Bioautomation). Various chemical
modifications, including 2'-fluoro modified nucleotides, 2'-O-methyl modified nucleotides,
inverted abasic nucleotides, and phosphorothioate internucleotide linkages, were incorporated into
the molecules. The RNAi constructs were generally formatted to be duplexes of 19-21 base pairs
when annealed with either no overhangs (double bluntmer) or one or two overhangs of 2
nucleotides at the 3’ end of the antisense strand and/or the sense strand. For in vivo studies, the
sense strands of the RNAi constructs were conjugated to either a trivalent N-acetyl-galactosamine
(GalNAc) moiety or a hydrophobic moiety (e.g., palmitic acid or docosanoic acid) as described
further below.
[0189] The materials used in the synthesis of RNAi constructs included:

. Acetonitrile (DNA Synthesis Grade, AX0152-2505, EMD)

. Capping Reagent A (80:10:10 (v/v/v) tetrahydrofuran/lutidine/acetic anhydride,

BI0221/4000, EMD)

. Capping Reagent B (16% 1-methylimidazole/tetrahydrofuran, BI0345/4000,
EMD)

. Activator Solution (0.25 M 5-(ethylthio)-1H-tetrazole (ETT) in acetonitrile,
BIO152/0960, EMD)

. Detritylation Reagent (3% dichloroacetic acid in dichloromethane, BIO830/4000,
EMD)
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. Oxidation Reagent 0.02 M iodine in 70:20:10 v/vlv)
tetrahy drofuran/pyridine/water, BI0420/4000, EMD)

. Diethylamine solution (20% DEA in acetonitrile, NC0017-0505, EMD)

. Thiolation Reagent (0.05 M 5-N-[(dimethylamino)methylene]amino-3H-1,2,4-
dithiazole-3-thione (BIOSULII/160K) in pyridine)

. 5'-Aminohexyl linker phosphoramidite and 2'-methoxy and 2'-fluoro
phosphoramidites of adenosine, guanosine, and cytosine (Thermo Fisher Scientific), 0.10
M in acetonitrile over Molecular Trap Packs (0.5g per 30 mL, Bioautomation)

. 2'-methoxy-uridine phosphoramidite (Thermo Fisher Scientific), 0.10 M in 90:10
(v/v) acetonitrile/DMF over Molecular Trap Packs (0.5g per 30 mL, Bioautomation)

. 2'-deoxy-reverse absaic phosphoramidite (ChemGenes), 0.10 M in acetonitrile over
Molecular Trap Packs (0.5g per 30 mL, Bioautomation)

. CPG Support (Hi-Load Universal Support, S00A (BH5-3500-G1), 79.6 pmol/g,
0.126 g (10 umol)) or 1 wmol Universal Synthesis Column, 500A, Pipette Style Body
(MM5-3500-1, Bioautomation)

. Ammonium hydroxide (concentrated, J. T. Baker)

[0190] Reagent solutions, phosphoramidite solutions, and solvents were attached to the
MerMade instrument. The columns containing solid support (BioAutomation, Universal Support,
500A) were affixed to the instrument and washed with acetonitrile. The synthesis was started using
the Poseidon software. The phosphoramidite and reagent solution lines were purged. The synthesis
was accomplished by repetition of the deprotection/coupling/ capping /oxidation /capping
synthesis cycle. To the solid support was added detritylation reagent to remove the 5°-
dimethoxytrityl (DMT) protecting group. The solid support was washed with acetonitrile. To the
support was added phosphoramidite (4 eq.) and activator solution (20 eq.) to couple the incoming
nucleotide to the free 5°-hydroxyl group. The coupling reaction (6 min) was repeated twice. The
support was washed with acetonitrile and then added capping reagents A and B to terminate any
unreacted oligonucleotide chains. The support was washed with acetonitrile. To the support was
added oxidation or thiolation reagent to convert the phosphite triester to the phosphate triester or
phosphorothioate. The oxidation reaction was increased from 3 to 5 min. To the support was added
capping reagents A and B to dehydrate the support and terminate any unreacted oligonucleotide
chains. The solid support was washed with acetonitrile. After the final reaction cycle, the resin was

first treated with diethylamine solution to remove the 2-cyanoethyl protecting groups from the
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phosphate backbone. The support was washed with acetonitrile and the DMT group removed from
antisense strands. The 5° termini of sense strands were left 5’-monomethoxytrityl (MMT)

protected.

Analvsis of Crude Synthesized RNAi Constructs

[0191] Crude samples were prepared for ion-pairing (IP)-LCMS by making 20-fold
dilutions into water (100uL final volume). Samples were analyzed by ion-pairing (IP)-LCMS on
an Agilent 1290 analytical HPLC. Samples were eluted from a Waters Xbridge BEH OST C18
column (1.7 um, 2.1 x 50 mm) using a linear gradient of acetonitrile in 15.7 mM DIEA/50 mM
HFIP over 3.5min with a flowrate of 400 pL/min.

Conjugation

[0192] To facilitate on-resin acylation or conjugation to GalNAc, the MMT group was
removed by addition of deprotection solution consisting of trifluoroacetic acid with
triisopropylsilane (2% each, v/v) in dichloromethane (DCM). The mixture was gently stirred and
let stand for approximately 2-5 min. The mixture was initially gravity filtered until the solution no
longer drained then filtered under vacuum. The process repeated 5-10 times until the filtrate was
no longer colored. The resin was washed with DCM, neutralized with 5% DIEA in DCM (2 x 2
min), and washed again with DCM.

10193] When conjugation to docosanoic acid (C22) was desired, docosanoic acid (10 molar
equivalents relative to the resin) was dissolved in DCM (70 mM, 34.1 mg, 100 pmol, TCI) and
TATU (500 mM DMSO) (32.2 mg, 100 umol, ChemPep) was added (10 eq) followed by DIEA
(500 mM DCM) (25.24 mg, 200 umol, Aldrich) (20 eq). The solution was mixed and let stand to
pre-activate for 5-10 min. The activated ester was added to the oligo-resin and the reaction vessels
sealed. The reaction vessels were placed on a vortex mixer at 700 RPM for 14h at room

temperature. The solution was drained, and the resin washed with DMF and DCM.

[0194] When conjugation to a palmitoyl group was desired, palmitic acid (10 molar
equivalents relative to the resin) was dissolved in DCM (300 mM, 25.64 mg, 100 pmol, Aldrich)
was transferred to a poly propylene tube (10 molar equivalents relative to the resin) and TATU (500

mM DMSO) (32.2 mg, 100 pumol, ChemPep) was added (10 eq) followed by DIEA (500 mM
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DCM) (25.24 mg, 200 umol, Aldrich) (20 eq). The solution was mixed and let stand to pre-activate
for 5-10 min. The activated ester was added to the oligo-resin and the reaction vessels sealed. The
reaction vessels were placed on a vortex mixer at 700 RPM for 14h at room temperature. The

solution was drained, and the resin washed with DMF and DCM.

[0195] When conjugation to GalNAc was desired, a solution of GaINAc3-Lys2-Ahx (67
mg, 40 umol) in DMF (0.5 mL) was prepared in a separate vial. GalINAc3-Lys2-Ahx, which has
the structure shown as Formula VII below, was prepared with 1,1,3,3-tetramethyluronium
tetrafluoroborate (TATU, 12.83 mg, 40 pmol) and diisopropylethylamine (DIEA, 13.9 uL, 80
umol). The activated coupling solution was added to the resin, and the column was capped and
incubated at room temperature overnight. The resin was washed with DMF, DCM, and dried under

vacuum.

Formula VII

[0196] In Formula VII, X = O or S. The squiggly line represents the point of attachment to
the 5' terminal nucleotide of the sense strand of the RNAIi construct. The GalNAc moiety was
attached to the 5’ carbon of the 5’ terminal nucleotide of the sense strand except where an inverted
abasic (invAb) deoxynucleotide was the 5' terminal nucleotide and linked to the adjacent
nucleotide via a 5'-5" intemucleotide linkage, in which case the GalNAc moiety was attached to

the 3’ carbon of the inverted abasic deoxynucleotide.
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Cleavage from Resin

[0197] The columns were placed in a cleavage chuck and to the columns was added 1.2
mL of a solution containing 20% ethanol in concentrated ammonium hydroxide (1:4 v/v). The
solvent was allowed to gravity drain through the solid support and filtrates collected into a 24 well
plate. The cleavage process was repeated 3 times and the filtrates combined. The plate was sealed
in a deprotection chuck and placed in an incubator at 55°C and let mix at 200 RPM for 20 h. The
chuck/plate were let cool to room temperature and samples were taken for LCMS. The plate was
placed in a Genevac HT4X and the samples concentrated for 2 hr leaving approximately 2 mL of

concentrate

RP-HPLC Purification of Lipid-Conjugated Oligos

[0198] The crude oligo was purified by RP-HPLC using a Phenomenex Oligo-RP C18
column (Sum, 10 x 250 mm) with a flowrate of 6 mL/min. The mobile phase consisted of 0.02M
ammonium bicarbonate with 5% acetonitrile (Buffer-A) & 75% acetonitrile (Buffer-B). The

fractions were pooled for desalt as described below.

Anion Exchange Purification of Oligos

[0199] The antisense and GalNAc-conjugated sense strands were purified by anion
exchange (AEX) chromatography. Oligos were eluted from a two Tosoh TSK Gel SuperQ-5PW
columns in series (21 x 150 mm, 13 um) with a flowrate of 8 mL/min. using a linear gradient of 1
M sodium bromide in 20 mM sodium phosphate, 15% acetonitrile, pH 8.5. Samples were desalted
and UV quantified as described below.

Desalt

[0200] The pooled fractions were desalted by size exclusion chromatography on a GE Akta
Pure using a GE Hi-Prep 26/10 column and 19.9% EtOH mobile phase. Desalted samples were
analyzed by IP-LCMS, quantified by UV (Nanodrop), and lyophilized in a Genevac S3-HT12.

137



WO 2024/026258 PCT/US2023/070821

Final QC

[0201] Samples were analyzed by ion-pairing (IP)-LCMS on an Agilent 1290 analytical
HPLC. Samples were eluted from a Waters Xbridge BEH OST C18 column (1.7 um, 2.1 x 50 mm)
using a linear gradient of acetonitrile in 15.7 mM DIEA/50 mM HFIP over 6.5 min. with a flowrate
o[ 400 puL/min.

Annealing

[0202] Single strands were reconstituted in PBS at 2 mM and quantified by UV. Single
strands were diluted to 1 mM in PBS and equal volumes combined to anneal the corresponding
duplex. The duplex was annealed at 90°C for 5 min and allowed to cool to room temp. Duplex

formation was monitored by analytical AEX and single strands titrated as necessary.

Example 4: In Vitro Evaluation of FAM134 siRNA Molecules in a Cell-Based Assay

[0203] A panel of fully chemically modified siRNAs from Example 3 were prepared and
tested for potency and selectivity of FAMI134 mRNA knockdown in vitro. Each siRNA duplex
consisted of two strands, the sense or 'passenger' strand and the antisense or 'guide' strand.
[0204] RNA FISH (fluorescence in situ hybridization) assay was carried out to measure
FAMI134 mRNA knockdown by test siRNAs. HUH-7 cells (Sekisui Xenotech JCRB0403) were
cultured in Eagle's Minimum Essential Medium (EMEM) (ATCC® 30-2003™) supplemented
with 10% fetal bovine serum (FBS, Sigma) and 1% penicillin-streptomycin (P-S, Corning).
siRNAs were transfected into cells by reverse transfection using Lipofectamine RNAIMAX
transfection reagent (Thermo Fisher Scientific). 1 uL of test siRNAs (in 10 data points for dose
with 1:3 dilution starting at 500 nM final concentration) or phosphate-buffered saline (PBS)
vehicle and 4 pL of plain EMEM without supplements were added to PDL-coated CellCarrier-
384 Ultra assay plates (PerkinElmer) by a Bravo automated liquid handling platform (Agilent). 5
uL of Lipofectamine RNAiMAX (Thermo Fisher Scientific), pre-diluted in plain EMEM without
supplements (0.06 uL of RNAIMAX in 5 uL. EMEM), was then dispensed into the assay plates
by a Multidrop Combi reagent dispenser (Thermo Fisher Scientific). After 20-minute incubation
of the siRNA/RNAIMAX mixture at room temperature (RT), 30 pL of HepG2 cells (2000 cells
per well) in EMEM supplemented with 10% FBS and 1% P-S were added to the transfection
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complex using a Multidrop Combi reagent dispenser. The assay plates were incubated at RT for
20 mins prior to being placed in an incubator. Cells were incubated for 72 hrs. at 37 °C and 5%
COa.

[0205] The RNA FISH assay was performed 72 hours after siRNA transfection, using the
manufacturer’s assay reagents and protocol (QuantiGene® ViewRNA HC Screening Assay from
Thermo Fisher Scientific) on an in-house assembled automated FISH assay platform. In brief,
cells were fixed in 4% formaldehyde (Thermo Fisher Scientific) for 15 mins at RT,
permeabilized with detergent for 3 mins at RT and then treated with protease solution for 10 mins
at RT. Target-specific probes (ThermoFisher VA6-3175340-VC) or vehicle (target probe diluent
without target probes as negative control) were incubated for 3 hours, whereas preamplifiers,
amplifiers, and label probes were incubated for 1 hour each. All hybridization steps were carried
out at 40 °C in a Cytomat 2 C-LIN automated incubator (Thermo Fisher Scientific).

[0206] After hybridization reactions, cells were stained for 30 mins with Hoechst and
CellMask Blue (Thermo Fisher Scientific) and then imaged on an Opera Phenix high-content
screening system (PerkinElmer). The images were analyzed using a Columbus image data
storage and analysis system (PerkinElmer) to obtain the mean spot count per cell. The mean spot
count per cell was normalized using the high (PBS with target probes) and low (PBS without
target probes) control wells. The high and low controls have normalized values of 100 and O,
respectively. The normalized values against the test siRNA concentrations were fitted to a 4-
parameter sigmoidal model using Genedata Screener data analysis software (Genedata, Basel,
Swilzerland) to obtain IC50 values and maximum activity.

[0207] To verify and compare results, some of the siRNA duplexes were analyzed more
than once using the above assay.

[0208] The results of the assays are shown in Table 3. FAAM 134 knockdown provides a
percentage of knockdown compared to control samples. Where an siRNA duplex was tested
more than once, each test is shown as a separate row in Table 3 as different “runs” of the assay.
Negative values indicate a decrease in FAM134 mRNA levels. Undefined means the Genedata

Screener software could not fit a curve.

TABLE 3: In vitro inhibition of human FAM134 mRNA in Hep3B cells

Duplex No. Run No. IC50 (nM) Max FAM13A knockdown (%)
1001 5.74 -49.1
1002 5.95 -46.1
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Duplex No. Run No. 1CS50 (nM) Max FAM13A knockdown (%)
1003 > 500 -40.0
1004 3.49 -38.7
1005 Run 1 Undefined -33.0
1005 Run 2 6.51 -43.9
1005 Run 3 1.97 -50.6
1006 > 500 -1.6
1007 2.4 -53.3
1008 1.36 -52.7
1009 > 500 -15.3
1010 16.5 -65.7
1011 5.85 -65.5
1012 13 -51.9
1013 Run 1 5.44 -67.8
1013 Run 2 493 -63.9
1014 4.4 -72.9
1015 3.99 -74.7
1016 2.33 -67.0
1017 3.34 -75.8
1018 6.84 -31.9
1019 2.59 -78.9
1020 591 -81.0
1021 443 -52.3
1022 548 -70.1
1023 4.08 -80.3
1024 2.47 -77.4
1025 6.26 -81.4
1026 Undefined -38.7
1027 > 500 -2.1
1028 3.77 -81.2
1029 3.51 -70.5
1030 16 -50.6
1031 2.67 -43.7
1032 > 500 -25.7
1033 Undefined -37.0
1034 3.92 -74.3
1035 Run 1 1.95 -41.4
1035 Run 2 9.61 -31.8
1036 Undefined -39.3
1037 1.23 -71.7
1038 Run 1 472 -80.8
1038 Run 2 6.55 -76.5
1038 Run 3 4.56 -71.9
1039 14.1 -69.2
1040 2.55 -82.9
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Duplex No. Run No. 1CS50 (nM) Max FAM13A knockdown (%)
1041 391 -71.3
1042 8.71 -72.6
1043 2.46 -78.6
1044 4.49 -77.6
1045 1.47 -79.6
1046 5.89 -65.6
1047 6.16 -73.2
1048 4.7 -69.8
1049 6.59 -76.0
1050 5.19 -86.4
1051 6.74 -68.7
1052 3.77 -69.5
1053 18.9 -62.2
1054 5.86 -72.6
1055 Undefined -60.1
1056 5.25 -55.4
1057 4.01 -76.3
1058 431 -74.9
1059 10.5 -71.2
1060 4.44 -65.1
1061 112 -82.2
1062 5.75 -95.0
1063 16.5 -68.1
1064 11.3 -56.1
1065 7.73 -55.6
1066 > 500 -18.5
1067 4.9 -68.4
1068 Undefined -36.8
1069 20.2 -72.1
1070 3.7 -84.3
1071 2.78 -52.0
1072 2.72 -75.8
1073 > 500 -9.7
1074 412 -76.3
1075 1.62 -81.9
1076 5.71 -78.7
1077 2.92 -60.1
1078 3.14 -71.9
1079 4.53 -49.4
1080 8.67 -79.1
1081 3.97 -82.1
1082 2.73 -75.3
1083 2.48 -72.7
1084 2.45 -60.5
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Duplex No. Run No. 1CS50 (nM) Max FAM13A knockdown (%)
1085 2.93 -63.7
1086 11.8 -81.7
1087 8.19 -77.0
1088 Undefined -28.5
1089 > 500 4.8
1090 322 -75.1
1091 3.5 -82.7
1092 281 -70.1
1093 7.01 -66.3
1094 Run 1 27.7 -70.5
1094 Run 2 28 -80.9
1094 Run 3 6.51 -72.5
1095 14.2 -76.8
1096 2.98 -81.7
1097 3.39 -79.6
1098 6.78 -56.7
1099 > 500 -10.8
1100 2.42 -74.3
1101 349 -64.2
1102 Run 1 19.9 -54.2
1102 Run 2 18.8 -73.3
1102 Run 3 26.2 -70.0
1103 8.52 -59.5
1104 5.59 -79.1
1105 6.73 -38.8
1106 344 -44.4
1107 6.25 -88.4
1108 17.6 -42.5
1109 2.7 -44.7
1110 > 500 -23.1
1111 > 500 28.7
1112 427 -49.4
1113 4.03 -54.1
1114 5.59 -79.4
1115 15.8 -76.0
1116 6.72 -70.9
1117 52.3 -48.3
1118 Run 1 7.89 -58.9
1118 Run 2 1.42 -46.1
1119 5.51 -78.9
1120 4.28 -39.5
1121 > 500 0.0
1122 32 -74.3
1123 >18.5 -24.6
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Duplex No. Run No. 1CS50 (nM) Max FAM13A knockdown (%)
1124 2.95 -80.7
1125 8.53 -37.6
1126 1.86 -85.5
1127 3.94 -82.0
1128 2.92 -83.9
1129 > 500 -20.2
1130 > 500 7.8
1131 > 500 -22.7
1132 > 500 -0.8
1133 1.36 -38.9
1134 28.9 -55.7
1135 Undefined -57.6
1136 > 500 -18.4
1137 > 167 -19.0
1138 9.39 -51.8
1139 > 500 -21.7
1140 2.61 -70.0
1141 1.48 -75.0
1142 3.9 -93.1
1143 3.55 -85.1
1144 6.44 -54.5
1145 335 -89.3
1146 27.9 -65.8
1147 1.83 -64.6
1148 4.16 -63.8
1149 3.07 -61.7
1150 3.65 -79.0
1151 12.3 -80.2
1152 7.56 -69.6
1153 6.31 -87.0
1154 423 -80.4
1155 24.9 -50.3
1156 6.43 -72.3
1157 > 500 39
1158 4.07 -76.2
1159 242 -78.5
1160 3.8 -31.4
1161 46.6 -43.0
1162 Undefined -39.5
1163 6.17 -70.2
1164 20.5 -65.9
1165 19 -56.7
1166 Run 1 3.29 -72.1
1166 Run 2 327 -75.1

143



WO 2024/026258

PCT/US2023/070821

Duplex No. Run No. 1CS50 (nM) Max FAM13A knockdown (%)
1167 3.88 -79.2
1168 18.2 -58.5
1169 > 500 -15.2
1170 8.32 -58.4
1171 1.71 -84.5
1172 5.3 -90.7
1173 Undefined -31.5
1174 351 -73.5
1175 12.8 -85.8
1176 > 500 8.5
1177 > 500 6.5
1178 > 500 11.2
1179 Run 1 > 500 11.6
1179 Run 2 Undefined -34.1
1180 Undefined -52.7
1181 10.2 -46.4
1182 26.2 -42.9
1183 5.71 -50.8
1184 > 500 21.2
1185 534 -65.0
1186 6.12 -473
1187 12.1 -64.8
1188 444 -45.4
1189 6.12 -42.4
1190 3.52 -74.4
1191 3.77 -67.5
1192 > 500 7.5
1193 16.6 -73.9
1194 33.4 -40.3
1195 9.77 -42.8
1196 > 500 -3.6
1197 9.38 -39.0
1198 941 -55.6
1199 651 -64.1
1200 > 500 -37.7
1201 > 500 -19.0
1202 > 167 -24.0
1203 11.6 -58.5
1204 0.593 -44.6
1205 6.19 -41.3
1206 3.99 -65.8
1207 7.26 -49.6
1208 391 -50.1
1209 2.55 -65.0

144



WO 2024/026258

PCT/US2023/070821

Duplex No. Run No. 1CS50 (nM) Max FAM13A knockdown (%)
1210 324 -84.2
1211 7.45 -77.8
1212 2.09 -82.1
1213 531 -83.7
1214 3.75 -84.4
1215 7.38 -84.0
1216 2.48 -74.3
1217 361 -56.6
1218 1.22 -79.7
1219 Run 1 5.07 -93.2
1219 Run 2 1.84 -88.2
1219 Run 3 11.1 -87.5
1220 3.89 -88.0
1221 1.97 -89.0
1222 12.9 -80.1
1223 57.4 -31.0
1224 242 -94.2
1225 3.62 -85.0
1226 3.12 -87.7
1227 1.62 -71.5
1228 > 500 -29.3
1229 > 500 -10.4
1230 5.23 -37.0
1231 > 500 8.4
1232 1.35 -78.4
1233 Undefined -29.0
1234 438 -42.8
1235 342 -80.9
1236 733 -59.6
1237 8.96 -51.5
1238 227 -82.2
1239 2.74 -83.0
1240 2.33 -77.5
1241 271 -76.6
1242 6.71 -63.5
1243 2.29 -86.4
1244 46.8 -72.2
1245 18 -57.2
1246 > 500 20.7
1247 > 500 -0.9
1248 > 500 -20.0
1249 2.99 -57.3
1250 438 -72.3
1251 487 -53.2
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Duplex No. Run No. 1CS50 (nM) Max FAM13A knockdown (%)
1252 2.3 -44.6
1253 327 -66.6
1254 Undefined -53.4
1255 3.68 -51.2
1256 3.2 -57.2
1257 21.6 -57.7
1258 > 500 -15.1
1259 9.5 -76.0
1260 2.47 -67.7
1261 241 -63.4
1262 12.3 -78.3
1263 11.7 -83.0
1264 2.02 -77.8
1265 6.7 -62.0
1266 3.99 -70.0
1267 548 -69.7
1268 4.6 -55.0
1269 Undefined -31.8
1270 5.58 -64.8
1271 6.02 -59.9
1272 232 -57.8
1273 Run 1 534 -78.2
1273 Run 2 4.11 -72.8
1274 1.88 -62.2
1275 2.35 -72.0
1276 1.57 -72.1
1277 3.79 -79.0
1278 1.81 -73.0
1279 1.81 -71.1
1280 1.44 -64.8
1281 1.95 -67.7
1282 4.44 -71.4
1283 2.71 -77.3
1284 Run 1 355 -67.3
1284 Run 2 3.28 -72.0
1285 8.75 -66.3
1286 4.65 -78.9
1287 10.3 -76.5
1288 4.76 -74.0
1289 5.13 -68.5
1290 > 500 -22.5
1291 15.6 -52.2
1292 2.3 -37.6
1293 5.38 -63.6
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Duplex No. Run No. 1CS50 (nM) Max FAM13A knockdown (%)
1294 > 500 -25.6
1295 6.02 -60.4
1296 5.31 -83.4
1297 1.62 -734
1298 Undefined -30.6
1299 232 -63.6
1300 1.19 -54.6
1301 1.78 -64.7
1302 4.79 -55.9
1303 1.83 -57.3
1304 9.89 -75.5
1305 4.19 -69.5
1306 3.65 -74.3
1307 12.6 -55.7
1308 12.6 -61.5
1309 2.83 -50.6
1310 494 -55.4
1311 1.74 -50.9
1312 4.25 -58.2
1313 5.44 -71.6
1314 228 -78.4
1315 342 -732
1316 8.48 -43.1
1317 Undefined -394
1318 9.04 -51.5
1319 455 -58.6
1320 5.69 -63.2
1321 Undefined -37.6
1322 4.82 -56.4
1323 Run 1 Undefined -49.9
1323 Run 2 > 500 -8.8
1324 943 -50.7
1325 16.3 -51.9
1326 15.8 -42.6
1327 7.09 -54.5
1328 Run 1 22.5 -63.9
1328 Run 2 34.1 -47.5
1329 > 500 27.5
1330 447 -39.0
1331 11.6 -83.7
1332 5.14 -56.8
1333 343 -44.6
1334 2.79 -65.6
1335 Run 1 5.17 -55.2
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Duplex No. Run No. 1CS50 (nM) Max FAM13A knockdown (%)
1335 Run 2 578 -58.2
1336 Run 1 5.63 -54.8
1336 Run 2 Undefined -50.7
1337 13.9 -68.8
1338 13 -61.6
1339 12.7 -66.6
1340 2.85 -68.3
1341 Run 1 341 -68.1
1341 Run 2 1.97 -64.3
1342 Run 1 0.113 -76.1
1342 Run 2 3.75 -81.6
1343 3.08 -78.4
1344 14.1 -87.2
1345 292 -84.4
1346 9.04 -84.3
1347 6.71 -75.3
1348 11.4 -75.0
1349 8.35 -57.0
1350 Run 1 9.86 -79.2
1350 Run 2 6.72 -74.6
1351 6.46 -72.8
1352 Run 1 Undefined -31.0
1352 Run 2 23.5 -36.5
1353 8.35 -57.1
1354 Undefined -32.8
1355 > 500 -1.4
1356 > 500 -19.1
1357 Undefined -53.8
1358 10.9 -63.6
1359 791 -57.3
1360 10.5 -63.8
1361 3.53 -37.2
1362 > 500 -3.7
1363 > 500 -19.6
1364 Run 1 Undefined -36.2
1364 Run 2 40.9 -40.0
1365 26.2 -50.3
1366 Run 1 425 -50.8
1366 Run 2 1.76 -52.4
1367 > 500 23.8
1368 Undefined -39.2
1369 > 500 -32.2
1370 16.3 -49.5
1371 Undefined -51.8
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Duplex No. Run No. 1CS50 (nM) Max FAM13A knockdown (%)
1372 43.5 -73.6
1373 4.18 -60.3
1374 11.9 -62.0
1375 9.86 -61.2
1376 7.68 -61.3
1377 4.8 -50.1
1378 Run 1 232 -61.0
1378 Run 2 191 -65.2
1379 7.06 -59.1
1380 14.4 -64.5
1381 Run 1 Undefined -31.4
1381 Run 2 > 500 -3.3
1382 6.69 -36.3
1383 > 500 -14.2
1384 24.7 -72.1
1385 7.57 -65.4
1386 5.78 -80.7
1387 13 -60.6
1388 18.1 -71.0
1389 6.48 -72.6
1390 1.79 -68.7
1391 3.7 -77.4
1392 7.54 -74.5
1393 225 -66.4
1394 4.24 -69.7
1395 2.06 -64.5
1396 Run 1 1.01 -69.3
1396 Run 2 0.597 -71.2
1397 2.63 -70.2
1398 5.5 -74.8
1399 1.93 -70.0
1400 3.14 -74.4
1401 9.12 -70.5
1402 Undefined -43.8
1403 8.46 -70.3
1404 9.15 -75.0
1405 14.5 -63.9
1406 4.89 -60.6
1407 541 -52.0
1408 Run 1 2.46 -42.3
1408 Run 2 1.75 -67.0
1409 19.5 -64.5
1410 > 500 -28.7
1411 > 500 -14.2
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Duplex No. Run No. 1CS50 (nM) Max FAM13A knockdown (%)

1412 > 500 -3.4

1413 4.59 -58.6
1414 Undefined -43.9
1415 Undefined -54.5
1416 Run 1 > 500 22.8
1416 Run 2 > 500 13.1

1417 > 500 0.5

1418 > 500 43.6
1419 77.3 -64.7
1420 Run 1 > 500 9.3

1420 Run 2 > 500 -473

1421 Run 1 7.54 -47.1
1421 Run 2 26.3 -43.0
1422 4.9 -53.3
1423 2.06 -54.0
1424 Undefined -49.9
1425 3.79 -55.6
1426 Undefined -45.5
1427 0.569 -46.2
1428 7.11 -72.7
1429 0.653 -63.3
1430 1.07 -66.8
1431 4.47 -70.9
1432 7.62 -63.1
1433 15.8 -66.5
1434 422 -64.0
1435 5.61 -57.6
1436 Undefined -45.5
1437 Undefined -39.1
1438 32.2 -69.4
1439 4.03 -48.3
1440 Undefined -40.6
1441 Run 1 13.7 -45.1
1441 Run 2 Undefined -61.3
1442 1.48 -57.2
1443 4.08 -70.3
1444 6.59 -68.0
1445 52 -44.5
1446 Run 1 16.2 -77.6
1446 Run 2 18 -82.3
1447 3.61 -64.6
1448 8.4 -44.0
1449 > 500 -21.8
1450 28.4 -67.6
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Duplex No. Run No. 1CS50 (nM) Max FAM13A knockdown (%)
1451 8.59 -57.0
1452 7.12 -62.2
1453 3.53 -62.4
1454 Run 1 16.5 -76.5
1454 Run 2 6.29 -51.7
1455 3.26 -61.8
1456 2.62 -58.2
1457 9.92 -552
1458 6.52 -80.4
1459 Run 1 1.57 -64.4
1459 Run 2 4.65 -63.4
1460 3.82 -61.8
1461 4.83 -80.9
1462 3.11 -82.0
1463 32 -78.5
1464 3.85 -72.9
1465 2.94 -79.1
1466 2.73 -70.7
1467 2.78 -67.1
1468 3.24 -64.2
1469 8.53 -71.2
1470 7.92 -73.5
1471 4.63 -67.0
1472 7.7 -66.0
1473 5.15 -67.9
1474 7.04 -76.4
1475 3.17 -74.5
1476 1.86 -72.8
1477 6.87 -62.9
1478 19.1 -61.4
1479 331 -79.0
1480 5.12 -74.9
1481 2.39 -74.5
1482 7.5 -69.0
1483 3.6 -70.0
1484 1.97 =722
1485 547 -79.8
1486 0.5 -73.7
1487 5.19 -59.7
1488 1.78 -81.0
1489 1.99 -61.5
1490 0.976 -60.4
1491 2.58 -73.5
1492 0.878 -81.6
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Duplex No. Run No. 1CS50 (nM) Max FAM13A knockdown (%)
1493 3.86 -81.7
1494 2.53 -64.3
1495 327 -75.3
1496 1.24 -90.2
1497 1.26 -81.8
1498 1.44 -86.2
1499 1.14 -69.0
1500 Run 1 1.85 -75.9
1500 Run 2 1.07 -71.1
1500 Run 3 1.73 -80.0
1501 1.31 -81.6
1502 191 -71.2
1503 4.05 -71.5
1504 3.64 -75.5
1505 1.22 -76.0
1506 0.925 -57.1
1507 Run 1 222 -74.5
1507 Run 2 2.84 -72.6
1507 Run 3 3.58 -64.9
1508 3.57 -73.6
1509 Run 1 2.55 -76.4
1509 Run 2 3.9 -72.5
1510 Run 1 0.449 -73.0
1510 Run 2 0.715 -65.6
1511 323 -74.2
1512 Run 1 2.08 -77.9
1512 Run 2 2.54 -62.8
1513 4.14 -68.2
1514 Run 1 572 -67.8
1514 Run 2 5.64 -77.0
1515 2.7 -754
1516 2.5 -66.4
1517 2.83 -66.8
1518 Run 1 1.91 -66.6
1518 Run 2 5.63 -70.0
1518 Run 3 3.13 -76.4
1519 3.52 -63.2
1520 1.05 -70.7
1521 1.41 -56.4
1522 2.37 -68.2
1523 0.935 -68.4
1524 Run 1 441 -715.7
1524 Run 2 0.914 -70.3
1525 3.18 -62.3
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Duplex No. Run No. 1CS50 (nM) Max FAM13A knockdown (%)
1526 4.5 -66.1
1527 1.93 -73.6
1528 1.35 -79.4
1529 1.8 -72.2
1530 Run 1 0.598 -58.8
1530 Run 2 1.12 -69.6
1531 1.59 -76.4
1532 2.1 -67.7
1533 2.56 -41.1
1534 5.96 -574
1535 Run 1 1.75 -61.3
1535 Run 2 0.449 -58.7
1536 14.7 -66.5
1537 047 -44.4
1538 227 -45.6

Example S: In vivo Efficacy of siRNA Molecules in an AAV Human FAM13A Mouse Model

[0209] To assess the efficacy of the F/AM 134 siRNA molecules, the top performing
FAM13A4 siRNA molecules from the in virro activity assays described in Example 4 were
evaluated for in vivo efficacy and durability in a C57BL/6 mouse model. Broadly, the FAM 134
siRNA molecules were administered to mice expressing a portion of the human FAAM13A4 gene.
For these experiments, the sense strand in each tested siRNA molecule was conjugated to the
trivalent GalNAc moiety shown in Formula VII or to docosanoic acid (C22), using the methods
described in Example 3. In some experiments, FAM13A4 siRNA molecules were evaluated for in
vivo efficacy and durability with altered chemical modification patterns.

[0210] The mouse model used was an AAV human FAM13A mouse model. In advance
of siRNA injection, 10-12-week-old C57BL/6 mice (The Jackson Laboratory) were fed standard
chow (Harlan, 2020x Teklad global soy protein-free exiruded rodent diet). Female C57B16 mice
10-14 weeks old were intravenously (i.v.) injected with an adeno-associated virus (AAV)
engineered to coexpress both eGFP and a portion of the human #4AM13A4 gene transcript. The
construct used was: AAV-hFAM13A-1 (encoding nucleotides 1200-2900 of SEQ ID NO: 1;
"AAV1"), AAV-hFAM13A-2 (encoding nucleotides 2800-4500 of SEQ ID NO: 1; "AAV2"),
AAV-hFAMI13A-3 (encoding nucleotides 4400-6100 of SEQ ID NO: 1; "AAV3"), AAV-
hFAMI13A-9span (encoding selected portions of SEQ ID NO: 1 that contain SEQ ID NOs: 15,
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24,125, 127,222,233, 481, 498, 503, 504, and 513, connected by linkers; "AAV-9span"), or
AAV-FAM13A-22span (encoding selected portions of SEQ ID NO: 1 that contain SEQ ID NOs:
15,24, 41, 125, 127, 150, 164, 222, 233, 406, 448, 466, 470, 481, 498, 503, 504, 513, 523, 526,
527, 533, and 534, connected by linkers; "AAV-22span").

[0211] Each mouse was injected with a single AAV at a dose of 1x10'? genome copies
(GC) per animal. Two weeks following AAV injection, mice received a single subcutaneous
(s.c.) injection of buffer (PBS) or the F4M 134 siRNA molecule at a dose of 0.5 mg/kg, 1 mg/kg,
3 mg/kg, 5 mg/kg, 15 mg/kg, or 20 mg/kg body weight in PBS (n = 3 or 4 mice per group, as
indicated below).

[0212] Liver and subcutaneous white adipose tissue (SCWAT) were collected 2 or 4
weeks following siRNA administration and analyzed. RNA from harvested animal tissues was
processed for qPCR analysis. RNA was isolated from 50-100 mg tissue using RNeasy 96
universal tissue kit RNA isolation protocol following manufacturer’s instructions (Qiagen) or
using a KingFisher Apex system and the MagMAX mirVana Total RNA Isolation Kit according
to the manufacturer’s instructions (ThermoFisher). Real-time PCR was performed using
TagMan® RNA-to-Ct™ 1-Step Kit following manufacturer’s instructions (ThermoFisher) with
50 ng RNA per reaction and the following primer probe sets: (1) eGFP1 Forward primer:
CTATGTGCAGGAGAGAACCATC (Sense: SEQ ID NO: 2798); Reverse primer:
GCCCTTCAGCTCGATTCTATT (Antisense; SEQ ID NO: 2799); Probe: 5°-6FAM-
TACAAGACCCGCGCTGAAGTCAAG TAMRA-3’ (Sense; SEQ ID NO: 2800); (2) eGFP2
Forward primer: TCATCTGCACCACTGGAAAG (Sense; SEQ ID NO: 2801); Reverse primer:
CTGCTTCATATGGTCTGGGTATC (Antisense; SEQ ID NO: 2802); Probe: 5’-6FAM
CCAACACTGGTCACTACCCTCACC TAMRA-3’ (Sense; SEQ ID NO: 2803); (3) BGH
Forward primer: 5°-GCCAGCCATCTGTTGT-3" (SEQ ID NO: 2804); Reverse primer: 5°-
GGAGTGGCACCTTCCA-3’ (SEQ ID NO: 2805); Probe: 5°-6FAM-
TCCCCCGTGCCTTCCTTGACC TAMRA-3" (Sense; SEQ ID NO: 2806); and (4) mPpib
TagMan® gene expression assay (Mm00478295 Thermo Fisher). Knockdown of mRNA levels
were quantified using primer sets targeting either the eGFP sequence in the 5° end of the
construct (i.e., eGFP primer set #1 or eGFP primer set #2) or the bovine growth hormone
polyadenylation signal present in the viral mRNA (BGHpA primer set) at the 3° end of construct.
The knockdown efficiency of the siRNA triggers was determined using semi-quantitative real-

time polymerase chain reactions on a QuantStudio 7 Flex real time thermocycler. Gene
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expression was calculated using the AACt approach while utilizing cyclophilin (PPIB) as the
reference gene. A percentage change in human F4AM 134 mRNA in liver or SCWAT for each
animal was calculated relative to the level of human FAM/34 mRNA in the liver or SCSWAT of
control animals. The control animals used to calculate the percentage change expressed the same
human FAM 134 mRNA but received the buffer only injection in place of an siRNA injection.
[0213] Results of the studies in the AAV-FAM13A mouse model with different FAMI3A4
siRNA molecules are shown in Tables 4-17 below. Data are expressed as average percent change
from control at week 4 or 6 of each study (i.e., 2 or 4 weeks after siRNA injection as indicated)
for each treatment group (n = 3 or 4 animals/group as indicated). The trigger family refers to the
first nucleotide in the range of nucleotides of SEQ ID NO: 1 that is targeted by a given siRNA
molecule. If a FAM134 siRNA molecule has the same trigger family designation as another
FAM134 siRNA molecule but differs in duplex number, then the two molecules have the same
core sequence (i.e., the sSiRNA molecules target the same region of the FAM 34 transcript) but
differ in chemical modification pattern as detailed in Table 2. A chart of a subset of this data is

also shown in FIGS. 8A-SD.

TABLE 4 — siRNA Efficacy in Liver 4 Weeks Following siRNA Injection

siRNA | Trigger | Dose N AAV Carrier Avg. % Change in mRNA + STD
Duplex | Family | (mg/kg) No. eGFP-1 eGFP-2 BGHpA
D-1545 | 1309 1 3 | AAV1 | GaINAc | -42.71+£5.394 | -42.27+6.616 | -43.14+7.444
D-1570 | 1311 1 4 | AAV1 | GalNAc | -194422.73 | -20.06+23.37 | -11.63+£22.15
D-1569 [ 1338 1 4 | AAV1 | GalNAc | -11.79+13.66 | -9.43+£15.27 | -2.923+19.6
D-1543 [ 1366 1 4 | AAV1 | GalNAc | 6.133+27.89 | -6.135+26.59 | -0.283+29.62
D-1542 [ 1489 1 4 | AAV1 | GalNAc | 35.76x43.79 -9.96+£10.4 -3.553+24.72
D-1553 | 1495 1 4 | AAV1 | GalNAc | 23.78+27.21 | -19.31+9.899 | -22.28+11.59
D-1576 | 1533 1 4 | AAV1 | GalNAc | 24.96+£21.55 | 23.82+31.71 | -10.03+£7.092
D-1575 1558 1 4 | AAV1 | GalNAc | 33.74+49.25 | 13.87+59.23 | -6.078+39.15
D-1574 | 1619 1 4 | AAV1 | GalNAc | 40.25+54.93 | -34.08+31.01 | -36.47+25.89
D-1554 1632 1 4 | AAVI1 | GalNAc | -6.793+44.9 -31.49+£35.05 | -35.24+28.19
D-1563 1896 1 4 | AAV1 | GalNAc | 29.29+453 -8.05+32.28 | -13.19+£25.73
D-1568 2066 1 4 | AAVI1 | GalNAc | 21.07+48.89 | -13.38+36.29 | -18.64+22.78
D-1567 2070 1 4 | AAVI | GalNAc | -23.67£22.87 | -21.89+19.75 | -29.35+12.26
D-1550 2078 1 4 | AAVI1 | GalNAc | -25.78+£25.17 | -15.87+29.37 | -19.85+£24 .99
D-1549 2080 1 4 | AAVI1 | GaINAc | -44.66+£24 .88 | -37.31+28.36 | -33.42+23.16
D-1544 | 2144 1 4 | AAV1 | GalNAc | -28.04+£10.28 | -23.07+13.65 | -36.02+7.789
D-1565 2146 1 4 | AAVI1 | GalNAc | -1.398£16.51 | 3.045+16.82 | -17.82+16.44
D-1539 | 2131 1 3 | AAV1 | GalNAc | -32.85+3.319 | -27.82+3.752 | -35.23+5.315
D-1573 2263 1 4 | AAVI1 | GalNAc | -39.7+15.67 -37.2+17.08 | -60.35+£10.09
D-1547 | 2266 1 4 | AAV1 | GaINAc | 26.08+32.18 5.21+30.99 -37.34£10.9
D-1556 | 2356 1 4 | AAV1 | GalNAc | 62.47+17.62 | 38.02+19.36 | -6.388+11.61
D-1578 | 2360 1 4 | AAV1 | GalNAc | 13.18+30.52 | -6.565+26.66 | -36.01+14.96
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siRNA | Trigger | Dose N AAV Carrier Avg. % Change in mRNA £ STD
Duplex | Family | (mg/kg) No. eGFP-1 ¢GFP-2 BGHpA
D-1581 2623 1 4 | AAVI | GalNAc | -1.75+£5.865 | -22.66+£7.519 | -57.66+5.097
D-1561 2887 1 4 | AAV1 | GalNAc | 16.06+19.7 -2.823+18.4 | -40.04+5.249
D-1561 2887 1 3 | AAV2 | GalNAc | -23.87+27.24 | -20.19£29.58 | -36.03+9.772
D-1620 2889 1 3 | AAVI | GalNAc | 40.81+24.72 15.21+£24 .44 | -39.23+10.53
D-1620 2889 1 3 | AAV2 | GalNAc | 52.21+70.23 47.44+£78.78 | -39.71+28.42
D-1560 | 2890 1 3 | AAV2 | GalNAc | -17.63£29.61 | -12.89+40.28 | -19.9+24.63
D-1559 2893 1 3 | AAV2 | GalNAc | -27.2+1547 | -25.82+14.26 | -38.13£14.9
D-1558 2895 1 4 | AAV2 | GalNAc | -4.0584+33.95 | -1.795£34.36 | -18.15+26.74
D-1604 2923 1 4 | AAV2 | GalNAc | -18.234+34.59 | -14.74+36.79 | -27.4+32.69
D-1541 2934 1 4 | AAV2 | GalNAc | -24.224+24 87 | -17.93£26.09 | -32.21+24.58
D-1588 | 2937 1 4 | AAV2 | GalNAc | -6.588+17.49 | -2.385+20.55 | -20.34+14.32
D-1619 | 2994 1 4 | AAV2 | GalNAc | -4.965+£29.63 | -0.955+£31.88 | -16.1+£23.98
D-1557 | 3000 1 4 | AAV2 | GalNAc | -38.01£36.01 | -38.72+32.87 | -45.02+26.58
D-1579 | 3002 1 4 | AAV2 | GalNAc | -29.78+13.38 | -23.06£12.39 | -29.02+11.54
D-1555 3014 1 4 | AAV2 | GalNAc | -33.3+38.16 | -33.52+35.11 | -27.61+45.38
D-1586 | 3133 1 3 | AAV2 | GalNAc | -14.15+£24.03 | -14 484326 -32.73+£22.7
D-1540 | 3184 1 4 | AAV2 | GalNAc | 49.01+£85.72 | 47.35+84.39 -15.39+48
D-1552 | 3187 1 4 | AAV2 | GalNAc | -23.01+40.18 | -23.16+41.09 | -57.914+23.56
D-1618 | 3189 1 4 | AAV2 | GalNAc | -15.8432.14 | -11.32+38.42 -55.8+15.9
D-1585 3192 1 4 | AAV2 | GalNAc | -23.44+22.34 | -25.44+245 | -32.71x15.77
D-1584 | 3283 1 4 | AAV2 | GalNAc | 51.7+81.84 48.43+75.58 | -28.35+32.39
D-1580 | 3438 1 3 | AAV2 | GalNAc | 37.73£23.51 | 37.64+14.87 -41.3+12.94
D-1583 | 3498 1 4 | AAV2 | GalNAc | 61.43+51.09 | 70.94+52.52 | -40.57+15.94
D-1582 | 3499 1 4 | AAV2 | GalNAc | 3.543+40.05 | 5.378+£33.08 | -50.74+20.44
D-1571 3569 1 4 | AAV2 | GalNAc | 87.02+48.83 105.1£53.36 | -23.29+23 41
D-1551 3777 1 4 | AAV2 | GalNAc | 32.18+41.17 | 38.02+£52.05 | -37.14+25.23
D-1548 | 4008 1 4 | AAV2 | GalNAc | 55.32+23.06 | 52.73£30.99 -42+8.405
D-1600 | 4109 1 4 | AAV2 | GalNAc | -0.87+54.04 431+64.12 | -53.28+23.72

TABLE 5 — siRNA Dose-Response in Liver 2 Weeks Following siRNA Injection

siRNA | Trigger | Dose N AAV Carrier Avg. % Change in mRNA + STD
Duplex | Family | (mg/kg) No. ¢GFP-1 eGFP-2 BGHpA
D-1545 1309 0.5 4 | AAVI [ GalNAc | 32.32+441.77 | 27.47+45.03 | 60.59+56.66
D-1545 1309 1 3 | AAVI | GaINAc | -43.11+49.6 | -43.36+48.77 | -21.68+£72.64
D-1545 1309 3 3 | AAVI | GalNAc | -38.58+8.37 -38.32+8.48 -4.04+17.42
D-1635 1309 5 4 | AAVI C22 -33.1£36.41 -38.7£34.27 | -36.57£31.56
D-1635 1309 15 4 | AAVI C22 -9.79£18.62 | -11.38+16.78 | -6.75+£28.58
D-1639 1309 5 4 | AAVI1 C22 40.4+22.62 31.44+25.97 19.65+£19.04
D-1639 1309 15 4 | AAVI1 C22 -3.26x22.12 -8.76+£21.44 -8.45£16.66
D-1640 1309 0.5 4 | AAVI [ GaINAc | -28.7+46.06 | -32.11+44.06 | -2.33+£58.61
D-1640 1309 1 4 | AAVI | GalNAc | -46.12+29.63 | -47.19+29.99 | -19.78+50.46
D-1640 1309 3 3 | AAVI | GalNAc | -4555+4.81 -46.32+£6.37 | -19.31+10.39
D-1549 2080 0.5 3 | AAVI [ GalNAc | -8.73+17.94 -11.9+18.81 | -10.33+£22.34
D-1549 | 2080 1 3 | AAVI [ GalNAc | -60.51+24.19 | -53.49+11.13 | -52.03+£14.74
D-1549 | 2080 3 3 | AAVI | GaINAc | -47.02+17.61 | -47.06+£20.21 | -47.44+14.68
D-1643 | 2080 5 3 | AAVI C22 9.49+25.88 -0.76+£26.26 | -11.85+13.08
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siRNA | Trigger | Dose N AAV Carrier Avg. % Change in mRNA £ STD
Duplex | Family | (mg/kg) No. eGFP-1 eGFP-2 BGHpA
D-1643 2080 15 3 | AAVI C22 6.1+41.35 2.914£39.69 -6.65+37.28
D-1544 2144 0.5 4 | AAVI1 | GalNAc | -34.12+38.75 | -39.14+36.58 | -10.02+46.03
D-1544 2144 1 4 | AAVI1 [ GalNAc | -5.52+24.49 -3.87+£28.72 23.6+37.54
D-1544 2144 3 3 | AAVI | GaINAc | -52.79+51.1 | -54.53+49.23 | -28.81+789
D-1636 2144 5 4 | AAVI1 C22 -15.47+42.39 | -23.31£36.14 | -16.14+34.22
D-1636 | 2144 15 4 | AAVI C22 -43.75+£19.47 | -44.85+17.58 | -39.17£18.75
D-1539 2151 1 4 | AAVI | GalNAc | 13.36+33.44 4.59+30.4 -0.61+£23.31
D-1539 2151 3 4 | AAVI1 | GalNAc | -15.59+26.47 | -16.46+26.89 -15.8+£20.8
D-1573 2263 0.5 3 | AAVI [ GalNAc | -2.52+64.76 -5.554+66.02 3.78+43.72
D-1573 2263 1 3 | AAVI | GaINAc | -36.45+14.44 | -36.88+13.96 | -35.55+7.81
D-1573 2263 3 4 | AAVI | GalNAc | -16.91£14.29 | -16.85+11.81 | -19.48+14.82
D-1638 2263 5 3 | AAVI1 C22 6.18+39.91 1.64+38.82 0.64+24.22
D-1638 | 2263 15 4 | AAVI Cc22 -14.48+14.06 | -15.34+16.81 | -32.49+23 .85
D-1644 | 2263 5 3 | AAVI C22 -4.49+28 46 -8.13+28.85 -9.74+20.2
D-1644 | 2263 15 3 | AAVI C22 -40.62+32.29 | -41.72+34.15 | -45.04+28.65
D-1645 2263 0.5 3 | AAVI [ GalNAc | 17.05£15.72 13.25+12.64 5.3+8.75
D-1645 2263 1 3 | AAVI | GalNAc | 11.58+11.59 12+9.78 19.45+£15.6
D-1645 | 2263 3 4 | AAVI | GalNAc | -30.31+848 | -31.96+5.84 | -34.08+16.03
D-1557 | 3000 1 3 | AAV2 | GalNAc | 3.82+37.62 -4.13+£31.55 5.9+34.59
D-1557 | 3000 3 3 | AAV2 | GalNAc 9.8+49.78 6.24+48.34 27.57+48.71
D-1642 | 3000 15 3 | AAV2 C22 -60.07+23.8 -58.24+24.84 -52.11+26.5
D-1586 | 3133 1 4 | AAV2 | GalNAc | -9.95+20.45 -7.39+16.97 -6.25+21.94
D-1586 | 3133 3 3 | AAV2 | GalNAc | -46.14+14.71 | -42.98+17.58 | -39.14+15.32
D-1637 | 3133 15 3 | AAV2 C22 -17.3£1047 | -17.27£10.65 | -16.31+£9.96

TABLE 6 — siRNA Efficacy in Liver 4 Weeks Following siRNA Injection

siRNA | Trigger | Dose N AAV Carrier Avg. % Change in mRNA £ STD
Duplex | Family | (mg/kg) No. e¢GFP-1 ¢GFP-2 BGHpA
D-1599 1328 1 4 | AAVI1 | GalNAc | -45.95+£34.12 | -51.224£29.38 | -43.47+38.85
D-1597 | 1333 1 4 | AAVI | GalNAc | -62.57+20.24 | -64.15£18.92 | -62.8+14.32
D-1589 1496 1 4 | AAVI | GalNAc 14.3+£63.6 10.78+62.99 -4.3+£34.03
D-1616 1534 1 4 | AAVI1 | GalNAc | -11.65£14.21 | -16.95£16.59 | -11.05+10.43
D-1610 1631 1 4 | AAVI1 | GalNAc | -48.26+£5595 | -52.2+51.51 | -53.22+49.44
D-1607 1666 1 4 | AAVI | GalNAc | -49.84329 -51.01+£30.93 [ -54.324+27.54
D-1609 1671 1 4 | AAV1 | GalNAc | -439+32.6 | -17.134£26.03 | -19.54+26.39
D-1615 1678 1 4 | AAVI1 | GalNAc | -41.13+£53.81 | -49.28+45.76 | -45.21+48.78
D-1605 1698 1 4 | AAVI | GalNAc | -33.95£19.59 | -36.11£16.39 | -36.42+16.43
D-1606 1705 1 4 | AAVI1 | GalNAc | -17.394£28.54 | -19.93+31.05 | -25.46+25.93
D-1587 1801 1 4 | AAVI [ GalNAc | 45.99+£35.41 | 32.63+29.48 14.33+£25.53
D-1608 1952 1 4 | AAV] | GalNAc | 21.23+45.64 | 18.69+46.27 | 12.114£38.75
D-1601 2075 1 4 | AAVI | GalNAc | 3.48452.45 11.81+£55.2 -28.69+£27.8
D-1602 | 2270 1 4 | AAVI | GalNAc | -31.34430.1 | -29.49432.27 | -29.03£29.76
D-1613 2344 1 4 | AAVI1 | GalNAc | -16.52+26.48 | -5.98+37.64 | -16.72+16.64
D-1598 | 2333 1 3 | AAVI | GalNAc | -6.46£79.75 2.57+87.09 | -11.44+74.95
D-1595 | 2358 1 3 | AAVI | GalNAc | -17.2428.13 -8.88+30.22 -8.88+30.22
D-1592 | 2462 1 4 | AAVI [ GalNAc | -19.82+24.34 | -16.13+£26.34 98.03+8.2
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siRNA | Trigger | Dose N AAV Carrier Avg. % Change in mRNA + STD
Duplex | Family | (mg/kg) No. eGFP-1 eGFP-2 BGHpA
D-1621 2632 1 4 | AAVI | GalNAc | -13.73+45.73 | -9.86+49.02 | 64.93+£59.16
D-1620 2889 1 4 | AAV2 | GalNAc | -37.46+43.63 | -40.78+35.94 | -4542+£32.5
D-1604 2923 1 4 | AAV2 | GalNAc | 39.14+72.97 | 25.32+61.13 15.5+48.93
D-1588 2937 1 3 | AAV2 | GalNAc | 6.07+22.94 5.99+30.89 -5.12+13.34
D-1619 2994 1 4 | AAV2 | GalNAc | 39.67+48.64 | 44.18+65.89 18.49+38 .81
D-1618 | 3189 1 4 | AAV2 | GalNAc | 10.19+27.42 3.71£24.64 0.48+24.64
D-1632 3429 1 4 | AAV2 | GalNAc | 45.62+34.77 | 41.55£34.47 | 23.62+31.38
D-1617 3717 1 4 | AAV2 | GalNAc | 38.84+47.24 | 37.53+45.21 19+£42.75
D-1626 3720 1 4 | AAV2 | GalNAc | -6.37+40.83 | -11.26+36.19 [ -17.84+31.67
D-1600 4109 1 4 | AAV2 | GalNAc | 27.89+36.42 | 22.01+£32.66 12.46+28.14
D-1590 [ 4779 1 3 | AAV3 | GalNAc -33.73+13 -38.93+12.77 6£19.5
D-1630 4804 1 4 | AAV3 | GalNAc | -14.77+6.49 -12.14+2.53 | -30.29+£35.81
D-1596 | 4927 1 4 | AAV3 | GalNAc | -42.19+18.45 | -41.27£17.05 | -42.41+18.48
D-1594 | 4928 1 4 | AAV3 | GalNAc | -2.76+£27.16 -1.57+£31.74 | -39.67+30.85
D-1593 | 4956 1 4 | AAV3 | GalNAc | 8.35+10.98 14.89+12.4 | 36.47+110.18
D-1631 4957 1 4 | AAV3 [ GalNAc | -57.28+10.53 | -54.33£14.16 | -61.59+11.91
D-1634 | 4993 1 4 | AAV3 | GalNAc | -34.13+£23.86 | -29.69+£22.95 | -42.05+16.41
D-1614 | 4999 1 4 | AAV3 | GalNAc | -72.8+18.55 | -70.72+£19.27 | -75.89+15.31
D-1633 5012 1 4 | AAV3 | GalNAc | -44.29+£14.87 | -41.01£14.68 | -47.43+12.41
D-1611 5043 1 4 | AAV3 | GalNAc | -67.5+14.12 | -64.75£15.77 | -70.05+£12.45
D-1612 | 5045 1 4 | AAV3 | GalNAc | -5791+11.94 | -56.76+12.24 | -72.15+19.53
D-1591 5060 1 4 | AAV3 | GalNAc | -37.88+21.07 | -36.57£20.16 | -43.71£19.3
D-1603 | 5067 1 4 | AAV3 | GalNAc | -27.08+12.11 | -21.28+12.91 | -29.76+9.66
D-1629 | 5068 1 4 | AAV3 | GalNAc | -25.94+28.07 | -22.16+£29.33 | -27.4+24.84
D-1628 | 5069 1 4 | AAV3 | GalNAc | -36.64+25.96 | -33.81£25.97 | -37.94+£22.7
D-1623 5080 1 4 | AAV3 | GalNAc | -34.14+2.45 -29.15+4.19 -40.61+6.41
D-1627 | 5115 1 4 | AAV3 | GalNAc | -9.14+24.05 -4.67+24.43 | -12.81+27.17
D-1622 | 5255 1 4 | AAV3 | GalNAc | -36.04+£17.88 | -33.61+19.59 | -34.26+15.69
D-1625 5338 1 4 | AAV3 | GalNAc | -26.25+£35.36 | -24.19£36.13 | -29.84£29.64

TABLE 7 — siRNA Efficacy in Liver and Adipose Tissue 4 Weeks Following siRNA

Injection*
siRNA | Trigger | Dose N | Carrier | Tissue Avg. % Change in mRNA £+ STD
Duplex | Family | (mg/kg) eGFP-1 eGFP-2 BGHpA
D-1597 | 1333 3 4 | GalNAc | Liver -56.3+£21.55 | -55.72+21.86 | -51.8+24.69
D-1545 1309 3 3 | GalNAc Liver -38.49+7.6 -38.32+10.46 -35.9+£12.63
D-1640 1309 3 4 | GalNAc Liver -27.46£16.52 | -30.18+15.06 -26.35£9.34
D-1646 1309 3 4 | GalNAc Liver -33.27£15.52 | -35.26+16.91 -36.1£11.18
D-1652 1309 3 4 | GalNAc Liver -37.03£10.19 | -37.27+11.97 | -40.53+10.69
D-1657 1309 3 4 | GalNAc Liver -42.36+£2793 | -44.67£25.92 | -47.49+20.08
D-1662 1309 3 4 | GalNAc Liver -49.314+3.2 -49.12+£3.99 -36.17+6.86
D-1667 | 1309 3 4 | GalNAc Liver -64.41+£14.9 | -6439+13.81 | -53.08+18.99
D-1549 2080 3 3 | GalNAc Liver -42.27+1.69 -37.74+6.96 -36.56+12 .45
D-1647 | 2080 3 4 | GalNAc Liver -9.81£14.47 -14.38+34.58 -15+35.29
D-1651 2080 3 4 | GalNAc Liver -14.14+£38.82 | -15.22433.33 -7.23+42.67
D-1656 2080 3 4 | GalNAc Liver -26.48+28.43 | -45.17£17.46 | -46.61+18.99
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WO 2024/026258 PCT/US2023/070821
siRNA | Trigger | Dose N | carrier | Tissue Avg. % Change in mRNA £ STD
Duplex | Family | (mg/kg) eGFP-1 eGFP-2 BGHpA
D-1661 | 2080 3 4 | GalNAc | Liver -57.194£35.09 | -37.87+£34.18 | -46.61£38.09
D-1666 | 2080 3 4 | GalNAc | Liver -10.47+£28.04 | -23.11434.64 | -21.77+£37.38
D-1544 2144 3 4 | GalNAc Liver -43.5£14.87 -40.65+£14.86 | -27.59+£20.88
D-1648 2144 3 4 | GalNAc Liver -53.99+£29.24 -53.2+£28.75 -46.51+£30.91
D-1653 2144 3 4 | GalNAc Liver -36.13£14.87 | -34.76£16.33 | -25.79+18.55
D-1658 | 2144 3 4 | GalNAc | Liver -39.78+£25.74 | -34.7£27.83 | -32.37+17.93
D-1663 2144 3 4 | GalNAc Liver -27.73£16.32 | -24.24+£1647 | -23.95+12.37
D-1668 2144 3 4 | GalNAc Liver -29.31£14.33 | -30.61£11.87 -19.7+18.95
D-1635 1309 20 4 C22 Liver -31.24+27.79 | -31.05+29.03 | -23.73+19.73
D-1639 1309 20 4 C22 Liver -43.19+40.95 | -36.31+47.36 | -40.72+42.52
D-1670 [ 1309 20 4 C22 Liver -18.18+16.92 [ -8.04£17.92 -16.58+9.32
D-1676 1309 20 4 C22 Liver -22.36+34.59 -17.1£39.02 -11.76+38.63
D-1681 | 1309 20 3 C22 Liver -47.73+£7.7 -52.39£10.5 | -55.07+10.11
D-1686 | 1309 20 3 C22 Liver -46.26£7.27 -46.39+8.07 | -44.22+16.43
D-1691 | 1309 20 4 C22 Liver -32.27+13.41 | -24.45+15.05 | -28.15+14.13
D-1635 | 1309 20 4 Cc22 Adipose | 7.94+6535 9.18+74.04 -9.4+78 81
D-1639 | 1309 20 4 C22 Adipose | -61.2+32.62 -61.1+33.16 | -61.15+36.91
D-1670 | 1309 20 4 C22 Adipose | -56.88423.59 | -51.24+33.29 | -59.98+24.89
D-1676 | 1309 20 4 C22 Adipose | 63.2+100.25 | 42.97+75.56 | 24.61+57.61
D-1681 | 1309 20 3 C22 Adipose | 29.33+103.09 | 19.17493.9 -9.62+76 .91
D-1686 | 1309 20 3 C22 Adipose | -79.73+13.34 | -80.1+13.72 -80.3+11.86
D-1691 | 1309 20 4 C22 Adipose | -1898+17.2 | -20.98+11.52 | -26.98+11.76

* Table 7 contains data only from mice infected with the AAV1 viral construct

TABLE 8 — siRNA Efficacy in Liver and Adipose Tissue 4 Weeks Following siRNA Injection

siRNA | Trigger | Dose N AAV Carrier | Tissue Avg. % Change in mRNA + STD
Duplex | Family | (mg/kg) No. eGFP-1 eGFP-2 BGHpA
D-1597 | 1333 1 4 | AAVI1 | GaINAc | Liver | -37.5¢14.1 | -30.9+13.3 | -47.346.1
D-1615 [ 1678 1 4 | AAVI1 | GalNAc | Liver -37.9£18 | -34.7£19.1 | -38.8£17.8
D-1631 [ 4957 1 4 | AAV3 | GalNAc | Liver | -32.1£10.7 | -26.1+17.3 | -38.3£15.5
D-1614 [ 4999 1 4 | AAV3 | GalNAc | Liver | -53.2+£12.8 | -49.7+17 -56.249
D-1611 | 5043 1 4 | AAV3 | GalNAc | Liver | -34.3#£33.8 | -33.3#32 | 4454212
D-1612 | 5045 1 4 | AAV3 | GalNAc | Liver | -31.1+£27.1 | -30.1+27.3 | -34.5+18.5
D-1597 | 1333 3 4 | AAVI | GalNAc | Liver | -72.3£10.6 | -69.5¢12.8 | -72.2+74
D-1615 [ 1678 3 4 | AAVI1 | GalNAc | Liver -65.546.1 -63.247 -63.9+4.7
D-1631 [ 4957 3 4 | AAV3 | GalNAc | Liver -68+6.9 -65.3+£7.7 -65.5+£7.2
D-1614 [ 4999 3 4 | AAV3 | GalNAc | Liver -67.3+2.4 -64.9£2.6 -65.2+0.6
D-1611 [ 5043 3 4 | AAV3 | GalNAc | Liver | -66.8+17.1 | -65.2+17.7 | -66.4+14.9
D-1612 | 5045 3 4 | AAV3 | GalNAc | Liver -83+13 -82.2+14 | -82.6£14.2
D-1694 | 1333 20 4 | AAVI C22 Liver -73.3494 | -71.3+104 | -72.2437
D-1695 | 1678 20 4 | AAV1 C22 Liver [ -51.9433.7 | -51+33.5 | -56.8429.8
D-1696 | 4957 20 4 | AAV3 C22 Liver | -34.7429.7 | -34.3431.1 [ -43.6+21.4
D-1697 | 4999 20 4 | AAV3 C22 Liver -3.3+53.7 1.1+455.4 | -18.9+439
D-1698 | 5043 20 4 | AAV3 C22 Liver | -32.6+15.1 | -31+159 | -43.7+£10.3
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WO 2024/026258 PCT/US2023/070821
siRNA | Trigger | Dose N AAV Carrier | Tissue Avg. % Change in mRNA £ STD
Duplcx | Family | (mg/kg) No. eGFP-1 eGFP-2 BGHpA
D-1699 5045 20 4 | AAV3 C22 Liver -18.6£16.2 [ -18.7£13.7 [ -28.2+11.7
D-1694 1333 20 4 | AAV1 C22 Adipose -66.4+8 -67.6£9.6 -75.247
D-1695 1678 20 4 | AAVI C22 Adipose | -19+£554 -17.5+£59.3 -43.7+43
D-1696 4957 20 4 | AAV3 C22 Adipose | -75.6+34.8 | -75.3+34.7 [ -781£27.5
D-1697 4999 20 4 | AAV3 C22 Adipose | -79.7£5.8 -78.5+£6.4 -73.2+9.1
D-1698 5043 20 4 | AAV3 C22 Adipose | -69+21.9 -67.5+£25.3 | -68.4£19.7
D-1699 5045 20 4 | AAV3 C22 Adipose | -72.2+15.9 | -69.1£19.5 | -54.4+17.1

TABLE 9 — siRNA Efficacy in Liver and Adipose Tissue 4 Weeks Following siRNA Injection

siRNA | Trigger | Dose N AAV Carrier | Tissue Avg. % Change in mRNA = STD
Duplex | Family | (mg/kg) No. eGFP-1 e¢GFP-2 BGHpA
D-1557 | 3000 3 4 | AAV2 | GalNAc | Liver | -52.1£15.3 | -51.3+15.8 | -46.9£19.4
D-1650 | 3000 3 4 | AAV2 | GalNAc | Liver -54.1£10 | -533.1£10.5 | -52.4£15.2
D-1655 | 3000 3 4 | AAV2 | GalNAc | Liver 44,6596 | -42.8£10 | -423+7.1
D-1660 | 3000 3 4 | AAV2 | GalNAc | Liver -39.3+89 | 429437 | -434+83
D-1665 | 3000 3 4 | AAV2 | GalNAc | Liver -20.54£22 | -19.6£21.1 | -22.1£17.8
D-1586 | 3133 3 4 | AAV2 | GalNAc | Liver -38.6£94 | -36.8485 -40+2.3
D-1649 | 3133 3 4 | AAV2 | GalNAc | Liver 43.4+5.6 | -37.6+£65 | -42.5£12.4
D-1654 | 3133 3 4 | AAV2 | GalNAc | Liver | -27.4+46.7 | -22+493 | -20.8+46.1
D-1659 | 3133 3 4 | AAV2 | GalNAc | Liver 41.5£29 | -368+£5.7 | -42.1£6.3
D-1664 | 3133 3 4 | AAV2 | GalNAc | Liver | -43.7+14.8 | -41.6+159 | -45.5+12.1
D-1669 | 3133 3 4 | AAV2 | GalNAc | Liver | -45.7+£27.1 | -40.7+29.6 | -46.4£28.6
D-1623 | 5080 3 4 | AAV3 | GalNAc | Liver | -27.1£259 | -22.4+30.4 | -27.1£24.9
D-1643 | 2080 20 4 | AAVI C22 Liver | -14.9+£19.5 | -14.6£21.1 | -11.6+17.1
D-1671 | 2080 20 4 | AAVI Cc22 Liver [ -20.1£23.6 | -20.5+23.4 | -17+25.9
D-1675 | 2080 20 4 | AAVI C22 Liver [ -32.6+11.2 | -31.9+14 | -19.5+15.8
D-1680 | 2080 20 4 | AAVI C22 Liver [ -52.1£13.6 | -50£129 | -42.1+11.9
D-1685 | 2080 20 4 | AAVI C22 Liver -544£25.8 | -53.5426.2 | -46.7£29
D-1690 | 2080 20 4 | AAVI C22 Liver -40+10.9 | -36.2+8.7 | -33.9+13.3
D-1636 | 2144 20 4 | AAVI C22 Liver -48.8+£30 | -44.2433.6 | -40.9+33.7
D-1672 | 2144 20 4 | AAVI C22 Liver -11£16.5 | -7.5+£169 -20+£6.3
D-1677 | 2144 20 4 | AAVI C22 Liver -23.6£9.1 | -202+72 | -17.5%£9.3
D-1682 | 2144 20 4 | AAVI C22 Liver -14.449.8 -1349.2 -29.94+5.7
D-1687 | 2144 20 4 | AAVI C22 Liver | -59.5#334 | -614£32.4 | -74.3£18.5
D-1692 | 2144 20 4 | AAVI C22 Liver [ -60.5+£21.6 | -60.1+23.3 | -73+6.7
D-1846 5080 20 4 | AAV3 C22 Liver -76.6£36 | -79.6£29.9 | -83.5+£27.2
D-1643 2080 20 4 | AAVI C22 Adipose | -53.4£23.5 | -55.14£23.9 | -65.8+16.6
D-1671 2080 20 4 | AAVI C22 Adipose | -74.9+7.5 -79.2+5 -76.1+10.3
D-1675 2080 20 4 | AAVI C22 Adipose | -64.9£14.4 | -67.8¢14.9 | -71+13.7
D-1680 | 2080 20 4 | AAVI C22 Adipose | -69.6+26.1 | -66.3+29 | -83.1+11.1
D-1685 2080 20 4 | AAVI C22 Adipose | -70.2432 | -67.34£35.7 | -80.4+£20
D-1690 | 2080 20 4 | AAVI C22 Adipose | -81.5£11.6 | -82.6+10.5 | -82.1+16.7
D-1636 | 2144 20 4 | AAVI1 C22 Adipose | -65.7+40.7 | -60+47.4 | -78.5+£26.6
D-1672 | 2144 20 4 | AAVIL C22 Adipose | -63.3£21.1 | -65.6+£19.9 | -59.1£27.6
D-1677 | 2144 20 4 | AAVI C22 Adipose | -44.2+19.2 | -358+26 | -56.6+£18.2
D-1682 | 2144 20 4 | AAVIL C22 Adipose | -85.5+7.7 | -81.1+89 | -783+14
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WO 2024/026258 PCT/US2023/070821
siRNA | Trigger | Dose N AAV Carrier | Tissue Avg. % Change in mRNA £ STD
Duplex | Family | (mg/kg) No. eGFP-1 e¢GFP-2 BGHpA
D-1687 | 2144 20 4 | AAVI C22 Adipose | -52.1+15.3 | -51.3£15.8 | -46.9+194
D-1692 | 2144 20 4 | AAVI C22 Adipose | -54.1+10 | -53.1£10.5 | -52.4+15.2
D-1846 5080 20 4 | AAV3 C22 Adipose | -44.6£9.6 -42.8+10 -42.3+7.1

TABLE 10— siRNA Efficacy in Liver 4 Weeks Following siRNA Injection

siRNA | Trigger | Dose N AAV Carrier Avg. % Change in mRNA + STD
Duplex | Family | (mg/kg) No. e¢GFP-1 eGFP-2 BGHpA
D-1597 1333 3 4 1 GalNAc | -57.5+17.2 -54.9+17.5 -55.1+15.5
D-1721 1333 3 4 1 GalNAc -35.5+4 -31.5+8.3 34431
D-1728 1333 3 4 1 GalNAc | -32.5+18.5 -28.1+18.5 -36.8+13.8
D-1735| 1333 3 4 1 GalNAc | -36.3£11.7 -35+7.2 -36.3+8.6
D-1707 1333 3 4 1 GalNAc | -37.8+10.4 -39.34+9.7 -34.5+4.1
D-1714 1333 3 4 1 GalNAc | -50.6+18.8 -49.1£19 4 -45.8+18
D-1700 1333 3 4 1 GalNAc | -44.5+15.2 -40.9+17.9 -45.8+18.5
D-1615 1678 3 4 1 GalNAc | -53.7+19.8 -52+20.9 -47.8+14.9
D-1722 1678 3 4 1 GalNAc -45 8+£22 -40 4424 7 -46.9+14.7
D-1729 1678 3 4 1 GalNAc | -31.8+15.6 -27.5+16 .4 -43.2+4.9
D-1736 | 1678 3 4 1 GalNAc | -51.7+82 -50.6+£7.3 -43.2+54
D-1708 1678 3 4 1 GalNAc -36.1£9.7 -32.3+11.1 -35.249.7
D-1715 1678 3 4 1 GalNAc | -28.1+28.8 -22.6£30.8 -32.9+21
D-1701 1678 3 4 1 GalNAc | -27.8+20.9 -25.6+18.1 -17+18.8
D-1631 4957 3 4 3 GalNAc | -55.3+18.1 -56.1+19.4 -52.7+18.3
D-1724 | 4957 3 4 3 GalNAc | -62.348.1 -62.5+7 -59.1+£7.3
D-1731 4957 3 4 3 GalNAc -64+11.9 -59.9+14 4 -58.9+15.6
D-1738 | 4957 3 4 3 GalNAc -42.1£9.4 -40.2+11.3 -46.7£9
D-1710 | 4957 3 4 3 GalNAc -57.9+6.3 -57.3£6.3 -49.7+£4.3
D-1717 | 4957 3 4 3 GalNAc | -61.4+24.8 -58.5+28.6 -59.3423.8
D-1703 4957 3 4 3 GalNAc -61.2£10 -62.1+£9 -543+12.5
D-1614 [ 4999 3 4 3 GalNAc -714£21.5 -70.7+£21.7 -73.5+£16.8
D-1723 | 4999 3 4 3 GalNAc | -70.8+3.4 -70+2.2 -60.8+1.5
D-1730 | 4999 3 4 3 GalNAc -72 4+£15 -72.5+16.2 -67.2+11.7
D-1737 | 4999 3 4 3 GalNAc -71.5£3.9 -74.5+5 -65.1£1.5
D-1709 | 4999 3 4 3 GalNAc -73+5 -71.6+5.3 -67.5+6.2
D-1716 4999 3 4 3 GalNAc -76+4 -75.5+4.2 -69.4+4.1
D-1702 | 4999 3 4 3 GalNAc -72.7£4.9 -72.1+4.7 -67.9£2.1
D-1611 5043 3 4 3 GalNAc | -71.6+114 -69.4£12 -65.2+10.6
D-1726 5043 3 4 3 GalNAc | -59.8+17.1 -57.3£18.3 -58.8£13.7
D-1733 5043 3 4 3 GalNAc -70.8+8.1 -68.3+9.2 -64.3+8.7
D-1740 5043 3 4 3 GalNAc | -61.6+10.8 -57.9+12.3 -56.6+6.9
D-1712 5043 3 4 3 GalNAc -67.8+9 -64.7+£10.4 -69.6+£6.3
D-1719 5043 3 4 3 GalNAc -69.44+6.2 -68.9+5.6 -68.1+£3.3
D-1705 5043 3 4 3 GalNAc -81.4+4.9 -77.9£8.8 -79.7£8.6
D-1612 5045 3 3 3 GalNAc | -67.5+15.5 -69.6£14.1 -75.3+7.4
D-1725 5045 3 4 3 GalNAc -64.8+5.2 -66.7+5.4 -67.1£3.8
D-1732 5045 3 4 3 GalNAc -66+£9.9 -64.2+10.6 -69.5+£5.7
D-1739 5045 3 4 3 GalNAc | -66.8+12.9 -65.5+14.7 -67.6x11
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WO 2024/026258 PCT/US2023/070821
siRNA | Trigger | Dose N AAV Carrier Avg. % Change in mRNA + STD
Duplex | Family | (mg/kg) No. eGFP-1 ¢GFP-2 BGHpA
D-1711 5045 3 4 3 GalNAc -75.7£6.7 -75.8+£5.1 -71.5£5.1
D-1718 5045 3 4 3 GalNAc -76.6+4.1 -75.7+4 4 -75.6£2.8
D-1704 5045 3 4 3 GalNAc -80.1£12.2 -80.1£12.1 -79.9+12 4
D-1623 5080 3 4 3 GalNAc -72.9+£7.6 -72.6£7.1 -75.9+7.1
D-1727 5080 3 4 3 GalNAc -59+3.6 -53.4£12.7 -49.3+£20.9
D-1734 5080 3 4 3 GalNAc -59.6+£7.4 -60.3+7 -61.2+6.2
D-1741 5080 3 4 3 GalNAc -59.9+4 8 -59.4+4 .1 -61+58
D-1713 5080 3 4 3 GalNAc -67.9+11.1 -67.5+£8.7 -69+4 9
D-1720 5080 3 4 3 GalNAc -55.3+6.4 -57+6.5 -60.7+5.6
D-1706 5080 3 4 3 GalNAc -66.2+9 -67.7+7.8 -69.1+6.7

TABLE 11- siRNA Efficacy in Liver and Adipose Tissue 4 Weeks Following siRNA Injection

siRNA | Trigger | Dose N AAV Carrier | Tissue Avg. % Change in mRNA £ STD
Duplex | Family | (mg/kg) No. eGFP-1 eGFP-2 BGHpA
D-1714 | 1333 3 4 1 GalNAc Liver | -50.6+13.9 | -49.2+14.5 | -46.6+174
D-1615 [ 1678 3 4 1 GalNAc Liver | -52.5+114 | -53.1+10.4 | -57.9+6.1
D-1736 [ 1678 3 4 1 GalNAc Liver 44,9489 | -43.1+9.7 -50+7.7
D-1648 [ 2144 3 4 1 GalNAc Liver -39.4+£13 | -37.3+13.2 | -38.5£10.9
D-1557 [ 3000 3 4 2 GalNAc Liver -45.8+11 | -44.6+12.7 | -46.8+13.2
D-1650 [ 3000 3 4 2 GalNAc Liver | -32.2+30.3 | -27.5432.7 | -35.5£20.2
D-1664 | 3133 3 4 2 GalNAc Liver | -38.4+23.9 | -31.8426.2 | -46.1+11.7
D-1614 [ 4999 3 4 3 GalNAc Liver -66.3£13 | -59.8+14.3 | -58.7£13.9
D-1723 [ 4999 3 4 3 GalNAc Liver | -65.3£168 | -58.7+19 | -58.5£14.9
D-1737 [ 4999 3 4 3 GalNAc Liver | -57.2422.1 | -51.3421 | -47.9+15.1
D-1730 [ 4999 3 4 3 GalNAc Liver -61£24.9 | -56.6+25.7 | -48.8424
D-1709 [ 4999 3 4 3 GalNAc Liver -73+6.3 -67.4+8 | -68.1+16.8
D-1716 | 4999 3 4 3 GalNAc Liver | -64.8+14.9 | -57.1+19.5 | -56.6£10.9
D-1702 [ 4999 3 3 3 GalNAc Liver | -55.6+13.3 | -45.7+15.6 | -50.4+7.6
D-1879 | 4999 3 4 3 GalNAc Liver | -70.1+10.9 | -62.6+13.7 | -55.6+15.7
D-1611 | 5043 3 4 3 GalNAc Liver -77.2496 | -78249.1 | -69.5+13.8
D-1733 | 5043 3 4 3 GalNAc Liver -753+£9.1 | -75.749.3 | -69.2+10.8
D-1719 | 5043 3 4 3 GalNAc Liver -70.9+14 | -71.2+12.7 | -70.9+9.4
D-1705 | 5043 3 4 3 GalNAc Liver | -75.7410.3 | -76.749.8 | -74.4+7.9
D-1612 5045 3 3 3 GalNAc Liver -72.1£6 -71.2+5.3 -65.2+7.2
D-1711 | 5045 3 4 3 GalNAc Liver -73+£3.8 -72.4+34 | -70.4+4.4
D-1718 5045 3 4 3 GalNAc Liver -75.4£14.3 | -75.4+14.5 | -70.1£16.3
D-1704 5045 3 4 3 GalNAc Liver -76.4+£53 | -73.9+£6.2 -71.6+5.6
D-1876 5045 20 4 3 C22 Liver -31+19.2 -34+£17.4 -38+14.6
D-1623 5080 3 3 3 GalNAc Liver -71.4+£3.3 | -65.6£4.9 -65.9+2.3
D-1706 | 5080 3 4 3 GalNAc Liver | -64.9+12.7 | -63.6+16.6 | -64.9+8.5
D-1873 1333 20 4 1 C22 Liver -37.54£21.5 | -33£24.6 | -53.8+12.3
D-1695 | 1678 20 4 1 C22 Liver -22+15.4 | -22.4+13.1 | -31.6£12.9
D-1867 1678 20 3 1 C22 Liver -48.2+10.4 | -49.7+6.3 -51.4+£53
D-1672 | 2144 20 4 1 C22 Liver -48+17.3 | -47.1x17.8 | -49.6£15.8
D-1642 | 3000 20 4 2 C22 Liver -38+15.5 | -35.7416.1 | -36.249.4
D-1674 | 3000 20 3 2 C22 Liver | -44.8+115| -45949 | -45.3£15.1
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siRNA | Trigger | Dose N AAV Carrier | Tissue Avg. % Change in mRNA £ STD
Duplex | Family | (mg/kg) No. eGFP-1 e¢GFP-2 BGHpA
D-1688 | 3133 20 4 2 C22 Liver 414285 | -32.2432.9 | -47.4£219
D-1697 | 4999 20 4 3 C22 Liver =22 4423 -14+27.2 | -15.4£25.6
D-1865 4999 20 4 3 C22 Liver -16.8+472 | -4.9+£53.2 | -14.1+£33.6
D-1863 4999 20 4 3 C22 Liver -0.6+£33.2 | 16.7446.2 1.2+432.6
D-1866 4999 20 4 3 C22 Liver -11.7€61.1 | -2.2+65.8 -7.8+452
D-1869 | 4999 20 4 3 C22 Liver -78+£7.7 -73.1499 | -66.4£9.2
D-1872 4999 20 4 3 C22 Liver -65.6x11.2 | -56.5£14.2 | -54.4+12.2
D-1877 | 4999 20 4 3 C22 Liver -68.4+£7.9 | -60.1+£12.1 | -58£11.8
D-1878 4999 20 3 3 C22 Liver -58.249.1 | -49.9+8.6 -52.2+7.5
D-1698 5043 20 4 3 C22 Liver -72.2+15 | -72.8+15.1 | -70.5+18.3
D-1864 | 5043 20 4 3 C22 Liver -354+11.3 | -39.2485 | -41.2+12.7
D-1870 5043 20 4 3 C22 Liver -30.4+11.4 | -25.1493 -32.1+£8.7
D-1875 | 5043 20 4 3 C22 Liver -61.5£19.5 | -61.1£20.5 | -60.9+18.2
D-1699 | 5045 20 4 3 C22 Liver -40.1+10.8 | -42.4+10.7 | -38.2+9.6
D-1868 | 5045 20 4 3 C22 Liver -52.7+11.7 | -45.4+11.3 | -48.7+8.4
D-1871 5045 20 4 3 C22 Liver -65.44+5.2 -65.3+4 -66.8+5.2
D-1846 | 5080 20 4 3 C22 Liver -25.8+17.6 | -12.7420.8 | -22.9+17.3
D-1874 | 5080 20 4 3 C22 Liver | -41.6£10.4 | -36.9+11.9 | -40.6+7.5
D-1873 1333 20 4 1 C22 Adipose 37.4+68 31.4463.8 | 6.3+35.5
D-1695 1678 20 4 1 C22 Adipose | -19.2+£12.7 | -28+129 -25.3£7.2
D-1867 | 1678 20 3 1 C22 Adipose | -67.3+35.7 | -69.4+35.3 | -71.5+24.1
D-1672 | 2144 20 4 1 C22 Adipose | -43+26.1 | -43.1+£31.7 | -32.6+37.7
D-1642 | 3000 20 4 2 C22 Adipose | -37.2+40.5 | -30.3£45.9 | -15.8461.1
D-1674 | 3000 20 3 2 C22 Adiposc | -70.7£19.9 | -68.6+21.7 | -71.4+19.9
D-1688 | 3133 20 4 2 C22 Adipose | -39.6£18.4 | -39.7421.7 | -28.9+44.3
D-1697 | 4999 20 4 3 C22 Adipose | -85.9+£7.3 | -89.545.6 | -81.5+8.1
D-1865 | 4999 20 4 3 C22 Adipose | -78.6+25.5 | -78.2429.5 | -81.7+21
D-1863 | 4999 20 4 3 C22 Adipose | -84.6+8.1 | -87.146.9 | -72.9£154
D-1866 | 4999 20 4 3 C22 Adipose | -88.5+£10.9 [ -91.6+6.7 | -86.6x13.3
D-1869 | 4999 20 4 3 C22 Adipose | -90+8.2 -92.4+£6.7 | -85.3£10.6
D-1872 | 4999 20 4 3 C22 Adipose | -66.2£15.1 | -75.949.4 | -72.9+11.9
D-1877 | 4999 20 4 3 C22 Adipose | -73.7+6.7 -79.6%5 -62.8+14.3
D-1878 | 4999 20 3 3 C22 Adipose | -85.2+12 | -88.849.3 | -84.7+10.5
D-1698 | 5043 20 4 3 C22 Adipose -93+£9 -91.5+11.3 | -91.4+10.7
D-1864 | 5043 20 4 3 C22 Adipose | -87.6£74 | -86.7+£7.2 | -84.6£9.5
D-1870 | 5043 20 4 3 C22 Adipose | -81.6+15.5 | -81+16.7 -80.5+14
D-1875 5043 20 4 3 C22 Adipose | -85.6£9.1 [ -86.9+8.2 | -81.3£12.9
D-1699 | 5045 20 4 3 C22 Adipose | -78.8+9.5 | -78.7+£10.6 | -79.8+7.7
D-1868 5045 20 4 3 C22 Adipose -82+9 -79.4£11.7 | -79.6£9.2
D-1871 5045 20 4 3 C22 Adipose | -90+15.1 -91.9£12 | -90.9+£12.9
D-1876 5045 20 4 3 C22 Adipose | -76424.4 | -76.94£22.6 | -75.2+25.4
D-1846 | 5080 20 4 3 C22 Adipose | -82.9+8.8 | -87.2+7.7 | -75.9£14.9
D-1874 5080 20 4 3 C22 Adipose | -71.249.7 | -72.8+8.8 -74.2+57

TABLE 12— siRNA Efficacy in Liver and Adipose Tissue 4 Weeks Following siRNA Injection
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siRNA | Trigger | Dose N AAV Carrier | Tissue Avg. % Change in mRNA £ STD
Duplcx | Family | (mg/kg) No. eGFP-1 ¢GFP-2 BGHpA
D-1686 | 1309 20 4 1 C22 Liver | -39.9+38.8 | -39.9440.6 | -51+29.2
D-1691 1309 20 4 1 C22 Liver -40.1£184 | -40+16.9 | -49.8+£10.6
D-1635 1309 20 4 1 C22 Liver -38.4+£30.6 | -38.8429.3 | -45.9£19.5
D-1694 1333 20 4 1 C22 Liver -25+20.4 -26+£21.8 | -43.4+13.7
D-1695 1678 20 4 1 C22 Liver -11.9£108 | -14+11.7 | -19.5£17.5
D-1643 | 2080 20 4 1 C22 Liver | -442+173 [ -44.1+174 | -46.2+114
D-1672 | 2144 20 4 1 C22 Liver -58.549.6 | -55.6£9.9 -52+10.2
D-1636 | 2144 20 4 1 C22 Liver | -653+31.3 [ -66.3+£30.2 | -63.44£329
D-1847 1309 20 4 1 C22 Liver -43+£14.5 | -39.9+£17.1 | -49.9+12.1
D-1849 1309 20 4 1 C22 Liver -23.5£13.9 [ -19.6£14.1 | -14.8£11.6
D-1859 1309 20 4 1 C22 Liver -33.1+15.6 | -33.3+£13.8 | -36.9+15.7
D-1853 1333 20 4 1 C22 Liver -42.24229 | -41+19.8 [ -44.1£20.7
D-1852 | 1678 20 4 1 C22 Liver | -51.2421.2 | -44.94234 | -38+21.7
D-1860 | 2080 20 4 1 C22 Liver -14.1£23.1 | -11.5+£21.8 | -5.5434.2
D-1851 2144 20 4 1 C22 Liver -61.6£15.8 | -55.8£17.8 | -52.5+16.3
D-1858 | 2144 20 4 1 C22 Liver -47.6£10.8 | -44.7£10.2 [ -46.2+1.9
D-1666 | 4999 20 4 3 C22 Liver -35+11.7 | -35.7+11.2 | -38.6x11.7
D-1872 | 4999 20 4 3 C22 Liver -78.4+5.1 | -76.2+6.1 | -71.3+43
D-1877 | 4999 20 4 3 C22 Liver -84.6+1.7 | -82.1£19 | -79.9£2.4
D-1697 | 4999 20 4 3 C22 Liver -40.949.3 | -37.5£10.5 | -38.9+£8.3
D-1846 | 5080 20 4 3 C22 Liver -43.3+6.8 | -43.8+6.3 -40+4.5
D-1881 4999 20 4 3 C22 Liver -80.242.7 | -77.3£3.3 -71£2.8
D-1887 | 4999 20) 4 3 C22 Liver -83.2+33 | -80.2+38 | -75.6£4.5
D-1880 4999 20 4 3 C22 Liver -83.6£2.7 | -82.1£2.8 -81.5+£2.9
D-1884 | 4999 20 4 3 C22 Liver -88+2.9 -85.5+£3.2 -86+2.3
D-1856 4999 20 4 3 C22 Liver -82.3+4.5 -79.745 -74.3+5.8
D-1862 5080 20 4 3 C22 Liver -72.3£3.5 | -69.3+4.1 -65+3.8
D-1869 4999 20 4 3 C22 Liver -78.8+2.7 | -73.6+£2.9 -68.7+1
D-1869 4999 10 4 3 C22 Liver -72+3.1 -69.4+2.9 -67.1£3.3
D-1869 | 4999 5 4 3 C22 Liver -63.3£6.4 | -60.9+6.8 -57.3+7
D-1709 | 4999 3 4 3 GalNAc Liver -81.14+4 -77.1+4.7 | -75.445.2
D-1709 | 4999 1 4 3 GalNAc Liver -42.9+7 -39+£7.6 -43.84+7.5
D-1709 | 4999 0.5 4 3 GalNAc Liver -60.9+6 -58.1+5.9 | -57.8+5.8
D-1774 | 5276 3 4 3 GalNAc Liver -66.1+4.5 | -59.6£5.6 | -57.6+4.7
D-1975 5276 20) 4 3 C22 Liver -73.543.6 | 2707435 | -65.4+£33
D-1976 | 5276 20 3 3 C22 Liver -80.2+0.4 | -76.7+0.3 | -69.3£0.7
D-1870 | 5043 20 4 3 C22 Liver -49+11.5 | -47.6x11.6 [ -49.4+11
D-1698 | 5043 20 4 3 C22 Liver -10.2+15.9 | -13.2+16 -27.4£9.6
D-1875 5043 20 4 3 C22 Liver -41.9+£9 -40.1£10.4 | -44.8£6.9
D-1868 | 5045 20 4 3 C22 Liver -33+10.8 | -32.2+11.1 | -35.749.5
D-1871 5045 20 4 3 C22 Liver -26+7.2 -27.4+7.4 | -27.7£6.2
D-1876 | 5045 20 4 3 C22 Liver -324+3.2 -25.442.7 | -29.9+438
D-1699 | 5045 20 4 3 C22 Liver -22.6£16.4 | -20.2+£16.8 | -21.4+15.4
D-1883 5043 20 4 3 C22 Liver -64.846.2 | -63.2+6.4 -64.8+£6
D-1886 | 5043 20 4 3 C22 Liver -73.5£5.6 | -70.4+£6.6 | -70.9+£6.2
D-1855 5045 20 4 3 C22 Liver -61+3 4 -57.8£6.1 | -53.2+2.9
D-1888 | 5045 20 4 3 C22 Liver -68.3+£3.5 | -65.1£2.8 | -67.2+24
D-1882 | 5045 20 4 3 C22 Liver -69.14+3.3 -64.745 -63.744.1
D-1885 | 5045 20 4 3 C22 Liver -66£1.9 -62.4+2.1 -59+£2
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siRNA | Trigger | Dose N AAV Carrier | Tissue Avg. % Change in mRNA £ STD
Duplex | Family | (mg/kg) No. eGFP-1 e¢GFP-2 BGHpA
D-1611 5043 3 4 3 GalNAc Liver -70.5+6.1 | -71.5+6.1 | -70.3£5.7
D-1611 5043 1 4 3 GalNAc Liver -17.9£13.6 | -21.3+£153 | -28.748.1
D-1611 5043 0.5 4 3 GalNAc Liver 5.7+3.4 -3.3+43 -5.7+£6.5
D-1718 5045 3 4 3 GalNAc Liver -63. 115 | -563£19 | -62.1+1.1
D-1718 5045 1 4 3 GalNAc Liver -37.8+21.9 | -30.9£26.4 | -33.7£19.9
D-1718 | 5045 0.5 4 3 GalNAc Liver 21133 | -16.5+£16.5 | -21.2+16.9
D-1866 4999 20 4 3 C22 Adipose | -94.3+13 | -93.9+13 -90.9+1.4
D-1873 4999 20 4 3 C22 Adipose | -94.3£1.7 | -93.7+1.8 | -89.8£3.3
D-1877 | 4999 20 4 3 C22 Adipose -95+1.7 94.7+1.8 | -94.9+1.7
D-1697 | 4999 20 4 3 C22 Adipose | -96.9+12 | -96.6£14 | -96.1£1.5
D-1846 [ 5080 20 4 3 C22 Adipose | -92.242 4 -90.8+3 -90.9+2.6
D-1881 | 4999 20 4 3 C22 Adiposc | -97.3£0.7 | -97.240.7 | -96.6+0.9
D-1887 | 4999 20 4 3 C22 Adipose -93.9+4 -93.2+4.7 | -95.8+2.3
D-1880 | 4999 20 4 3 C22 Adipose | -96.1+1.8 -95.6+2 -96.3+1.4
D-1884 | 4999 20 4 3 C22 Adipose | -98.6+0.5 | -98.5+0.6 | -98.4+0.5
D-1856 | 4999 20 4 3 C22 Adipose | -98.3+0.6 | -98.1+£0.7 | -97.5+£0.9
D-1862 | 5080 20 4 3 C22 Adipose | -96.1£1.2 | -95.7£1.5 | -95.4+1.2
D-1869 | 4999 20 4 3 C22 Adipose | -93.9+1.6 | -92.5£22 | -92.8+0.5
D-1869 | 4999 10 4 3 C22 Adipose | -95.5+£13 | -948+£1.6 | -95.6+1.3
D-1869 | 4999 5 4 3 C22 Adipose | -87.7+49 | -86.2+5.1 | -88.6+4.1
D-1975 | 5276 20 4 3 C22 Adipose | -95.9+14 | -95.2+1.4 | -95.9+1.3
D-1976 | 5276 20 3 3 C22 Adipose | -94.1£24 | -93.1+£2.6 | -92.242.7
D-1870 | 5043 20 4 3 C22 Adipose | -84.4+6.6 | -85.6+6.3 | -83.9+6.8
D-1698 | 5043 20 4 3 C22 Adiposc | -70.8+5.6 | -71.8£5.3 | -63.4+7.9
D-1875 | 5043 20 4 3 C22 Adipose -87.5+4 -88.9+3.5 | -83.6+6.1
D-1868 | 5045 20 4 3 C22 Adipose | -72.1+13.2 | -73.5+13.3 | -68.2+10.6
D-1871 5045 20 4 3 C22 Adipose | -61.6+12.1 | -64+11.3 -62.7£6.2
D-1876 | 5045 20 4 3 C22 Adipose | -82.3+5.1 | -82.5+£5.1 | -71.8+6.4
D-1699 | 5045 20 4 3 C22 Adipose | -81.5t4.5 | -82.6+4.6 | -65.5+10.1
D-1883 | 5043 20 4 3 C22 Adipose | -90+£59 | -90.7£5.7 | -85.9+82
D-1886 | 5043 20 4 3 C22 Adipose | -84.9+£7.6 -84£7.9 -81.7£9.8
D-1855 | 5045 20 4 3 C22 Adipose | -76.9+8.7 | -77.7484 | -68.8+5.7
D-1888 | 5045 20 4 3 C22 Adipose -82.14£3 -83.143 -70.2+5
D-1882 | 5045 20 4 3 C22 Adipose | -74.7£6.7 | -74.7£6.7 | -59.7£9.4
D-1885 | 5045 20 4 3 C22 Adipose | -86.1£1.6 | -86.8+1.6 -78.6+3
TABLE 13 — siRNA Efficacy in Liver 4 Weeks Following siRNA Injection

siRNA | Trigger | Dose . Avg. % Change in mRNA + STD
Duplex Fmigily (mg/kg) | | AAVNo. | Carrier m— rep ¢GFP-2 BGHpA
D-1933 1514 3 4 1 GalNAc 3.7£14.8 12.5£17 29+18.1
D-1939 1514 3 4 1 GalNAc 18.7+10.1 23.6£11.5 21.74£15.2
D-1945 1514 3 4 1 GalNAc | -33.5+16.6 -26.5£18.2 -25.249.8
D-1951 1514 3 4 1 GalNAc 7.5+£65.3 15.5+67.9 4.3+46.6
D-1957 | 1514 3 4 1 GalNAc 12.1£38.9 17.4+£37.8 5.6£35.6
D-1963 1514 3 4 1 GalNAc -7.4+45.8 4.74£55.1 -11.4+41.8
D-1969 1514 3 4 1 GalNAc | -12.6x14.6 -6.2+11.6 -7.7+£12
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SiRNA | Trigger | Dose . Avg. % Change in mRNA £ STD
Duplex | Family | (mg/kg) | | AAVNo- | Carrier ™ mp ¢GFP-2 BGHpA
D-1820 | 1514 3[4 ] GalNAc | 248519 | 1452271 | -17.82201
D-1938 | 2343 3 |4 1 GalNAc | -37.74149 | -329£17.1 | -13.3%22.1
D-1944 | 2343 3 |4 1 GalNAc | 35532 2627 1 21£162
D-1950 | 2343 3 |4 I GalNAc | -1R4xll | 982108 | -98%76
D-1956 | 2343 3 |4 1 GalNAc | 485543 | 423514 | 4042491
D-1962 | 2343 3 4 1 GalNAc | -104196 | 288274 | -10.1£19.3
D-1968 | 2343 3 4 I GalNAc | 4425165 | 369220 | 272217
D-1974 | 2343 3 4 1 GalNAc | -525:58 | 465642 | 335464
D-1810 | 2343 3 |4 1 GalNAc | 4281413 | 385:442 | 304476
D-1935 | 2417 3 4 1 GalNAc | 2072162 | -13.1223.6 | 344162
D-1941 | 2417 3 4 1 GalNAc | -27.7427.6 | 2492294 | 2842294
D-1947 | 2417 3 4 1 GalNAc | 245411 | -189:462 | -284232.2
D-1953 | 2417 3 4 1 GalNAc | -483:218 | -40.74253 | -548£16.5
D-1959 | 2417 3 4 1 GalNAc | 3132102 | 273489 | 424496
D-1965 | 2417 3 4 1 GalNAc | -30.7:13.8 | -25.7:138 | 33812
D-1971 | 2417 3 4 1 GalNAc | 25222 | -1098285 | 254233
D-1812 | 2417 3 4 1 GalNAc | -202:177 | 274178 3014
D-1937 | 4412 3 (3 3 GalNAc | 74569 | -70.8t64 | 66468
D-1943 | 4412 3 4 3 GalNAc | 68£127 | 642515 | -663%11
D-1949 | #4412 3 4 3 GalNAc | -548:78 | 52067 | -35.585.7
D-1955 | 4412 3 4 3 GalNAc | -845:16 | 826022 | -76.7%3.5
D-1961 | 4412 3 4 3 GalNAc | 78212 | 75.7¢133 | -73%13.1
D-1967 | 4412 3 4 3 GalNAc | -72.2:24 | 702251 | -6432224
D-1973 | #4412 3 4 3 GalNAc | -625:73 | 368873 | -38243
D-1777 | #412 3 4 3 GalNAc | 74£17.9 | -72.8820 | 724207
D-1934 | 5249 3 4 3 GalNAc | -10.6£25.9 | -44%25.7 | -21.6:243
D-1940 | 5249 3 4 3 GalNAc | -414:115 | 399893 | 4612109
D-1946 | 5249 3 4 3 GalNAc | 459+12.7 | 43.7£13.7 | -50£72
D-1952 | 5249 3 4 3 GalNAc | -72.6£109 | -72.3:118 | -743:126
D-1958 | 5249 3 4 3 GalNAc | -45.9426.4 | 4472277 | -36.1%17.1
D-1964 | 5249 3 4 3 GalNAc | -56.3%19.1 | -56.1217.1 | -604=12.1
D-1970 | 5249 3 4 3 GalNAc | -79.4:15 | 793149 | -80.1=14
D-1769 | 5249 3 4 3 GalNAc | 672332 | -649:47 | 720438
D-1936 | 5274 3 |4 3 GalNAc | -61.7¢13 | -609%13.1 | -67.3+10.4
D-1942 | 5274 3 4 3 GalNAc | -51.74363 | -50.88375 | -63.6:19.5
D-1948 | 5274 3 4 3 GalNAc | -70.5:84 | -678%11 | -71.746.5
D-1954 | 5274 3 |4 3 GalNAc | 719484 | 706596 | -74%6.1
D-1960 | 5274 3[4 3 GalNAc | -69.74155 | 67.5t163 | -77.9+5.6
D-1966 | 5274 3 4 3 GalNAc | 7682126 | 74.1%14 | 762113
D-1972 | 5274 3 4 3 GalNAc | _-79.7%86 | 774%10 | -77:105
D-1773 | 5274 3 4 3 GalNAc | 6950137 | -668:141 | 73.9:117
D-1709 |_4999 3 4 3 GalNAc | _-86.7:89 | 850498 | -842107
D-1705 | 5043 3 4 3 GalNAc | 785223 | 771222 | 753427
D-1597 | 1333 3 [ 4] 9span | GalNAc | 813%69 | 81677 | -81.626.7
D-1709 | 4999 3 [ 4] Ospan | GalNAc | 934225 | 93722 | 945%19
D-1705 | 5043 3 |4 9span | GalNAc | 944204 | 942505 | 947204
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TABLE 14 —siRNA Efficacy in Liver and Adipose Tissue 4 Weeks Following siRNA

Injection

siRNA | Trigger | Dose N AAV Tissue | Carrier Avg. % Change in mRNA = STD
Duplex | Family | (mg/kg) No. eGFP-1 eGFP-2 BGHpA
D-1709 | 4999 3 4 | 22-span | Liver | GalNAc | -80.8+12 -81.6£9.7 | -85.748.9
D-1887 | 4999 20 4 | 22-span | Liver C22 -85.6+2.1 -85.9+2.7 | -88.9+1.7
D-1702 | 4999 3 4 | 22-gspan | Liver | GalNAc | -83.6+83 -84.3+7.4 | -88.345.2
D-1884 | 4999 20 4 | 22-span | Liver C22 -79.5+£2.9 -80.2+3.4 | -85.1+2.2
D-1978 | 4999 3 4 | 22-span | Liver | GalNAc | -85.9+3.8 -86.443.4 | -89.8+3
D-1879 | 4999 3 4 [ 22-span [ Liver | GalNAc -81.3£3 -82.6£2.1 | -87.1+0.7
D-2002 | 4999 20 4 [ 22-span [ Liver C22 -88.5+5.5 -88.545.4 | -92.143.2
D-1987 | 4999 3 4 | 22-span | Liver | GalNAc | -85.9+£5.6 -86.4+£5.2 | -91.64+2.2
D-1992 | 4999 3 4 | 22-span | Liver | GalNAc | -82.7+11.3 -84+9.9 | -88.1+5.8
D-1997 | 4999 3 4 | 22-span | Liver | GalNAc | -84.7+7.1 -84.846.2 | -88.14+6.2
D-1705 [ 5043 3 4 | 22-span | Liver | GalNAc | -82.348.1 -82.448.1 -84.2+7
D-1886 | 5043 20 4 [ 22-span [ Liver C22 -86.2+11.9 | -87.3+£10.7 | -87.948.7
D-1980 | 5043 3 4 [ 22-span | Liver | GalNAc | -76.9£209 | -77.6£19 -

80.4+15.2
D-1984 [ 5043 3 4 | 22-span | Liver | GalNAc -77.3+8 -78.5+7.6 | -82.346.2
D-2004 | 5043 20 3 [22-span [ Liver C22 -65.8+11.7 | -69.4+10 | -73.7+7.7
D-1989 [ 5043 3 4 [22-gspan | Liver | GalNAc | -82.849.6 -83.4+8 | -84.3+¢73
D-1994 [ 5043 3 4 | 22-span | Liver | GalNAc | -79.143.3 -79.542.2 | -8342.2
D-1999 | 5043 3 4 [ 22-span | Liver | GalNAc | -66.2+27.4 | -67.7£25.4 -

69.6+23.7
D-1704 [ 5045 3 4 | 22-span | Liver | GalNAc | -83+10.2 -83.9+10.1 | -88.6+5.4
D-1885 | 5045 20 4 [ 22-span [ Liver C22 -89.1+5.5 -90.3+4.9 | -90.1+7
D-1979 | 5045 3 4 [22-span [ Liver | GalNAc | -92.3+3.3 -9343 -93.742 .4
D-1983 [ 5045 3 4 | 22-span | Liver | GalNAc | -71.848.3 -74.6£7.4 | -83.6+4.8
D-2003 | 5045 20 4 | 22-gspan | Liver C22 -86.7+6.2 | -88.5+5.2 | -90.24+4.8
D-1988 [ 5045 3 4 [ 22-span | Liver | GalNAc | -84.4+16.7 | -85£15.7 | -89.6+9.9
D-1993 [ 5045 3 4 | 22-span | Liver | GalNAc | -85+74 -86.1£6.7 -89.9+4
D-1998 [ 5045 3 4 [22-span | Liver | GalNAc | -953+1.8 | -95.6+1.4 -96+1.5
D-1623 | 5080 3 4 [22-span [ Liver | GalNAc | -77.5£13.5 | -78.8+14.7 | -82.5£10.1
D-1862 | 5080 20 4 | 22-span | Liver C22 -79+16 -81.1+14.7 | -83+11.3
D-1981 | 5080 3 4 [ 22-span | Liver | GalNAc | -82.2+14.2 | -83.2+13.7 | -86.4£10.4
D-1985 | 5080 3 4 | 22-span | Liver | GalNAc | -90.3+5.4 | -913+4.7 | -91.5+4.2
D-2005 | 5080 20 4 | 22-span | Liver C22 -88.9+8 -89.4+73 | 903453
D-1990 | 5080 3 4 [22-span | Liver | GalNAc | -81.7+48.7 | -84.1+73 | -86.1+5.4
D-1995 | 5080 3 4 [22-span | Liver | GalNAc | -80.9+8.8 -84+7.1 -82.8£7.6
D-2000 5080 3 4 | 22-gpan | Liver | GalNAc | -78.3+6.4 -81.5+£6.2 -81.9+4.5
D-1955 | 4412 3 4 | 22-span | Liver | GalNAc | -74.848.4 | -76.7+7.7 | -78.3493
D-1970 5249 3 4 | 22-gpan | Liver | GalNAc | -66.9+24 | -71.3£21.6 | -74.5£14.7
D-1972 | 5274 3 4 [ 22-gspan | Liver | GalNAc | -77+£109 | -781+96 | -80.5+9.2
D-1774 5276 3 3 | 22-span | Liver | GalNAc | -73.8+10 -74.7+£9.7 | -77.9£10.6
D-1976 | 5276 20 4 | 22-span | Liver C22 -83.6£6.4 | -83.946.9 | -87.945.6
D-1977 5276 3 4 | 22-span | Liver | GalNAc | -89.5£1.5 -892+1.4 -90.7+1.1
D-1982 5276 3 4 | 22-gpan | Liver [ GalNAc | -75.7£6.9 -74.6+7.8 -80.5+£53
D-2001 5276 20 4 | 22-span | Liver C22 -83.7+4.4 -83.5+4 9 -86.7+3
D-1986 | 5276 3 4 | 22-span | Liver | GalNAc | -69.6+9.2 | -714+7.8 | -77.6+7.3
D-1991 | 5276 3 4 | 22-span | Liver | GalNAc | -83.7+5.2 -83+5.4 -86.6+4.1
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siRNA | Trigger | Dose N AAV Tissue | Carrier Avg. % Change in mRNA = STD
Duplex | Family | (mg/kg) No. ¢GFP-1 | ¢GFP-2 | BGHpA
D-1996 | 5276 3 4 | 22-span | Liver | GalNAc | -83.3£11.2 | -84.3+11.2 | -85.948.9
D-2017 | 1333 3 4 | 22-gpan | Liver | GalNAc | -93.1+2 -92.7+2 -94.7£1.8
D-1597 1333 3 4 | 22-gpan | Liver | GalNAc -87+4.2 -87.6+3.7 -89.1£3.5
D-1853 1333 20 4 | 22-span | Liver C22 -87.2+£3.1 -86.54£3 1 -89.4£2.6
D-1667 1309 3 4 | 22-span | Liver | GalNAc | -84.2+10.2 | -84.3+9.6 | -86.5£10.6
D-1849 | 1309 20 4 | 22-span | Liver C22 -91.148.5 -91+7.9 -92.3+6.2
D-1636 2144 3 4 | 22-span | Liver | GalNAc | -78.2+£5.2 -77.8+£5.3 -77.77+4 .4
D-1858 | 2144 20 4 | 22-span | Liver C22 -85.5+£6.7 | -85.446.1 -90.7£2.5
D-1650 3000 3 4 | 22-gpan | Liver | GalNAc -87.5+6 -87+35.9 -89.6+4.4
D-2035 3000 20 4 | 22-span | Liver C22 -50.4+29.9 | -48.7+£30.8 | -46.6£30.8
D-1557 | 3000 3 4 | 22-span | Liver | GalNAc | -85.3+£14.9 | -85.2+14.5 | -88.3+10.7
D-1861 3000 20 4 | 22-span | Liver C22 -92.8+£3.2 -92.2+3 .4 -94.3+£2.2
D-1709 | 4999 3 4 | 22-span | Adipose | GalNAc | 54.7486.1 | 53.3+88.7 | 59.4477
D-1887 | 4999 20 4 | 22-span | Adipose | C22 -85.4+£10.7 | -85.3+10 | -88.2+7.5
D-1702 | 4999 3 4 [ 22-span | Adipose | GalNAc | -38.1+72.9 | -45+62.5 -34.8+83
D-1884 | 4999 20 4 | 22-span | Adipose | C22 90.2+£19 | 902+1.6 | -92.3£19
D-1978 | 4999 3 4 [ 22-span | Adipose | GalNAc | 11.8477.3 | 6.2+704 7.8+£84.9
D-1879 | 4999 3 4 | 22-span | Adipose | GalNAc | -14.4+28.1 -19+£28 -6.3426.8
D-2002 | 4999 20 4 | 22-span | Adipose | C22 929+52 | 93.1+5.4 -95.3+43
D-1987 | 4999 3 4 | 22-span | Adipose | GalNAc | 73.5+1358 | 79+140.5 | 68.6+125.8
D-1992 | 4999 3 4 | 22-span | Adipose | GalNAc | -21.1+86.3 | -17.9+86.4 | -20.7+86
D-1997 | 4999 3 4 [ 22-span | Adipose | GalNAc | -5.5440.6 | -7.8+434 | -7.4446.8
D-1705 | 5043 3 4 [ 22-gpan | Adipose | GalNAc | 6.6+93.3 2.5+81 -2.2489.2
D-1886 | 5043 20 4 | 22-span | Adiposc | C22 91.4+5.8 -90.7+6 -90.8+7.3
D-1980 | 5043 3 4 [ 22-span | Adipose | GalNAc | -1.1+458 | -12.7+40.1 1.1+48
D-1984 | 5043 3 4 | 22-span | Adipose | GalNAc | -30.8+60.8 | -28.8+60.2 | -34.7+51.4
D-2004 | 5043 20 3 | 22-span | Adipose | C22 -90.9+7.3 -91+6 -92.8+5.6
D-1989 [ 5043 3 4 | 22-span | Adipose | GalNAc | -29.2+64 -36+54.6 | -18.9+74.2
D-1994 | 5043 3 4 [ 22-span | Adipose | GalNAc 160.7+ 170.5+ 144.6+
277.8 276.8 227.8
D-1999 | 5043 3 4 | 22-span | Adipose | GalNAc 43.8+ 49.5+ 50.5+
119.1 1233 127.9
D-1704 | 5045 3 4 | 22-span | Adipose | GalNAc | -45.7433.2 | -45.7435.2 | -46+29.9
D-1885 | 5045 20 4 | 22-span | Adipose | C22 -07+2.2 -97+1.9 -96.743
D-1979 | 5045 3 4 [ 22-gpan | Adipose | GalNAc | -60.8+31.4 | -58.44+37 | -65.6+£25.6
D-1983 | 5045 3 4 | 22-span | Adipose | GalNAc | -31.4+68.4 | -24.2478.3 | -34.1+65.3
D-2003 | 5045 20 4 | 22-span | Adipose | C22 -92.5¢5.1 | 928445 | -94.6£3.6
D-1988 | 5045 3 4 | 22-span | Adipose | GalNAc 125+ 108.8+ 162.6+
249.1 2359 294.1
D-1993 | 5045 3 4 | 22-span | Adipose | GalNAc | -27+97 -31.1+85.3 -24.5+
101.3
D-1998 5045 3 4 | 22-gpan | Adipose | GalNAc | 17.7£133.4 | 6.3£116.3 | 14.3+134.1
D-1623 | 5080 3 4 [ 22-gpan | Adipose | GalNAc | -25.3+71.6 | -29.6+65.9 | -23.2+76.9
D-1862 | 5080 20 4 | 22-span | Adipose | C22 92.1+43 | 91.844.8 | -94.6£3.7
D-1981 | 5080 3 4 [ 22-span | Adipose | GalNAc | -1.8467.6 | -8.1+63.5 0.5£72.2
D-1985 | 5080 3 4 [ 22-span | Adipose | GalNAc | -21.9+83 -25.4£79 | -24.5+£86.3
D-2005 | 5080 20 4 | 22-span | Adipose | C22 -85.949.7 | -86.8+8.5 | -92.345.5
D-1990 | 5080 3 4 | 22-span | Adipose | GalNAc | -4.1+£104 | -5.1£100.6 | -2+107.4
D-1995 | 5080 3 4 | 22-span | Adipose | GalNAc | -23.7441.3 | -29.9+439.2 | -28.1+41 4
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siRNA | Trigger | Dose N AAV Tissue | Carrier Avg. % Change in mRNA = STD
Duplex | Family | (mg/kg) No. ¢GFP-1 | ¢GFP-2 | BGHpA
D-2000 | 5080 3 4 [ 22-span | Adipose | GalNAc | -71.9+15.2 | -73.3+14.4 | -69.7£18.6
D-1955 | 4412 3 4 | 22-gpan | Adipose | GalNAc | -36.7+62.3 | -36.3£61.6 | -34.6+68.6
D-1970 5249 3 4 | 22-span | Adipose | GalNAc | -51.1+48.8 | -48.6£52.8 | -54.4+473
D-1972 5274 3 4 | 22-span | Adipose | GalNAc | -374+£22.6 | -28.7+27.9 | -37.3+£21
D-1774 5276 3 3 | 22-span | Adipose | GalNAc 171= 165.7+ 168.2+
226.8 2149 2423
D-1976 | 5276 20 4 | 22-span | Adipose | C22 -82.7£15.8 | -82.9+15 | -87.8+11.5
D-1977 | 5276 3 4 | 22-span | Adipose | GaINAc | -21.3+82.3 | -14.2+87.6 | -23.4+78.2
D-1982 | 5276 3 4 | 22-span | Adipose | GalNAc 164.9+ 1674+ 1573+
233.4 2283 227.8
D-2001 | 5276 20 4 | 22-span | Adipose | C22 923423 | 917426 | -95.2+1.4
D-1986 | 5276 3 4 | 22-span | Adipose | GalNAc | 80.1+94 | 67.7+71.1 | 7744856
D-1991 | 5276 3 4 | 22-span | Adipose | GalNAc | -47.7£10.6 | -47.9+11.6 | -47.2+11.1
D-1996 | 5276 3 4 | 22-span | Adipose | GalNAc | 251.3+ 228 4+ 2941+
448.9 404.2 491.1
D-2017 | 1333 3 4 | 22-span | Adipose | GalNAc | -51.1+£20.6 | -49.3+£23 | -48.6+24.1
D-1597 | 1333 3 4 | 22-span | Adipose | GalNAc 58.2+ 46.4+ 44 4+
158.7 139.6 138.8
D-1853 | 1333 20 4 | 22-span | Adipose | C22 -50.4+£2.9 -51.342 -65.9+75
D-1667 | 1309 3 4 [ 22-span | Adipose | GalNAc 154.6+ 143.5+ 163+
218.9 199.5 206.2
D-1849 | 1309 20 4 | 22-span | Adipose | C22 -71.6£27.5 -70£30 -79.5£23 .8
D-1636 | 2144 3 4 | 22-span | Adipose | GalNAc | -69.5+25.7 | -69.3423.4 | -77.5£19.5
D-1858 | 2144 20 4 | 22-span | Adipose | C22 -66.2+182 | -63.6+£22.3 | -81.7+10.5
D-1650 [ 3000 3 4 | 22-span | Adipose | GalNAc 121+ 1045+ 179.8+
235.1 202.1 319.6
D-2035 | 3000 20 4 | 22-span | Adipose | C22 -65+£28.1 | -62.1+29.7 | -66.4431.9
D-1557 | 3000 3 4 | 22-span | Adipose | GalNAc | 67.1+166.8 | 93.7+184 | 74.4+166.2
D-1861 | 3000 20 4 | 22-span | Adipose | C22 -96+5.4 -953+64 -97+3.6
TABLE 15 — siRNA Efficacy in Liver 4 Weeks Following siRNA Injection
siRNA | Trigger | Dose . Avg. % Change in mRNA £ STD
Duplex Fal%lgily (mg/kg) N| AAVNo. | Carrier [ cppy ¢GFP-2 BGHpA
D-1614 | 4999 1 4 3 GalNAc | -40.7£17.9 | -39.6+15.7 | -41.1+19.3
D-1611 | 5043 1 4 3 GalNAc | -31.7+28 -32.7+26 -48.1£20.5
D-1742 | 4484 1 4 3 GalNAc | -3.94224 -0.9+17.6 | -23.5¢16.7
D-1743 | 4485 1 4 3 GalNAc | -35.7439.2 | -33.8443.6 | -45.2426.3
D-1744 | 4717 1 4 3 GalNAc | -44.9+30.1 | -49.8423.9 | -45.9+12.8
D-1745 | 4799 1 4 3 GalNAc | -15+258 -21.9+£24 -4.6+31
D-1746 | 4801 1 4 3 GalNAc | -29.3+49.2 | -32.5#46.5 | -31.7+383
D-1747 | 4802 1 4 3 GalNAc | 14.7453.5 16+£55.1 14.9+46
D-1748 | 4806 1 4 3 GalNAc | 33.3+£51.8 | 21.9+462 | -11.2+21.5
D-1749 | 4950 1 4 3 GalNAc | -26.3+7.9 -22.5+7.1 -32.4+£10.3
D-1750 | 4951 1 4 3 GalNAc | -15.7+#33.3 | -9.4+36.4 | -33.6+22.4
D-1751 49353 1 4 3 GalNAc 7.4+£34.9 12.5£35.5 -15.3£33.1
D-1752 | 4954 1 4 3 GalNAc | -5.1£35.9 -2.1+35.1 -25.5£233
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SiRNA | Trigger | Dose . Avg. % Change in mRNA £ STD
Duplex | Family | (mg/kg) | N | AAVNO- | Carrier een T 1 eGFP2 | BGHpA
D-1753 | 4955 T[4 3 GalNAc | 626387 | 13.5238.1 | 14.8555.2
D-1754 | 4958 1 |4 3 GalNAc | -21£185 | -198£132 | -35.3%46
D-1755 | 4965 4 3 GalNAc | 129318 | 712274 | 73242
D-1756 | 4970 4 3 GalNAc | 23.6:254 | 259226 | 1732236
D-1757 | 4996 4 3 GalNAc | -155£178 | -108£22 | 275896
D-1758 | 4997 1[4 3 GalNAc | 69:13.4 | 83+I133 | 2412137
D-1759 | 5008 4 3 GalNAc | 704277 | 7932889 | 144361
D-1760 | 5036 1 4 3 GalNAc | 5.1£19.6 | 2=189 | -42.6%7
D-1761 | 5080 1[4 3 GalNAc | 9028334 | 151233 | 37.6:43
D-1762 | 5114 1 4 3 GalNAc | 27.6£263 | 217227 | -478+13.6
D-1763 | 5115 4 3 GalNAc | 2485645 | 254%60.1 | 2.1228.1
D-1764 | 5154 1[4 3 GalNAc | 876505 | 1572578 | -4.1232.8
D-1765 |_5155 1[4 3 GalNAc | 289645 | 4045729 | 3.6535.5
D-1766 | 5195 1 4 3 GalNAc | 2832402 | 2884329 | 52.0:56.6
D-1767 | 5200 1 4 3 GalNAc | 7735522 | 827683 | 4642482
D-1614 | 4999 4 3 GalNAc | 838128 | 820826 | 734238
D-1611 | 5043 1[4 3 GalNAc | -505:5.6 | -30%0 25037
D-1768 | 5247 1[4 3 GalNAc | 557433 | -533%41 | -49.9¢43
D-1769 | 5249 1 4 3 GalNAc | 567610 | 53.6:9.5 | -320:04
D-1770 | 5251 1[4 3 GalNAc | 334210 | 31.6£102 | -38.9%85
D-1771 | 5254 1[4 3 GalNAc | 3254167 | -283+20.6 | -30.7:8.4
D-1772| 5259 1 4 3 GalNAc | 4294228 | 39.9:23.9 | -44.1£18.5
D-1773 | 5274 4 3 GalNAc | 524163 | 4666218 | -62.1£8.1
D-1774 | 5276 1 4 3 GalNAc | -51.9423.5 | -50.223.8 | 443738
D-1775 | 5344 4 3 GalNAc | 185465 | 831636 | 8.3£384
D-1776 | 5402 1 4 3 GalNAc | -332+37 | 2142449 | -26.9+44.4
D-1777 | #4412 1 4 3 GalNAc | -513£10.8 | 468893 | -51%75
D-1778 | 4777 4 3 GalNAc | -28.5043.7 | -17.5555.4 | -33.7435.1
D-1779 |_4780 1[4 3 GalNAc | -19:269 | -43%262 | -l6221.4
D-1780 |_4819 4 3 GalNAc | -18.8639.4 | -43+46.1 | -1.94452
D-1781 | 4834 1 4 3 GalNAc | 634286 | -584%12.7 | 60122
D-1782 | 4931 1 4 3 GalNAc | 4132122 | 34.9£12.7 | -23.6:10.1
D-1783 | 4932 1 4 3 GalNAc | -39.1£10.8 | -572:114 | -32.7486
D-1784 | 4933 1 4 3 GalNAc | -336:74 | -31.2296 | -17.7:95
D-1785 | 4935 1 |4 3 GalNAc | -274313 | -149+372 | -22.9427.1
D-1786 | 4939 1[4 3 GalNAc | 34.6517.4 | 34.6£17.1 | -32.2223.8
D-1787 | 4940 4 3 GalNAc | 065317 | -124203 | -5.1213.9
D-1788 | 4989 1[4 3 GalNAc | 42.4£25.6 | -38.8+23.8 | -30.5:188
D-1789 | 4991 4 3 GalNAc | 371287 | -30.7:8.1 | -17.0%68
D-1790 |_5201 4 3 GalNAc | 22.6£50.6 | -17.154.8 | -11.9452.9
D-1791 | 5203 4 3 GalNAc | -19434.6 | -17.94354 | 221512
D-1792 | 5204 1[4 3 GalNAc | 55465 | -497:67 | 31=128
D-1793 | 5207 4 3 GalNAc | -46:13.6 | 4262187 | -268222.9
D-1597 | 1333 1 4 1 GalNAc | 7.12149 | -3.74156 | -10.5:13.8
D-1544 | 2144 4 1 GalNAc | 2612201 | -22.6t14 | 3282164
D-1794 | 1305 1[4 1 GalNAc | 9.6:21.6 | 266188 | -19.9%17.5
D-1795 | 1306 1[4 1 GalNAc | 2.7527.1 | 794322 | 42265
D-1796 | 1308 1[4 1 GalNAc | 8.88264 | -5.8:235 | 208186
D-1797 | 1472 4 1 GalNAc | 0.65498 | 03£543 | -20.3238.7
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SiRNA | Trigger | Dose . Avg. % Change in mRNA £ STD
Duplex | Family | (mg/kg) | N | AAVNO- | Carrier een T 1 eGFP2 | BGHpA
D-1798 1500 1 4 1 GalNAc -4.6+89 -3.9+95 -19.3+18
D-1809 2296 1 4 1 GalNAc | 1244653 15+64.7 21.4+£78.9
D-1810 2343 1 4 1 GalNAc -30+20.2 -28.8+20.4 -38.3+13.1
D-1811 2355 1 4 1 GalNAc | -20.1£39.6 | -20.6+32.7 | -18.94+30.3
D-1812 2417 1 4 1 GalNAc | -42.3+12.1 -38.8+12.2 -45.6£4.9
D-1813 2432 1 4 1 GalNAc | -28.6+22.1 | -22.1427.3 | -36.714.5
D-1814 2688 1 4 1 GalNAc 21.5=13 23.6+14.6 -6.8+£10.2
D-1815 2690 1 4 1 GalNAc | -21.3£19.1 | -183+17.1 -34.5£9.8
D-1816 2886 1 4 1 GalNAc | -23.6442.2 | -18.2+458 | -49.4+242
D-1817 1326 1 4 1 GalNAc -14.2+21 -13.1£16 -36.1£9.9
D-1818 1331 1 4 1 GalNAc 11.5£72 12.7£62.6 -21.3+35.1
D-1819 1407 1 4 1 GalNAc | -20.5+£12.3 | -17.4+20.2 -35.4+£5.6
D-1597 1333 1 4 1 GalNAc | -29.9443.6 -36.7+£36 -40.4+31.5
D-1544 2144 1 4 1 GalNAc | 16.94£24.5 10.7+£23.7 1.5+£30
D-1820 1514 1 4 1 GalNAc -26+41.7 -23.6x41.8 | -26.4+37.4
D-1821 1564 1 4 1 GalNAc 16.7+67 12 .9+68.8 105.3+51.2
D-1822 1611 1 4 1 GalNAc 58.7£72 57.7+80 45 4+67.1
D-1823 1615 1 4 1 GalNAc | 27.2421.2 38.5+23.9 24.7+£30.4
D-1824 1616 1 4 1 GalNAc | -17.8£56.8 | -13.7+£59.5 | -12.9+59.4
D-1825 1618 1 4 1 GalNAc | -20.6+35.1 -21.3435 -31.1+£22
D-1826 1693 1 4 1 GalNAc | -28.1+32.7 | -13.8432.7 | -34.2+30.4
D-1827 1697 1 4 1 GalNAc 0.8+18.9 -1.8+£19.2 4.9+413
D-1828 | 1700 1 4 1 GalNAc | 32.6+24.6 33+14 15.6£19.4
D-1829 1701 1 4 1 GalNAc | 17.8+50.2 11.2+46.5 2.7+40.7
D-1830 1703 1 4 1 GalNAc 51.5£39 44.7£43.9 32.34+35.8
D-1831 1704 1 4 1 GalNAc 9.4+36.6 9.7+36.7 -5.9+232
D-1832 1716 1 4 1 GalNAc | 21.8+29.4 29.7£25.6 25.8+28.6
D-1833 1717 1 4 1 GalNAc | 24.7+45.7 333424 27.2+34.9
D-1834 1832 1 4 1 GalNAc | 91.8494.3 | 125.8+£122.3 | 80.5£91.5
D-1835 1833 1 4 1 GalNAc | 72.7+#75.1 98.8+91.9 72.8+71.2
D-1836 1834 1 4 1 GalNAc 4+£25.5 3.44£27.5 7.3+26.1
D-1837 1856 1 4 1 GalNAc -8.2+8.8 -10.2+£9.3 -16.2+15.9
D-1838 1900 1 4 1 GalNAc | 3524352 42.4+£323 13.6+£28.3
D-1839 2275 1 4 1 GalNAc | 54.8462.1 57.1£67.4 9.34+30.7
D-1840 | 2437 1 4 1 GalNAc 80+18.3 79.2+26.8 79.4+£22.8
D-1841 2439 1 4 1 GalNAc | 49.2+23.8 43.4£12.9 42 3+19.9
D-1842 2534 1 4 1 GalNAc | 24.1£22.7 12.5+17 4 16.7£10.3
D-1843 2693 1 4 1 GalNAc | 87.7+40.7 83.7+39.7 62.3+32.7
D-1844 2719 1 4 1 GalNAc | 244444 4 26.8+£38.5 19.9+22.8
D-1845 2726 1 4 1 GalNAc | 26.8+46.2 29.3+49 8 25.5+43.9
TABLE 16 — siRNA Efficacy in Liver 4 Weeks Following siRNA Injection

siRNA | Trigger | Dose . Avg. % Change in mRNA + STD
Duplex | Family | (mg/kg) | Y| AAVNo. | Carrier = prwn 1 eGFP2 | BGHpA
D-1744 | 4717 3 4 3 GalNAc | -62.6+19.9 | -61.8+21.1 -63+14
D-1896 | 4717 3 4 3 GalNAc | -81.8+6.7 | -81.3+7.2 | -75.249.1
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siRNA | Trigger | Dose . Avg. % Change in mRNA + STD

Duplex Fal%lgily (mglkg) | V| AAVNo. | Carrier oGFP1 [ cGFP2 BGHpA
D-1902 | 4717 3 |4 3 GalNAc | -39.6£144 | -59.4415.3 | -62.548.5
D-1908 | 4717 3 |4 3 GalNAc | -67.349.2 | -65.2411.5 | -60.4=15
D-1781 | 4834 3 |4 3 GalNAc | -64.9£8.5 | 65469 | -60.9+3.9
D-1894 | 4834 3 |4 3 GalNAc | -66.9£10.7 | -65.6£10.5 | -61+8

D-1900 | 4834 3 |4 3 GalNAc | -542£256 | -564+26 | -57£13.9
D-1906 | 4834 3 |4 3 GalNAc | -642£108 | 629511 | -649+78
D-1783 | 4932 3 |4 3 GalNAc | -79.1483 | -79.347.9 | -74.5+44.7
D-1895 | 4932 3 |4 3 GalNAc | -75317.4 | 74.1£17.5 | -64.913.2
D-1901 | 4932 3 |4 3 GalNAc | -50.8+78 | -47.649.7 | -57.146.7
D-1907 | 4932 3 |4 3 GalNAc | -74.6£11.3 | -73.9412.4 | -70.6+15
D-1614 | 4999 3 |4 3 GalNAc | -72.2¢10.1 | -71.9410.2 | -63.3410.6
D-1611 | 5043 3|4 3 GalNAc | -66.7£24.4 | -67.8422.8 | -70.6£17.9
D-1792 | 5204 3 |4 3 GalNAc | -55.659.1 | -52.9£7.6 | -62.946.5
D-1892 | 5204 3|4 3 GalNAc | -54.2£12.8 | -53.1+14.4 | -36.1=11.1
D-1898 | 5204 3 |4 3 GalNAc | -69.123.8 | -68.5:3.2 | -66.822.3
D-1904 | 5204 3 |4 3 GalNAc | -39.5+13 | -39.3+142 | -49.1+11
D-1768 | 5247 3 |4 3 GalNAc | 67.257.6 | -69.4%7 | -69.4+8.7
D-1891 | 5247 3 |4 3 GalNAc | -37.216 | -39.3%15.8 | -57.111.9
D-1897 | 5247 3 |4 3 GalNAc | -61.7£9.1 | -60.4£9.6 | -67.2:6.4
D-1903 | 5247 3 |4 3 GalNAc | -39.3+28.3 | -38.4+30.2 | -56.1416.5
D-1774 | 5276 3 |4 3 GalNAc | -70£202 | -70.5+18.8 | -68.221.8
D-1893 | 5276 3 |4 3 GalNAc | -59.4£11.7 | -56.8212.6 | -61 573
D-1899 | 5276 3 |4 3 GalNAc | -73.846.3 | -72.9¢7.9 | -72.4+53
D-1905 | 5276 3 |4 3 GalNAc | -59.7£8.2 | -59.18.2 | -61.8+3.6
D-1914 | 4717 3 |4 3 GalNAc | -55.945.1 | 5146 | -64.9+12.9
D-1920 | 4717 3 |4 3 GalNAc | -61 82106 | -582%13 | -392+7.6
D-1926 | 4717 3 |4 3 GalNAc | 40.6+25 | -39.319.9 | -52.3%11.1
D-1932 | 4717 3 |4 3 GalNAc | -69.5483 | 68.7+6.7 | -67.6-7.4
D-1912 | 4834 3 |4 3 GalNAc | -25.9+30.2 | -7.6446.6 | -43.6-20.4
D-1918 | 4834 3|4 3 GalNAc | -71.9540.5 | -71.3+41 | -69.3+41.3
D-1924 | 4834 3 |4 3 GalNAc | 271227 | 2962213 | -362-18.8
D-1930 | 4834 3|4 3 GalNAc | -62.5£17.3 | -64.917.4 | -64.315.7
D-1913 | 4932 3 |4 3 GalNAc | -55.9¢12.3 | -47.5411.4 | -53.1212.5
D-1919 | 4932 3 |4 3 GalNAc | -38+37.3 | -34.7444.3 | -55.122.1
D-1925 | 4932 3 |4 3 GalNAc | -56.9+9.8 | -51.5+11.8 | -58.3+8.8
D-1931 | 4932 3 |4 3 GalNAc | -62.1£14.1 | -63.210.2 | -58.1=-14.8
D-1614 | 4999 3 |4 3 GalNAc | 7617 | -782%£56 | -73.3298
D-1611 | 5043 3 |4 3 GalNAc | 46658 | 47373 | 521115
D-1910 | 5204 3 |4 3 GalNAc | -30.7+40.6 | -33.5439.2 | -41.1435.3
D-1916 | 5204 3 |4 3 GalNAc | -39.5£83 | -59.6210.9 | -59.3+4.4
D-1922 | 5204 3 |4 3 GalNAc | -16.2425.6 | -20022.8 | 24.5022.7
D-1928 | 5204 3 |4 3 GalNAc | -618+61 | -585+8 | -564=158
D-1909 | 5247 3 |4 3 GalNAc | -59+20.7 | -60.6+16.4 | -65.7-12.5
D-1915 | 5247 3 |4 3 GalNAc | -52.8£20 8 | -37.6229.6 | -66£11.9
D-1921 | 5247 3 |4 3 GalNAc | -54.4+13.4 | -48.2419.7 | -66+12.1
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siRNA | Trigger | Dose . Avg. % Change in mRNA £ STD
Duplex Fal%lgily (mglkg) | V| AAVNo. | Carrier oGFP1 [ cGFP2 BGHpA
D-1927 | 5247 3 4 3 GalNAc | -47.4421.1 | -35.6+31.6 | -57.9¢17.4
D-1911 | 5276 3 4 3 GalNAc | -49.6+22.2 | -47.1424.8 | -60.6+18.2
D-1917 | 3276 3 4 3 GalNAc | -79.6+17.6 | -77.6+£19.8 | -76.4£17.7
D-1923 | 5276 3 4 3 GalNAc | -63.8+17.3 | -61.4+19.7 | -59.5+21 .4
D-1929 | 5276 3 4 3 GalNAc | -69+10.5 -68.8+10 -59+11.2
TABLE 17 — siRNA Efficacy in Liver 4 Weeks Following siRNA Injection
siRNA | Trigger | Dose N AAV Carrier Avg. % Change in mRNA + STD
Duplex | Family | (mg/kg) No. ¢GFP-1 eGFP-2 BGHpA
D-1709 | 4999 3 4 | 22span | GalNAc -83.248.6 -82.9+9 3 -83.7+£7.5
D-2008 | 4999 3 4 | 22span | GalNAc -62.7+8.7 -65.6x£11.3 -76.2+7 .4
D-2017 | 4999 3 4 | 22span | GalNAc -66.4+15.5 -66.4+16.1 -72.6x11.5
D-2049 | 4999 3 4 | 22span | GalNAc -78.6=11.1 -79.7+10.1 -85.5+5.7
D-2054 | 4999 3 4 | 22span | GalNAc -82.6+6.2 -82.4£59 -87.3+£3.8
D-1704 | 5045 3 4 | 22span | GalNAc -81.1+8.4 -81.8+6.9 -83.3%6
D-2012 | 5045 3 4 | 22span | GalNAc -91.6+1.1 -91.3+0.8 -90.4+1.2
D-2021 5045 3 4 | 22span | GalNAc -84.5+6.7 -85.3+52 -84.8+6.3
D-2043 | 5045 3 4 | 22span | GalNAc -74+12.9 -74.7+11.1 -79.248.6
D-2047 | 5045 3 4 | 22span | GalNAc -80.1£13 .4 -81x11.1 -81.6£11.4
D-2052 | 5045 3 4 | 22span | GalNAc -84.2+£59 -84.1+6.5 -83.3+4.9
D-1623 5080 3 4 | 22span | GalNAc -59.6+11.3 -62.9+11.1 -62.9+11
D-2014 5080 3 4 | 22span | GalNAc -89.1£10.6 -88.8+£9.1 -88.5+9.8
D-2023 5080 3 4 | 22span | GalNAc -89.1+6.5 -88.2+6.2 -87.6£5.3
D-2036 | 4995 3 4 | 22span | GalNAc -59.3+40.7 -60.4+39.2 -66£29.9
D-2037 | 4996 3 4 | 22span | GalNAc -42 8+£23.2 -48.5+£16.9 -42.5420.2
D-2038 | 4997 3 4 | 22span | GalNAc 76.6+£62 .9 105.4+74.5 88.1+60.4
D-2039 | 4998 3 4 | 22span | GalNAc -43.5+27.1 -43.6+£30.2 -56.6+19
D-2040 | 5042 3 4 | 22span | GalNAc -83.5+10.5 -83.8+9.5 -84.3+7.2
D-1705 | 5043 3 4 | 22span | GalNAc -86.5+£5.5 -86.9+5 .4 -90.5+4.1
D-2013 5043 3 4 | 22span | GalNAc -77.8x15.6 -78.8+£15.2 -85.1+£10.8
D-2022 | 5043 3 4 | 22span | GalNAc -79.2+5.7 -80.3+5 -87.6+3.7
D-2044 | 5043 3 4 | 22span | GalNAc -72.4£32.6 -70.3£37.2 -82+21.7
D-2048 5043 3 4 | 22span | GalNAc -64.1=18.9 -66.2+18.5 -76.3+£102
D-2053 | 5043 3 4 | 22span | GalNAc -83.7+5 -84.9+4.9 -89.8+£3.2
D-2042 5274 3 4 | 22span | GalNAc -58.7£23.5 -62.9+£21.2 -74.4+£14 3
D-2046 | 5274 3 4 | 22span | GalNAc -519+37.4 -55.9432.1 -70.4+£18.9
D-2051 5274 3 4 | 22span | GalNAc -71.2£14 .4 -72.6x£13 -82.14+8.2
D-2079 | 5274 3 4 | 22span | GalNAc -83.4+6.6 -84.7£5.8 -89.1+£5.1
D-2080 5274 3 4 | 22span | GalNAc -84.7+4.6 -85.2+4 .4 -90.142.6
D-2081 5274 3 4 | 22span | GalNAc -83.1£11 -83.7+10.8 -88.5+8.3
D-2082 5274 3 4 | 22span | GalNAc -60.4+£18.6 -61.8+18 -75+£9.5
D-2083 5274 3 4 | 22span | GalNAc -72.3£21.8 -73.2+£20.8 -82.2+114
D-2059 4412 3 4 | 22span | GalNAc -53.8+£19 -52.8+£26 -68.3+109
D-2058 | 4412 3 4 | 22span | GalNAc -76.9+18.2 -76.6+£20.2 -83.9+11.5
D-2060 | 4412 3 4 | 22span | GalNAc -62.4+17.8 -60.8+18.1 -74.6+11.4
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siRNA | Trigger | Dose N AAV Carrier Avg. % Change in mRNA + STD
Duplex | Family | (mg/kg) No. ¢GFP-1 eGFP-2 BGHpA
D-1774 | 5276 3 4 | 22span | GalNAc -599+14.9 -59.8+15.9 -74+6.8
D-2084 | 5276 3 4 | 22span | GalNAc -46.3+252 -47.5+23.2 -65.6x13.1
D-1955 | 4412 3 4 | 22span | GalNAc -88.2+5.2 -87.845.5 -88.1+4.7
D-2091 4412 3 4 | 22span | GalNAc -89.242 4 -89.4+2.9 -90.6=1
D-2061 | 4412 3 4 | 22span | GalNAc -93.343 -93.5+2.9 -93.6+3.1
D-2041 | 4412 3 4 | 22span | GalNAc -60.5+18.9 -60.7+18.9 -69+13 .4
D-2045 | 4412 3 4 | 22span | GalNAc -80+12 -80.2+10 -82.6£10.5
D-2050 | 4412 3 4 | 22span | GalNAc -56.1+£55.5 -58.3+50.9 -62.3+44.7
D-2057 4412 3 4 | 22span | GalNAc -76.7£14 .4 -78.8£11.8 -76.9+12 4
D-1970 | 5249 3 4 | 22span | GalNAc -82.4+13 -83.5£11.9 -82.9£13
D-2076 | 5249 3 4 | 22span | GalNAc -60.6+11.6 -65£9.7 -66.8+10.1
D-2078 5249 3 4 | 22span | GalNAc -72.6x17.4 -74+£16.1 -70.8+£20.2
D-1768 | 5247 3 4 | 22span | GalNAc -83.6=10.3 -83.8+10 -83.3£9.6
D-2075 | 5247 3 4 | 22span | GalNAc -88.6+10 -89.249.1 -87.8+11
D-2077 | 5247 3 4 | 22span | GalNAc -93+2.2 -92.7£2.6 -94.5+1
D-1597 | 1333 3 4 | 22span | GalNAc -83.449.3 -83.3+9.2 -86.8+7.4
D-2006 1333 3 4 | 22span | GalNAc -79.3£9.7 -79.2+49.6 -79.7£9.9
D-2015 | 1333 3 4 | 22span | GalNAc -653+12.8 -66x12.1 -72+8.2
D-2090 | 4999 3 4 | 22span | GalNAc -94.5+1.8 -94+21 -94.6x1.6
D-2093 | 5274 3 4 | 22span | GalNAc -81.6+13 -79.6+15.1 -86.9+7.1
D-1899 | 5276 3 4 | 22span | GalNAc -78.5+10.1 -78.249.9 -83.4+5.9
10214] Testing of £/AM 13A4-directed siRNA molecules within the AAV human FAMI3A

mouse model showed that a variety of different regions within Z4AM134 mRNA can be targeted
to effectively reduce FAM134 expression. As shown in FIG. 6, the effective siRNA triggers
targeted regions throughout the FAM734 mRNA transcript (SEQ ID NO: 1). In the above tables,
the region targeted by the siRNA is specified by the trigger family, which refers to the first
nucleotide in the range of nucleotides of SEQ ID NO: 1 that is targeted by a given siRNA
molecule.

[0215] Trigger families that achieved a maximum knockdown of between 40-60%
relative to vehicle control (for at least one probe set with at least one duplex) were T-1328, T-
1631, T-1666, T-2343, T-2417, T-2623, T-2886, T-2887, T-2889, T-3133, T-3187, T-3189, T-
3498, T-3499, T-4008, T-4109, T-4485, T-4927, T-4989, T-4993, T-4996, T-4998, T-5060, and
T-5114.

[0216] Trigger families that achieved a maximum knockdown of between 60-80%
relative to vehicle control (for at least one probe set with at least one duplex) were T-1678, T-

2263, T-4834, T-4932, T-4957, T-4995, and T-5204. Exemplary duplexes within these families
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that proved effective in reducing FAM13A expression by 60-80% included D-1615, D-1695, and
D-1867 from trigger family T-1678; D-1573 from trigger family T-2263; D-1781, D-1894, D-
1906, D-1918, and D-1930 from trigger family T-4834; D-1783, D-1895, D-1907, and D-1931
from trigger family T-4932; D-1631, D-1696, D-1703, D-1717, D-1724, and D-1731 from trigger
family T-4957; D-2036 from T-4995; and D-1792, D-1898, and D-1928 from trigger family T-
5204,

[0217] Trigger families that achieved greater than 80% knockdown relative to vehicle
control (for at least one probe set with at least one duplex) were T-1309, T-1333, T-2080, T-
2144, T-3000, T-4412, T-4717, T-4999, T-5042, T-5043, T-5045, T-5080, T-5247, T-5249, T-
5274, and T-5276. Exemplary duplexes within these families that proved effective in reducing
FAMI34 expression by greater than 80% included D-1667, D-1686, and D-1849 from trigger
family T-1309; D-1597, D-1853, and D-2017 from trigger family T-1333; D-1680, D-1685, and
D-1690 from trigger family T-2080; D-1682 and D-1858 from trigger family T-2144; D-1557, D-
1650, and D-1861 from trigger family T-3000; D-1955 from trigger family T-4412; D-1896 from
trigger family T-4717; D-1614, D-1697, D-1702, D-1709, D-1856, D-1863, D-1865, D-1866, D-
1869, D-1873, D-1877, D-1878, D-1879, D-1880, D-1881, D-1884, D-1887, D-1987, D-1992, D-
1997, and D-2002 from trigger family T-4999; D-2040 from trigger family T-5042; D-1698, D-
1705, D-1864, D-1870, D-1875, D-1883, D-1886, D-1980, D-1984, D-1989, D-1994, and D-
2004 from trigger family T-5043; D-1699, D-1612, D-1704, D-1868, D-1871, D-1876, D-1885,
D-1888, D-1979, D-1983, D-1988, D-1993, D-1998, and D-2003 from trigger family T-5045; D-
1623, D-1846, D-1862, D-1981, D-1985, D-1990, D-1995, D-2000, and D-2005 [rom trigger
family T-5080; D-1768, D-2075, and D-2077 from trigger family T-5247; D-1970 from trigger
family T-5249; D-1972 from trigger family T-5274; and D-1975, D-1991, D-1976, D-1977, D-
1982, D-1996, and D-2001 from trigger family T-5276.

[0218] In testing a range of different modification patterns for some trigger families, it
was found that some triggers consistently facilitated high levels of knockdown of FAM13A4
knockdown. For example, 31 different modification patterns were tested in the above AAV-based
experiments using the T-4999 trigger family sequence (D-1614, D-1697, D-1702, D-1709, D-
1716, D-1723, D-1730, D-1737, D-1856, D-1863, D-1865, D-1866, D-1869, D-1872, D-1877, D-
1878, D-1879, D-1880, D-1881, D-1884, D-1887, D-1978, D-1987, D-1992, D-1997, D-2002, D-
2008, D-2017, D-2049, D-2054, and D-2090; see Table 2 for sense and antisense sequences, and

modification patterns used, in these duplexes). Each of these duplexes utilized a different
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modification pattern in the context of the same sense and antisense sequences (SEQ D NOs: 498
and 1042). Of these duplexes, 25 modification patterns were observed to facilitate greater than
80% knockdown of FAMI134 mRNA in at least one assay, and the remaining 6 were observed to
facilitate between 60% and 80% knockdown in at least one assay. These data indicate that the T-
4999 trigger family is a particularly effective and reliable trigger for reducing FAM 134
expression.

[0219] Another effective and reliable trigger family is the T-5043 trigger family. For this
family, 25 different modification patterns were tested in the above AAV-based experiments (D-
1611, D-1698, D-1705, D-1712, D-1719, D-1726, D-1733, D-1740, D-1855, D-1864, D-1870, D-
1875, D-1883, D-1886, D-1980, D-1984, D-1989, D-1994, D-1999, D-2004, D-2013, D-2022, D-
2044, D-2048, and D-2053; see Table 2 for sense and antisense sequences, and modification
patterns used, in these duplexes). Each of these duplexes utilized a different modification pattern
in the context of the same sense and antisense sequences (SEQ ID NOs: 503 and 1047). Of these
duplexes, 16 modification patterns were observed to facilitate greater than 80% knockdown of
FAMI134 mRNA in at least one assay, 8 were observed to facilitate between 60% and 80%
knockdown in at least one assay, and 1 was observed to facilitate between 40% and 60%
knockdown of FAM134 mRNA in at least one assay.

[0220] A third particularly effective trigger family is the T-5045 trigger family (whose
target sequence largely overlaps with the T-5043 trigger family). For this family, 25 different
modification patterns were tested in the above AAV-based experiments (D-1612, D-1699, D-
1704, D-1711, D-1718, D-1725, D-1732, D-1739, D-1868, D-1871, D-1876, D-1882, D-1885, D-
1888, D-1979, D-1983, D-1988, D-1993, D-1998, D-2003, D-2012, D-2021, D-2043, D-2047,
and D-2052; see Table 2 for sense and antisense sequences, and modification patterns used, in
these duplexes). Each of these duplexes utilized a different modification pattern in the context of
the same sense and antisense sequences (SEQ ID NOs: 504 and 1048). Of these duplexes, 18
modification pattems were observed to facilitate greater than 80% knockdown of FAMI3A4
mRNA in at least one assay, and 7 were observed to facilitate between 60% and 80% knockdown
in at least one assay.

[0221] Other trigger families that were able to show effective knockdown with multiple
modification pattemns included the T-1309, T-1333, T-2144, T-3000, T-5080, and T-5226 trigger

families.

176



WO 2024/026258 PCT/US2023/070821

[0222] From a broad perspective, testing a wide range of triggers across the FAM 34
transcript revealed that which regions of the transcript were susceptible to RN Ai-mediated
knockdown. FIG. 6 is a diagram compiling the locations of where different effective trigger
families target the FAM 134 mRNA transcript (as provided in SEQ ID NO: 1), along with
categorizing the maximal degree to which those trigger families were able to knock down
FAMI13A expression in the above AAV-based assays. The triggers were divided according to
whether the maximum observed knockdown for that trigger fell within the range of 40-60%
knockdown, 60-80% knockdown, or greater than 80% knockdown.

[0223] As shown in FIG. 6, one region of the human #AM134 mRNA transcript that is
particularly susceptive to RNAi-based knockdown is the portion between nucleotides 4900 and
5300 of the FAM134 mRNA transcript. Within this small region, 24 distinct trigger families were
identified that facilitated knockdown of FAMI13A, most of which were validated with multiple
different duplexes having different modification patterns. These families included 12 trigger
families that facilitated greater than 80% knockdown, 5 families that facilitated between 60% and
80% knockdown, and 7 families that facilitated between 40% and 60% knockdown. This
unexpected concentration of successful targets indicates that targeting between nucleotides 4900
and 5300 is a particularly useful strategy for knocking down FAM13 A expression.

[0224] Other regions that also were susceptible at multiple target locations included
nucleotides 1300-1375, nucleotides 1625-1700, and nucleotides 2075-2175. Therefore, these data
also indicate that targeting any of these regions is a useful strategy for knocking down FAM13A
expression.

[0225] These AAV-based experiments also tested the effectiveness of conjugating
different ligands to siRNA duplexes in facilitating knockdown in different tissues. Figures 8A-
8D and Table 14 show the results of testing FAM 134 siRNA from the T-4999 and T-5043
families, when the duplexes had been conjugated to either GalNAc (Formula VII) or the fatty
acid C22. In these figures, the "*" denotes those duplexes that were conjugated to C22, while
those without an asterisk were conjugated to GaINAc. Knockdown data was gathered both the
liver and adipose tissue, after systemic administration. GalNAc-conjugated duplexes were
administered at 3mg/kg, while C22 conjugated triggers were administered at 20 mg/kg. All of the
tested T-4999 and T-5043 duplexes were able to reduce expression of FAM13A in the liver. In
the adipose tissue, the GalNAc-conjugated triggers were less effective in reducing FAM13A

expression, with some having no detectable effect. In contrast, the C22-conjugated triggers
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consistently facilitated reduction of FAM13A expression in adipose tissue to a similar degree as
they facilitated in the liver. Examination of these data in combination with studies of weight, fat
mass, and metabolic characterization (see Examples 2, 6, and 7) indicates that GaINAc targeting
is surprisingly able to achieve similar results to C22 targeting, despite having less effect on
FAMI13A expression in biologically significant adipose tissue.

[0226] The above data also allows for comparison of linkages used to attach C22 to
siRNA duplexes. The two tested linkages are through a phosphodiester bond (PO) and through a
phosphorothioate bond (PS). Unexpectedly, linking C22 with PS led to significantly better
knockdown than linking with PO. This was observed through comparison of pairs of duplexes,
which only differ in their conjugation method. For example, one T-4999 trigger family pair
showed an increase of 43% in knockdown when switching from PO to PS linkage (compare D-
1697 (PO; 37% KD) and D-1856 (PS; 80% KD)). Another T-4999 trigger family pair showed a
more modest increase of 6% in knockdown when switching from PO to PS linkage (compare D-
1869 (PO; 74% KD) and D-1887 (PS; 80% KD)). A T-5080 trigger family pair showed an
increase of 25% in knockdown when switching from PO to PS linkage (compare D-1846 (PO;
44% KD) and D-1862 (PS; 69% KD)). A T-5043 trigger family pair showed an increase of 45%
in knockdown when switching from PO to PS linkage (compare D-1698 (PO; 13% KD) and D-
1855 (PS: 58% KD)). Another T-5043 trigger family pair showed an increase of 30% in
knockdown when switching from PO to PS linkage (compare D-1875 (PO; 40% KD) and D-1886
(PS; 70% KD)). And a T-5045 trigger family pair showed an increase of 38% in knockdown
when switching from PO to PS linkage (compare D-1871 (PO; 27% KD) and (D-1882 (PS; 65%
KD)). These and other data in Tables 4-17 above show that linking C22 to a siRNA duplex with
PS unexpectedly and consistently led to significantly better knockdown than linking to that same
siRNA duplex with PO.

Example 6: In Vivo Knockdown of Endogenous Murine Fam13a in Obesity Model

[0227] To determine which human siRNA duplexes (see Examples 4 and 5) would be
suitable for testing with endogenous murine Fam13a knockdown experiments, effective trigger
families (see Examples 4 and 5 above) were reviewed for cross-reactivity with murine Fam/3a
mRNA. This review found that the T-4999 trigger family aligned with the murine Fam!3a
sequence for all except one base of its sequence. Hypothesizing that this might be sufficient to

still show knockdown activity, experiments were undertaken to assess the efficacy of T-4999
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FAM13A siRNA molecules on endogenous murine Fam/3a mRNA in the diet-induced obesity
(DIO) model in C57BL/6 mice.

[0228] Three duplexes from the T-4999 trigger family were chosen for this assay: D-1709
(GalNACc conjugated via PS), D-1869 (C22 conjugated via PO), and D-1887 (C22 conjugated via
PS). Duplexes D-2086 (GalNAc conjugated via PS) and D-2087 (C22 conjugated via PS), which
target human FAMI13 A but were not predicted to bind mouse FAM13A, were used as negative
controls. D-2086 (GalNAc conjugated via PS) and D-2087 (C22 conjugated via PS), two
duplexes that fully match the murine Fam/!3a mRNA sequence, were also tested.

[0229] Male C57BL6 mice were fed a diet containing high fat content (Research Diets
D12492, 60% kcal derived from fat) beginning at 5 weeks of age. When the mice reached 19
weeks of age (14 weeks on the high-fat diet), the mice received a subcutaneous injection of
buffer (PBS) or the FAM13A siRNA molecule at a dose of 3mg/kg body mass or 20mg/kg body
mass in PBS (n = 8 mice per group). Body mass was measured continuously throughout the
study. Body composition was measured by NMR (EchoMRI 3n1 Body Composition Analyzer) at
baseline (2 days prior to injection) and on day 25 post-injection. Liver and subcutaneous white
adipose tissue (SCWAT) were collected 4 weeks following siRNA administration and analyzed.
[0230] RNA from harvested animal tissues was processed for qPCR analysis. RNA was
isolated from 50-100 mg tissue using RNeasy 96 universal tissue kit RNA isolation protocol
following manufacturer’s instructions (Qiagen). Real-time PCR was performed using TagMan®
RNA-to-Ct™ 1-Step Kit following manufacturer’s instructions (ThermoFisher) with 50 ng RNA
per reaction and a primer probe sel complementary to the murine Fam/3a mRNA. A percentlage
change in murine Fam/3a mRNA in liver or SCWAT for each animal was calculated relative to
the level of murine Fam/3a mRNA in the liver or SCWAT of animals administered PBS buffer
control.

[0231] Results of these studies are shown in FIGS. 9A-9C and FIGS. 10A-10B. These
figures show the level of knockdown achieved in each mouse's liver, inguinal WAT, and
epididymal WAT. Each of the non-targeting control siRNA duplexes displayed expression levels
the same as buffer -only control mice (in all three tissues).

[0232] In the liver, all the Fami3a-directed duplexes effectively reduced expression of
murine Fam13a (FIG. 9A). The GalNAc-linked duplexes, D-2086 and D-1709, reduced Fam13a
expression in the liver equivalently (by 62% and 63%, respectively). This showed that the T-

4999 duplex (D-1709) was effective despite having one mismatch with the target sequence. Each
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of the C22-linked duplexes also facilitated Fam13a knockdown in the liver, with D-2087
resulting in 76% knockdown, D-1869 resulting in 55% knockdown, and D-1887 resulting in 69%
knockdown.

[0233] In inguinal WAT, the C22-linked duplexes were more effective than the GalNAc-
linked duplexes in reducing murine Fam13a expression. The GalNAc-linked duplexes, D-2086
and D-1709, reduced expression in the liver by 8% and 19%, respectively. In contrast, the C22-
linked duplexes resulted in Fam13a knockdown at similar levels to that achieved in the liver: D-
2087 resulted in 66% knockdown, D-1869 resulted in 60% knockdown, and D-1887 resulted in
62% knockdown.

[0234] In epididymal WAT, less knockdown was observed than in the other two tissue
types. Neither of the GalNAc-linked duplexes resulted in significant knockdown of murine
Fam1l3a. In contrast, the C22-linked duplexes resulted in some Fam13a knockdown: D-2087
resulted in 22% knockdown, D-1869 resulted in 26% knockdown, and D-1887 resulted in 26%
knockdown.

[0235] FIG. 10A shows the effects of siRNA treatment on the body weight of the DIO
mice. Untreated and control treated mice had a 5-8% increase in body weight over the course of
the experiment. Treatment with any of the Fam/3a duplexes decreased or prevented that weight
gain. The GalNAc-linked duplexes, D-2086 and D-1709, limited the weight gain to 2% and 4%,
respectively. The C22-linked duplexes also limited the weight gain, with D-2087 actually
resulting in a 1% weight loss for the mice, D-1869 limiting the gain to 2%, and D-1887 limiting
the gain to 3%.

[0236] FIG. 10B shows the effects of siRNA treatment on the fat mass of the DIO mice.
Untreated and control treated mice had an 8-9% increase in fat mass over the course of the
experiment. Treatment with any of the Fam3a duplexes decreased or prevented that weight
gain. The GalNAc-linked duplexes, D-2086 and D-1709, limited the weight gain to 6% and 4%,
respectively. The C22-linked duplexes also limited the weight gain, with D-2087 actually
resulting in a 2% weight loss for the mice, D-1869 limiting the gain to 3%, and D-1887 limiting
the gain to 3%.

[0237] These data provide further support for FAM 134 siRNA (and the T-4999 trigger
family specifically) being used for a variety of purposes, such as reducing abdominal adiposity,
reducing body weight, reducing fat mass, improving metabolic parameters including insulin

resistance and non-alcoholic steatohepatitis (NASH), and reducing risk of myocardial infarction.
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Example 7: FAM13A siRNA in Nonhuman Primates

[0238] To assess the efficacy of the FAM 134 siRNA molecules in a nonhuman primate
model, top performing FAM13A4 siRNA molecules from the in vitro and in vivo activity assays
described in Examples 4 and 5 were evaluated for in vivo efficacy using cynomolgus monkeys. In
particular, triggers from the T-4999 and T-5043 families were selected. Because the selected
triggers target a sequence present in both human and cynomolgus FAM134 mRNA, it was
expected that they would also be effective in knocking down endogenous cynomolgus FAM13A.
[0239] For these experiments, the sense strand in each tested siRNA molecule was
conjugated to the trivalent GalNAc¢ moiety shown in Formula VII or to docosanoic acid (C22),
using the methods described in Example 3. Accordingly, the experiment used theT-4999
duplexes T-1709 (GalNAc conjugated via PS) and D-1887 (C22 conjugated via PS), and the T-
5043 duplexes D-1705 (GalNAc conjugated via PS) and D-1886 (C22 conjugated via PS).

[0240] The study design is provided in Table 18 below. Briefly, there were N=3 animals
per treatment group (naive and non-naive, female, lean cynomolgus monkeys, Cambodian origin,
3 years old). A single subcutaneous dose was administered in the mid-scapular region to each
animal. Liver tissue biopsies were collected pre-dose on day -14 or day -11, and post-dose on
days 14, 30, and 45 (relative to dosing on day 0). Adipose tissue biopsies were collected pre-dose
on day -14 or day -11 (omental fat), and post-dose on days 14 (falciform fat), 30 (omental fat),
and 45 (omental and falciform fat). Blood for clinical chemistry analysis was collected via
femoral vein on days -14 (prior to biopsy), -7, 7, 14 (prior to biopsy), 20, 25, 30 (prior to biopsy),
35, and 45 (prior to necropsy). Animals were fasted on days -14, 14, and 30 due to the tissue

biopsy collection procedures.

TABLE 18 — NHP Study Design

Group | Animals | siRNA | Trigger | Carrier | Dose Dose Dose
Duplex | Family Route Level Conc.
(mg/kg) | (mg/mL)
1 3 D-1709 4999 | GalNAc SC 3 0.6
2 3 D-1887 4999 C22 SC 20 4
3 3 D-1705 5043 GalNAc SC 3 0.6
4 3 D-1886 5043 C22 SC 20 4
[0241] For analysis of FAM13A knockdown level in liver and adipose tissue, the total

RNA was isolated from 10 to 20 mg tissue for each tissue sample from each time point. A cDNA
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sample was then prepared from each total RNA sample and diluted 1:10 for ddPCR analysis. A
cynomolgus FAM 134 primer/probe set and a cynomolgus PPIB primer/probe set was used in the
analysis. The percent mRNA knockdown was calculated relative to the pre-dose FAM 134
expression level for each individual animal and then averaged across timepoints.

[0242] The data on knockdown of FAM 134 mRNA levels in the liver is shown in FIG.
11A. The most effective duplex in the liver was D-1709, the GalN Ac-conjugated siRNA from the
T-4999 trigger family. In the liver, the single dose of D-1709 reduced FAM 734 mRNA levels by
an average of 81% by day 14, and the knockdown was maintained at day 30 (77%) and day 45
(80%) without any subsequent treatment. The duplex D-1887, which is identical to D-1709 aside
from being C22-conjugated, was almost as effective as D-1709 (albeit at a higher dose). The
single dose of D-1887 reduced FAM13A mRNA levels by an average of 68% by day 14, and the
knockdown was increased on day 30 (71%) and day 45 (75%) without any subsequent treatment.
[0243] FIG. 11A also shows the liver knockdown achieved by two duplexes from the T-
5043 trigger family. The single dose of D-1705 (GalNAc) reduced FAMI134 mRNA levels by an
average of 58% by day 14, and the knockdown was maintained at day 30 (52%) and day 45
(48%) without any subsequent treatment. However, the knockdown was much higher in two of
the animals, as one of the three treated animals was a possible outlier that exhibited minimal
knockdown. The other duplex in the T-5043 family, D-1886 (C22), reduced FAM134 mRNA
levels by an average of 45% by day 14, but the knockdown levels decreased by day 30 (35%) and
day 45 (8.4%).

[0244] FIG. 11B shows the data on knockdown of FAM734 mRNA in the adipose lissue.
The most effective duplexes in the adipose tissue were D-1887 (T-4999; C22) and D-1886 (T-
5043; C22). The single dose of D-1887 reduced FAM734 mRNA levels by an average of 83% by
day 14, and the knockdown was maintained on day 30 (80%) and day 45 (75%) without any
subsequent treatment. Similarly, the single dose of D-1886 reduced FAM134 mRNA levels by an
average of 79% by day 14, and the knockdown was maintained on day 30 (64%) and day 45
(83%) without any subsequent treatment. The two GalNAc conjugated duplexes demonstrated a
lag time in silencing activity but were also effective in knocking down FAM13A. The single dose
of D-1709 reduced FAM134 mRNA levels by an average of 11% by day 14, and the knockdown
increased at day 30 (45%) and day 45 (56%) without any subsequent treatment. The single dose
of D-1705 had minimal effects on #4A134 mRNA levels at day 14 (decreased 19%) and day 30

(increased 15%), but an average knockdown of 55% was observed on day 45.
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[0245] FIGS. 11C-11E show results of the clinical chemistry analysis performed on
blood serum samples from the treated animals. For all of the tested duplexes, there was a
consistent approximately 20% or greater decrease in serum cholesterol (FIG. 11C), serum LDL
(FIG. 11D), and serum HDL (FIG. 11E) between 20 and 30 days after siRNA treatment. These
decreases are consistent with the effects of FAM13 A-targeted siRNA on the blood chemistry of
mice (see Example 2 and FIG. 5). Accordingly, these data provide further support for FAMI13A
siRNA (and the T-4999 and T-5043 trigger families specifically) being used for a variety of
purposes, such as reducing abdominal adiposity, reducing body weight, reducing fat mass,
improving metabolic parameters including insulin resistance and non-alcoholic steatohepatitis
(NASH), and reducing risk of myocardial infarction.

[0246] Further evidence for the efficacy of FAM13A siRNA in treatment of such
conditions will be gathered through the use of obese cynomolgus monkeys. These animals will
be monitored after the administration of the T-4999 duplexes T-1709 (GalNAc conjugated via
PS) and D-1887 (C22 conjugated via PS), and the T-5043 duplexes D-1705 (GalNAc conjugated
via PS) and D-1886 (C22 conjugated via PS). The weight, fat mass, blood chemistry, and other
metabolic parameters will be monitored and correlated with the knockdown of FAM13A

expression in both the liver and adipose tissue.
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CLAIMS

‘What is claimed:

1. An RNAI construct comprising a sense strand and an antisense strand, wherein the sense
strand comprises a sequence that is sufficiently complementary to the sequence of the

antisense strand to form a duplex region, and
wherein the antisense strand comprises:

(a) a region that has substantial identity to at least 15 contiguous nucleotides
within nucleotides 1300-1375 or 4900-5300 of the F.AM /34 mRNA sequence set forth in
SEQ ID NO: 1, such that there are no more than 2 mismatches between the antisense

strand's region of substantial identity and the contiguous nucleotides; or

(b) a region that has substantial identity to at least 15 contiguous nucleotides from
an antisense sequence listed in Table 1 or Table 2, such that there are no more than 2
mismatches between the antisense strand's region of substantial identity and the

contiguous nucleotides.

2. An RNAI construct of claim 1, wherein the antisense strand comprises (a) a region that
consists of at least 15 contiguous nucleotides within nucleotides 1300-1375 or 4900-5300
of the FAM13A mRNA sequence set forth in SEQ ID NO: 1, or (b) aregion that consists
of at least 15 contiguous nucleotides from an antisense sequence listed in Table 1 or

Table 2.

3. The RNAI construct of claim 1, wherein the antisense strand comprises a region
comprising a sequence that is substantially complementary to at least 15 contiguous
nucleotides within nucleotides 4950-5100 of the //4M 134 mRNA sequence set forth in
SEQ ID NO: 1.

4. The RNAI construct of claim 3, wherein the antisense strand comprises a region
comprising a sequence that is substantially complementary to at least 15 contiguous
nucleotides within nucleotides 4975-5075 of the /7AM 134 mRNA sequence set forth in
SEQ ID NO: 1.
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5. The RNAI construct of claim 1, wherein the antisense strand comprises a region
comprising a sequence that is substantially complementary to at least 15 contiguous
nucleotides within nucleotides 5225-5300 of the F/4AM 134 mRNA sequence set forth in
SEQ ID NO: 1.

6. The RNAI construct of any one of claims 1 to 5, wherein the sense strand and antisense

strand form a duplex region of about 15 to about 30 base pairs in length.

7. The RNAI construct of claim 6, wherein the duplex region is about 17 to about 24 base

pairs in length.

8. The RNAI construct of claim 6, wherein the duplex region is about 19 to about 21 base

pairs in length.

9. The RNAI construct of any one of claims 1 to 8, wherein the sense strand and the

antisense strand are each independently about 19 to about 30 nucleotides in length.

10. The RNAI construct of claim 9, wherein the sense strand and the antisense strand are each

independently about 19 to about 23 nucleotides in length.

11. The RNAI construct of any one of claims 1 to 10, wherein the RNAIi construct comprises

one or two blunt ends.

12.  The RNAI construct of any one of claims 1 to 10, wherein the RNAi construct comprises

one or two nucleotide overhangs of 1 to 4 unpaired nucleotides.

13. The RNAI construct of claim 12, wherein the nucleotide overhang has 2 unpaired
nucleotides.
14. The RNAI construct of claim 12 or 13, wherein the RNAi construct comprises a

nucleotide overhang at the 3’ end of the sense strand, the 3’ end of the antisense strand, or

the 3’ end of both the sense strand and the antisense strand.

15.  The RNAI construct of any one of claims 1 to 14, wherein the RNAI construct comprises

one or more modified nucleotides.
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

The RNAI construct of claim 15, wherein the one or more modified nucleotides are 2'-

modified nucleotides.

The RNAI construct of claim 15, wherein the one or more modified nucleotides are 2'-
fluoro modified nucleotides, a 2'-O-methyl modified nucleotides, a 2'-O-methoxyethyl
modified nucleotides, 2’-O-alkyl modified nucleotides, 2'-O-allyl modified nucleotides,

bicyclic nucleic acid (BNA), deoxyribonucleotides, or combinations thereof.

The RNAI construct of any of claims 15 to 17, wherein all the nucleotides in the sense

and antisense strands are modified nucleotides.

The RNAI construct of claim 18, wherein the modified nucleotides are 2'-O-methyl

modified nucleotides, 2'-fluoro modified nucleotides, or a combination thereof.

The RNAI construct of any one of claims 1 to 19, wherein the sense strand comprises an
abasic nucleotide as the terminal nucleotide at its 3’ end, its 5" end, or both its 3" and 5’

ends.

The RNAI construct of claim 20, wherein the abasic nucleotide is linked to the adjacent

nucleotide through a 3'-3" internucleotide linkage or a 5’-5” internucleotide linkage.

The RNAI construct of any one of claims 1 to 21, wherein the sense strand, the antisense
strand, or both the sense and antisense strands comprise one or more phosphorothioate

internucleotide linkages.

The RNAI construct of claim 22, wherein the antisense strand comprises two consecutive
phosphorothioate internucleotide linkages between the terminal nucleotides at both the 3’

and 5’ ends.

The RNAI construct of claim 22 or 23, wherein the sense strand comprises a single

phosphorothioate internucleotide linkage between the terminal nucleotides at the 3’ end.

The RNAI construct of claim 22 or 23, wherein the sense strand comprises two
consecutive phosphorothioate internucleotide linkages between the terminal nucleotides

at the 3’ end.

186



WO 2024/026258 PCT/US2023/070821

26.  The RNAI construct of any one of claims 1 to 25, wherein the antisense strand comprises
or consists of a sequence selected from the antisense sequences listed in Table 1 or Table

2.

217. The RNAI construct of any one of claims 1 to 26, wherein the sense strand comprises or

consists of a sequence selected from the sense sequences listed in Table 1 or Table 2.

28. The RNAI construct of any one of claims 1 to 27, wherein the sense and antisense strands,
respectively, comprise or consist of SEQ ID NOs: 15 and 559, SEQ ID NOs: 24 and 568,
SEQ ID NOs: 125 and 669, SEQ ID NOs: 127 and 671, SEQ ID NOs: 222 and 766, SEQ
ID NOs: 406 and 950, SEQ ID NOs: 448 and 992, SEQ ID NOs: 498 and 1042, SEQ ID
NOs: 502 and 1046, SEQ ID NOs: 503 and 1047, SEQ ID NOs: 504 and 1048, SEQ ID
NOs: 513 and 1057, SEQ ID NOs: 526 and 1070, SEQ ID NOs: 527 and 1071, SEQ ID
NOs: 533 and 1077, or SEQ ID NOs: 534 and 1078.

29. The RNAI construct of claim 28, wherein the sense and antisense strands, respectively,
comprise or consist of SEQ ID NOs: 24 and 568, SEQ ID NOs: 406 and 950, SEQ ID
NOs: 498 and 1042, SEQ ID NOs: 503 and 1047, SEQ ID NOs: 504 and 1048, SEQ ID
NOs: 513 and 1057, SEQ ID NOs: 527 and 1071, or SEQ ID NOs: 534 and 1078.

30. The RNAI construct of claim 28, wherein the sense and antisense strands, respectively,

comprise or consist of SEQ ID NOs: 498 and 1042.

31. The RNAI construct of any one of claims 1 to 27, wherein the RNAI construct is D-1557,
D-1597, D-1612, D-1614, D-1623, D-1650, D-1667, D-1680, D-1682, D-1685, D-1686,
D-1690, D-1697, D-1698, D-1699, D-1702, D-1704, D-1705, D-1709, D-1768, D-1846,
D-1849, D-1853, D-1856, D-1858, D-1861, D-1862, D-1863, D-1864, D-1865, D-1866,
D-1868, D-1869, D-1870, D-1871, D-1873, D-1875, D-1876, D-1877, D-1878, D-1879,
D-1880, D-1881, D-1883, D-1884, D-1885, D-1886, D-1887, D-1888, D-1899, D-1896,
D-1955, D-1970, D-1972, D-1975, D-1976, D-1977, D-1979, D-1980, D-1981, D-1982,
D-1983, D-1984, D-1985, D-1987, D-1988, D-1989, D-1990, D-1991, D-1992, D-1993,
D-1994, D-1995, D-1996, D-1997, D-1998, D-2000, D-2001, D-2002, D-2003, D-2004,
D-2005, D-2012, D-2013, D-2014, D-2017, D-2021, D-2022, D-2023, D-2040, D-2044,
D-2045, D-2047, D-2049, D-2051, D-2052, D-2053, D-2054, D-2058, D-2061, D-2075,
D-2077, D-2079, D-2080, D-2081, D-2083, D-2090, D-2091, or D-2093.
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32.

33.

34

33.

36.

37.

38.

39.

40.

41.

42.

The RNAI construct of any one of claims 1 to 27, wherein the RNAi construct is D-1492,
D-1614, D-1697, D-1702, D-1709, D-1716, D-1723, D-1730, D-1737, D-1856, D-1863,
D-1865, D-1866, D-1869, D-1872, D-1877, D-1878, D-1879, D-1880, D-1881, D-1884,
D-1887, D-1978, D-1987, D-1992, D-1997, D-2002, D-2008, D-2017, D-2049, D-2054,
or D-2090.

The RNAI construct of any one of claims 1 to 27, wherein the sense and antisense strands,
respectively, comprise or consist of SEQ ID NOs: 1800 and 2648 (D-1709) or SEQ ID
NOs: 2861 and 3115 (D-1887).

The RNAI construct of any one of claims 1 to 33, wherein the RNAi construct further

comprises a ligand.

The RNAI construct of claim 34, wherein the ligand comprises a cholesterol moiety, a
vitamin, a steroid, a bile acid, a folate moiety, a fatty acid, a carbohydrate, a glycoside, or

antibody or antigen-binding fragment thereof.

The RNAI construct of claim 34, wherein the ligand comprises galactose, galactosamine,

or N-acetyl-galactosamine.

The RNAI construct of claim 36, wherein the ligand comprises a multivalent galactose

moiety or multivalent N-acetyl-galactosamine moiety.

The RNAI construct of claim 37, wherein the multivalent galactose moiety or multivalent

N-acetyl-galactosamine moiety is trivalent or tetravalent.
The RNAI construct of claim 35, wherein the ligand is a long-chain fatty acid.

The RNAI construct of claim 39, wherein the long-chain fatty acid is lauric acid (C12),
myristic acid (C14), palmitic acid (C16), stearic acid (C18), eicosapentaenoic acid (C20),

docosanoic acid (C22), or docosahexanoic acid (C24).

The RNAI construct of claim 40, wherein the long-chain fatty acid is docosanoic acid
(C22).

The RNAI construct of any one of claims 34 to 41, wherein the ligand is covalently

attached to the sense strand optionally through a linker.
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43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

The RNAI construct of claim 42, wherein the ligand is covalently attached to the 5" end of

the sense strand.

The RNAI construct of any of claims 34 to 43, wherein the ligand is attached through a
phosphodiester or phosphorothioate linkage.

A pharmaceutical composition comprising the RNAi construct of any one of claims 1 to

44 and a pharmaceutically acceptable carrier or excipient.

A method for reducing the expression of FAM13A protein in a patient in need thereof
comprising administering to the patient the RNAI construct of any one of claims 1 to 44

or the pharmaceutical composition of claim 45.

The method of claim 46, wherein the expression level of FAM13A in hepatocytes is
reduced in the patient following administration of the RNAI construct or pharmaceutical
composition as compared to the FAM13A expression level in a patient not receiving the

RNAI construct or pharmaceutical composition.

The method of claim 46 or claim 47, wherein the expression level of FAM13A in
adipocytes is reduced in the patient following administration of the RNAi construct or
pharmaceutical composition as compared to the FAM13A expression level in a patient

not receiving the RNAI construct or pharmaceutical composition.

The method of any of claims 46 to 48, wherein the patient is diagnosed with or at risk for
obesity, abdominal obesity, NASH, hepatosteatosis, insulin resistance, type 2 diabetes,

hypertriglyceridemia, or hypercholesterolemia.

A method for reducing the body weight or fat mass of a patient comprising administering
to the patient the RNAi construct of any one of claims 1 to 44 or the pharmaceutical

composition of claim 45.
The method of any of claims 46 to 50, wherein the patient has a high waist to hip ratio.
The method of claim 50, wherein the waist to hip ratio is greater than 1.0.

The method of claim 50 or 51, wherein the patient has been diagnosed with abdominal

obesity.
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54.

55.

56.

57.

58.

59.

60.

61.

The method of any of claims 46 to 53, wherein the RN'Ai construct or pharmaceutical

composition is administered to the patient via a parenteral route of administration.

The method of claim 54, wherein the parenteral route of administration is intravenous or

subcutaneous.

An RNAI construct of any one of claims 1 to 44 for use in treating, preventing, or
reducing the risk of developing obesity, abdominal obesity, NASH, hepatosteatosis,
insulin resistance, type 2 diabetes, hypertriglyceridemia, or hypercholesterolemia in a

patient in need thereof.

Use of an RNAI construct of any one of claims 1 to 44 in the preparation of a medicament
for treating, preventing, or reducing the risk of developing obesity, abdominal obesity,
NASH, hepatosteatosis, insulin resistance, type 2 diabetes, hypertrigly ceridemia, or

hypercholesterolemia in a patient in need thereof.

A method of reducing body weight or fat mass by administering an RNAi construct
comprising a sense strand, an antisense strand, and a ligand that targets delivery to
hepatocytes, wherein the antisense sense strand has a sequence that is complementary to a

FAMI13 mRNA sequence.

The method of claim 58, wherein the FAM13A mRNA sequence is a human mRNA

sequence.

The method of claim 58, wherein the antisense strand comprises a region comprising a
sequence that is substantially complementary to at least 15 contiguous nucleotides within
nucleotides 1300-1375 or 4900-5300 of the F/AM 134 mRNA sequence set forth in SEQ
ID NO: 1.

The method of claim 58, wherein the antisense strand comprises a region comprising a
sequence that is substantially complementary to a FAM 134 mRNA sequence, and
wherein said region comprises at least 15 contiguous nucleotides from an antisense

sequence listed in Table 1 or Table 2.
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62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

The method of claim 60, wherein the antisense strand comprises a region comprising a
sequence that is substantially complementary to at least 15 contiguous nucleotides within
nucleotides 4950-5100 of the F/4M 134 mRNA sequence set forth in SEQ ID NO: 1.

The method of claim 62, wherein the antisense strand comprises a region comprising a
sequence that is substantially complementary to at least 15 contiguous nucleotides within

nucleotides 4975-5075 of the F/AM134 mRNA sequence set forth in SEQ ID NO: 1.

The method of claim 60, wherein the antisense strand comprises a region comprising a
sequence that is substantially complementary to at least 15 contiguous nucleotides within
nucleotides 5225-5300 of the £/4M 134 mRNA sequence set forth in SEQ ID NO: 1.

The method of any one of claims 58 to 64, wherein the sense strand comprises a sequence
that is sufficiently complementary to the sequence of the antisense strand to form a

duplex region of about 15 to about 30 base pairs in length.

The method of claim 65, wherein the duplex region is about 17 to about 24 base pairs in

length.

The method of claim 66, wherein the duplex region is about 19 to about 21 base pairs in

length.

The method of any one of claims 58 to 67, wherein the sense strand and the antisense

strand are each independently about 19 to about 30 nucleotides in length.

The method of claim 68, wherein the sense strand and the antisense strand are each

independently about 19 to about 23 nucleotides in length.

The method of any one of claims 58 to 69, wherein the RNAi construct comprises one or

two blunt ends.

The method of any one of claims 58 to 69, wherein the RNAI construct comprises one or

two nucleotide overhangs of 1 to 4 unpaired nucleotides.

The method of claim 71, wherein the nucleotide overhang has 2 unpaired nucleotides.
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73.

74.

75.

76.

71.

78.

79.

80.

81.

32.

83.

The method of claim 71 or 72, wherein the RNAi construct comprises a nucleotide
overhang at the 3’ end of the sense strand, the 3’ end of the antisense strand, or the 3’ end

of both the sense strand and the antisense strand.

The method of any one of claims 58 to 73, wherein the RN A1 construct comprises one or

more modified nucleotides.

The method of claim 74, wherein the one or more modified nucleotides are 2’-modified

nucleotides.

The method of claim 74, wherein the one or more modified nucleotides are 2'-fluoro
modified nucleotides, a 2’-O-methyl modified nucleotides, a 2’-O-methoxyethyl modified
nucleotides, 2'-0O-alkyl modified nucleotides, 2'-O-allyl modified nucleotides, bicyclic

nucleic acid (BNA), deoxyribonucleotides, or combinations thereof.

The method of any of claims 74 to 76, wherein all the nucleotides in the sense and

antisense strands are modified nucleotides.

The method of claim 77, wherein the modified nucleotides are 2'-O-methyl modified

nucleotides, 2'-fluoro modified nucleotides, or a combination thereof.

The method of any one of claims 58 to 78, wherein the sense strand comprises an abasic

nucleotide as the terminal nucleotide at its 3’ end, its 5’ end, or both its 3’ and 5’ ends.

The method of claim 79, wherein the abasic nucleotide is linked to the adjacent

nucleotide through a 3'-3" internucleotide linkage or a 5’-5’ internucleotide linkage.

The method of any one of claims 58 to 80, wherein the sense strand, the antisense strand,
or both the sense and antisense strands comprise one or more phosphorothioate

internucleotide linkages.

The method of claim 81, wherein the antisense strand comprises two consecutive
phosphorothioate internucleotide linkages between the terminal nucleotides at both the 3’

and 5’ ends.

The method of claim 81 or 82, wherein the sense strand comprises a single

phosphorothioate internucleotide linkage between the terminal nucleotides at the 3" end.
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84.

85.

80.

87.

88.

89.

90.

The method of claim 81 or 82, wherein the sense strand comprises two consecutive

phosphorothioate internucleotide linkages between the terminal nucleotides at the 3" end.

The method of any one of claims 58 to 84, wherein the antisense strand comprises or

consists of a sequence selected from the antisense sequences listed in Table 1 or Table 2.

The method of any one of claims 58 to 85, wherein the sense strand comprises or consists

of a sequence selected from the sense sequences listed in Table 1 or Table 2.

The method of any one of claims 58 to 86, wherein the sense and antisense strands,
respectively, comprise or consist of SEQ ID NOs: 15 and 559, SEQ ID NOs: 24 and 568,
SEQ ID NOs: 125 and 669, SEQ ID NOs: 127 and 671, SEQ ID NOs: 222 and 766, SEQ
ID NOs: 406 and 950, SEQ ID NOs: 448 and 992, SEQ ID NOs: 498 and 1042, SEQ ID
NOs: 502 and 1046, SEQ ID NOs: 503 and 1047, SEQ ID NOs: 504 and 1048, SEQ ID
NOs: 513 and 1057, SEQ ID NOs: 526 and 1070, SEQ ID NOs: 527 and 1071, SEQ ID
NOs: 533 and 1077, or SEQ ID NOs: 534 and 1078.

The method of claim 87, wherein the sense and antisense strands, respectively, comprise
or consist of SEQ ID NOs: 24 and 568, SEQ ID NOs: 406 and 950, SEQ ID NOs: 498
and 1042, SEQ ID NOs: 503 and 1047, SEQ ID NOs: 504 and 1048, SEQ ID NOs: 513
and 1057, SEQ ID NOs: 527 and 1071, or SEQ ID NOs: 534 and 1078.

The method of claim 87, wherein the sense and antisense strands, respectively, comprise

or consist of SEQ ID NOs: 498 and 1042.

The method of any one of claims 58 to 86, wherein the RNAi construct is D-1557, D-

1597, D-1612, D-1614, D-1623, D-1650, D-1667, D-1680, D-1682, D-1685, D-1686, D-
1690, D-1697, D-1698, D-1699, D-1702, D-1704, D-1705, D-1709, D-1768, D-1846, D-
1849, D-1853, D-1856, D-1858, D-1861, D-1862, D-1863, D-1864, D-1865, D-1866, D-
1868, D-1869, D-1870, D-1871, D-1873, D-1875, D-1876, D-1877, D-1878, D-1879, D-
1880, D-1881, D-1883, D-1884, D-1885, D-1886, D-1887, D-1888, D-1899, D-1896, D-
1955, D-1970, D-1972, D-1975, D-1976, D-1977, D-1979, D-1980, D-1981, D-1982, D-
1983, D-1984, D-1985, D-1987, D-1988, D-1989, D-1990, D-1991, D-1992, D-1993, D-
1994, D-1995, D-1996, D-1997, D-1998, D-2000, D-2001, D-2002, D-2003, D-2004, D-
2005, D-2012, D-2013, D-2014, D-2017, D-2021, D-2022, D-2023, D-2040, D-2044, D-
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91.

93.

94.

9s.

96.

97.

2045, D-2047, D-2049, D-2051, D-2052, D-2053, D-2054, D-2038, D-2061, D-2075, D-
2077, D-2079, D-2080, D-2081, D-2083, D-2090, D-2091, or D-2093.

The method of any one of claims 58 to 86, wherein the RNAi construct is D-1492, D-
1614, D-1697, D-1702, D-1709, D-1716, D-1723, D-1730, D-1737, D-1856, D-1863, D-
1865, D-1866, D-1869, D-1872, D-1877, D-1878, D-1879, D-1880, D-1881, D-1884, D-
1887, D-1978, D-1987, D-1992, D-1997, D-2002, D-2008, D-2017, D-2049, D-2054, or
D-2090.

The method of any one of claims 58 to 86, wherein the sense and antisense strands,
respectively, comprise or consist of SEQ ID NOs: 1800 and 2648 (D-1709) or SEQ ID
NOs: 2861 and 3115 (D-1887).

An RNAI construct comprising a sense strand and an antisense strand, wherein the
antisense strand comprises a region comprising a sequence that is substantially
complementary to at least 15 contiguous nucleotides within a target polynucleotide,
wherein the RN AIi construct is conjugated to a fatty acid molecule, and wherein the fatty

acid is attached through a phosphorothioate linkage.
The RNAI construct of claim 93, wherein the fatty acid is C22.

An RNAI construct of claim 93 or claim 94, wherein the antisense strand comprises a
region comprising a sequence that is substantially complementary to at least 15
contiguous nucleotides within nucleotides 1300-1375 or 4900-5300 of the FAM134
mRNA sequence set forth in SEQ ID NO: 1.

An RNAI construct of claim 93 or 94, wherein the antisense strand comprises a region
comprising a sequence that is substantially complementary to a F4M134 mRNA
sequence, and wherein said region comprises at least 15 contiguous nucleotides from an

antisense sequence listed in Table 1 or Table 2.

A non-therapeutic or cosmetic method for reducing the body weight or fat mass of an
individual comprising applying or administering the RNAi construct of any one of claims

1 to 44 to that individual.
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