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(57) Abstract: Provided herein are PPP1R15B RNAI agents and compositions comprising a PPP1R15B RNAi agent. Also provided
herein are methods of using the PPP1R15B RNAi agents or compositions comprising a PPP1R15B RNAi agent for reducing PPP1R15B
expression, and/or treating PPP1R15B associated metabolic disorder in a subject.
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PPPIRISB RNA INTERFERENCE AGENTS
SEQUENCE LISTING

(0001} The present application is being filed along with a Sequence Listing in §T.26 XML
format. The Sequence Listing is provided as a file titled 30554 WO xml created September 10,
2024, and 18 2.26 megabytes in size. The Sequence Listing information in the 8T.26 XML format

18 incorporated herein by reference in its entirety.
BACKGROUND

00021 PPPIR15B gene encodes the protein phosphatase 1 regulatory subunit 15B (also
known as constitutive repressor of eff 2a phosphorylation or CReP), which is a critical subunit of
the phosphatase coroplex that promotes the dephosphorylation of eukaryotic trauslation 1mtiation
factor 2A {elF2a). elF2uis a central component of the integrated stress response (ISR}, an
evolutionarly conserved wntracellular signaling system that helps the cell, tissue, organism to
adapt to different environmental and pathological conditions and restore balance (Mauro Costa-
Mattioli and Peter Walter, Science. 2020;368(0489): eaatS314). PPPIRI1ISB /CReP ablation
causes constitutive elF20 phosphorylation in the liver, which feads o activation of the activation
transcription factor 4 {ATF4) transcriptional program {(Xu, et al., Hepatology. 2018; 08(6): 2167~
2181

[0003] ISR activation has been observed in metabolic diseases including diabetes, hepatic
steatosis, steatohepatitis and obesity. I bas been reported that PPPIR 5B /CReP ablation causes
constitutive elF2u phosphorylation in the liver, which leads to activation of the ATF4
transcriptional program (Xu, et al,, Hepatology. 2018; 68(6): 2167-2181). Liver-specific
PPPIR135B /CReP knockout mice exhibited marked browning of white adipose tissue, increased
energy expenditure and insulin sensitivity (Xu, et al., Hepatology. 2018; 68(6): 2167-2181).
{0004} RNA interference (RNAI) is a highly conserved regulatory mechanism in

which RNA molecules are involved in sequence-specific suppression of gene expression by
double-stranded RNA molecules (dsRNA) (Fire et al, Nature 391:806-811, 1998},

[0005] There remains a need for therapeutic agents that can inhibit or adjust the expression
of PPPIR15B/CReP for treating PPPIR 1SR associated metabolic disorders, e g, by utilizing

RNA:L
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SUMMARY OF INVENTION

00061 Provided herein are PPPIR1SB RNAI agents and compositions comprising a
PPPIR15B RNA1 agent. Also provided herein are methods of using the PPPIR15B RNAG
agents or compositions comprising a PPPIR1SB RNAI agent for treating PPPIR1SB associated
metabolic disorder, such as obesity, Type 2 diabetes {T2D), or nonalcoholic steatchepatitis
{NASH), sonalcoholic fatty liver disease (NAFLD), dyslipideria, or metabolic syndromein a
subject.
{00071 In one aspect, provided herein are PPPIR1SB RMNAJ agent comprising a sense strand
and an antisense strand, wherein the sense strand and the antisense strand form a duplex, and
wherein the antisense strand is complementary to a region of PPP1RISB mRNA. In some
embodiments, provided herein are PPPIR15SB RNAI agent comprising a sense strand and an
antisense strand, wherein the sense strand and the antisense strand form a duplex, wherein the
sense strand comprises a nucleic acid sequence selected from any one of SEQ ID NOs: 81-159,
and the antisense strand comprises a nucleic acid sequence selected from any one of SEQ ID
NOs: 160-238, wherein optionally one or more nucleotides of the sense strand and the antisense
strand are independently modified nucleotides, and wherein optionally one or more
wternucleotide hinkages of the sense strand and the antisense strand are modified internuciectide
finkages.
00081 In some embodiments, the sense strand is linked to a delivery moiety, e.g,alipidora
carbohvdrate. In some embodiuments, the delivery motety is linked to the 37 end of the sense
strand, optionally via a linker (L), In some embodiments, the delivery moiety comprises a
GalNAc {(N-acetylgalactosamine) moitety. In some embodiments, the delivery moiety comprises
Formula {1} {Ac means acetyl}:

HO OH H O

HG%/%&"OM”N\:/U\N}\

- NHAc ) o £ H

Ha\\-&i:”%v@\vf%/\\[(“\”‘wmﬁ
NHAS o i L
HO g
HO&%\»’O\/\/\H/NH

NHAG

G

o



WO 2025/075868 PCT/US2024/048763

(00091 {n another aspect, provided herein are PPPIR15B RNAt agent comprising Formula
(I} R-L-D, wherein R 15 a double stranded RNA (dsRNA) comprising a sense stand and an
antisense strand, wherein the antisense strand ts complementary to0 PPPIR15B mRNA, wherein

L ig a linker, or optionally absent, and wherein D is a delivery motety comprising Formula (II):
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(000101 Exemplary sense strand and antisense strand sequences of the dsRNA of PPPIRISB
RINAI agent are provided 1in Tables 1 and 2. In some embodiments, the sense strand comprises a
nucleic acid sequence selecied from any one of SEGQ 1D NOs: 2-80, wherein optionally one or
more nucleotides of the sense strand are independently modified nucleotides, and wherein
optionally one or more internucieotide linkages of the sense strand are modified internucleotide
linkages. In some embodiments, the sense strand comprises a nucleic acid sequence selecied
from any one of SEQ ID NGs: 81-159, and the antisense strand comprises a nucleic acid
sequence selected from any one of SEQ ID NOs: 160-238, wherein optionally one or more
nucleotides of the sense strand and the antisense strand are independently modified nucleotides,
and wherein optionally one or more intersucleotide linkages of the sense strand and the antisense
strand are modified internuciectide linkages.
[00011]  In some embodiments, the sense strand and the antisense strand comprise a pair of
nucleic acid sequences of the sense strand and the antisense strand of any one of dsRNA No. 1-
79, wherein optionally one or more nucleotides of the sense strand and the antisense strand are
mdependently modified nucleotides, and wherein optionally one or more internucleotide linkages
of the sense strand and the antisense strand are modified internucleotide linkages.
(00012}  In some embodunents, the sense strand and the antisense strand comprise a pair of
nucleic acid sequences selected from the group consisting oft

{a} the sense strand comprises a first nucleic acid sequence of SEQ 1D NO: 93, and the

antisense strand comprises a second nucleic acid sequence of SEQ 1D NG 172;

(9]
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(b} the sense strand comprises a first nucletc acid sequence of SEQ D NG 123, and the
antisense strand comprises a second nucleic acid sequence of SEQ 1D NO: 202;
(¢} the sense strand comprises a first nucleic acid sequence of SEQ D NGO 125, and the
antisense strand comprises a second mucleic acid sequence of SEQ ID NG: 204;
{(d) the sense strand comprises a first nucleic acid sequence of SEQ ID NG 129, and the
antisense strand comprises a second nucleic acid sequence of SEQ [D NO: 208;
{&) the senge strand comprises a first nucleic acid sequence of SEQ ID NG 132, and the
antisense strand comprises a second nucleic acid sequence of SEQ ID NQO: 211,
(fy the sense strand comprises a first nucleic acid sequence of SEQ ID NO: 136, and the
antisense strand comprises a second nucleic acid sequence of SEQ 1D NO: 215; and
{g) the sense strand coraprises a first nucleic acid sequence of SEQ ID NG: 157, and the
antisense strand comprises a second nucleic acid sequence of SEQ 1D NO: 236,
wherein optionally one or more nucleotides of the sense strand and the antisense strand are
independently modified nucleotides, and wherein optionally one or more internucleotide linkages
of the sense strand and the antisense strand are modified internucleotide linkages.
{00013}  The PPPIRISB RNAJ agents described herein may iuclude modifications. The
modifications can be made to one or more nucleotides of the sense strand and/or antisense strand
or to the internucleotide linkages.  In some embodiments, one or more nucleotides of the sense
strand are modified nucleotides. In some embodiments, each nucleotide of the sense strand s a
modified nucleotide. In some embodiments, one or more nucleotides of the antisense strand are
modified nucleotides. [n some embodiments, each nuclectide of the antisense strand 1s a
modified nuclectide. In some embodiments, the modified nucleotide is a 2'-fluoroc modified
nucleotide, 2-O-methy] modified nucleotide, 27 deoxy nucleotide (DNA), or 2-0O-alkyl modified
nucleotide.
[00014]  In some embodiments, the sense strand has four 2'-fluore modified nucleotides, e.g.,
at positions 7, 9, 10, 11 from the 5° end of the sense sirand. In some embodiments, the cther
nucleotides of the sense strand are 2'-O-methyl modified nucleotides. In some embodiments, the
antisense strand has four 2'-fluoro modified nuclectides, e.g., at positions 2, 6, 14, 16 from the 57
end of the antisense strand. In some embodiments, the other nucleotides of the antisense strand

are 2'-O-moethyl woditied nucleotides.
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[OO01ST  In some embodiments, the sense strand has three 2'-fluoro modified nucleotides, e g |
at positions 9, 10, 11 from the 57 end of the sense strand. In some embodiments, the other
nucteotides of the sense sirand are 2'-O-methvl modified nucieotides. In some embodiments, the
antisense strand has five 2'-fluoro modified nucleotides, e g, at positions 2, 5, 7, 14, 16 from the
57 end of the antisense strand. In some embodiments, the antisense strand has five 2'-fluoro
modified nucleotides, e.g., at positions 2, 5, 8, 14, 16 from the 5" end of the antisense strand. In
some embodiments, the antisense strand has five 2'-fluoro modified nucleotides, e.g , at positions
2, 3,7, 14, 16 from the 5° end of the antisense strand. In some embodiments, the other
nucleotides of the antisense strand are 2'-O-methyl modified nucleotides.
(00016} In some embodiments, the S7 end of the antisense strand has 3 phosphate or §
vinylphosphonate (5°-VP).
f00017] In some embodiments, the sense strand or the antisense sirand comprises an abasic
moiety or inverted abasic motety.
[O0018]  In some embodiments, the sense sirand and the antisense strand have ove or more
modified internuclectide linkages. In some embodiments, the modified internucieotide linkage is
phosphorothicate linkage. In some embodiments, the sense strand has four or five
phosphorothioate linkages. In some embodiments, the antisense strand has four or five
phosphorothioate hinkages. In some embodiments, the sense strand and the antisense strand each
has four or five phosphorothicate linkages. In some embodiments, the sense strand has four
phosphorothicate linkages and the antisense strand has five phosphorothioate linkages.
[00019]  Exemplary modified sense strand and antisense sirand nucleic acid sequences of
PPPIR1SB RNAI agent are provided in Table 3. In some embodiments, the sense strand and the
antisense strand comprise a pair of nucleic acid sequences of the sense strand aund the antisense
strand of any one of dsRNA No. 86-186.
[00020]  In some embodiments, the sense strand and the antisense strand comprise a pair of
aucleic acid sequences selected from the group consisting of’

{a) the sense strand comprises a first nucleic acid sequence of SEQ ID NO: 251, and the

antisense strand compuises a second nucleic acid sequence of SEQ 1D NO: 340;
{b) the sense strand comprises a first nucleic acid sequence of SEQ ID NO: 281, and the

antisense strand comprises a second nucletc acid sequence of SEQ ID NO: 370;
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(¢} the sense strand comprises a first nucleic acid sequence of SEQ 1D NG 283, and the
antisense strand comprises a second nucleic acid sequence of SEQ 1D NO: 372;
{d} the sense strand comprises a first nucleic acid sequence of SEQ D NO: 287, and the
antisense strand comprises a second mucleic acid sequence of SEQ ID NG: 376;
(e} the sense strand comprises a fivst nucletc acid sequence of SEQ 1D NO: 290, and the
antisense strand comprises a second nucleic acid sequence of SEQ D NO: 379;
{f) the senge strand comprises a first nucleic acid sequence of SEQG ID NG 294, and the
antisense strand comprises a second nucleic acid sequence of SEQ 1D NO: 383, and
{g) the sense strand comprises a first nucleic acid sequence of SEQ ID NG 315, and the
antisense strand comprises a second nucleic acid sequence of SEQ 1D NO: 404,
(000217 In some embodiments, L (linker) 1s present and comprises Formula (31) or Formula
vy
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(000221  In another aspect, provided herein are pharmaceutical compositions comprising an
PPPIR1SB RNAI agent described herein and a pharmaceutically acceptable carrier. Also
provided herein are pharmaceutical compositions comprising a means for reducing PPPIRISB
expression in a cell and a pharmaceutically acceptable carrier.

f000231  In another aspect, provided herein are methods of treating a PPPIR158 associated
metabolic disorder, such as cbesity, Type 2 diabetes, nonalcoholic steatohepatitis (NASH),
novalcoholic fatty liver disease (NAFLD), dyslipidemia, or metabolic syndrome in a patient o
need thereof, and such method comprises administering to the patient an effective amount of a

PPPIRISBE RNAI agent or a pharmaceutical composition described herein. In some

6
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embodiments, the PPPIR15B RNAI agent or the pharmaceutical composttion is administered to
the patient intravenously or subcutaneously. In some embediments, such methods turther
comprise administering a second therapeutic agent (e.g, an incretin} to the patient.

[00024]  Also provided herein are methods of reducing PPPIR15B expression in a cell, such
methods cormprising: infroducing a PPPIR1SB RNAj agent descnibed heretn into the cell; and
incubating the cell for a time sufficient for degradation of PPPIRI5B mRNA, thereby reducing
PPPIR15B expression o the cell

(00025}  In another aspect, provided herein are PPPIR15SB RNAI agents or the pharmaceutical
composition comprising an PPPIRISB RINA1 agent for use in a therapy. Also provided are
PPPIR15B RNAI agents or pharmaceutical compositions comprising a PPPIR15B RNAj agent
for use in the treatment of a PPPIR15B associated metabolic disorder, such as obesity, Tvpe 2
diabetes, nonalcoholic steatohepatitis (NASH), nonalcoholic fatty tiver disease (NAFLD),
dyslipidemia, or metabolic syndrome. Also provided herein are uses of PPPIR15B RNAI agents
in the wanufacture of a wedicament for the treatment of a PPPIR15B associated metabolic
disorder, such as obesity, Type 2 diabetes, nonalcoholic steatohepatitis (NASH), nonalcoholic

fatty liver disease (NAFLD), dyshipidenua, or metabolic syndrome.

BRIEF DESCRIPTION OF THE DRAWINGS

100026} Figure 1 is a bar graph showing the percent body weight change n diet-induced obese
(DI} mice up to day 171 after a single dose of a PPPIR1SB RNAI agent {dsRNA No. 122}, a
daily GLP-1R agonist, or a combination of the PPPIR15SB RNA1 agent (dsRNA No. 122} and
daily GLP-1R agonist.

(000271 Figure 2 is a line graph tllustrating energy expenditure in 21O mice up to day 10 after

a single dose of a PPPIR1I5B RNAi agent (dsRNA No. 122} as compared with vehicle.

DETAILED DESCRIPTION

(00028} Provided herein are PPPIR15B RNAI agents and composifions comprising a
PPPIR1SB RNAI agent. Also provided herein are methods of using the PPPIRISB RNAI
agents or compositions comprising a PPPIR15B RNAI agent for treating PPPIR15B associated
metabolic disorder, such as obesity, Type 2 diabetes, nonalcoholic steatohepatitis (NASH),

nonalcoholic fatty liver disease (NAFLD), dyslipidemia, or metabolic syndrome, in a subject.
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[O00291  In one aspect, provided herein are PPPIR15B RNA1 agent comprising a sense strand
and an antisense strand, wherein the sense strand and the antisense strand form a duplex, and
wherein the antisense strand is complementary to a region of PPPIRTSB mRNA. In some
embodiments, the sense strand and the antisense strand are each 15-30 nucleotides in length, e g |
20-25 nucieotides in length. In some embodiments, provided herein are PPPIR15B RNA1 agents
comprising a sense strand of 21 nuclectides and an antisense strand of 23 nuclectides. In some
embodiments, the sense strand and antisense strand of the PPP1R15B RNA1 agent ray have
overhangs at either the 5" end or the 37 end (i.¢, 5” overhang or 3" overhang). For example, the
sense strand and the antisense strand may have S° or 37 overhangs of 1 to 5 nucleotides.
[O00301  Exemplary sense strand and antisense strand sequences of PPPIR15SB RNAi agent are
provided in Tables 1 and 2.
[00031] In some embodiments, provided herein are PPPIR15B RNAI agent comprising 2
sense strand and an antisense strand, wherein the sense strand and the antisense strand form a
duplex, wherein the sense strand comprises a nucleic acid sequence selected from any oue of
SEQ ID Nds: 81-159, and the antisense strand comprises a nucleic acid sequence selected from
any one of SEQ ID NOs: 160-238, wherein opticually one or roore nucleotides of the sense
strand and the antisense sirand are independently modified nuclectides, and wherein optionally
one or more internucleotide linkages of the sense strand and the antisense strand are modified
internucteotide linkages.
(000321  In some embodiments, the sense strand is linked to a delivery motety, e g alipidora
carbohydrate. The delivery rmotety can facilitate the entry of RNA1 agent into the cells. In some
embodiments, the delivery motety is linked to the 37 end of the sense strand, optionally viaa
hnker. In some embodiments, the delivery motety comprises a GalNAc (N-acetylgalactosarnine)
moiety. In some embodiments, the delivery moiety comprises Formula {I1) {Ac means acetyl}:
o P
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(000331 In another aspect, provided herein are PPPIR15B RNAI agent comprising Formula
(I} R-L-D, wherein R 15 a double stranded RNA (dsRNA) comprising a sense stand and an
antisense strand, wherein the antisense strand ts complementary to0 PPPIR15B mRNA, wherein

L ig a linker, or optionally absent, and wherein D is a delivery motety comprising Formula (II):

OH
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(000341 Exemplary sense strand and antisense strand sequences of the dsRNA of PPPIRISB
RINAI agent are provided 1in Tables 1 and 2. In some embodiments, the sense strand comprises a
nucleic acid sequence selecied from any one of SEGQ 1D NOs: 2-80, wherein optionally one or
more nucleotides of the sense strand are independently modified nucleotides, and wherein
optionally one or more internucieotide linkages of the sense strand are modified internucleotide
linkages. In some embodiments, the sense strand comprises a nucleic acid sequence selecied
from any one of SEQ ID NGs: 81-159, and the antisense strand comprises a nucleic acid
sequence selected from any one of SEQ ID NOs: 160-238, wherein optionally one or more
nucleotides of the sense strand and the antisense strand are independently modified nucleotides,
and wherein optionally one or more intersucleotide linkages of the sense strand and the antisense
strand are modified internuciectide linkages.

{00035} In some embodiments, the sense strand and the antisense strand comprise a pair of
nucleic acid sequences of the sense strand and the antisense strand of any one of dsRNA No. 1-
79, wherein optionally one or more nucleotides of the sense strand and the antisense strand are
mdependently modified nucleotides, and wherein optionally one or more internucleotide linkages
of the sense strand and the antisense strand are modified internucleotide linkages.

[00036]  In some embodumnents, the sense strand and the antisense strand comprise a pair of

nucleic acid sequences selected from the group consisting oft
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(a} the sense strand comprises a first nucleic acid sequence having at feast 90% sequence
identity to SEQ ID NO: 93, and the antisense strand comprises a second nucleic acid
sequence having at least 90% sequence wdentity to SEQ ID NO: 172

(b} the sense strand comprises a first nucleic acid sequence having at least 30% sequence
identity to SEQ ID NO: 123, and the antisense sivand comwprises a second nucleic acid
sequence having at least 90% sequence identity to SEQ D NO: 202;

{¢) the senge strand comprises a first nucleic acid sequence having at least 90% sequence
identity to SEQ D NG: 125, and the antisense strand comprises a second nucleic acid
sequence having at least 90% sequence identity to SEQ ID NO: 204;

{d) the sense strand comprises a first nucleic acid sequence having at least 90% sequence
identity to SEQ ID NO: 129, and the antisense strand comprises a second nucleic acid
sequence having at least 90% sequence dentity to SEQ I3 NO: 208;

{e) the sense strand comprises a first nucleic acid sequence having at least 90% sequence
identity to SEQ ID NO: 132, and the antisense strand comprises a second nucleic acid
sequence having at least 90% sequence identity to SEQ ID NG: 211,

{(f) the sense strand comprises a first nucleic acid sequence having at least 90% sequence
identity to SEQ D NGO 136, and the antisense strand comprises a second nucleic acid
sequence having at least 90% sequence identity to SEQ ID NO: 215; and

{g) the sense strand comprises a first nucleic acid sequence having at least 90% sequence
identity to SEQ ID NO: 157, and the antisense strand comprises a second nucleic acid
sequence having at least 90% sequence identity to SEQ ID NG: 236,

wherein optionally one or more nucleotides of the sense strand and the antisense strand are
independently modified nucleotides, and wherein optionally one or more internucleotide hinkages
of the sense strand and the antisense strand are modified internucleotide linkages.

(000371 In some embodiments, the sense strand and the antisense strand comprise a pair of
aucleic acid sequences selected from the group consisting of’

{a) the sense strand comprises a first nucleic acid sequence having at least 95% sequence
identity to SEQ ID N 93, and the antisense strand comprises a second nucleic acid

sequence having at least 95% sequence identity to SEQ 1D NO: 172;

10
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(b} the sense strand comprises a first nucleic acid sequence having at feast 95% sequence
identity to SEQ ID NO: 123, and the antisense strand comprises a second nucleic acid
sequence having at least 95% sequence wdentity to SEQ 1D NO: 202;

(¢} the sense strand comprises a tirst nucleic acid sequence having at least 95% sequence
identity to SEQ ID NG: 125, and the antisense sirand comprises a second nucleic acid
sequence having at least 95% sequence identity to SEQ 1D NO: 204;

{d} the senge strand comprises a first nucleic acid sequence having at least 95% sequence
identity to SEQ D NG: 129, and the antisense strand comprises a second nucleic acid
sequence having at least 95% sequence identity to SEQ ID NO: 208;

{e} the sense strand comprises a first nucleic acid sequence having at least 95% sequence
identity to SEQ ID NO: 132, and the antisense strand comprises a second nucleic acid
sequence having at least 95% sequence dentity to SEQ ID NG 211;

{(fy the sense strand comprises a first nucleic acid sequence having at least 95% sequence
identity to SEQ ID NO: 136, and the antisense sirand comprises a second nucleic acid

sequence having at least 95% sequence identity to SEQ 1D NG: 215; and

s’

{g) the sense strand comprises a first nucleic acid sequence having at least 95% sequence
identity to SEQ D NGO 157, and the antisense strand comprises a second nucleic acid
sequence having at least 95% sequence identity to SEQ ID NG: 236,
wherein optionally one or more nucleotides of the sense strand and the antisense sirand are
independently modified nucleotides, and wherein optionally one or more internucleotide linkages
of the sense sirand and the antisense strand are modified internucleotide hokages.
[00038]  In some embodiments, the sense strand and the antisense strand comprise a pair of
nuclerc acid sequences selected from the group consisting of
{a) the sense strand comprises a first nucleic acid sequence of SEQ ID NO: 83, and the
antisense strand comprises a second nucleic acid sequence of SEQ ID NO: 172;
{1} the sense strand comprises a first nucleic acid sequence of SEQ ID NG 123, and the
antisense strand comprises a second nuclete acid sequence of SEQ ID NO: 202;
(¢} the sense strand comprises a first nucletc acid sequence of SEQ 1D NG: 125, and the
antisense strand comprises a second nucleic acid sequence of SEQ D NO: 204;
{d) the sense strand coraprises a first nucleic acid sequence of SEQ ID NGO 129, and the

antisense strand comprises a second nucleic acid sequence of SEQ 1D NO: 208;

11
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(e} the sense strand comprises a first nucleic acid sequence of SEQ 1D NG 132, and the
antisense strand comprises a second nucleic acid sequence of SEQ 1D NO: 211;
(f} the sense strand comprises a first nucleic acid sequence of SEQ ID NG 136, and the
antisense strand comprises a second nucleic acid sequence of SEQ ID NGO 215; and
{g) the sense strand comprises a first nucleic acid sequence of SEQ ID NG 157, and the
antisense strand comprises a second nucleic acid sequence of SEQ [D NQ: 236,
wherein optionally one or more nuclectides of the sense strand and the avtisense strand are
mdependently modified nuclectides, and wherein optionally one or more internuclectide linkages

of the sense strand and the antisense strand are modified internucleotide linkages.

Table 1: Exemplary sense strand sequences of PPPIRISE RNAJ agents

SEQ | Sense Strand (37 t0 37} Start position of Start position of

D target region on target region on

NG human PPPIRIAB mouse PPPIRISB
transcript transcript
NM 032833 5(8EQ | NM 1338193 (SEQ
IDNO: D) D NG: 425)

2 UACGUGUAACGUGGAGAU | N/A 5477

3 GAUGAAGCAGAGAAUCUU | 2048 2172

4 UGUAUAUAAUUAUUAACU | N/A 35515

3 GGCACACACCAUUAUGCC | N/A 4079

6 AGCAGUCUGUUUUGUGAA | N/A 1683

7 GAAGUUGCCAUUGGCUAC | N/A 2568

8 VAAUGGGCUUUAUGGGUU | N/A 3499

9 GGUGUCCCCUGCUGCAGA | N/A 1398

1 UCUGAAUCAGACGUGGAA | N/A 192

3 VUAUAUUUUGGGAGGCGC | 1687 1814

12 GUUUGGCUUGCACAUGGC | N/A 3937

13 GACUGGGAAAGCGGGGUU | N/A 4046

14 AGAAACGAAUUCAAGAAA | 2424 2548

15 AAGAUAAUGGUUAUCAUA | N/A 1513

16 GCUAACAAAGGGCAAGAG | N/A 1479

17 CGGUCGCCACCGCUUGEG | N/A 365

i8 GOGAAACGCCGCCGUCGUC [ N/A 252

19 CGAUCGCACGCCUGCUCU | N/A 660

20 AUGGACCCACAACAUUGC | N/A 1560

21 CUUCUGGAGGCAGGGGCU | N/A 3084

22 UAACUAAUCUGUAAAUUG | 5210 3328
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23 UCCGCCUCUCGGGAGGLUA | N/A 44
24 CGGGAGUAAUCUGCCGCU | N/A 897
25 AACUAGGGGGUAUUUGGE | N/A 4266
26 UCUUUUTAAGAUALIUUCC | N/A 3991
27 GAGAAGCAAAGCAGAAAG | N/A 4478
28 AACGCACAGGGLUCCGGAA | NA 543
29 COCACGLCUGCUCUUCGE | N/A 664
30 GCOGOCCAUUUUGAGCUUC | 632 161
31 GAACUCCGCUCUGCCOGA | N/A 716
32 UGGACAUGUUUUUAAAGA | N/A 2750
33 ACCAUVAGUUCCGGGGAGG | 2007 2131
34 CGGAGCCCACUGAGAAAA | N/A 1621
35 GCCGUUGCGGOCAGAGAU | N/A 1367
36 GCCUCUUCUGAGGCUACA | N/A 2298
7 CGCCUCUCUCUACAGAAG | N/A i411
38 GCAAACUGUCCAUUUGGA | N/A 4134
39 GUGAGOGCAAGUCCGCCUC | N/A 34
40 UCUCUGUAGCUUUCAAGA | N/A 4188
41 ACCAGAUGGCUAGAUUUL | 686 843
42 CUUVACUUUCUUGUAAGGC | 2218 2339
43 UCACCUUUGGAACUCUUY | 1831 1938
44 GAAACGAAUUCAAGAAALC | 2425 2549
435 UVUUGCACUUUCAAAACGU | 2830 3064
46 UVAUUAUAUAAGUGGUGAU | 2334 2478
47 UVAAGUGGUGAUGAGGAUC | 2361 2485
43 CAACAAACUGAUAGAUUA | 1672 1799
44 AUGGAUGCAGGUUCCAGA | 2409 2333
36 GAGUAUUAUVAUAAGUGGU | 2351 2475
51 GCAGGUUCCAGAAACGAA | 2413 2539
32 ACUACCUCAGUUUAUAAU | 3880 4706
33 ACGAAUUCAAGAAACAGA | 2428 2552
34 GAUAGAUUAUAUUUUGGE | 1681 18308
35 VAUAUAAGUOGGUGAUGAG | 2357 2481
56 AGGUUCCAGAAACGAAUL] | 2417 2541
57 CAGGUUCCAGAAACGAAU | 2416 25340
S8 UVACCUCAGUUUAUAAUCU | 3942 4708
59 UAGCAACAAACUGAUAGA | 1669 1796
60 CCAUUUUGAGCUUCGOUU | 635 165
61 AGGGAUGGAUGCAGGULIC | 2405 2529
52 CACCCCUGACCAAGAUAA | 1348 1502
653 UUAAGGCUCCUUUUCAAC | 2118 2242
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64 AUUCAGACGGCUGCCAGA | 1892 2019
63 AACGAAUUCAAGAAACAG | 2427 2551
66 GAUGAGGAUCGCAAAGGA | 2369 2493
67 UGAUAGAUUAUAUUUUGG | 1680 1807
68 AAGGCCUUCACCUUUGGA | 1824 1951
69 AUUAUAUUUUGGGAGGCG | 1686 1513
70 GAUGGAUGCAGGUUCCAG | 2408 2332
71 CAUACCUUACUUUCUUGU | 2210 2334
72 GCAACAAACUGAUAGAUU | 1671 1798
73 VAUCCAGGUUUGUUGUGU | 3626 4445
74 GGCCAUUUUGAGCUUCGC | 634 163
75 AGAUUAUVAUUUUGGGAGG | 1684 1811
76 CCAGAUGGCUAGAUUUUG | 687 844
77 AAAAAAUGUUUAAUAGAC | 2484 2608
78 UGAUGAGGAUCGCAAAGG | 2368 2492
79 UUGAUUGGCUAGAGGAGG | 828 982
&0 UGAUUGGCUAGAGGAGGE | 829 983
Table 2: Unmodified sense strand and antisense strand sequences of PPPIRISE RNAG
agents
dsRMNA Sense Strand (8"t 3°) | SEQ | Antisense Strand (87t | SEQ | Stant Start
Ne. B 3} i position of | position
NG NO target of target
region on | region on
fiuman MOuSE
PPPIRISB | PPPIRIS
transeript | B
NB_63283 | traoseript
3.5 NM 1338
{SEQ ID 133 (SEQ
NG: 1) D NO:
425}
! UUUACGUGUAACG | 81 UAUCUCCACGUUAC 160 | N/A 3477
UGGAGAUA ACGUAAAALU
2 CAGAUGAAGCAGA | 82 UAAGAUUCUCUGCU 161 | 2048 2172
GAAUCUUA UCAUCUGCA
3 UUUGUAUAUAAUU | &3 UVAGUUAAUAAUUAU 162 | N/A 5513
AUUAACUA AUACAAAUA
4 AAGGCACACACCA | 84 UGGCAUAAUGGUGU 163 | N/A 4079
UUAUGCCA GUGCCUUUG
3 GAAGCAGUCUGUU | 85 UUUCACAAAACAGA 164 | N/A 1683
UUGUGAAA CUGCUULCCC
6 CAGAAGUUGCCAU | 86 UGUAGCCAAUGGCA 165 | N/A 2568
UGGCUACA ACUUCUGUU
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7 AUUAAUGGGCUUU | 87 UAACCCAUAAAGCC 166 | N/A 3499
AUGGGUUA CAUUAAUUU

& GCGGUGUCCCCUG | 88 VUCUGCAGCAGGGE 167 | N/A 1598
CUGCAGAA ACACCGLCU

G UGUCUGAAUCAGA | 89 VUUCCACGUCUGAU 168 1 N/A 1973
CGUGGAAA UCAGACAGG

10 GAUUAUAUTUUGG | 90 UGCGCCUCCCAAAA 169 | 1687 1814
GAGGCGCA UAUAAUCUA

1 UUGUIIGGCUUGE | 9 UGCCAUGUGCAAGC 170 | N/A 3937
ACAUGGCA CAAACAAGA

12 UUGACUGGGAAAG | 92 UVAACCCCGOUUUCT 171 I N/A 4446
COGGGULA CAGUCAAGA

13 CCAGAAACGAAUU | 93 UUUUCUUGAAUUCG 1721 2424 2548
CAAGAAAA UUUCUGGAA

14 CCAAGAUAAUGGT | 94 UVUAUGAUAGCCAUU 173 | N/A 1513
UAUCAUAA AUCULGGUC

15 AGGUCUAACAAAGG | 95 UCUCUUGCCCUUUG 174 | N/A 1479
GCAAGAGA VUAGCCUGG

16 CGOGGUCGCCACC | 9 UCGCAAGCGGUGHT 175§ N/A 365
GCUUGLGA GACCGCGGU

17 CCGGAAALGCCGC | 97 UGACGACGGCGGLG 176 | N/A 252
CGUCGUCA VUUCCGGUG

13 GGCQAUCGCACGC | 98 VAGAGCAGGCGUGT 177 | N/A 660
CUGCUCUA GAUCGCCGA

19 GOGAUGGACCCACA |99 UGCAAUGUUGUGGG 178 | N/A 1560
ACAUUGCA UCCAUCCGG

20 UUCUUCUGGAGGC | 100 VAGCCCCUGCCUCC 179 { N/A 3084
AGGGGCUA AGAAGAAAC

21 AUUAACUAAUCUG | 101 UCAAUUUACAGAUU 180 5210 3528
UAAAUUGA AGUUAAUAA

22 AGUCCGCCUCUCG | 102 UUGCCUCCCGAGADG 181 | N/A 44
GGAGGLAA GCGGACUUG

23 GACGGGAGGAAUC | 1063 UVAGCGGCAGALUCT 182 { N/A 897
UGCCGCUA UCCCGUCCU

24 UUAACUAGGGGGU | 104 UCCCAAAUACCCCC 183 | N/A 4266
AUUUGGGA UAGUUAAAA

25 GGUCUUULUUAAGA | 105 UGGAAAUAUCUUAA 184 1 DN/A 3691
UAUUUCCA AAAGACCUA

26 GAGAGAAGUAAAG | 106 UCHUUCUGCUUUGT 185 | N/A 4478
CAGAAAGA CUCUA

27 GUAACGCACAGGG | 107 UUUCCGGGCCCUGU 186 | N/A 393
CCCGGAAA GCGUUCCUG

28 AUCGCACGCLUGE | 108 UCCGAAGAGCAGGO 187 | N/A 664
UCUUCGGA GUGCOALICG

29 CUGCGGCCAUUUY | 108 UGAAGCUCAAAAUG 188 | 632 {6l
GAGCUUCA GCCGCAGCO

36 GQGGAACUCCGCUC | 10 WCGGGCAGAGLGG 189 { N/A 716
UGCCCOAA AGUUCCCGE

31 CUUGGACAUGUUU | 11 DUCUUUAAAAACAY 190 | N/A 2730
UUAAAGAA GUCCAAGGA

15
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32 CGACCAUAGUUCC | 112 UCCUCCCCGGAALCU 191 | 2007 2131
GGGUGAGGA AUGGUCGHG

33 GCCGGAGCCCACYU | 113 VUUUUCUCAGUGGE 192 1 N/A te2]
GAGAAAAA CUCCGGLCU

34 CAGCCGUUGCGEEG | 14 UVAUCUCUGCCCGCA 193 1 N/A 1367
CAGAGAUA ACGGCUGAG

35 AGGCCUCUUCUGA | 115 UUGUAGCCUCAGAA 194 | N/A 2298
QGCUACAA GAGGCCUUY

36 UCCGCCUCHUCUCY | 16 UCUUCUGUAGAGAG 195 | N/A 1411
ACAGAAGA AGGCGGACA

37 GUGCAAACUGUCC | 117 UUCCAAAUGGACAG 196 | N/A 4134
AUUUGGAA UUUGCACAG

33 GGGUGAGGCAAGU | 118 UGAGGCGCGACUUGE 197 | N/A 34
COGCCUCA CUCACCCUC

39 GCUCUCUGUAGCY | 119 JWCUUGAAAGCUAC 198 | N/A 4188
UUCAAGAA AGAGAGCCA

40 CUACCAGAUGGCY | 120 UAAAAUCUAGCCAY 199 | 686 843
AGAUULULA CUGGUAGHA

41 ACCUUACULLCUL |12l UGCCUUACAAGAAA 200 1 2215 233¢
GUAAGGCA GUAAGGUAU

42 CUUCACCUUUGGA | 122 UAAAGAGUUCCAAA 201 1 1831 1958
ACUCUUUA GGUGAAGGC

43 CAGAAACGAAUUC | 133 UGUUUCTTUGAAULUC 202 | 2425 2549
AAGAAACA GUUUCUGGA

44 AUUUUGCACUUUC | 124 VACGUUUUGAAAGU 203 1 2850 3064
AAAACGUA GCAAAAUUA

45 AGUAUUAUAUAAG | 125 UAUCACCACUUAUA 204 | 2354 2478
UGGUGAUA UAAUACUCA

46 VAUAAGUGGUGAU | 126 UGAUCCUCAUCACC 205 1 2361 2483
GAGGAUCA ACUUAUAUA

47 AGCAACAAACUGA | 127 UUAAUCUAUCAGUU 206 | 1672 1799
UAGAUUAA UGUUGCUAC

48 GGAUGGAUGCAGG | 128 UUCUGGAACCUGCA 207 1 2409 2533
UUCCAGAA UCCAUCCCU

49 CUGAGUAUUAUAU | 129 UVACCACUUAUAUAA 208 | 2351 2475
AAGUGGUA UACUCAGUA

36 AUGCAGGUUCCAG | 130 UUUCGUUUCUGGAA 200 1 2415 2539
AAACGAAA CCUGCAUCC

51 AAACUACCUCAGU | 131 VAUUAUAAACUGAG 210§ 3980 4706
UUAUAAUA GUAGUUUAC

52 AAACGAAUUCAAG {132 UUCUGUUTUCUUGAA 211 | 2428 2552
AAACAGAA UUCGUUUCY

33 CUGAUAGAUUAUA | 133 UCCCAAAAUAUAAY 212 | 1681 1808
UUUUGGGA CUAUCAGUL

54 AUVAUAUAAGUGG | 134 UCUCAUCACCACUY 213 | 2337 2481
UGAUGAGA AUAUAAUAC

35 GUAGGUUCCAGAA | 133 VAAUUCGUUUCUGE 214 1 2417 2541
ACGAAUUA AACCUGCAU

56 UGCAGGUUCCAGA | 136 VAUUCGUUUCUGGA 215 1 2416 2346
AACGAAUA ACCUGCAUC
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37 ACUACCUCAGUUY | 137 UVAGAUUAUAAACUG 216 | 3982 4708
AUAAUCUA AGGUAGUUY

58 UGUAGCAACAAAC | 138 UUCUAUCAGUUUGU 217 1 1669 1796
UGAUAGAA UGCUACAAA

3¢ GGCCAUUUUGAGC | 139 UAAGCGAAGCUCAA 218 1 636 165
UUCGCUUA AAUGGCCGC

60 CAAGGGAUGGAUG | 140 UGAACCUGCAUCCA 2191 2405 3529
CAGGUUCA UCCCUUGCA

61 CCCACCCCUGACCA | 141 UUUAUCHUGGUCAG 220 | 1348 1502
AGAUAAA GGGUGGGUA

62 UUUUAAGGCUCCU | 142 UGUUGAAAAGGAGC 221 1 2118 2242
UUUCAACA CUUAAAAUU

63 CGAUUCAGACGGC | 143 UUCUGGCAGCCGUC 222 1 1892 2019
UGCCAGAA UGAAUCGUG

64 GAAACGAAUUCAA | 144 UCUGUUUCUUGAAU 223 1 2427 2551
GAAACAGA UCGUUUCUG

65 GUGAUGAGGAUCG | 145 VUCCUUUGCGAULCT 224 12369 2493
CAAAGGAA UCAUCACCA

56 ACUGAVAGAUUAU | 146 UCCAAAAUAUAAUC 225 1 1680 1807
AUUUUGGA UAUCAGUUU

&7 GGAAGGCCUUCAC | 147 UUCCAAAGGUGAAG 226 1824 1951
CUUUGGAA GCCUUCCGA

63 AGATUJAVAUUUUG | 148 UCGCCUCCCAAAAY 227 | 1686 1813
GGAGGLGA AUAAUCUAU

69 GOGAUGGAUGCAG | 149 UCHIGGAACCUGCAU 228 1 2408 2532
GUUCCAGA CCAUCCCUY

70 AUCAUACCUUACU | 150 UACAAGAAAGUAAG 229 1 2210 2334
UUCUUGUA GUAUGAUGE

71 UAGCAACAAACUG | 151 UAAUCUAUCAGUUU 230 0 1671 1798
AUAGAUUA GUUGCUACA

72 AAUAUCCAGGUUY | 152 UACACAACAAACCY 231 | 3626 4445
GUUGUGUA GGAUAUUGA

73 GCGGCCAUUUUGA | 133 UGCGAAGUUCAAAA 232 | 634 163
GCUUCGCA UGGCCGCAG

74 AUAGAUUAYUAUUU | 154 UCCUCCCAAAAUAU 233 | 1684 18]
UGGGAGGA AAUCUAUCA

75 UACCAGAUGGCUA | 155 UCAAAAUCUAGCCA 234 | 687 844
GAUUUUGA UCUGGUAGS

76 AGAAAAAAUGUUU | 156 UGUCUAUUAAACAU 233 1 2484 2608
AAUAGACA UUUUUCUCY

77 GGUGAUGAGCGAUC | 157 UCCUUUGCGAUCCU 236 | 2368 2492
GCAAAGGA CAUCACCAC

78 UCUUGAUUGGCUA | 158 UCCUCCUCUAGCCA 237 | 825 982
GAGGAGGA AUCAAGAGA

79 CUUGAUUGGCUAG | 159 UCCCUCCUCUAGCC 238 | 826 983
AGGAGGGA AAUCAAGAG
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[O00391  The PPPIRISE RNAI agents described heretn may include modifications. The
modifications can be made to one or more nucleotides of the sense strand and/or antisense strand
or to the internucleotide linkages.  In some embodiments, one or more nucleotides of the sense
strand are modified nucleotides. In some embodiments, each nucleotide of the sense strand is a
modified nucleotide. In some embodiments, one or more nucleotides of the antisense strand are
modified nucleotides. In some embodiments, each nucleotide of the antisense strand is a
modified nucleotide. In some ernbodiments, the modified nucleotide ts a 2'-Hluoro modified
aucleotide, 2-O-methyl modified nuclectide, 27 deoxy nucleotide (DNA), or 2'-O-alkyl modified
nucleotide.

(000401 In some embodiments, the sense sirand has four 2'-fluore modified nuclectides, e.g.,
at positions 7, 9, 10, 11 from the 57 end of the sense strand. In some embodiments, the other
nucleotides of the sense strand are 2'-O-methyl modified nuclectides. In some embodiments, the
antisense strand has four 2'-fluore modified nucleotides, e.g., at positions 2, 6, 14, 16 from the &
end of the antisense strand. In some embodiments, the other nucleotides of the antisense strand
are 2'-O-methy! modified nucleotides.

(000411  In some embodiments, the sense strand has three 2'-fluoro modified nucleotides, e.g.,
at posttions 9, 10, 11 from the 57 end of the sense strand. In some embodiments, the other
nucleotides of the sense strand are 2'-O-methy]l modified nucleotides. In some embodiments, the
antisense strand has five 2'-flucoro modified nucleotides, e g., at positions 2, 5, 7, 14, 16 from the
57 end of the anfisense strand. In some embodiments, the antisense strand has five 2'-fluoro
modified nucleotides, e.g., at positions 2, 5, §, 14, 16 from the 57 end of the antisense strand. In
some embodiments, the antisense strand has five 2'-fluorc modified nucleotides, e g, at positions
2,3, 7, 14, 16 from the 57 end of the antisense strand. In some embodiments, the other
nucleotides of the antisense strand are 2'-O-methyl modified nuclectides.

(000421 In some embodiments, the 57 end of the antisense strand has 57 phosphate or 57
vinylphosphonate (5'-VP).

[00043]  In some embodiments, the sense strand or the antisense strand comprises an abasic
moiety or inverted abasic motety, .2, a moiety in Table 4.

(000441 In some embodiments, the sense strand and the antisense strand have one or more
modified interpucieotide hinkages. In some embodiments, the modified internucieotide linkage is

phospherothioate linkage. In some embodiments, the sense strand has four or five
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phosphorothicate linkages. In some embodiments, the antisense strand has four or five
phosphorothicate linkages. In some embodiments, the sense strand and the antisense strand cach
has four or five phosphorothioate linkages. In some embodiments, the sense sirand has four
phosphorothioate hinkages and the antisense strand has five phosphorothioate linkages.

1000451 Exemplary modified sense strand and antisense strand nucleic acid sequences of
PPPIR15B RNAI agent are provided in Table 3. In some embodiments, the sense strand and the
aotisense strand coroprise a pawr of nucleic acid sequences of the sense strand and the antisense
strand of any one of dsRNA No. 80-186.

[00046]  In some embodiments, the sense strand and the antisense strand comprise a pair of
nucleic acid sequences selected from the group consisting of

{a} the sense strand cormprises a first nuycleic acid sequence having at least 90% sequence
identity to SEQ D NG 251, and the antisense strand comprises a second nucleic acid
sequence having at least 90% sequence identity to SEQ ID NO: 340;

(b} the sense strand comprises a first nucleic acid sequence having at least 30% sequence
identity to SEQ 1D NO: 281, and the antisense strand comiprises a second nucleic acid
sequence having at least 90% sequence wdentity to SEQ ID NGO 370,

{c} the sense strand comprises a first nucleic acid sequence haviang at least 50% sequence
identity to SEQ ID NO: 283, and the antisense strand comprises a second nucletc acid
sequence having at least 90% seguence identity to SEQ H3 NO: 372;

{d) the sense strand comprises a first nucleie acid sequence having at least 90% sequence
identity to SEQ 1D NO: 287, and the antisense strand comprises a second nucleic acid
sequence having at least 90% sequence wdentity to SEQ ID NO: 376;

(e} the sense strand comprises a first nucleie acid sequence having at least 90% sequence
identity to SEQ ID NO: 290, and the antisense sirand comprises a second nucleic acid
sequence having at least 30% sequence wdentity to SEQ ID NO: 379,

{fy the sense strand comprises a first nucleic acid sequence having at least 90% sequence
wdentity to SEQ ID NG: 294, and the antisense strand comprises a second nucleic acid
sequence having at least 90% sequence identity to SEQ B NG: 383; and

{g) the sense strand comprises a first nucleic acid sequence having at least 90% sequence
identity to SEQ 1D NO: 315, and the antisense strand comprises a second nucleic acid

sequenice having at least 90% sequence 1dentity to SEQ ID NO: 404
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In some embodiments, the sense strand and the antisense strand comprise a pair of

aucleic acid sequences selected from the group consisting of:

{a} the sense strand comprises a first nucleic acid sequence having at least 95% sequence

identity to SEQ ID NO: 251, and the antisense strand comprises a second nucleic acid

sequence having at least 95% sequence identity to SEQ 1D NO: 340,

(b} the sense strand comprises a first nucleic acid sequence having at least 95% sequence

identity to SEQ 1D NO: 281, and the antisense strand comprises a second nucleic acid

sequence having at least 95% sequence identity to SEQ ID NO: 37¢;

(¢} the sense strand comprises a first nucleic acid sequence having at least 35% sequence

identity to SEQ ID NO: 283, and the antisense strand comprises a second nucleic acid

sequence having at least 95% sequence identity to SEQ ID NO: 372;

(d} the sense strand comprises a first nucleic acid sequence having at least 95% sequence

identity to SEQ D NO: 287, and the antisense strand comprises a second nucleic acid

sequence having at least 95% sequence identity to SEQ 1D NO: 37¢;

(e} the sense strand comprises a first nucleic acid sequence having at least 95% sequence

identity to SEQ 1D NO: 290, and the antisense strand comprises a second nucleic acid

sequence having at Jeast 95% sequence identity to 8EQ ID NG: 379;

{(fy the sense strand comprises a first nucleic acid sequence having at least 35% sequence

identity to SEQ ID NO: 294, and the antisense sirand comprises a second nucleic acid

sequence having at least 95% sequence identity to SEQ ID NGO 383; and

{g) the sense strand corprises a first nucleic acid sequence having at least 95% sequence

[00048]

identity to SEQ D NO: 315, and the antisense strand comprises a second nucleic acid
sequence having at least 95% sequence identity to SEQ 1D NGO 404

In some embodiments, the sense strand and the antisense strand comprise a pair of

nucleic acid sequences selected from the group consisting of’

{a} the sense strand comprises a first nucleic acid sequence of SEQ ID NG: 251, and the

antisense strand comprises a second nucleic acid sequence of SEQ 1D NO: 340,

{(b) the sense strand comprises a first nucletc acid sequence of SEQ D NO: 281, and the

antisense strand comprises a second nucleic acid sequence of SEQ D NO: 370;

(¢} the sense strand coraprises a first nucleic acid sequence of SEQ ID NO- 283, and the

antisense strand comprises a second nucleic acid sequence of SEQ ID NO: 372;
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(d) the sense strand comprises a first nucleic acid sequence of SEQ 1D NG 287, and the
antisense strand comprises a second nucleic acid sequence of SEQ 1D NO: 376;

(e} the sense strand comprises a first nucleic acid sequence of SEQ D NO: 290, and the
antisense strand comprises a second nucleic acid sequence of SEQ 1D NG: 379;

(f) the sense strand comprises a first nucleic acid sequence of SEQ ID NG 294, and the
antisense strand comprises a second nucleic acid sequence of SEQ [ NO: 383; and

{g} the senge strand comprises a first nucleic acid sequence of SEQ ID NG 315, and the

antisense strand comprises a second nucleic acid sequence of SEQ ID NO: 404.

Table 3a: Modified sense strand and antisense strand seguences of PPPIRIZE RNAI agents

dsRNA | Oligo Seguence (53 t0 37) SE(
No. i
NG
R0 mUFmUsmUm AmCnGonUnGIUTAF A CmGmUmGmGmAmGmA* mU*mA 239
PU A *mUnCiUnCiICnAmnCmGmUmUmAfCmAfCmGmUnmAmAmA* mA*myU 328
81 mCrmA*mGmAnUnGmAmAGIC I AnGAnGoAmAmUnCn U mU*mA 2406
PoU* A *mAmGI A UTUnCrnUmCnlUmGmUiUmUICnAn UnCm UmG*mCfmA 329
82 mUFrmUPFmUnGmUn AnUn AfTUTAfAmUnUnAmUn Un AmAnCH* mUmA 241
PolU*FA*mOm UfUnAfAniUn AmAm UnUn AfUn AfUmAnCmAm AmA* mUYmA 330
83 mAFMmAMGOMOmCn A CmAICFACoCmAnUnUnAm UnGmC mC¥mA 242
PG mOGmCIAm UAm AmUnGmGm UnGIUmGI UmGm CaonCm Unm U mU*mG 331
84 mG*mAFMANGMCmAmGm UICITUIGmUmUnUmUnGmUmGmA¥mA*mA 243
P FmUnCAnCAnAm A AnCmAnGIANCITUnGmCnUnUnC mCr*mC 332
83 mCFmA*mGmAnAmGmUmUGICICmAmUm UmGmGmCnUmA* mC* mA 244
Prol* f* mUnm AfTGo CfCm Am AmUmGmGmCAnA i UnUnCoaUmG*mU*nU 333
kG mA¥mUrmUn An A UnGonGIGICT UnUnUnAmUn GGG U F U m A 245
Pl A *mAmCICmClAn UnAn Amn AnGmCiCnCiAmUnUnAm AmUFm U my 334
87 mG*mO*mGmGmUmGmUmCICICIOmUnmGmCm UmGmCm Am G mA*mA 246
PraU U mCoUTGm CIAMGm Ca AmGmGm GIGmATCn A Cm CnGmC* mC*mU 333
88 mUFmGHrmUmCnmUnmGmAmATUKC IAmOGmAnCmGm UmGmGmA*mA*mA 247
Pl U mUmCICm AfCmCGm UnCm UnGm AfUn U mAmGm AmCm A* mG*mG 336
89 mGFm AT UnUnAnUnAnUTUTUHTUnGmGuGmAnGmOmCnGH i mA 248
PoU " mOnGICmCiUnCnCnCoAn AnAfAm UfAn UnAm AmUnC*mU*mA 337
G0 mUrmUFmGmUnUnUnGnGICHAUIUmGm Con AmCn An UnGm G mCfmA 249
Pl PGP mCm CH AmUTGmUmGm Cn Am AmGICm CiAm Am AmCm AmA* mG¥*mA 338
a1 mUFmUFmGmAnCmUmGmGIGIAFAm AR GMEmGmGmGmGmU*miFmA 250
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PiU¥TA*m AU CaCImGmCm UnUnUnCEOmCAmGmUnmCmn An A mG*mA 339
92 mC*FmCFm AmGmAMAnAnCIGIATAnUmUnCnAnAnGmAmA* mA*mA 251
Pl U mUnm o UfUnGmAn AmUn UnCIGnUTUnUnCmUmGmGFmA*mA 340
93 mC*FmC* mAnAmGmAMUnATAIUIGmOmConUnm AmUmCn Am U mA* mA 2582
Pl FmAmUCmATUm AmGmCmCo AmUUn AfUnCnUmUnmGmG*mU¥m( 341
94 mAMGFFnGMmCoaUm AmAmCIATATAMG GGmCnAmAmGmA* G *mA 253
ProUC*mUmCfUmUGmCnCnCaitUm UnUGn UfUnm AmGne CnCon U mG*mG 342
95 nCFmG*mCmGnmGmUnCnGICICIAM Cm Cn G Cm Um UnGmC*mGFmA 254
PmUC*mOmCIAmA G CmGmOGmUmOm G nGIAAmCmCmGmTmG* mGHmU 343
56 mCFmC* mGmGmAMAn AmCIGICICmGmUmCmGmUmCnGmUsmC*mA 253
PolUfFm AmCImAICnGmGm CmGmOmOCfom U mUnCamCmOGmG*mUFmG 344
a7 mGFmGTmCmGn AmUmCmGICAAfCnGmCmCmUmGmOm UnmC* mUmA 256
PoU P A*mOGmAfG CIAM G GmCmGnm UnGICmGIAmUnCnGmCmC* mG¥*mA 345
8 mGEFmGFMm AMUnmGmOmAmCICIC A Cn AmAmCmAmUmUmG*mC* m A 257
P mCuAfAmUIGm Um UnGm UnmGmGIGmUfCnCnAmUmCnC* G aG 346
99 mFmUmCnUmUnCoUnGIGIAfGmGmCn AmOGmGmGmGmC mU* mA 258
Pl A mOGmCICmCiICmUmGmUmCmUnmCIlm A Gm AmAmOGmAmMmATmA*mC 347
100 mAMmUFrmUnmAm AnmCmUmAfAfUCm UnGmUmAm Am AmUnUrmG*mA 259
Pl ¥ m AmATUmUfUn AmCn AmGuAnUUn AfTGmUnUnAnAmU¥mA*mA 348
101 mAMGFmUnCoCmGmCnCIiUIC fUnCmGomGmGmAMmGmGmC mA* mA 260
PU U mGmCIlmUICm ConCon G A G ATGmGICm G Gm An Cm U mU*mG 349
102 mGFmATMCmGmGmGmAmGIGIAfAmUmCmUmGmCmCmnGmC* mU*mA 261
PU*A* mGmCIGmGIOmAnGmAnUnUnC i nUmCanCmGmUmCrmC*mt 356
103 mUmUm A AnCmUm AmGIGIGIGmGm UnAmUnUn UnGmGH*mGFmA 262
PoilU O O CIAmAfAM Un A CnCnCnCiCmUTAm G UmUmAmA¥mA*mA 351
104 mGFmGHrmUmCmUmUmUnUTUAfPAmGm Am UmAn UnUnUmC*mC*mA 263
PU G mGmAfAn AfUmAn UnCmUnmUmAfAnAfAmAnGmAmCmC*mUmA 352
163 mFmA' mGmANGMAnALGICIAFAmAMGmCmAnGmAmAnA*mG* mA 264
Pl mUm U UmCiUn G CnUnmUnm UnGHICnUfUnCn UnCmUnC*mU*mA 353
166 mEFmGFmAMmANCnOmCmATCIATGmGmOGmCmUmCmGmGmA*mA¥mA 265
P U U m UmCiCmGROmGmCmCm T UmGIUnmGICmGm Um UmCm T mU*mG 354
107 A MU mCmGmCmAnCo GO UnGmCmUm ColUn Un TGP mG*mA 266
PO mCoaGI A AfGm A GmCm AnGn GIConGIUnGmCn G An UmC mG 355
{08 mCF UG CnOmGm A UTUn UnUnGuAnGuCm Un U mCr mA 267
PrU* G mAnAIGnCIiUmCn AmAm AmAMUGmGICalnGmnCmAmGFmC* mC 336
109 mG*mGEFMGMmAmAMCmUnm CICIGIOmUmCmUnGmCnCmCmG*mA*mA 268
PomU U m U GIem GICm AnGm AnGmCmnGIGmATGmUnUnCmCaoC* mG* mG 3357
110 mCrmU*mUmGmOmAmCmA UG U nUnUnUnimAm AmAmGH*mA* mA 269
PoiUM U mCm U UmUAm A AmAn AnCm ATUnmGIUnCoCm AmAnG* mG mA 3358
11 mCrmG*mAMCmCmAmUn AGIU UnCnCmGmGmGmGnAnG* mG*mA 270
Pl fC* O UCn CIOn CnGnm G An AmCiUnm AfUn G GmUnCoanG* mG¥mG 339
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112 mGFmCH mCmGmGmAMGmCICICIAMCmUmGmAmGmATMAMA*¥ A mA 271
P U mUnm UTUm CHUm Con AmGm UnGmGIGnCiUmCn CoGm GmC* mC*mU 360
113 mCFmA*mGuCmCmGmUm UGG GruGmCn AmGmAmGmA mUmA 272
Pl * A *mUnCiUnm CUmGnCmConCmGm A AT GmGmCnUm G mA*mG 361
114 mAMMGFmOmCmCmUnCn UV fUmGmAmGmGmCmUmAm Cr m ATmA 273
P U mGm UAmGECmCnUn Cn AnGm ALAMGIAMGGoCmCn U mU*mU 362
113 mUFmC*mCoGnmConCmUm CIUCT U mCnUn AmCn AmGmAnA*mGHFmA 274
PoU*C* mUm U UGmUn AnGm AmGmATGm AIGmGmCmGmGmA* mT* mA 363
116 mGFmUFmGmUmAmAmAmC UG UmCmCn AmUnmUmUmGmG*mA*mA 275
PmU* U mUmCIAmAfAmUmGmGmAmCm A GmUTUnUnGmCmAm{T* mA*mG 364
P17 mGF G mGmUnmGmAMGGICIAATAMGmUnCnCmGmCmCmU*mC* mA 276
PonlU G m AmGIGm CIGmGm AmCaimUnGITmCIUnCm AmCo CnC¥ m U m 365
118 mGFmC* mUnCmUnCoUnGIUAfGm CnlUnUnUnCm AmAmG mA ' mA 277
P U U mCnUfUmGIAm Am AmGmCmUn AfCm AfGm AmGm AmGmC* mC*mA 366
119 mC*FmFmAnCmCn AnGAIUGIGnCnUnAnGnAnUnUn U mU*mA 278
Pl A mAnAfAMUKCnUnAnGmCmCm A UnCiUmCGmGmUnAnG* mG mA 367
120 mA*MC*mCmUmUnmAnCm UV Cm UnUnGmUmAm AmGmG*mC*mA 275
Pl " mCmCTUn U AmCm Am AmGmAm ATAMGITUm Am AmGmGmUFmA*mU 368
121 mC* U mUnCo AmCnCnUfU U GuGmAm AmUnUnColUn U U¥mA 280
ProU* A *mAmAfGon ARG UnUnConClm AnAfAnGIomUnGnAnAnG* mG mC 369
122 mCFmA*mGmAnAMAMCGIAI A UnUnCon Am AmGmAnAmAFmC* mA 281
PoUG*mUmUfUnCiUmUn G AmAm Um UICmGiUmUnm UnCm UmG*mGHPmA 370
123 mA'mU s mUnUnUnGmCm AR U UnUnConAnAmAmnAnCmGrmU*mA 282
PoU A * mUnmGiUn UiUmUnGmAn An AmGIUnGICnAmnAmAm AU mUmA 371
124 mAFmGTmUnAmUnUnAnUA U A AmGnUmGmOmUmGnA*mU*mA 283
PoilU A *mUmCIAMCICmAmCoUn Unm Am U An U AmAm Un AmCo U mC *mA 372
125 mU*mA*mUmAmAmGoUnGIGIUIGmAmUnGmAnGmEGmAmUsm{C*mA 284
Pl P mAnUICnCiUmCn AmUnCon AmUCfCm AT mUnmUnAmUmA*mU¥mA 373
126 mA*MG M UmAnAnCnAnAfARCI UnGmAnUmAmGmAnUnU*mA*mA 285
Pl F U mAmAfUmCIUn AmUnCm AmGmUfUn UfGm UmUnGmCm U mA*mC 374
127 mEFmGFmAMUnGmGm AnmUIGICFAmGmGm UmUnCmOmAmGFmA*mA 286
Pl U mCnUfGm GRAmAmCn Crnl ImGmCAmUmCrn AmUmConC¥mC*mU 375
128 mCFmU* mGmAnGm UnAmUTUFATUn AnUmAmAmGnuUnGmGFamlU*mA 287
ProU A*mCmCfAAmCIUn UnAnUnAnUn AfAmUTAnCoaUnCo AmGrmU*mA 376
129 AU mGmCon AmGmGm UIUICICn AmGm Am AmAmCmGmATmA*mA 288
PU U mUnCiGm UTiUnUnCmUnGmGm AT A CICmUmGmCm AmUsmC*mC 377
1390 mA'MATm AU Un AmCoCIUCIAmGnmUnUnUnAnUmnAmA* o U mA 289
P A *mUmUfAnUAn A AnCon UnGm AfGnGIiUnAnGmUnUnFmA* m{ 378
131 mA*mA*mAMCoOmAm AmUNTIICIAm AnGmAnAMAMCmAnG* mA*mA 290
PonUH U mCmUGm UUm Un CoUnUmGmAf A UTUn CnGuUnUn U mC*mU 379
132 mC*mU mGmAnUnAmGmATUUf AnUnAmUnUnUsnUnGanG* nGfmA 291
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PiU ¥ inCmCAAnAfAm A UnAnUm AmAf UnCiUnmAmn UnCm AmG*m U*mU 380G
133 mAYmUmUmAnUmAanUnAfAG UnGmnGmUmGmAmUnGmA*nG¥mA 292
Pl IO UmCAAnUComAnCoCn AnCnUfUn AfUnAmUnAmAn U mA *mC 381
134 mGFmC*mAMGmGm UnmUmCICIAAfTGmAmAMAMCmGuAmAm U mU*mA 293
Pl A *m Am I U UmCIGmUnm Un i ImCaUmGIGm AT AmCmCm UnGoiCrm A *mU 382
135 mUFmGFmCnAnGmGuUmUCICIAMGRAMARAMCnGunAmA*mU*mA 294
ProU A *mUnUfCnGIUnUnUmCnUnGnGRAAfCmCoUnm G CnA¥mUsmC 383
136 mA*mC* o UnmAnCmCmUnCIAfGIUm UmUnAmUnAmnAmUmC* mU*mA 295
PmUfA*mOGmAfUn U AmUn A Am AmCm UGmATGmGmUmnAnGm U mU*mU 384
137 mUFmGmUnAnGmUmAm A A A AMCn Un G AnUnAmG* mA*mA 296
PonlU U m O UfAm UICn AmGmuUnm Un UnGIUn UfGm CoUn AmCm AT mA*mA 385
138 mGFmGTmCmCm AmUnUnUIUIGIAmGm Cn UnUnmConGm Cm U mUrmA 297
PonU P A*mAmMGICm GIAM A GmCminmCm AT AMAf A UnGmGmCmC¥mGFml 386
139 mC*MA*m AMGMOmGm AmUTGIGIAmUnGmCm AmGmGmUmU*mC*mA 298
P FF mAnATCmCIUmGmCnAnUmCn CfAmUTCnCm CaUmUmG* mC*mA 387
140 mC*FmC* mCmAnCnCnCn CIUGIAmCmCnAmAnGmAnUmATmA¥mA 295
Pl U mUm AfUm CfUm UmGmGmUm Cn AfGmGIGmOmUmGmGmGF mU*mA 388
141 mFm U mUnmUn AmAnGoGIC U mCmUmUn UnUmCn Am A*mC* mA 3600
Pl mUn UG AfAm AnAnGnGmAnGICnCiUnUnAnAnAmn A¥m U mU 389
142 mC*mG*mAnUnUn ConAnGIAFCIGmGmCmUnGmCmCnAmG* mA*mA 301
PU U FmCon UIGm GICm AmGm Cm Cm Gm UICmUGmAm A UmCnG*mU*mG 390
143 mGFmATMAMANMCmGmAnATUIUICmAn AmGmAmAmAmCmA*mG*mA 302
PUMC*mUmGUnUUnCaUnUnGmAn AfUnUICmGmUmUnUmCP*mU*mG 391
144 mGF MU mGmAnUnGmAnGIGATUnCunGmUmAmAmAmGmG*mA* mA 303
PonUH U m O CIUmUfUn GO GmAn UnCICnUICn AnUnCmAnCH mCrmA 392
145 mAFmC* mUmGm AmUmAmGIAT I U mAmUnAmUnUnUnUnGA* mGfmA 304
PonUH O mCmAfAm AT A UnAn Un AmAnmUICnUf AnUnCm AnGm U mU*Fm 393
146 mFmG* mANnANGMGnCnCIUIUICnAnCmCmUmUmUmGmG¥ mA*mA 303
Pt U mCrCAAmATAMGmGm UnGmAnAfGnGIlnCn UnUnCmCH* mG*mA 394
147 mA*mGrmAnUnUnmAnUm AU U UInUnGmOmGmAmGmGmCrfmG*mA 306
PO GmCICm U mCaCm Am Am AmAfUm AfUm AmAmUmCm U mA*mU 395
148 mOGIMG MOm A UnGmOmATUIGICn AmmGmUmUnmCmCmA*nGYmA 307
PO mUnmGIOmAfAnCn Cn UnGoCn AU CITCanAm UnCnCn C U mU 396
{49 AU mCnAnUnAnCnCIUIU A AnCo Un Un UnCn UnUnG U m A 308
PU* A *mCon ATAMGIAm A AMGm Um AmAGmGIUm Am UmGmAn U mG*mG 397
150 mUFmAFfMGmCmAn AnCmAATAT C o UnGmAnUnAnGmAm U mU*mA 309
PoUA*mAmUfCo U AmUnCaoAnGmUnifUnGiUn UnGmCnUmA*m{ mA 398
151 mAFMAYmUnAnUnConCmAfGIGIUn UnUnGunimUnGmUmGH*mUmA 316
Pl A*mOmACm A AnCm A AnAn CmClUnGIimAnUmAmnUnU¥ mG¥*mA 399
152 mGFmC* mOmGmCmCmAn UTUU UnGmAnGmCn UnilUn CeFFmCH mA. 31
Pl mOnGIAAmATGM Con UnCn An AnATAM UG GoCn CmGmC mA*mG 400
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153 mA*mUFmAmGmAMUn UnAfUA T UnUnUnUmGnmGmGm AmG* mG*mA 312
PO mCmUfC CiCn AmAmAmAnUnATUnAfAmUmCn UmAm U mC*mA 401
154 mFmA'mCnCnAmGnAnUGIHCnUn AmGoAnUnUnUnU*mG¥mA 313
Prol/*fC¥*m AmATAMA U CmUn AnGm Cm AU UmGmGmUm A* mG* mG 402
153 mAMMGrMmAMmAM AMAMAnATUG U nUnUnAmAmUmAmGmA* mC*mA 314
PG m UnCiUnAfUnUnAnAnAnCo AfUnUfUnUn UnUnCmn UFmCrmU 403
156 mGTMGFmUnGuAnUnGmAGIGIAnUnCnGmCnAn AmAmG* mG mA 315
PoUC* mConUfUm UG CmGm Am UmCn Cilnm CAAmUnCn AmCm C* mA*mC 404
157 mUFmOT* mUmUnmOm AmUnmUIGHIGICm Un AmGmAmGmOmAmG*mG* mA 316
PrU*C*mUmUlmClUnChnUmAmGmCmU T AmATUmCm AnAmGmA* mG*mA 403
158 mCFmU*mUnmGmnAmUmUnGIGIC I Un AmGmAnGmGm AmGmG*mG * mA 317
PoilU O mCnm CiUm CHOm Unm O Un AmGmCICm AT AmUnCn AmAmGF mA *mG 406
159 mUFmUPFmUnAnConGIitmGIUFAT Am CnGmUmGmmAmGmA T U mA REE
P U A* mUmCUnmCICm Am ConGm UnmUm AfCoi AfCm GmUm AmAmA*fmA*mU 328
160 mC*mA*mGmAmUmGIAmATGICIAMGmAMGnAnAnUmCoU*mUmA 315
Pl A mAmGIAmUUmCnUnCaUnGmCiUmUCm AmUmCmUmGmC* mA 329
161 mUFmUFmUmGmUnmAfUn ATUTAfPAm UmUn AmUnUn AmAmC* mUmA 320
Pl A *mOmifUmAfAnUnmAmAniUmUmATUn AT UnAnCmnAmAm AT mA 330
162 mAMA'mOnGmUm AT AfCIAATCnCn AnmUn Unm AmUnGmC*mC*mA 321
ProU* " mOGmCTAn UfAm A Un GG UnGIUmGI UmGmCn CnUn U mU*mG 331
163 mGPmATMAMGMCmA G UICIUIGnUmUnm UmUnGm UnmGmAYmA*mA 322
PoU U mUmCIAm CIAmAmAmAMCm AmGIAMCIUmGmCmUm UmC*mC*mC 332
164 mC*mA*mGmAm AMGIUmUGICICmAMUnmUmGmGmCmUmA* m{T* mA 323
PomU*fFmUnAfGmCICnAnAnUnGmOm U AmATCnUnUnCon UnG¥* mU*mU 333
163 mAFm U mUn AmAmnUCon GG UnUnUnAmUnGmGmGm U mU*mA 324
Pl A*m AmCImCAAmUm Am AnAnGmCfCmCAAnUnUnAmAm U milFmU 334
166 mGFFmC* mCmGmUnGIUmCICICICmUm GuCnUnGmConAmGFmA Y mA 325
P U mCrUIGmCIAmGmCn AmGmOmGIm AT CnAmCmCmnGm T mC¥ mU 335
167 mUFmG*mUmCrnUnGIAmATUICIAmGmAMCmGmUmGmGmA*mA*mA 326
Pl U mUmCICm A mGmUmCn UmGmAfUmUfCm AmGm AmCm A * mG*mG 336
168 mEFmAFMUmUn AmUAm UTUIUITUn GmGmGmAmOmGmCm G mCHmA 327
Pl mCmGECm CHUm CnCm O AmAm AfAm U AmUn Am AmUnCF P mA 337

Abbreviations - “m” indicates 2°-0OMe; “f” indicates 2°-fluoro; **” indicates phosphotothicate

finkage; “P” indicates 5™ -phosphate; 57 means the sense strand; “AS” means the antisense

strand.

Table 3b: Modified sense strand and antisense strand sequences of PPPIR1SB RNAi agents

dsRNA Oligo Sequence with (5 te 3%) SEQ
N, D
NG
122 mU*mA*mGmAMAMAMCGIATATUm UnmCmAMmAMGmAMAMA*mC*mA 281
PG mUn U CiUnmUmGnuAn AnUniCnGiUnU mUmCmUmGHPmG*mA | 370
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169 mCFmAYmGmAnAMAMC mGIATATUm UmCn AmAmGmAnmAmA*mC*mA 281
P FFmUnUfUn CHUUmGmAn AmUnUICnGonUn UnUnC UmGFmGrmA | 407
170 mCFmA*mGmAnAmAMCnGIAAf U UnCoAmAmGmAnAmA*mC* mA 281
Pl {3 mUnUUmCiUnUGm An AmUn UfIConiGn UnUnUmCmUnG*FmG¥mA | 408
171 mC*FmATMGmAMAM AMCnGIATAf UmUmCmAm AmUOmAmnAmA*mC* mA 281
PG m UnUUnCiUnUn Gl AnAnUn UfCoGnUnUmUnCm UnGYnGfmA | 409
172 mC*mA*mGrAnADRARCMGIAFATUmUnCo AnAmGmAnAMA*nC ¥ mA 28l
PoU G mUmUfUnCIUmUnmGmAfAmUm UfCoGmUmUnmUmCm UmG*mG*mA | 410
173 mCEFmA*mGmAMAMAMCmGIAATUmUnUmAmAmGmAmAmA*mC*mA 281
P FmUmUUnCilUnUnGmAnAfUn U mGnUm UnUnCUmG*mG ¥ mA | 411
174 mC*mA*mGmAn AnAnCmGIAI A UnUnCnAn AmGnAmAnA* mCHf mA 281
PoiU G mUmUfUn CUmUn Gm An AmUTUTICnGmUnm UnUnCo UmG*mGH*mA | 412
128 mC*FmU*mCmAmGmUm AmUTUfAfUmAmUnAnAnGonUnGmGH* mU mA 287
P U A*m O CIAmCTUmUnm AnUnAnmUn ATAMUfAmCmUnmCmn AmGH*mU*mA | 378
175 mC*m*mG nAnGmUnmAmUTUTAf U AnUnm AmAmGmUanGmGF* mU¥mA 287
Pl A mCCAnCIU UnAnUnAnUmAAnUn AmConUmCm AmG¥ mU*mA | 413
176 mCFmilFmGmAmGm Um AmUMUAfUUm AmUmAm AmGmUmGmG*mU*mA 287
Pl A" mCmCfAmCIUm U AmUm An UmAf A Un AmCmUnCo AmG* mU*mA | 414
177 mC*FmilFmGmAnGm U AmUUAfUn AmUn Am AnmGmUnGmGFmU*mA 287
ProU* A *mCnCfAMmCIUn UnAfUnAnUnAfAnUnAmCoUnmCon AnGFmUsmA. | 415
178 mCFmU*mGmAnGmUmAmUTUFAR Um AmUm AmAnGruUnGmGFmU¥mA 287
PoUA*mCnmCIAmCIUm UnAn U Am Un AT A UnAnCnUnCn AmG*mU*mA | 416
179 mC*mU*mGmAmGmUmAmUUIATUmAm UnAmAmGmUnGmFrmU*mA 287
PoU A mUmCiIAmCIUnUnAnUmAf Un AT AnUnAmCaoUnCo AmGFmU*mA | 417
180 mC*mU G AnOmUnAmUTUA I mAnUnAmAnGonUnGmGH*m U mA 287
PoilUfA*mOmCIAMCI UmUm AmmAmUATAMUmAmCnUnmCnon AmG*mU*mA | 418
131 MmA*MmAFMmAMCmOmAmAmUITICIAn AmGmAmAmMAMCmAnGFmA*mA 296
P U mCroUiGmUUmUmCn UmUnmGmAfAnUTUn CoGmUmUmUmC*mbU | 379
181 mAYMmA'MmANCnGrAnAmUMUICIAn AnGmAnAnAnCnAnG mA*mA 250
P F U mC UG U U Cm Un UmGmAfAmUm UmCmCGmUm Um U mCrmlU | 419
182 mAFMAFMAMCmOmAmAmUMUIC A AnGmAmAMAMUmAmG* mA*mA 250
Pl U mCon UG U Un Ui UnUnGmAfAmUn UnCnGmUmUnmUfmCrmU | 420
183 mAMATMmANMCoGn A AmUIUICI AmAnGnAnARAnCmANG* mA* mA 280
ProU U FmCoUiGm UiUnUnCiUm UnGuAfAnUnUnCn G UnUniFmC*mU | 421
184 mAFMATMmAMCmGmAmAmUTIUICIAm A G AnAmAmMCnAnGF mA* mA 260
PU* U mCm UG U UmUnCon UTUm GmAfAmUnUnCmGmUmUmU*mCrmU | 422
183 mA'MATmAnConOmAm AU I An AnGmAn AmAmCmANG* mA*mA 290
PoU U mCnUTGm UiUmUnCa UnUfGmAAn UnUnCmGuoUnUmUFmC* mU | 423
186 mA*mAYmAMCoOmAn AmUNTIIICIAm AnGmAnAMAMCmAnG* mA*mA 290
PonU U mCmUGm UUm Un CoUnmUnGIAfAnUn UnCmGmUmUm U mCr*mt | 424
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Abbreviations — “m” indicates 2°-OMe; “f” indicates 2" -flucro; “*” indicates phosphorothioate
Hinkage, “P” indicates 3 -phosphate; “S” means the sense strand; “AS” means the antisense

strand.

Table 4. Abasic and inverted abasic (iAb) moieties

Structure
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“577 and 377 indicate the 57 to 37 direction of the sequences.

(000491 In some embodiments, the delivery moiety (D) is conjugated to the 37 end of the

sense stand via a linker (L}, Suitable linkers are known in the art. In some embodiments, linker

(L) comprises Formula (D) or Formula (V)

O
e H
Formuia i

Formula 1V

HO
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[000350] The sense strand and antisense strand of PPPIRISB RNA1 agent can be synthesized

using any nuclelc acid polymerization methods koown in the art, for exarople, solid-phase

synthesis by employing phosphoramidite chemistry methodology {e.g., Current Protocols in

Nucleic Acid Chemistry, Beaucage, S L. et al. (Edrs ), Johs Wiley & Sons, Inc., New York,
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NY, USA), H-phosphonate, phosphortriester chemistry, or enzymatic synthesis. Automated
commercial synthesizers can be used, for example, MerMade™ 12 from LGC Biosearch
Techuoologies, or other synthesizers from BioAutomation or Applied Biosystems.
Phosphorothioate linkages can be introduced using a sulfurizing reagent such as phenvlacetyl
disultide or DDTT ({((dunetbylaminomethylidene) amino)}-3H-1,2 4~dithiazaoline-3-thione). It is
well known to use similar techniques and commercially available modified amidites and
controlled-pore glass {CPG) products to synthesize modified oligonucleotides or conjugated
oligonucleotides.

[00051] Purification methods can be used to exclude the unwanted impurities from the final
oligonucleotide product. Commonly used purification techniques for single stranded
oligonucieotides include reverse-phase ion pair high performance liquid chromatography (RP-
IP-HPLC), capillary gel electrophoresis (CGE), anton exchange HPLU (AX-HPLC), and size
exclusion chromatography (SEC). After purification, oligonuclectides can be analyzed by mass
spectrometry and quantified by spectrophotometry at a wavelength of 200 nm. The sense strand
and antisense strand can then be annealed to form a duplex.

[000521  In another aspect, provided herein are pharmaceutical compositions comprising an
PPPIRISB RNAj agent described herein and a pharmaceutically acceptable carrier. Also
provided herein are pharmaceutical compositions comprising a means for reducing PPPIRISB
expression in a cell and a pharmaceutically acceptable carrier. Such pharmaceutical
compositions can also comprise one or more pharmaceutically acceptable excipient, diluent, or
carrier. Pharmaceutical compositious can be prepared by methods well kvown inthe art (e g,
Remington: The Science and Practice of Pharmacy, 23rd edition (2020}, A Loyd et al |
Academic Press).

[00053] In a further aspect, provided herein are methods of reducing PPPIR15B expression in
a cell, such methods can include introducing a PPPIR15B RNA1 agent described herein into the
cell; and incubating the cell for a time sufficient for degradation of PPPIR13B mRNA, thereby
reducing PPPIR1SB expression in the cell. The PPPIR1SB RNA: agent can be introduced nto
the cell using a method known 1n the art, €.g., transfection, electroporation, microinjection, or
uptake by the cell via natural transport mechanisms.
(00054}  In another aspect, provided herein are methods of treating a PPPIR13B associated

metabolic disorder, such as ohesity, Type 2 diabetes, nonalcoholic steatohepatitis {NASH),
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nonalcoholic fatty liver disease (NAFLD}, dyslipidemia, or metabolic syndrome in a patient in
need thereof, and such method comprises administering to the patient an effective amount of a
PPPIR15SB RNAL agent or a pharmaceutical composition described heretn. In some
embodiments, the PPPIR1SB RNAI agent or the pharmaceutical composition s administered to
the patient intravenously or subcutaneously.
(000551 In some embodiments, such methods further comprise administering a second
therapeutic agent to the patient. The PPPIRISB RNAL agent described berein roay be used in
simultaneous, separate, and sequential combinations with a second therapeutic agent selected
from mcretin, metformin, a thiazolidinedione, a sulfonylurea, a dipeptidyl peptidase 4 inhibitor, &
sodium glucose co-transporter, a SGLT-2 tnhibttor, a growth differentiation factor 15 modulator
{(“GDF157), a peptide tyrosine tyrosine modulator ('PYY”), a modified insulin, amylin, a dual
amylin calcitonin receptor agonist, or oxyntomodulin agonist ("OXM”) for the treatment of a
condition selected from the group consisting of T2D, obesity, NASH, NAFLD, dyslipidemia,
and roetabolic syndrome.
[000561  In some embodiments, such methods comprise administering a PPPIRI5B RNAi
agent and an incretin to the patient 1o sitmultaneous, separate, and sequential combinations.
Examples of incretin include glucagon bike peptide-1 (GLP-1) or GLP-1 analogs, glucose-
dependent insulinotropic polypeptide (GIP} or GIP analogs, oxyntomodulin or oxyntomodulin
analogs; dual GIP and GLP-1 receptor agonists, GG, and GIP receptor agonist and GLP-1
receptor fri-agonists. In certain embodiments, the incretin may be selected from semaglutide,
dulaglutide, tirzepatide, exenatide, liraglutide, albigiutide, lixisenatide, or retatrutide.
[000571 In some embodiments, a PPPIRISE RNA: agent described here is for use in
simultaneous, separate and sequential combinations with a second therapeutic agent selected
from incretin, metformin, a thiazolidinedione, a sulfonylurea, a dipeptidyl peptidase 4 inhibitor,
a sodium glucose co-transporter, a SGLT-2 inhibitor, GDF13, PYY, a modified insulin, amylin,
a dual amylin calcitonin receptor agonist, OXM, a glucagon like peptide-1 (GLP-1} or GLP-1
analog, a glucose-dependent insulinotropic polypeptide (GIP) or GIP analog, oxyntomodulin or
an oxyatomodulin analog, a dual GIP and GLP-1 receptor agonist; a GCG, and GIP receptor
agonist and GLP-1 receptor tri-agonists; semaglutide, dulaglutide, tirzepatide, exenatide,
hiraglutide, albiglutide, likisenatide, and retatrutide in the treatment of a condition selected from

the group consisting of T2D, NASH, obesity, NAFLID dyslipidemia, and metabolic syndrome.
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[000358] RNAI dosage regimens may be adjusted to provide the optimum desired response
{e.g., a therapeutic response). For example, a single bolus may be administered, several divided
doses may be administered over time, or the dose may be proportionally reduced or increased as
indicated by the exigencies of the therapeutic sttuation.

[00059] Dosage values may vary with the type and severity of the condition to

be alleviated. It is further understood that for any particular subject, specific dosage regimens
should be adjusted over time according to the individual need and the professional judgment of
the person administering or supervising the adnunistration of the compositions.
(000601 In another aspect, provided herein are PPPIR15B RNAi agents or the pharmaceutical
composttion comprising an PPPIR1SB RNA1 agent for use in a therapy. Also provided are
PPPIR 5B RNAI agents or pharmaceutical compositions comprising a PPPIR1SB RNA1 agent
for use in the treatment of a PPPIR158 associated metabolic disorder, such as obesity, Type 2
diabetes, nonalcoholic steatohepatitis (NASH), nonalcoholic fatty liver disease (NAFLD),
dyshipidemia, or metabolic syndrome. Also provided herein are uses of PPPIR1SB RNAI agents
in the manufacture of a medicament for the treatment of a PPP1R135B associated metabolic
disorder, such as obesity, Type 2 diabetes, or nonalcoholic steatohepatitis (NASH), nonalcoholic
fatty Hiver disease (NAFLD), dyslipidemia, or metabolic syndrome.

(000611  Asused herein, the terms “a,” “an,” “the,” and similar terms used in the context of the
present disclosure {especially in the context of the claims) are to be construed to cover both the
singular and plural unless otherwise indicated herein or clearly contradicted by the context.

F00062]  As used herein, the term “alkyl” means saturated linear or branched-chain
mongvalent hydrocarbon radical, containing the indicated number of carbon atoms. For
example, “Ci~-Cae alkyl” means a radical having 1-20 carbon atoyss 1o a linear or branched

arrangement.

[00063]  As used herein, “antisense strand” means a single-stranded oligonucleotide that 15

complementary to a region of a target sequence. Likewise, and as used herein, “sense strand”

means a single-stranded oligonucleotide that is complementary to a region of an antisense

strand.

[00064] Asused herein, “complementary” means a structural relationship between two

nucleotides (e.g., on two opposing nucleic acids or on opposing regions of a single nucleic acid

strand, ¢.2., a hairpin} that permits the two nuclectides to form base pairs with one another. For
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example, a purine nucleotide of one nucleic acid that is complementary to a pyrimidine
nucleotide of an opposing nucleic acid may base pair together by forming hydrogen bonds with
one another. Complementary nucleotides can base pair in the Watson~-Crick manner or in any
other manner that allows for the formation of stable duplexes. Likewise, two nucleic acids may
have regions of multiple nucleotides that are complementary with each other to form regions of
complementarity, as described herein.

[O0065]  As used herein, a “delivery motety” refers to a chemical motety that facilitates the
entry of an oligonucleotide or RNAi agent into a cell. The delivery motety can be lipid,
cholesterol, vitamin E, carbohydrate {e.g., GalNAc), amino sugar, or polypeptide.

[00066]  Asused herein, “duplex,” in reference to nucleic acids or oligonucleotides, means a
structure formed through complementary base pairing of two antiparatlel sequences of
nucleotides {i.e, in opposite directions}, whether formed by two separate nucleic acid strands or
by a single, folded strand {e.g., via a hairpin).

[00067]  An “effective amount” refers to an amount necessary {(for periods of tiroe and for the
means of administration) to achieve the desired therapeutic result. An effective amount of a
RNA1 agent may vary according to factors such as the disease state, age, sex, and weight of' the
individual, and the ability of the RNA& agent to elicit a desired respouse in the individual. An
eftective amount is also one in which any toxic or detrimental effects of the RNA1 agent are
outweighed by the therapeutically beneficial effects.

[00068] The term “knockdown” or “expression knockdown” refers to reduced mRNA or
protein expression of a gene after treatment of a reagent, ¢.g., a RNAI agent,

[000691  As used herein, “modified internucleotide linkage” means an internucleotide linkage
baving one or more chemical modifications when compared with a reference interoucleotide
linkage having a phosphodiester bond. A modified internucleotide linkage can be a non-
naturally occurring linkage. In some embodiments, the modified internuclectide linkage is
phosphorothioate Hinkage.

[00070]  Asused herein, “modified nucleotide” refers to a nucleotide having one or more
chemical modificaticns when compared with a corresponding reference nucleotide selected
from: adenine nbonuclectide, guanine ribonucleotide, cytosine ribonuclectide, uracil
ribonucleotide, adenine deoxyribonucleotide, guanine deoxyribonucleotide, cytosine

deoxvribonucleotide, and thymidine deoxyribonucleotide. A modified nucleatide can have, for
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example, one or more chemical modification in its sugar, nuclechase, and/or phosphate group.
Additionally, or alternatively, a modified nucleotide can have one or more chemical moieties
conjugated to a corresponding reference nucleotide.

(000711  As used herein, “nucleotide” means an organic compound having a nucleoside (a
nucleobase, ¢ .g., adenine, cytosine, guanine, thymine, or uracil, and a pentose sugar, e.g., ribose
or 2'-deoxyribose)} linked to a phosphate group. A “nucleotide” can serve as a monomeric unit
of nucleic acid polymers such as deoxyribonucleic acid (DNA) and ribonucleic acid (RNA).
[00072]  As used herein, “oligonuclectide” means a polymer of linked nucleotides, each of
which can be modified or unmodified. An oligonucleotide 1s typically less than about 100
nucleotides in length.

[00073] As used herein, “overhang” means the unpaired nucleotide or nucleotides that
protrude from the duplex structure of a double stranded oligonuclestide. An overhang may
inchde one or more unpaired nucleotides extending from a duplex region at the 5’ terminus or
37 terminus of a double stranded oligonucleotide. The overbang canbe a 37 or 57 overhang ou
the antisense strand or sense strand of a double stranded cligonucleotide.

[000747  The term “patient”, as used herein, refers to a human patient.

(00075 As used herein, “phosphate analog” means a chemical motety that mimics the
electrostatic and/or steric properties of a phosphate group. In some embodiments, a phosphate
analog is positioned at the 57 terminal sucleotide of an oligonucleotide in place of a 57~
phosphate, which is often susceptible to enzymatic removal. A 5° phosphate analog can include
a phosphatase-resistant inkage. Examples of phosphate analogs include 5” methyicne
phosphonate {5°-MP} and 57-(E)}-vinyiphosphonate {5°-VP). In some embodiments, the
phosphate analog 1s 8°-VP.

[00076] The term "% sequence identity” or “percentage sequence identity” with respectto a
reference nucleic acid sequence is defined as the percentage of nucleotides, nucleosides, or
nuclesbases in a candidate sequence that are identical with the nucleotides, nucleosides, or
nucleobases in the reference nucleic acid sequence, after optimally aligning the sequences and
introducing gaps or overhangs, if necessary, to achieve the maximum percent sequence identity.
Alignment for purposes of determining percent nucleic acid sequence identity can be achieved
in various ways that are within the skill in the art, for instance, using publicly available

computer sottware programs, for example, those described in Current Protocels in Molecular
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Biology (Ausubel ef o/, eds., 1987, Supp. 30, section 7.7.18, Table 7.7.1}, and including
BLAST, BLAST-2, ALIGN, Megalign (DNASTAR), Clustal W2.0 or Clustal X2.0 software.
Those skilled in the art can determine appropriate parameters for measuring alignment,
including any algorithms needed to achieve maximal alignment over the full length ot the
sequences being corpared. Percentage of “sequence wdentity” can be determined by comparing
two optimally aligned sequences over a comparison window, where the fragment of the nucleic
actd sequence wn the comparison window may corprise additions or deletions {(e.g., gaps or
overhangs) as compared to the reference sequence {(which does not comprise additions or
deletions) for optimal alignment of the two sequences. The percentage can be calculated by
determining the number of posttions at which the identical nucleotide, nucleoside, or nuclecbase
oceurs in both sequences to yield the number of matched positions, dividing the number of
matched positions by the total number of positions in the window of comparison, and
multiplyving the result by 100 to yield the percentage of sequence identity. The cutput is the
percent identity of the subject sequence with respect to the query sequence.

[00077] Asused herein, “RNAL” “RNAt agent,” “iIRNA,” “iRNA agent,” and “RNA
imterference agent” means an agent that mediates sequence-specific degradation of 4 target
mRNA by RNA interference, e.g., via RNA-~nduced silencing complex (RISC) pathway. o
some embodiments, the RNA1 agent has a sense strand and an antisense strand, and the sense
strand and the antisense strand form a duplex {e.g., a double stranded RNA}. In some
embodiments, the sense strand has a delivery moiety conjugated to the 37 end of the sense
strand or a nucleotide of the sense strand.

[000781  As used herein, “strand” refers to a single, contiguous sequence of nucleotides linked
together through wnternucleotide linkages {e.g., phosphodiester linkages or phosphorothioate
linkages}). A strand can have two frec ends {e.g., a 5" end and a 37 end).

[00079]  As used herein, PPPIRI1SB refers to a PPPIR13B mRNA transcript. The nucleic acid
sequence of human PPPIR1SB mRNA can be found at NM_032833.5 (SEQ ID NGO 1), The
aming acid sequence of human PPPIR15B protein can be found at NP_116222 4. The nucleic
acid sequence of mouse PPPIRISE mRNA can be found at NM 1338193 (SEQ 1D NGO 425}
The amino acid sequence of mouse PPP1R15B protein can be found at NP_598580.1.

FO0080]  As used herein, “PPPIRISE associated roetabolic disorder” means a metabolic

disorder associated with abnormal PPPIR158B expression, activity, or function.
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[OO081]  Asused herein, “subject” means a mammal, including cat, dog, mouse, rat,
chimpanzee, ape, monkey, and human. Preferably the subject is human.

[000821  As used herein, “treatment” or “ireating” refers to all processes wherein there may be
a slowing, controlling, delaying, or stopping of the progression of the disorders or disease
disclosed herein, or ameliorating disorder or disease symptoms, but does not necessarily indicate
a total elimination of all disorder or disease symptoms. Treatment includes administration of a
protein or rucleie acid or vector or composttion for treatment of a disease or conditton in a

patient, particularly in a human.
EXAMPLES

Example 1. Synthesis of PPPIRISE RNA Agents

(000831 Single strands {sense and antisense) of the dsRNA were typically synthesized on solid
support via a MerMade™ 12 (LGC Biosearch Technologies) or a similar automated
oligonucleotide synthesizer. The sequences of the sense and antisense strands were shown in
Tables 2 and 3. The sense strands were synthesized using an appropriate CPG such as 3'-
Cholesterol-TEG CNA CPG 500 (L.GC Biosearch Technologies) or phthalamido amine €6 fcaa
CPG 500 A (Chemgenes) whereas the antisense strands used standard support (LGC Biosearch
Technologies). The oligonucieotides were synthesized via phosphoramidite chemistry at an
appropriate scale for in-vitro or in-vivo experimentation.

{00084} Standard reagents were used in the oligo synthesis (Table 5}, where 0.1M xanthane
hydride in pyridine was used as the sulfurization reagent and 20% DEA in ACN was used as an
auxiliary wash post syothesis. All movomers {(Table 6) were made at 0. 1M v ACN and
contained a molecular sieves trap bag. The structure of linked cholesterol is shown in Table 7.
[00085]  The antisense strands were typically cleaved and deprotected (C/D) at 45 °C for 16-
24 hours. The sense strands were typically cleaved and deprotected from the CPG using cold
S0% {methylamine/ammonia hydroxide 28-30%) at RT for 2-3 hrs, whereas 3% DEA i
ammonia hydroxide (28-30%, cold) was typically used for the antisense strands. €/ was
determined complete by P-RP LCMS when the resuiting mass data confirmed the identity of
sequence. RNA hydroxy destlylation may be carried out using triethylamine trihydrotluornide in
DMSO. Dependent on scale, the CPG was filtered via 0.45 um PVDF syringeless filter, 0.22 um

PVDF Steriflip® vacuum filtration or 0.22 pm PVDF Stericup® Quick release. The CPG was
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typically back washed/rinsed with either 30% EtOH/RNAse free water then filtered through the
same filtering device and combined with the first filtrate. This was repeated twice. The material
was then divided eveniy into conical centrituge tubes to remove organics via Geungvac™. After
concentration, the crude oligonucleotides were diluted back to synthesized scale with RNAse
free water and filiered either by 0.45 um PVDF syringeless filter, 0.22 pm PVDF Steniflip®
vacuum filtration or 0.22 ym PVDF Stericup® Quick release.

{00086}  The crude oligonucleotides were purified via AKTA™ Pure purification systens using
anion-exchange (AEX) or reverse-phase (RP) chromatography. For AEX, an ES Industry
Source™ 1503 column with MPA: 20mM NaHzPO4, 15% ACN, pH 7.4 and MPB: 20 mM
NaHzPOs, 1M NaBr, 15% ACN, pH 7.4, For RP, an ES Indusiry Scurce™ 15RPC with MPA:
SOmM sodium acetate, 10% ACN and MPB: 80% ACN. Fractions which contained a mass punity
greater than 85% without impurities >5% where combined.

(000871  The purified oligonucleotides were desalted using 15 mL 3K MWCO centrifugal spin
tubes at 3500xg for ~30 min. The oligonuclectides were rinsed with RNAse free water until the
eluent conductivity reached < 100 usemi/cm. After desalting was complete, 2-3 mL of RNAse
free water was added then aspirated 10x, the retainment was transferred to a 50 mL falcon tube,
this was repeated until complete transfer of olige by measuring concentration of compound on
filter via nanodrop. The final oligonucleotide was then nano filtered 2x via 15 mL 100K MWCO
centrifugal spin tubes at 3500xg for 2 min. Cholesterol-linked oligonucleotides were annealed at
this stage to give cholesterol conjugated dsRNA by mixing equimolar aliquots of sense and
antisense strands at room teraperature for 30 minuies. The final desalted oligonucleotides were
analyzed for concentration {nano drop at A260), characterized by IP-RP LC/MS for mass purity
and UPLC for UV-punty.

[O008S]  RINAI agents comprising a GalNAc motety, e g, Formula (II}, can be synthesized

according to the methods described in WO2022/271806.

Table 5 - Oligonucleotide Synthesis Reagents

Reagents

Activator Solution (0.5M ETT in ACN)

Cap A (Acetic Anhydride, Pyridine in THF, 1:11:8)
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Cap B (1-Methylimidarole in THF, 16:84)

Oradation Sohution (0.02M lodive in THF/Pynidine/Water,

70:20:10}

Deblock Solution, 3% TCA in BCM (wiv)

Acetonitrile (Anhydrosolv, Water max. 10 ppm)

Xanthane Hydride (0.1M in Pyridine)

Diethylamine (20% in Acetonitrile)

Table 6 - Phosphoramidites

PCT/US2024/048763

Phosphoramidite Abbreviation | Supplier Catalog# | CAS
DMT-2-F-ABz)-CE fA Hongene PD1-001 136834-22-3
Phosphoamidite

DMT-2-F-C{Ac)-CE fC Hongene PD3-001 159414.99.0
Phosphoamidite

DMT-2-F-G(Bu)-CE | 1G Hongene PD2-002 144089-97-4
Phosphoamidite

DMT-2'-F-U-CE U Hongene PD3-001 146954-75-8
Phosphoamidite

DMT-2'-0-Me-A{Bz}- | mA Hongene PR1-001 110782-31-3
CE Phosphoamidite

DMT-2"-O-Me-C{Ac)- | mC Hongene PR3-001 190593094
CE Phosphoamidite

DMT-2'-0-Me-G{(iBu)- | mG Hongene PR2-002 150780-67-9

CE Phosphoamidite
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DMT-2'-G-Me-U-CE
Phosphoamidite

mlJ

Hongene

PRS-001

1107647920

DMT-2'0-TBDMS-
rA(bz)

Phosphoramidite

Hongene

PRI-G08

104992-55-4

DMT-dC{Ac)

Phosphoramidite

dC

Chemgenes

ANP-5560

154110-40-4

5is(POM) vinyl
phosphate-2'-Ome-
U3'CE

phosphorcamidite

POM-YPmU

Hongene

PR5-032

BVPMUP23B2A1

Reverse Abasic

phosphoroantdite

iAb

Chemgenes

ANP-1422

401813-16-9

Abasic

phosphoroanidite

Aba

Chemgenes

ANP-7058

129821-76-7

Tabie 7. Linked Cholestere] Structures

Structure
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Example 2. fn vigro Characterization of PPPIR1SB RNAI Agents

(00089} Selected PPPIR15B RNAL agents were tested in vigro for PPPIRISE knock down in
cultured cells. Knockdown of PPPIR1SB expression by these RNAj agents 1s assayed using the
following procedure: human Hep3b cells were plated and each RNA1 agent was added directly to
an individual well. The RNA1 agents were added at concentrations of 500 nM and 50 nM, in
duplicate. Treated cells were lvsed and an analysis of changes in gene expression in RNA# agent
treated cells was measured using Cells-to-CT Kuts following the manufacturer’s protocol
{ThermoFisher A35377). Predesigned gene expression assays {supplied as 20X mixtures) were
selected from Applied Bio-systems {(Foster City, CA, USA) The efficiencies of these assays
{ThermoFisher Hs03044848 m! PPPIR15B and ThermoFisher Hs99999905 m1 GAPDH) were
characterized with a dilution series of cDNA. RT-QPCR was performed in MicroAmp Optical
384-well reaction plates using CuantStudio 7 Flex system. The delta-delia CT method of
normalizing to the housekeeping gene GAPDH was used to determine relative amounts of gene
expression. GraphPad Prism was used to determine [Cs with a three-parameter logistic fit. Select
sikRNA agents were further tested at multiple concentrations: 1000, 200, 40, &, 1.6, 0.32, 0.064,
and 0.0128 nM of cholesterol conjugated siRNA was used. Results are shown as percent
knockdown (%K D) of the PPPIR1SB transcript.

{00090} Koockdown of PPPIR1SB expression by top 7 RNAt agents at 1000, 200, 40, 8, 1.6,
.32, 0.064, and 0.0128 nM was assayed in Hepal{CIC7 {(mouse) cells using the same procedure
described in Hep3b cells. Predesigned gene expression assays {supplied as 20X mixtures) were
selected from Applied Bio-systems (Foster City, CA, USA). The efficiencies of these assays

{ThermoFisher Mm00551747 m1 PPPIRISB and ThermoFisher 4352341E beta-actin} were
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characterized with a dilution series of ¢cDNA. RT-QPCR was performed in MicroAmp Optical
384-well reaction plates using QuantStudio 7 Flex systemn. The delta~-delta CT method of
normalizing to the housekeeping gene beta-actin was used to determine relative amounts of gene

expression.  GraphPad Prism was used to determine ICSO with a three-parameter logistic fit

Results are shown as percent knockdown (%KD} of the PPPIRISB transeript.
Results
(00001} Table 8 shows the percentage knockdown of PPPIR15B mRNA 1o human Hep3b

cells by the tested PPPIRISE RNA1 agents. Table 9 shows the percentage knockdown of
PPPIR1SE in human Hep3b cells by selected PPP1R15B RNAI agents at different
concentrations. Table 10 shows the percentage knockdown of PPPIR15B in mouse HepalC1C7
cells by selected PPPIRISE RNA agents.

Table §: In vitro knock down of PPPIRISB mRNA in human Hep3b cells by PPPIRISB
RNAG agents,

Standard Standard

Average Yo Error for % | Average Yo | Ervor for %
PPPIRISB PPPIRISE PPPIRISB | PPPIRIEB

dsBNA KD -58¢nM | KD-30nM | KD-50nM | KD -5 nM

Ng. treatment treatment treatment treatment

30 -0 46 027 60.63 1.77

51 22.33 248 60.34 3.57

82 15.06 349 3342 6. 7%

83 1737 (.80 54 95 124

84 393 774 52 99 0.o2

83 229 379 4777 415

86 658 142 46 37 (.29

g7 -21.08 12.50 4580 1.63

&8 7.85 119 38542 0.76

k9 34 81 251 3721 (.33

90 18,82 110} 3113 212

91 2722 307 30.02 718

92 65 48 029 29 3% 371

93 2077 231 28 .57 10.25

54 416 6.59 2838 2.19

a3 Q.07 227 2811 2.44

96 -8 D8 14,18 2676 10,55

a7 694 6523 2626 705
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2 2.29 1.30 25.96 1.25
99 2420 | 49 24 87 3 69
100 33.87 6.41 24.69 5.38
101 11.00 0.06 23.70 1.91
102 -15.45 260 71.85 4.60
103 -19.22 418 21.53 5.19
104 5.62 9.00 21.71 5 30
103 17.12 3.33 21.36 3,38
106 14,92 2.19 21.52 0,70
107 22,67 338 2135 |24
108 12,90 5.49 2121 14.91
109 0.14 3.27 20.14 3.74
110 -18.08 2.36 19.61 3.46
111 -30.03 3.07 18.29 446
112 579 9 43 796 4.2
113 3.21 2.63 17.73 2.05
114 6.10 370 17.72 12.96
115 14.86 3.64 17.57 7.41
116 9 84 269 17.49 959
117 441 1.38 16.74 4.25
118 -3.61 0.95 13.97 3.27
119 -157 561 14,90 29 §8
120 258 6.78 13.92 3 63
121 2507 080 1370 339
122 65.16 2.8% 13.67 6.30
123 50.69 343 1333 529
124 7018 3.73 13.00 0.69
125 26.24 .21 12.90 382
126 44.11 091 12.28 21.80
127 16,97 3.67 12.03 14.29
128 7332 2.34 10.44 222
129 58.78 5.06 10.16 2.72
130 7.42 0.10 9.55 150
131 68.09 1.43 950 2.65
132 50.67 231 8.09 7.74
5931 0.84 7.76 0,92
134 65.01 3 36 725 281
135 54,92 3.58 699
136 11.69 5.60 6.03 42.65
137 2124 2.44 531 6.73
138 -2 48 703 4.89 0.91
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{39 53744 0.96 4.73 3.02
140 6519 18.62 4 .45 255
{41 49.66 828 344 (.61
142 180 547 2.86 2.50
143 43 87 725 240 11.17
144 43.09 2.93 1.99 6.09
145 1858 4.70 1.34 3.93
146 1313 14.65 118 0.33
147 46,12 7.83 0.55 26.92
148 41.25 0.61 0.09 9.23
149 13,84 13.91 ~0.09 1,37
150 38.539 10.07 -0.63 189
151 3431 7.58 =121 7.61
152 -22.67 2.340 -1.98 0.92
153 2560 2.96 =827 10.87
154 57.06 2.02 -5.49 5.80
155 3267 3.00 -3.63 2.69
156 39.68 348 -5.54 43.79
157 -6.20 3.64 -7.76 15.86
158 -7.97 0.61 -8.40 3.32
1539 -33.30 3.16 -8.60 27.59
160 1938 18.33 -9.54 1578
16l ~6.77 1215 ~10.14 3.28
162 ~1.65 3285 ~15.67 14.89
163 979 16.01 -17.27 23.66
164 -5.18 23.75 -17.37 16.74
165 2.88 11.88 -32.89 42.03
166 20.94 1.82 -38.76 23.80
167 522 7.40 -41.21 13.60
168 51.63 1id -60(,05 52310

Table 9: fn vitro knock down of PPPIRISE in human Hep3b cells by PPPIRISE RNAi
agents

dsRNA Y PPPIRISE KD Hep3b (human) cells PPPIRISB
Mo. O30 (nM)
Human
106G | 200 490 & nM i6nm | §.32 $.064 8.6128 3 parameter
nhi alM niki nii nki 1Y fit
) 7593 | 6106 3746 | 3189 16.60 20.94 16.17 17.7% 79.82
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122 7169 16312 4696 {2239 2139 17.13 7.52 1422 34.08
124 7934 | 6107 40,10 {2142 17.13 1547 12.91 1021 70.83
178 &1.78 | 6798 4383 {17.69 2422 15.65 11.37 16.29 66.43
126 6681 | 41.14 2455 | 1684 17.43 11.28 13.08 16.37 287.60
131 7663 | 61.13 4008 {1854 15.61 2237 - 58 21.30 48 47
132 3261 | 3684 1430 1 139] 1341 19.37 11.08 18.66 333.00
133 7293 | 4770 2502 {2426 12.54 11.87 7.87 5.01 16710
134 7110 | 3821 3138 {993 9540 2409 20.61 7.96 110.60
133 6683 | 3454 2551 1596 12.66 493 1.5 13 40 44 .31
139 6491 | 4059 2268 {1208 7.83 13.08 -4 83 (.08 13930
144 6679 | 42.14 222 2355 1433 1.85 12.71 -17.96 114,50
145 3099 | 2342 14.80 | -1538 1552 13.58 -4 64 4 .49 13520
146 1280 | 3.05 13.07 {1028 678 17.17 16.37 -7.15 >500
147 3142 | 3744 16.04 {212 324 4.79 147 -3.60 65472
148 36.16 | 3108 3.13 16,88 933 -1163 (778 -0.00 33260
150 48.32 | 3340 7.34 5.86 612 -12.13 1701 {-1272 76.19
154 7649 | 59.04 1822 | 2346 16.64 -0.77 4 .47 -36.05 36.29
156 7608 | 76.54 5857 | 53338 6.00 [2.08 -9 .08 12.87 458
168 4718 12320 1044 1514 25.62 -3.08 -§.07 -24.92 0.26
Non-~ .83 -5.11 ~12.21 | ~0.20 -1.20 ~21.94 11320 ~6.350

targeting

control

Table 10: In vitro knock down of PPPIRISE in mouse Hepal 17 cells by PPPIRISB
RNA& agents,

% PPPIRISE K1} in mouse Hepal 17 cells PPPIRISE

TCS8 (nM)
Mouse

dsRNA 1600 200 43 [ 8mh| 1.6 0.32 £.064 0.0128 | 3

Ng, nM nM oM 2 nM nh nM parameter
fit

92 6328 13937 1 1840 ] 988 35641 416 -109] -2.84 12490

122 3491 1487512574 112771 0240 401 -8.16 -11.23 30.72

124 3008 1422312156 | 1328 | 437 035 510 -1.08 91.70

128 566313452 114041 2231 0061 -0.03 =572 =316 141 .30

131 65.61 | 46635 1 25181 14621 268 741 -0.51 -1.63 78.90

135 208512690 1 17271 R47 1 309 32 -0.74 -4.40 2378

156 4247120581 117961022 892 6.85 10.06 -2.66 108.60
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Non- -16.83 - -
targeting 19.10 | 11.07
control

1761 <2801 518 -2.65 071

Example 3, {n vivo Characterization of Selected PPPIRISE RNAI Agents in Mice

[00092]  The efficacy of selected PPPIRISB RNAI agents was studied in mice.

PPPIRISE RNAQ potency study

[00093]  Animals were individually housed in a temperature-controllied facility with 12h/12h
fight/dark cycle and fed a standard chow diet {TD2014; Teldad Diets). Animal protocols were
approved by the Eli Lilly and Co., Animal Use and Care Committee {Protocol No. 20-025).
CS7BL/6 male mice were dosed subcutaneously with vehicle control (PBS) or an RNAj agent (5
mg/ke), n=6 per group. Animals were sacrificed 14 days post dose and livers were harvested.
RNA was isolated from liver tissue using TRIzol reagent (Invitrogen) and the PureLink Pro 96
Total RNA purtfication kit (Invitrogen). RNA was transcribed into ¢cIDNA using a High-
Capacity ¢DNA Reverse Transcription Kit (Applied Biosysterms). Tagman assays for RPLPO
{Mm01974474 oH, Applied Biosystems), PPPIR15B (Mm00551747 mi, Applied Biosystems)
were used to measure gene expression using QuanStudio 7 Flex and normalized to RPLPG
mRNA.

[00094]  The results from this study are shown in Table 11 as the percent knockdown (%eKD)
of PPPIRISRB relative to vehicle group.

Table 11: in vivo kaockdown of PPPIRISE in mouse liver by GalNAc¢ conjugated
PPPIRISE RNAI agents

dsRMNA Ave StdBError
No. %KD {8 of 6)

Vehwcle | 1.0 .1

92 79.1 1.0

122 864 (.9

[
]
e
3
[y
A
[
W3]
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128 813 10
131 83.2 15
133 63.0 23
156 65.4 1.1

Efficacy of PPPIRISB RNAI agent in diet induced obese (DIO) mice

(00095} Awmimals were individually housed at thermoneutrality with 12h/12h light/dark cycle
and fed 60% high-fat diet (D12492, Research Diets). CS7BI/6J male mice {Jax 380050, The
Jackson Laboratory) were treated with RNAI agent or vehicle (PBS, Invitrogen) control
subeutaneously at 10 mg/kg {(n=4 for vehicle, v=0 for siRNA group) Avimals were eunthanized
14 or 28 days post dose and livers were harvested for confirmation of gene knockdown. RNA
isolation and gene expression were tested as described above.

(000961 The results from this study are shown in Table 12 as the percent knockdown (%K D)
of PPPIR15B relative to vehicle group.

Table 12: Knockdown of PPPIRISZB in Hver samples collected from PO mice after
PPPIR15B RNAI agent treatment.

Day 14 post dose Day 28 post dose
dsRNA | Average Average
Nag, Y RD SidError YR D StdError | n
Vehicle | 1.0 0.1 1.0 0.1 40
122 692 40 49 5 5.8 6.0

Example 4. PPPIRISB RNAi agent enhances GLP-1R agonist induced body weight loss in
BIO mice

(000971 Animals were individually housed at thermoneutrality with 12h/12h light/dark cvele
and fed 60% high-fat diet (ID12492; Research Diets). C37BI6S male msice (Jax 380050, The
Jackson Laboratory} were dosed subcutanecusly with a non~targeting control (NTC, 10 mg/kg),
PPPIR15B RNAI agent (10 mg/kg), GLP-1R agonist 3 nrool/kg/day), or a combination of
PPPIR15B RNAI agent and GLP-1R agonist {n=0 for each agent). Animals were monitored

datly for body weight, food intake and were euthanized 18 days post dose when livers were
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harvested for confirmation of gene knockdown. RNA was isolated from liver tissug using
TRIzol reagent (Invitrogen) and the RNeasy Plus min: kit (Qiagen). RNA was transcribed into
cPDINA using a High-Capacity ¢DNA Reverse Transcription Kit (Applied Biosystems). Tagman
assays for RPLPO (Mm01974474 ¢H. Applied Biosystems), PPPIR1SB (Mm005S51747 ml,
Applied Biosystems) were used to measure gene expression using QuanStudio 7 Flex and
normalized to RPLPO mRNA.

[00098]  Results from this study showed that a single dose of RNA1 agent or daily dosing with
GLP-1R agonist reduced body weight by 13% and 8% respectively after 11 days, while the
combination treatment led to ~32% body weight loss {(Figure 1)

Example 5. PPPIRISE RNA} agent enhances energy expenditure in DO mice

(000991 Toinvestigate the effect of the PPPIRISB RNA1 agent on whole-body metabolic
rate, animals were individually housed in metabolic cages (Sable Systems) at thermoneutrality
with 12h/12h light/dark cycle and fed 60% high-fat diet (HFD, D12492; Research Diets).
Awimals had ad hibttum access to water and HFD when 1o metabolic cages. Energy expenditure
was determined in obese mice treated with vehicle (n = 6) or the PPPIR15B RNAI agent
{(dsRNA No. 122; 10 mg/kg, v = 0) using an open resprrometer systern (Sable Systems). Energy
expenditure was calculated by standard methods using oxygen consumption {VO», mb/kg/h) and
carbon dioxide production (VCO2, mL/kg/h) to arrive at the energy expenditure in kilocalories
{kcal} per day (1.440 3.9 V{; + 1.1 VOO, Weir, 1949, J. Physiol. 109:1-9}).

(000100} As shown in Figure 2, mice given PPPIRISE RNA1 agent showed increased daily
energy expenditure when compared to the vehicle control group in statistically significant

fashion starting on day 2 and continuing throughout the 10-day treatment period.
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SEQUENCE LISTING

SEQ | Sequence {5'to 3")
H)
NO

1 ATTTTGGOCT TCGCTTCCAL COCACCAGLCL GGCCTACCCA GTCCTICOGE
TATCGCGTTG CTCAGGGGUT TTTCAACCCT CTGTCAGTCG GAAAACCATC
GCCCAGGCOG TGOOOGOGALCT CCTATCCATG GTOTTGAAGC GTCGAGCCGA
CTAGGGAACC TCOTTCCCCG CCAGGATGGA AGTCGCATCA GTCGCCGOCT
ATTGCGCGGH CTGTTCTTCC CTGTGTICTG CCGCCCGUTG CCGCATTCGC
TGCCCTICTGT GGOTTTTCTG CTGGCTCGAA GATCGGCUTG GAGCAGCGAC
GCCACCGUTGE GGCAAGGCCG AGACTCTGTA GGUTTCCTCL GAATCCOGTC
GACCTCCAGC CGCTGAGCGC COGCGOCOLTA CCTGAGAGAC TOTCAAGAAA
AAGGAGATGE AGCCGGGUAL AGGUGGATCG COGAAACGGC TTGGCCCTEG
GOCGGGOTTIC CGGTTCTGOC CACCUTTITT COCTCGGUGA TCGUAAGTAG
GUTCTICTAA GITCCCGACG COTCTTGOCC COGAAAACTC CGGGAACCCC
ACACTGUTTT CCTCTGCCCA GCCCGAGACT COGGETCAGTT ACTGGACGAA
ACTGCTCTCC CAGUTCCTTG CGCCGCTCCC CGGATTOUTT CAGAAGGTGC
TAATTTGGAG CCAACTTTTC GGTGOGAATOT TTCCGACCAG ATGGCTAGAT
TTTGCTOGGAG TCTACAGCGC COTGAGAGCC CTGAAGGUGAC GGGAGAAACC
AGCCGCCCCC ACAGCGCAGA AATCTTITGAG TTCGCTGCAG CTCGACTCCT
CAGACCCOTC GGTCACCAGT CCCCTTGATT GGCTAGAGGA GGGGATCCAC
TGGCAATACT CGUCCCCAGA CCTAAAATIG GAGCTTAAGG CCAAGGGAAG
TGOTTTIGGAC CCTGCAGCALC AGGUTTTTCT CTTAGAGUAG CAGCTGTGGE
GAGTGGAGCT GTTGCCCAGT AGCCTTCAAT CCCGTICTOTA CTCTAACCGG
GAACTIGGUT CTTCGCCCTC TGGGCCTCTA AACATTCAAC GCATAGACAA
TTTCAGTGTG GTATCCTATY TGCTGAACCC TTCCTACCTG GACTGCTTIC
CTAGGCTAGA AGTCAGCTAT CAGAACAGTG ATGGAAATAG CGAGGTAGTC
GGCTTCCAGA CACTAACCUC AGAGAGUAGC TGCCTGAGAG AGGACCATIC
TCATCCCCAG CCGCTGAGTG CAGAACTCAT TCCGGCUTCG TGGCAGGGAT
GTCCACCTCT TICTACGGAA GGUUTACCAG AAATTCACCA TCTTCGCATG
AAACGGOTGO AATTCCTTCA ACAGGUTAGC AAGGGGCAAG ATTTACCCALC
CCCTGACCAG GATAATGGCT ACCACAGCCT GGAGGAGGAA CACAGCCTTIC
TCCGGATGOA TCCAAAACAC TGCAGAGATA ACCCAACACA GTTIGTTCCT
GUTGCTGGAG ACATTCOTGGE AAACACCCAG GAATCCACTG AAGAAAAAAT
AGAATTATTA ACTACAGAGG TTCCACTTOE TTTGGAAGAA GAGAGCCCTT
CTGAGGGUTG TCCATCTAGT GAGATACCTA TGGAAAAGGA GCUTGGAGAG
GGCCOGAATAA GTGTAGTTIGA TTACTCATAC CTAGAAGOTG ACCTICCCAT
TTCTGUCCAGA CCAGCTTGTA GTAACAAACT GATAGATTYAT ATTTTGGGAG
GTGCATCCAG TGACCTGGAA ACAAGTTCTG ATCCAGAAGG TGAGGATIGG
GATCGAGGAAG CTGAGGATGA TOGTTTTIGAT AGTGATAGCT CACTGTCAGA
CTCAGACCTT GAACAAGACC CTCAAGOOCT TCACCTTTOO AACTCTTICTY
GCAGTGTAGA TCOTTATAAT CCCCAGAACT TTACAGCAAC AATTCAGACT
GCTGCCAGAA TTGTTCCTGA AGAGUCTTCT GATTCAGAGA AGGATTTIGTC
TGGCAAGTCT GATCTAGAGA ATTCCTCCCA GTUTGGAAGC CTTCCTGAGA
CCCCTGAGCA TAGTTICTGGE GAGGAAGATG ACTGGGAATC TAGTGCAGAT
GAAGCAGAGA GTCTCAAACT GTGGAACTCA TTCTGTAATT CTGATGACCC
CTACAACCCT TTAAATTITA AGGCTCUTTT TCAAACATCA GOGGAAAATG
AGAAAGGUTG TCGTGACTCA AAGACCCCAT CTGAGTCCAT TGTGGCCATT
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TCTCGAGTOTC ACACCTTACT TTCTIGTAAG GTGCAGOTGT TGGGGAGCCA
AGAAAGTGAA TGTCCAGACT CGGTACAGCG TGACGTTCTT TCTGGAGGAA
GACACACACA TGTCAAAAGA AAAAAGGTAA CCTTCOTTGA AGAAGTTACT
GAGTATTATA TAAGTGGTGA TGAGGATCGC AAAGGACCAT GGGAAGAATT
TGCAAGGOAT GGATGCAGGT TCCAGAAACG AATTCAAGAA ACAGAAGATG
CTATTGGATA TTGCTTGACA TTTGAACACA GAGAAAGAAT GTTTAATAGA
CTCCAGOGAA CATGUTTCAA AGGACTTAAT GTTCTCAAGC AATGTTGAGT
TGGCAGCOTG TAGTCCTAGC TAGCATACAC TACCTCTTAC CTGAGAGGTG
TCTTTTAAAA ACAAATCTTG GCAGUTGTCC TTTGACATIT TTTTITTITAG
AGGAAATGTA ACTTIGGATCT AGTTITAATTT TTTTTTITGC AACATATCCC
ACTCAGAAAC ATTCAGGTTT GAAGCCAGCC CTGATAATGA AGGATGAACT
AGTGTGATIT CTAATCCTCC CTTTTTTGAT TTAGTTGGAT GTGCTTITAA
ATGTCCTITO CCTGCATGAG GTGGAAAGGG GACCTTTTTG AGTTGTCATT
TTGCACTTTC AAAACTTATT TTICTTGGAAA ACAATATTTA TAGGGCTTAA
AGUCCCATTITT CATTTCTAAT CTAAATTATG TGTGCCTATC TGAAAACTTT
GGGCTCITIC TIGTTICTTT CCCAAAATTC AGAAGTTAAT GGGCTTTTATY
GTTTTTCTATATTITTUITTITA TITCAATGAT TTGGCUTGTC TATGTTAGGC
TAAAAAATAA CCTTGTOTAT GCTACCAACT TAAAGTGCAT TATTTTIGTGT
CACTTITTTT TITCTTOTAA AMATOGACTTG GATTGAAAAT ATGTGGTAGC
CYTTITATTT CTACATTAAG TTCTACCTAG GATATTTCCA AGGACTGCCA
CAAAACCCAT ATGTGCAGTA CTTTACTACT TIGGGAAAGC TGCATCTTIC
TACCACATTT TAACATCTAA TATATTTAAT TTCTTTGAAG AGGGTICTGT
GTACGTTATT GTAGTICCCA GTTTAATATA GTICTTTIGTA TCTCTTAACA
GOTTGAAGTT ATTGCAAAAC ACTCTGGAAA GTAATAATTA CATCATAATC
ATTTATITTT TAAACTTAAA AGCCTAGAAA TTTCCTAGAA AGAAAATAGG
AGACATCTCA GAGCAATTTIG GTTTTGGTGT ATATGTTCTC AACAGAAAAC
CAGTGTTAAT GAATATCATG CCTCAGCACT GTCACTTTTA AAACCTGTCA
GOATCCCACT GTAAAATTGG AAATCGGOGCAG TTCTGAATTT TCACGTTTGA
AATGTAAAAT ATAAACTTICA GTCAATATCC AGGTITATTG TGTCCTACTA
TITAATAATG AGAGAAGTAA TGGCAAGGCC TTTACTTICA GGAAAGGATA
GAAGTATAGA TTAATGACTG GAAAGTTTTA ATATATTTAG CCCAAAGGTT
ACTTIGAATT GAAGTCTITIGC CATIGACTGT TIGTIGTTTGG TTTATITGTT
TAGCTTTACA AGGTACACAT AAGTTAGGTT GAGGGGTTGET TAACCCTICC
GTGGTCTGCT TTCATTCCOT GTGCTTCCTG TCACAGGTAA TGUAAAACAT
AAGTAGAATA GOGTGACCTCT TAGTITYGAA CTTATITAAG TGTGGGGATO
AATTTTTCAT CAGAAGTGOT TACAGGGTTA CTACCTCAGT TTACAATCTA
CCTGGTCATT ATTITATTTC TATCCAGTIC TAAGAACTGC CTCCACTGTT
TATATATICA TAATTAAACA CATIGAGAAT GCAACACTAT AAAAGCTOGT
CAAATTTTIG CAGAGCCCTT ATICTGTGIG TITTIIGTTT TTTreTTTsy
TITTTGAGAC AGAGTCTCGT TCGGTCCCCC AGCTTGGAGT GCAGTGGUGC
GATCTCOGOCT CACTOGCAACC TCOCGCCTCCT GGUTTCACGC GATTICTCCTG
CCTCAGCCTC CCGAGTAGCT GGUATTACAG GCACACACCA CCACGCCCGEG
CTAATTTTTT GIGTCTTTTT AGTAGAGACG GGGTTTICGCT ATGTIGGECA
GACTGGTCTT GAACUTGUTGA CCTCETGATC CGUCCGCCTC GGUCTCTCAA
AGTGCTGGOA TICTOGTGTOT TITGTGCACC TCCACTTTAG GTAATCATAG
GGAGCACATT TACAGGATGG TCTAATAACA TGAAAACAGG UTAGTTTCAA
GCAACAGCAA TGTCGOTTIGG AAAGCAGGUG TCATTTGCCT TGAAAAAAGC
CTTTTGACAA CATACAGGCA TTCTTTTAAA ACCAGGCTGA AACATTTTAT
TTCCGAGALT TAACGTTGTG TTTICCTGTTT CTTAAACCTA GCACCTCTGTY
GTATTTGAAA ATAATGAGAC ATCTTTCATT GGATTTIGGA AAATTGTTCC
CCATGGGATT CTAACCTCAC TACCAAATGA GTGAAAGCTT GATTAAGAGT
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TCTTCCATAT ACTAGCCTCC TTGGAAGAAG TOATCAGAAG GTGATAAGAA
GGACAGAAAG GACTATTTTA AAGTTGGACT GAAGUGAGAAA AAAGCAAAAT
TCTTGTTTCA TCCCAATTCT AGTTAGAACA AAGTTAAACC CCCGTAATCT
TAAAGAGAAA ATCTTTIGGAG GTTTTAATTA AACATITTAT ACATITAAAG
TCTTOTTAAT GGTGCTTTAA GTGTCAATOT AGCATGTAAA AGGCUTTIGTA
CAGACAGGTA AAAGTTCCAT TTCTGAGTGA TGAAATGTAA CACTICTTCA
TCTTTAACTT GAAATCAAAA CTATCAGATT TTATTTITIGT ATAATTTAAG
GAAGGTAAAG TTAGGGGACT AGAAGAUTCT AAATTGGCUTT CTACAGATCA
ATAATTTAAA TGTAACTAGT TGGGATTTTA TAGTTAAAAT TATATIIGTG
TATATAACAT AACTAATCTG TAAATTGTAA TAAATATATT TGCAATTATT
_AAA/XT{}TT[XA\

2 UVACGUGUAACGUGGAGAU
3 GAUGAAGCAGAGAAUCUY
4 UGUAUAUAAUUAUUAACU
5 GGCACACACCAUVAUGCC
) AGCAGUCUGUUUUGUGAA
7 GAAGUUGCCAUUGGCUAC
8 UAAUGGGCUUUAUGGGUY
O GOUGUCCCCUGCUGCAGA
10 UCUGAAUCAGACGUGGAA
11 DUAUAUUUUGGGAGGUG
12 GUUUGGCUUGCACAUGGC
13 GACUGGGAAAGCGOGGGUY
14 AGAAACGAAUUCAAGAAA
15 AAGAUAAUGGCUAUCAUA
16 GUUAACAAAGGGLAAGAG
17 CGGUCGCCACCGCUUGLG
18 GGAAACGCCGLCGUCGUL
19 COAUCGCACGUCUGCUCUY
24 AUGGACCCACAACAUUGC
2i CUUCUGGAGGCAGGGGCU
22 UAACHAAUCUGUAAAUUG
23 UCCQCCUCUCGGGAGGCA

24 CGGGAGHGAAUCUGCCGCU

N3
(e

AACUAGGGGGUAUUUGGE

26 UCUUUUUAAGAUADUUCC

27 GAGAAGCAAAGCAGAAAG

28 AACGCACAGGGUCCGGAA

29 CGCACGCCUGCUCUUCGE

30 GCGOGCCAUUUUGAGCUUC

31 GAACUCCGUUCUGCCCGA

32 UGGACAUGUUUUUAAAGA

33 ACCAUAGUUCCGGGGAGE
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34 CGGAGCCCACUGAGAAAA
33 GCCGUUGCGGGCAGAGAU
36 GCCUCUUCUGAGGCUACA
37 CGCCUCUCUCUACAGAAG
38 GUAAACUGUCCAUUUGGA
39 GUGAGGCAAGUCCGCCUC
40 UCUCUGUAGCUUUCAAGA
41 ACCAGAUGGCUAGAUULU
42 CUVACUUUCUUGUAAGGC
43 UCACCUUUGGAACUCUUY
44 GAAACGAAUUCAAGAAAL
45 UUUGCACUUUCAAAACGU
46 UAUUAUAUAAGUGGUGAU
47 UAAGUGGUGAUGAGGAUC
48 CAACAAACUGAUAGAUUA
49 AUGGAUGCAGGUUCCAGA
50 GAGUAVUJAUAUAAGUGGU
51 GCAGGUUCCAGAAACGAA
32 ACUACCUCAGUUUAUAAUY
53 ACGAAUUCAAGAAACAGA
54 GAUAGAUUAUAUUUUGGG
55 UAUAUAAGUGGUGAUGAG
56 AGGUUCCAGAAACGAAUY
57 CAGGUUCCAGAAACGAAU
58 UACCUCAGUUUAUAAUCU
59 UAGCAACAAACUGAUAGA
6} CCAUUUUGAGCUUCGCUY
61 AGGGAVUGGAUGCAGGUUC
62 CACCCCUGACCAAGAUAA
63 UUAAGGCUCCUUUUCAAC
64 AUUCAGACGGCUGCCAGA
63 AACGAAUUCAAGAAACAG
66 GAUGAGGAUCGCAAAGGA
67 UGAUAGAUUAUAUUUUGG
68 AAGGCCUUCACCUIUGGA
69 AUVAUAUUUUGGGAGGLG
70 GAUGGAUGCAGGUUCCAG
71 CAUACCUVACUUUCULGU
72 GCAACAAACUGAUAGAUYU
73 UAUCCAGGUUUGUUGUGU
74 GGCCAUUUUGAGCUUCGHC
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75 AGAUUAUAUUUUGGGAGG
76 CCAGAUGGCUAGAUUUUG
77 AAAAAAUGUUUVAAUAGAC
78 UGAUGAGGAUCGLAAAGG
79 UUGAUUGGUUAGAGGAGE
&0 UGAUUGGCUAGAGGAGGU
81 UUUACGUGUAACGUGGAGAUA
2 CAGAUGAAGCAGAGAAUCUUA
&3 UUUGUAUATAAUUAUUAACTA
34 AAGGCACACACCAUVAUGCCA
35 GAAGCAGUCUGUUUUGUGAAA
86 CAGAAGUUGCCAUUGGCUACA
87 AUUAAUGGGCUUUAUGGGUUA
38 GCGGUGUCCCCUGCUGCAGAA
39 UGUCUGAAUCAGACGUGGAAA
Sy GAUUVAVAUUUUGGGAGGCGCA
o1 VUCGUUUGGCUUGCACAUGGCA
62 UUGACUGGGAAAGCGGGGUUA
93 CCAGAAACGAAUUCAAGAAAA
o4 CCAAGAUAAUGGCUAUCAUAA
95 AGGCUAACAAAGGGCAAGAGA
06 CGCGOGUCGCCACCGCUUGTGA
97 CCGGAAACGCCGCCGUCGUCA
98 GGCGAUCGCACGUCUGCUCUA
89 GGAUGGACCCACAACAUUGCA
106§ UUCUUCUGGAGGCAGGGGLUA
101 | AUUAACUAAUCUGUAAAUUGA
1021 AGUCCGCCUCHCGOGHAGGCAA
103§ GACGGGAGGAAUCUGUCGCUA
104§ UUAACUAGGGGGUAUUUGGGA
105 L GGUCUULUUAAGAUVAULUCCA
106 | GAGAGAAGUAAAGCAGAAAGA
107 | GGAACGCACAGGGCCCGGAAA
108 | AUCGCACGCCUGCUCUUCGGA
109 CUGCGGCCAUUUUGAGCUUCA
110 1 GGOAACUCCGCUCUGCCUGAA
11l | CUUGGACAUGUUUUUAAAGAA
112 | CCACCAUVAGUUCCGGGGAGGA
113 | GCCGGAGCCCACUGAGAAAAA
114 | CAGCCOUUGCGGGCAGAGAUA
13 1 AGGCCUCUUCUGAGGCUACAA
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GUGCAAACUGUCCAUUUGGAA

GGGUGAGGCAAGUCCGUCUCA

GCUCUCUGUAGCUUUCAAGAA

CUACCAGAUGGCUAGAUUUUA

ACCUVACUUUCUUGUAAGGCA

CUUCACCUUUGGAACUCUUUA

CAGAAACGAAUUCAAGAAACA

AUUUUGCACUUUCAAAACGLA

AGUAUUAUVAUAAGUGGUGAUA

UAUAAGUGGUGAUGAGGAUCA

AGCAACAAACUGAUAGAUUAA

GOAUGGAUGCAGGUUCCAGAA

CUGAGUAUUAUVAUAAGUGGUA

AUGCAGGUUCCAGAAACGAAA

AAACUACCUCAGUUUAUAAUA

AAACGAAUUCAAGAAACAGAA

CUGAUAGAUUAUAUUUUGGGA

AUUVAUAUAAGUGGUGAUGAGA

GUAGGUUCCAGAAACGAAUUA

UGCAGGUUCCAGAAACGAAUA

ACUACCUCAGUUUAUAAUCUA

UGUAGCAACAAACUGAUAGAA

CAAGGGAUGGAUGCAGGUUCA

CCCACCCCUGACCAAGATUAAA

UUUUAAGGCUCCUUUUCAACA

CGAUUCAGACGOGUUGCCAGAA

GAAACGAAUUCAAGAAACAGA

GUGAUGAGGAUCGCAAAGGAA

ACUGAUAGAUUAUVAUUUUGGA

GLAAGGCCUUCACCUUUGGAA

AGAUUVAUAUUUUGGGAGGCGA

GGGAUGGAUGCAGGUUCCAGA

AUCAUACCUUACUUUCUUGUA

VAGCAACAAACUGAUVAGAUUA

AAUAUCCAGGUUUGUUGUGUA

GCOGCCAVUUUGAGCUUCGCA

AUAGAUUAUAUUUUGGGAGGA

UACCAGAUGGCUAGAUUUUGA

AGAAAAAAUGUUUAAUAGACA
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157 1 GGUGAUGAGGAUCGCAAAGGA
138 1 UCUUGAUVUGGCUAGAGGAGGA
159 | CUUGAUUGGCUAGAGCGAGGGA
160 | UAUCUCCACGUUACACGUAAAAY
161§ UAAGAUUCUCUGCUUCAUCUGCA
162 | UAGUUAAUAAUUAUAUACAAAUA
163 | UGGCAUAAUGGUGUGUGCCUUUG
fo4 | UHUCACAAAACAGACUGCUUCCC
165 1 UGUAGCCAAUGGCAACULICUGHY
166§ UAACCCAUAAAGCCCAUUAAUUY
167 1§ UUCUGCAGCAGGGGACACCGLLY
168 | UUUCCACGUCUGAUUCAGACAGS
169 | UGCGUCUCCCAAAAUVAUAAUCUA
170§ UGCCAUGUGCAAGCCAAACAAGA
170 UAACCCCOGCUUUCCCAGUCAAGA
172 1 UUUUCUUGAAUUCGUUUCUGGAA
173§ UUAUGAUAGCCAUUAUCUUGGUC
174 { UCUCULUGCCCUUUGUUAGCCUGE
175 | UCGCAAGUGGUGGCGACCGCGGY
176 | UGACGACGGCGGCGUULUCCGGUG
177 { UAGAGCAGGCGUGCGAUCGOCGA
178 L UGCAAUGUUGUGGGUCCAUCCGE
179 1 UAGCCCCUGCCUCCAGAAGAAAL
189§ UCAAUUUVACAGAUUAGUUAAUAA
181 | UUGCCUCCCGAGAGGLCGGACUUG
182 | UAGCGGUAGAUUCCUCCCGUCCY
183 | UCCCAAAUVACCCCCUAGUUAAAA
184 1 UGGAAAUAUCUUAAAAAGACCUA
183 1 UCUUUCUGCUUUGCUUCHCUCUA
186 | UUUCCGGGCCCUGUGCGUUCCUG
187§ UCCGAAGAGCAGGLCGUGCGAUCG
188 | UGAAGCUCAAAAUGGCCGUAGCC
189 | UUCGGGCAGAGCGGAGUUCCLGE
190 | UUCUUUAAAAACAUGUCCAAGGA
197 1 UCCUCCCCOGAACUAUGGUCGGE
192 UUUUUCUCAGUGGGCUCCGGOCU
193 UAUCUCUGCCCGCAACGOCUGAD
194§ UUGUAGCCUCAGAAGAGGLCUUY
195 | UCUUCUGUAGAGAGAGGUGGACA
196 | UUCCAAAUGGACAGUUUGCACAG
197 1 UGAGGCGGACUUGCCUCACCCUC
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198 1 UUCUUGAAAGCUACAGAGAGCCA
199 L UAAAAUCUAGCCAUCUGGUAGGA
200§ UGCCUUACAAGAAAGUAAGGUAU
201 | UAAAGAGUUCCAAAGGUGAAGGC
202 UGUUUCUUGAAUUCGUUUCUGGA
203 | UACGUUUUGAAAGUGCAAAAUUA
204 | UAUCACCACUUAUAUAAUACUCA
205§ UGAUCCUCAUCACCACTJAUAUA

206 | TJAAUCUAUCAGUUUGUUGCUAC
207§ UUCUGGAACCUGCAUCCAUCCCY

208 | UACCACUUVAUAUAAUVACUCAGUA
209 UUUCCGUUUCUGGAACCUGCAUCC

210 UAUUAUAAACUGAGGUAGUUUALC
211 P UUCUGUUUCUUGAAUUCGUUUCU
252 UCCCAAAAUAUAAUCUAUCAGUU
283 P UCUCAUCACCACUUAUAUVAAUAC
28 UAAUUCGUUUCUGGAACCUGCAU
215 | VAUUCGUUUCUGGAACCUGCAULC
216 | UAGAUUAUAAACUGAGGUAGUUU
217 | UUCUAUCAGUUUGUUGCUACAAA
218 | UAAGCGAAGCUCAAAAUGGCCGL
219 UGAACCUGCAUCCAUCCCUUGCA

228 P UUUAUCUUGGUCAGGGGUGGGUA
221§ UGUUGAAAAGGAGUCUUAAAAUY
222§ UUCUGGCAGCCCUCUGAAUCGUG
223 UCUGUUUCUUGAAUUCGULUUCLG
224 1 UUCCUUUGCGAUCCUCAUCACCA

225 UCCAAAAUAUAAUCUAUCAGUUU
226 UUCCAAAGGUGAAGGUCUUCCGA
227 UCGCCUCCCAAAAVAUAAUCUAU
228 L UCUGGAACCUGCAUCCALCCOUY

229 1 UACAAGAAAGUAAGGUAUGAUGG
230 | UAAUCUAUCAGUUUGUUGCUACA
231 | UACACAACAAACCUGGAUALUGA
232 L UGCGAAGCUCAAAAUGGCCGTAG
233 {1 UCCUCCCABAAAUAUAAUCUAUCA
234§ UCAAAAUCUAGCCAUCUGGUAGG
235 L UGUCUAUUAAACAUULUUUCUCY
236 UCCUUUGCGAUCCUCAUCACCAC

237 UCCUCCUCUAGCCAAUCAAGAGA

238 | UCCCUCCUCUAGCCAAUCAAGAG
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239 mUFmUsmUnm AnCnGmUmGIUTAf A CmGmUmGmGmAmGmA T mU*mA

240 mOT*mA*mGmAnUnGmAmAGICIANGmAMCmAmAmUmCmU*mUrmA

241 I mUrmUmUnGmUnAmUntAIUA S Am UnUnAnUnUnAnAnC* mU*mA

242 I mAYMAYGmOmCnANMCmAICIATCmCmAnUnUnAmUnGmC* mC*mA

243 | mG*mArmAMGmCnAnGMUCIUIGmUmUmUmUnGmUmGmA* mA*mA

244 I mCrmA*mOmAMAnGmUmUIGICECm A UnmUmGmGmCmUmA* mCrfmA

245 D mAYmUmUnAmAnUnCGmGIGICIUmUm Un AmUmGmGmGmU*mU*mA

246 | mG*mOC*mGmGuuUnmGmUnCiIICIImUnGmCmUnGmCmAmG* mATmA

247 | mU*mGrmUmCroUmGmAmAfICEAMGm AnCmGmUmGmGmA¥mA*mA

24% | mG*mAYmUnUnAnUnAnUUIUTUnGmGnOmAn GmGminG*mC* mA

249 I mUmUrmGmUnmUnUmCGmGICIUf U UmGn O AmCn AnUmGmG*mC*mA

250 I mUmUPFmGmAnConUnGmGIGIAfAm AmGmCGmGmGmGm U mU*mA
251 P U mCTFmAmGmAmAmAmCIGIAAMUnUmCnAmAnGmAmATmA*mA
252 T O mAnAnGmAmUmAFATUIGmGmCnUnmAmnUnmCnAnU*mA mA
233 1 mATmGTGmConUm AmAmCIAFAf A GG GmCn AmAmGmA* mG ¥ mA
254 | mCf G mCnGm G UnCoGICRCAMCm C G CnlnUnGmCHm G mA
255 | mCF*mCHrCmGm AmAnAnCIGICICmGmn G GmUnCaGmUFm*mA
256 | mG*mGEmCmGmAmUmCm GICIAICmGmCmCm UnGmCmUmCFmU*mA
257 I G mGEF mAmUnGaGnAnCiCICAnCmAmAnCnAnUn UnG* mC*mA
258 | mUmUPFmCnUnUnCo UmGRGEA GG UmAmGmGmGmGmC* mU¥mA
259 | mAFmUPFmUnmAnAnCoUnAATUI o UnGmUnAmAnAnUn U mGF*mA
260 | mAFmGF* mUmCnCmGmUmCIIC TUmCoGmOmOmAnGmGm O mATmA
261 | mGFm AT CnGuGmGn AmGIGIAfAAnUmCmUmGunCmnCnGmC *mUFmA

262 I mUmUm AmAnCanUn AnGIGiIGIemGn UnAmUnUmUnGmG¥* mG* mA

263 I mG*mG*mUmCnUnUmUmUUAf A G A UmAmUmUmUmC*mC*mA

264 | mG*mA*mGmAMGAMAMGICIAIAMAMGMTmAMGMAMAMA*mG¥mA

265 | mG"mEFMAmAMCnEGMOmAFCIAGGMmGmMmGMmOmCmCmGmGmA*mA*mA

266 | mATMUmCmOmCm AnCGICICIUmCmCn UnmCnUmUmCG*'mGFmA

267 | mOTFmIFmGmCmOmOmCmCAT U Um UmUmGmAnGnUmUmil mC*mA

268 | mG*mGEr nGmAnAnCnUnmCICGHnUnCnUnGnmConCnG*mA*mA

269 | mOTFmPFmUnCGmGn AmCnoAf UG UnUnUnlUnUndn AnAnG* mATmA

270 mC*mG* mAMCm Cn AnUmAGIUUmConCm GG mGmAmG* mG*mA

271 mG*'mC* mCimGmGmAMGmCICICIAMCmUmGmAnGmAMAMA*MA* A

272 mCrmA*MmGmCm CnGmUmUGICIGmGmGmCmAnGmAmMGmA*mU*mA

273 mATmGTMGOmCrCmUnCmUUTICIUImGm AmGmGmOmUmAmC*mA*mA

274 P mUFrmC* O OmCuCmUnCIUIC Un CnUn AnCn AmGro AnA *mG* mA

275 | mGr*mUmGmCrnAnAn AnCIUIGIUmCoCmAnUmUnmUnGmGH* mATmA

276 | mGrmGr*nGmUmGmAnGmGICIAATAMGR UnCnCmGmCnCmU*mC* mA

277 I mG'mCrmUnmCmUnConUmGIUAGmCnlUmUnUnm CmAmAmG*mA ' mA

278 I mT* mUPFmAMCmCm AMGmAIUIGIGmCmUmAmGmAMUmUmUrmUsmA

279 I mA'TmCTmCoUmUnAmCn U mUnUnOmUmAmAmGmG* mC*mA
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280 mUFmUPFmUnmCmAmCnCmUfUTU G Go AmAnCnUnCrlUnUsnU¥mA

281 mOUmA*mGmAnAmAMCnGIATATUmUmCmAm AnGmAnAmA*mC*mA

282 P mA'm U mUnmUmUnmGnCm A CTUITnUnConAn AmAmAnCmG mUFmA

283 I mA*MGTmUnAnUnUnAnUTATUAM AMmGmUnGmGmUmGmA*mU*mA

284 | mUmA*mUmAnAnGmnUnGIGIUEGm AnUnGmnAmGmGmAmU*FmC*mA

285 I mA'MEG'MCmAMAMCmAMAfAKC I UmGmAmUmAnGmAnUnU¥mA*mA

286 | mG* M mAmMUmGmGmAMUIGICAAmGoaGmUmUmCmCmAmMG*mA*mA

287 | mC*mU*mGmAmnGmUmAmITUAAT I m Am Unm AmAmGCmUmGmG*mUmA

288 | mA*MIIFmGmC AmGmGmUACI i mAnGmAmAMAMCmOmA*mA*mA

28¢ I mAYmAYMANCUnAnCnCIUCAMGnUnUnUnAnUnAmA* n U mA

200 I mAYmA*MANCMGmAnAmUIUICI Am AmMGmAmATAMCm ARG mA*mA

261 I mC*mUPmGmAmUmAnGmATUUA U A UnmUnUnUmGmG* mG*mA

292 I mAYmU s mUmAmUnAmUmAfA GIUmGmOmUmGmAmUnGmA* mG*mA

293 i mGmCTFmAnGmGm UnmUmCICIATGmAm AnAMCmGmAmAmU*mU*mA

294 mUPmG*mCmAnGmGmUmUICIKCAmGm AmAmAnCnGmAmATmUmA

295 mA'mC*nUnmAnCmCnUnCAAGIUnUnUnAnUnAnAnUmCrmU*m A

296 | mUFmGFmUmAmCmCmAnm AfCIATAnAMColUnmGmAmUmAnG*mA*mA

207 I mGEmEmCmCmAmUnUnUUGIAGmCmUnUnmCmGmCmU*m U mA

298 I mC*mA* MmAMGMGMGmAMUIGIGIAnUnGnCaoAmGmGmUm U mC*mA

299 I mC*mC* mCmAnCnmCmCmCAUIGIAMCm Cm AmAmGmAMUmA*mA* mA

300 | mUsmUPFmUmUnm AmAmGmGICIUC i CmUmUnmUm UnCm AmA* mCrmA

301 mC* MG MAMUnUnmCm AmGRATCEGmGmCmUmGmCmCon AmG* mA* mA

302 mGfmAYTAnAnCnG AnA U n AmAnGoAntAn AmCn A * mGFmaA

303 | mG mUPFmOmAnUnmGCmAnGIGAAIUnmCnGmCnAnAmAmGmG*FmA*mA

304 | mAYmC*mUnGnAnUnAmGATUUnAnUnAn UnUnUnUnG*rmGH* mA

305 | mGEFmGEFmAmANGMmGmmCIUTUI CmAnCmCmUmUmUmGmG*mA*mA
3

306 | mA*MG'MAnUmUmAmUmATUUUnUnGmGmGmAmGmGmC* mG*mA

307 D mGTmGEFMOmAnUnGnOmATUGICm AnUmGmUnUnCmCmA* mG ' mA

308 mAmUmCmnAmUn AmCmCIUTUAnCnUnUnUnCmUn UmnG* mU*mA

309 | mUPFmAY oGmCoAmAnCmAFATATCm UnGoiAmUmAmGnAn U mUmA

310 mA'm AT Um AmUnmCoCn AfGIGTUnUn UmGoUnUnGmUnG*'mU*mA

31 | mG* m O mGmGmCmCn AnUTUTIU UmGmAnGn Ca UnUnmCmG*mC¥*mA

312 | mA*mUMANmGmAMUmUmATUAf U UnUnUnGmGmGmAnG* mG*mA

313 mUsmA*mCmCrmAmOGmAmUGIGE O mUm AmGmAmUnUmUmU*mG*mA

314 | mAFmGTmAnAnARAMADATUGTUnUnUnAnAnUnAmGuA* mCHPmA

315 | mGrFmGTm UnGmAnUnGnATGIGIARUnCoGmCoiAnAmAmG*mG*mA

316 | mUmC*mUnUn G AnUnUGIGI m UnAnGnAnGmomAmG*FmG¥*mA

317 | mC*mUFmUnGr At UmUmGIGICIUn AmGmAnGmGm AmGmG* mG¥*mA

318 | mUmUFnmUmAnCnGIUn GIUFAf AmCmGm UmGmGmAmGmA *mU*mA

319 | mO*mAFYmGmAnUmGIAnAGICIAmGmAMGMmAmAM UmCm U mU*mA

320 i mUmUPFmUmOmUmAfUnATUTAS A UmUnAmUmUnAmAnC*xnlU*mA

L
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321 mAYTmATmGmGCn AT TmALCAAICnCm AnUnUmAmUnGmCf m{*mA

322 1 mGF*mAFm AMGCuAfGmUICITUIGm UnUnUnmGnUmGmA *mA*mA

323 | mCFmA*mGAnAmGIUn UGICICm AmUn UnGnGmCmUmA*mC*mA

324 mA*mUmUnAnAnUGmGIHICUn UnUnAnUnGmGmGmUrmU*mA

325 mG*mUC* nGmGmUnGIUnCICICICmUmGmCmUnGm Cm AmG*mA*mA

326 | mUmGE*FmUnmCmUnGIAmATUICF A Gm A CoGmUmGmGmA* mA*mA

327 | mGFFmAYmUnUmAnUAm UV U UmGmGmGmAmGmGuTmG* mC*mA

328 | PU A mUmCUmC Cm AnmCoGm Um UmAfCn A CmGmUmAmAmA* mA* mU
329 | PUfA* m AmGAAnUTUmCmUmColUmGmCiUnmUCo AmUnCrnUnG* mCrmA
330 | PeaUfA*mGomUfUnAfAmUnAmAnUnUnAfUn AfUlnAnCoAmAnA* nU*mA
331 PonUM G mGomCIAmUTAm AmUnGmGmUmGIUmGIUnGm CoCmUm U mUtmG
332 1 PnUM U mUnCEAmCRAm Am Am AmCn AmGIAmCIUmGmCoalUmUnCmC¥mC
333 PG mUnm AfGmCICm Am Am UmOGmGmCIAmA I mUm UmCmUmGFmU%mU
334 Pl A m AU m{ i Am Un AmAmAmGmCiICmCAmUnUmAmAm U mU*smU
335 P U mCoilUfGnm CEAmGmCm AmGomGm GIenA I AnCn CmGm T CrmU
336 | P mUnCROn A CnGmUmCnUnGm A UnUfCm AnmGuAmCn A mG*mG
337 P MG mCoGECmCiUm CoCmCnAnAmAfAnUMAmUnAmAmUnCHf nUrmA
338 | PUHG*mCoCIAmUGmUmCmCmAnmAnGIlmCfAmAnAnCmAmA * mG* mA
339§ PoUA*mAmCImCImGmCnUn UnUnCiICmCIAmGmUmnCmAmA*mG* mA
340 | PnU U mUmUfCnUUnGmAmAnUnUnCIemUfUmUnCnlUnGmG*mA* mA
341 | PmUMU*mAmUGm AT Unm AnGmUnCmAmUTUn A fUnCm UnUmGmG*mU*mC
342 | PU O mUmCUmUfGm o ConCrnUmUn UfGmUTUm AmGmCmn CmUFmG*mG
343 | PonUAC* oG CrAMA TG CmGmOmUn GmGICmGRIAMCnCnGmCnG*F G miU
344 | PonU O mAmCIom AT Cn GG CaGmOmCIGmUfUnUnCoanCnGm G F m U mG
345 | PnUMPA* mOn AfGm CIAAmGmGomCmGm UnmGfOm G AmUmCnGmCmCrmG*mA
346 | P UG mCro AfAmUGm UmUnmGm UnGmGIGm UfCn Cm AmUmCn C*mG*mG
347 | PmUM A mOmfCmCICmUmCGmUmCmUmCICm ARGm AmAmGmAmA*mA*m{
348 | Pl O AmA UM U Un Ao AmGo AnUUn AR GmimUnAmAm U mA*mA
349 | Pl U mGOmCiICnUCnCnCnOm AmGmAfGmGICmGmGmAmCo Ui FmG
350 | P A mGmCIGnmGICn AmGm Am UnUnCilai Ul Cm CmGuUmCF mCH*mU
351 1 Pl ConCRAAm AT AM Um AmCmCroCn CACmUTAmGm UnUmAmA*mA* mA
3532 PUMMG*mGmAfAmATUnAmUnmCoUnUnAAnAfAmAMGMmAMCnC*mU*mA
353 1 PoUMMCHmUnmUfUmCHUmGmCoUnUnUnGICaUfiUmCoaUnCm UmC*mU*mA
354 | PmUMU*mUmComGIGmOGmnmUmCmUnGIiUnmGICmGmUm UnCmC* mUmG
355 | PUM O mUmGIAnATGm AmGmCm AmGmGICnGIUmGmCmGnAmUHmC mG
356 | PmUA G mAmAfGnCimCnAm Am AmAnUmGICmUmGmOCnAmGH* mCmC
357 | PonU U mCnnGIOmGICn AnGn AmGnCnGIGm A G UnUn CanCmCFmG*mG
358 | PUfU'mCnoUfUnUfAn An A An AnConAfUnGiUn CoCm AnAnG* G fnA
359 | PonUM OO UTCm CICaCnGmGmAm AmCIUm A fUnmGm G UnCmG*mG*mG
360 | P U mUmUfUmCHIUm Cm AmGm UnGmGIGaCTiUmCmCmGmGmCrmC¥mtJ
361 | Pl A mUnCiUnCRUmGmCmCnCnGmCIAmA N G GmCmUmG*mA*m(G
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362 1 P mGmifAmGEmCnUn G AnGmAfAMGIAnGmGoCm Cn U mU*mU
363 | PU O UmUCn UmUm AmOm AmGmA G A mOm CnGmGnA* mC*mA
364 | PUU U mColCfAmAfAnUnGomGm AmCm ATGmUUn UnGonCn AnC*mA* mG

365 | PmUMG*mAmGIGmCTIGmGmAnCmUnUmGIKmClUnCn AmCm Con O mUm

366 | PmU* U mCoiUfTUmGIAm A AnGolmUn AfCmAIGm AmGmAnGmC* mC*mA

367 | PmUA*mAmAfAmUICm UnAmGm CmCn AfUmCHUmGmOmUmAnG*mG*mA

368 | PmUG* mUmCIUmUfAmCm A AMGmARAAMGIUm AmAMGmGm U mA*mU

369 | PmU A" mAmAfGnATGmUmUmCnCm AnAIAMGEGm UnmGmAnAnmG* mG*mC

370 | PUA G miUmUfUmCHEImUmGmAm AmUmUCoiGIUm UmUmCmUmG*mG*mA

371 | PonUf A mCnGIUnUUm UG An A AmGIUmGICn AmAnmAnAn U mU*mA
372 PnUM A mUn CIAMCICmAmConUm UmAm UfAm U Ao Am UmAnCm U mC*mA
373 PnU G mAmUfCmCRUm Cn AmUnmCin AmCECm A m Unm UmAnUmA*mU¥mA
374 | PraU U mAmAfUmCIUnm AmUn Cm AmGmUfUnUGmUm UnGmCm U mA*mC
375 Pl U mCm UG GIAm AmCon Ui Um G CRAmUfCmTmAm UmCmCrmC*m U
376 | Pl A mConCAnCIUmUnmAmUnAnUn AfAnUIAmCo UnmCn AmG*FmU*mA
377 4 P U m Unn CRGnUfUm UnCon UmGmGmAFAnCICn UnGmCm Am UmC*mC
378 | P A mUnUfAmUfAn AmAmColUnGm A fGoGIiUm AmGm UnmUm U A*mC
379 | PoU U mCoiUIGmUTUm UmCn Um UmGmATAmUTUmCmGmUnm Um U mC*mU

380 | PmUC*mUmCiAmAfAMAMUnAmUmAnATUmCiUn AmUnmCinAmGFmU*mU

381 PuU*C* mUmCFAAmUCn AnCnCn AnCnUUm A UnAmUmAmAmU*mA* mC

382 | PmUMA*mAmUUmCIGmUnmUnmUmCmUnGIGmAfAmCmCmUmGmC* mA*mU

383 i PmUAA*miUmUfCmGiU mUnnCmUmGm G Am A mCm UmGmCmA ¥ mU*smC

384 | P A*mOmAfUnUfAnUnAnmAmAmCm UG A TG Gn UnAmGuU  mU*mU

385 | PonU U mCnoUfAn U Con AnGn UnUn UnGiUn UG CoUm AmCnA* mA* mA
386 | PnU A mAmGICm G A AmGnCmUnm Cm ATAm AT AmUmGmGmCim C*mGFmC
387 | P UG mAnm AfTCoCiUmGmCmAmUmCmCIAmUTCmnCmCm Um UmG*mC*mA
388 | PmU U mUm AfUmCUnm UmGmOmUmCm AfGmGRGmGm UmGmGmGFmU*mA
389 1 Pl mUn UG AfAmn AmAmGmOmAnGImCIUnUnAn AmAn A ¥ mU U
380 | Pl AU mColUfGmGICmAnCmCnCnGmUImUGmAmAnUnCmGrmU*mG
391 1 P T UnmGIUn UiUn ConUn Un G AnAfUnUfCnGmUnUnUnCHf U rmG
392 1 Pl U mConffUm U mGnCm G AnUn CIiCnUfCm AnUmCn AnC*FmC* mA
393§ PoUMC*mCmAfAmAAmUnmAmUnAnAaUfCmUAmUnmCm AnGnU¥mU*m U

394 | PmU U mCorCRAmAfAMGmGmUmGmAmATGmGImCmnUnmUmCmCrmG* mA

395 PmUMC*mGmCICmUICmCmUmAmAmAmAUmAUnAnAMUnCmU*mA*mU

396 | PmUAfC*UmGIGmALAMCmCmUmGmCm AfUnCIOnAmUnCmCmC *mUrmU

397 | PmU*fA*mUmAfAmGIAm A AnGn UnAmAfGmGTUmAm UnOmAmUlFmG*mG

398 | PmUAH A m A UfCoi U Am UmCnn AmGm UnmUfUnmGIUn UmCmCm UmA*mC* mA

399 | P A mCo A AfAmCm AmAmARCmCIUnGIGmAmUnAnUnU ¥ nG*mA

400 | PnUEF mCmGAMAIGm o UnCm Am Am AT AMUGmGmCmCmGmC* mA* mG

441 PmUf{C* mCimUfCmC I CmAmAmAm A UnAfUnAT A UnCm UnmAn U mC*mA

402 | PmU O AmAIAmAIUMCmUn AmGmUmCI AU CmUnGmGmUmA* mG*mG

L
~J



WO 2025/075868 PCT/US2024/048763

403 | P ' mUmCiUn AfUnUnmAnAn AmCn A UnUUnUnUnUnCmUsmCrmU

404 | P O mCoUfUm UEOm G AmUnCnCiUmCAAmUmCm A Cn T mA*mC

405 | PmUMCH U o CiUm CrnUmAmGmCmCIAmATUm CotAm AmGm A mG*mA

406 | PUMC*nmCnmClUmCICoaUmCoiUm AmGmCICmAIAmUmCmAm AmG* mA*mG

407 | PmUG'mUnmUUnCiUUmGmAnAnUmUCnGmUnUnUnCmUnG*mG*mA

408 | PmU G mUmUfUnmCHUmUGmAmAmUnUiCnGmUmUnUmCnUmG* mG* mA

409 | PmU G mUmUUnmCUm UnGIAmAmUnUICnGmUmUnUmCm UmG* mG¥* mA

410 | PmUG mUmUfUn CimUn G AfAm UnmUICmGomUm UnUnCmUmGFmG* mA

411 PU* " mUmUfUmCiAmUnmGm Am A UmUTCmGomUm UmUmCmUmGrmG*mA

412 | PyU R mUnmUfUn CiUm Un G An AnmUtUHICn GolUm UnUnCon UmGP'mG* m A

413 | PmUMTA*mCmCAmCUTUmAm UmAnUnAfAmUnAnCnUnCnAnG* mU*mA

414 | PnU A mCmCAmClUmUAm UnmAndUnAf A UnAnCnUmCn AmG* mU*mA

413 PmU A mCmCfAMCfTUm Un A Um A UmAAm Un AmCUmCm AmGF*mU*mA

416 | PmUTA*mCmCAmCTUmUmAmUAM UmAfAm UnmAmCoUmCmAmG* mU*mA

417 | PmU A mCmCfAmCTUm Um Am Un AfUn A A Un AnCoiUmCnAn G mUsmA

418 | PmUA*mCoifllfAmCTUnUnAnUnAnUTAAD A n UnAnColUmConAn G mUrmA

419 | P UPmCoUiGnm U U UnConUnUnGmAf A UnUntCmGomUn Um U mC'mU

420 | PmUMU s mCoi UG UfUm UfCnUmUmGmAfAmUmUnmCmGmUnm Um U mC*mU

421 PmU* U mCnUfGm UIUm Um CfUm UnGmAfAMUnUnCnGonUmUmUFmC*mU

427 ¢ PmU MU mCoUGmUTUmUnmCoUfUnGmAfAmUnmUnCmOGmUnUmUsmC*mU

423 1 PmUMU mCmUGmUfUm UnC UnUGmAfAMUmUnmCmGmUmUm U mC*mU

424 | PmUSU*mCmUGmUm UnCmUnUmGRAf A UnmUmCmGmUmUm U mC*mU

425 | ACAGACGLGE CCAATCAGAG GCCACGCALCG AGGGTGAGGL AAGTCCGCCT
CTCGGUGAGGC AAGGOGTOGGE GTTCGGCGAA TGACGTCGAGG CGCCGUTGGO
CGGTAGGGAG TAGACGUCCT COGGTCCTCCG TCTCGLCCTG CAGUTTICLGH
GTCTGCOOCT GCGGCCATTT TCAGUTTCGC TTCTTTGCGE COTCGCUTEC
CACCCAGCCA CCCTTTCCOO CTIGOCGTTT COCGOCTCCG TGCOGGOGCCAL
CGGAAACGCC GCCOTOGTCT COCGTCGCCGE COCOCGAGGO AGGOTCTTCT
CTATGGTGGA GCGATCTCAC ACGGUCTAGG ACGTCTCCTT CCCTAGCOGH
GATGGACCTA ACCGCGGTCG CCACCGLOTTG CGCGGGLCTC TGGGLLGTCC
GOTGCAGCAC TCGTTGCGGA AGCCGCCGCT CTCTGGGLCT COTCTGLCGE
CGCGGGAATC GGACTGCAGT ACCCACTCCG TGOCTGGGCA AGGUGGAGAC
TGTGTAGACC TCOGGATCCAG CCTOGCGUTGA CGOCGUTGAG CTCTGTCCTC
CTCCTGTCTO AGAAGCCGUC AAGGAAAGGA GATGGAGACA GGAACGCACA
GGGCCCGGAA GCOUCCTGOC CCTCQQOTGE GCTCCTIGOETT COGGCTGCCC
TTCCTICGGC GATCGCACGC CTGCTCTICG GAGTTCCCGE CGCOTICCTC
TCGACAAAAT CCCGGLGAACT COGLTCTGLC COAGUGTCGG ACCAGUTACT
GUACCAAATT GCTTTCTCAG CTCCTTOCCC TGCTCCCTAG CCTATTUCAG
AAGCTGCTGC TTTGGAGCCA GCTTTTCGOO GGUUTGATTC CTACCAGATG
GCTAGATTTT GCCGCAAGTT ACAGCGCCCT GAGAGCTTTIG AGAGGACGGE
AGGAATCTGC CGCTCCCACG GTGCAGAAGT CTCTGAGTTC ACTGCGGCTE
GACTCTTCGG AAGACTTIGET TGTCAGTICT CTTGATTIGGC TAGAGGAGGG
ACTCCAGTGG CAGTGUTCOT CCTCAGACCT GGAGTTAAAA CTCAAGGCCC
AGCGAAAGAGC TTTAGACTUT GCAGCGUCCA CTTTICCTCCT GGAGCAGCAG
CTGTGOOGGAG TGCAGTTIGCT GCCCAGTAGC CTTCAAGUTG GTCTAGTCTC
CCACCGAGAA CTTIGACTCTT CATCCTCTOG GUCTCTOGAGC GTTCAGAGCT
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TAGGTAATTT CAAGUTAGTT TCCTATCTCC TGAACCCTTIC CTACCTGGALC
TACCTICCCO AGTTAGGGOT GCGUTOTCAG AGCAGCGUTO GAGOTGGUCA
GTTTGTOOOT TTCCGAACAC TAACCCCAGA GAGUTGCTAT CTTTUTGAAG
ATGGTTGTCA CCCTCAGCCG TTGUGGGCAG AGATGTEGGC AACCGCCTGG
AGAAGGTGTC COCOTCTCTC TACAGAAGGL CTGCCGGAAA TCCACCACOT
TCOTATGAAA COGCTAGAAT TCCTCCAGGC TAACAAAQGGG CAAGAGTTAC
CCACCCCTGA CCAAGATAAT GGUTATCATA GUCTGGAGGA GGAACATAAC
CTTCTOCGOA TOLACCUACA ACATTIGCACA GATAACUCCAG CACAGGCGET
GTCCCCTGOT GCAGACAGGL CGGAGCCCAC TGAGAAAAAA CCAGAATIGG
TGATTCAAGA AGTTTCACAG AGCCCCCAGG GAAGCAGTCTGTITIGCTGAA
TTACCCGTGG AAAAAGAATG TGAAGAGGAC CACACTAATG CAACTGACCT
CTCAGATAGA GOAGAGAGCU TTCCTGTTIC TACCAGALCA GTTTGTAGCA
ACAAACTGAT AGATTATATT TTGGGAGGUG CCCCCAGTGA CTTGGAAGCC
AGCTCUTGATT CTGAAAGTGA GGATTGOOGC GAGGAACCTG AGGACGATGO
CTTTGATAGC GATGGCTCCC TGTCTGAATC AGACGTGGAA CAGGATTCGG
AAGGCCOTTCA COTTTGGAAC TCTTTCCACA GTGTAGATCC TTACAACCCC
CAAAACTTTA CAGCCACGAT TCAGACGQUT GCCAGAATTG CCCCCAGAGA
CCCATCAGAT TCAGGUGACAT CCTGOTCUTGG CAGUTGTGOET GTAGGGAGLTY
GTCAGGAGGG ACCCOTTOCG GAGACCCCCG ACCATACGTTC CGGLGLAGGAA
CATGACUTOOG AACCGAGTGC AGATGAAGCA GAGAATCTTA AATIGTGGAA
CTCTTTCTGT CATTCTCGAGO ACCCCTACAA COTTITAAAT TTTAAGGCTC
CITTICAACC GTCAGGGAAG AATTGGAAAG GCCGTCAGGA CTCAAAGGCC
TCTTCTGAGG CTACAGTGGLC CTTCTCTGGE CATCATACCTY TACTTTICTIG
TAAGGCCCAG CTGTTAGAGA GUCAAGAAGA TAATTGTCCA GGUTGTGGGC
TGGGTGAGGC TCTTGCTGGA GAAAGATACA CCCATATCAA GAGAAAAAAG
GTAACOTTCOC TGGAAGAAGT TACTGAGTAT TATATAAGTG GTGATGAGGA
TCGCAAAGUGA CCATGUGGAAG AATTTGCAAG GGATGOATOC AGOTTCCAGA
AACGAATTCA AGAAACAGAA GTTGCCATTG GCTACTGOTT GGCCTITGAG
CACAGAGAAA AAATGTTTAA TAGACTGAGG ATCOAGTCAA AGGACTTACT
GTTGTACAGC AATGTTAAGA AGTGAACAGC CTGLAACCCG TGLCCACTCT
GTCTCTTACT TGAGAGTTTC CCTTAAAAAC AAACACTGGC AGUTGTCCTT
GOACATGTTT TTAAAGAAAC AACTTGTATC TAGAGATGCA GTTTGATTAT
TITTGGGTAA TGTGTCTCAT TAGAAACACC AACTCCGATA ATGAAGAATC
TCTTATCTGT AATCOTCICT TITCCTATTT AGTIGGATGT GGOGTTTTIGTC
TTTTTGAGAG GGTCTCACTG CATAATTCTG TTTGGCCTAG GTCTATGTAT
GTAGACCAGG TTGGUCTTGA AGTIGGTATYT TCCTTGCCTC TOTTTICCTGY
GUCACCATGC CCAGCTGGAA GTGTTTITAA ATATCOTCTG CTTACCTLGG
GTGAGAGTTT AATTTTGCAC TTTCAAAACG TTTCTTCTGG AGGCAGGGGE
TGGTCTGGTT TACATACAGG CTTCAGGCCA GCTAGGGCTA TGTGGTGAGA
CCTAGTCTTA GAGGACAAAC AGAACAAAAC AGTCAGGTTA CTGTGGAAAC
TGAGGCAGGA GCATAGGAAG GTUCAGGTAT GUCCTGRAACT CAGTGAACTC
TGAACTCAAG GCCAGCATGG GGAGTTTAGC AAGACCTTIT TACACTCAGA
ATGGAAAAGG AAGUTGGGOA TATAGCTOGE TAGCAGAGGL CUCTGLCTAC
ATGTGCAAGG TCCTGGOTTC AGTCCCCAGT ACTGCAAATA GAAAGAAAAA
ACATIOTCTT GGATAACTAT AAGOTTTAAG COTCATAGTC AGTTCTAALT
CAAATTATGC ATGCATTGAG TICTTGTGTG CTTITICTGT TCTAAAATTA
ATGGGUTTTA TCOGTTTIGT TITTGTATGT TTTTATGTCT GTTATATTIT
GAGGTAGGGE ATTGAGGCAG GOTCTCACTS TGGCCTTGAG CTCATGGLAG
TTTTCCTGCT TCAACTGAGT GTITTGGTTT GTTIGTGTTT GTGTTITITTE
ACTITCATAG ATTTGACTTA ATGAAGGCAA AAACCTGTTA TCAACCTAAA
AGACATIGAT GITGTCACTTIC AGTGGTIGGAT TTECTCCCIC TUVTTETETTY
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TCCCCCAGAG CTGAGGACCA AACCCAGGGL TTTGCACTTG CTAGGCAAGC
GCTCTACCAC TOGAGCTAAAT CCCCAAACCA CCCCCCCCCC TITICTTITTIT
TTAAAGACAT GGTCTTATAT AGTCTAGGCT GGCCTTAAAC TCATTACTTA
GCCAAGGATG GUTITTGAAAG ATCOTCCTGT COTCTTIGTIT GGUTIGCACA
TGGCATGTGC CATACATCCA GATTTTTCTC TGTATCTAGG TCTTTITTAAG
ATATTTICCAA GGACUTGCUCA CAAATCCACA GTGCAGTACT TICTTGACTG
GOAAAGUGOE GITGOTGTIGC TTTICAAAGG CACACACCAT TATGCCCAGC
TGGTCTGCCA AACTTAACAT ATTTGGTTTC TGTGUAAACT GTCCATTTGG
AAGGTTTICTG TGTGTTGTAG TTTCAGTIGA ATGTGGCTCT CTGTAGCTTT
CAAGAATGOO TAGAAATCAT AAAGCACTOT TAAGTAATCA TTGCATTGTA
GACATITITT TTTTTAACTA GGGGUGTATTT GGGAGACATG TCAGATATIC
ACTTITIGTTT TATGTGTCTT AAAACCAGTG TTACTTACAC CCTGCUTCAG
CACTGGCACT TTTCAAACCT GTUTTGGAGA CAUTGTAAAC TTGGATGGTG
CAGTTCTGGG TTTTCATGTG TAAAATGTCA ACTACAAAGG TCAATATCCA
GOTTIGTTGT GTTCTACCTT ATGTAGAGAG AAGCAAAGCA GAAAGGGCAG
ATAGAGCAGC CAGAAAGTGC TAGTGTCCCC CCCCAAAGCG TGUTICTAGA
TAGTGTGTGG ATCAGGTGTG CTIGETTTIGT TCAGTTAGLG TCACCTGTTG
TGCATGETTC AGOTAATGTG TTACCAGTTC TTTAGTGGTT ACATGCACAA
AAGAGAGGAC CTCTGAGTCG GOTGTGGOGAT GAGCTTTCCA GACCTGGCAG
GOTAAACTAC CTCAGTTTAT AATCTCCCTG GTTATTICCG TTTGATGTGA
TCTAAGGTCT GCCTCAGTGO TGATUGATGTT CATCCACACA CAAGGTTAGT
AAGAGTGCAC GACCAGAAAC GTTGGTCTTA TITTTGAGAA CCCCCATTYC
TGTIGTATITT ATGCACCTGC CHTTAGTGAA CTCCAGAGTG CATTAAAGAG
TCTGUTTITAG TGCCGTGOGA ATGGGCTAGT TTAGAAGCTA TOTTTGGAAA
GUAGGCAAGT TGACTTTAGG AAGAAAAGCT GTGACAGTGT GTAGACATIT
CTTTTAAACC GGACTGCAGC TTAACAACAL TTGATTTCAG ATGATTAGGT
TITTGTTTICT GAGACCCAGC ACCTGTATAT TTAAAAATIG TTCCAGATTA
CACCTTCACT ATCAAATGAG TAAATGACTC ATGCCTGCAG ACATGTCCTG
ATGOTGGUAA GAACAGAAGG ATCTTTGACT GAAGGAGAAA AACTGTCATT
GTCATCCCAG CCCCCAGGAA AGAACACCTC CAAGGCAGGL AGGCAGGCAG
GCAGGCATGO TGOTTCTAGT TGAATACACA TTCAAGTCTT GUAGTGETGE
TTTAGATCTG TGTAGCATGT GAGGQUTUTGT ACAGGTGGGE GCCACACTTC
TGAGGGUTGA AATGTGGCAA CCCTTTATCT AACTTGAAAT CAAAACCETC
AAATTTTATT TTITATAATT TAAGAAAGAG TTGGGGAATG ACATTTITIC
AGTIGGCCTT TICAGCTCAG TCATTTTACG TGTAACGTIGG AGATITGATA
GCTCAGATTA TATTTGTATA TAATTATTAA CTAATCTGTA AATTGTAATA
AATATATTITG CAATTATTAA ATGCTATGTG ACTTTATG
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CLAIMS

1. A PPPIRISE RNAI agent comprising a sense sirand and an antisense strand,
wherein the sense strand and the antisense strand form a duplex,
wherein the sense strand comprises a nucleic acid sequence selected from any one of
SEQ ID NOs: 81-159, and the antisense strand comprises a nucleic acid sequence
selected from any one of SEQ 1D NQGs: 160-238,
wherein optionally one or more nucleoctides of the sense strand and the antisense strand
are independently modified nucleotides, and wheretn optionally one or more
internucleotide linkages of the sense strand and the antisense strand are modified

internucleotide linkages.

s

The PPPIR15B RNA agent of claim 1, wherein the sense strand s linked to a delivery

moiety.

3. The PPPIRISE RNA: agent of claim 2, wheretn the delivery moiety is huked to the 37

end of the sense strand, optionally via a linker (L),

4. The PPPIR15B RNAI agent of any one of claims 2-3, wherein the delivery moiety

comprises a N-acetylgalactosamine (GalNAcC) moiety.

5. The PPPIRI15B RNA1 agent of any one of claims 2-4, wherein the delivery motety
comprises the Formula of
O

HO 0
HQ%%’QMﬁ\/U\ A

NHAC =
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6. A PPPIR1SB RNAI agent comprising the Formula oft R-L-13,
wherein R is a double stranded RNA {(dsBRNA) comprising a sense stand and an antisense
strand, wherein the antisense strand is complementary to PPPIR15B mRNA,
wherein L 18 a linker, or optionally absent, and
wherein I 1s a delivery moiety compnising the Formula of!
9]
H i
g—,’ﬁ’ OVN\V/W’ N\\:/J\\ er
2 H
L

NHAC
O

HO, ( H
N P /“':l\
;——Yx/O /\/\ﬂ/ ~TNTTO

NHAC i\
WA o

NHAC \V/\T(

7. The PPPIR1SB RNAI agent of claim 6, wherein the seuse strand comprises a nucleic
acid sequence selected from any one of SEQ 1D NOs: 2-80, wherein optionally one or
more nucieotides of the sense strand are independently modified nucleotides, and wherein
optionally one or more internucleotide hinkages of the sense strand are modified

internucieotide linkages.

§. The PPPIRI5B RNAI agent of claim 6, wherein the sense strand comprises a nucleic
acid sequence selected from any oune of SEQ ID NOs: 81-159, and the antisense strand
comprises a nucleic acid sequence selected from any one of SEQ [D NQOs: 160-238,
wherein optionally one or more nuclectides of the sense strand and the antisense strand
are independently modified nucleotides, and wherein optionally one or more
internucleotide linkages of the sense strand and the antisense strand are modified

internucleotide linkages.

9. The PPPIRISE RNA:1 agent of avy ove of claimus 1-8, wherein the sense strand and the
antisense strand comprise a pair of nucleic acid sequences of the sense strand and the
antisense strand of any one of dsRNA No. 1-79, wherein optionally one or more

nucleotides of the sense strand and the antisense strand are independently moditied
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10.

it

nuclectides, and wherein optionally one or more internuciectide tinkages of the sense

strand and the antisense strand are modified internucleotide linkages.

The PPPIR15B RNAI agent of any one of claims 1-9, wherein the sense strand and the

antisense strand comprise a pair of nucleic acid sequences selected from the group

consisting of’

{a} the sense strand cormprises a {irst nucleic acid sequence of SEQ ID NG 93, and the
antisense strand comprises a second nucleic acid sequence of SEQ ID NG 172;

{(b) the sense strand comprises a first nuclete acid sequence of SEQ 1D NO. 123, and the
antisense strand comprises a second nucleic acid sequence of SEQ 1D NO: 202,

(¢} the sense strand comprises a first nucleic acid sequence of SEQ ID NG 125 and the
antisense strand comprises a second nucleic acid sequence of SEQ ID NO: 204;

(d) the sense strand comprises a first nucleic acid sequence of SEQ ID NO: 129, and the
antisense strand comprises a second mucleic acid sequence of SEQ ID NO: 208;

(e} the sense strand comprises a first nucletc acid sequence of SEQ ID NO: 132, and the
antisense strand comprises a second nucleic acid sequence of SEQ 1D NO: 211;

{fy the sense strand comprises a first nucleic acid sequence of SEQ ID NQO: 136, and the
antisense strand comprises a second nueleie acid sequence of SEQ ID NG: 215; and

{(g) the sense strand comprises a first nucleic acid sequence of SEQ ID NG 157, and the

antisense strand comprises a second nucleic acid sequence of SEQ 1D NO: 236,

wherein optionally one or more nuclectides of the sense strand and the antisense strand
are independently modified nucleotides, and wherein optionally one or more
internucieotide linkages of the sense strand and the antisense strand are modified

internucleotide linkages.

The PPPIRI5B RNA1 agent of any one of claims 1-10, wherein one or more nucleotides

of the sense strand are modified nucleotides.

2. The PPPIRI5SB RNAI agent of claim 11, wherein each nucieotide of the sense strand is a

modified nucleotide.
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13. The PPPIR15B RNAI agent of any one of claims 1-12, wherein one or more nucleotides

of the antisense strand are modified nucleotides.

14. The PPPIR15B RNA1 agent of claim 13, wherein each nucleotide of the antisense strand

15 a modified nucleotide.

15 The PPPIRISE RNA agent of any ove of claims 11-14, wherein the modified nucleotide
is a 2'-fluore modified nuclectide, 2'-O-methyl modified nucleotide, 27 deoxy nucleotide

(DNA), or 2'-0O-alkyl modified nucleotide.

16. The PPPIR13B RNA1 agent of any one of claims 11-15, wherein the sense strand has
four 2'-fluoro modified nucleotides at positions 7, 9, 10, and 11 from the 57 end of the

sense strand.

M
-

. The PPPIR15B RNA1 agent of claim 16, wherein nucleotides at positions other than

positions 7, 9, 10, and 11 of the sense strand are 2'-O-methyl rooditied nucleotides.

183. The PPPIRI5B RNAs agent of any one of clauns 11-17, wherein the antisense strand has
tour 2'-flucro medified nucleotides at positions 2, 6, 14, and 16 from the 5° end of the

antisense sirand.

19. The PPPIR15B RNAI agent of claim 18, wherein nucleotides at positions other than

posttions 2, 6, 14 and 16 of the antisense strand are 2'-O-methyi moditied nucleotides.

20. The PPPIRISB RNA1 agent of any one of claims 11-15, wherein the sense strand has
three 2'-fluoro modified nucleotides at positions 9, 10, and 11 from the 57 end of the

sense strand.

21 The PPPIRISB RNA1 agent of claim 20, wherein nucleotides at positions other than

positions 9, 10, and 11 of the sense strand are 2'-O-methyl modified nuclectides.

3
3

. The PPPIRI158B RNAJ agent of any one of claims 11-17 and 20-21, wherein the antisense
strand has five 2'-fluoro modified nucleotides at positions 2. 5, 7, 14, and 16 from the 57

end of the antisense strand.

64



WO 2025/075868 PCT/US2024/048763

28.

30.

. The PPPIRI15B RNA1 agent of claim 22, wherein nucleotides at positions other than

positions 2, 5, 7, 14, and 16 of the antisense strand are 2'-C-methyl modified nuclectides.

. The PPPIR15B RNAjJ agent of any one of clauns 11-17 and 20-21, wherein the antisense

strand has five 2'-fluoro modified nucleotides at positions 2, 5, §, 14, and 16 from the 5

end of the antisense strand.

5. The PPPIR15B RNAI agent of claim 24, wherein nucleotides at positions other than

positions 2, 5, 8, 14, and 16 of the antisense strand are 2'-O-methy! modified nucleotides.

. The PPPIRISB RNAL agent of any one of claims 11-17 and 20-21, wherein the antisense

strand has five 2'-fluoro modified nucleotides at positions 2, 3, 7, 14, and 16 from the §°

end of the antisense strand.

. The PPPIRISEB RNAT1 agent of claim 26, wherein nucleotides at positicns other than

positions 2, 3, 7, 14, and 16 of the antisense strand are 2'-O-methyl modified nuclectides.

The PPPIR 158 RNAI agent of any one of claims 1-27, wherein the sense strand and the

antisense strand have one or more moditied internucleotide hinkages.

29 The PPPIR15B RNA1 agent of claim 28, wherein the modified intersucleotide hnkage is

phosphorothicate linkage.

The PPPIRISB RNA1 agent of claim 28 or 29, wherein the sense strand has four or five

phosphorothioate linkages.

_The PPPIR15B RNAI agent of any one of claims 28-30, wherein the antisense strand has

four or five phosphorothioate linkages.

. The PPPIR158B RNA1 agent of any one of claims 1-31, wherein the antisense strand has

5" phosphate or 57 vinylphosphonate.
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-

. The PPPIR158B RNAI agent of any one of claims 1-32, wherein the sense strand

)
"5

comprises an abasic moiety or inverted abasic moicty.

34. The PPPIRISB RNA; agent of any one of claims 1-15 or 28-33, wherein the sense strand
and the antisense strand comprise a pair of nucleic acid sequences of the sense strand and

the antisense strand of any one of dsRNA No. 80-186.

35. The PPP1R1SB RNA1 agent of any one of claims 1-15 or 28-34, wherein the sense strand
and the antisense strand comprise a pair of nucleic acid sequences selected from the
group consisting of"

{a} the sense strand comprises a first nucleic acid sequence of SEQ ID NG 251, and the
antisense strand comprises a second nucleic acid sequence of SEQ ID NO: 340;

(b} the sense strand comprises a first nucleic acid sequence of SEQ ID NO: 281, and the
antisense strand comprises a second nucleic acid sequence of SEQ 1D NG: 370;

{c} the sense strand comprises a first nucletc acid sequence of SEQ ID NO: 283, and the
antisense strand comprises a second nucleic acid sequence of SEQ 1D NO: 372;

{d} the sense strand comprises a first nucleic acid sequence of SEQ ID NO: 287, and the
antisense strand comprises a second nucleie acid sequence of SEQ ID NO: 376

(e} the sense strand comprises a first nuclete acid sequence of SEQ 1D NG: 290, and the
antisense strand comprises a second nucleic acid sequence of SEQ 1D NO: 379;

(fy the sense strand comprises a first nucleic acid sequence of SEQ ID NG: 294, and the
antisense strand comprises a second nucleic acid sequence of SEQ ID NO: 383; and

{(g) the sense strand comprises a fivst nucleic acid sequence of SEQ 1D NG 315, and the

antisense strand comprises a second nucleic acid sequence of SEQ 1D NO: 404,

36. The PPPIR1SB RNAI agent of any one of claims 3-35, wherein L {linker) is present and

comprises any one of the following Formulas:

O
AN

[VREIven . O
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49,

41.

HO

O

H
%ﬁz/’\\’/‘\v’* : N
Y

~ A pharmaceutical composttion comprising the PPP1R15B RNA1 agent of any one of

claims 1-36 and a pharmaceutically acceptable cartier,

. A method of treating a PPP1R1SB associated metabolic disorder in a patient 1o need

thereof, the method comprising administering to the patient an effective amount of the
PPPIR15B RNAi agent of any one of claims 1-36, or the pharmaceutical composition of

claim 37.

. The method of claim 38, wherein the PPPIR15B associated metabolic disorder is obesity,

Type 2 diabetes, nonalcoholic steatohepatitis {(NASH), nonalcoholic fatty liver disease

(NAFLD), dyshipidemia, or metabolic syndrome.

The method of cJaim 38 or 39, wherein the PPPIR15B RNA1 agent or the pharmaceutical

composition is administered to the patient intravenously or subcutaneously.

The method of any one of claims 38-40 further comprising administering a second

therapeutic agent to the patient.

. The method of claim 41, wherein the second therapeutic agent 15 an incretin,

. A method of reducing PPPIR15B expression in a cell, the method comprising:

introducing the PPPIR15B RNAt# agent of any one of claims 1-36 into the cell; and
incubating the cell for a time sufficient for degradation of PPPIR15B mRNA, thereby

reducing PPPIRISE expression 1o the cell.
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44,

46.

48,

49.

50,

The PPPIR15B RNAI agent of any one of claims 1-36, or the pharmaceutical

composition of claim 37, for use in a therapy.

. The PPPIR15B RNA1 agent of any one of claims 1-36, or the pharmaceutical

cornposition of claum 37, for use 1o the treatment of a PPPIRISE associated metabolic

disorder.

The FPP1R15B RNAI agent or pharmaceutical composition for use of claim 45, wherein
the PPPIR15B associated metabolic disorder is obesity, Type 2 diabetes, nonalcoholic
steatohepatitis {(NASH), nonalcoholic fatty liver disease (NAFLDY), dysiipidemia, or

metabolic syndrome.

. Use of the PPPIR15B RNA1 agent of any one of claims 1-36 in the manufacture of a

medicament for treating a PPPIR15B associated metabolic disorder.

The use of claim 47, wherein the PPPIR15B associated metabolic disorder 1s obesity,
Type 2 diabetes, nonalcoholic steatohepatitis (NASH), nonalcoholic fatty liver disease

(NAFLD}, dystipidersia, or metabolic syndrome.

The PPPIRISE RNA agent for use of any one of claim 45-46 or the use of any one of

clatms 47-48 further comprising administering a second therapeutic agent to the patient.

The PPPIR15B RNAJ agent for use or the use of 49, wherein the second therapeutic

agent 18 an incretin,
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