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reversely complementary to form a double-stranded region, and the nucleotide sequence Il is at least partially reversely
complementary to a nucleotide sequence in an mRNA expressed by APOC3 gene; in a direction from 5' terminus to 3' terminus, at
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pharmaceutical composition and an siRNA conjugate containing same can effectively treat and/or prevent diseases or disorders
related to expression of APOC3 gene, and have a significantly reduced off-target effect.
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Abstract:

An siRNA capable of inhibiting expression of apolipoprotein C3(APPOC3) gene, comprising a sense
strand and an antisense strand. The sense strand and the antisense strand respectively comprise a
nucleotide sequence | and a nucleotide sequence Il consisting of 19 modified or unmodified
nucleotides, the nucleotide sequence | and the nucleotide sequence 11 are at least partially reversely
complementary to form a double-stranded region, and the nucleotide sequence Il is at least partially
reversely complementary to a nucleotide sequence in an mRNA expressed by APOC3 gene; ina
direction from 5' terminus to 3' terminus, at least one of the 3-th to 6-th nucleotides of the nucleotide
sequence Il is a stabilized modified nucleotide. The siRNA and a pharmaceutical composition and an
siRNA conjugate containing same can effectively treat and/or prevent diseases or disorders related to
expression of APOC3 gene, and have a significantly reduced off-target effect.
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NUCLEIC ACID, COMPOSITION AND CONJUGATE CONTAINING SAME, AND
PREPARATION METHOD AND USE

TECHNICAL FIELD

The present disclosure relates to a nucleic acid capable of inhibiting the expression of an
apolipoprotein C3 (APOC3) gene with reduced off-target effects as well as a composition and a
conjugate comprising the nucleic acid. The present disclosure also relates to a preparation method for

and use of the nucleic acid, composition and conjugate.
BACKGROUND

Dyslipidemia, also known as hyperlipidemia, is a systemic disease in which fat metabolism or
operation is abnormal, causing plasma lipids to be higher than normal, and it is seriously threatening
the health of patients around the world. The apolipoprotein C3 (APOC3) plays an important role in
lipid metabolism. The expression of APOC3 in the blood circulation of people carrying the APOC3
mutation gene decreases by 46%, and the level of triglyceride in plasma decreases by 39% compared
with ordinary people. Therefore, using small interfering RNA (siRNA) to silence gene expression at
the gene level and block APOC3 is undoubtedly an ideal means for treating dyslipidemia related to
APOC3. In recent years, considerable progress has been made in the preparation of an siRNA for

inhibiting APOC3 gene expression into drugs.

In the pharmaceutical research of the siRNA, off-target effect is one of the important side effects
related to toxicity. At present, many siRNAs that have shown excellent pharmaceutical activity in
preclinical pharmaceutical studies are difficult to use in actual drug development due to the toxicity
caused by their off-target effects. However, the ideal siRNA expected to be used to prepare drugs that
are actually applied to patients should undoubtedly have low toxicity, including low toxicity caused
by off-target effects. Therefore, how to obtain siRNAs with low off-target effects still needs to be
further explored in this field.

SUMMARY

In order to develop an siRNA capable of inhibiting the APOC3 gene with significantly reduced off-
target effects, the inventors unexpectedly found that siRNAs with stabilizing modified nucleotides at
specific positions in a sequence exhibited significantly lower off-target effects than siRNAs without
stabilizing modified nucleotides at corresponding positions. Furthermore, certain siRNAs with
stabilizing modified nucleotides at specific positions in the sequence show significantly lower off-
target effects than the siRNAs without stabilizing modified nucleotides, and also show not
significantly reduced or comparable APOC3 gene inhibition activity than the siRNAs without

ca 03225015 2024-1-§tabilizing modified nucleotides. Therefore, the inventors made the following inventions.



In one aspect, the present disclosure provides an siRNA, the siRNA comprising an antisense strand
and a sense strand, wherein the sense strand comprises a nucleotide sequence I, and the antisense
strand comprises a nucleotide sequence II; both the nucleotide sequence I and the nucleotide sequence
II consist of 19 nucleotides, and each of the nucleotides in the nucleotide sequence I and the nucleotide
sequence II is a modified or unmodified nucleotide; the nucleotide sequence I and the nucleotide
sequence II are at least partially reversely complementary to form a double-stranded region, and the
nucleotide sequence 1I is at least partially reversely complementary to a first nucleotide sequence
segment; the first nucleotide sequence segment is a nucleotide sequence with 19 nucleotides in length
in an mRNA expressed by an APOC3 gene; in the direction from the 5' end to the 3' end, at least one
of the 3rd-6th nucleotides in the nucleotide sequence II is a stabilizing modified nucleotide; the
stabilizing modified nucleotide refers to a nucleotide whose ribose 2' hydroxyl is substituted with a
stabilizing modification group; compared with an siRNA whose nucleotides at the corresponding
positions are unmodified nucleotides, the thermostability of the siRNA containing the stabilizing
modified nucleotide is increased, and the steric hindrance of the stabilizing modification group is
greater than that of 2'-O-methyl.

In another aspect, the present disclosure also provides a pharmaceutical composition, comprising the

siRNA provided by the present disclosure and a pharmaceutically acceptable carrier.

In yet another aspect, the present disclosure also provides an siRNA conjugate, comprising the siRNA
provided by the present disclosure and a conjugated group conjugated to the siRNA, wherein the
conjugated group comprises a linker and a pharmaceutically acceptable targeting group, and the
siRNA, the linker and the targeting group are sequentially linked covalently or non-covalently; each

of the targeting groups is selected from ligands capable of binding to a cell surface receptor.

In yet another aspect, the present disclosure also provides use of the siRNA, the pharmaceutical
composition and the siRNA conjugate of the present disclosure in the preparation of a medicament
for treating and/or preventing diseases or symptoms associated with the level of an mRNA expressed
by an APOC3 gene.

In yet another aspect, the present disclosure also provides a method for treating and/or preventing
diseases or symptoms associated with the level of the mRNA expressed by the APOC3 gene, the
method comprising: administering to a subject in need thereof the siRNA, the pharmaceutical

composition and/or the siRNA conjugate of the present disclosure.

In yet another aspect, the present disclosure also provides a method for inhibiting the expression level
of the APOC3 gene in a cell, the method comprising: contacting an effective dose of the siRNA, the

pharmaceutical composition and/or the siRNA conjugate of the present disclosure with the cell.

In addition, the present disclosure also provides a kit, comprising the siRNA, the pharmaceutical

composition and/or the siRNA conjugate of the present disclosure.
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Incorporation by Reference

All publications, patents, and patent applications mentioned in this specification are incorporated
herein by reference to the same extent as if each individual publication, patent, or patent application

was specifically and individually indicated to be incorporated herein by reference.
Beneficial Effects

The siRNA, pharmaceutical composition and/or siRNA conjugate of the present disclosure have good
stability, low off-target effect, good APOC3 gene expression inhibition activity, and good blood lipid

lowering effect. The details are as follows.

First, the siRNA, the pharmaceutical composition and/or the siRNA conjugate of the present
disclosure can have lower off-target effects and/or toxicity caused by off-target effects, in vitro or in
vivo. In particular, mice administered with the siRNA conjugates of the present disclosure show
significantly lower blood biochemical results and a clear advantage in toxicity compared with a
reference siRNA conjugate. For example, in a mice administered with the siRNA conjugate of the
present disclosure at a dose of 100 mg/kg, the blood biochemical indicators are significantly reduced,
and there is no obvious abnormality compared with the blank control group. In addition, compared
with the reference siRNA conjugate, the mice administered with the siRNA conjugate of the present
disclosure do not show moderate or severe inflammatory cell infiltration and necrosis, and show
significantly lower toxicity in histopathology. In another example, even at a high dose of 300 mg/kg,
there is no significant difference in serum ALT compared with the blank control group. Compared
with the 6 of the mice administered with the reference conjugate and showing inflammatory cell
infiltration in their histopathological sections, only 3 mice administered with the conjugate of the
present disclosure show inflammatory cell infiltration, indicating the number of mice showing
inflammatory cell infiltration is significantly reduced. In another example, the siRNA conjugate of
the present disclosure has low off-target effects. In the in vitro sicheck system, the siRNA conjugate
of the present disclosure exhibited excellent on-target inhibition activity against the target sequence,
with an ICso value of 4.50 pM-11.3 pM. Meanwhile, the inhibition rate against off-target target
sequences in all tested siRNA concentration ranges was less than 50%, indicating low off-target
effects. In another example, in mice administered the siRNA conjugate of the present disclosure
weekly at a high dose of 300 mg/kg for three consecutive weeks, their serum ALT and AST
concentrations were comparable to those of the blank control group. Further, the pathological sections
of the mice administered the siRNA conjugate of the present disclosure also showed similar responses
to the blank control group in terms of hepatic steatosis and inflammation: there was no significant
abnormality, indicating that the siRNA conjugate of the present disclosure has very low

hepatotoxicity.

Second, the siRNA, the pharmaceutical composition and/or the siRNA conjugate of the present
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disclosure exhibited excellent APOC3 gene expression regulation activity in the in vivo and in vitro
experiments. In another example, the siRNA conjugate provided by the present disclosure shows a
very high target sequence inhibition activity in the in vitro sicheck system, with ICso of 6.89-8.55 pM.
Meanwhile, the siRNA conjugate has a target sequence inhibition activity close to that of the reference
siRNA conjugate containing no stabilizing modified nucleotides. In another example, the siRNA
conjugate provided by the present disclosure has very high target sequence inhibition activity in the
in vitro sicheck system. At a low concentration of 0.01 nM, the target sequence expression inhibition
rate was at least 38.92 nM and could reach up to 67.54%. At a concentration of 0.1 nM, the target
sequence expression inhibition rate may be as high as 84.73-89.35%. Meanwhile, the siRNA
conjugate has a target sequence inhibition activity close to that of the reference siRNA conjugate
containing no stabilizing modified nucleotides or not significantly reduced target sequence inhibition

activity.

Third, the siRNA, the pharmaceutical composition and/or the siRNA conjugate of the present
disclosure exhibited a better blood lipid TG reduction effect in vivo. For example, at different time
points after administration, the siRNA conjugate of the present disclosure may significantly reduce
the levels of TG and CHO in mouse serum, and shows a blood lipid level lowering effect similar to
that of the corresponding reference siRNA conjugate containing no stabilizing modified nucleotides
or not significantly reduced blood lipid level lowering effect. In particular, at a dose of 3 mg/kg, the
siRNA conjugate of the present disclosure has always shown a very high blood lipid TG lowering
effect throughout the administration period of up to 50 days, and the highest inhibition rate can reach
up to 90.2%. In another example, at different time points after administration, the siRNA conjugate
of the present disclosure can significantly reduce the levels of TG and CHO in mouse serum, and
showed a similar blood lipid level lowering effect to the corresponding reference siRNA conjugate
containing no stabilizing modified nucleotides. In particular, at doses of 3 mg/kg and 1 mg/kg, the
siRNA conjugate of the present disclosure has always shown a very high blood lipid TG lowering
effect throughout the administration period of up to 50 days, and the highest inhibition rate can reach
up to 92.0%. In another example, at different time points after administration, different concentrations
of the siRNA conjugate of the present disclosure can all reduce the TG level in mouse serum.
Especially, at a dose of 9 mg/kg, the siRNA conjugate of the present disclosure, after only one
administration, can maintain a TG level inhibition rate of greater than 50% for as long as 64 days,
and the highest inhibition rate can reach up to 89.5%, showing an excellent blood lipid inhibition
ability. In another example, at different time points after administration, the siRNA conjugate of the
present disclosure can significantly reduce the levels of TG and CHO in mouse serum. In addition,
throughout the 43 days of the experiment, the inhibition effect was always kept high. Especially, the
siRNA conjugates of the present disclosure in a dose of 3 mg/kg all showed excellent blood lipid
inhibition effects in mice: the maximum serum TG inhibition rates were all higher than 88%, and the

maximum serum CHO inhibition rates were 51.18%-57.41%. In another example, at different time
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points after administration, the siRNA conjugate of the present disclosure can significantly reduce the
levels of TG and CHO in mouse serum, and maintain a high inhibition effect throughout the 22 days
of the experiment. In addition, the conjugate showed a similar blood lipid level lowering effect to the

corresponding reference siRNA conjugate containing no stabilizing modified nucleotides.

Therefore, the siRNA, the pharmaceutical composition and the siRNA conjugate provided by the
present disclosure may have significantly lower off-target effects and toxic reactions caused by off-
target effects, and may also effectively inhibit the expression of the APOC3 gene irn vivo and in vitro
and show good blood lipid lowering activity at the time of hepatotoxic reaction, and thus may
effectively treat and/or prevent disease symptoms associated with the level of the mRNA expressed
by the APOC3 gene, especially dyslipidemia, while having significantly higher safety, thus exhibiting

a good application prospect.
BRIEF DESCRIPTION OF THE DRAWINGS

FIGs. 1A and 1B are scatter plots showing ALT and AST concentrations in mouse serum after weekly
administration of 300 mg/kg of siRNA conjugates of the present disclosure or PBS for three

consecutive weeks.

FIG. 2 is a histogram of the relative expression level of the target sequence in an in vitro sicheck
system after co-transfection of a plasmid containing a target sequence and a siRNA conjugate or a
reference siRNA NC.

FIGs. 3A and 3B are line graphs showing changes in the level of serum TG or serum CHO over time
after administration of a siRNA conjugate of the present disclosure, a reference siRNA conjugate or
PBS.

FIGs. 4A and 4B are line graphs showing changes in the level of serum TG or serum CHO over time
after administration of a siRNA conjugate of the present disclosure, a reference siRNA conjugate or
PBS.

FIGs. 5A and 5B are line graphs showing changes in the level of serum TG or serum CHO over time

after administration of siRNA conjugates of the present disclosure or PBS.

FIG. 6 is a line graph showing changes in the serum TG level over time after administration of

different concentrations of a siRNA conjugate of the present disclosure or PBS.

FIGs. 7A and 7B are line graphs showing changes in the level of serum TG or serum CHO over time

after administration of siRNA conjugates of the present disclosure or PBS.

FIGs. 8A and 8B are line graphs showing changes in the level of serum TG or serum CHO over time
after administration of a siRNA conjugate of the present disclosure, a reference siRNA conjugate or
PBS.
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DETAILED DESCRIPTION

Specific embodiments of the present disclosure are described in detail below. It will be appreciated
that the specific embodiments described herein are intended to illustrate and explain the present

disclosure only rather than limit the present disclosure.

In the present disclosure, unless otherwise stated, APOC3 mRNA or “mRNA expressed by APOC3
gene” refers to an mRNA having a sequence set forth under Genbank accession number
NM_000040.3, and APOC3 gene refers to a gene that transcribes the aforementioned APOC3 mRNA.

Definitions

In the text above and below, unless otherwise specified, the uppercase letters C, G, U, and A represent
the base composition of nucleotides; the lowercase letter m indicates that the nucleotide adjacent to
the letter m on the left side is a methoxy-modified nucleotide; the lowercase letter f indicates that the
nucleotide adjacent to the letter f on the left side is a fluoro-modified nucleotide; the lowercase letter
s indicates that the two nucleotides adjacent to the letter s on the left and right sides are linked by a
phosphorothioate group; P1 indicates that the nucleotide adjacent to the P1 on the right side is a 5'-
phosphate nucleotide or 5'-phosphate analog-modified nucleotide. In some embodiments, P1 is VP,
Ps or P that indicates a specific modification, wherein the letter combination VP indicates that the
nucleotide adjacent to the letter combination VP on the right side is a vinylphosphate (5'-(E)-
vinylphosphonate, E-VP)-modified nucleotide, the letter combination Ps indicates that the nucleotide
adjacent to the letter combination Ps on the right side is a phosphorothioate-modified nucleotide, and
the uppercase letter P indicates that the nucleotide adjacent to the letter P on the right side is a 5'-

phosphate nucleotide.

In the text above and below, the “fluoro-modified nucleotide” refers to a nucleotide in which the
hydroxy group at the 2' position of the ribosyl group of the nucleotide is substituted with fluorine,
and “non-fluoro-modified nucleotide” refers to a nucleotide or a nucleotide analog in which the
hydroxy group at the 2' position of the ribosyl group of the nucleotide is substituted with a non-
fluorine group. “Nucleotide analog” refers to a group that can replace a nucleotide in a nucleic acid
but has a structure different from adenine ribonucleotide, guanine ribonucleotide, cytosine
ribonucleotide, uracil ribonucleotide, or thymine deoxyribonucleotide, e.g., an isonucleotide, a
bridged nucleic acid (BNA for short) or an acyclic nucleotide. The "methoxy-modified nucleotide"

refers to a nucleotide in which the 2'-hydroxy group of the ribosyl group is substituted with a methoxy
group.

In the context of the present disclosure, the expressions “complementary” and “reversely
complementary” are used interchangeably and have the meaning well known to those skilled in the
art, that is, in a double-stranded nucleic acid molecule, the bases of one strand are paired with the

o osaaso1s 2004 D2SES OF the other strand in a complementary manner. In DNA, the purine base adenine (A) is always



paired with the pyrimidine base thymine (T) (or uracil (U) in RNA), and the purine base guanine (C)
is always paired with the pyrimidine base cytosine (G). Each base pair comprises a purine and a
pyrimidine. When adenines of one strand are always paired with thymines (or uracils) of another
strand and guanines are always paired with cytosines, the two strands are considered complementary
to each other, and the sequences of the strands can be deduced from the sequences of their
complementary strands. Accordingly, “mismatch” in the art means that in a double-stranded nucleic

acid, the bases in the corresponding positions are not paired in a complementary manner.

In the text above and below, unless otherwise specified, "substantially reversely complementary"
means that there are no more than 3 base mismatches between two nucleotide sequence segments
involved; "virtually reversely complementary " means that there is no more than one base mismatch
between two nucleotide sequence segments; "completely reversely complementary” means that there

is no base mismatch between two nucleotide sequence segments.

In the text above and below, especially when the preparation methods for the siRNA, pharmaceutical
composition or siRNA conjugate of the present disclosure are described, unless otherwise specified,
the nucleoside monomer means modified or unmodified RNA phosphoramidites (sometimes RNA
phosphoramidites are also known as nucleotide phosphoramidites) used in phosphoramidite solid-
phase synthesis according to the type and sequence of nucleotides in an siRNA or an siRNA conjugate
to be prepared. Solid-phase phosphoramidite synthesis is a method used in RN A synthesis well known
to those skilled in the art. The nucleoside monomers used in the present disclosure are all

commercially available.

Those skilled in the art will appreciate that for any group containing one or more substituents, these
groups are not intended to introduce any substitution or substitution pattern that is sterically

impractical, synthetically infeasible, and/or inherently unstable.

As used herein, "alkyl" refers to straight and branched chains having a specified number of carbon
atoms, typically 1 to 20 carbon atoms, such as 1 to 10 carbon atoms, for example, 1 to 8 or 1 to 6
carbon atoms. For example, C1-Cs alkyl includes straight and branched chain alkyl groups of 1 to 6
carbon atoms. When reference is made to an alkyl residue having a specific number of carbons, all
branched and straight chain forms having that number of carbons are intended to be encompassed.
Therefore, for example, "butyl” is meant to include n-butyl, sec-butyl, isobutyl and tert-butyl; and
"propyl" includes n-propyl and isopropyl. Alkylene is a subset of alkyl and refers to residues which

are identical to alkyl but have two points of attachment.

As used herein, "alkenyl" refers to an unsaturated branched or straight chain alkyl group having at
least one carbon-carbon double bond obtained by removing a molecule of hydrogen from adjacent
carbon atoms of the parent alkyl group. The group may be in the cis or trans configuration of the

double bond. Typical alkenyl groups include, but are not limited to: vinyl; propenyl, such as prop-1-
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en-1-yl, prop-1-en-2-yl, prop-2-en-1-yl (allyl), and prop-2-en-2-yl; and butenyl, such as but-1-en-1-
yl, but-1-en-2-yl, 2-methylprop-1-en-1-yl, but-2-en-1-yl, but-2-en-2-yl, but-1,3-dien-1-yl and but-
1,3-dien-2-yl. In certain embodiments, alkenyl groups have 2 to 20 carbon atoms, while in other
embodiments, alkenyl groups have 2 to 10, 2 to 8, or 2 to 6 carbon atoms. Alkenylene is a subset of

alkenyl and refers to residues which are identical to alkenyl but have two points of attachment.

As used herein, "alkynyl" refers to an unsaturated branched or straight chain alkyl group having at
least one carbon-carbon triple bond obtained by removing two molecules of hydrogen from adjacent
carbon atoms of the parent alkyl group. Typical alkynyl groups include, but are not limited to: ethynyl;
propynyl, such as prop-1-yn-1-yl and prop-2-yn-1-yl; and butynyl, such as but-1-yn-1-yl, but-1-yn-
3-yl and but-3-yn-1-yl. In certain embodiments, alkynyl groups have 2 to 20 carbon atoms, while in
other embodiments, alkynyl groups have 2 to 10, 2 to 8, or 2 to 6 carbon atoms. Alkynylene is a subset
of alkynyl and refers to residues which are identical to alkynyl but have two points of attachment.

As used herein, "alkoxy" refers to an alkyl group of a specified number of carbon atoms linked by an
oxygen bridge, for example, methoxy, ethoxy, propoxy, isopropoxy, n-butoxy, sec-butoxy, tert-
butoxy, pentyloxy, 2-pentyloxy, isopentyloxy, neopentyloxy, hexyloxy, 2-hexyloxy, 3-hexyloxy and
3-methylpentyloxy. An alkoxy group typically has 1to 10, 1 to 8, 1 to 6, or 1 to 4 carbon atoms linked
by an oxygen bridge.

As used herein, "aryl" refers to a group derived from an aromatic monocyclic or polycyclic
hydrocarbon ring system by removing a hydrogen atom from a ring carbon atom. The aromatic
monocyclic or polycyclic hydrocarbon ring system contains only hydrogen and carbons of 6 to 18
carbon atoms, wherein at least one ring in the ring system is fully unsaturated, i.e., a cyclic delocalized
(4n+2)m-electron system according to the Hiickel theory is included. Aryl groups include, but are not
limited to, groups such as phenyl, fluorenyl, and naphthyl. Arylene is a subset of aryl and refers to

residues which are identical to aryl but have two points of attachment.

"Heteroaryl" refers to a group derived from a 3- to 18-membered aromatic ring and contains 2 to 17
carbon atoms and 1 to 6 heteroatoms selected from nitrogen, oxygen and sulfur. As used herein, a
heteroaryl group may be a monocyclic, bicyclic, tricyclic or tetracyclic ring system, wherein at least
one ring in the ring system is fully unsaturated, i.e., a cyclic delocalized (4n+2) m-electron system
according to the Hiickel theory is included. Heteroaryl groups include fused or bridged ring systems.
In some embodiments, the heteroatoms in the heteroaryl group are oxidized heteroatoms. In some
embodiments, one or more nitrogen atoms are included in the heteroaryl group. In some
embodiments, one or more of the nitrogen atoms in the heteroaryl group are quaternized nitrogen
atoms. A heteroaryl group is attached to the rest of the molecule via any ring atom. Examples of
heteroaryl groups include, but are not limited to: azacycloheptatriene, acridinyl, benzimidazolyl,
benzindolyl, 1,3-benzobisoxazolyl, benzofuranyl, benzooxazolyl, benzo[d]thiazolyl,

benzothiadiazolyl, benzo[b][1,4]dioxepinyl, benzo[b][1,4]oxazinyl, 1,4-benzodioxanyl,
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benzonaphthofuranyl, benzooxazolyl, benzodioxolyl, benzodioxinyl, benzopyranyl, benzopyranonyl,
benzofuranyl, benzofuranonyl, benzothienyl, benzothieno[3,2-d]pyrimidinyl, benzotriazolyl,
benzo[4,6]imidazo[1,2-a]pyridinyl, carbazolyl, cinnolinyl, cyclopenta[d]pyrimidinyl, 6,7-dihydro-
SH-cyclopenta[4,5]thieno[2,3-d]pyrimidinyl, 5,6-dihydrobenzo[h]quinazolinyl, 5,6-
dihydrobenzo[h]cinnolinyl, 6,7-dihydro-5H-benzo[6,7]cyclohepta[ 1,2-c]pyridazinyl,
dibenzofuranyl, dibenzothienyl, furanyl, furanonyl, furo[3,2-c]pyridinyl, 5,6,7,8,9,10-
hexahydrocycloocta[d]pyrimidinyl, 5,6,7,8,9,10-hexahydrocycloocta[d]pyridazinyl, 5,6,7,8,9,10-
hexahydrocycloocta[d]pyridinyl, isothiazolyl, imidazolyl, indazolyl, indolyl, isoindolyl, indolinyl,
isoindolinyl, isoquinolyl, indolizinyl, isoxazolyl, 5,8-methano-5,6,7,8-tetrahydroquinazolinyl,
naphthyridinyl,  1,6-naphthyridinonyl, oxadiazolyl, 2-oxoazepinyl, oxazolyl, oxiranyl,
5,6,6a,7,8,9,10,10a-octahydrobenzo[ H]quinazolinyl, 1-phenyl-1H-pyrrolyl, phenazinyl,
phenothiazinyl, phenoxazinyl, phthalazinyl, pteridinyl, purinyl, pyrrolyl, pyrazolyl, pyrazolo[3,4-
dlpyrimidinyl, pyridinyl, pyrido[3,2-d]pyrimidinyl, pyrido[3,4-d]pyrimidinyl, pyrazinyl,
pyrimidinyl, pyridazinyl, pyrrolyl, quinazolinyl, quinoxalinyl, quinolinyl, tetrahydroquinolinyl,
5,6,7,8-tetrahydroquinazolinyl,  5,6,7,8-tetrahydrobenzo[4,5]thieno[2,3-d]pyrimidinyl, 6,7,8,9-
tetrahydro-SH-cyclohepta[4,5]thieno[2,3-d]pyrimidinyl, 5,6,7,8-tetrahydropyrido[4,5-c]pyridazinyl,
thiazolyl, thiadiazolyl, triazolyl, tetrazolyl, triazinyl, thieno[2,3-d]pyrimidinyl, thieno[3,2-
d]pyrimidinyl, thieno[2,3-c]pridinyl and thiophenyl/thienyl.

A variety of hydroxy protecting groups may be used in the present disclosure. In general, protecting
groups render a chemical functionality insensitive to specific reaction conditions and may be added
and removed at that functionality in a molecule without substantially damaging the rest of the
molecule. Representative hydroxyl protecting groups are disclosed in Beaucage et al., Tetrahedron
1992, 48, 2223-2311, and Greene and Wuts, Protective Groups in Organic Synthesis, Chapter 2, 2d
ed, John Wiley & Sons, New York, 1991, each of which is hereby incorporated by reference in its
entirety. In some embodiments, the protecting groups are stable under basic conditions and can be
removed under acidic conditions. In some embodiments, non-exclusive examples of hydroxyl
protecting groups used herein include dimethoxytrityl (DMT), monomethoxytrityl, 9-
phenyloxanthene-9-yl (Pixyl) and 9-(p-methoxyphenyl)xanth-9-yl (Mox). In some embodiments,
non-exclusive examples of hydroxyl protecting groups used herein include Tr (trityl), MMTr (4-
methoxytrityl), DMTr (4,4'-dimethoxy Trityl) and TMTr (4,4',4"-trimethoxytrityl).

The term "subject”, as used herein, refers to any animal, such as a mammal or a marsupial. Subjects
of the present disclosure include, but are not limited to, humans, non-human primates (e.g., thesus or

other types of macaques), mice, pigs, horses, donkeys, cows, rabbits, sheep, rats, and any species of
poultry.

As used herein, "treatment" refers to means of obtaining a beneficial or desired result, including but

not limited to therapeutic benefit. The term "treatment benefit" means eradicating or ameliorating the
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underlying disorder being treated. Furthermore, therapeutic benefit is obtained by eradicating or
ameliorating one or more physiological symptoms associated with the underlying disorder, whereby
improvement is observed in the subject, although the subject may still be afflicted by the underlying

disorder.

"Prevention" as used herein refers to the means of obtaining a beneficial or desired result, including
but not limited to prophylactic benefit. For “prophylactic benefit”, a double-stranded siRNA, a
pharmaceutical composition, or an siRNA conjugate may be administered to a subject at risk for a
particular disease, or a subject with one or more physiological symptoms of a reported disease, even

though a diagnosis of the disease may not have been made.

siRNA of the present disclosure

In one aspect, the present disclosure provides an siRNA with a high APOC3 gene inhibition activity

and a low off-target effect.

The siRNA of the present disclosure contains a nucleotide group as a basic structural unit. It is well
known to those skilled in the art that the nucleotide group contains a phosphate group, a ribosyl group

and a base, which are not detailed here.

The siRNA of the present disclosure comprises a sense strand and an antisense strand, wherein the
sense strand comprises a nucleotide sequence I, and the antisense strand comprises a nucleotide
sequence II; both the nucleotide sequence I and the nucleotide sequence II consist of 19 nucleotides,
and each of the nucleotides in the nucleotide sequence I and the nucleotide sequence II is a modified
or unmodified nucleotide; the nucleotide sequence I and the nucleotide sequence II are at least
partially reversely complementary to form a double-stranded region, and the nucleotide sequence 11
is at least partially reversely complementary to a first nucleotide sequence segment; the first
nucleotide sequence segment is a nucleotide sequence with 19 nucleotides in length in an mRNA
expressed by an APOC3 gene; in the direction from the 5' end to the 3' end, at least one of the 3rd-
6th nucleotides in the nucleotide sequence 2 is a stabilizing modified nucleotide; the stabilizing
modified nucleotide refers to a nucleotide whose ribose 2' hydroxyl is substituted with a stabilizing
modification group; compared with an siRNA whose nucleotides at the corresponding positions are
unmodified nucleotides, the thermostability of the siRNA containing the stabilizing modified
nucleotide is increased, and the steric hindrance of the stabilizing modification group is greater than
that of 2'-O-methyl.

In some embodiments, in the direction from the 5' end to the 3' end, the 3rd or 5th nucleotide in the
nucleotide sequence II is the stabilizing modified nucleotide. In some embodiments, in the direction
from the 5' end to the 3' end, no more than 2 nucleotides of the 3rd-9th nucleotides in the nucleotide
sequence II are the stabilizing modified nucleotides. By limiting the number of stabilizing modified

oA 03225015 2074 1_151ucleotides at a specific position, the siRNA of the present disclosure may achieve an optimal balance



11

between pharmaceutical activity and low off-target effects, and also has excellent stability. In some
embodiments, in the direction from the 5' end to the 3' end, the 3rd and/or 5th nucleotide(s) in the
nucleotide sequence II are/is the stabilizing modified nucleotide(s). In some embodiments, in the
direction from the 5' end to the 3' end, the 3rd nucleotide in the nucleotide sequence Il is the stabilizing
modified nucleotide. In some embodiments, in the direction from the 5' end to the 3' end, the 5th

nucleotide in the nucleotide sequence 11 is the stabilizing modified nucleotide.

In the siRNA of the present disclosure, in the direction from the 5' end to the 3' end, the nucleotides
other than the 3rd to 9th nucleotides in the nucleotide sequence II are not the stabilizing modified
nucleotides. If at least one of the 3rd to 6th nucleotides in the nucleotide sequence 11 is the stabilizing
modified nucleotide, and the sequence also contains a stabilizing modified nucleotide other than the
3rd to 9th nucleotides, the ability to regulate the expression level of the target sequence of the siRNA
may be significantly affected.

In some embodiments, “siRNA has increased thermostability” means that the melting temperature
(Tm) of the siRNA is increased. In some embodiments, “double-stranded siRNA has increased
thermostability” means that the Tm of the siRNA is increased by at least 0.05 °C. In some
embodiments, the expression means an increase of 0.1-6 °C. In some embodiments, the expression
means an increase of the Tm of 0.5-4 °C. Without being limited by theoretical explanation, by
including stabilizing modified nucleotides at specific positions, the ability of the antisense strand in
the siRNA of the present disclosure to bind to the mRNA expressed by the APOC3 gene is
substantially unaffected, while the binding to an off-target target mRNA is significantly reduced,

thereby reducing or even eliminating off-target effects.

In some embodiments, each of the stabilizing modification groups independently has a structure
represented by -X-R, wherein X is O, NR', S or SiR"2; R is one of C2-Cs alkyl, substituted C2-Cs alkyl,
Ce-Cs aryl and substituted Ce-Cs aryl; each R' is independently one of H, Ci-Cs alkyl, substituted Ci-
Cs alkyl, Cs-Cs aryl and substituted Cs-Cs aryl; the substituted C>-Cs alkyl, substituted Cs-Cs aryl or
substituted C1-Cs alkyl refers to a group formed by replacing one or more hydrogen atoms on C2-Cs
alkyl, C¢-Cs aryl or Ci-Cs alkyl by a substituent, and the substituent is selected from one or more of
the following substituents: C1-C3 alkyl, Ce-Cs aryl, C1-Cs3 alkoxy, halogen, oxo and sulfanylidene. It
should be noted that the present disclosure is not intended to cover all modified groups conforming
to the structure, but only involves those stabilizing modification groups capable of increasing the
thermostability of the siRNA. In some embodiments, each of the stabilizing modification groups is
independently selected from one of 2'-O-methoxyethyl, 2'-O-allyl, 2'-C-allyl, 2'-O-2-N-methylamino-
2-oxoethyl, 2'-O-2-N,N-dimethylaminoethyl, 2'-O-3-aminopropyl and 2'-O-2,4-dinitrophenyl. In

some embodiments, each of the stabilizing modification groups is 2'-O-methoxyethyl.

In some embodiments, the siRNA with stabilized nucleotides of the present disclosure may be the
following first, second, or third siRNA, and each siRNA will be described below.

CA 03225015 2024-1-5
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First siRNA

In some embodiments, the siRNA of the present disclosure is the first siRNA. The nucleotide
sequence I and the nucleotide sequence set forth in SEQ ID NO: 1 are equal in length and differ by
no more than 3 nucleotides; the nucleotide sequence II and the nucleotide sequence set forth in SEQ

ID NO: 2 are equal in length and differ by no more than 3 nucleotides:
5'- CAAUAAAGCUGGACAAGAZ: -3' (SEQ ID NO:1);

5'- Z2UCUUGUCCAGCUUUAUUG -3' (SEQ ID NO:2),

wherein Z1 is A, and 7> is U;

furthermore, the nucleotide sequence I contains nucleotide Z3 corresponding to Zi in position, the
nucleotide sequence II contains nucleotide Z4 corresponding to Z in position, and Z4 is the first
nucleotide at the 5' end of the antisense strand. The first nucleotide sequence segment is the nucleotide
sequence set forth in SEQ ID NO: 1. Each U may be arbitrarily replaced by T. In the context of the
present disclosure, “corresponding to ... in position” refers to being at the same position in the
nucleotide sequence, counting from the same end of the nucleotide sequence. For example, the first
nucleotide at the 3' end of nucleotide sequence I is the nucleotide whose position corresponds to the
first nucleotide set forth in SEQ ID NO: 1.

In some embodiments, the sense strand only contains the nucleotide sequence I, and the antisense

strand only contains the nucleotide sequence II.

In some embodiments, the nucleotide sequence I and the nucleotide sequence set forth in SEQ ID
NO: 1 differ by no more than 1 nucleotide, and/or the nucleotide sequence II and the nucleotide
sequence set forth in SEQ ID NO: 2 differ by no more than 1 nucleotide.

In some embodiments, the nucleotide difference between the nucleotide sequence II and the
nucleotide sequence set forth in SEQ ID NO: 2 comprises the difference at Z4 position, and Z4 is
selected from A, G or C. In some embodiments, the nucleotide difference is the difference at Za4
position, and Z4 is selected from A, G or C. In some embodiments, Z3 is a nucleotide complementary
to Zs. These nucleotide differences will not significantly reduce the target gene inhibition ability of
the siRNA or increase the off-target effect of the siRNA, and these siRNAs containing nucleotide

differences are also within the protection scope of the present disclosure.

In some embodiments, the nucleotide sequence I is substantially reversely complementary, virtually
reversely complementary or completely reversely complementary to the nucleotide sequence II; the
substantially reversely complementary means that there are no more than 3 base mismatches between
the two nucleotide sequences; the virtually reversely complementary means that there are no more

than 1 base mismatch between the two nucleotide sequences; the completely reversely
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complementary means that there is no mismatch between the two nucleotide sequences.

In some embodiments, in the direction from the 5' end to the 3' end, the nucleotides at the 2nd-19th
positions of the nucleotide sequence II are completely reversely complementary to the nucleotides at
the 1st-18th positions of the first nucleotide sequence segment. In some embodiments, the nucleotide
sequence II is completely reversely complementary to the nucleotide sequence I, or there is a base
mismatch between the 2nd nucleotide in the nucleotide sequence II in the direction from the 5' end to
the 3' end and the 2nd nucleotide in the nucleotide sequence I in the direction from the 3' end to the
5' end. By including the base mismatch, the target gene expression inhibition activity of the siRNA

of the present disclosure may be further improved while maintaining a low off-target effect.

In some embodiments, the nucleotide sequence I is a nucleotide sequence set forth in SEQ ID NO: 3,
and the nucleotide sequence II is a nucleotide sequence set forth in SEQ ID NO: 4:

5'- CAAUAAAGCUGGACAAGAZ; -3'(SEQ ID NO:3);
5'- ZsUCUUGUCCAGCUUUAUUG -3'(SEQ ID NO:4),

wherein Z3 is selected from A, U, G or C, and Z4 is a nucleotide complementary to Z3. In some

embodiments, Z3 is A and Z4 is U.

Furthermore, the sense strand and the antisense strand have the same or different lengths; the length
of the sense strand is 19-23 nucleotides; the length of the antisense strand is 19-26 nucleotides, thus,
the length ratio of the sense strand to the antisense strand of the siRNA provided by the present
disclosure may be 19/19, 19/20, 19/21, 19/22, 19/23, 19/24, 19/25, 19/26, 20/20, 20/21, 20/22, 20/23,
20/24, 20/25, 20/26, 21/20, 21/21, 21/22, 21/23, 21/24, 21/25, 21/26, 22/20, 22/21, 22/22, 22/23,
22/24, 22/25, 22/26, 23/20, 23/21, 23/22, 23/23, 23/24, 23/25 or 23/26. In some embodiments, the
length ratio of the sense strand to the antisense strand of the siRNA is 19/21, 21/23 or 23/25.

In some embodiments, the sense strand also contains a nucleotide sequence III, and the antisense
strand also contains a nucleotide sequence IV; each nucleotide in the nucleotide sequence III and the
nucleotide sequence IV is independently one of non-fluoro-modified nucleotides and is not the
stabilizing modified nucleotide; the lengths of the nucleotide sequence III and the nucleotide sequence
IV are each 1-4 nucleotides; the nucleotide sequence IV and the nucleotide sequence III are equal in
length, and the nucleotide sequence IV and the nucleotide sequence IIl are virtually reversely
complementary or completely reversely complementary; the nucleotide sequence III is linked to the
5" end of the nucleotide sequence I, and the nucleotide sequence IV is linked to the 3' end of the
nucleotide sequence II. Furthermore, the nucleotide sequence IV is virtually reversely complementary
or completely reversely complementary to a second nucleotide sequence segment, and the second
nucleotide sequence segment refers to a nucleotide sequence adjacent to the first nucleotide sequence

segment and having the same length as the nucleotide sequence IV in the mRNA expressed by the
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APOC3 gene.

In some embodiments, the lengths of the nucleotide sequences III and IV are both 1 nucleotide, the
base of the nucleotide sequence III is C, and the base of the nucleotide sequence IV is G; the base of
the second nucleotide sequence segment is C; at this time, the length ratio of the sense strand to the
antisense strand is 20/20; or the lengths of the nucleotide sequences III and IV are both 2 nucleotides,
the base composition of the nucleotide sequence III is CC, and the base composition of the nucleotide
sequence IV is GG; the composition of the second nucleotide sequence segment is CC; at this time,
the length ratio of the sense strand to the antisense strand is 21/21; or the lengths of the nucleotide
sequences III and IV are both 3 nucleotides, the base composition of the nucleotide sequence III is
UCC, and the base composition of nucleotide IV is GGA; the composition of the second nucleotide
sequence segment is UCC; at this time, the length ratio of the sense strand to the antisense strand is
22/22; or the lengths of the nucleotide sequences III and IV are both 4 nucleotides, the base
composition of the nucleotide sequence I1I is CUCC, and the base composition of the nucleotide IV
is GGAG; the base composition of the second nucleotide sequence segment is CUCC; at this time,

the length ratio of the sense strand to the antisense strand is 21/21.

In some embodiments, the nucleotide sequence III and the nucleotide sequence IV are completely
reversely complementary. Therefore, given the base composition of the nucleotide sequence II1, the

base composition of the nucleotide sequence IV is determined.
Second siRNA

In some embodiments, the siRNA of the present disclosure is the second siRNA. The nucleotide
sequence I and the nucleotide sequence set forth in SEQ ID NO: 45 are equal in length and differ by
no more than 3 nucleotides; the nucleotide sequence II and the nucleotide sequence set forth in SEQ

ID NO: 46 are equal in length and differ by no more than 3 nucleotides:
5'- UUAAAAGGGACAGUAUUCZs -3' (SEQ ID NO:45);

5'- ZeGAAUACUGUCCCUUUUAA -3' (SEQ ID NO:46),

wherein Zs is U and Zs is A;

furthermore, the nucleotide sequence I contains nucleotide Z7 corresponding to Zs in position, the
nucleotide sequence II contains nucleotide Zs corresponding to Zs in position, and Zs is the first
nucleotide at the 5' end of the antisense strand. The first nucleotide sequence segment is the nucleotide
sequence set forth in SEQ ID NO: 45. Each U may be arbitrarily replaced by T.

In some embodiments, the sense strand only contains the nucleotide sequence I, and the antisense

strand only contains the nucleotide sequence II.

oA 03225015 2004 1T} SOTNE embodiments, the nucleotide sequence I and the nucleotide sequence set forth in SEQ ID
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NO: 45 differ by no more than 1 nucleotide, and/or the nucleotide sequence II and the nucleotide
sequence set forth in SEQ ID NO: 46 differ by no more than 1 nucleotide.

In some embodiments, the nucleotide difference between the nucleotide sequence II and the
nucleotide sequence set forth in SEQ ID NO: 46 comprises the difference at Zs position, and Zs is
selected from U, G or C. In some embodiments, the nucleotide difference is the difference at Zs
position, and Zs is selected from U, G or C. In some embodiments, Z7 is a nucleotide complementary
to Zs. These nucleotide differences will not significantly reduce the target gene inhibition ability of
the siRNA or increase the off-target effect of the siRNA, and these siRNAs containing nucleotide

differences are also within the protection scope of the present disclosure.

In some embodiments, the nucleotide sequence I is substantially reversely complementary, virtually
reversely complementary or completely reversely complementary to the nucleotide sequence II; the
substantially reversely complementary means that there are no more than 3 base mismatches between
the two nucleotide sequences; the virtually reversely complementary means that there are no more
than 1 base mismatch between the two nucleotide sequences; the completely reversely

complementary means that there is no mismatch between the two nucleotide sequences.

In some embodiments, in the direction from the 5' end to the 3' end, the nucleotides at the 2nd-19th
positions of the nucleotide sequence II are completely reversely complementary to the nucleotides at
the 1st-18th positions of the first nucleotide sequence segment. In some embodiments, the nucleotide
sequence II is completely reversely complementary to the nucleotide sequence I, or there is a base
mismatch between the 2nd nucleotide in the nucleotide sequence II in the direction from the 5' end to
the 3' end and the 2nd nucleotide in the nucleotide sequence I in the direction from the 3' end to the
5' end. By including the base mismatch, the target gene expression inhibition activity of the siRNA

of the present disclosure may be further improved while maintaining a low off-target effect.

In some embodiments, the nucleotide sequence I is a nucleotide sequence set forth in SEQ ID NO:

47, and the nucleotide sequence II is a nucleotide sequence set forth in SEQ ID NO: 48:
5'- UUAAAAGGGACAGUAUUCZ7 -3'(SEQ ID NO:47);
5'- ZsGAAUACUGUCCCUUUUAA -3'(SEQ ID NO:48),

wherein Z7 is selected from A, U, G or C, and Zs is a nucleotide complementary to Z7. In some

embodiments, Z7 is U and Zs is A.

Furthermore, the sense strand and the antisense strand have the same or different lengths; the length
of the sense strand is 19-23 nucleotides; the length of the antisense strand is 19-26 nucleotides, thus,
the length ratio of the sense strand to the antisense strand of the siRNA provided by the present
disclosure may be 19/19, 19/20, 19/21, 19/22, 19/23, 19/24, 19/25, 19/26, 20/20, 20/21, 20/22, 20/23,
20/24, 20/25, 20/26, 21/20, 21/21, 21/22, 21/23, 21/24, 21/25, 21/26, 22/20, 22/21, 22/22, 22/23,
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22/24, 22/25, 22/26, 23/20, 23/21, 23/22, 23/23, 23/24, 23/25 or 23/26. In some embodiments, the
length ratio of the sense strand to the antisense strand of the siRNA is 19/21, 21/23 or 23/25.

In some embodiments, the sense strand also contains a nucleotide sequence III, and the antisense
strand also contains a nucleotide sequence IV; each nucleotide in the nucleotide sequence III and the
nucleotide sequence IV is independently one of non-fluoro-modified nucleotides and is not the
stabilizing modified nucleotide; the lengths of the nucleotide sequence III and the nucleotide sequence
IV are each 1-4 nucleotides; the nucleotide sequence IV and the nucleotide sequence III are equal in
length, and the nucleotide sequence IV and the nucleotide sequence IIl are virtually reversely
complementary or completely reversely complementary; the nucleotide sequence III is linked to the
5" end of the nucleotide sequence I, and the nucleotide sequence IV is linked to the 3' end of the
nucleotide sequence II. Furthermore, the nucleotide sequence IV is virtually reversely complementary
or completely reversely complementary to a second nucleotide sequence segment, and the second
nucleotide sequence segment refers to a nucleotide sequence adjacent to the first nucleotide sequence
segment and having the same length as the nucleotide sequence IV in the mRNA expressed by the
APOC3 gene.

In some embodiments, the lengths of the nucleotide sequences III and IV are both 1 nucleotide, the
base of the nucleotide sequence III is C, and the base of the nucleotide sequence IV is G; the base of
the second nucleotide sequence segment is C; at this time, the length ratio of the sense strand to the
antisense strand is 20/20; or the lengths of the nucleotide sequences III and IV are both 2 nucleotides,
the base composition of the nucleotide sequence I1I is GC, and the base composition of the nucleotide
sequence IV is GC; the composition of the second nucleotide sequence segment is GC; at this time,
the length ratio of the sense strand to the antisense strand is 21/21; or the lengths of the nucleotide
sequences III and IV are both 3 nucleotides, the base composition of the nucleotide sequence III is
UGC, and the base composition of nucleotide IV is GCA; the composition of the second nucleotide
sequence segment is GCA; at this time, the length ratio of the sense strand to the antisense strand is
22/22; or the lengths of the nucleotide sequences III and IV are both 4 nucleotides, the base
composition of the nucleotide sequence III is UUGC, and the base composition of the nucleotide IV
is GCAA; the base composition of the second nucleotide sequence segment is GCAA; at this time,

the length ratio of the sense strand to the antisense strand is 21/21.

In some embodiments, the nucleotide sequence III and the nucleotide sequence IV are completely
reversely complementary. Therefore, given the base composition of the nucleotide sequence II1, the

base composition of the nucleotide sequence IV is determined.
Third siRNA

In some embodiments, the siRNA of the present disclosure is the second siRNA. The nucleotide

sequence I and the nucleotide sequence set forth in SEQ ID NO: 105 are equal in length and differ by
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no more than 3 nucleotides; the nucleotide sequence II and the nucleotide sequence set forth in SEQ

ID NO: 106 are equal in length and differ by no more than 3 nucleotides:
5'- GGACAGUAUUCUCAGUGCZy -3'(SEQ ID NO:105);

5'- Z1ioGCACUGAGAAUACUGUCC -3'(SEQ ID NO:106),

wherein Zo is U and Zio is A;

furthermore, the nucleotide sequence I contains nucleotide Z11 corresponding to Zy in position, the
nucleotide sequence II contains nucleotide Zi2 corresponding to Zio in position, and Zs is the first
nucleotide at the 5' end of the antisense strand. The first nucleotide sequence segment is the nucleotide
sequence set forth in SEQ ID NO: 105. Each U may be arbitrarily replaced by T.

In some embodiments, the sense strand only contains the nucleotide sequence I, and the antisense

strand only contains the nucleotide sequence II.

In some embodiments, the nucleotide sequence I and the nucleotide sequence set forth in SEQ ID
NO: 105 differ by no more than 1 nucleotide, and/or the nucleotide sequence II and the nucleotide
sequence set forth in SEQ ID NO: 106 differ by no more than 1 nucleotide.

In some embodiments, the nucleotide difference between the nucleotide sequence II and the
nucleotide sequence set forth in SEQ ID NO: 106 comprises the difference at Zi2 position, and Z2 is
selected from G, C or U. In some embodiments, the nucleotide difference is the difference at Zi2
position, and Zi2 is selected from G, C or U. In some embodiments, Z11 is a nucleotide complementary
to Z12. These nucleotide differences will not significantly reduce the target gene inhibition ability of
the siRNA or increase the off-target effect of the siRNA, and these siRNAs containing nucleotide

differences are also within the protection scope of the present disclosure.

In some embodiments, the nucleotide sequence I is substantially reversely complementary, virtually
reversely complementary or completely reversely complementary to the nucleotide sequence II; the
substantially reversely complementary means that there are no more than 3 base mismatches between
the two nucleotide sequences; the virtually reversely complementary means that there are no more
than 1 base mismatch between the two nucleotide sequences; the completely reversely

complementary means that there is no mismatch between the two nucleotide sequences.

In some embodiments, in the direction from the 5' end to the 3' end, the nucleotides at the 2nd-19th
positions of the nucleotide sequence II are completely reversely complementary to the nucleotides at
the 1st-18th positions of the first nucleotide sequence segment. In some embodiments, the nucleotide
sequence II is completely reversely complementary to the nucleotide sequence I, or there is a base
mismatch between the 2nd nucleotide in the nucleotide sequence II in the direction from the 5' end to

the 3' end and the 2nd nucleotide in the nucleotide sequence I in the direction from the 3' end to the
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5' end. By including the base mismatch, the target gene expression inhibition activity of the siRNA

of the present disclosure may be further improved while maintaining a low off-target effect.

In some embodiments, the nucleotide sequence I is a nucleotide sequence set forth in SEQ ID NO:
107, and the nucleotide sequence II is a nucleotide sequence set forth in SEQ ID NO: 108:

5'- GGACAGUAUUCUCAGUGCZ11 -3'(SEQ ID NO:107);
5'- Z12GCACUGAGAAUACUGUCC -3'(SEQ ID NO:108),

wherein Z1 is selected from A, U, G or C, and Zi2 is a nucleotide complementary to Zi1. In some

embodiments, Z11 is U and Z12 is A.

Furthermore, the sense strand and the antisense strand have the same or different lengths; the length
of the sense strand is 19-23 nucleotides; the length of the antisense strand is 19-26 nucleotides, thus,
the length ratio of the sense strand to the antisense strand of the siRNA provided by the present
disclosure may be 19/19, 19/20, 19/21, 19/22, 19/23, 19/24, 19/25, 19/26, 20/20, 20/21, 20/22, 20/23,
20/24, 20/25, 20/26, 21/20, 21/21, 21/22, 21/23, 21/24, 21/25, 21/26, 22/20, 22/21, 22/22, 22/23,
22/24, 22/25, 22/26, 23/20, 23/21, 23/22, 23/23, 23/24, 23/25 or 23/26. In some embodiments, the
length ratio of the sense strand to the antisense strand of the siRNA is 19/21, 21/23 or 23/25.

In some embodiments, the sense strand also contains a nucleotide sequence III, and the antisense
strand also contains a nucleotide sequence IV; each nucleotide in the nucleotide sequence III and the
nucleotide sequence IV is independently one of non-fluoro-modified nucleotides and is not the
stabilizing modified nucleotide; the lengths of the nucleotide sequence III and the nucleotide sequence
IV are each 1-4 nucleotides; the nucleotide sequence IV and the nucleotide sequence III are equal in
length, and the nucleotide sequence IV and the nucleotide sequence IIl are virtually reversely
complementary or completely reversely complementary; the nucleotide sequence III is linked to the
5' end of the nucleotide sequence I, and the nucleotide sequence IV is linked to the 3' end of the
nucleotide sequence II. Furthermore, the nucleotide sequence IV is virtually reversely complementary
or completely reversely complementary to a second nucleotide sequence segment, and the second
nucleotide sequence segment refers to a nucleotide sequence adjacent to the first nucleotide sequence
segment and having the same length as the nucleotide sequence IV in the mRNA expressed by the
APOC3 gene.

In some embodiments, the lengths of the nucleotide sequences III and IV are both 1 nucleotide, the
base of the nucleotide sequence III is C, and the base of the nucleotide sequence IV is G; the base of
the second nucleotide sequence segment is C; at this time, the length ratio of the sense strand to the
antisense strand is 20/20; or the lengths of the nucleotide sequences III and IV are both 2 nucleotides,
the base composition of the nucleotide sequence I1I is AG, and the base composition of the nucleotide

sequence IV is CU; the composition of the second nucleotide sequence segment is AG; at this time,
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the length ratio of the sense strand to the antisense strand is 21/21; or the lengths of the nucleotide
sequences III and IV are both 3 nucleotides, the base composition of the nucleotide sequence III is
AAG, and the base composition of nucleotide IV is CUU; the composition of the second nucleotide
sequence segment is AAG; at this time, the length ratio of the sense strand to the antisense strand is
22/22; or the lengths of the nucleotide sequences III and IV are both 4 nucleotides, the base
composition of the nucleotide sequence III is AAAG, and the base composition of the nucleotide IV
is CUUU; the base composition of the second nucleotide sequence segment is AAAG; at this time,

the length ratio of the sense strand to the antisense strand is 21/21.

In some embodiments, the nucleotide sequence III and the nucleotide sequence IV are completely
reversely complementary. Therefore, given the base of the nucleotide sequence III, the base of the

nucleotide sequence IV is determined.

Hereinafter, descriptions of nucleotide sequence V, nucleotide modification in siRNA, and modified
sequence are applicable to the above-mentioned siRNA of the present disclosure, such as the first
siRNA, the second siRNA or the third siRNA. That is, if there is no specific description, the following
description of siRNA should be regarded as describing the above-mentioned siRNAs of the present
disclosure, such as the first siRNA, the second siRNA and the third siRNA one by one. For example,
if the specific siRNA is not specified, “the siRNA also contains the nucleotide sequence V”” means
“the siRNA of the present disclosure, such as the first siRNA, the second siRNA or the third siRNA

described above, also contains the nucleotide sequence V.

In some embodiments, the sense strand and the antisense strand have different lengths, the antisense
strand also contains a nucleotide sequence V, each nucleotide in the nucleotide sequence V is
independently one of the non-fluoro-modified nucleotides and is not the stabilizing modified
nucleotide, the length of the nucleotide sequence V is 1 to 3 nucleotides, and the nucleotide sequence
V is linked to the 3' end of the antisense strand, constituting the 3' overhang of the antisense strand.
Thus, the length ratio of the sense strand to the antisense strand of the siRNA provided by the present
disclosure may be 19/20, 19/21, 19/22, 20/21, 20/22, 20/23,21/22, 21/23,21/24, 22/23,22/24, 22/25,
23/24, 23/25 or 23/26. In some embodiments, the nucleotide sequence V is 2 nucleotides in length,
and thus, the length ratio of the sense strand to the antisense strand of the siRNA provided by the
present disclosure may be 19/21, 21/23 or 23/25.

Each nucleotide in the nucleotide sequence V may be any nucleotide. For the convenience of synthesis
and cost saving, the nucleotide sequence V is 2 consecutive thymine deoxyribonucleotides (dTdT) or
2 consecutive uracil ribonucleotides (UU); or, in order to improve the affinity of the siRNA antisense
strand to the target mRNA, the nucleotide sequence V is completely reversely complementary to a
third nucleotide sequence segment. The third nucleotide sequence segment refers to a nucleotide
sequence adjacent to the first nucleotide sequence segment or the second nucleotide sequence

o oszsors 20sa. . SEBMeENt and having the same length as the nucleotide sequence V in the mRNA expressed by an
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APOC3 gene. Therefore, in some embodiments, the length ratio of the sense strand to the antisense
strand of the siRNA of the present disclosure is 19/21 or 21/23, at this time, the siRNA of the present

disclosure has better mRNA silencing activity.

In some embodiments, for the first siRNA, the first nucleotide sequence segment has the nucleotide
sequence set forth in SEQ ID NO: 1, and the base composition of the third nucleotide sequence
segment is CC; the sense strand of the siRNA contains the nucleotide sequence set forth in SEQ ID
NO: 5, and the antisense strand of the siRNA contains the nucleotide sequence set forth in SEQ ID
NO: 6:

5'- CAAUAAAGCUGGACAAGAZ; -3'(SEQ ID NO:5);
5'- ZsUCUUGUCCAGCUUUAUUGGG -3'(SEQ ID NO:6),

or the sense strand of the siRNA contains the nucleotide sequence set forth in SEQ ID NO: 7, and the
antisense strand of the siRNA contains the nucleotide sequence set forth in SEQ ID NO: 8:

5'- CCCAAUAAAGCUGGACAAGAZ; -3'(SEQ ID NO:7);
5'- ZsUCUUGUCCAGCUUUAUUGGGAG -3'(SEQ ID NO:8),

wherein Z4 is the first nucleotide at the 5' end of the antisense strand, Zs is selected from A, U, G or

C, and Z4 is a nucleotide complementary to Zs.

In some embodiments, the sense strand of the siRNA contains the nucleotide sequence set forth in
SEQ ID NO: 9, and the antisense strand of the siRNA contains the nucleotide sequence set forth in
SEQ ID NO: 10:

5'- CAAUAAAGCUGGACAAGAA -3'(SEQ ID NO:9);
5'- UUCUUGUCCAGCUUUAUUGGG -3'(SEQ ID NO:10),

or the sense strand of the siRNA contains the nucleotide sequence set forth in SEQ ID NO: 11, and
the antisense strand of the siRNA contains the nucleotide sequence set forth in SEQ ID NO: 12:

5'- CCCAAUAAAGCUGGACAAGAA -3'(SEQ ID NO:11);
5'- UUCUUGUCCAGCUUUAUUGGGAG -3'(SEQ ID NO:12).

In some embodiments, for the second siRNA, the first nucleotide sequence segment has the nucleotide
sequence set forth in SEQ ID NO: 45, and the base composition of the third nucleotide sequence
segment is GC. The sense strand of the siRNA contains the nucleotide sequence set forth in SEQ ID
NO: 49, and the antisense strand of the siRNA contains the nucleotide sequence set forth in SEQ ID
NO: 50:
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5'- UUAAAAGGGACAGUAUUCZ7 -3'(SEQ ID NO:49);
5'- ZsGAAUACUGUCCCUUUUAAGC -3'(SEQ ID NO:50),

or the sense strand of the siRNA contains the nucleotide sequence set forth in SEQ ID NO: 51, and
the antisense strand of the siRNA contains the nucleotide sequence set forth in SEQ ID NO: 52:

5'- GCUUAAAAGGGACAGUAUUCZ7 -3'(SEQ ID NO:51);
5'- ZsGAAUACUGUCCCUUUUAAGCAA -3'(SEQ ID NO:52),

or the sense strand of the siRNA contains the nucleotide sequence set forth in SEQ ID NO: 49, and

the antisense strand contains the nucleotide sequence set forth in SEQ ID NO: 149:
5'- UUAAAAGGGACAGUAUUCZ7 -3'(SEQ ID NO:49);
5'- ZsGAAUACUGUCCCUUUUAAUU -3'(SEQ ID NO:149),

or the sense strand of the siRNA contains the nucleotide sequence set forth in SEQ ID NO: 51, and

the antisense strand contains the nucleotide sequence set forth in SEQ ID NO: 150:
5'- GCUUAAAAGGGACAGUAUUCZ7 -3'(SEQ ID NO:51);
5'- ZsGAAUACUGUCCCUUUUAAGCUU -3'(SEQ ID NO:150),

wherein Zs is the first nucleotide at the 5' end of the antisense strand, Z7 is selected from A, U, G or

C, and Zs is a nucleotide complementary to Z7.

In some embodiments, the sense strand of the siRNA contains the nucleotide sequence set forth in
SEQ ID NO: 53, and the antisense strand of the siRNA contains the nucleotide sequence set forth in
SEQ ID NO: 54:

5'- UUAAAAGGGACAGUAUUCU -3'(SEQ ID NO:53);
5'- AGAAUACUGUCCCUUUUAAGC -3'(SEQ ID NO:54),

or the sense strand of the siRNA contains the nucleotide sequence set forth in SEQ ID NO: 55, and
the antisense strand of the siRNA contains the nucleotide sequence set forth in SEQ ID NO: 56:

5'- GCUUAAAAGGGACAGUAUUCU -3'(SEQ ID NO:55);
5'- AGAAUACUGUCCCUUUUAAGCAA -3'(SEQ ID NO:56).

In some embodiments, for the third siRNA, the first nucleotide sequence segment has the nucleotide
sequence set forth in SEQ ID NO: 105, and the base composition of the third nucleotide sequence
segment is AG. The sense strand of the siRNA contains the nucleotide sequence set forth in SEQ ID
NO: 109, and the antisense strand contains the nucleotide sequence set forth in SEQ ID NO: 110:
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5'- GGACAGUAUUCUCAGUGCZ1 -3'(SEQ ID NO:109);
5'- Z12GCACUGAGAAUACUGUCCCU -3'(SEQ ID NO:110),

or the sense strand of the siRNA contains the nucleotide sequence set forth in SEQ ID NO: 111, and

the antisense strand contains the nucleotide sequence set forth in SEQ ID NO: 112:
5'- AGGGACAGUAUUCUCAGUGCZ11 -3'(SEQ ID NO:111);
5'- Z12GCACUGAGAAUACUGUCCCUUU -3'(SEQ ID NO:112),

wherein Z2 is the first nucleotide at the 5' end of the antisense strand, Z is selected from A, U, G or

C, and Z2 is a nucleotide complementary to Zi1.

In some embodiments, the sense strand of the siRNA contains the nucleotide sequence set forth in
SEQ ID NO: 113, and the antisense strand of the siRNA contains the nucleotide sequence set forth in
SEQ ID NO: 114:

5'- GGACAGUAUUCUCAGUGCU -3'(SEQ ID NO:113);
5'- AGCACUGAGAAUACUGUCCCU -3'(SEQ ID NO:114),

or the sense strand of the siRNA contains the nucleotide sequence set forth in SEQ ID NO: 115, and
the antisense strand of the siRNA contains the nucleotide sequence set forth in SEQ ID NO: 116:

5'- AGGGACAGUAUUCUCAGUGCU -3'(SEQ ID NO:115);
5'- AGCACUGAGAAUACUGUCCCUUU -3'(SEQ ID NO:116).

As mentioned above, the nucleotides in the siRNA of the present disclosure are each independently
modified or unmodified nucleotides. In some embodiments, some or all of the nucleotides in the
siRNA of the present disclosure are modified nucleotides. These modifications on the nucleotide
group will not lead to the obvious weakening or loss of the function of the siRNA of the present

disclosure to inhibit the expression of the APOC3 gene.

In the context of the present disclosure, the term “modified nucleotide” as used refers to a nucleotide
or nucleotide analog formed by substituting the hydroxyl group at the 2' position of the ribosyl group
of a nucleotide with other groups, or a nucleotide in which the base is a modified base. The modified
nucleotides will not cause obvious weakening or loss of the function of the siRNA to inhibit gene
expression. For example, the modified nucleotides disclosed in J.K. Watts, G.F. Deleavey, and M.J.
Damha, Chemically modified siRNA: tools and applications. Drug Discov Today, 2008, 13(19-20):
842-55 may be selected.

In some embodiments, in the direction from the 5' end to the 3' end, if the 2nd, 6th, 14th, and 16th

oA 03225015 2074 1_151ucleotides in the nucleotide sequence II are not the stabilizing modified nucleotides, the same are
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2'-fluoro-modified nucleotides. In some embodiments, all nucleotides in the nucleotide sequence 11
are modified nucleotides; in the direction from the 5' end to the 3' end, if the 2nd, 6th, 14th, and 16th
nucleotides in the nucleotide sequence II are not the stabilizing modified nucleotides, the same are
2'-fluoro-modified nucleotides, and the other nucleotides in the nucleotide sequence II are each
independently one of non-fluoro-modified nucleotides. In some embodiments, in the direction from
the 5' end to the 3' end, the 7th-9th nucleotides in the nucleotide sequence I are 2'-fluoro-modified
nucleotides. In some embodiments, all nucleotides in the nucleotide sequence I are modified
nucleotides; in the direction from the 5' end to the 3' end, the 7th-9th nucleotides in the nucleotide
sequence I are 2'-fluoro-modified nucleotides, and the other nucleotides in the nucleotide sequence 1
are each independently one of non-fluoro-modified nucleotides. With the modification, the siRNA of
the present disclosure may achieve a good balance between gene expression regulation activity and

in vivo stability.

In the context of the present disclosure, “fluoro-modified nucleotide” refers to a nucleotide formed
by substituting the hydroxyl group at the 2' position of the ribosyl group of a nucleotide with fluorine,
which has the structure represented by the following formula (7). “Non-fluoro-modified nucleotide”
refers to a nucleotide or nucleotide analog formed by substituting the hydroxyl group at the 2' position
of the ribosyl group of a nucleotide with a non-fluorine group. In some embodiments, each of the
non-fluoro-modified nucleotides is independently selected from one of a nucleotide or nucleotide
analog formed by substituting the hydroxyl group at the 2' position of the ribosyl group of a nucleotide

with a non-fluorine group.

Nucleotides in which the hydroxyl at the 2' position of the ribosyl group is substituted with a non-
fluorine group are well known to those skilled in the art. These nucleotides may be selected from 2'-
alkoxy-modified nucleotides, 2'-alkyl-modified nucleotides, 2'-substituted alkyl-modified
nucleotides, 2'-amino-modified nucleotides, 2'-substituted amino-modified nucleotides and 2'-

deoxynucleotides.

In some embodiments, the 2'-alkoxy-modified nucleotide is a methoxy-modified nucleotide (2'-
OMe), as represented by formula (8). In some embodiments, the 2'-amino-modified nucleotide (2'-
NH») is represented by formula (9). In some embodiments, the 2'-deoxynucleotide (DNA) is
represented by formula (10):

O-CHs

Base Base Base Base
0 0 0 0
o) P Pre) P
O F 0] O NH O H
\ X A I < .
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formula (7) formula (8) formula (9) formula (10)

The word "nucleotide analog" refers to a group capable of substituting the nucleotide in nucleic acid,
but structurally different from adenine ribonucleotides, guanine ribonucleotides, cytosine
ribonucleotides, uracil ribonucleotides, or thymus pyrimidine deoxyribonucleotides. In some
embodiments, the nucleotide analog may be isonucleotide, bridged nucleic acid (BNA for short) or

acyclic nucleotide.

A BNA refers to constrained or inaccessible nucleotide. A BNA may contain five-membered, six-
membered, or seven-membered ring bridge structures with “fixed” C3'-endosugar constrictions.
Typically, the bridge is incorporated at the 2'- and 4'-positions of the ribose to provide a 2'4'-BNA
nucleotide. In some embodiments, BNA may be LNA, ENA, cET BNA, etc., wherein LNA is
represented by formula (12), ENA is represented by formula (13), and cET BNA is represented by

formula (14):
Base Base Base
%OW . %OW . %0] .
—0 ™ HiC™ ™ [~_
40 -0 o -0 ©
formula (12) formula (13) formula (14)

Acyclic nucleotide is a type of nucleotide formed by opening the sugar ring of the nucleotide. In some
embodiments, the acyclic nucleotide may be unlocked nucleic acid (UNA) or glycerol nucleic acid
(GNA), wherein UNA is represented by formula (15), and GNA is represented by formula (16):

Base

NNY'"

%Oko O\/,c Base

%{o R z{o R
formula (15) formula (16)

In formula (15) and formula (16), R is selected from H, OH or alkoxy (O-alkyl).

Isonucleotide refers to a compound formed by changing the position of the base in the nucleotide on
the ribose ring. In some embodiments, the isonucleotide may be a compound formed by moving a
base from the 1'-position to the 2'-position or 3'-position of the ribose ring, as represented by formula
(17) or (18).
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H{O Base Base O\f;

formula (17) formula (18)

In the compounds of formulas (17)-(18), Base represents a nucleic acid base, such as A, U, G, C or

T; R is selected from H, OH, F or non-fluorine groups as described above.

In some embodiments, the nucleotide analog is selected from one of isonucleotides, LNA, ENA, cET,
UNA and GNA. In some embodiments, each of the non-fluoro-modified nucleotides is a methoxy-
modified nucleotide. In the text above and below, the methoxy-modified nucleotide refers to a

nucleotide formed by substituting the 2'-hydroxyl of the ribosyl group with methoxy.

In the text above and below, “fluoro-modified nucleotide”, “2'-fluorine-modified nucleotide”,
“nucleotide in which the 2'-hydroxyl group of the ribosyl group is substituted with fluorine” and
“nucleotide with 2'-fluororibosyl group” have the same meaning, all of which refer to a compound
which is formed by substituting the 2'-hydroxyl group of the nucleotide with fluorine and having a
structure represented by formula (7); “methoxy-modified nucleotide”, “2'-methoxy-modified
nucleotide”, “nucleotide in which the 2'-hydroxyl group of the ribosyl group is substituted with
methoxy” and “nucleotide with 2'-methoxyribosyl group” have the same meaning, all of which refer
to a compound which is formed by substituting the 2'-hydroxyl group of the ribosyl group of the

nucleotide with methoxy and having a structure represented by formula (8).

In some embodiments, the siRNA containing the stabilizing modified nucleotide of the present
disclosure is an siRNA having the following modifications: in the direction from the 5' end to the 3'
end, in the sense strand, the nucleotides at the 7th, 8th, and 9th or 5th, 7th, 8th, and 9th positions of
the nucleotide sequence I are fluoro-modified nucleotides, and the nucleotides at the remaining
positions in the sense strand are methoxy-modified nucleotides; in the antisense strand, the
nucleotides at the 2nd, 6th, 14th, 16th or 2nd, 6th, 8th, 9th, 14th, 16th positions of the nucleotide
sequence II are fluoro-modified nucleotides, the nucleotide at the 3rd or 5th position in the antisense
strand is a stabilizing modified nucleotide, and the nucleotides at the remaining positions in the

antisense strand are methoxy-modified nucleotides.

The siRNA with the modification above is not only low in cost, but also makes it difficult for
ribonuclease in the blood to cut the siRNA, thereby increasing the stability of the siRNA and making
it have stronger resistance to nuclease hydrolysis. Meanwhile, the modification above reduces the

off-target effect of the siRNA without significantly reducing the inhibition performance of the siRNA.

In some embodiments, the siRNA provided by the present disclosure is one of siAPOC3al-M1,
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siAPOC3al-M2, siAPOC3a2-M1, siAPOC3a2-M2, siAPOC3b1-M1, siAPOC3b1-M2, siAPOC3b2-
M1, siAPOC3b2-M2, siAPOC3b3-M1, siAPOC3b3-M2, siAPOC3b4-M1, siAPOC3b4-M2,
siAPOC3c1-M1, siAPOC3c1-M2, siAPOC3c2-M1, and siAPOC3c2-M2.

In some embodiments, at least part of the phosphoester groups in the phosphate-sugar backbone of at
least one single strand in the sense strand and the antisense strand of the siRNA provided by the
present disclosure are phosphoester groups with a modified group. In some embodiments, the
phosphate group with the modified group is a phosphorothioate group formed by substituting at least
one oxygen atom in a phosphodiester bond in the phosphate group with a sulfur atom. In some
embodiments, the phosphate group with the modified group is a phosphorothioate group with a

structure represented by formula (1):

™0

— |
s—1|>:0

Oy, formula (1).

This modification may stabilize the double-stranded structure of the siRNA and maintain high

specificity and high affinity of base pairing.

In some embodiments, in the siRNA provided by the present disclosure, the phosphorothioate group
linkage exists in at least one of the following positions: between the first and second nucleotides at
either end of the sense strand or the antisense strand; between the second and third nucleotides at
either end of the sense strand or the antisense strand; or any combination of the above. In some
embodiments, the phosphorothioate group linkage exists in all of the above positions except the 5'
end of the sense strand. In some embodiments, the phosphorothioate group linkage exists in all of the
above positions except the 3' end of the sense strand. In some embodiments, the phosphorothioate

group linkage exists in at least one of the following positions:

between the 1st nucleotide and the 2nd nucleotide at the 5' end of the sense strand;
between the 2nd nucleotide and the 3rd nucleotide at the 5' end of the sense strand;
between the 1st nucleotide and the 2nd nucleotide at the 3' end of the sense strand;
between the 2nd nucleotide and the 3rd nucleotide at the 3' end of the sense strand;
between the 1st nucleotide and the 2nd nucleotide at the 5' end of the antisense strand;
between the 2nd nucleotide and the 3rd nucleotide at the 5' end of the antisense strand;

between the 1st nucleotide and the 2nd nucleotide at the 3' end of the antisense strand; and
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between the 2nd nucleotide and the 3rd nucleotide at the 3' end of the antisense strand.

In some embodiments, the siRNA provided by the present disclosure is one of siAPOC3al-MI1S,
siAPOC3al-M28S, siAPOC3a2-M1S, siAPOC3a2-M2S, siAPOC3b1-MI1S, siAPOC3bl1-M2S,
siAPOC3b2-M1S, siAPOC3b2-M2S, siAPOC3b3-M1S, siAPOC3b3-M2S, siAPOC3b4-MI1S,
siAPOC3b4-M2S, siAPOC3c1-M18, siAPOC3c1-M2S, siAPOC3¢2-M18, and siAPOC3¢2-M2S as
listed in Table 1a to Table 1c.

In some embodiments, a 5' end nucleotide of the antisense strand of the siRNA is a 5'-phosphate

nucleotide or a nucleotide modified by 5'-phosphate analog.

Commonly used 5'-phosphate nucleotides or 5'-phosphate analog-modified nucleotides are well

known to those skilled in the art, for example, the 5'-phosphate nucleotides may have the following

structure:
-0
o~ P\o o Base
o R
o formula (2);

In another example, Anastasia Khvorova and Jonathan K. Watts, The chemical evolution of
oligonucleotide therapies of clinical utility. Nature Biotechnology, 2017,35(3):238-48 discloses the

following four 5'-phosphate analog modified nucleotides:

- 0 _ e - 0 _
.0 0.0 .S 5.0
R Base 0=F Base ©OF P\O Base o= P\o Base
\

formula (3) formula (4) formula (5) formula (6)

_o‘
0=

wherein R is selected from H, OH, methoxy, fluorine; and the base represents a nucleic acid base,
selected from A, U, C, Gor T.

In some embodiments, the 5'-phosphate nucleotide is a nucleotide containing a 5'-phosphate modified
nucleotide represented by formula (2), and the 5'-phosphate analog-modified nucleotide is a
vinylphosphate (5'-(E)-vinylphosphonate, E-VP) modified nucleotide as represented by formula (3),

or phosphorothioate modified nucleotide as represented by formula (5).

In some embodiments, the siRNA of the present disclosure is one of siAPOC3al-M1P1, siAPOC3al-
M2P1, siAPOC3a2-MI1P1, siAPOC3a2-M2P1, siAPOC3al-M1SP1, siAPOC3al-M2SP1,
siAPOC3a2-M1SP1, siAPOC3a2-M2SP1, siAPOC3b1-M1P1, siAPOC3b1-M2P1, siAPOC3b2-
MIP1, siAPOC3b2-M2P1, siAPOC3b1-M1SP1, siAPOC3b1-M2SP1, siAPOC3b2-M1SP1,
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siAPOC3b2-M2SP1, siAPOC3b3-MI1P1, siAPOC3b3-M2P1, siAPOC3b4-M1P1, siAPOC3b4-
M2P1, siAPOC3b3-MI1SP1, siAPOC3b3-M2SP1, siAPOC3b4-M1SP1, siAPOC3b4-M2SP1,
siAPOC3c1-M1P1, siAPOC3c¢1-M2P1, siAPOC3c2-M1P1, siAPOC3c2-M2P1, siAPOC3cl-
M1SP1, siAPOC3¢1-M2SP1, siAPOC3c2-M1SP1, and siAPOC3¢2-M2SP1 as listed in Table 1a to
Table 1c.

The inventors of the present disclosure unexpectedly found that the siRNA provided by the present
disclosure not only has significantly enhanced plasma and lysosome stability and significantly low

off-target effects, but also retains high gene inhibition activity.

The siRNA provided by the present disclosure may be obtained by conventional siRNA preparation
methods (such as solid-phase synthesis and liquid-phase synthesis methods) in the art. Among them,
the solid-phase synthesis has commercialized customized services. The modified nucleotide groups
may be introduced into the siRNA of the present disclosure by using nucleoside monomers with
corresponding modifications. The method for preparing the nucleoside monomers with corresponding
modifications and the method for introducing the modified nucleotide groups into the siRNA are also
well known to those skilled in the art.

Pharmaceutical composition

The present disclosure provides a pharmaceutical composition, containing the siRNA as described

above as an active ingredient and a pharmaceutically acceptable carrier.

The pharmaceutically acceptable carrier may be a carrier commonly used in the field of siRNA
administration, such as but not limited to magnetic nanoparticles (such as nanoparticles based on
Fe3O4 or Fe20s3), carbon nanotubes, mesoporous silicon, calcium phosphate nanoparticles,
polyethyleneimine (PEI), polyamidoamine (PAMAM) dendrimer, poly(L-lysine) (PLL), chitosan,
1,2-dioleoyl-3-trimethylammonium-propane (DOTAP), poly(D&L-lactic/glycolic acid)copolymer
(PLGA), poly(2-aminoethylethylene phosphate) (PPEEA) and poly(2-dimethylaminoethyl
methacrylate) (PDMAEMA) as well as derivatives thereof.

In some embodiments, in the pharmaceutical composition, there is no special requirement on the
contents of the siRNA and the pharmaceutically acceptable carrier. In some embodiments, the weight
ratio of the siRNA to the pharmaceutically acceptable carrier may be 1:(1-500), and in some

embodiments, the weight ratio described above is 1:(1-50).

In some embodiments, the pharmaceutical composition may further comprise other pharmaceutically
acceptable excipients, which may be one or more of various preparations or compounds routinely
used in the art. For example, the other pharmaceutically acceptable excipients may include at least

one of a pH buffer, a protective agent and an osmotic pressure regulator.

The pH buffer may be a Tris hydrochloride buffer with a pH value of 7.5-8.5 and/or a phosphate
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buffer with a pH value of 5.5-8.5, for example, a phosphate buffer with a pH value of 5.5-8.5.

The protective agent may be at least one of inositol, sorbitol, sucrose, trehalose, mannose, maltose,
lactose and glucose. Based on the total weight of the pharmaceutical composition, the content of the

protective agent may be 0.01-30 wt%.

The osmotic pressure regulator may be sodium chloride and/or potassium chloride. The content of
the osmotic pressure regulator makes the osmotic pressure of the pharmaceutical composition 200-
700 milliosmol/kg (mOsm/kg). According to the desired osmotic pressure, those skilled in the art may
easily determine the content of the osmotic pressure regulator. In some embodiments, the dose of the
preparation made from the pharmaceutical composition will be adjusted due to different

administration methods during administration.

In some embodiments, the pharmaceutical composition may be a liquid preparation, such as an
injection; it may also be a freeze-dried powder injection, which is mixed with a liquid excipient during
administration to prepare a liquid preparation. The liquid preparation may be used for subcutaneous,
intramuscular or intravenous injection administration, but may also be administered to the lungs by
spraying, or administered to other organs (such as the liver) through the lungs by spraying, or deliver
the pharmaceutical composition through oropharyngeal inhalation or nasal administration. In some

embodiments, the pharmaceutical composition is for spray administration.

In some embodiments, the pharmaceutical composition may be in the form of a liposomal
formulation. In some embodiments, the pharmaceutically acceptable carrier used in the liposome
formulation comprises an amine-containing transfection compound (hereinafter also referred to as an
organic amine), a helper lipid and/or a PEGylated lipid. The organic amine, helper lipid and pegylated
lipid may be selected from one or more of the amine-containing transfection compounds described in
Chinese patent application CN103380113A (which is incorporated herein by reference in its entirety)
or pharmaceutically acceptable salts or derivatives, helper lipids and PEGylated lipids thereof.

In some embodiments, the organic amine may be a compound represented by formula (201) described

in Chinese patent application CN103380113A or a pharmaceutically acceptable salt thereof:

104 /R105
C Yi01— X101~ Rio
n
R103__N\
/C\ Zio1—X102T Rio2
106 Rip7/ m P

— — X formula (201),
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wherein:

Xio1 and Xio2 are each independently O, S, N-A or C-A, wherein A is hydrogen or a Ci-Czo
hydrocarbon chain;

Y01 and Zio1 are each independently C=0, C=S, S=0, CH-OH or SO»;

Rio1, Rioz, Rio3, Rios, Rios, Rios and Rio7 are each independently hydrogen, cyclic or acyclic,
substituted or unsubstituted, branched or straight-chain aliphatic group, cyclic or acyclic, substituted
or unsubstituted, branched or straight-chain heteroaliphatic, substituted or unsubstituted, branched or
straight-chain acyl, substituted or unsubstituted, branched or straight-chain aryl, substituted or
unsubstituted, branched or straight-chain heteroaryl;

X is an integer of 1 to 10;
n is an integer of 1-3, m is an integer of 0-20, p is 0 or 1; wherein if m = p =0, Rio2 is hydrogen;

and, if at least one of n or m is 2, Ri03 and nitrogen in formula (201) form a structure as represented
by formula (202) or formula (203):

( o OH OH ((( Shee
e
N N N
OH HCC
\)\(\/)/(‘/r. \HCC
°N

' formula (202), formula (203);

wherein g, e, and f are each independently an integer of 1-6, "HCC" represents a hydrocarbon chain,

and each *N represents a nitrogen atom in formula (201).

In some embodiments, Rio3 is a polyamine. In other embodiments, Rio3 is a ketal. In some
embodiments, each of Rioi and Riez in formula (201) is independently any substituted or
unsubstituted, branched or straight-chain alkyl or alkenyl, the alkyl or alkenyl group has 3 to about
20 carbon atoms, for example, 8 to about 18 carbon atoms, and 0 to 4 double bonds, for example, 0
to 2 double bonds.

In some embodiments, if each of n and m independently has a value of 1 or 3, Rio3 may be any of
formulas (204)-(213):
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MNH2
N N
7 \/\/

HN
* formula (204), formula (205),

1:"12 )

H NH—HCC

N
L L HN

HnTNTNTN ol 206), T formula (207),

N formula (208),

* /\/\* /\/‘\/N'lz
HeN H formula (209),
OH . . .
N \)\/m—m I_';*N/\/ TN
formula (210), N formula (211),

NH,

( OH H
| 9 OH ( SHee
oH (f “Shce \)\M e
[+] * N
* N \\
\/LH/ ~phee ; HCC
f

wherein in formula (204)-formula (213), g, e and f are each independently an integer of 1-6, each

formula (212) and formula (213);

"HCC" represents a hydrocarbon chain, and each * shows possible points of attachment of Rio3 to the
nitrogen atom in formula (201), wherein each H at any * position may be substituted to achieve

linkage to the nitrogen atom in formula (201).

The compound represented by formula (201) may be prepared according to the description in Chinese
patent application CN103380113A.

In some embodiments, the organic amine is an organic amine represented by formula (214) and/or an

organic amine represented by formula (215):
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\L formula (214),

NJVNW\N\Q\OHANK\\(

O)J\m /\/E(O

X

formula (215);

The helper lipid is cholesterol, a cholesterol analog and/or a cholesterol derivative;

the  PEGylated lipid is  1,2-dipalmitamide-sn-glycerol-3-phosphatidylethanolamine-N-
[methoxy(polyethylene glycol)]-2000.

In some embodiments, in the pharmaceutical composition, the molar ratio among the organic amine,
the helper lipid and the PEGylated lipid is (19.7-80):(19.7-80):(0.3-50), such as (50-70):(20-40):(3-
20).

In some embodiments, the particles of the pharmaceutical composition formed from the siRNA of the
present disclosure and the amine-containing transfection reagent described above have an average
diameter of about 30 nm to about 200 nm, typically about 40 nm to about 135 nm; more typically, the
average diameter of the liposome particles is about 50 nm to about 120 nm, about 50 nm to about 100
nm, about 60 nm to about 90 nm or about 70 nm to about 90 nm. For example, the average diameter
of the liposome particles is about 30, 40, 50, 60, 70, 75, 80, 85, 90, 100, 110, 120, 130, 140, 150 or
160 nm.

In some embodiments, in the pharmaceutical composition formed from the siRNA of the present
disclosure and the amine-containing transfection reagent, the weight ratio (weight/weight ratio) of
the siRNA to all lipids (such as the organic amines, helper lipids and/or PEGylated lipids) is within
the range of from about 1:1 to about 1:50, from about 1:1 to about 1:30, from about 1:3 to about 1:20,
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from about 1:4 to about 1:18, from about 1:5 to about 1:17, from about 1:5 to about 1:15, from about
1:5 to about 1:12, from about 1:6 to about 1:12 or from about 1:6 to about 1:10. For example, the
weight ratio of the siRNA of the present disclosure to all lipids is about 1:5, 1:6, 1:7. 1:8, 1:9, 1:10,
1:11, 1:12, 1:13, 1:14, 1:15, 1:16, 1:17, or 1:18.

In some embodiments, each component of the pharmaceutical composition may exist independently
when sold, and may exist in the form of a liquid formulation when used. In some embodiments, the
pharmaceutical composition formed from the siRNA provided by the present disclosure and the
pharmaceutically acceptable carrier described above may be prepared according to various known
methods, and may be formed by substituting the existing siRNA with the siRNA provided by the

present disclosure. In some embodiments, the composition may be prepared as follows:

the organic amine, helper lipid and PEGylated lipid are suspended in the alcohol according to the
molar ratio and mixed to obtain a lipid solution, wherein the amount of alcohol is such that the total
mass concentration of the obtained lipid solution is 2-25 mg/mL, for example, it may be 8-18 mg/mL.
The alcohol is selected from pharmaceutically acceptable alcohols, such as alcohols that are liquid at
about room temperature, for example, one or more of ethanol, propylene glycol, benzyl alcohol,
glycerin, polyethylene glycol 200, polyethylene glycol 300, polyethylene glycol 400, for example, it

may be ethanol.

The siRNA provided by the present disclosure is dissolved in a buffered saline solution to obtain an
siRNA aqueous solution. The concentration of the buffered saline solution is 0.05-0.5 M, for example,
0.1-0.2 M; the pH of the buffered saline solution is adjusted to 4.0-5.5, for example, 5.0-5.2; the
amount of the buffered saline solution makes the concentration of the siRNA do not exceed 0.6
mg/mL, for example, 0.2-0.4 mg/mL. The buffer salt is selected from one or more of soluble acetate

and soluble citrate, for example, sodium acetate and/or potassium acetate.

The lipid solution and the siRNA aqueous solution are mixed, and the mixed product is incubated at
40-60 °C for at least 2 min, for example, 5-30 min, to obtain an incubated liposome preparation. The

volume ratio of the lipid solution to the siRNA aqueous solution is 1:(2-5), for example, 1:4.

The incubated liposome preparation is concentrated or diluted, impurities are removed, and the
preparation is sterilized to obtain the pharmaceutical composition provided by the present disclosure,
whose physical and chemical parameters are pH of 6.5-8, encapsulation efficiency of not less than
80%, particle size of 40-200 nm, polydispersity index of not higher than 0.30, and osmotic pressure
of 250-400 mOsm/kg. For example, the physical and chemical parameters may be pH of 7.2-7.6,
encapsulation efficiency of not less than 90%, particle size of 60-100nm, polydispersity index of not
higher than 0.20, and osmotic pressure of 300-400 mOsm/kg.

The concentration or dilution may be performed before, after or simultaneously with the removal of

oA 03225015 2094 1 ismpurities. Various existing methods may be used to remove impurities, for example, a tangential
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flow system and a hollow fiber column may be used for ultrafiltration at 100K Da, wherein the
ultrafiltration exchange solution is phosphate buffered saline (PBS) with pH of 7.4. Various existing
methods may be used for the sterilization, for example, filtration sterilization on a 0.22 um filter may

be used.

siRNA conjugate

The present disclosure provides an siRNA conjugate, comprising the siRNA provided by the present
disclosure and a conjugated group conjugated to the siRNA. In some embodiments, the conjugated
group comprises a linker and a pharmaceutically acceptable targeting group and/or a delivery
auxiliary group, and the siRNA, the linker and the targeting group or the delivery auxiliary group are
sequentially linked covalently or non-covalently; each of the targeting groups is selected from ligands
capable of binding to a cell surface receptor, and each delivery auxiliary group is selected from groups

capable of increasing the biocompatibility of the siRNA conjugate in a delivery target organ or tissue.

In the context of the present disclosure, unless otherwise stated, “conjugation” means that two or
more chemical moieties each having a specific function are covalently linked to each other;
accordingly, “conjugate” refers to a compound formed by covalent linkage between the various
chemical moieties. Further, “siRNA conjugate” refers to a compound formed by covalently linking
one or more chemical moieties with specific functions to an siRNA. The siRNA should be understood
as a general term of multiple siRNA conjugates or an siRNA conjugate represented by a certain
chemical formula according to the context. In the context of the present disclosure, a “conjugate
molecule” should be understood as a specific compound that may be conjugated to an siRNA through

a reaction, ultimately forming an siRNA conjugate of the present disclosure.

Generally, the conjugated group comprises at least one pharmaceutically acceptable targeting group
and optionally a linker, and the siRNA, the linker and the targeting group are linked sequentially. In
some embodiments, the number of the targeting group is 1-6. In some embodiments, the number of
the targeting group is 2-4. The siRNA molecule may be non-covalently or covalently conjugated to
the conjugated group. For example, the same may be covalently conjugated to the conjugated group.
The conjugation site between the siRNA and the conjugated group may be at the 3' end or 5' end of
the sense strand of the siRNA, or at the 5' end of the antisense strand, or in the internal sequence of
the siRNA. In some embodiments, the conjugation site between the siRNA and the conjugated group
is at the 3' end of the sense strand of the siRNA.

In some embodiments, the conjugated group may be linked to the phosphate group, the 2'-position
hydroxyl or the base of the nucleotide. In some embodiments, the conjugated group may be linked to
the 3'-position hydroxyl, and at this time, the nucleotides are linked by a 2'-5' phosphodiester bond
linkage. When the conjugated group is linked to the end of the siRNA chain, the conjugated group is
usually linked to the phosphate group of the nucleotide. When the conjugated group is linked to the
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internal sequence of the siRNA, the conjugated group is usually linked to the ribose sugar ring or the
base. For various linkage methods, please refer to Muthiah Manoharan et.al. siRNA conjugates
carrying sequentially assembled trivalent N-acetylgalactosamine linked through nucleotides elicit

robust gene silencing in vivo in hepatocytes.ACS Chemical biology,2015,10(5):1181-7.

The targeting group may be linked to the siRNA molecule through a suitable linker, and those skilled
in the art may select a suitable linker according to the specific type of the targeting group. The types
of these linkers, targeting groups and the linkage methods with the siRNA may be found in the
disclosure of WO2015006740A2, the entire contents of which are incorporated herein by reference.

In some embodiments, the targeting group may be a ligand commonly used in the field of siRNA
administration, such as various ligands described in W02009082607A2, the entire disclosure of

which is incorporated herein by reference.

In some embodiments, at least one or each of the targeting groups is selected from ligands capable of

binding to receptors on the surfaces of cells expressing the APOC3 gene.

In some embodiments, at least one or each of the targeting groups is selected from ligands capable of
binding to receptors on the surfaces of mammalian hepatocytes (ASGPR). In some embodiments,
each of the targeting groups is independently a ligand that has an affinity for an asialoglycoprotein
receptor on the surface of mammalian hepatocytes. In some embodiments, each of the targeting
groups is independently an asialoglycoprotein or a sugar. In some embodiments, each of the targeting
groups is independently an asialoglycoprotein, such as asialoorosomucoid (ASOR) or asialofetuin
(ASF). In some embodiments, each of the targeting groups is independently selected from one of D-
mannopyranose, L-mannopyranose, D-arabinose, D-xylofuranose, L-xylofuranose, D-glucose, L-
glucose, D-galactose, L-galactose, a-D-mannofuranose, -D-mannofuranose, a-D-mannopyranose,
B-D-mannopyranose, o-D-glucopyranose, B-D-glucopyranose, a-D-glucopyranose, B-D-
glucofuranose, a-D-fructofuranose, a-D-fructopyranose, a-D-galactopyranose, p-D-galactopyranose,
a-D-galactofuranose, B-D-galactofuranose, glucosamine, sialic acid, galactosamine, N-
acetylgalactosamine, N-trifluoroacetylgalactosamine, N-propionylgalactosamine, N-n-
butyrylgalactosamine, N-isobutyrylgalactosamine, 2-amino-3-O-[(R)-1-carboxyethyl]-2-deoxy-B-D-
glucopyranose, 2-deoxy-2-methylamino-L-glucopyranose, 4,6-dideoxy-4-carboxamido-2,3-di-O-
methyl-D-mannopyranose, 2-deoxy-2-sulfoamino-D-glucopyranose, N-glycoloyl-o-neuraminic
acid, 5-thio-p-D-glucopyranose, 2,3,4-tri-O-acetyl-1-thio-6-O-trityl-a-D-glucopyranoside methyl
ester, 4-thio-p-D-galactopyranose, 3,4,6,7-tetra-O-acetyl-2-deoxy-1,5-dithio-a-D-glucopyranoside
ethyl ester, 2,5-anhydro-D-allose nitrile, ribose, D-ribose, D-4-thioribose, L-ribose, and L-4-
thioribose. In some embodiments, at least one or each of the targeting groups is galactose or N-

acetylgalactosamine.

In some embodiments, the linker in the siRNA conjugate of the present disclosure has a structure as
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represented by formula (301):

LC_LB

WJ.W formula (301),

wherein k is an integer of 1 to 3;

LA has a structure containing an amide bond as represented by formula (302), LB has a structure
containing N-acylpyrrolidine as represented by formula (303), containing carbonyl and oxygen
atoms, and LC is a linking group based on hydroxymethylaminomethane, dimethylolaminomethane
or trishydroxymethylaminomethane;

‘M Pl 7

%92 formula (302);
b S
\\\" N

w
o]
N303
formula (303);

wherein n3o2, qz02 and p3o2 are each independently an integer of 2-6, and optionally, n3o2, q3o2 and p3o2
are each independently 2 or 3; and n303 is an integer of 4-16, and optionally, n303 is an integer of 8-12.

o indicates the point at which the group is covalently linked.

In the linker, each LA is linked to one of the targeting groups through an ether bond, and is linked to
the LC part through the oxygen atom of the carbonyl group in the L part by forming an ether bond.
LB is linked to the nitrogen atom in the L part through the carbonyl group in formula (303) by
forming an amido bond, and is linked to the siRNA through the oxygen atom in formula (303) by
forming a phosphoester bond or a phosphorothioate bond.

In some embodiments, the siRNA conjugate provided by the present disclosure has a structure as
represented by formula (305):
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NHAc\—\_/(
0

NN
Ho °H HNJ<_\ - O—!j—Nu
%CV\/\W \/\/NW/\/ \% )K/\/\/\/\/w

o el
Lo o

NHAc
formula (305)
wherein Nu represents the siRNA provided by the present disclosure.

In some embodiments, the linker in the siRNA conjugate of the present disclosure has a structure as
represented by formula (306):

Paoe

#
©. OH
OPO
Naos

Pws formula (306),

wherein n3o6 is an integer of 0-3, each p3os is independently an integer of 1-6, and -~~~ represents
the site where the group is covalently linked; the linking group forms a ether bond linkage to the
targeting group through the oxygen atom marked by *. The linking group forms a phosphoester bond
or a phosphorothioate bond linkage through at least one of the oxygen atoms marked by # with the
siRNA, and the rest are linked to a hydrogen atom through the oxygen atom marked by # to form a
hydroxyl, or linked to a Ci-Cs3 alkyl group to form a Ci-Cs3 alkoxy group.

In some embodiments, the siRNA conjugate of the present disclosure has a structure as represented
by formula (307):
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OH _OH

NHAc \/\/\n/ CZ

OE’ OH
o.
Nu formula (307)

wherein Nu represents the siRNA provided by the present disclosure.

In some embodiments, the siRNA conjugate of the present disclosure has a structure as represented

by formula (308):
My R3 IV|1 IV|1
| | | |
||—1 R Tz TH ||—1 T12 ||—1
Lk ] (ay [ boely ]

TN Tmd [ N Tm2 | V$7m3 Ja3

Ri3 R14 Ris

formula (308),

wherein,
nl is an integer selected from 1 to 3, and n3 is an integer selected from 0 to 4;
each m1, m2, or m3 is independently an integer selected from 2 to 10;

Rio, Ri1, Riz, Ri3, Risa or Ris are each independently H, or are selected from the group consisting of
the following groups: Ci-Cio alkyl, C1-Cio haloalkyl and Ci-Cio alkoxy;

R3 has a structure represented by formula A59:

[VavaVaAV,

E.——P=—0

Nu
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(AS59)
wherein E; is OH, SH or BH», and Nu represents the siRNA provided by the present disclosure;

Rz is a straight-chain alkylene group with a length of 1-20 carbon atoms, wherein one or more carbon
atoms are optionally replaced by any one or more selected from the group consisting of the following
groups: C(0), NH, O, S, CH=N, S(0O)2, C2-Ci0 alkenylene, C2-Cio alkynylene, C¢-Cio arylene, C3-Cis
heterocyclylene and Cs-Cio heteroarylene; and wherein R2 may optionally have any one or more
substituents from the group consisting of the following groups: Ci-Cio alkyl, Ce-Cio aryl, Cs-Cio
heteroaryl, Ci-Cio haloalkyl, -OCi-Cio alkyl, -OCi-Cio alkylphenyl, -Ci1-Cio alkyl-OH, -OCi-Cio
haloalkyl, -SCi-Cio alkyl, -SCi-Cio alkylphenyl, -Ci-Cio alkyl-SH, -SCi-Cio haloalkyl, halogen
substituents, -OH, -SH, -NHz, -Ci-Cio alkyl-NHz, -N(C1-Cio alkyl)(C1-Cio alkyl), -NH(C1-Cio alkyl),
-N(Ci1-Cio alkyl)(Ci-Cio alkylphenyl), -NH(Ci-Cio alkylphenyl), cyano, nitro, -CO2H, -C(O)O(Ci-
Cio alkyl), -CON(Ci-Cio alkyl)(Ci-Cio alkyl), -CONH(Ci-Cio alkyl), -CONH2, -NHC(O)(Ci-Cio
alkyl), -NHC(O)(phenyl), -N(Ci-Cio alkyl)C(O)(Ci-Cio alkyl), -N(Ci-Cio alkyl)C(O)(phenyl), -
C(0)C1-Cio alkyl, -C(O)Ci-Cio alkylphenyl, -C(O)Ci-Cio haloalkyl, -OC(O)Ci-Cio alkyl, -SO2(Ci-
Cio alkyl), -SO2(phenyl), -SO2(Ci-Cio haloalkyl), -SO2NH2, -SO:NH(Ci-Cio alkyl), -
SO2NH(phenyl), -NHSO2(Ci-Cio alkyl), -NHSO2z(phenyl) and -NHSO2(Ci-Cio haloalkyl);

each L, is independently a straight-chain alkylene group with a length of 1-70 carbon atoms, wherein
one or more carbon atoms are optionally replaced by any one or more selected from the group
consisting of the following groups: C(O), NH, O, S, CH=N, S(O)2, C2>-Cio alkenylene, C2-Cio
alkynylene, Cs-Cio arylene, C3-Cis heterocyclylene and Cs-Cio heteroarylene; and wherein L1 may
optionally have any one or more substituents from the group consisting of the following groups: Ci-
Cio alkyl, C¢-Cio aryl, Cs-Cio heteroaryl, Ci-Cio haloalkyl, -OCi-Cio alkyl, -OCi-Cio alkylphenyl, -
Ci1-Cio alkyl-OH, -OCi-Cio haloalkyl, -SC1-Cio alkyl, -SCi1-Cio alkylphenyl, -Ci-Cio alkyl-SH, -SCi-
Cio haloalkyl, halogen substituents, -OH, -SH, -NH2, -Ci-Cio alkyl-NHz2, -N(Ci-Cio alkyl)(Ci-Cio
alkyl), -NH(Ci-Cio alkyl), -N(Ci-Cio alkyl)(Ci-Cio alkylphenyl), -NH(Ci-Cio alkylphenyl), cyano,
nitro, -CO2H, -C(O)O(Ci-Cio alkyl), -CON(Ci-Cio alkyl)(Ci-Cio alkyl), -CONH(Ci-Cio alkyl), -
CONHz, -NHC(O)(C1-Cio alkyl), -NHC(O)(phenyl), -N(C1-Cio alkyl)C(O)(Ci-Cio alkyl), -N(Ci-Cio
alkyl)C(O)(phenyl), -C(O)Ci-Cio alkyl, -C(O)C1-Cio alkylphenyl, -C(O)Ci-Cio haloalkyl, -OC(O)Ci-
Cio alkyl, -SO2(Ci-Cio alkyl), -SO2(phenyl), -SO2(Ci-Cio haloalkyl), -SO2NH2, -SO2NH(Ci-Cio
alkyl), -SO2NH(phenyl), -NHSO2 (Ci-Cio alkyl), -NHSO2(phenyl) and -NHSO2(C1-Cio haloalkyl);

-~~~ indicates the site where the group is covalently linked;

M. represents a targeting group, and its definition and optional range are the same as above. In some
embodiments, each M1 is independently selected from one of the ligands that have an affinity for the
asialoglycoprotein receptor on the surface of mammalian hepatocytes.

Those skilled in the art will appreciate that although L is defined as a straight-chain alkyl group for
convenience, it may not be a linear group or have a different name, such as amine or alkenyl as a

ca o3aso1s 200a. L EESUIt Of the substitutions and/or substitutions described above. For the purposes of the present
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disclosure, the length of Li is the number of atoms in the chain connecting the two points of
attachment. For such purpose, a ring obtained by substituting a carbon atom of the straight-chain

alkylene group, such as a heterocyclylene or heteroarylene, is counted as one atom.

When M is a ligand having affinity for asialoglycoprotein receptors on the surface of mammalian
hepatocytes, in some embodiments, n1 may be an integer from 1 to 3, and n3 may be an integer from
0 to 4, such that the number of M ligands in the conjugate is at least 2. In some embodiments, n1+
n3 > 2, so that the number of M1 ligands is at least 3, and the M1 ligands more readily bind to the
hepatic surface asialoglycoprotein receptor, which in turn facilitates the entry of the conjugate into
the cell by endocytosis. Experiments have shown that when the number of M1 ligands is greater than
3, the ease of binding of M1 ligands to asialoglycoprotein receptors on the liver surface does not
increase significantly. Therefore, from the perspective of ease of synthesis, structure/process cost and
delivery efficiency and other aspects into consideration, in some embodiments, n1 is an integer of 1-

2,13 is an integer of 0-1, and n1 + n3 = 2-3.

In some embodiments, when m1, m2, and m3 are independently selected from an integer of 2-10, the
spatial positions between multiple M1 ligands may be suitable for the binding of M ligands to
asialoglycoprotein receptors on the liver surface. In order to make the conjugates provided by the
present disclosure simpler, easier to synthesize and/or reduce costs, in some embodiments, m1, m2

and m3 are each independently an integer of 2-5, and in some embodiments, m1 = m2 = m3.

Those skilled in the art will understand that when Rio, Ri1, Ri2, Ri3, Ri4 and Ris are each
independently selected from one of H, Ci-Cio alkyl, Ci-Cio haloalkyl, and Ci-Cio alkoxy, the purpose
of the present disclosure may be achieved without changing the properties of the conjugates disclosed
herein. In some embodiments, Rio, Ri1, Ri2, Ri3, Ri4, and Ris are each independently selected from

H, methyl, and ethyl. In some embodiments, Rio, Ri1, Ri2, R13, Ri4, and Ris are all H.

According to the siRNA conjugate provided by the present disclosure, R3 is a group with the structure
represented by formula A59, wherein E1 is OH, SH or BHz. On the basis of the consideration of the

availability of raw materials for preparation, E1 is OH or SH in some embodiments.

In some embodiments, Rz is selected to achieve linkage to N and A59 on the nitrogen-containing
backbone. In the context of the present disclosure, "nitrogen-containing skeleton" refers to a chain
structure in which carbon atoms linked to Rio, Ri1, Ri2, Ri3, Ri4 and Ris are linked to N. Thus, R2
may be any linking group capable of linking the A59 group to the N of the nitrogen-containing
backbone in an appropriate manner. In some embodiments, in the case of preparing the siRNA
conjugate of the present disclosure by a solid-phase synthesis process, the R2 group needs to contain
both the linking site linked to the N on the nitrogen-containing backbone and the linking site linked
to the P in the R3. In some embodiments, the site linked to N on the nitrogen-containing skeleton in

the R2 group forms an amide bond with N, and the site linked to P on the R3 group forms a
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phosphoester bond with P. In some embodiments, R» is BS5, B6, BS' or B6":

[VAVAVAV AL

| .
Ho N
o ‘gz . OH
T , o ,
(BS) (B6)
HO
”i OH
o
o e
N
o M j)w
, o ;
(B5”) (B6”)

wherein v\ represents the site where the group is covalently linked.
The value range of q2 may be an integer of 1-10, and in some embodiments, gz is an integer of 1-5.

The function of L1 is to link the M ligand to N on the nitrogen-containing backbone, providing a
targeting function for the siRNA conjugate of the present disclosure. In some embodiments, L1 is
selected from a combination of one or more of the groups in formulas A1-A26. In some embodiments,
L is selected from one of or a combination of two or more of the linkages A1, A4, A5, A6, A8, A10,
A1l and A13. In some embodiments, L is selected from a combination of at least 2 of the linkages
Al, A4, A8, A10 and A1l. In some embodiments, L is selected from a combination of at least 2 of
the linkages A1, A8, and A10.

FaAVaVal
aO—0O
FavaVal
FavaVal
ZT1
FavaVal
[(VaAVAVA)
zx
[V aVavyl
[VaVaVal
O
(W aWa Val

(A1) (A2) (A3) (A4)

e ey o

(AS) (A6) (A7) (A8)
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and ;
(A25) (A26)

In some embodiments, the length of L1 may be 3-25 atoms, 3-20 atoms, 4-15 atoms, or 5-12 atoms.
In some embodiments, the length of L11is 3,4, 5,6, 7, 8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21, 22,23, 24, 25, 30, 35, 40, 45, 50, 55 or 60 atoms.

In some embodiments, j1 is an integer of 2-10, and in some embodiments, j1 is an integer of 3-5. In
CA 03225015 2024-1-5
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some embodiments, j2 is an integer of 2-10, and in some embodiments, j2 is an integer of 3-5. R' is
C1-C4 alkyl, and in some embodiments, R' is one of methyl, ethyl and isopropyl. Ra is one of A27,
A28, A29, A30 and A31, and in some embodiments, Ra is A27 or A28. Rb is C1-C5 alkyl, and in
some embodiments, Rb is one of methyl, ethyl, isopropyl and butyl. In some embodiments, each of
j1,j2,R’, Ra, and Rb in formulas A1-A26 is selected to achieve the linkage of the M ligand to the N
on the nitrogen-containing backbone, and to make the spatial position between the M ligands more

suitable for the M1 ligand to bind to the liver surface asialoglycoprotein receptor.

[(WaWaVal¥y

|

NV V ¥, CH, I

] | ' [
CH CH

H , CHs, Hoe™ CH; | HC™ CHy| CHs

(A27)  (A28) (A29) (A30) (A31)

In some embodiments, the siRNA conjugate of the present disclosure has the structure represented by
formula (403), (404), (405), (406), (407), (408), (409), (410), (411), (412), (413), (414), (415), (416),
(417), (418), (419), (420), (421) or (422).
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formula (403)
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formula (404)
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formula (422)

In some embodiments, P in formula A59 may be linked to any possible position in the siRNA
sequence. For example, P in formula A59 may be linked to any nucleotide in the sense strand or the
antisense strand of the siRNA. In some embodiments, P in formula A59 is linked to any nucleotide in
the sense strand of the siRNA. In some embodiments, P in formula A59 is linked to the end of the
sense or antisense strand of the siRNA. In some embodiments, P in formula A59 is linked to the end
of the sense strand of the siRNA. The end refers to the first 4 nucleotides in the sense strand or the
antisense strand from one end thereof. In some embodiments, P in formula A59 is linked to the end
of the sense or antisense strand of the siRNA. In some embodiments, P in formula A59 is linked to
the 3' end of the sense strand of the siRNA. In the case of being linked to the position described above
of the sense strand of the siRNA, after the conjugate provided by the present disclosure enters the
cell, upon unwinding, a separate antisense strand of the siRNA may be released to regulate target

gene expression through an RNAi mechanism.

P in formula A59 may be linked to any possible position on the nucleotide in the siRNA, for example,
the 5' position of the nucleotide, the 2' position of the nucleotide, the 3' position of the nucleotide or
the base of the nucleotide. In some embodiments, P in formula A59 may be linked to the 2' position,
the 3' position or the 5' position of the nucleotides in the siRNA by forming a phosphodiester bond.
In some embodiments, P in formula AS59 is linked to the oxygen atom formed after the
dehydrogenation of the 3' hydroxyl of the 3' end nucleotide in the sense strand of the siRNA, or P in
formula A59 is linked to the nucleotide by substituting the hydrogen in 2'-hydroxyl of one nucleotide
in the sense strand of the siRNA, or P in formula A59 is linked to the nucleotide by substituting the
hydrogen in 5'-hydroxyl of the nucleotide at 5’end in the sense strand of the siRNA.

In some embodiments, the siRNA contained in the siRNA conjugate of the present disclosure may

ca 03225015 2024-1-B€, for example, any siRNA listed in Table 1a, 1b or 1c. The siRNA conjugates containing these
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siRNAs exhibit low off-target effects and high mRNA inhibition activity on APOC3 gene expression.

Table 1a. First siRNA sequence of the present disclosure

CA 03225015 2024- 1-
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siRNA SEQID . ' o
No. NO: Sequence direction 5'- 3
SAPOC3al 13 CmAMAMUMAMAMA GICIUNGMGMAMCMAMAMGMAmMAmM
a_ -
M1 14 UmUffCSUMUMGfUMCmCmAmMGmCmUmUfUmAfUmUmGmGm
Gm
SAPOC3al 15 CmAMAMUMAMAMA GICIUNGMGMAMCMAMAMGMAmMAmM
a_ -
M2 16 UmUfCmUmUSGfUmCmCmAMGmCmUmUfUmAfUmUmGmGm
Gm
17 CmCmCmAMAMUMAMAMATGICIUMGMGMAMCmMAMAMGmMAmM
siAPQOC3a2- Am
M1 18 UmUfCSUMUmGfUmMCmCmAmGmCmUmUfUMA fUnUmGmGm
GmAMGm
19 CmCmCmAMAMUMAMAMATGICIUMGMGMAMCmMAMAMGmMAmM
siAPQOC3a2- Am
M2 20 UmUfCmUmUSGfUMCmCmAmMGmMCmUmUfUMA fUmUmGmGm
GmAMGm
SAPOC3al 21 CmsAmsAmUmAmMAmAfGICIUMGMGMAMCmAMAMGmAmMAmM
a_ -
MIS 22 UmsUfsCSUMUmMGfUMCmCmAMGmCmUmUfUmA fUmUmGmsG
msGm
SAPOC3al 23 CmsAmsAmUmAmMAmAfGICIUMGMGMAMCmAMAMGmAmMAmM
a_ -
M2S 24 UmsUfsCmUmUSGfUmCmCmAmMGmCmUmUfUmAfUmUmGmsG
msGm
25 CmsCmsCmAMAMUMAMAMAfGICIUNGMGMAMCmMAMAMGmMA
siAPQOC3a2- mAm
MI1S 26 UmsUfsCSUMUmMGfUmCmCmAmMGmCmUmUfUmA fUmUmGmG
mGmsAmsGm
27 CmsCmsCmAMAMUMAMAMAfGICIUNGMGMAMCmMAMAMGmMA
siAPQOC3a2- mAm
M2S 28 UmsUfsCmUmUSGfUmCmCmAMGmCmUmUfUmAfUmUmGmG
mGmsAmsGm
SAPOC3al 29 CmAMAMUMAMAMA GICIUNGMGMAMCMAMAMGMAmMAmM
a_ -
MI1P1 30 P1UmUfCSUMUmGfUmCmCmAMGmCmUmUfUmA fUmUmGmG
mGm
SAPOC3al 31 CmAMAMUMAMAMA GICIUNGMGMAMCMAMAMGMAmMAmM
a_ -
M2P1 32 P1UmUfCmUmUSGfUmCmCmAMGmCmUmUfUmA fUmUmGmG
mGm
33 CmCmCmAMAMUMAMAMATGICIUMGMGMAMCmMAMAMGmMAmM
siAPQOC3a2- Am
MI1P1 34 P1UmUfCSUMUmGfUmCmCmAmGmCmUmUfUMA fUnUmGmG
mGmAmMmGm
. 35 CmCmCmAMAMUMAMAMATGICIUMGMGMAMCmMAMAMGmMAmM
siAPOC3a2- Am
M2P1

P1UmUfCmUmUSGfUmCmCmAMGmCmUmUfUmA fUmUmGmG
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mGmAmMmGm

37

CmsAmsAmUmAmMAmAfGICIUMGMGMAMCmAMAMGmAmMAmM

siAPQOC3al-
MISP1 38 P1UmsUfsCSUMUmGIUmCmCmAmMGmCmUmUfUmAfUmUmGm
sGmsGm
SAPOC3al 39 CmsAmsAmUmAmAmA fGfCfTUMGMGmMAMCmAMAmGmAmAm
a -
M2SP1 40 P1UmsUfsCmUmUSGIUMCmCmAmMGmCmUmUfUmAfUmUmGm
sGmsGm
41 CmsCmsCmAMAMUMAMAMATGICIlUNGMGMAMCmAMAMGmMA
siAPQOC3a2- mAm
M1SP1 42 P1UmsUfsCSUMUmGfUmCmCmAmGmCmUmUfUMA fUmUmGm
GmGmsAmsGm
43 CmsCmsCmAMAMUMAMAMATGICIlUNGMGMAMCmAMAMGmMA
siAPQOC3a2- mAm
M2SP1 44 P1UmsUfsCmUmUSGfUmCmCmAmGmCmUmUfUMA fUnUmGm

GmGmsAmsGm

Table 1b. Second siRNA sequence of the present disclosure

SIII\{II;A Sl;:\%fD Sequence direction 5'- 3'
SAPOC3b1- 57 UmUmAMAMAMAMGIGIGFAMCmAMGMUmMAMUmUmCmUm
M1 58 AmMGfASAMUmMAfCmUmGmUmCmCmCmUfUmUfUmAmAmMmGm
Cm
SAPOC3b1- 59 UmUmAMAMAMAMGIGIGFAMCmAMGMUmMAMUmUmCmUm
M2 60 AmGfAmMAMUSAfCmUmGmUmCmCmCmUfUmUfUmAmMAmMmGm
Cm
61 GmCmUmUmAmMAMAMAMGIGIGFAMCMAMGMUmMAMUmUmC
siAPOC3b2- mUm
Ml 62 AmGFfASAMUmMA fCmUmGmUmCmCmCmUfUmMUfUmAmMAmMGm
CmAmAm
63 GmCmUmUmAmMAMAMAMGIGIGFAMCMAMGMUmMAMUmUmC
siAPOC3b2- mUm
M2 64 AmGfAMAmMUSAfCmUmGmUmCmCmCmUfUmUfUmAMAmMGm
CmAmAm
SAPOC3b1- 65 UmsUmsAmAMAMAMGIGfFGFAMCmAMGMUmMAMUmUmCmUm
MIS 66 AmsGfSASAMUmMA fCmUmGmUmCmCmCmUfUmUfUmAmMmAmsG
msCm
SAPOC3b1- 67 UmsUmsAmAMAMAMGIGfFGFAMCmAMGMUmMAMUmUmCmUm
M2S 68 AmsGfSAmMAMUSAfCmUmGmUmCmCmCmUfUmUfUmAmAmsG
msCm
69 GmsCmsUmUmAmAMAMAMGIGIGFAMCMAMGMUmMAmMUmUm
siAPOC3b2- CmUm
MI1S 70 AmsGfSASAMUMAfCmUmGmMmUmMCmCmCmUfUmUfUmAmMAmMG
mCmsAmsAm
SiAl;gl)ZCS?’ b- 71 gﬁlsj(rllrlnsUmUmAmAmAmAmGfoGfAmCmAmeUmAmUmUm

72

AmsGfsAmMAMUSAfCmUmGmUmCmCmCmUfUmUfUmAmMAmMG
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mCmsAmsAm

73

UmUmAMAMAMAMGIGIGIAMCMAMGMUMAMUmUmCmUm

siAPOC3b1-
MI1P1 74 P1AMGFfASAMUMAfCmUmMGmMUmCmCmCmUfUmUfUmAmMAMG
mCm
SAPOC3b1 75 UmUmAMAMAMAMGIGIGFAMCMAMGMUMAMUmUmCmUm
M2P1 76 P1AMGfAMAMUSAfCmUmMGmMUmCmCmCmUfUmUfUmAmMAMG
mCm
77 GMCmUmUmAMAMAMAMGIGIGFAMCMAMGMUMAMUmUmC
siAPOC3b2- mUm
MIPI 78 P1AMGfASAMUmMAfCmUmGmUmCmCmCmUfUnUfUmAmMAmMG
mCmAmAm
79 GMCmUmUmAMAMAMAMGIGIGFAMCMAMGMUMAMUmUmC
siAPOC3b2- mUm
M2P1 80 P1AMGfAMAMUSAfCmUmMGmUmCmCmCmUfUmMUfUMAMAmMG
mCmAmAm
SAPOC3b1 81 UmsUmsAmMAMAMAMGIGIGFAMCMAMGMUmMAMUmUmCmUm
MI1SP1 82 P1AmMsSGfSASAMUMAfCmUmMGmMUmCmCmCmUfUmUfUmAmMAmM
sGmsCm
SAPOC3b1 83 UmsUmsAmMAMAMAMGIGIGFAMCMAMGMUmMAMUmUmCmUm
M2SP1 84 P1AMsGSAMAMUSAfCmUmMmGMUmCmCmCmUfUmUfUmAmMAmM
sGmsCm
85 GmsCmsUmUmA mAmAmAmMGfGIGFAMCmAMGmUmAmMmUmUm
siAPOC3b2- CmUm
M1SP1 86 P1AmsGfsASAMUMAfCmUmGmUmCmCmCmUfUmUfUmAmMAm
GmCmsAmsAm
87 GmsCmsUmUmA mAmAmAmMGfGIGFAMCmAMGmUmAmMmUmUm
siAPOC3b2- CmUm
M2SP1 88 P1AmMsGfsAMAMUSAfCmUmMGmUmCmCmCmUfUnMUfUmAmAm
GmCmsAmsAm
SAPOC3b3 57 UmUmAMAMAMAMGIGIGFAMCMAMGMUMAMUmUmCmUm
M1 89 AmMGFASAMUMAfCmUmGmUmCmCmCmUfUnmUfUnAmAmUm
Um
SAPOC3b3 59 UmUmAMAMAMAMGIGIGFAMCMAMGMUMAMUmUmCmUm
M2 90 AmMGFAMAMUSAfCmUmGmUmCmCmCmUfUnUfUnAmAmUm
Um
61 GMCmUmUmAMAMAMAMGIGIGFAMCMAMGMUMAMUmUmC
siAPOC3b4- mUm
Ml 91 AmGFfASAMUmMA fCmUmGmUmCmCmCmUfUmMUfUmAmMAmMGm
CmUmUm
63 GMCmUmUmAMAMAMAMGIGIGFAMCMAMGMUMAMUmUmC
siAPOC3b4- mUm
M2 92 AmGfAMAmMUSAfCmMUmGmUmCmCmCmUfUmUfUmAmAmMGm
CmUmUm
SAPOC3b3 65 UmsUmsAmMAMAMAMGIGIGFAMCMAMGMUmMAMUmUmCmUm
MIS 93 AmsGfSASAMUmMA fCmUmGmUmCmCmCmUfUmUfUmAmAmsU

msUm
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67

UmsUmsAmAMAMAMGIGIGTAMCMAMGMUmMAMUmUmCmUm

siAPOC3b3-
M2S 94 AmsGfSAmMAMUSAfCmUmGmUmCmCmCmUfUmUfUmAmAmsU
msUm
69 GmsCmsUmUmAmAMAMAMGIGIGFAMCMAMGMUmMAmMUmUm
siAPOC3b4- CmUm
MI1S 95 AmsGfSASAMUMAfCmUmGmMmUmMCmCmCmUfUmUfUmAmMAmMG
mCmsUmsUm
71 GmsCmsUmUmAmAMAMAMGIGIGFAMCMAMGMUmMAmMUmUm
siAPOC3b4- CmUm
M2S 96 AmsGfSAmMAMUSAfCmUmGmUmCmCmCmUfUmUfUmAmAmMG
mCmsUmsUm
APOC3b3 73 UmUmAMAMAMAMGIGIGFAMCmAMGMUmMAMUmUmCmUm
L | 97 |PIAMGIASAMUMARCMUMGMUmCmCmCmUfUmUfUmAmAmU
mUm
APOC3b3 75 UmUmAMAMAMAMGIGIGFAMCmAMGMUmMAMUmUmCmUm
Nl | 98 |PIAMGFAmMAMUSARCMUmGMUmCmCmCmUfUmUfUmAmAmU
mUm
77 GmCmUmUmAmMAMAMAMGIGIGFAMCMAMGMUmMAMUmUmC
siAPOC3b4- mUm
MI1P1 99 P1AMGfASAMUMA fCmUmGmUmCmCmCmUfUmMUfUMAMAmMG
mCmUmUm
79 GmCmUmUmAmMAMAMAMGIGIGFAMCMAMGMUmMAMUmUmC
siAPOC3b4- mUm
M2P1 100 P1AMGfAMAmMUSAfCmUmGmUmCmCmCmUfUnUfUmAmMAmMG
mCmUmUm
APOC3b3 81 UmsUmsAmAMAMAMGIGfFGFAMCmAMGMUmMAMUmUmCmUm
MiseL | 101 [P1AmMSGRASAMUMARCMUmGMUmCmCmCmUUmUfUmAmAmM
sUmsUm
APOC3b3 83 UmsUmsAmAMAMAMGIGfFGFAMCmAMGMUmMAMUmUmCmUm
sl | 102 [PIAMSGRAMAMUSARCMUmMGMUmCmCmCmUfUmUfUmAmAm
sUmsUm
85 GmsCmsUmUmAmAMAMAMGIGIGFAMCMAMGMUmMAmMUmUm
siAPOC3b4- CmUm
M1SP1 103 P1AmMsGfsASAmMUMA fCmUmGmUmCmCmCmUfUnMUfUmAmAm
GmCmsUmsUm
87 GmsCmsUmUmAmAMAMAMGIGIGFAMCMAMGMUmMAmMUmUm
siAPOC3b4- CmUm
M2SP1 104 P1AmsGfsAmAmMUSAfCmUmGmUmCmCmCmUfUmUfUmAmMAm

GmCmsUmsUm

Table 1c. Third siRNA sequence of the present disclosure

siRNA SEQID .
No. NO: Sequence direction 5'- 3
. 117 GmGMAMCMAMGMUTAfUfUmCmUmCmAmGmUmGmMCmUm
siAPOC3cl1-

Ml

118

AmGfCSAMCmUfGmMAMGmMAMAMUMAmMCUmGITUmCmCmCmU
m

CA 03225015 2024-1-5
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119

GMmGMAMCMAMGMUTA fUTUmCmUmCmAmMmGmUmGmMmCmUm

SlAPﬁgm' 120 | AmGfCmAmCSUfGMAMGMAMAMUmMAmMCUMGUMCmMCmCmU
m
121 AmGmGmMmGMAMCMAMGMUFAfUfUnCmUmCmAMGmUmGmMCm
siAPOC3c2- Um
Ml 122 | AmGfCSAMCmUfGmAMGMAMAMUmMAMC{UmGfUmCmCmCmU
mUmUm
123 AmGmGmMmGMAMCMAMGMUFAfUfUnCmUmCmAMGmUmGmMCm
siAPOC3c2- Um
M2 124 | AmGfCmAmMCSUfGMAMGmMAMAMUMAMCUmGUmCmCmCmU
mUmUm
. 125 GmsGmsAMCmAMGMUAfUfUmCmUmCmAmMGmUmGmCmUm
SIAI;SI)ICSM' 126 | AmsGfsCSAMCmUfGMAmMGmMAmMAMUMAmCUmGfUmCmCmsCm
sUm
. 127 GmsGmsAMCmAMGMUAfUfUmCmUmCmAmMGmUmGmCmUm
SIAI;SI)ZCSM' 128 | AmsGfsCmAmCSUfGMAmMGmMAMAMUMAmCIUmGUMCmCmsCm
sUm
129 AmsGmsGmGMAMCMAMGmMUFAfUfUnCmUmCmAMGmUmGmC
siAPOC3c2- mUm
MI1S 130 AmsGfsCSAmMCmUfGmMAMGmMmAMAMUMAMCfUNMGIUmCmCmCm
UmsUmsUm
131 AmsGmsGmGMAMCMAMGmMUFAfUfUnCmUmCmAMGmUmGmC
siAPOC3c2- mUm
M2S 132 AmsGfsCmAMCSUfGmMAMGMAMAMUMAMCfUnMGIUmCmCmCm
UmsUmsUm
. 133 GmGMAMCmAMGMUAfUfUnCmUmCmAmMmGmUmGmCmUm
SlAfﬁg‘;’Cl' 134 |P1AMGFCSAMCMUfGMAMGMAMAMUMAmCUmGUmCmMCmCm
Um
. 135 GmGMAMCmAMGMUAfUfUnCmUmCmAmMmGmUmGmCmUm
SIAII\)BS‘;’CI' 136 |P1AMGFCMAmCSUfGMAmMGMAMAMUMAmMCUmGUmCmMCmCm
Um
137 AmGmGmMmGMAMCMAMGMUFAfUfUnCmUmCmAMGmUmGmMCm
siAPOC3c2- Um
MIPI 138 |P1AMGfCSAMCmUfGmAMGMAMAMUmMAMCfUmGfUmCmCmCm
UmUmUm
139 AmGmGmMmGMAMCMAMGMUFAfUfUnCmUmCmAMGmUmGmMCm
siAPOC3c2- Um
M2P1 140 |P1AMGfCmAmCSUfGmMAMGMAMAMUMAMCIUmGfUmCmCmCm
UmUmUm
. 141 GmsGmsAMCmAMGMUAfUfUmCmUmCmAmMGmUmGmCmUm
SIAI\E?SCPT]' 142 |P1AmsGfsCSAMCmUfGMAMGmMAMAMUmMAmMCUmGFUmCmCms
CmsUm
. 143 GmsGmsAMCmAMGMUAfUfUmCmUmCmAmMGmUmGmCmUm
SlAl\igSC;lCl' 144 |P1AmsGfsCmAMCSUfGMAMGmMAMAMUmMAmMCIUmGFUmCmCms

CmsUm

_SIAPOC3¢2-

145

AmsGmsGmMGMAMCmMAMGMUTAfUfUmMCmUmCmAmMmGmUmGmC
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M1SP1 mUm

146 P1AmsGfsCSAMCmUfGmMAMGMAMAMUMAMCfUMGIUmCmCmC
mUmsUmsUm

147 AmsGmsGmGMAMCMAMGmMUFAfUfUnCmUmCmAMGmUmGmC
siAPOC3c2- mUm

M2SP1 148 | P1AmsGfsCmAMCSUfGMAMGMAMAMUmMAmMCfUMGfUmCmCmC
mUmsUmsUm

The uppercase letters C, G, U, and A represent the base composition of nucleotides; the lowercase
letter m indicates that the nucleotide adjacent to the letter m on the left side is a methoxy-modified
nucleotide; the lowercase letter f indicates that the nucleotide adjacent to the letter f on the left side
is a fluoro-modified nucleotide; the uppercase letter S underlined indicates that the nucleotide
adjacent to the letter S on the left side is a stabilizing modified nucleotide; the lowercase letter s
indicates that the two nucleotides on the left and right sides of the letter s are linked by a
phosphorothioate group; P1 indicates that the nucleotide adjacent to the P1 on the right side is a 5'-
phosphate nucleotide or 5'-phosphate analog-modified nucleotide. In some embodiments, S
represents a specific stabilizing modification such as moe, wherein the underlined letter combination
moe indicates that a nucleotide adjacent to the left side of the letter combination moe has a 2'-O-
methoxyethyl-modified nucleotide. In some embodiments, P1 is VP, Ps or P representing a specific
modification, wherein the letter combination VP indicates that a nucleotide adjacent to the right side
of the letter combination VP is vinylphosphate (5'-(E)- inylphosphonate, E-VP) modified nucleotide,
the letter combination Ps indicates that a nucleotide adjacent to the right side of the letter combination
Ps is a phosphorothioate modified nucleotide, and the uppercase letter P indicates that a nucleotide
adjacent to the right side of the letter P is 5'-phosphate nucleotide. In addition, each U in the sequences
listed in Table 1a to Table 1¢ may be arbitrarily replaced by T without significant effect on the activity
or off-target effects of the siRNA.

Preparation of siRNA conjugate of the present disclosure

The siRNA conjugates may be synthesized by methods that have been described in detail in the prior
art. For example, W02015006740A2 describes preparation methods for various siRNA conjugates in
detail. The siRNA conjugates of the present disclosure may also be obtained by means well known to
those skilled in the art. For example, the preparation method for the structure represented by formula
(305) is described in W02014025805A1, and the preparation method for the structure represented by
formula (307) is described by Rajeev et al. in ChemBioChem 2015, 16, 903-908. Chinese patent
application CN110959011A also discloses in detail a method for preparing the siRNA conjugate
represented by formula (308). The contents of the documents are incorporated herein in their entirety

by reference.

The siRNA conjugate of the present disclosure may also be used in combination with other

pharmaceutically acceptable adjuvants. The adjuvants may be one or more of various preparations or
CA 03225015 2024-1-5
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compounds commonly used in the art. For details, please refer to the description about the

pharmaceutical composition of the present disclosure.

Use of siRNA, pharmaceutical composition and siRNA conjugate of the present disclosure

In some embodiments, the present disclosure provides use of the siRNA and/or the pharmaceutical
composition and/or the siRNA conjugate of the present disclosure in the preparation of a medicament
for treating and/or preventing diseases or symptoms associated with the level of an mRNA expressed
by an APOC3 gene. In some embodiments, the disease or symptom associated with the level of the
mRNA expressed by the APOC3 gene is dyslipidemia. In some embodiments, the dyslipidemia is

hypercholesterolemia, hypertriglyceridemia, or atherosclerosis.

In some embodiments, the present disclosure provides a method for treating and/or preventing
diseases or symptoms associated with the level of the mRNA expressed by the APOC3 gene, the
method comprising: administering to a subject in need thereof the siRNA and/or the pharmaceutical
composition and/or the siRNA conjugate of the present disclosure. In some embodiments, the disease
or symptom associated with the level of the mRNA expressed by the APOC3 gene is dyslipidemia.
In some embodiments, the dyslipidemia is hypercholesterolemia, hypertriglyceridemia, or

atherosclerosis.

In some embodiments, the present disclosure also provides a method for inhibiting the expression
level of the APOC3 gene in a cell, the method comprising: contacting an effective dose of the siRNA
and/or the pharmaceutical composition and/or the siRNA conjugate of the present disclosure with the

cell.

By administering to a subject in need thereof the siRNA, the pharmaceutical composition and/or the
siRNA conjugate provided by the present disclosure, the purpose of preventing and/or treating
pathological conditions or diseases caused by the expression of specific genes in cells may be
achieved by a mechanism that regulates the gene expression. Therefore, the siRNA, the
pharmaceutical composition and/or the siRNA conjugate provided by the present disclosure may be
used to prevent and/or treat the pathological condition or disease, or to prepare a medicament for the

prevention and/or treatment of the pathological condition or disease as described herein.

As used herein, the term “administration/administer” refers to a method or approach of positioning at
least a part of the siRNA, the pharmaceutical composition and/or the siRNA conjugate at a desired
site to produce a desired effect so as to place the siRNA, the pharmaceutical composition and/or the
siRNA conjugate into a subject. Routes of administration suitable for the methods of the present
disclosure include topical and systemic administration. In general, the topical administration results
in delivery of more siRNAs, pharmaceutical compositions and/or siRNA conjugates to a specific site
compared to the entire body of a subject, whereas the systemic administration results in delivery of

oA 03225015 2074 1_t5he siRNAs, pharmaceutical compositions and/or siRNA conjugates to substantially the entire body
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of the subject. Considering that the present disclosure is intended to provide means for the prevention
and/or treatment of pathological conditions or diseases caused by the expression of specific genes in
liver cells, the means is a mode of administration capable of delivering a medicament to the liver in

some embodiments.

The administration to a subject may be by any suitable route known in the art, including, but not
limited to: oral or parenteral routes, such as intravenous, intramuscular, subcutaneous, transdermal,
airway (aerosol), pulmonary, nasal, rectal, and topical (including buccal and sublingual)
administration. The frequency of administration may be one or more times every day, every week,

every two weeks, every three weeks, every month or every year.

The doses of the siRNA, the pharmaceutical composition and/or the siRNA conjugate of the present
disclosure may be conventional doses in the art, and the dose may be based on various parameters,
especially the age, weight and sex of the subject. Toxicity and efficacy may be determined by standard
pharmaceutical procedures in cell culture or experimental animals, such as determining the LD50 (the
dose that causes 50% of the population to die) and the ED50 (the dose that may cause 50% of the
maximum response intensity in terms of quantitative response, and the dose that may cause 50% of
the test subjects to have a positive reaction in terms of qualitative response). The range of doses for

use in humans may be derived based on the data obtained from cell culture assays and animal studies.

When administering the siRNA, the pharmaceutical composition and/or the siRNA conjugate of the
present disclosure, for example, to C57BL/6J, or C3H/HeNCrlVr mice (male or female, 6-12 weeks
old, weighing 18-25 g), the administration is based on the amount of the siRNA in the siRNA, the
pharmaceutical composition and/or the siRNA conjugate: for the siRNA conjugate formed from the
siRNA and the pharmaceutically acceptable conjugated molecule, the amount of the siRNA may be
0.001-100 mg/kg body weight. In some embodiments, the amount is 0.01-50 mg/kg body weight. In
a further embodiment, the amount is 0.05-20 mg/kg body weight. In a yet further embodiment, the
amount is 0.1-15 mg/kg body weight. In a still further embodiment, the amount is 0.1-10 mg/kg body
weight. The doses may be preferred when administering the siRNA, the pharmaceutical composition

and/or the siRNA conjugate of the present disclosure.

In addition, by introducing the siRNA, the pharmaceutical composition and/or the siRNA conjugate
of the present disclosure into cells with abnormal expression of specific genes, it is also possible to
achieve the purpose of inhibiting the expression of the specific gene in the cells through the
mechanism of gene expression regulation. In some embodiments, the cells are hepatocytes. In some
embodiments, the hepatocytes may be cells selected from hepatoma cell lines such as Hep3B, HepG2
and Huh7, or isolated primary hepatocytes, and in some embodiments, the cells are primary

hepatocytes.

For using the method provided by the present disclosure to inhibit the expression of specific genes in

CA 03225015 2024-1-5
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cells, the amount of the siRNA in the provided siRNA, pharmaceutical composition and/or siRNA
conjugate are easily determined by those skilled in the art according to the desired effect. For example,
in some embodiments, the amount of the siRNA in the provided siRNA conjugate is such that: it is
sufficient to reduce the expression of the target gene and result in an extracellular concentration of 1
pMto 1 uM, or 0.01 nM to 100 nM, or 0.05 nM to 50 nM or to about 5 nM at the target cell surface.
The amount necessary to achieve this local concentration will vary depending on various factors
including the method of delivery, the site of delivery, the number of cell layers between the site of
delivery and the target cell or tissue, delivery range (local or systemic delivery), and the like. The
concentration at the site of delivery may be significantly higher than the concentration at the surface

of the target cell or tissue.
Kit

The present disclosure provides a kit, comprising the siRNA, the pharmaceutical composition and/or

the siRNA conjugate provided by the present disclosure.

In some embodiments, the kit may provide the siRNA, the pharmaceutical composition and/or the
conjugate in one container. In some embodiments, the kit may contain a container providing a
pharmaceutically acceptable excipient. In some embodiments, the kit may further comprise other
components, such as stabilizers or preservatives. In some embodiments, the kit may comprise at least
one additional therapeutic agent in a container other than the container in which the siRNA, the
pharmaceutical composition and/or the conjugate are provided. In some embodiments, the kit may
comprise an instruction for mixing the siRNA, the pharmaceutical composition and/or the conjugate

with a pharmaceutically acceptable carrier and/or an excipient or other components (if any).

In the kit of the present disclosure, the siRNA and the pharmaceutically acceptable carrier and/or the
adjuvant and the pharmaceutical composition and/or the conjugate, and/or the pharmaceutically
acceptable adjuvant may be provided in any form, for example, liquid form, dry form or lyophilized
form. In some embodiments, the siRNA and the pharmaceutically acceptable carrier and/or the
adjuvant and the pharmaceutical composition and/or the conjugate and optionally the
pharmaceutically acceptable adjuvant are substantially pure and/or sterile. In some embodiments,

sterile water may be provided in the kit of the present disclosure.

The following examples will further illustrate the present disclosure, but the present disclosure is not

limited thereby.
Examples

Unless otherwise specified, the reagents and media used in the following examples are all
commercially available, and the operations such as nucleic acid electrophoresis and real-time PCR

used are all performed by referring to the methods recorded in the Molecular Cloning (Cold Spring
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Harbor LBboratory Press (1989)).
Preparation Examples 1-7. Synthesis of siRNA conjugates provided by the present disclosure

According to the preparation method described in Preparation Example 1 of CN110959011A, the
following conjugates 1-7 in Table 2 were prepared, the only difference being that the sense strand and
antisense strand of the siRNA contained in each siRNA conjugate were as shown in Table 2. For the
nucleic acid sequences, according to the nucleic acid sequences of the siRNAs designated conjugate
1-conjugate 7 in Table 2, the sense strands and the antisense strands of the siRNAs were synthesized.
Ultrapure water (Milli-Q ultrapure water instrument, resistivity 18.2 MQ*cm (25 °C)) were used to
dilute each siRNA conjugate to a concentration of 0.2 mg/mL (based on siRNA), and then a liquid
chromatography-mass spectrometry instrument (LC-MS, purchased from Waters Inc., model: LCT
Premier) was used for molecular weight determination. The found value was consistent with the
calculated value, indicating that the synthesized conjugates 1-7 have the target designed double-
stranded nucleic acid sequences. The siRNA conjugates have a structure represented by formula
(403), and the siRNAs contained in the siRNA conjugates have the siRNA sequences corresponding
to conjugates 1-7 in Table 2. For example, for the molecular weight (mw) of conjugate 5, the sense
strand theoretical value: 7581.42; measured value: 7581.22; the antisense strand theoretical value:
6948.55; measured value: 6948.72. The measured values are consistent with the theoretical values,
indicating that the conjugate has the structure represented by formula (403) and that the conjugate

has the siRNA sequence corresponding to conjugate 5 in Table 2.

Table 2. siRNA sequences in siRNA conjugates
Preparation siRNA . ' At SEQ ID
Example No. No. Sequence direction 5'-3 NO
Sense CmsAmsAmUmAmMAmA fGfCfUmGmGmA 37
Preparation . strand mCmAMAMGmMAmMAmM
Conjugate 1 :
Example 1 Antisense |PUmsUfsCmoeUmUmGfUmCmCmAmMmGmC 151
strand mUmUfUmAfUmUmGmsGmsGm
Sense CmsAmsAmUmAmMAmA fGfCfUmGmGmA 39
Preparation Coniucate 2 strand mCmAMAMGmMAmMAmM
onjugate
Example 2 Jug Antisense | PUmsUfsCmUmTmoeGfUmCmCmAmMGmC 152
strand mUmUfUmAfUmUmGmsGmsGm
Sense UmsUmsAmAmMAmMAmMGfGfGFAmMCmAmMG 81
Preparation . strand mUmAMUmUmCmUm
Conjugate 3 :
Example 3 Antisense | PAmsGfsAmoeAmUmAfCmUmGmUmCmC 153
strand mCmUfUmUfUmAmMAmsGmsCm
Sense UmsUmsAmAmMAmMAmMGfGfGFAmMCmAmMG 83
Preparation ) strand mUmAMUmUmCmUm
Conjugate 4 :
Example 4 Antisense | PAmsGfsAmAmMTmoe AfCmUmGmUmCmC 154
strand mCmUfUmUfUmAmMAmsGmsCm

Preparation Coniugate 5 Sense UmsUmsAmAMAMAmMGIGfGFAmMCmAmMG 65
Example 5 Jug strand mUmAmMUmUmCmUm
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Antisense | AmsGfsAmoe AmUmAfCmUmGmUmCmC 155
strand mCmUfUmUfUmAmMAmsUmsUm
Sense GmsGmsAMCmMmAMGmMUAfUfUmCmUmC 141
Preparation . strand MmAMGMUMGMCmUm
Conjugate 6 :
Example 6 Antisense | PAmsGfsCmoe AmCmUfGmAmGmAmAmU 156
strand mAMCITUMGIUmCmCmsCmsUm
Sense GmsGmsAMCmMmAMGmMUAfUfUmCmUmC 143
Preparation ) strand mAMGMmUmMGmMCmUm
Conjugate 7 :
Example 7 Antisense | PAmsGfsCmAmMCmoeUfGmAmMGmAmAmMU 157
strand mAMCITUMGIUmCmCmsCmsUm
. Sense CmsAmsAmMUmAmMAmMAfGICITUmGmMGmA 37
(i‘)ompare:!:lve Reference strand mCmAMAMGmMAmMAmM
reparation )
Exfmple 1 conjugate 1 | Antisense | PUmsUfsCmUmUmGfUmCmCmAmMGmCm 158
strand UmUUmAfUmUmGmsGmsGm
. Sense UmsUmsAmMAMAMAMGIGIGFAMCmAmMG 65
Cl)?_ing?:?f:)‘;e Reference strand mUmAMUmUmCmUm
Exfmple o) conjugate 2 | Antisense | PAmsGfsAmAmMUmMAFfCmUmGmUmCmCm 159
strand CmUUmUfUmAMAmMmsGmsCm
C . Sense GmsGmsAMCmMmAMGmMUAfUfUmCmUmC 125
P(:_Ienz?:?f:)‘;e Reference strand MAMGMUmMGmMCmUm
Exfmple 3 conjugate 3 | Antisense | PAmsGfsCmAmCmUfGmAMGmAmAmUm 160
strand AmCIUmGIUmCmCmsCmsUm
Sense CmsAmsAmMUmAmMAmMAfGICITUmGmMGmA 21
Preparation GRNAI strand mCmAMAMGmMAmMAmM
Example 8 Antisense | UmsUfsCmoeUmUmGfUmCmCmAmMGmC 22
strand mUmUfUmAfUmUmGmsGmsGm
Sense CmsAmsAmUmAmMmAmA fGfCfUmGmGmA 23
Preparation GRNA2 strand mCmAMAMGmMAmMAmM
Example 9 Antisense | UmsUfsCmUmUmoeGfUMCmCmAmMGmC 24
strand mUmUfUmAfUmUmGmsGmsGm
Sense UmsUmsAmMAMAMAMGIGIGFAMCmAmMG 65
Preparation GRNA3 strand mUmAMUmUmCmUm
Example 10 Antisense | AmsGfsAmoeAmUmAfCmUmGmUmCmC 66
strand mCmUfUmUfUmAmMAmMsGmsCm
Sense UmsUmsAmMAMAMAMGIGIGFAMCmAmMG 67
Preparation GRNA4 strand mUmAMUmUmCmUm
Example 11 Antisense | AmsGfsAmAmMUmoeAfCmUmGmUmCmC 68
strand mCmUfUmUfUmAmMAmMsGmsCm
Sense UmsUmsAmMAMAMAMGIGIGFAMCmAmMG 65
Preparation GRNAS strand mUmAMUmUmCmUm
Example 12 Antisense | AmsGfsAmoeAmUmAfCmUmGmUmCmC 93
strand mCmUfUmUfUmAmMAmsUmsUm
Sense GmsGmsAMCmMmAMGmMUAfUfUmCmUmC 125
Preparation GRNAG strand mAMGMmUmMGmMCmUm
Example 13 Antisense | AmsGfsCmoe AmMCmUGMAMGmAmAmMmU 126
strand mAMCITUMGIUmCmCmsCmsUm
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Sense GmsGmsAMCmMmAMGmMUAfUfUmCmUmC 127
Preparation GRNA7 strand mAMGMmUmMGmMCmUm
Example 14 Antisense | AmsGfsCmAmCmoeUfGmAmMGmAmMAmMU 128
strand mAMCITUMGIUmCmCmsCmsUm
C . Sense CmsAmsAmMUmAmMAmMAfGICITUmGmMGmA 21
P(:_Ienz?:?f:)‘;e Reference |strand mCmAMAMGmMAmMAmM
Exfmple 4 siRNA1 | Antisense |UmsUfsCUMUmMGfUmCmCmAmGmCmUm 171
strand UUmAfUmUmGmsGmsGm
. Sense CmsAmsAmMUmAmMAmMAfGICITUmGmMGmA 23
Cl)?_ing?:?f:)‘;e Reference |strand mCmAMAMGmMAmMAmM
Exfmpl .5 siRNA2 | Antisense | UmsUfsCmUmUGfUmCmCmAmMGmCmUm 172
strand UUmAfUmUmGmsGmsGm
C . Sense UmsUmsAmMAMAMAMGIGIGFAMCmAmMG 65
P(:_Ienz?:?f:)‘;e Reference |strand mUmAMUmUmCmUm
Exfmpl 6 siRNA3 | Antisense | AmsGfSAAMUmMAfCmUmGmMUmCmCmCm 173
strand UUmUfUmAMAmsGmsCm
. Sense UmsUmsAmMAMAMAMGIGIGFAMCmAmMG 67
Cp?_?gi’:i’fgf Reference |strand mUmAMUmUmCmUm
Exfmpl o7 siRNA4 | Antisense | AmsGfSAMAMUAfCMUmGMUmCmCmCm 174
strand UUmUfUmAMAmsGmsCm
C . Sense UmsUmsAmMAMAMAMGIGIGFAMCmAmMG 65
P(:_Ienz?:?f:)‘;e Reference |strand mUmAMUmUmCmUm
Exfmpl o8 siRNAS5 | Antisense | AmsGfsSAAMUmAfCmUmGmMUmCmCmCm 175
strand UUmUfUmAmMAmsUmsUm
. Sense GmsGmsAMCmMmAMGmMUAfUfUmCmUmC 125
Cp?_?gi’:i’fgf Reference |strand MAMGMUmMGmMCmUm
Exfmpl 9 siRNA6 | Antisense | AmsGfsCAMCmUfGmAMGmMAmMAmMUmMAmM 176
strand CUmGfUmCmCmsCmsUm
C . Sense GmsGmsAMCmMmAMGmMUAfUfUmCmUmC 127
P(:_Ienz?:?f:)‘;e Reference |strand mMAMGMUmMGMCmUm
ExaII)npl 10 siRNA7 | Antisense | AmsGfsCmAmMCUfGmMAMGmMAmMAmMUmMAmM 177
strand CUmGfUmCmCmsCmsUm

The uppercase letters C, G, U, A, and T represents the base composition of nucleotides; the lowercase
letter m indicates that the nucleotide adjacent to the letter m on the left side is a methoxy-modified
nucleotide; the lowercase letter f indicates that the nucleotide adjacent to the letter f on the left side
is a fluoro-modified nucleotide; the letter combination moe underlined indicates that the nucleotide
adjacent to the letter combination moe on the left side is a ribose 2'-O-methoxyethyl-modified
nucleotide; the lowercase letter s indicates that the two nucleotides on the left and right sides of the
letter s are linked by a phosphorothioate group; P indicates that the nucleotide adjacent to the letter P

on the right side is a 5'-phosphate nucleotide.
Comparative Preparation Examples 1-3. Synthesis of reference siRNA conjugates

According to the preparation method described in Preparation Example 1 of CN110959011A, the
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following reference conjugates designated reference conjugates 1-3 in Table 2 were prepared, the
only difference being that the sense strand and antisense strand of the siRNA contained in each
reference siRNA conjugate were as shown in Table 2. According to the nucleic acid sequences of the
siRNAs designated reference conjugates 1-3 in Table 2, the sense strands and the antisense strands of
the siRNAs were synthesized. Ultrapure water (Milli-Q ultrapure water instrument, resistivity 18.2
MQOQ*cm (25 °C)) was used to dilute each reference siRNA conjugate to a concentration of 0.2 mg/mL
(based on siRNA), and then a liquid chromatography-mass spectrometry instrument (LC-MS,
purchased from Waters Inc., model: LCT Premier) was used for molecular weight determination. The
found value was consistent with the calculated value, indicating that the synthesized reference
conjugates 1-3 have the target designed double-stranded nucleic acid sequences. The reference siRNA
conjugates have a structure represented by formula (403), and the siRNAs contained have the siRNA
sequences corresponding to reference conjugates 1-3 in Table 2. These siRNA sequences do not

contain stabilizing modified nucleotides.
Comparative Preparation Example 4. Synthesis of reference siRNA NC

According to the method described in Preparation Example 1 in W0O2019105418(A1), the following
reference siRNA NC was synthesized by a solid-phase synthesis method, the only difference being
that DEPC water was used to dissolve the equimolar complementary sense strand set forth in SEQ ID
NO: 161 and antisense strand set forth in SEQ ID NO: 162, followed by annealing to obtain a
reference siRNA NC:

5’-UmsUmsCmUmCmCmGfAfAfCmGmUmGmUmMCmAMCmGmUm-3’
(SEQ ID NO:161);
5’-AmsCfsGmUmGmMA fCmAMCmGmUmMUmCmGfGmAfGmAmAmsCmsUm-3’
(SEQ ID NO:162).
Preparation Examples 8-14. Synthesis of siRNAs provided by the present disclosure

According to the method described in Preparation Example 1 in W0O2019105418(A1), the siRNA
sequences listed in Table 2 were synthesized by solid-phase synthesis, the only difference being that
DEPC water was used to dissolve the equimolar complementary sense strand and antisense strand in
Table 2. After annealing, siRNA1-siRNA7 provided by the present disclosure were obtained, and

their sequences are shown in Table 2.
Comparative Preparation Examples 4-10

Reference siRNA-reference siRNA7 were prepared according to the same method as in Preparation

Examples 8-14.
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Experimental Example 1. Toxic effects of siRNA conjugates in mice

Conjugate 1, conjugate 2 and reference conjugate 1 were dissolved in PBS to obtain a 10 mg/mL
solution (based on siRNA conjugate). ICR mice (half were male and half female, weighing 18-22 g,
5-6 weeks old, purchased from SiPeiFu Inc.) were randomly divided into groups of 6 (half were male
and half female) and numbered. In the manner of subcutaneous injection on the back of the neck, the
siRNA conjugate solution was administered to each mouse respectively at an administration volume
of 10 mL/kg, as a test group. In addition, PBS was administered to each of a group of mice at an

administration volume of 10 mL/kg, as a blank control group.

Taking the administration time point as day 1, on day 8, each mouse in the test group and the blank
control group was subjected to orbital blood collection. The blood collection volume was 0.6 mL.
The blood was incubated at 37 °C for 60 min and then centrifuged at 3000 rpm at 4 °C for 15 min to
obtain serum. The concentrations of alanine aminotransferase (ALT) and aspartate aminotransferase
(AST) in serum were further detected by PM1P000/3 automatic serum biochemical analyzer (SABA,

Italy). The results are shown in Table 1.

Further, after blood collection on day 8, the mice were sacrificed and dissected, preserved in 10%
neutral buffered formalin fixative, and pathological sections were made. The severity of hepatic

steatosis and inflammation in the pathological sections was evaluated and graded.

Table 1. Blood biochemical results of mice administered siRNA conjugates

Experimental Reference conjugate 1 Conjugate 1 Conjugate 2
group
Dose 100 mg/kg 100 mg/kg 100 mg/kg
ALT 420% 116% 118%
AST 126% - 32%

In Table 1, % and the preceding figures represent the difference between the concentration of alanine
aminotransferase (ALT) or aspartate aminotransferase (AST) in the mouse serum and the
concentration in the serum of the blank control group and the percentage of the concentration in the
serum of the blank control group. For example, 420% in Table 1 means that the concentration of
alanine aminotransferase in the mice administered reference conjugate 1 at 100 mg/Kg was 420%

higher than that in the blank control group.

According to the results in Table 1, compared with the blank control group, the mice administered
reference conjugate 1, which contained no stabilizing modified nucleotides, showed significant
changes in blood biochemical indicators: the concentration of ALT was increased by 420%, and the
concentration of AST was increased by 126%. In the mice administered siRNA conjugate 1 or 2 of

the present disclosure, the concentrations of ALT were increased by only 116% and 118%,
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respectively, and the concentration of AST was increased by only 32%, showing significantly

decreased blood biochemical indicators.

The results of pathological sections showed that compared with the blank control group, one of the 6
mice administered reference conjugate 1, which contained no stabilizing modified nucleotides, had a
moderate hepatic inflammatory response, specifically manifested that a small amount of diffuse
inflammatory cell infiltration was visible in the hepatic lobules thereof, diffuse proliferation of
fibroblasts in hepatic sinusoids. Three mice had mild hepatic inflammatory reaction, focal infiltration
of inflammatory cells in local hepatic lobules, and inflammatory necrosis of local hepatic lobule in 1
animal, individual hepatocytes with punctate necrosis. However, among the mice administered
conjugate 1 of the present disclosure, only 2 mice showed mild hepatocyte inflammatory response,
showing a small amount of inflammatory cell infiltration, and no moderate or worse inflammatory
response and necrosis were found. Among the mice administered conjugate 2 of the present
disclosure, only one mouse showed mild hepatocyte inflammatory response, and no moderate or
worse inflammatory response and necrosis were found. Conjugates 1 and 2 exhibited significantly

lower toxicity than reference conjugate 1.

The above results show that compared with the reference conjugates, the siRNA conjugates of the
present disclosure can effectively reduce the hepatotoxicity caused by off-target effects and therefore
show significantly higher safety in the preparation of medicaments for treating and/or preventing

dyslipidemia-related diseases or symptoms, having excellent development prospects.
Experimental Example 2. Toxic effects of siRNA conjugates in mice

Conjugate 6, conjugate 7 and reference conjugate 3 were respectively dissolved in PBS to obtain a
10 mg/mL solution and a 30 mg/mL solution (based on siRNA conjugate). ICR mice (half were male
and half female, weighing 18-22 g, 5-6 weeks old, purchased from SiPeiFu Inc.) were randomly
divided into groups and numbered. For each conjugate at each concentration, the animals were
divided into a 2-week group and a 4-week group, with 6 mice in each group (half were male and half
female). In the manner of subcutaneous injection on the back of the neck, the siRNA conjugate
solution was administered to each mouse at an administration volume of 10 mL/kg, as a test group.
In addition, PBS was administered to each one in the two groups of mice at an administration volume

of 10 mL/kg, as the blank control group in the 2-week group and 4-week group respectively.

Taking the administration time point as day 1, after 15 days, the 6 mice dosed with 300 mg/kg of the
conjugate from the 2-week group were sacrificed and dissected, and preserved in 10% neutral
buffered formalin fixative solution, and pathological sections were made. Six mice in the 4-week
group of the test group and the blank control group were subjected to orbital blood collection on day
29, respectively. The blood collection volume was 0.6 mL, the collected blood was incubated at 37 °C

for 60 min and then centrifuged at 3000 rpm at 4 °C for 15 min to obtain serum. The concentrations
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of alanine aminotransferase (ALT) and aspartate aminotransferase (AST) in serum were further
detected by PM1P000/3 automatic serum biochemical analyzer (SABA, Italy), and compared to that
of the blank control group, with results shown in Table 2. The severity of inflammatory cell infiltration

and hepatocyte necrosis in the pathological sections was assessed, graded and compared.

Table 2. Blood biochemical results of mice administered siRNA conjugates

Experimental Reference conjugate 3 Conjugate 6 Conjugate 7
group
Dose 100 mg/kg 300 mg/kg 100 mg/kg 300 mg/kg 100 mg/kg 300 mg/kg
ALT D29 - F:212% - - - F:130%
AST D29 - F:36% - - - F:32%

In Table 2, F represents a female mouse, and % and the preceding figure represent the difference
between the concentration of alanine aminotransferase (ALT) or aspartate aminotransferase (AST) in
the mouse serum and the concentration in the serum of the blank control group and the percentage of
the concentration in the serum of the blank control group. For example, F: 212% in Table 2 means
that the concentration of alanine aminotransferase in female mice administered reference conjugate
3 at 300 mg/Kg was 212% higher than that in the blank control group.

According to the results in Table 2, compared with the blank control, mice administered reference
conjugate 3, which contained no stabilizing modified nucleotides, showed significant changes in
blood biochemical indicators. At a high dose of 300 mg/Kg, the concentrations of ALT and AST in
female mice were increased by 212% and 36%, respectively. At the same dose, the concentrations of
ALT and AST in female mice administered conjugate 7 of the present disclosure were increased by
130% and 32%, respectively. Compared with reference conjugate 3, the concentration of ALT
decreased significantly. No increase was found in the concentrations of ALT and AST in the mice
administered conjugate 6 of the present disclosure, and the degree of change in the blood biochemical

indicators was significantly reduced compared with reference conjugate 3.

The results of pathological sections showed that compared with the blank control, the mice
administered reference conjugate 3, which contained no stabilizing modified nucleotides, showed
significant liver inflammation, and all 6 mice showed inflammatory cell infiltration. Whereas only 3
mice among the mice administered conjugate 6 showed inflammatory cell infiltration. Only 3 of the
mice administered conjugate 7 showed inflammatory cell infiltration. Compared with the reference
conjugate, there was also a significant reduction in the number of mice suffering from inflammatory

cell infiltration after being administered the conjugates of the present disclosure.

The above results show that compared with the reference conjugates, the siRNA conjugates of the
present disclosure can effectively reduce the hepatotoxicity caused by off-target effects and therefore

show significantly higher safety in the preparation of medicaments for treating and/or preventing
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dyslipidemia-related diseases or symptoms, having excellent development prospects.
Experimental Example 3. Toxic effects of siRNA conjugates in mice

According to the method in Experimental Example 2, the toxicity effect of the siRNA conjugate in
mice was verified, the only difference being that the experiment was carried out with conjugate 3 and
reference conjugate 2, and each conjugate was respectively dissolved in PBS to obtain a 10 mg/mL
solution (based on siRNA conjugate). The 2-week group and 4-week group (marked as D15 group
and D29 group in Table 19) each had 3 mice, all of which were male. That is, the toxic effects of

conjugate 13 and reference conjugate 2 in mice were tested at a dose of 100 mg/kg.

Table 3. Blood biochemical results of mice administered siRNA conjugates

Experimental Reference conjugate 2 Conjugate 3
group
Dose 100 mg/kg 100 mg/kg
D15 1% -
ALT
D29 118% B
D15 54% 3
AST
D29 94% )

In Table 3, % and the preceding figures represent the difference between the concentration of alanine
aminotransferase (ALT) or aspartate aminotransferase (AST) in the mouse serum and the
concentration in the serum of the blank control group and the percentage of the concentration in the

serum of the blank control group.

According to the results in Table 3, compared with the blank control, the mice administered reference
conjugate 2 containing no stabilizing modified nucleotide showed significant changes in blood
biochemical indicators. On day 15 after the administration, the concentrations of ALT and AST in
serum were increased by 71% and 54%, respectively, and on day 29 after administration, the
concentrations of ALT and AST in serum were increased by 118% and 94%, respectively. However,
no increase was observed in the serum ALT and AST concentrations in mice administered the same
dose of conjugate 3. Conjugate 3 of the present disclosure showed significantly lower blood

biochemical indicators.

The results of pathological sections showed that, compared with the blank control group, among the
mice administered with the reference conjugate 2 containing no stabilizing modified nucleotides, 1
mice exhibited severe hepatocyte degeneration, specifically manifested that the gepatocyte swelling
was extensively visible, the cytoplasms were loose and stained, vacuolar degeneration occurred to
some liver cells, and tiny round vacuoles were visible in the cytoplasms. Two mice showed moderate

hepatocyte degeneration, specifically manifested that many to extensive hepatocyte cytoplasms were
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loose and stained, vacuolar degeneration occurred to some hepatocytes, and tiny round vacuoles were
visible in the cytoplasms. Of the mice dosed with siRNA conjugate 3 of the present disclosure, 3
showed mild hepatocyte degeneration, with a lower number of hepatocytes undergoing cytoplasmic
rarefaction. The degree of hepatocyte degeneration was significantly reduced in histopathology,

showing significantly lower toxicity compared to the reference conjugate.

The above results show that compared with the reference conjugates, the siRNA conjugates of the
present disclosure can effectively reduce the hepatotoxicity caused by off-target effects and therefore
show significantly higher safety in the preparation of medicaments for treating and/or preventing

dyslipidemia-related diseases or symptoms, having excellent development prospects.
Experimental Example 4. Toxic effects of siRNA conjugates in mice

Conjugate 3 and conjugate 5 were respectively dissolved in PBS to obtain a 30 mg/mL solution (based
on siRNA conjugate). ICR mice (half were male and half female, weighing 18-22 g, 5-6 weeks old,
purchased from SiPeiFu Inc.) were randomly divided into groups of 10 (half were male and half
female) and numbered. In the manner of subcutaneous injection on the back of the neck, the siRNA
conjugate solution was administered to each mouse respectively at an administration volume of 10
mL/kg, as a test group. In addition, PBS was administered to each of a group of mice at an

administration volume of 10 mL/kg, as a blank control group.

Taking the time point of the first administration as day 1, each mouse was repeatedly administered
on day 8 and day 15, and the concentration and administration volume of the siRNA conjugate
solution (or PBS) used were the same as those of the first administration. Each mouse in the test group
and the blank control group was subjected to orbital blood collection on day 16. The blood collection
volume was 0.6 mL, and the collected blood was incubated at 37 °C for 60 min and then centrifuged
at 3000 rpm at 4 °C for 15 min to obtain serum. The concentrations of alanine aminotransferase (ALT)
and aspartate aminotransferase (AST) in serum were further detected by PM1P000/3 automatic serum
biochemical analyzer (SABA, Italy). The results are shown in FIG. 1A and FIG. 1B.

FIGs. 1A and 1B are scatter plots showing ALT and AST concentrations in mouse serum after weekly
administration of 300 mg/kg of siRNA conjugates of the present disclosure or PBS for three
consecutive weeks. As shown in FIGs. 1A and 1B, compared with the blank control group, after
administration of the conjugates of the present disclosure, the serum ALT and AST concentrations
were comparable to those of the blank control group, indicating that the siRNA conjugates of the

present disclosure have very low hepatotoxicity.

Further, after blood collection, the mice were sacrificed and dissected, and preserved in 10% neutral
buffered formalin fixative, and pathological sections were made. A relative comparison was made.
The pathological sections showed that the mice administered siRNA conjugate 3 or conjugate 5 of

the present disclosure showed a similar response to the blank control group in terms of hepatic
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steatosis and inflammation, without significant abnormalities. It also indicates that the siRNA

conjugates of the present disclosure have very low hepatotoxicity.

The above results show that the siRNA conjugates of the present disclosure can effectively reduce the
hepatotoxicity caused by off-target effects and therefore show significantly higher safety in the
preparation of medicaments for treating and/or preventing dyslipidemia-related diseases or

symptoms, having excellent development prospects.
Experimental Example 4. Inhibition activity of siRNA conjugates in the in vitro sicheck system

In this Experimental Example, the in vitro sicheck system was used to detect the inhibition activity
of conjugate 1, conjugate 2, conjugate 3, conjugate 4, conjugate 6, conjugate 7, reference conjugate
1, reference conjugate 2, reference conjugate 3 or reference siRNA NC on the target sequence in the

in vitro sicheck system.
[1] Construction of detection plasmid

A detection plasmid was constructed using the psiCHECK™-2 (Promega™) plasmid, and the
plasmid contained a target sequence 1, i.e., the siRNA target sequence. For the siRNA conjugate to

be tested, target sequence 1 is as follows:

TGCTCAGTTCATCCCTAGAGGCAGCTGCTCCAGGAACAGAGGTGCCATGCAGCCCCGGG
TACTCCTTGTTGTTGCCCTCCTGGCGCTCCTGGCCTCTGCCCGAGCTTCAGAGGCCGAG
GATGCCTCCCTTCTCAGCTTCATGCAGGGTTACATGAAGCACGCCACCAAGACCGCCAA
GGATGCACTGAGCAGCGTGCAGGAGTCCCAGGTGGCCCAGCAGGCCAGGGGCTGGGT
GACCGATGGCTTCAGTTCCCTGAAAGACTACTGGAGCACCGTTAAGGACAAGTTCTCTG
AGTTCTGGGATTTGGACCCTGAGGTCAGACCAACTTCAGCCGTGGCTGCCTGAGACCTC
AATACCCCAAGTCCACCTGCCTATCCATCCTGCGAGCTCCTTGGGTCCTGCAATCTCCAG
GGCTGCCCCTGTAGGTTGCTTAAAAGGGACAGTATTCTCAGTGCTCTCCTACCCCACCTC
ATGCCTGGCCCCCCTCCAGGCATGCTGGCCTCCCAATAAAGCTGGACAAGAAGCTGCTA
TG (SEQ ID NO: 163)

Target sequence 1 is a nucleotide sequence in the mRNA expressed by the human APOC3 gene
targeted by the tested siRNA, so the inhibition effect of each siRNA conjugate on the target sequence
1 may reflect the abilities of the tested siRNA conjugate to inhibit APOC3 gene expression. Target
sequence 1 and the complementary sequence thereof were cloned into the Xho I/Not I site of the
psiCHECK™-2 plasmid.

[2] Transfection

HEK?293A cells (purchased from Nanjing CoBioer Biosciences Co., Ltd.) were cultured at 37 °C in
DMEM complete medium (Hyclone Inc.) supplemented with 20% fetal bovine serum (FBS, Hyclone
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Inc.) and 0.2 vol% of penicillin-streptomycin (Gibco, Invitrogen Inc.) in an incubator containing 5%
C0O2/95% air.

HEK293A cells were seeded at 8 x 10° cells/well in 96-well plates. When the cell growth density
reached 70-80% after 16 h, H-DMEM complete medium was aspirated off the wells, and 80 pL of
Opti-MEM medium (GIBCO Inc.) was added to each well for an additional 1.5 h.

DEPC water was used to dilute the detection plasmid into 200 ng/uL detection plasmid working
solution; DEPC water was used to prepare each of the following siRNA conjugates or reference
siRNA NC into three kinds of siRNA conjugate working solution or reference siRNA NC working
solution with three different concentrations (based on siRNA): 10 nM, 3 nM, and 1 nM. The siRNA
conjugates used were conjugate 1, conjugate 2, conjugate 3, conjugate 4, conjugate 6, conjugate 7,

reference conjugate 1, reference conjugate 2 and reference conjugate 3 prepared.

For each siRNA conjugate or reference siRNA NC, 1A1-1A3 solutions were prepared, and each 1A1-
1A3 solution contained 1 pL of the 3 concentrations of siRNA conjugate working solution or
reference siRNA NC working solution, 0.05 pL of detection plasmid working solution (containing 10
ng of the detection plasmid) and 10 pL of Opti-MEM medium.

1B solutions were prepared, each 1B solution containing 0.2 pL of Lipofectamine™ 2000 and 10 pL.
of Opti-MEM media.

1C solutions were prepared, each 1C solution containing 0.05 pL of the detection plasmid working

solution (containing 10 ng of the detection plasmid) and 10 pL of Opti-MEM media.

An aliquot of the 1B solution was mixed with the resulting aliquot of the 1A1-1A3 solutions of each
siRNA conjugate or reference siRNA NC, and incubated at room temperature for 20 min to obtain

transfection complexes 1X1-1X3 for each siRNA conjugate or reference siRNA NC.

An aliquot of the 1B solution was mixed with an aliquot of the 1C solution, and incubated at room

temperature for 20 min, respectively, to obtain a blank transfection complex 1X4.

Transfection complexes 1X1-1X3 for each siRNA conjugate or reference siRNA NC were added to
the culture wells in an amount of 20 puL/well, respectively, and mixed uniformly to obtain transfection
complexes for each siRNA conjugate or reference siRNA NC at final concentrations of about 0.1 nM,
0.03 nM and 0.01 nM (based on siRNA). The transfection complexes 1X1-1X3 for each siRNA
conjugate or reference siRNA NC were transfected into 3 culture wells, respectively, to obtain a co-
transfection mixture containing siRNA conjugates or reference siRNA NC, which was designated as

a test group.

For each siRNA conjugate or reference siRNA NC, the transfection complex 1X4 was added into

another 3 culture wells in an amount of 20 plL/well to obtain a transfection mixture without siRNA,
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which was designated as a blank control group.

The co-transfection mixture with siRNA and the co-transfection mixture without siRNA were
respectively transfected in culture wells for 4 h, and 100 pL of H-DMEM complete medium
containing 20% FBS was added to each well. The 96-well plate was placed in a CO2 incubator and
incubated for another 24 h.

[3] Detection

The culture media in the culture wells were aspirated, and 150 puL of Dual-Glo® Luciferase reagents
and H-DMEM mixed solution (the volume ratio was 1:1) were added into each well, mixed fully and
uniformly, and incubated at room temperature for 10 min; 120 pL of the mixed solution was
transferred onto a 96-well microplate, and the chemiluminescence values (Fir) of Firefly in each
culture well on the 96-well microplate was read by using a Synergy Il multifunctional microplate
reader (BioTek company); 60 puL of Dual-Glo® Stop & Glo® reagent was added into every well of the
96-well microplate again, mixed fully and uniformly, and incubated at room temperature for 10 min;
and the chemical luminescence value (Ren) of Renilla in each culture well of the 96-well microplate

was read with a microplate reader according to the arrangement of reading Fir.

The luminescence ratio Ratio = Ren / Fir of each well on the 96-well microplate was calculated, the
luminescence ratio Ratio (test) of each test group or Ratio (control) of each control group being the
average value of Ratio of three culture wells; with the luminescence ratio of the control group as the
baseline, the luminescence ratio of each test group was normalized to obtain the ratio R of Ratio (test)
/ Ratio (control), which represented the relative expression level of the Renilla reporter gene, that is,
the residual activity. Inhibition rate of each siRNA conjugate or reference siRNA NC against target
sequence 1 =(1 - R) x 100%.

The inhibition effect of each siRNA conjugate or reference siRNA NC on target sequence 1 is shown
in FIG. 2. FIG. 2 is a bar chart showing the relative expression levels of target sequence 1 in the in
vitro sicheck system after co-transfection with plasmids containing target sequence 1 and siRNA
conjugates to be tested or reference siRNA NC. Further, the expression inhibition rates of the siRNA

conjugates or reference siRNA NC against target sequence 1 are summarized in Table 3.

Table 4. Target sequence 1 expression inhibition rates in the in vitro sicheck system

siRNA conjugate No. Target sequence 4 expression inhibition ratio (%)
(reference siRNA No.) 0.1 .M 0.03 nM 0.01 nM
Conjugate 6 85.17 66.64 38.92
Conjugate 7 88.32 74.61 52.08
Reference conjugate 3 88.80 73.81 45.12
Conjugate 3 88.72 77.90 55.52
Conjugate 4 88.50 77.85 52.61
s Reference conjugate 2 91.04 82.47 64.65
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Conjugate 1 89.35 83.33 67.54
Conjugate 2 84.73 74.36 50.13
Reference conjugate 1 86.20 78.95 59.69
Reference siRNA NC 3.15 -11.56 8.68

According to the results in FIG. 2 and Table 4, the siRNA conjugates provided by the present
disclosure has very high target sequence inhibition activity in the in vitro sicheck system. At a low
concentration of 0.01 nM, the target sequence 1 expression inhibition rate was at least 38.92 nM and
could reach up to 67.54%. At a concentration of 0.1 nM, the target sequence 1 expression inhibition
rate was at least 84.73% and could reach up to 89.35%. Meanwhile, the siRNA conjugates have
similar target sequence inhibition activity to reference conjugate 1, reference conjugate 2 or reference

conjugate 3, which contained no stabilizing modified nucleotides.
Experimental Example 6. Inhibition activity of siRNA conjugates in the in vitro sicheck system

In this Experimental Example, the in vitro sicheck system was used to detect the inhibition activity
of conjugate 6, conjugate 7 or reference conjugate 3 on the target sequence in the in vitro sicheck

system.

According to method described in Kumico Ui-Tei et al., Functional dissection of siRNA sequence by
systematic DNA substitution: modified siRNA with a DNA seed arm is a powerful tool for
mammalian gene silencing with significantly reduced off-target effect. Nucleic Acids Research,
2008.36(7),2136-2151, a detection plasmid was constructed, and HEK293 A cells were co-transfected
with the detection plasmid and conjugate to be tested. The target sequence inhibition activity of the
siRNAs was reflected by the expression level of the dual luciferase reporter gene. Specific steps are

as follows:
[1] Construction of detection plasmid

A detection plasmid was constructed using the psiCHECK™-2 (Promega™) plasmid, and the
plasmid contained a target sequence 2, i.e., the siRNA conjugate target sequence. For the siRNA

conjugate to be tested, target sequence 2 is as follows:
TTGCTTAAAAGGGACAGTATTCTCAGTGCTCTCCTACC (SEQ ID NO: 164)

Target sequence 2 is a sequence completely complementary to the antisense strands of the tested
siRNA conjugate, so the inhibition effect of each siRNA conjugate on the target sequence 2 can reflect
the abilities of the tested siRNA conjugate to inhibit target gene expression. Target sequence 2 and
the complementary sequence thereof were cloned into the Xho I/Not I site of the psiCHECK™-2

plasmid.

[2] Transfection
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HEK?293A cells (purchased from Nanjing CoBioer Biosciences Co., Ltd.) were cultured at 37 °C in
DMEM complete medium (Hyclone Inc.) supplemented with 20% fetal bovine serum (FBS, Hyclone
Inc.) and 0.2% by volume of penicillin-streptomycin diabody (Gibco, Invitrogen Inc.) in an incubator
containing 5% CO02/95% air.

HEK293A cells were seeded at 8 x 10° cells/well in 96-well plates. When the cell growth density
reached 70-80% after 16 h, H-DMEM complete medium was aspirated off the wells, and 80 pL of
Opti-MEM medium (GIBCO Inc.) was added to each well for an additional 1.5 h.

The detection plasmid was diluted into 200 ng/uL detection plasmid working solution with DEPC
water; each siRNA conjugate in Table 4 was formulated into siRNA conjugate working solutions at
the following 11 different concentrations with DEPC water: 1.00 uM, 0.330 uM, 0.110 uM, 0.0370
uM, 0.0123 pM, 0.00412 pM, 0.00137 pM, 0.000457 pM, 0.000152 pM, 0.0000508 pM, and
0.0000169 uM (based on the amount of siRNA in the siRNA conjugate). The siRNA conjugates used

were respectively conjugate 6, conjugate 7 and reference conjugate 3 prepared as described above.

For each siRNA conjugate, 2A1-2A11 solutions were prepared, and each of the 2A1-2A11 solutions
sequentially contained 1 pL of the 11 concentrations of siRNA working solution, respectively, 0.05
uL of detection plasmid working solution (containing 10 ng of the detection plasmid) and 10 pL of
Opti-MEM medium.

2B solutions were prepared, each 2B solution containing 0.2 pL of Lipofectamine™ 2000 and 10 pL.
of Opti-MEM media.

2C solutions were prepared, each 2C solution containing 0.05 pL of the detection plasmid working

solution (containing 10 ng of the detection plasmid) and 10 pL of Opti-MEM media.

An aliquot of the 2B solution was mixed with the resulting aliquot of 2A1-2A 11 solutions for each
siRNA conjugate, and incubated at room temperature for 20 min, respectively, to obtain transfection

complexes 2X1-2X11 for each siRNA conjugate.

An aliquot of the 2B solution was mixed with an aliquot of the 2C solution, and incubated at room

temperature for 20 min, respectively, to obtain a transfection complex 2X12.

In the culture wells, transfection complexes 2X1-2X11 for each siRNA were added, respectively, and
mixed uniformly in an amount of 20 pL/well to obtain transfection complexes for each siRNA at final
concentrations of about 0.01 pM, 0.0033 puM, 0.0011 pM, 0.00037 pM, 0.000123 puM, 0.0000412
uM, 0.0000137 uM, 0.00000457 puM, 0.00000152 pM, 0.000000508 uM and 0.000000169 uM,
respectively (based on the amount of siRNA in the siRNA conjugate). The transfection complexes
2X1-2X11 for each siRNA conjugate were transfected into 3 culture wells, respectively, to obtain a

co-transfection mixture containing the siRNA conjugate, which was designated as a test group.
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For each siRNA conjugate, transfection complex 2X12 was added into another 3 culture wells in an
amount of 20 pL/well to obtain a transfection mixture without an siRNA conjugate, which was

designated as a blank control group.

The co-transfection mixture with the siRNA conjugate and the co-transfection mixture without an
siRNA conjugate were respectively transfected in culture wells for 4 h, and 100 pL. of H-DMEM
complete medium containing 20% FBS was added to each well. The 96-well plate was placed in a

CO2 incubator and incubated for another 24 h.
[3] Detection

The culture media in the culture wells were aspirated, and 150 puL of Dual-Glo® Luciferase reagents
and H-DMEM mixed solution (the volume ratio is 1: 1) were added into each well, mixed fully and
uniformly, and incubated at room temperature for 10 min; 120 pL of the mixed solution was
transferred onto a 96-well microplate, and the chemiluminescence values (Fir) of Firefly in each
culture well on the 96-well microplate was read by using a Synergy Il multifunctional microplate
reader (BioTek company); 60 puL of Dual-Glo® Stop & Glo® reagent was added into every well of the
96-well microplate again, mixed fully and uniformly, and incubated at room temperature for 10 min;
and the chemical luminescence value (Ren) of Renilla in each culture well of the 96-well microplate

was read with a microplate reader according to the arrangement of reading Fir.

The luminescence ratio Ratio = Ren / Fir of each well on the 96-well microplate was calculated, the
luminescence ratio Ratio (test) of each test group or Ratio (control) of each control group being the
average value of Ratio of three culture wells; with the luminescence ratio of the control group as the
baseline, the luminescence ratio of each test group was normalized to obtain the ratio R of Ratio (test)
/ Ratio (control), which represented the relative expression level of the Renilla reporter gene, that is,
the residual activity. Inhibition rate of siRNA to target sequence = (1 - R) x 100%.

According to the relative residual activity of Renilla in HEK293A cells transfected with different
concentrations of siRNA to be tested, the dose-effect curve of log (inhibitor) vs. response—Variable
slope (four parameters) was fitted using the nonlinear regression analysis function of Graphpad 5.0

software.

According to the function corresponding to the fitted dose-effect curve, the ICso value of the target

sequence targeted by the siRNA to be tested was calculated, with the function shown as follows:

Top—Bot

Y = Bot + 1+10X/-X)xHillSlope

wherein:

Y is the ratio R, the relative residual activity of Renilla,
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X is the logarithmic value of transfection siRNA concentration,
Bot is the Y value at the bottom of the steady state period,
Top is the Y value at the top of the steady state period, and

X' is the corresponding X value when Y is halfway between the bottom and the top, and HillSlope is

the slope of the curve at X'.

From the dose-effect curve and the corresponding function, the corresponding Xso value when Y =
50% was determined, the ICso value of each siRNA was calculated by ICso = 10"Xs0 (nM), and the

ICs0 values are summarized in Table 5.

Table 5. ICso of siRNA conjugates in the pscheck system

Conjugate No. ICso
Conjugate 6 8.55pM
Conjugate 7 6.89 pM

Reference conjugate 3 6.68 pM

According to the results in Table 5, the siRNA conjugates of the present disclosure have very high
target sequence inhibition activity in the in vitro sicheck system, with ICso of 6.89-8.55 pM.
Meanwhile, the siRNA conjugates have similar target sequence inhibition activity to reference

conjugate 3, which contained the same sequence but no stabilizing modified nucleotides.
Experimental Example 7. Inhibition activity of siRNA conjugates in the in vitro sicheck system

The off-target sequence inhibition activity of conjugate 3 and conjugate 6 in the in vitro sicheck
system was detected according to the method in Experimental Example 6. The only difference is that
conjugate 3 or conjugate 6 was tested instead of the tested siRNA conjugate. For conjugate 6, the
target sequence used was target sequence 2, or target sequences 3-5 as shown below were used instead
of target sequence 2. For conjugate 3, the target sequence used was target sequence 2, or target

sequences 6-8 as shown below were used instead of target sequence 2, respectively:
Target sequence 3:

TAGGCCCCTTTCAAGTATTCT (SEQ ID NO: 165)

Target sequence 4:

AGAATACTGTCCCTTTTAAGC (SEQ ID NO: 166)

Target sequence 5:

CTCCGCAGTGAAATTTTAAGC  (SEQID NO: 167)
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Target sequence 6:
CTTTCACTGCGGATCAGTGCT(SEQ ID NO: 168)
Target sequence 7:

AGCACTGAGAATACTGTCCCT  (SEQID NO: 169)
Target sequence 8:

CTACAGTCTCCGCCTGTCCCT (SEQ ID NO: 170)

Among them, target sequence 2 contains a sequence that is completely complementary to the
antisense strands of the siRNAs in conjugate 3 and conjugate 6, so the inhibition effect of conjugate
3 or 6 on target sequence 2 can reflect the ApoC3 mRNA inhibition activity of conjugate 3 or 6. Target
sequence 3 contains a sequence that is partially complementary to the antisense strand of the siRNA
in conjugate 6, target sequence 4 contains a sequence that is completely complementary to the sense
strand of the siRNA in conjugate 6, and target sequence 5 contains a sequence that is partially
complementary to the sense strand of the siRNA in conjugate 6. Therefore, the inhibition effect of
conjugate 6 on target sequence 3, 4 or 5 may reflect the degree of off-target effect. That is, the higher
the inhibition effect, the more likely conjugate 6 is off-target. Similarly, target sequence 6 contains a
sequence that is partially complementary to the antisense strand of siRNA in conjugate 3, target
sequence 7 contains a sequence that is completely complementary to the sense strand of siRNA in
conjugate 3, and target sequence 8 contains a sequence that is partially complementary to the sense
strand of siRNA in conjugate 3. Therefore, the inhibition effect of conjugate 3 on target sequence 6,
7 or 8 may reflect the degree of off-target effect. That is, the higher the inhibition effect, the more
likely conjugate 3 is off-target.

As aresult, in the in vitro sicheck system, the inhibitory ICso of conjugate 6 on target sequence 2 was
11.3 pM, and the inhibition rate on target sequence 3, 4 or 5 was less than 50% within the
concentration ranges of all tested siRNAs, that is, none of them was off-target. The inhibitory ICso of
conjugate 3 on target sequence 2 was 4.50 pM, and the inhibition rate on target sequence 6, 7 or 8

was less than 50% within the concentration ranges of all tested siRNAs, that is, none was off-target.

Hence, in the in vitro sicheck system, the siRNA conjugates of the present disclosure exhibited
excellent target sequence on-target inhibition activity, with an ICso value of 4.50 pM-11.3 pM.

Meanwhile, the siRNA conjugates of the present disclosure have low off-target effects.
Experimental Example 8. Inhibition activity of siRNA conjugates in the in vitro sicheck system

According to the method in Experimental Example 6, the inhibition activity of conjugate 5 in the in
vitro sicheck system was tested, the only difference being that conjugate 5 was tested instead of the

oA 03225015 2074 l_1t:_)ested siRNA conjugate. As a result, conjugate 5 showed high target sequence inhibition activity in



77

the in vitro sicheck system, with ICso of 49.8 pM.
Experimental Example 9. Lowering effects of siRNA conjugates on blood lipid in mice (in vivo)

Human APOC3 transgenic mice Tg(APOC3)3707Bres (purchased from Jackson Laboratory, USA)
with serum TG content > 2 mmol/L were selected and randomly divided into groups of 6, half of
which were male and half female. Conjugate 6, reference conjugate 3 and PBS blank control were
administered to each group of mice respectively. All animals were dosed according to their body
weight, and administered in a single subcutaneous injection. The dose of each siRNA conjugate
(based on the amount of siRNA) was 3 mg/kg mouse body weight, and the administration volume
was 5 mL/kg. Each siRNA conjugate was provided in PBS aqueous solution, and the concentration
that the conjugate should be prepared was calculated according to the dose and volume of
administration. Each of the mice in the other group was administered 1x PBS with a volume of 5

mL/kg, serving as a blank control group.

Taking the administration time point as day 1, blood was collected from the orbital venous plexus of
the mice on days 1, 9 and 15, with 100 puL each time. The collected blood was left at room temperature
for 30 min, and then centrifuged at 3000 rpm at 4 °C for 15 min to obtain serum. PM1P000/3
automatic serum biochemical analyzer (SABA, Italy) was then used to detect the content of total
cholesterol (CHO) and triglyceride (TG) in serum.

Standardized blood lipid level = (blood lipid content of test group after administration/blood lipid

content of test group before administration) x 100%.

Inhibition rate of blood lipid level = (1 - blood lipid content of test group after administration/blood

lipid content of test group before administration) < 100%.
Blood lipid refers to total cholesterol (CHO) or triglyceride (TG).

FIGs. 3A and 3B are line graphs showing changes in the level of serum TG or serum CHO over time
after administration of a siRNA conjugate of the present disclosure, a reference siRNA conjugate or
PBS. Further, the serum TG inhibition rates and serum CHO inhibition rates at these time points are
summarized in Table 6A and Table 6B:

Table 6A. Serum TG inhibition rates of siRNA conjugates in transgenic mice

Group Dose TG level inhibition rate (%)

mg/kg D9 D15

Blank control / 8.2 19.2
Reference conjugate 3 3 88.2 89.0
Conjugate 6 3 717.3 82.8

Table 6B. Serum CHO inhibition rates of siRNA conjugates in transgenic mice
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Group Dose CHO level inhibition rate (%)

mg/kg D9 D15

Blank control / -1.9 9.5
Reference conjugate 3 3 52.2 54.8
Conjugate 6 3 46.9 42.0

According to the results in FIGs. 3A and 3B and Tables 6A and 6B, at different time points after
administration, conjugate 6 can significantly reduce the levels of TG and CHO in mouse serum, and
showed a blood lipid level lowering effect that decreased not more than 11% compared with the

corresponding reference conjugate 3, which contained no stabilizing modified nucleotides.
Experimental Example 10. Lowering effects of siRNA conjugates on blood lipid in mice (in vivo)

The effect of conjugate 7 of the present disclosure on the reduction of blood lipid in mice was
examined by using the method in Experimental Example 9. The only difference was that conjugate
7, reference conjugate 3 and PBS blank control were administered to each group of mice, respectively.
All animals were dosed according to their body weight, and administered in a single subcutaneous
injection. The dose of each siRNA conjugate (based on the amount of siRNA) was 3 mg/kg and 1
mg/kg mouse body weight, and the administration volume was 5 mL/kg. Taking the administration
time point as day 1, blood was collected from the orbital venous plexus of the mice on days 1, 9, 15,
22,29, 36 and 50.

FIGs. 4A and 4B are line graphs showing changes in the level of serum TG or serum CHO over time
after administration of a siRNA conjugate of the present disclosure, a reference siRNA conjugate or
PBS. Further, the serum TG inhibition rates and serum CHO inhibition rates at these time points are
summarized in Table 7A and Table 7B:

Table 7A. Serum TG inhibition rates of siRNA conjugates in transgenic mice

Group Dose TG level inhibition rate (%)
mg/kg D9 | D15 | D22 | D29 | D36 D50
Blank control / 8.2 19.2 | -3.6 3.5 3.7 -16.3
Reference conjugate 3 3 88.2 | 89.0 | 88.6 | 859 | 86.9 85.4
1 86.1 | 86.5 | 83.7 | 78.1 | 80.5 70.0
Conjugate 7 3 90.2 | 88.6 | 88.2 | 86.5 | 86.1 82.7
1 839 | 80.8 | 76.5 | 743 | 67.0 54.0

Table 7B. Serum CHO inhibition rates of siRNA conjugates in transgenic mice

Group Dose CHO level inhibition rate (%)
mg/kg D9 D15 | D22 | D29 | D36 | D50
Blank control / -1.9 9.5 2.8 2.1 -1.5 -1.3
Reference conjugate 3 3 522 | 548 | 563 | 532 | 50.8 | 53.2
1 475 | 442 | 395 | 428 | 44.6 | 41.5
. Conjugate 7 3 514 | 438 | 532 | 476 | 46.0 | 47.3
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1 | 518 ] 458 | 512 | 455 | 407 | 39.1 |

According to the results in FIGs. 4A and 4B and Tables 7A and 7B, at different time points after
administration, conjugate 7 can significantly reduce the levels of TG and CHO in mouse serum, and
showed a blood lipid level lowering effect equal to and even better than that of the corresponding
reference conjugate 3, which contained no stabilizing modified nucleotides. In particular, at a dose of
3 mg/kg, conjugate 7 has always shown a very high blood lipid TG lowering effect throughout the

administration period of up to 50 days, and the highest inhibition rate can reach up to 90.2%.
Experimental Example 11. Lowering effects of siRNA conjugates on blood lipid in mice (in vivo)

According to the method in Experimental Example 9, the blood lipid-lowering effect of the siRNA
conjugate in mice was tested, the only difference being that the siRNA conjugate used was conjugate

3 or conjugate 4. The results are shown in FIGs. 9A and 9B.

FIGs. 9A and 9B are line graphs showing changes in the level of serum TG or serum CHO over time
after administration of siRNA conjugates of the present disclosure or PBS. Further, the serum TG
inhibition rates and serum CHO inhibition rates at these time points are summarized in Table 8A and
Table 8B:

Table 8A. Serum TG inhibition rates of siRNA conjugates in transgenic mice

Group Dose TG level inhibition rate (%)
mg/kg D9 D15 D22 D29 D36 D50
Blank control / 8.2 19.2 -3.6 3.5 3.7 -16.3
Conjugate 3 3 87.5 87.1 85.3 77.8 63.2 55.9
1 81.7 82.2 80.8 65.3 58.8 31.2
Conjugate 4 3 90.5 92.0 90.3 82.5 81.3 66.0
1 85.2 89.5 80.1 69.2 57.2 53.0

Table 8B. Serum CHO inhibition rates of siRNA conjugates in transgenic mice

Group Dose CHO level inhibition rate (%)
mg/kg D9 D15 D22 D29 D36 D50
Blank control / -1.9 9.5 2.8 2.1 -1.5 -1.3
Conjugate 3 3 53.4 48.5 53.6 45.7 47.6 40.6
1 50.7 48.9 50.7 37.6 40.9 249
Conjugate 4 3 47.1 43.7 51.1 45.2 53.2 42.0
1 53.0 48.3 48.1 42.2 40.1 39.8

The results in FIG. 5A, FIG. 5B and Tables 8A and 8B show that at different time points after
administration, conjugate 3 and conjugate 4 can significantly reduce the levels of TG and CHO in
mouse serum. In particular, at doses of 3 mg/kg and 1 mg/kg, conjugate 4 has always shown a very
high blood lipid TG lowering effect throughout the administration period of up to 50 days, and the

ca 03225015 2024- 1-Bighest inhibition rate can reach 92.0%.
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Experimental Example 12. Lowering effects of siRNA conjugates on blood lipid in mice (in vivo)

According to the method in Experimental Example 9, the lowering effect of siRNA conjugates on
blood lipids in mice was detected, the only difference being that the siRNA conjugates used were
conjugate 3, and the dose of each siRNA conjugate (based on siRNA) was 9 mg/kg, 3 mg/kg, 1 mg/kg,
0.5 mg/kg, 0.25 mg/kg, 0.1 mg/kg or 0.05 mg/kg mouse body weight, and the administration volume
was 5 mL/kg. Each siRNA conjugate was provided in PBS aqueous solution, and the concentration
that the conjugate should be prepared was calculated according to the dose and volume of
administration. The administration time point was recorded as day 1, and blood was collected from
the orbital venous plexus of mice on days 1, 8, 15, 22, 29, 36, 43, 50, 57 and 64 to detect the level of

TG in serum. The results are shown in FIG. 6.

FIG. 6 is a line graph showing changes in the serum TG level over time after administration of
different concentrations of conjugate 3 or PBS. Further, the serum TG inhibition rates at these time

points are summarized in Table 9:

Table 9. Serum TG inhibition rates of siRNA conjugates in transgenic mice

Gro Dose TG level inhibition rate (%)

U

P mg/kg | D8 | D15 | D22 | D29 | D36 | D43 | D50 D57 D64
Blank control / 27.1|13.1| 40 | 82 |22.7| 153 | 174 | 03 174

9 89.5|88.5|89.0 | 879|883 | 8.6 | 7113 | 59.7 54.7
3 88.3 | 86.1|874 798|707 | 63.1 | 452 | 30.6 24.5
1 763 | 68.2 | 544 | 63.1 | 579 | 398 | 155 5.0 7.0

Conjugate 3 0.5 674 | 519 453 | 37.7 303 | 13.1 | 11.7 0.8 16.1
025 |32.6| 183321347250 152 | 73 53 53

0.1 39.1 |1 394 | 23.6 | 35.1 | 274 | 13.5 | 199 1.7 10.9
005 | 478|387 | 56 |17.0 | 146 | -3.7 | -21.6 | -13.2 | -12.5

The results in FIG. 6 and Table 9 show that at different time points after administration, different
concentrations of conjugate 3 can all reduce the TG level in mouse serum. Especially, at a dose of 9
mg/kg, the siRNA conjugate of the present disclosure, after only one administration, can maintain a
TG level inhibition rate of greater than 50% for as long as 64 days, and the inhibition rate can reach

up to 89.5%, showing an excellent blood lipid inhibition ability.
Experimental Example 13. Lowering effects of siRNA conjugates on blood lipid in mice (in vivo)

Human APOC3 transgenic mice Tg(APOC3)3707Bres (purchased from Jackson Laboratory, USA)
with serum TG content > 2 mmol/L were selected and randomly divided into groups of 8, half of
which were male and half female. Conjugate 3, reference conjugate 5 and PBS blank control were
administered to each group of mice respectively. All animals were dosed according to their body

weight, and administered in a single subcutaneous injection. The dose of each siRNA conjugate
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(based on the amount of siRNA) was 3 mg/kg and 1 mg/kg mouse body weight, and the administration
volume was 5 mL/kg. Each siRNA conjugate was provided in PBS aqueous solution, and the
concentration that the conjugate should be prepared was calculated according to the dosage and
volume of administration. Each of the mice in the other group was administered 1x PBS with a

volume of 5 mL/kg, serving as a blank control group.

The time point of administration was recorded as day 1, and blood was collected from the orbital
venous plexus of the mice on days 1, 8, 15, 22, 29, 36, and 43, with 100 pL each time. The collected
blood was left at room temperature for 30 min, and then centrifuged at 3000 rpm at 4 °C for 15 min
to obtain serum. PM1P000/3 automatic serum biochemical analyzer (SABA, Italy) was then used to
detect the contents of total cholesterol (CHO) and triglyceride (TG) in serum.

Standardized blood lipid level = (blood lipid content of test group after administration/blood lipid

content of test group before administration) x 100%.

Inhibition rate of blood lipid level = (1 - blood lipid content of test group after administration/blood

lipid content of test group before administration) < 100%.
Blood lipid refers to total cholesterol (CHO) or triglyceride (TG).

FIGs. 7A and 7B are line graphs showing changes in the level of serum TG or serum CHO over time
after administration of siRNA conjugates of the present disclosure or PBS. Further, the serum TG
inhibition rates and serum CHO inhibition rates at these time points after administration of the siRNA

conjugates of the present disclosure are summarized in Table 10A and Table 10B:

Table 10A. Serum TG inhibition rates of siRNA conjugates in transgenic mice

Group Dose TG level inhibition rate (%)
mg/kg D8 D15 D22 D29 D36 D43
Conjugate 3 3 88.26 84.22 89.33 88.22 81.60 64.87
80.65 75.07 70.78 56.35 41.94 44.23
Conjugate 5 3 88.57 86.99 87.59 88.61 80.18 60.13
1 86.09 83.67 70.63 45.51 35.31 12.17

Table 10B. Serum CHO inhibition rates of siRNA conjugates in transgenic mice

Group Dose CHO level inhibition rate (%)
mg/kg D8 D15 D22 D29 D36 D43
Conjugate 3 3 47.92 44.15 49.14 51.02 51.18 40.19
1 41.83 36.74 39.42 37.94 22.04 29.08
Conjugate 5 3 52.95 53.46 55.17 57.41 47.98 39.96
1 45.03 4423 38.27 29.18 29.08 10.06

According to the results in FIG. 7A, FIG. 7B and Tables 10A and 10B, at different time points after

ca 03225015 2024 1-@dMministration, conjugate 3 and conjugate 5 can significantly reduce the levels of TG and CHO in
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mouse serum. In addition, within the 43 days of the experiment, the inhibition effect was always kept
high. Especially, at a dose of 3 mg/kg, both conjugate 3 and conjugate 5 showed excellent inhibition
effects on blood lipids in mice, their maximum serum TG inhibition rates were both higher than 88%,
and their maximum serum CHO inhibition rates were 51.18% and 57.41%, respectively. The above
results show that the siRNA conjugates of the present disclosure can effectively reduce blood lipid
levels for a long time, and show excellent development prospects in the preparation of medicaments

for treating and/or preventing dyslipidemia-related diseases or symptoms.
Experimental Example 14. Lowering effects of siRNA conjugates on blood lipid in mice (in vivo)

Human APOC3 transgenic mice Tg(APOC3)3707Bres (purchased from Jackson Laboratory, USA)
with serum TG content > 2 mmol/L were selected and randomly divided into groups of 6, half of
which were male and half female. Conjugate 1, conjugate 2, reference conjugate 1 and PBS blank
control were administered to each group of mice respectively. All animals were dosed according to
their body weight, and administered in a single subcutaneous injection. The dose of each siRNA
conjugate (based on the amount of siRNA) was 3 mg/kg and 1 mg/kg mouse body weight, and the
administration volume was 5 mL/kg. Each siRNA conjugate was provided in PBS aqueous solution,
and the concentration that the conjugate should be prepared was calculated according to the dosage
and volume of administration. Each of the mice in the other group was administered 1x PBS with a

volume of 5 mL/kg, serving as a blank control group.

The time point of administration was recorded as day 1, and blood was collected from the orbital
venous plexus of the mice on days 1, 8, 15 and 22, 100 uL each time. The collected blood was left at
room temperature for 30 min, and then centrifuged at 3000 rpm at 4 °C for 15 min to obtain serum.
PM1P000/3 automatic serum biochemical analyzer (SABA, Italy) was then used to detect the contents
of total cholesterol (CHO) and triglyceride (TG) in serum.

Standardized blood lipid level = (blood lipid content of test group after administration/blood lipid

content of test group before administration) x 100%.

Inhibition rate of blood lipid level = (1 - blood lipid content of test group after administration/blood

lipid content of test group before administration) < 100%.
Blood lipid refers to total cholesterol (CHO) or triglyceride (TG).

FIGs. 8A and 8B are line graphs showing changes in the level of serum TG or serum CHO over time
after administration of a siRNA conjugate of the present disclosure, a reference siRNA conjugate or
PBS. Further, the serum TG inhibition rates and serum CHO inhibition rates at these time points after
administration of the siRNA conjugates of the present disclosure are summarized in Table 11A and
Table 11B:

Table 11A. Serum TG inhibition rates of siRNA conjugates in transgenic mice
CA 03225015 2024-1-5
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Group Dose TG level inhibition rate (%)
mg/kg D9 D15 D22
Blank control / 17.3 -3.8 -3.2
Reference conjugate 1 3 92.2 20.6 85.7
1 84.7 80.6 80.6
Conjugate 1 3 92.0 92.3 90.0
1 76.1 74.6 67.6
Conjugate 2 3 92.9 92.3 89.9
1 82.8 79.3 82.3

Table 11B. Serum CHO inhibition rates of siRNA conjugates in transgenic mice

Group Dose CHO level inhibition rate (%)
mg/kg D9 D15 D22
Blank control / 19.4 -2.6 1.7
Reference conjugate 1 3 21.6 44.3 42.7
1 52.1 45.5 50.8
Conjugate 1 3 57.5 57.3 47.2
1 49.3 43.9 42.4
Conjugate 2 3 54.9 50.0 55.4
1 50.9 44.0 46.7

The results in FIG. 8A, FIG. 8B and Tables 11A and 11B show that at different time points after
administration, conjugate 1 and conjugate 2 can significantly reduce the levels of TG and CHO in
mouse serum, and maintained high inhibition effects throughout the 22 days of the experiment. In
addition, the conjugates showed similar blood lipid level lowering effects to the corresponding

reference conjugate 1, which contained no stabilizing modified nucleotides.

Especially, at a dose of 3 mg/kg, both conjugate 1 and conjugate 2 showed excellent inhibition effects
on blood lipids in mice, their maximum serum TG inhibition rates were both higher than 92%, and
their maximum serum CHO inhibition rates were 57.5% and 54.9%, respectively. The above results
show that the siRNA conjugates of the present disclosure can effectively reduce blood lipid levels for
a long time, and show excellent development prospects in the preparation of medicaments for treating

and/or preventing dyslipidemia-related diseases or symptoms.
Experimental Example 15. Determination of double-strand melting temperature Tm

Each of the prepared siRNA1-siRNA7 and reference siRNA1-reference siRNA7 was prepared with
1x PBS buffer into a 0.02 mg/mL solution as a test sample solution, respectively. The test solution
was added into a 10 mm path length quartz cuvette on an Agilent cary300 UV spectrophotometer
equipped with a thermal program. A temperature-absorbance curve at a wavelength of 260 nm was
recorded, wherein the heating rate was 0.5 °C/min, and the temperature was raised from 20.0 °C to
95 °C. The double-strand melting temperature Tm was obtained by calculating the first derivative of

A 03225015 2004. 1 HNE temperature-absorbance curve according to the spectrophotometer manual. The Tm values are
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shown in Table 12:

Table 12. Double-strand melting temperature Tm

siRNA Tm(°C) Reference siRNA Tm(°C) ATm(°C)
siRNA1 80.97 Reference siRNA1 78.06 2.91
siRNA2 80.02 Reference siRNA2 78.12 1.90
siRNA3 79.07 Reference siRNA3 76.32 2.75
siRNA4 80.17 Reference siRNA4 77.98 2.19
siRNAS 78.22 Reference siRNAS 76.26 1.96
siRNA6 89.26 Reference siRNA6 87.93 1.33
siRNA7 90.07 Reference siRNA7 87.98 2.09

Reference siRNAl-reference siRNA7 are siRNAs having the same base sequence as siRNAI-
siRNA7, but are siRNAs without any modified nucleotide at positions with stabilizing modified
nucleotides in siRNA1-siRNA7:

A Tm value (siRNA to be tested) = Tm (siRNA) - Tm (reference siRNA).

According to the results in Table 12, compared with the case where an unmodified nucleotide is
present at the same position, the double-stranded oligonucleotide of the present disclosure comprising
a stabilizing modified nucleotide and the conjugate thereof have a higher double-strand melting
temperature. The double-stranded melting temperature increased by at least 1.33 °C, wherein siRNA1

had the most increase, that is 2.91 °C compared with the reference siRNA.

Some embodiments of the present disclosure have been described in detail above, but the present
disclosure is not limited to the specific details of the embodiments. Within the scope of the technical
concept of the present disclosure, various simple modifications may be made to the technical solutions
of the present disclosure. These simple modifications all belong to the protection scope of the present

disclosure.

In addition, it should be noted that the various specific technical features described in some
embodiments above can be combined in any suitable manner where the features do not contradict
each other. In order to avoid unnecessary repetition, such combinations will not be illustrated

separately.

In addition, various implementations of the present disclosure may be combined arbitrarily, as long
as they do not violate the idea of the present disclosure, and they should also be regarded as the

content disclosed in the present disclosure.

CA 03225015 2024-1-5
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CLAIMS

1. An siRNA, wherein the siRNA comprises a sense strand and an antisense strand; the sense
strand comprises a nucleotide sequence I, and the antisense strand comprises a nucleotide
sequence II; both the nucleotide sequence I and the nucleotide sequence II consist of 19
nucleotides, and each of the nucleotides in the nucleotide sequence I and the nucleotide
sequence II is a modified or unmodified nucleotide; the nucleotide sequence I and the
nucleotide sequence II are at least partially reversely complementary to form a double-
stranded region, and the nucleotide sequence II is at least partially reversely complementary
to a first nucleotide sequence segment; the first nucleotide sequence segment is a nucleotide
sequence with 19 nucleotides in length in an mRNA expressed by an apolipoprotein C3 gene;
in the direction from the 5' end to the 3' end, at least one of the 3rd-6th nucleotides in the
nucleotide sequence Il is a stabilizing modified nucleotide; the stabilizing modified nucleotide
refers to a nucleotide whose ribose hydroxyl group at the 2' position is substituted with a
stabilizing modification group; compared with an siRNA whose nucleotides at the
corresponding positions are unmodified nucleotides, the siRNA comprising the stabilizing
modified nucleotide has increased thermostability, and the steric hindrance of the stabilizing
modification group is greater than that of 2'-O-methyl.

2. The siRNA according to claim 1, wherein in the direction from the 5' end to the 3' end, the
3rd or 5th nucleotide in the nucleotide sequence II is the stabilizing modified nucleotide.

3. The siRNA according to claim 1 or 2, wherein in the direction from the 5' end to the 3' end,
no more than 2 nucleotides of the 3rd-9th nucleotides in the nucleotide sequence II are the
stabilizing modified nucleotides.

4. The siRNA according to any one of claims 1-3, wherein the increase in the thermostability
of the siRNA refers to an increase of the Tm of the siRNA, and the Tm is the double-strand
melting temperature of the siRNA.

5. The siRNA according to claim 4, wherein the increase in the thermostability of the siRNA
refers to an increase of at least 0.05 °C of the Tm of the siRNA.

6. The siRNA according to claim 4, wherein the increase in the thermostability of the siRNA
refers to an increase of 0.1-6 °C of the Tm of the siRNA.

7. The siRNA according to claim 4, wherein the increase in the thermostability of the siRNA
refers to an increase of 0.5-4 °C of the Tm of the siRNA.

ca 03225015 2024-1-8. The siIRNA according to any one of claims 1-7, wherein each of the stabilizing modification
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groups independently has a structure represented by -X-R, wherein X is O, NR', S or SiR">; R
is one of C»-Cs alkyl, substituted C»-Cs alkyl, Cs-Cs aryl and substituted Cs-Csg aryl; each R’
is independently one of H, C;-Cg alkyl, substituted C;-C¢ alkyl, C6-Csg aryl and substituted Cq-
Cs aryl; the substituted C»-Cs alkyl, substituted Cs-Csg aryl or substituted Ci-Cs alkyl refers to
a group formed by replacing one or more hydrogen atoms on C;-Cs alkyl, Cs-Cs aryl or Ci-
Cs alkyl by a substituent, and the substituent is selected from one or more of the following
substituents: Ci-Cs alkyl, C¢-Cg aryl, C1-Cs alkoxy, halogen, oxo and sulfanylidene.

9. The siRNA according to claim 8, wherein each of the stabilizing modification groups is
independently selected from one of 2'-O-methoxyethyl, 2'-O-allyl, 2'-C-allyl, 2'-O-2-N-
methylamino-2-oxoethyl, 2'-O-2-N,N-dimethylaminoethyl, 2'-O-3-aminopropyl and 2'-O-
2 ,4-dinitrophenyl.

10. The siRNA according to claim 9, wherein each of the stabilizing modification groups is
2'-O-methoxyethyl.

11. The siRNA according to any one of claims 1-10, wherein the nucleotide sequence I and
the nucleotide sequence set forth in SEQ ID NO: 1 are equal in length and differ by no more
than 3 nucleotides; the nucleotide sequence II and the nucleotide sequence set forth in SEQ
ID NO: 2 are equal in length and differ by no more than 3 nucleotides:

5'- CAAUAAAGCUGGACAAGAZ: -3' (SEQ ID NO:1);

5'- Z,>UCUUGUCCAGCUUUAUUG -3' (SEQ ID NO:2),

wherein Z; is A, Z is U, the nucleotide sequence I contains nucleotide Z3 corresponding to
Z in position, the nucleotide sequence Il contains nucleotide Zs corresponding to Z, in
position, and Z4 is the first nucleotide at the 5' end of the antisense strand;

or the nucleotide sequence I and the nucleotide sequence set forth in SEQ ID NO: 45 are equal
in length and differ by no more than 3 nucleotides; the nucleotide sequence II and the
nucleotide sequence set forth in SEQ ID NO: 46 are equal in length and differ by no more
than 3 nucleotides:

5'- UUAAAAGGGACAGUAUUCZs -3' (SEQ ID NO:45);

5'- Z&GAAUACUGUCCCUUUUAA -3' (SEQ ID NO:46),

wherein Zs is U, Zg is A, the nucleotide sequence I contains nucleotide Z7 corresponding to
Zs in position, the nucleotide sequence Il contains nucleotide Zg corresponding to Zs in
position, and Zg is the first nucleotide at the 5' end of the antisense strand;

or the nucleotide sequence I and the nucleotide sequence set forth in SEQ ID NO: 105 are
equal in length and differ by no more than 3 nucleotides; the nucleotide sequence II and the
nucleotide sequence set forth in SEQ ID NO: 106 are equal in length and differ by no more

than 3 nucleotides:
CA 03225015 2024-1-5
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5'- GGACAGUAUUCUCAGUGCZo -3'(SEQ ID NO:105);

5'- Z10GCACUGAGAAUACUGUCC -3(SEQ ID NO:106),

wherein Zg is U, Zj¢ is A, the nucleotide sequence I contains nucleotide Zi; corresponding to
Zy in position, the nucleotide sequence II contains nucleotide Zi> corresponding to Zio in
position, and Zg is the first nucleotide at the 5' end of the antisense strand.

12. The siRNA according to claim 11, wherein the first nucleotide sequence segment is the
nucleotide sequence set forth in SEQ ID NO: 1; or the first nucleotide sequence segment is
the nucleotide sequence set forth in SEQ ID NO: 45; or the first nucleotide sequence segment
is the nucleotide sequence set forth in SEQ ID NO: 105.

13. The siRNA according to claim 11 or 12, wherein the nucleotide sequence I and the
nucleotide sequence set forth in SEQ ID NO: 1 differ by no more than 1 nucleotide, and/or
the nucleotide sequence II and the nucleotide sequence set forth in SEQ ID NO: 2 differ by
no more than 1 nucleotide;

or the nucleotide sequence I and the nucleotide sequence set forth in SEQ ID NO: 45 differ
by no more than 1 nucleotide, and/or the nucleotide sequence II and the nucleotide sequence
set forth in SEQ ID NO: 46 differ by no more than 1 nucleotide;

or the nucleotide sequence I and the nucleotide sequence set forth in SEQ ID NO: 105 differ
by no more than 1 nucleotide, and/or the nucleotide sequence II and the nucleotide sequence
set forth in SEQ ID NO: 106 differ by no more than 1 nucleotide.

14. The siRNA according to claim 13, wherein the nucleotide difference between the
nucleotide sequence II and the nucleotide sequence set forth in SEQ ID NO: 2 comprises the
difference at Z4 position, and Zs is selected from A, G or C;

or the nucleotide difference between the nucleotide sequence II and the nucleotide sequence
set forth in SEQ ID NO: 46 comprises the difference at Zg position, and Zs is selected from
G,CorU;

or the nucleotide difference between the nucleotide sequence II and the nucleotide sequence
set forth in SEQ ID NO: 106 comprises the difference at Zi, position, and Z1, is selected from
G,CorU.

15. The siRNA according to any one of claims 11-14, wherein Z3 is a nucleotide
complementary to Zs; or Zs is a nucleotide complementary to Zs;, or Zs is a nucleotide
complementary to Z;.

16. The siRNA according to any one of claims 1-15, wherein the nucleotide sequence II is
substantially reversely complementary, virtually reversely complementary or completely
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reversely complementary to the first nucleotide sequence segment; the substantially reversely
complementary means that there are no more than 3 base mismatches between the two
nucleotide sequences; the virtually reversely complementary means that there are no more
than 1 base mismatch between the two nucleotide sequences; the completely reversely
complementary means that there is no mismatch between the two nucleotide sequences.

17. The siRNA according to claim 16, wherein in the direction from the 5' end to the 3' end,
the nucleotides at the 2nd-19th positions of the nucleotide sequence II are completely
reversely complementary to the nucleotides at the 1st-18th positions of the first nucleotide
sequence segment.

18. The siRNA according to claim 17, wherein the nucleotide sequence II is completely
reversely complementary to the nucleotide sequence I, or there is a base mismatch between
the second nucleotide in the nucleotide sequence II in the direction from the 5' end to the 3'
end and the second nucleotide in the nucleotide sequence I in the direction from the 3' end to
the 5' end.

19. The siRNA according to any one of claims 1-18, wherein the sense strand and the antisense
strand have the same or different lengths; the length of the sense strand is 19-23 nucleotides;
the length of the antisense strand is 19-26 nucleotides; the nucleotide sequence I is the
nucleotide sequence set forth in SEQ ID NO: 3; the nucleotide sequence II is the nucleotide
sequence set forth in SEQ ID NO: 4:

5'- CAAUAAAGCUGGACAAGAZ; -3'(SEQ ID NO:3);

5'- Zs2UCUUGUCCAGCUUUAUUG -3'(SEQ ID NO:4),

wherein Z3 is selected from A, U, G or C, and Z4 is a nucleotide complementary to Z3;

or the nucleotide sequence I is a nucleotide sequence set forth in SEQ ID NO: 47, and the
nucleotide sequence II is a nucleotide sequence set forth in SEQ ID NO: 48:

5'- UUAAAAGGGACAGUAUUCZ; -3'(SEQ ID NO:47);

5'- ZsGAAUACUGUCCCUUUUAA -3'(SEQ ID NO:48),

wherein Z7 is selected from A, U, G or C, and Zsg is a nucleotide complementary to Z7;

or the nucleotide sequence I is a nucleotide sequence set forth in SEQ ID NO: 107, and the
nucleotide sequence II is a nucleotide sequence set forth in SEQ ID NO: 108:

5'- GGACAGUAUUCUCAGUGCZ,; -3'(SEQ ID NO:107);

5'- Z12GCACUGAGAAUACUGUCC -3(SEQ ID NO:108),

wherein Z1; is selected from A, U, G or C, and Z> is a nucleotide complementary to Z1;.

20. The siRNA according to claim 19, wherein Z3 is A and Z4 is U; or Z7 is U and Zg is A; or
Zy11is U and Z» is A.

CA 03225015 2024-1-5
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21. The siRNA according to any one of claims 1-20, wherein in the direction from the 5' end
to the 3' end, if the 2nd, 6th, 14th, and 16th nucleotides in the nucleotide sequence II are not
the stabilizing modified nucleotides, the same are 2'-fluoro-modified nucleotides.

22. The siRNA according to claim 21, wherein all nucleotides in the nucleotide sequence 11
are modified nucleotides; in the direction from the 5' end to the 3' end, all the nucleotides in
the nucleotide sequence II are modified nucleotides; in the direction from the 5' end to the 3'
end, if the 2nd, 6th, 14th, and 16th nucleotides in the nucleotide sequence II are not the
stabilizing modified nucleotides, the same are 2'-fluoro-modified nucleotides, and the other
nucleotides in the nucleotide sequence II are each independently one of non-fluoro-modified
nucleotides.

23. The siRNA according to any one of claims 1-22, wherein in the direction from the 5' end
to the 3' end, the 7th-9th nucleotides in the nucleotide sequence I are 2'-fluoro-modified
nucleotides.

24. The siRNA according to claim 23, wherein all nucleotides in the nucleotide sequence I
are modified nucleotides; in the direction from the 5' end to the 3' end, the 7th-9th nucleotides

in the nucleotide sequence I are 2'-fluoro-modified nucleotides.

25. The siRNA according to claim 24, wherein all nucleotides in the nucleotide sequence I
are modified nucleotides; in the direction from the 5' end to the 3' end, the 7th-9th nucleotides
in the nucleotide sequence I are 2'-fluoro-modified nucleotides, and the other nucleotides in
the nucleotide sequence I are each independently one of non-fluoro-modified nucleotides.

26. The siRNA according to any one of claims 1-25, wherein the sense strand also contains a
nucleotide sequence I1I, and the antisense strand also contains a nucleotide sequence IV, each
nucleotide in the nucleotide sequence III and the nucleotide sequence IV is independently one
of non-fluoro-modified nucleotides and is not the stabilizing modified nucleotide; the length
of the nucleotide sequence Il is 1, 2, 3 or 4 nucleotides; the nucleotide sequence IV and the
nucleotide sequence I1I are equal in length, and the nucleotide sequence I'V and the nucleotide
sequence III are virtually reversely complementary or completely reversely complementary;
the nucleotide sequence III is linked to the 5' end of the nucleotide sequence I, and the
nucleotide sequence IV is linked to the 3' end of the nucleotide sequence II; the nucleotide
sequence IV is virtually reversely complementary or completely reversely complementary to
the second nucleotide sequence segment, and the second nucleotide sequence segment refers
to a nucleotide sequence adjacent to the first nucleotide sequence segment and having the
same length as the nucleotide sequence IV in the mRNA expressed by an APOC3 gene.

CA 03225015 2024-1-5
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27. The siRNA according to claim 26, wherein the nucleotide sequence I and the nucleotide
sequence set forth in SEQ ID NO: 1 are equal in length and differ by no more than 3
nucleotides, and both the nucleotide sequences III and IV are 1 nucleotide in length, the base
of the nucleotide sequence III is C, and the base of the nucleotide sequence IV is G; or both
the nucleotide sequences III and TV are 2 nucleotides in length, the base composition of the
nucleotide sequence I1I is CC, and the base composition of the nucleotide sequence IV is GG;
or both the nucleotide sequences III and IV are 3 nucleotides in length, the base composition
of the nucleotide sequence III is UCC, and the base composition of the nucleotide sequence
IV is GGA,; or both the nucleotide sequences III and IV are 4 nucleotides in length, the base
composition of the nucleotide sequence III is CUCC, and the base composition of the
nucleotide sequence IV is GGAG.

28. The siRNA according to claim 27, wherein the length of the second nucleotide sequence
segment is 1, 2, 3 or 4 nucleotides, and the base composition is C, CC, UCC or CUCC,
respectively.

29. The siRNA according to claim 26, wherein the nucleotide sequence I and the nucleotide
sequence set forth in SEQ ID NO: 45 are equal in length and differ by no more than 3
nucleotides, and both the nucleotide sequences III and IV are 1 nucleotide in length, the base
of the nucleotide sequence III is C, and the base of the nucleotide sequence IV is G; or both
the nucleotide sequences III and IV are 2 nucleotides in length, the base composition of the
nucleotide sequence Il is GC, and the base composition of the nucleotide sequence IV is GC;
or both the nucleotide sequences III and IV are 3 nucleotides in length, the base composition
of the nucleotide sequence Il is UGC, and the base composition of the nucleotide sequence
IV is GCA; or both the nucleotide sequences III and IV are 4 nucleotides in length, the base
composition of the nucleotide sequence IIl is UUGC, and the base composition of the
nucleotide sequence IV is GCAA.

30. The siRNA according to claim 29, wherein the length of the second nucleotide sequence
segment is 1, 2, 3 or 4 nucleotides, and the base composition is C, GC, GCA or GCAA,
respectively.

31. The siRNA according to claim 26, wherein the nucleotide sequence I and the nucleotide
sequence set forth in SEQ ID NO: 105 are equal in length and differ by no more than 3
nucleotides, and both the nucleotide sequences III and IV are 1 nucleotide in length, the base
of the nucleotide sequence III is G, and the base of the nucleotide sequence IV is C; or both

the nucleotide sequences III and TV are 2 nucleotides in length, the base composition of the
CA 03225015 2024-1-5
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nucleotide sequence Il is AG and the base composition of the nucleotide sequence IV is CU;
or both the nucleotide sequences III and IV are 3 nucleotides in length, the base composition
of the nucleotide sequence Il is AAG, and the base composition of the nucleotide sequence
IV is CUU; or both the nucleotide sequences III and IV are 4 nucleotides in length, the base
composition of the nucleotide sequence IIl is AAAG, and the base composition of the
nucleotide sequence IV is CUUU.

32. The siRNA according to claim 31, wherein the length of the second nucleotide sequence
segment is 1, 2, 3 or 4 nucleotides, and the base composition is G, AG, AAG or AAAG,
respectively.

33. The siRNA according to any one of claims 1-32, wherein the siRNA also contains an
oligonucleotide sequence V, each nucleotide in the oligonucleotide sequence V is
independently one of the non-fluoro-modified nucleotides and is not the stabilizing modified
nucleotide, the length of the nucleotide sequence V is 1 to 3 nucleotides, and the nucleotide
sequence V is linked to the 3' end of the antisense strand, thereby constituting the 3' overhang
of the antisense strand.

34. The siRNA according to claim 33, wherein the length of the nucleotide sequence V is 2
nucleotides, and in the direction from the 5' end to the 3' end, the nucleotide sequence V is 2
consecutive thymine deoxyribonucleotides, 2 consecutive uracil ribonucleotides, or is
completely reversely complementary to a third nucleotide sequence segment; the third
nucleotide sequence segment refers to a nucleotide sequence adjacent to the first nucleotide
sequence segment or the second nucleotide sequence segment and having the same length as
the nucleotide sequence V in the mRNA expressed by an APOC3 gene.

35. The siRNA according to claim 34, wherein the first nucleotide sequence segment has the
nucleotide sequence set forth in SEQ ID NO: 1, and the base composition of the third
nucleotide sequence segment is CC; or the first nucleotide sequence segment has the
nucleotide sequence set forth in SEQ ID NO: 45, and the base composition of the third
nucleotide sequence segment is GC; or the first nucleotide sequence segment has the
nucleotide sequence set forth in SEQ ID NO: 105, and the base composition of the third
nucleotide sequence segment is AG.

36. The siRNA according to any one of claims 1-35, wherein, the sense strand of the siRNA
contains the nucleotide sequence set forth in SEQ ID NO: 5, and the antisense strand contains
the nucleotide sequence set forth in SEQ ID NO: 6:

5'- CAAUAAAGCUGGACAAGAZ; -3'(SEQ ID NO:5);
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5'- Zs2UCUUGUCCAGCUUUAUUGGG -3'(SEQ ID NO:6),

wherein, Z4 is the first nucleotide at the 5' end of the antisense strand, Zs is selected from A,
U, G or C, and Z; is a nucleotide complementary to Z3;

or the sense strand of the siRNA contains the nucleotide sequence set forth in SEQ ID NO: 7,
and the antisense strand of the siRNA contains the nucleotide sequence set forth in SEQ ID
NO: 8:

5'- CCCAAUAAAGCUGGACAAGAZ; -3'(SEQ ID NO:7);
5'-ZsUCUUGUCCAGCUUUAUUGGGAG-3' (SEQ ID NO: 8), wherein, Z4 is the first
nucleotide at the 5' end of the antisense strand, Z3 is selected from A, U, Gor C, and Z4 is a
nucleotide complementary to Zs;

or the sense strand of the siRNA contains the nucleotide sequence set forth in SEQ ID NO:
49, and the antisense strand contains the nucleotide sequence set forth in SEQ ID NO: 50:
5'- UUAAAAGGGACAGUAUUCZ; -3'(SEQ ID NO:49);

5'- ZsGAAUACUGUCCCUUUUAAGC -3'(SEQ ID NO:50),

wherein, Zsz is the first nucleotide at the 5' end of the antisense strand, Z7 is selected from A,
U, G or C, and Zs is a nucleotide complementary to Z7;

or the sense strand of the siRNA contains the nucleotide sequence set forth in SEQ ID NO:
51, and the antisense strand contains the nucleotide sequence set forth in SEQ ID NO: 52:
5'- GCUUAAAAGGGACAGUAUUCZ; -3'(SEQ ID NO:51);

5'- ZsGAAUACUGUCCCUUUUAAGCAA -3'(SEQ ID NO:52),

wherein, Zsz is the first nucleotide at the 5' end of the antisense strand, Z7 is selected from A,
U, G or C, and Zs is a nucleotide complementary to Z7;

or the sense strand of the siRNA contains the nucleotide sequence set forth in SEQ ID NO:
49, and the antisense strand contains the nucleotide sequence set forth in SEQ ID NO: 149:
5'- UUAAAAGGGACAGUAUUCZ; -3'(SEQ ID NO:49);

5'- ZsGAAUACUGUCCCUUUUAAUU -3'(SEQ ID NO:149),

wherein, Zsz is the first nucleotide at the 5' end of the antisense strand, Z is selected from A,
U, G or C, and Zs is a nucleotide complementary to Z7;

or the sense strand of the siRNA contains the nucleotide sequence set forth in SEQ ID NO:
51, and the antisense strand contains the nucleotide sequence set forth in SEQ ID NO: 150:
5'- GCUUAAAAGGGACAGUAUUCZ; -3'(SEQ ID NO:51);

5'- ZsGAAUACUGUCCCUUUUAAGCUU -3(SEQ ID NO:150),

wherein, Zsz is the first nucleotide at the 5' end of the antisense strand, Z is selected from A,
U, G or C, and Zs is a nucleotide complementary to Z7;

or the sense strand of the siRNA contains the nucleotide sequence set forth in SEQ ID NO:
109, and the antisense strand contains the nucleotide sequence set forth in SEQ ID NO: 110:
5'- GGACAGUAUUCUCAGUGCZ1: -3'(SEQ ID NO:109);

5'- Z1xGCACUGAGAAUACUGUCCCU -3'(SEQ ID NO:110),
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wherein, Z12 is the first nucleotide at the 5' end of the antisense strand, Z1: is selected from A,
U, G or C, and Z1 is a nucleotide complementary to Z1;

or the sense strand of the siRNA contains the nucleotide sequence set forth in SEQ ID NO:
111, and the antisense strand contains the nucleotide sequence set forth in SEQ ID NO: 112:
5'- AGGGACAGUAUUCUCAGUGCZ: -3'(SEQ ID NO:111);

5'- Z12,GCACUGAGAAUACUGUCCCUUU -3(SEQ ID NO:112),

wherein 7 is the first nucleotide at the 5' end of the antisense strand, Z; is selected from A,
U, G or C, and Z1 is a nucleotide complementary to Zi.

37. The siRNA according to any one of claims 1-36, wherein each of the non-fluoro-modified
nucleotides is independently selected from one of a nucleotide or nucleotide analog formed
by replacing the hydroxyl at the 2' position of a ribosyl group of the nucleotide with a non-
fluorine group.

38. The siRNA according to any one of claims 1-37, wherein each of the non-fluoro-modified
nucleotides is a methoxy-modified nucleotide, and the methoxy-modified nucleotide refers to
a nucleotide formed by replacing the 2'-hydroxyl of a ribosyl group with methoxy.

39. The siRNA according to any one of claims 1-38, wherein the siRNA is one of siAPOC3al-
M1, siAPOC3al-M2, siAPOC3a2-M1, siAPOC3a2-M2, siAPOC3b1-M1, siAPOC3b1-M2,
siAPOC3b2-M1, siAPOC3b2-M2, siAPOC3b3-M1, siAPOC3b3-M2, siAPOC3b4-M1,
siAPOC3b4-M2, siAPOC3c1-M1, siAPOC3c1-M2, siAPOC3¢2-M1, and siAPOC3c2-M2.

40. The siRNA according to any one of claims 1-38, wherein at least one phosphate group in
a phosphate-sugar backbone of at least one single strand of the sense strand and the antisense
strand is a phosphate group having a modified group, and the phosphate group having a
modified group exists in at least one in the group consisting of the following positions:
between the 1st nucleotide and the 2nd nucleotide at the 5' end of the sense strand;

between the 2nd nucleotide and the 3rd nucleotide at the 5' end of the sense strand;

between the 1st nucleotide and the 2nd nucleotide at the 3' end of the sense strand;

between the 2nd nucleotide and the 3rd nucleotide at the 3' end of the sense strand;

between the 1st nucleotide and the 2nd nucleotide at the 5' end of the antisense strand;
between the 2nd nucleotide and the 3rd nucleotide at the 5' end of the antisense strand;
between the 1st nucleotide and the 2nd nucleotide at the 3' end of the antisense strand; and
between the 2nd nucleotide and the 3rd nucleotide at the 3' end of the antisense strand.

41. The siRNA according to claims 40, wherein the siRNA is one of siAPOC3al-MI1S,
siAPOC3al-M2S, siAPOC3a2-M18S, siAPOC3a2-M2S, siAPOC3bl1-M1S, siAPOC3bl-
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M2S, siAPOC3b2-M1S, siAPOC3b2-M2S, siAPOC3b3-M1S, siAPOC3b3-M2S,
siAPOC3b4-M18S, siAPOC3b4-M2S, siAPOC3cl1-M1S, siAPOC3cl-M2S, siAPOC3c2-
M1S, and siAPOC3c2-M2S.

42. The siRNA according to any one of claims 1-38 and 40, wherein the 5' end nucleotide of
the antisense strand is a 5'-phosphate nucleotide or a nucleotide modified by a 5'-phosphate

analog.

43. The siRNA according to claim 42, wherein the siRNA is one of siAPOC3al-M1P1,
siAPOC3al-M2P1, siAPOC3a2-M1P1, siAPOC3a2-M2P1, siAPOC3al-M1SP1,
siAPOC3al-M2SP1, siAPOC3a2-M1SP1, siAPOC3a2-M2SP1, siAPOC3bl1-M1P1,
siAPOC3b1-M2P1, siAPOC3b2-M1P1, siAPOC3b2-M2P1, siAPOC3bl1-MI1SPI1,
siAPOC3b1-M2SP1, siAPOC3b2-M1SP1, siAPOC3b2-M2SP1, siAPOC3b3-M1P1,
siAPOC3b3-M2P1, siAPOC3b4-M1P1, siAPOC3b4-M2P1, siAPOC3b3-M1SPI1,
siAPOC3b3-M2SP1, siAPOC3b4-M1SP1, siAPOC3b4-M2SP1, siAPOC3cl1-M1P1,
siAPOC3c1-M2P1,  siAPOC3c2-M1P1,  siAPOC3c¢2-M2P1, siAPOC3c1-M1SP1,
siAPOC3c1-M2SP1, siAPOC3¢c2-M1SP1, and siAPOC3c2-M2SP1.

44. A pharmaceutical composition, comprising the siRNA according to any one of claims 1-

43 and a pharmaceutically acceptable carrier.

45. An siRNA conjugate, comprising the siRNA according to any one of claims 1-43 and a
conjugated group conjugated to the siRNA, wherein the conjugated group comprises a linker
and a pharmaceutically acceptable targeting group, and the siRNA, the linker and the targeting
group are sequentially linked covalently or non-covalently; each of the targeting groups is
selected from ligands capable of binding to a cell surface receptor.

46. Use of the siRNA according to any one of claims 1 to 43 and/or the pharmaceutical
composition according to claim 44 and/or the siRNA conjugate according to claim 45 in the
preparation of a medicament for treating and/or preventing diseases or symptoms associated
with the level of an mRNA expressed by an APOC3 gene.

47. The use according to claim 46, wherein the disease or symptom associated with the level
of the mRNA expressed by the APOC3 gene is dyslipidemia.

48. A method for treating and/or preventing diseases or symptoms associated with the level
of the mRNA expressed by the APOC3 gene, the method comprising: administering to a

subject in need thereof the siRNA according to any one of claims 1-43 and/or the
CA 03225015 2024-1-5
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pharmaceutical composition according to claim 44 and/or the siRNA conjugate according to
claim 45.

49. The method according to claim 48, wherein the disease or symptom associated with the
level of the mRNA expressed by the APOC3 gene is dyslipidemia.

50. A method for inhibiting the expression level of the APOC3 gene in a cell, the method
comprising: contacting an effective dose of the siRNA according to any one of claims 1-43
and/or the pharmaceutical composition according to claim 44 and/or the siRNA conjugate
according to claim 45 with the cell.

51. A kit, comprising the siRNA according to any one of claims 1-43 and/or the

pharmaceutical composition according to claim 44 and/or the siRNA conjugate according to
claim 45.
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