DESCRIPTION

TITLE OF INVENTION: DOUBLE-STRANDED OLIGONUCLEOTIDE,
CONJUGATE THEREOF, AND USE THEREOF

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] The present disclosure claims the priority to the Chinese patent application with the
filing No. 202310574400.2, filed on May 19, 2023 with the China National Intellectual
Property Administration, and entitled “DOUBLE-STRANDED OLIGONUCLEOTIDE,
CONJUGATE THEREOF, AND USE THEREOF”, the contents of which are incorporated

herein by reference in entirety.

TECHNICAL FIELD
[0002] The present disclosure relates to the field of oligonucleotides, and specifically to a
preparation method for a modified double-stranded oligonucleotide, an oligonucleotide

conjugate or a composition and use thereof.

BACKGROUND ART

[0003] It is well known in the art that double-stranded oligonucleotides (dsRNAs) direct
gene-specific  post-transcriptional silencing, and have been employed as active
pharmaceutical ingredients with proven efficacy.

[0004] It is widely acknowledged that the development of RNA interference (RNA1)-based
drugs requires double-stranded oligonucleotide molecules with good gene-silencing
properties or inhibitory activities, which typically need modifications. For example, siRNA
duplexes comprising alternative modifications are used, and it is common to stabilize siRNA
in serum through different combinations of 2°-OMe, 2’°-F and phosphorothioate modifications.
However, different modifications usually lead to variations in activity of double-stranded
oligonucleotides or even loss of activity. For example, Tai, W. (“Chemical modulation of
siRNA lipophilicity for efficient delivery.” J Control Release 307: 98-107) proposed that one
or more MOE modifications impair siRNA activity.

[0005] In the proprietary medicine of double-stranded oligonucleotides, the development of
modification strategies for double-stranded oligonucleotides with optimal pharmaceutical

activity remains an ongoing pursuit in the art.



SUMMARY

[0006] The present disclosure aims at solving one of the technical problems in the related
art at least to some extent.

[0007] In view of this, in one aspect, the present disclosure provides a double-stranded
oligonucleotide (dsRNA) for inhibiting expression of a target gene, wherein the double-
stranded oligonucleotide comprises a sense strand and an antisense strand, each having 17 to
35 nucleotides, each nucleotide being a modified or unmodified nucleotide; the sense strand
and the antisense strand are at least partially reversely complementary to form a double-
stranded region, and the double-stranded region has a nucleotide with sterically bulky
modification and/or nucleotide with disubstitution modification, wherein composition of the
double-stranded region is as represented by following Formula (I):

8S:57- (N)a - (X)p - (N)o' - (X)g - (N)e - (X - (N) ¢ -3”

AS: 37 - (N)a - (X)p- (N)b - (X)q - (N)e -5 @.

[0008] Herein, SS represents the sense strand, and AS represents the antisense strand.
[0009] In Formula (I), each X independently represents a nucleotide in which 2’-hydroxyl
group of ribose is substituted with a sterically bulky group or a nucleotide in which 2’-
position is substituted with disubstituent (i.e., 2’-hydroxyl group and hydrogen are both
substituted), wherein the 2’-sterically bulky group is selected from groups with a greater
steric bulk than 2’-methoxy; and each substituent in the disubstitution is independently
selected from C;-Cs alkyl or halogen.

[0010] In some embodiments, when the X represents a nucleotide in which 2’-hydroxyl
group is substituted with a sterically bulky group, the sterically bulky group is independently
selected from 2’-(O)mi1(CH2)n(O)m2R1, wherein each of m1 and m2 is independently O or 1,
and n is an integer selected from 0 to 6; R is selected from substituted or unsubstituted Ci-Cs
alkyl, or -Si(R2)3, wherein each R» is independently selected from substituted or unsubstituted
C1-Cs alkyl, and substituted or unsubstituted Ci-C¢ alkoxy, wherein the substituent comprises
one or more substituents selected from the group consisting of halogen, Ci-Cs alkyl, Ci-Csg
alkoxy, hydroxyl group, amino group, cycloalkyl having up to 6 carbon atoms, aryl having up

to 12 carbon atoms, and heteroaryl having up to 12 carbon atoms.

[0011] In some embodiments, m1=0, n=0, m2=1, and R1=Si(R>)s.

[0012] In some embodiments, m1=1, m2=0, and n is a positive integer.



[0013] In some embodiments, each X is a nucleotide with modification independently
selected from 2’-O(CH2),OR or 2°-R3-2’-R4. Herein, n is 1 or 2, and substituents R; and R»
are as defined in the above. Herein, each of R3 and R4 is independently selected from Ci-Cs
alkyl or halogen. Optionally, the halogen is fluorine. Optionally, the C;-Cs alkyl is selected
from methyl group or ethyl group.

[0014] In Formula (I), each N independently represents an unmodified nucleotide, or a
nucleotide in which 2’-position of ribose is modified and which is not X (i.e., not being the
abovementioned 2’-modification in X). Optionally, the modified nucleotide is selected from
the group consisting of 2’-O-alkyl, 2’-alkyl, 2’-substituted alkyl, 2’-halo, 2’-deoxy (i.e., 2’-H
modification), and a nucleotide analog. Herein, the alkyl has 1-6 carbon atoms, and the
nucleotide analog is selected from the group consisting of ENA, BNA, LNA, GNA and UNA;
optionally, the 2’-substituted alkyl has 1-6 carbon atoms in total. In the present disclosure, the
alkyl group comprises branched-chain or straight-chain alkyl group.

[0015] Preferably, each N is independently selected from nucleotide modified with 2’-OMe,
nucleotide modified with 2’°-F or nucleotide modified with 2’-deoxy.

[0016] In Formula I, each of a, a’, p,p’,b,b’,q,q’, ¢, c’,r’, and d’ in the general structural
formula of the double-stranded region independently represents the number of nucleotides,
wherein

[0017] a’ is an integer selected from 3 to §; p’ is an integer selected from 0 to 3; b’ is an
integer selected from 4 to 13; q’ is an integer selected from 0 to 4; ¢’ is an integer selected
from 3 to 9; r’ is an integer selected from 0 to 3; d’ is an integer selected from 0 to 9; a is an
integer selected from 4 to 7; p is an integer selected from 0 to 1; b is an integer selected from
4 to 8; q is an integer selected from 0 to 4; ¢ is an integer selected from 6 to 10; and p’, q°, 1’
p and q are not simultaneously 0, and optionally, 0<q’+r’<4.

[0018] In some embodiments of the present disclosure, in a double-stranded
oligonucleotide molecule comprising the double-stranded region represented by the above
Formula (I), in a direction from 5’-end to 3’-end, a nucleotide sequence of the strand sense
and/or antisense strand has at least one modified nucleotide X, i.e., a nucleotide with
sterically bulky modification and/or a nucleotide modified with disubstituent, at a specific
position.

[0019] In some embodiments of the present disclosure, in the direction from the 5’-end to
the 3’-end, the nucleotide with sterically bulky modification and/or modified with

disubstituent is located at a specific position of the antisense strand in the double-stranded



region represented by Formula (I), the specific position being at least one of positions 10 and
15.

[0020] In some embodiments of the present disclosure, the specific position further
comprises at least one of positions 8-10.

[0021] In some embodiments of the present disclosure, the nucleotide with sterically bulky
modification and/or modified with disubstituent is located at a specific position of the sense
strand in the double-stranded region represented by Formula (I), wherein the specific position
is opposite to at least one of positions 2, 8, 12 and 15 (in the direction from the 5’-end to the
3’-end) of the antisense strand (i.e., at an opposite site).

[0022] In some embodiments of the present disclosure, the modified nucleotide X on the
sense strand is located at a site opposite to any of positions 2, 8, and 15 of the antisense
strand complementary thereto.

[0023] In some embodiments, optionally, counting from the 5’-end, X is located at position
15 of the antisense strand, and the antisense strand comprises at least one fluoro modification
at position 9 or position 12, and/or a position of the sense strand opposite to position 10 of the
antisense strand is a fluoro modification.

[0024] In some embodiments of the present disclosure, (N)a comprises at least one
nucleotide modified with fluoro.

[0025] In some embodiments of the present disclosure, (N)c comprises at least two fluoro-
modified nucleotides.

[0026] In some embodiments of the present disclosure, when q’+c¢’+r’+d’=9, 0<q’+1r’<4.
[0027] In some embodiments of the present disclosure, in the direction from the 5’-end to
the 3’-end the first four nucleotides of (N)b’ on the sense strand comprise at least two fluoro-
modified nucleotides.

[0028] In some embodiments of the present disclosure, each X is a nucleotide with
modification independently selected from 2°-O-methoxyethyl (MOE), 2°-O-TBDMS, 2’-O-
TOM, and 2’-O-CH»-O-Rs, Rs being substituted or unsubstituted Ci-Csz alkyl; optionally,
each of the substituents is one or more independently selected from the following substituents:
halogen, Ci-Cs alkyl, Ci-Cs alkoxy, or amino group; and optionally, the halogen is fluorine.
Herein, MOE is methoxyethyl, TBDMS is fert-butyldimethylsilyl, and TOM is
tris(isopropyl)silyloxymethyl.

[0029] In some embodiments of the present disclosure, the nucleotide in which the 2’-

position is substituted with a disubstituent is selected from nucleotide modified with [2’-halo-



2’-halo] or [2’-halo-2’-alkyl] or [2’-alkyl-2’-alkyl], e.g., from nucleotide modified with
difluoro [2’-F-2’-F]. Optionally, the alkyl is C;-Cs alkyl.
[0030] In some embodiments of the present disclosure, the antisense strand further
comprises one or two phosphorothioate linkage modifications.
[0031] In some embodiments of the present disclosure, the double-stranded oligonucleotide
consists of a double-stranded region and a overhang region, that is, the double-stranded
oligonucleotide may further comprise one or more overhang regions at 3’-end or 5’-end or
both ends of one strand, wherein the overhang region may have a length of 1-6 nucleotides.
[0032] In some embodiments of the present disclosure, the double-stranded oligonucleotide
molecule comprising the overhang region can be represented by following Formula (II):

SS: 57-(Tu- (N)a - (Xp' - N - (X)g = (N)e» = (X - (N) ¢ -(T)e2-3”

AS: 37-(T)a- (Na - (X)p - (N)o - (X)g - (N)e -(T)-5" (ID).
[0033] Herein, SS represents the sense strand, AS represents the antisense strand; T
represents a nucleotide of the overhang, each of t1 and t2 is an integer independently selected
from 0 to 6, and cannot be simultaneously 0; and the remaining substituents are as defined for
the above Formula (I). Herein, each nucleotide T of the overhang independently represents a
modified or unmodified nucleotide, wherein the modified nucleotide is selected from the
group consisting of 2’-O-alkyl (2’-alkoxy), 2’-alkyl, 2’-substituted alkyl, 2’-halogen, 2’-
deoxy, abasic nucleotide, and inverted nucleotide; and optionally, the alkyl has 1-6 carbon
atoms, preferably, 1-3 carbon atoms. The substituent is selected from one or more of C1-C6
alkyl, C1-C6 alkoxy, halogen, and amino group.
[0034] In some embodiments of the present disclosure, the antisense strand of the double-
stranded oligonucleotide has a nucleotide overhang at the 3’-end, and the 5’-end is blunt; and
the overhang comprises 1-3 nucleotides. In this case, the double-stranded oligonucleotide

molecule can be represented by following Formula (I1a):

$S:57-(N)a - (X)pr - (N - (X)g' - (N)e' = (X)r - (N) ¢ -3

AS: 37-(T)a- (Na - (X)p - (N)o - (X)g - (N)e -5 (Ia).
[0035] Herein, tl is an integer selected from 1 to 3, and the remaining substituents are as
defined for the above Formula II.
[0036] In some embodiments of the present disclosure, the overhang region (T)tl has a
phosphorothioate group between nucleotides. In an embodiment, the double-stranded
oligonucleotide of the present disclosure may further have two blunt ends at two ends of its

duplex.



[0037] In some embodiments of the present disclosure, the double-stranded oligonucleotide
of the present disclosure has a double-stranded region with 19-21 nucleotides (nt) in length.
[0038] In some embodiments of the present disclosure, each strand of the double-stranded
oligonucleotide comprises 17-35 nucleotides.

[0039] In some embodiments of the present disclosure, each strand of the double-stranded
oligonucleotide comprises 17-25 nucleotides.

[0040] In some embodiments of the present disclosure, each strand of the double-stranded
oligonucleotide comprises 17-21 nucleotides.

[0041] In some embodiments of the present disclosure, each strand of the double-stranded
oligonucleotide comprises 19-23 nucleotides.

[0042] In some embodiments of the present disclosure, each strand of the double-stranded
oligonucleotide comprises 19-21 nucleotides.

[0043] In some embodiments of the present disclosure, the nucleotide X modified with
Formula I and Formula II is represented by following Formula (A), or is a tautomer of

Formula (A):

(A)
[0044] Herein, B is selected from nucleotide bases, comprising: uracil or derivatives thereof,
thymine or derivatives thereof, cytosine or derivatives thereof, S5-methylcytosine or
derivatives thereof, adenine or derivatives thereof, and guanine or derivatives thereof.
[0045] In some embodiments of the present disclosure, when the modified nucleotide X is a
nucleotide modified with a 2’-sterically bulky group, each of Wi and W> is independently
selected from H, -O-MOE, -O-TBDMS, -O-TOM, and -O-CH»-O-R groups, wherein R is
substituted or unsubstituted C;-C3 alkyl; and one of Wi and W> is H, and W; and W, are
different.
[0046] In some embodiments of the present disclosure, when the modified nucleotide X is a
nucleotide modified with 2’-disubstituent, both W and W» are halogens, or one of W; and
W2 is halogen, and the other is C;-Cs alkyl.
[0047] In some embodiments of the present disclosure, the halogen is fluorine (F).

[0048] In some embodiments of the present disclosure, both W1 and W» are F.



[0049] In some embodiments of the present disclosure, one of Wi and W» is F, and the
other is C;-Cs alkyl.

[0050] In some embodiments of the present disclosure, the overhang (T)tl of the AS strand
comprises at least one nucleotide substituted with 2’-F-2’-Me.

[0051] In some embodiments of the present disclosure, the double-stranded oligonucleotide
further comprises at least one ligand.

[0052] In some embodiments of the present disclosure, the ligand includes liver-targeting
ligands and non-liver-targeting ligands.

[0053] In some embodiments of the present disclosure, the ligand is a liver-targeting
ASGPR ligand, and the ASGPR ligand comprises GalNAc attached through a branched
linker or a derivative thereof.

[0054] In another aspect, the present disclosure further provides a double-stranded
oligonucleotide, comprising a sense strand and an antisense strand, each having 17 to 35
nucleotides, wherein each nucleotide is a modified or unmodified nucleotide, the sense strand
and the antisense strand are at least partially reversely complementary to form a double-
stranded region, wherein the double-stranded oligonucleotide comprises at least one
nucleotide modified with 2’-disubstituent, and each substituent in the 2’-disubstituent is
independently selected from methyl or fluorine.

[0055] Herein, when the double-stranded region of the double-stranded oligonucleotide
comprises a nucleotide modified with 2’-disubstituent, the nucleotide modified with 2’-
disubstituent is selected from 2’-difluoro substituted nucleotides; or, when the double-
stranded oligonucleotide comprises a nucleotide modified with 2’-disubstituent at positions
outside the double-stranded region, the nucleotide modified with 2’-disubstituent is selected
from nucleotides substituted with 2’-F-2’-Me.

[0056] In some embodiments of the present disclosure, the double-stranded oligonucleotide
has one or more of features as follows:

[0057] (1) when the double-stranded oligonucleotide comprises a 2’-difluoro substituted
nucleotide, the 2’-difluoro substituted nucleotide is located at at least one of positions 7, 8, 9,
and 10 of the sense strand counting from the 5’-end;

[0058] (2) when the double-stranded oligonucleotide comprises a 2’-difluoro substituted
nucleotide, the 2’-difluoro substituted nucleotide is located at at least one of positions 2, 4, 6,

8,9, 10, 12, 14 and 16 of the antisense strand counting from the 5’-end;



[0059] (3) when the double-stranded oligonucleotide comprises a nucleotide substituted
with 2°-F-2°-Me, the nucleotide substituted with 2’-F-2’-Me is located at a position outside
the double-stranded region of the oligonucleotide; and

[0060] (4) when the double-stranded oligonucleotide comprises a nucleotide substituted
with 2°-F-2’-Me, the nucleotide substituted with 2’-F-2’-Me is located at a overhang at the
3’-end of the antisense strand.

[0061] In some embodiments of the present disclosure, in feature (1), when the double-
stranded oligonucleotide comprises a 2’-difluoro substituted nucleotide, the 2’-difluoro
substituted nucleotide is located at at least two or at least three of positions 7, 8, 9 and 10 of
the sense strand counting from the 5’-end.

[0062] In some embodiments of the present disclosure, in feature (2), when the double-
stranded oligonucleotide comprises a 2’-difluoro substituted nucleotide, the 2’-difluoro
substituted nucleotide is located at at least two of positions 2, 4, 6, 8, 9, 10, 12, 14 and 16 of
the antisense strand counting from the 5’-end.

[0063] In another aspect, the present disclosure further provides an oligonucleotide
conjugate, comprising the double-stranded oligonucleotide provided by the present disclosure
and a conjugating group conjugated to the double-stranded oligonucleotide. The conjugating
group comprises a linker and a pharmaceutically acceptable targeting group and/or a delivery
assisting group, the targeting group is selected from ligands capable of binding to a cell
surface receptor, and the delivery assisting group is selected from groups capable of
increasing the biocompatibility of the oligonucleotide conjugate in a delivery target organ or
tissue.

[0064] In another aspect, the present disclosure further provides a pharmaceutical
composition, comprising the double-stranded oligonucleotide provided by the present
disclosure or a conjugate thereof, and a pharmaceutically acceptable carrier.

[0065] In another aspect, the present disclosure further provides use of the double-stranded
oligonucleotide, the pharmaceutical composition and/or the oligonucleotide conjugate of the
present disclosure in the preparation of a medicine for treating and/or preventing diseases or
conditions associated with level of mRNA expressed by a target gene.

[0066] In another aspect, the present disclosure further provides a method for treating
and/or preventing diseases or conditions associated with level of mRNA expressed by a target
gene, comprising administering the double-stranded oligonucleotide, the pharmaceutical
composition and/or the oligonucleotide conjugate of the present disclosure to a subject in

need thereof.



[0067] In another aspect, the present disclosure further provides a method for delivering the
double-stranded oligonucleotide of the present disclosure to a specific target in a subject via
subcutaneous or intravenous administration.

[0068] In another aspect, the present disclosure further provides a method for regulating an
expression level of a target gene in a cell, comprising contacting an effective amount of the
double-stranded oligonucleotide, the pharmaceutical composition and/or the oligonucleotide
conjugate of the present disclosure with the cell.

[0069] In addition, the present disclosure further provides a kit, comprising the double-
stranded oligonucleotide, the pharmaceutical composition and/or the oligonucleotide
conjugate of the present disclosure.

[0070] Additional aspects and advantages of the present disclosure will be partially given in
the following description, partially become apparent from the following description, or be
comprehended through practice of the present disclosure.

[0071] Advantageous effects

[0072] The double-stranded oligonucleotide and/or oligonucleotide conjugate of the present
disclosure have good tolerance through specific modification at single or multiple sites of the
sense strand and/or antisense strand, can well maintain the pharmaceutical activity of the

oligonucleotide, and have relatively high activity of regulating expression of target genes.

BRIEF DESCRIPTION OF DRAWINGS

[0073] In order to more clearly illustrate technical solutions of embodiments of the present
disclosure, drawings which need to be used in the embodiments will be briefly introduced
below. It should be understood that the drawings merely show some embodiments of the
present disclosure, and thus should not be considered as limitation to the scope. Those
ordinarily skilled in the art still could obtain other relevant drawings according to these
drawings, without using any inventive efforts.

[0074] FIG. 1 shows relative expression level of target gene CC3 mRNA after HepG2 was
transfected by siRNA modified with TBDMS at different sites of a sense strand in Example 2
of the present disclosure;

[0075] FIG. 2 shows relative expression level of target gene CC3 mRNA after HepG2 was
transfected by siRNA modified with TBDMS at different sites of an antisense strand in
Example 2 of the present disclosure;

[0076] FIG. 3 shows expression level of serum CC3 protein in mice following

administration of siRNA conjugates in Example 3 of the present disclosure;



[0077] FIG. 4 shows relative expression level of target gene ANGPTL3 mRNA following
free uptake of siRNA modified with TBDMS at different sites of a sense strand by mouse
primary hepatocytes in Example 4 of the present disclosure;

[0078] FIG. 5 shows relative expression level of target gene ANGPTL3 mRNA following
free uptake of siRNA modified with TBDMS at different sites of an antisense strand by
mouse primary hepatocytes in Example 4 of the present disclosure;

[0079] FIG. 6 shows expression level of ANGPTL3 mRNA in mice following
administration of siRNA conjugates in Example 5 of the present disclosure;

[0080] FIG. 7 shows relative expression level of target gene FXI mRNA following free
uptake of siRNA modified with TBDMS at different sites of a sense strand by mouse primary
hepatocytes in Example 6 of the present disclosure;

[0081] FIG. 8 shows relative expression level of target gene FXI mRNA following free
uptake of siRNA modified with TBDMS at different sites of an antisense strand by mouse
primary hepatocytes in Example 6 of the present disclosure;

[0082] FIG. 9 shows expression level of CC3 mRNA in mice following administration of
siRNA conjugates in Example 7 of the present disclosure;

[0083] FIG. 10 shows relative expression level of target gene CC3 mRNA after HepG2 was
transfected by siRNA modified with MOE at different sites of a sense strand in Example 8 of
the present disclosure;

[0084] FIG. 11 shows relative expression level of target gene CC3 mRNA after HepG2 was
transfected by siRNA modified with MOE at different sites of an antisense strand in Example
8 of the present disclosure;

[0085] FIG. 12 shows relative expression level of target gene CC3 mRNA after HepG2 was
transfected by siRNA modified with MOE at multiple sites of a sense strand in Example 9 of
the present disclosure;

[0086] FIG. 13 shows relative expression level of target gene CC3 mRNA after HepG2 was
transfected by siRNA modified with MOE at multiple sites of an antisense strand in Example
9 of the present disclosure;

[0087] FIG. 14 shows relative expression level of target gene CC3 mRNA after HepG2 was
transfected by siRNA modified with MOE at multiple sites of a sense strand and an antisense
strand in Example 9 of the present disclosure;

[0088] FIG. 15 shows expression level of CC3 mRNA in mice following administration of
siRNA conjugates (RZ502031, RZ502033, RZ502034, RZ502035, and RZ502039) in

Example 10 of the present disclosure;
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[0089] FIG. 16 shows expression level of CC3 mRNA in mice following administration of
siRNA conjugates (RZ502031, RZ502036, RZ502049, and RZ502087) in Example 10 of the
present disclosure;

[0090] FIG. 17 shows expression level of SOD1 mRNA in mice following administration
of siRNA conjugates in Example 11 of the present disclosure;

[0091] FIGS. 18a-d show relative expression level of target gene CC3 mRNA after HepG2
was transfected by siRNA conjugates (different modification schemes of RZ002003,
RZ002006, RZ002011 and RZ002031) in Example 12 of the present disclosure.

[0092] FIG. 19 shows relative expression level of target gene CC3 mRNA after Huh7 was
transfected by siRNA conjugates (different modification schemes of RZ003017 and
RZ7003020) in Example 13 of the present disclosure.

[0093] FIG. 20 shows AGT protein expression level in serum of hRENxhAGT
hypertensive mice following administration of siRNA conjugates (RZ003021, RZ003065,
and RZ003066) in Example 14 of the present disclosure.

[0094] FIG. 21 shows relative expression level of target gene mRNA in LPA-targeting
HDI mouse models following administration of siRNA conjugates (RZ001032, RZ001034,
RZ001037, and RZ001039) in Example 15 of the present disclosure.

[0095] FIG. 22 shows LPA protein expression level in hApo(a) transgenic mice following
administration of siRNA conjugates (RZ001032 and RZ001034) in Example 16 of the present
disclosure.

[0096] FIG. 23 shows relative expression level of SOD1 mRNA in mice following
administration of siRNA conjugates modified with NM062 and NMO063 at different sites of
an antisense strand in Example 17 of the present disclosure.

[0097] FIG. 24 shows relative expression level of target gene SOD1 mRNA following free
uptake of siRNA conjugates modified with NM096, NM097, NM098 and NM099 at different
sites of an antisense strand by mouse primary hepatocytes in Example 18 of the present
disclosure;

[0098] FIG. 25 shows relative expression level of target gene SOD1 mRNA following free
uptake of siRNA conjugate (RZ599051) modified with 2’-difluoro on a sense strand by
mouse primary hepatocytes in Example 19 of the present disclosure.

[0099] FIG. 26 shows relative expression level of target gene SOD1 mRNA following free
uptake of siRNA conjugates (RZ599055 and RZ599056) modified with 2’-difluoro on a sense

strand by mouse primary hepatocytes in Example 20 of the present disclosure.
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[0100] FIG. 27 shows relative expression level of target gene ANGPTL3 mRNA following
free uptake of siRNA conjugates modified with 2’-difluoro on a sense strand by mouse
primary hepatocytes in Example 21 of the present disclosure.

[0101] FIG. 28 shows relative expression level of target gene CFB mRNA following free
uptake of siRNA conjugates modified with 2’-difluoro on a sense strand by mouse primary
hepatocytes in Example 22 of the present disclosure.

[0102] FIG. 29 shows relative expression level of target gene CFB mRNA in mice
following administration of siRNA conjugates modified with 2’-difluoro on a sense strand in
Example 23 of the present disclosure.

[0103] FIG. 30 shows relative expression level of target gene ANGPTL3 mRNA following
free uptake of siRNA conjugates modified with 2’-difluoro on an antisense strand by mouse
primary hepatocytes in Example 24 of the present disclosure.

[0104] FIG. 31 shows relative expression level of target gene CFB mRNA following free
uptake of siRNA conjugates (RZM11504 and RZM11505) modified with 2’-difluoro on an
antisense strand by mouse primary hepatocytes in Example 25 of the present disclosure.
[0105] FIG. 32 shows relative expression level of target gene CFB mRNA following free
uptake of siRNA conjugate (RZM11507) modified with 2’-difluoro on an antisense strand by
mouse primary hepatocytes in Example 26 of the present disclosure.

[0106] FIG. 33 shows relative expression level of target gene CFB mRNA in mice
following administration of siRNA conjugates modified with 2’-difluoro on an antisense
strand in Example 27 of the present disclosure.

[0107] FIG. 34 shows relative expression level of target gene C4B mRNA in mice
following administration of siRNA conjugates modified with 2’-difluoro on an antisense
strand in Example 28 of the present disclosure.

[0108] FIG. 35 shows relative expression level of target gene SOD1 mRNA in mice
following administration of siRNA conjugates comprising NM054 modification on an
antisense strand in Example 29 of the present disclosure.

[0109] FIG. 36 shows relative expression level of target gene ANGPTL3 mRNA in mice
following administration of siRNA conjugates comprising NM054 modification on an
antisense strand in Example 30 of the present disclosure.

[0110] FIG. 37 shows CC3 protein expression level in cynomolgus monkey serum
following administration of siRNA conjugates (RZ002099, RZ002101, RZ002106, and
RZ002113) in Example 31 of the present disclosure.

12



[0111] FIG. 38 shows AGT protein expression level in cynomolgus monkey serum
following administration of siRNA conjugate (RZ003069) in Example 32 of the present

disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0112] Embodiments of the present disclosure will be described in detail below. The
embodiments described below are illustrative, merely for explaining the present disclosure,
but should not be construed as limitation to the present disclosure.

[0113] It should be noted that the terms “first” and “second” are merely used for descriptive
purpose, but should not be construed as indicating or implying importance in the relativity or
implicitly indicating the number of a related technical feature. Thus, defining a feature with
“first” or “second” may explicitly or implicitly mean that one or more such features are
comprised. Further, in the description of the present disclosure, unless otherwise stated, “a
plurality of (multiple)” means two or more.

[0114] Endpoints and any value of ranges disclosed herein are not limited to the precise
ranges or values, and these ranges or values should be understood as encompassing values
close to these ranges or values. For numerical ranges, endpoint values of various ranges can
be combined with each other, endpoint values of various ranges and individual point values
can be combined with each other, and individual point values can be combined with each
other to obtain one or more new numerical ranges, which numerical ranges should be
construed as being specifically disclosed herein.

[0115] In order to make the present disclosure easier to understand, certain technical and
scientific terms are specifically defined below. Unless obviously defined otherwise in this
document, all other technical and scientific terms used herein have the meanings as
commonly understood by those of ordinary skill in the art to which the present disclosure
belongs.

[0116] The term “containing” or “comprising” herein is an open-ended expression, i.e.,
comprising what is specified in the present disclosure, but not excluding contents in other
aspects.

[0117] The term “optionally” or “optional” herein generally mean that the event or case
subsequently described can but may not occur, and that the description comprises situations
wherein the event or case occurs, and situations wherein the event or case does not occur.
[0118] The term “complement component 3” (CC3) herein refers to an intrinsic component

involved in three complement activation pathways, and is a complement component with the
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highest plasma content. During complement activation, C3 can be cleaved by C3 convertase
into small fragment C3a and large fragment C3b: C3a is free in liquid phase and has
anaphylotoxin activity; C3b is a key component of C5 convertases of the three activation
pathways and C3 convertase of alternative pathway, and can bind to immune complexes,
microorganisms, high-molecular substances or cell membranes, thereby mediating
opsonization and immune adherence effect.

[0119] The term ‘“angiopoietin-like protein 3” (ANGPTL3) herein is a member of the
angiopoietin-like protein family participating in regulating blood lipid metabolism, and the
family thereof also comprises ANGPTL4 and ANGPTLS. Protein encoded by ANGPTL3
gene is only produced in liver, and further secreted into circulation system. In liver,
ANGPTL3 is exclusively produced by hepatocytes, and its expression is regulated by
hydroxysterol-activated liver X receptor (LXR).

[0120] The term “coagulation Factor XI”” (FXI) herein is a plasma glycoprotein involved in
a contact stage of a coagulation process (intrinsic coagulation pathway), and FXI is quite
important for normal hemostasis in vivo.

[0121] The term “oligonucleotide” herein refers to a nucleic acid molecule (RNA or DNA),
for example, having less than 100, 200 or 300 nucleotides in length.

[0122] The term “LNA” herein refers to locked nucleic acid. LNA is a modified RNA
nucleotide. Ribose moiety of an LNA nucleotide is modified by linking 2’-hydroxyl to 4’-
carbon of the same ribose by an additional bridge (e.g., methylene or ethylene bridge). The
term “ENA” refers to ethylene bridged nucleic acid, and usually refers to restricted or
inaccessible RNA. The term “BNA” refers to bridged nucleic acid. BNA may comprise a 5-
membered, 6-membered, or even 7-membered bridged structure with “fixed” C3’-endo sugar
condensation, and the bridge is typically incorporated at 2’°-, 4’-positions of the ribose so as
to provide a 2’-, 4’-BNA nucleotide (e.g., LNA or ENA). The term GNA refers to glycerol
nucleic acid, and UNA refers to seco nucleotide (unlocked nucleotide).

[0123] Herein, unless particularly specified, capital letters C, G, U, A, and T represent base
composition of nucleotides; lowercase letter m means that a nucleotide adjacent to the left of
the letter m is a nucleotide modified with methoxy; lowercase letter f means that a nucleotide
adjacent to the left of the letter f is a nucleotide modified with fluoro; and lowercase letter s
means that two nucleotides adjacent to the left and right of the letter s are linked by a
phosphorothioate group.

[0124] The “nucleotide modified with fluoro” herein refers to a nucleotide in which 2’-

hydroxyl group of ribose group is substituted with fluorine. Unless specifically stated, fluoro

14



modification refers to mono-fluoro modification, and “nucleotide-like conpound” or
“nucleotide analog” refers to a group capable of replacing a nucleotide in a nucleic acid, but
structurally distinct from adenine ribonucleotide, guanine ribonucleotide, cytosine
ribonucleotide, uracil ribonucleotide or thymine deoxyribose nucleotide, for example,
isonucleotide, bridged nucleic acid (BNA for short) or acyclic nucleotide. The “nucleotide
modified with methoxy” refers to a nucleotide formed by substituting 2’-hydroxy group of
ribose group with methoxy group. 2-methoxy herein may also be represented by 2’-OMe, and
2-methoxy and 2’-OMe herein are used interchangeably. Unless stated otherwise, in the
context, the term “modified nucleotide” refers to a nucleotide in which 2’-position of ribose
group is modified.

[0125] The nucleotide herein may refer to an independent nucleotide, or a nucleotide
residue in an oligonucleotide; the nucleotide herein may be in singular or plural, and when in
plural, it can refer to a class of nucleotides. The double-stranded oligonucleotide herein can
also be represented by dsRNA, siRNA or double-stranded oligomeric nucleotide, and the
double-stranded oligonucleotide, the double-stranded oligomeric nucleotide, dsRNA and
siRNA herein are used interchangeably.

[0126] The “alkyl” herein refers to straight chain and branched chain having a specified
number of carbon atoms, typically 1 to 20 carbon atoms. For example, Ci-Cs alkyl
encompasses straight-chain and branched-chain alkyl comprising 1 to 6 carbon atoms.

[0127] The siRNA molecule herein consists of two strands, in which a strand that binds to
target mRNA is referred to as an antisense strand or a guide strand, and the other is referred
to as a sense strand or a passenger strand. The term “antisense strand” refers to such a strand
of siRNA that comprises a region fully or substantially complementary to a target sequence.
The term “sense strand” refers to such a strand of siRNA that comprises a region
substantially complementary to a region of the term antisense strand as defined herein. The
term “complementary region” refers to a region on the antisense strand that is fully or
substantially complementary to the target mRNA sequence. Under a condition that the
complementary region is not fully complementary to the target sequence, mismatching
(mispairing) may occur within internal or terminal region of a molecule. As used herein, the
term “complementary” refers to the ability of a first polynucleotide to hybridize with a
second polynucleotide under certain conditions, e.g., stringent conditions.

[0128] In the present context, expressions “duplex”, “duplex region” and “double-stranded

region” are used interchangeably and have the meaning well known to those skilled in the art,
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that is, a double-stranded structure formed by pairing a sense strand and an antisense strand
pair in a complementary manner in a double-stranded nucleic acid molecule.

[0129] The expressions “complementary” and “reversely complementary” herein are used
interchangeably, and have the meaning well known to those skilled in the art, that is, bases of
one strand are respectively paired with bases of the other strand in a complementary manner
in a double-stranded nucleic acid molecule.

[0130] Herein, unless particularly specified, the term “complementary” encompasses
“substantially reversely complementary”, “virtually reversely complementary” and “fully
reversely complementary”. “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; and “fully reversely complementary” means that there is no
base mismatch between two nucleotide sequence segments.

[0131] Herein, 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 various chemical
moieties. Further, “oligonucleotide conjugate” refers to a compound formed by covalently
linking one or more chemical moieties with specific functions to an oligonucleotide. In the
context of the present disclosure, “conjugating molecule” should be understood as a specific
compound that may be conjugated to an oligonucleotide through reaction, ultimately forming
the oligonucleotide conjugate of the present disclosure.

[0132] The inventors, through repeated research and experimentation, have found that a
double-stranded oligonucleotide can have good tolerance through specific modification at
single or multiple sites among specific sites of a sense strand and/or an antisense strand, and
can well maintain and even further elevate activity of a double-stranded oligonucleotide
molecule.

[0133] In the first aspect, the present disclosure provides a modified double-stranded
oligonucleotide molecule and reagents thereof that maintain and even enhance inhibitory
activity, and a pharmaceutical composition suitable for therapeutic use.

[0134] In a specific embodiment, the present disclosure provides a double-stranded
oligonucleotide (dsRNA) for inhibiting expression of a target gene, wherein the double-
stranded oligonucleotide comprises a sense strand and an antisense strand, each having 17 to
35 nucleotides, each nucleotide being a modified or unmodified nucleotide; the sense strand

and the antisense strand are at least partially reversely complementary to form a double-
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stranded region; in a direction from 5’-end to 3’-end, a nucleotide sequence of the strand
sense and/or the antisense strand has a nucleotide with sterically bulky modification and/or a
nucleotide modified with disubstituent at a specific position, wherein the nucleotide with
sterically bulky modification refers to a nucleotide in which 2’-hydroxyl group of ribose of
the nucleotide is substituted with a sterically bulky group, and the 2’-sterically bulky group is
selected from groups having a greater steric bulk than 2’-O-methyl; the nucleotide modified
with disubstituent refers to a nucleotide in which both 2’-hydroxyl group and hydrogen of
ribose of the nucleotide are simultaneously substituted. Optionally, each substituent in the
disubstituent is independently selected from C;-Cs alkyl or halogens.

[0135] In some embodiments, in the double-stranded oligonucleotide of the present
disclosure, in the direction from the 5’-end to the 3’-end, at least one of nucleotides at
position 8, 9, 10 and 15 of the antisense strand is a nucleotide with sterically bulky
modification or a nucleotide modified with disubstituent; and/or, a modified nucleotide X is
present or absent in the sense strand; when the sense strand comprises the modified
nucleotide X, at least one nucleotide X is located at a site opposite to any of positions 2, 8
and 15 of the antisense strand (in the direction from the 5’-end to the 3’-end).

[0136] In some embodiments, the antisense strand and the sense strand of the double-
stranded oligonucleotide are complementary to form a double-stranded region, a structure of
which is as represented by following Formula (I):

S8S:57- (N)a - (X)p - (N)b' - (X)g' - (N)e - (X - (N) ¢ -3”

AS: 3” - (N)a - (X)p- (N)o - (X)g - (N)e -5° .

[0137] Herein, SS represents the sense strand, and AS represents the antisense strand.
[0138] In Formula (I), each X independently represents a nucleotide in which 2’-hydroxyl
group of ribose is substituted with a sterically bulky group or a nucleotide in which 2’-
hydroxyl group and hydrogen are substituted with disubstituent, wherein the 2’-sterically
bulky group is selected from groups with a greater steric bulk than 2’-methoxy; and each
substituent in the disubstituent is independently selected from C-Cs alkyl group or halogens.
[0139] In some embodiments, when X represents a nucleotide in which 2’-hydroxyl group
of ribose is substituted with a sterically bulky group, it is independently selected from the
following nucleotides modified at 2’-position: 2’-(O)m1(CH2)n(O)m2R1, wherein each of ml
and m2 is independently 0 or 1, and n is an integer selected from 0 to 6; R is selected from
substituent-substituted or unsubstituted C;-Cs alkyl, and -Si(Rz);, wherein each R is
independently selected from substituted or unsubstituted Ci-C¢ alkyl, and substituted or

unsubstituted Ci-Ce alkoxy, wherein the substitution or substituent is selected from one or
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more of: halogen, Ci-C¢ alkyl, Ci-Cs alkoxy, hydroxyl group, amino group, cycloalkyl
having up to 6 carbon atoms, aryl having up to 12 carbon atoms or heteroaryl having up to 12
carbon atoms.

[0140] In some embodiments, each X is independently selected from following modified
nucleotides: 2’-O(CH2),OR; or 2’-R3-2°-R4. Herein, n is 1 or 2, R; is selected from
substituent-substituted or unsubstituted Ci-Cs alkyl, and -Si(R2)3, wherein each R is
independently selected from substituted or unsubstituted Ci-C¢ alkyl, and substituted or
unsubstituted C-Cg alkoxy, wherein the substituent is selected from halogen, Ci-Cs alkyl, C;-
Cs alkoxy, hydroxyl group, amino group, cycloalkyl having up to 6 carbon atoms, aryl having
up to 12 carbon atoms or heteroaryl having up to 12 carbon atoms.

[0141] Herein, each of R3 and R4 is independently selected from C;-Cg alkyl or halogen.
Optionally, the halogen is fluorine. Optionally, the Ci-Cs alkyl is selected from methyl group
or ethyl group.

[0142] In Formula I, each N independently represents an unmodified nucleotide, or a
nucleotide which is different from X and in which 2’-position of ribose is modified. The
modified nucleotide is selected from the group consisting of 2’-O-alkyl, 2’-alkyl, 2’-
substituted alkyl, 2’-halo, 2’-deoxy, and a nucleotide analog. The nucleotide analog is
selected from the group consisting of ENA, BNA, LNA, GNA and UNA; and optionally, the
alkyl group or alkoxy group has 1-6 carbon atoms.

[0143] In some embodiments, each N is independently selected from nucleotide modified
with 2’-OMe, nucleotide modified with 2’-F and nucleotide modified with 2’-H, wherein
nucleotides modified with 2’-H and 2’-deoxy have the same meaning, i.e., 2’-hydroxy is
substituted with H. In some other embodiments, each N is independently selected from
nucleotides modified with 2°-OMe and 2°-F.

[0144] In some embodiments, each nucleotide X in which 2’-hydroxyl group is substituted
with a sterically bulky group is independently selected from the following modified
nucleotides: 2’-O-methoxyethyl (MOE), 2’-O-TBDMS, 2’-O-TOM, and 2’-O-CH»-O-R
groups, R being substituted or unsubstituted C;-Cs alkyl; and optionally, the substituents are
independently selected from one or more of: halogens, C;-Cs alkyl, Ci-C; alkoxy, and amino
groups.

[0145] In some embodiments, each X is independently selected from the following
modified nucleotides : 2’-O-methoxyethyl (MOE), 2°-O-CH»-O-CH>-CH3, and 2’-O-CH»-O-
CH>-CFs.
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[0146] In some embodiments, the nucleotide in which the 2’-position is substituted with a
disubstituent is nucleotide modified with [2’-halo-2’-halo] or [2’-halo-2’-alkyl] or [2’-alkyl-
2’-alkyl], optionally nucleotide modified with [2’-F-2°-F] or [2’-fluoro-2’-alkyl]. Optionally,
the alkyl is C;-Cs alkyl.

2

[0147] In Formula I, each of a, a’, p, p’, b, b’, q, q°, ¢, ¢’, r’, and d’ independently
represents the number of nucleotides. For example, when a is 3, (N)a represents 3 contiguous
modified nucleotides N-N-N, wherein each N may be the same or different. Herein, a’ is an
integer from 3 to §; p’ is an integer from 0 to 3; b’ is an integer from 4 to 13; q’ is an integer
from 0 to 4; ¢’ is an integer from 3 to 9; r’ is an integer from 0 to 3; d’ is an integer from 0 to
9; a is an integer from 4 to 7; p is an integer from 0 to 1; b is an integer from 4 to §; q is an
integer from 0 to 4; c is an integer from 6 to 10; and p’, q’, r’, p and q are not simultaneously
0.

[0148] Optionally, q’ and r’ are not simultaneously 0.

[0149] Optionally, g’+c’+1r’+d’=9, and 0<q’+r’<4.

[0150] Optionally, (N)a and (N)b each comprise at least one nucleotide modified with
fluoro, and (N)c comprises at least two fluoro-modified nucleotides.

[0151] In some embodiments, the nucleotide X in the present disclosure may have a

structure as represented by following Formula (A), or is a tautomer of Formula (A):

o W,

a— (A)

[0152] Herein, B is selected from nucleotide bases, including: uracil or derivatives thereof,
thymine or derivatives thereof, cytosine or derivatives thereof, S5-methylcytosine or
derivatives thereof, adenine or derivatives thereof, or guanine or derivatives thereof.

[0153] In some embodiments of the present disclosure, when the modified nucleotide X is a
nucleotide modified with a 2’-sterically bulky group, each of Wi and W is independently
selected from H, -O-MOE, -O-TBDMS, -O-TOM, and -O-CH>-O-R groups, wherein R is
substituted or unsubstituted Ci-C3 alkyl; and one of Wi and W» is H, and W and W» are
different.
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[0154] In some embodiments of the present disclosure, when the modified nucleotide X is a
nucleotide modified with 2’-disubstituent, both Wi and W» are halogens, or one of W; and
W2 is halogen, and the other is C;-Cs alkyl.

[0155] In some embodiments of the present disclosure, the halogen is fluorine (F).

[0156] In some embodiments of the present disclosure, both Wi and W» are F.

[0157] In some embodiments of the present disclosure, one of Wi and W» is F, and the
other is methyl or ethyl.

[0158] Herein, a wavy line is a linkage between nucleotides.

[0159] In some embodiments, in addition to the above double-stranded region, the double-
stranded oligonucleotide of the present disclosure further comprises one or more overhang
regions that may have a length of 1-6 nucleotides. The overhang may make one strand longer
than the other, or make two strands have the same length. The overhang can form a mismatch
with the target mRNA, or it can be complementary to a targeted gene sequence, or other
sequences. For example, the sense strand and the antisense strand may be linked by an
additional base to form a hairpin, or linked by other non-base linker. In an example, each of
nucleotides in the overhang group may be independently a modified or unmodified nucleotide.
[0160] In an example, the overhang is present at 3’-end of the sense strand, the antisense
strand or both. Optionally, the double-stranded oligonucleotide of the present disclosure
comprises only one overhang. In another example, the 3’-overhang is present in the antisense
strand. In another example, the 3’-overhang is present in the sense strand.

[0161] In some embodiments of the present disclosure, the double-stranded oligonucleotide
molecule comprising the overhang region can be represented by following Formula II:
SS:57-(Thu- (N)a - (X)p - (N)o' - (X)g - (N)e - (X)r - (N) ¢ -(T)e-3

AS: 37-(T)a- (Na - (X)p - (N)o - (X)g - (N)e +(T)e2-5 D)

[0162] Herein, SS represents the sense strand, AS represents the antisense strand; T
represents the overhang nucleotide, each of t1 and t2 is independently an integer selected
from 0 to 6, and cannot be simultaneously 0; and the remaining substituents are as defined for
the above Formula (I).

[0163] Herein, each of the overhang nucleotides T independently represents a modified or
unmodified nucleotide, wherein the modified nucleotide is selected from the group consisting
of 2’-alkoxy, 2’-Ci-Cs substituted alkoxy, 2’-alkyl, 2°-Ci-Cs substituted alkyl, 2’-halo, 2’-
deoxy, abasic nucleotide, and an inverted nucleotide; and optionally, the alkyl or alkoxy has

1-6 carbon atoms, preferably, 1-3 carbon atoms.
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[0164] In some embodiments of the present disclosure, the antisense strand of the double-
stranded oligonucleotide has a nucleotide overhang at the 3’-end; and the overhang comprises
1-3 nucleotides. In this case, the double-stranded oligonucleotide molecule can be
represented by following Formula (Ila):

$S:57-(N)a - (X)p - N - (X)g' - N)e' = (X)r - (N) ¢ -3
AS: 3’-(T)u- (N)a - (X)p - (N)b - (X)q - (N)c -5° (ITa)..
[0165] Herein, t1 is an integer selected from 1 to 3, and the remaining substituents are as
defined for the above Formula (II).
[0166] In some examples, the overhang group (T)tl has a phosphorothioate group between
two nucleotides. In an embodiment, the double-stranded oligonucleotide of the present
disclosure may further have two blunt ends at two ends of its duplex.
[0167] In some embodiments, a double-stranded region of the double-stranded
oligonucleotide of the present disclosure has 17-30 nucleotide pairs in length. For example,
the double-stranded region has 17-25 nucleotide pairs, 17-21 nucleotide pairs, 17-19
nucleotide pairs, or 19-25 nucleotide pairs, 19-23 nucleotide pairs, 19-21 nucleotide pairs, or
21-25 nucleotide pairs, 21-23 nucleotide pairs.
[0168] In some embodiments, the length of the double-stranded region is selected from 17,
18, 19, 20, 21, 22, and 23 nucleotide pairs.
[0169] In an embodiment, the duplex region has 19 or 21 nucleotide pairs in length.
[0170] In some embodiments, in the double-stranded oligonucleotide of the present
disclosure, the antisense strand and the sense strand in the double-stranded region represented
by Formula (I) are complementary, encompassing: substantially reversely complementary,
virtually reversely complementary or fully reversely complementary. In an embodiment, the
antisense strand and the sense strand in the double-stranded region represented by Formula (I)
are fully reversely complementary. In another embodiment, the antisense strand and the sense
strand in the double-stranded region represented by Formula (I) comprise 1-3 base
mismatches, thereby achieving substantially or virtually reverse complementarity.
[0171] In some embodiments, each strand of the double-stranded oligonucleotide
represented by Formula (IT) provided by the present disclosure can have 17-35 nucleotides in
length. For example, each strand of the double-stranded oligonucleotide may have 17-23
nucleotides, 17-21 nucleotides, 17-19 nucleotides, or 19-25 nucleotides, 19-23 nucleotides,
19-21 nucleotides, and 21-23 nucleotides.
[0172] In some embodiments, in the double-stranded oligonucleotide molecule of the

present disclosure, the nucleotide X is a nucleotide modified with a sterically bulky group,
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and one or more nucleotides X are present and only in the antisense strand. In some
embodiments, in the direction from the 5’-end to the 3’-end, when the antisense strand
comprises only one X, X may be located at any of positions 8-10 and position 15 of the
antisense strand. Optionally, X may be located at position 10 or 15 of the antisense strand.
[0173] In some embodiments, in the double-stranded oligonucleotide molecule of the
present disclosure, the nucleotide X is a nucleotide modified with a sterically bulky group,
and one or more X are present and only in the sense strand. Optionally, the sense strand may
comprise one or two X. Optionally, X in the sense strand may be located at a position
opposite to any of positions 2, 8 and 15 (counting from the 5’-end) of the antisense strand.
Herein, the opposite position refers to a position (i.e., opposite site) where a nucleotide on
one strand in a duplex region is complementary to a corresponding nucleotide on the other
strand.

[0174] In some embodiments, the nucleotide X is a nucleotide modified with a sterically
bulky group; in a double-stranded oligonucleotide molecule comprising the double-stranded
region structure of the above Formula (I) in the present disclosure, when the duplex is 19
nucleotide pairs (or the double-stranded oligonucleotide molecule is 19/21 nucleotides), at
least one nucleotide X is present at positions 7-9 (in the 5°-3” direction) of the sense strand,
and positions 7-9 of the sense strand are opposite to nucleotides at positions 11-13 (in the 5°-
3’ direction) of the antisense strand.

[0175] In some embodiments, the nucleotide X is a nucleotide modified with a sterically
bulky group; in a double-stranded oligonucleotide molecule comprising the duplex structure
of the above Formula (I) of the present disclosure, two or more nucleotides X are present and
respectively located in both the antisense strand and the sense strand. In some embodiments,
when the antisense strand comprises only one X, the sense strand may comprise one or two X.
In some embodiments, X may be located at any of positions 8-10 and 15 (counting from the
5’-end) of the antisense strand; and meanwhile, X in the sense strand can be located at a
position opposite to any of positions 2, 8, 12 and 15 (counting from the 5’-end) of the
antisense strand.

[0176] In some embodiments, the nucleotide X is a nucleotide modified with a sterically
bulky group; and in the double-stranded oligonucleotide molecule, at least one X is present
and located at position 15 (counting from the 5’-end) of the antisense strand.

[0177] In some embodiments, the 2’-sterically bulky group is 2’-O-methoxyethyl (MOE).
In some other embodiments, the 2’-sterically bulky group is 2’-O-CH2-O-CH2-CH3, or 2’-O-
CH>-O-CH2-CFs.
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[0178] In some embodiments, in the double-stranded oligonucleotide represented by
Formula (IT) of the present disclosure or a double-stranded oligonucleotide comprising the
double-stranded region structure represented by Formula (I), each N is independently selected
from nucleotide modified with 2’-OMe, nucleotide modified with 2’-F and nucleotide
modified with 2’-deoxy; each X is independently selected from nucleotide modified with 2’-
O-MOE, nucleotide modified with 2°-O-TBDMS, nucleotide modified with 2’-O-TOM,
nucleotide modified with 2’-O-CH,-O-CH;-CH3, and nucleotide modified with 2°-O-CH»-O-
CH»-CF3, wherein each of a, a’, p,p’, b, b’, q, q’, ¢, ¢’, 1", and d’ independently represents the
number of nucleotides and is defined as follows: a’ is an integer from 3 to 8; p’ is an integer
from 0 to 3; b’ is an integer from 4 to 13; q’ is an integer from 0 to 4; ¢’ is an integer from 3
to 9; r’ is an integer from 0 to 3; d’ is an integer from 0 to 9; a is an integer from 4 to 7; p is
an integer from 0 to 1; b is an integer from 4 to 8; q is an integer from 0 to 4; ¢ is an integer
from 6 to 10; and p’, q’, r’, p and q are not simultaneously 0.

[0179] Optionally, q’ and r’ are not simultaneously 0.

[0180] Optionally, q’+c¢’+r’+d’=9, and 0<q’+r’<4.

[0181] Optionally, (N)a and (N)b each comprise at least one nucleotide modified with
fluoro, and (N)c comprises at least two fluoro-modified nucleotides.

[0182] In an embodiment, when p’=0, that is, when (X)p’ is absent, a’=6. In another
embodiment, when the double-stranded oligonucleotide is SS/AS=21/23 nt, a’=8.

[0183] In an embodiment, when p’=1, X is located on the sense strand, and at any position
opposite to positions 14-16 of the antisense strand (counting from the 5’-end).

[0184] In an embodiment, (X)p’ comprises at least one X and one X is located at a position
opposite to position 15 (counting from the 5’-end) of the antisense strand; and optionally,
when p’=1, X is located at a position opposite to position 15 (counting from the 5’-end) of
the antisense strand.

[0185] In an embodiment, when neither (X)q’ nor (X)r’ is present (that is, both q” and r’ are
0), the sense strand comprises only (X)p’, and then the sense strand SS of the double-stranded
region is: 5°- (N)a - (X)p' -(N)k - (N) ¢ -3°, wherein k’=7-22.

[0186] In an embodiment, the first four nucleotides (counting from the 5’-end) on the sense
strand (N)b’ are located at positions opposite to positions 10-13 (counting from the 5’-end) of
the antisense strand, and the first four nucleotides comprise at least two fluoro-modified
nucleotides.

[0187] In an embodiment, q’ is preferably from 0 to 2, and further preferably from 0 to 1.
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[0188] In an embodiment, when neither r’ nor q’ is 0, d’ is not 0. For example, when r’=1

and q’=1, b’ and ¢’ may be 5, and d’ is 1 (in this case, one X on the sense strand is located at

position 12, and the other X is located at position 18, counting from the 5’-end).

[0189] In an embodiment, q° and r’ are not simultaneously 0. Further, when q’ and r’ are
not simultaneously 0, at least one X on the sense strand is located at a position opposite to a
seed region (positions 1-8, counting from the 5’-end) of the antisense strand. In another
embodiment, the sense strand comprises at least one X at position opposite to positions 2-8
(counting from the 5’-end) of the seed region of the antisense strand.

[0190] In an embodiment, d’=1-9.

[0191] In an embodiment, q’+c’+r’+d’=9, and 0<q’+r’<4.

[0192] In an embodiment, when (X)p is absent, a=5-7. For example, when dsRNA is

SS/AS=21/23 nt, a=T7.

[0193] In an embodiment: (N)a comprises at least one nucleotide modified with fluoro,

preferably at position 16 (counting from the 5’-end) of the antisense strand.

[0194] In an embodiment, when p#£0 (i.e., p=1), X is located at position 15 (counting from
the 5’-end) of the antisense strand.

[0195] In an embodiment, when (X)q is absent, b is 8 (i.e., when q=0, b=8).

[0196] In an embodiment, when (X)q is absent, b+c=14.

[0197] In an embodiment: (N)b comprises at least one nucleotide modified with fluoro,
preferably at position 14 (counting from the 5’-end) of the antisense strand.

[0198] In an embodiment, when (X)q is absent, c is 10.

[0199] In a preferred embodiment, (N)c comprises at least two fluoro-modified nucleotides;
and further preferably, at least two fluoro-modified nucleotides are present and respectively
located at positions 2 and 6 (counting from the 5’-end) of the antisense strand.

[0200] In some embodiments, in the double-stranded oligonucleotide represented by
Formula (II) of the present disclosure or the double-stranded oligonucleotide comprising the
double-stranded region represented by the above Formula (I), sequences of the antisense
strand and the sense strand are sufficiently complementary to each other so as to form a
double-stranded region of 17-23 base pairs, wherein each N is independently nucleotide
modified with 2’-OMe, nucleotide modified with 2’-F or nucleotide modified with 2’-deoxy;
each X is independently selected from nucleotides modified with 2°-O-MOE, 2’-O-TBDMS,
2’-0O-TOM, 2’-O-CH»-O-CH>-CH3, and 2°-O-CH;-O-CH»-CF3, each of a’, p, p’, b, b’, q, q’, c,

c¢’, 1’, and d’ independently represents the number of nucleotides, further defined as follows:
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[0201] a’is an integer from 3 to 8; p’ is an integer from 0 to 2; b’ is an integer from 4 to 12;
q’ is an integer from 0 to 2; ¢’ is an integer from 3 to 8; r’ is an integer from 0 to 2; d’ is an
integer from 1 to 9; a is an integer from 4 to 7; p is 0 or 1; b is an integer from 4 to 8; q is an
integer from 0 to 2; and c is an integer from 6 to 10; and

[0202] 1) (N)a and (N)b each comprise at least one nucleotide modified with fluoro, and
(N)c comprises at least two fluoro-modified nucleotides; q’+c’+r’+d’=9, and 0<q’+r’<4; and
[0203] 2) the first four nucleotides (counting from the 5’-end) of (N)b’ comprise at least
two fluoro-modified nucleotides.

[0204] In some embodiments, in the double-stranded oligonucleotide represented by
Formula (II) of the present disclosure or the double-stranded oligonucleotide comprising the
double-stranded region represented by the above Formula (I), sequences of the antisense
strand and the sense strand are sufficiently complementary to each other so as to form a
duplex region of 19-21 base pairs, wherein each N is independently selected from nucleotide
modified with 2’-OMe, nucleotide modified with 2’-F and nucleotide modified with 2’-deoxy;
each X is independently selected from nucleotides modified with 2’-O-MOE, 2’-O-TBDMS,
2’-0-TOM, 2’-0O-CH>-O-CH>-CH3, and 2’-O-CH»-O-CH»>-CF3, each of a’, p, p’, b, b’, q, q’, ¢,
c’, r’, and d’ independently represents the number of nucleotides: a’ is an integer from 3 to §;
p’is 0 or 1; b’ is an integer from 4 to 13; q” is 0 or 1; ¢’ is an integer from 3 to 9; r’ is 0 or 1;
d’ is an integer from 1 to §; a is an integer from 4 to 7; p is 1; b 1s an integer from 4 to §; q is
0 or 1; and c is an integer from 6 to 10; and

[0205] 1) (N)a comprises at least one nucleotide modified with fluoro, and position 16
(counting from the 5’-end) of the antisense strand is a nucleotide modified with fluoro;

[0206] 2) (N)b comprises at least one nucleotide modified with fluoro, and position 14
(counting from the 5’-end) of the antisense strand is a nucleotide modified with fluoro;

[0207] 3) (N)c comprises at least two fluoro-modified nucleotides, and positions 2 and 6
(counting from the 5’-end) of the antisense strand are both fluoro-modified nucleotides;
[0208] 4)q’+c’+r’+d’=9, 0<q’+r’<2; and optionally, q’ and r’ are not simultaneously 0;
[0209] 5) the sense strand comprises at least one X at a position opposite to the seed region
(positions 1-8, counting from the 5’-end) of the antisense strand; and

[0210] 6) the first four nucleotides (based on the 5°-3’ direction) of (N)b’ are located at
positions opposite (opposite sites) to positions 10-13 of the antisense strand (counting from
the 5’-end), and the first four nucleotides comprise at least two fluoro-modified nucleotides,
and optionally comprise one or at least one nucleotide modified with non-fluoro. The

nucleotide modified with non-fluoro may be selected from one or more of nucleotide X with
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2’-bulky modification, nucleotide modified with 2’-deoxy, and nucleotide modified with 2’-
methoxy.

[0211] Optionally, the nucleotide modified with non-fluoro is the nucleotide X with 2’-
bulky modification, and X is located in the first three nucleotides of (N)b’. Further optionally,
X is located in the first two nucleotides of (N)b’.

[0212] In an embodiment, the first four nucleotides (counting from the 5’-end) of (N)b’
comprise two or three fluoro-modified nucleotides, and one nucleotide X with 2’-bulky
modification or nucleotide modified with disubstituent as described in the present disclosure.
[0213] In another embodiment, the first three nucleotides (counting from the 5’-end) of
(N)b> comprise two fluoro-modified nucleotides, and one nucleotide modified with
disubstituent or nucleotide modified with 2’-deoxy.

[0214] In an embodiment, the duplex region of the double-stranded oligonucleotide
represented by Formula (I) is 19 nucleotide pairs, wherein the first four nucleotides (counting
from the 5’-end) of (N)b’ region on the sense strand are located at positions 7-10; in this case,
the nucleotide modified with non-fluoro may be located at any of positions 7, 8, 9 and 10.
Exemplarily, the nucleotide X modified with disubstituent or nucleotide modified with 2’-
deoxy (DNA) is located at any of positions 7, 8, and 9 of the sense strand. Optionally, the
nucleotide X modified with disubstituent is located at position 8 of the sense strand.

[0215] In an embodiment, when q=0, b+c=14. In another embodiment, when g=0, b=8 and
¢=6. In another embodiment, when q=0, b=4 and c=10.

[0216] In some embodiments, in the double-stranded oligonucleotide molecule of the
present disclosure, one or more X are present and located only in the antisense strand. In
some embodiments, in the direction from the 5’-end to the 3’-end, when the antisense strand
comprises only one X, X is located at any of positions 8-10 and position 15 of the antisense
strand. Optionally, X is located at position 15 of the antisense strand.

[0217] In some embodiments, in the double-stranded oligonucleotide molecule of the
present disclosure, one or more X are present and located only in the sense strand. Optionally,
the sense strand may comprise one or two X. Exemplarily, X in the sense strand may be
located at a position opposite to any of positions 2, 8 and 15 (counting from the 5’-end) of the
antisense strand. Herein, the opposite position refers to a position where a nucleotide on one
strand in a duplex region is complementary to a corresponding nucleotide on the other strand.
Exemplarily, in the 5°-3” direction, in a structure consisting of 19/21 nucleotide pairs,

position 5 of the SS strand is opposite to a nucleotide at position 15 of the AS strand, and
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position 12 of the SS strand is opposite to a nucleotide at position 8 of the AS strand. This is
well-known in the art.

[0218] In some embodiments, in the double-stranded oligonucleotide molecule of the
present disclosure, two or more X are present and respectively located in both the antisense
strand and the sense strand. In some embodiments, X may be located at any of positions 8-10
and position 15 (counting from the 5’-end) of the antisense strand; meanwhile, X in the sense
strand may be located at a position opposite to any of positions 2, 8 and 15 (counting from
the 5’-end) of the antisense strand.

[0219] In some embodiments, in the double-stranded oligonucleotide represented by
Formula (II) of the present disclosure or the double-stranded oligonucleotide comprising the
double-stranded region represented by the above Formula (I), the sense strand has one or
more or all of the following features:

[0220] 1) the sense strand comprises at least one X, and one X is located at a position
opposite to position 15 (counting from the 5’-end) of the antisense strand;

[0221] 2) four nucleotides on the sense strand at positions opposite to positions 10-13
(counting from the 5’-end) of the antisense strand comprise at least two fluoro-modified
nucleotides; and

[0222] 3) optionally, the sense strand comprises at least one X at a position opposite to the
seed region (positions 1-8, counting from the 5’-end) of the antisense strand.

[0223] And/or, the antisense strand of the double-stranded oligonucleotide has one or more
or all of the following features:

[0224] 1) position 2, position 6, position 14 and position 16 (counting from the 5’-end) of
the antisense strand are all fluoro-modified nucleotides;

[0225] 2) nucleotides at other positions of the antisense strand are all nucleotides modified
with non-fluoro; and

[0226] 3) X is absent or at least one X is present in the antisense strand; and when X is
present on the antisense strand, X is optionally located at any of positions 8, 9, 10 and 15 of
the antisense strand.

[0227] Optionally, the antisense strand comprises one X nucleotide located at position 15.
[0228] Optionally, the double-stranded region of the double-stranded oligonucleotide
comprises 19-23 base pairs (for example, 19 or 20 or 21 base pairs) formed by sequences of
the antisense strand and the sense strand that are sufficiently complementary to each other.
[0229] In some other embodiments, the double-stranded oligonucleotide represented by

Formula (II) of the present disclosure or the double-stranded oligonucleotide comprising the
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double-stranded region represented by the above Formula (I) has at least two or at least three
or all of the following features:

[0230] 1) the sense strand comprises at least one X nucleotide; and at least one X is located
at a position opposite to any of positions 15, 8 and 2 (counting from the 5’-end) of the
antisense strand;

[0231] 2) four nucleotides on the sense strand located at sites opposite to positions 10-13
(counting from the 5’-end) of the antisense strand comprise at least two fluoro-modified
nucleotides;

[0232] 3) position 2, position 6, position 14 and position 16 (counting from the 5’-end) of
the antisense strand are all fluoro-modified nucleotides, and nucleotides at other positions are
all nucleotides modified with non-fluoro;

[0233] 4) at least one of position 8, position 9, position 10, and position 15 of the antisense
strand is X nucleotide; and

[0234] 5) optionally, the sense strand comprises at least one X at a position opposite to the
seed region (positions 1-8, counting from the 5’-end) of the antisense strand.

[0235] Optionally, the above duplex region comprises 19-21 base pairs (for example, 19 or
20 or 21 base pairs) formed by sequences of the antisense strand and the sense strand that are
sufficiently complementary to each other. Exemplarily, the double-stranded oligonucleotide
may comprise a sense strand that is 19-21 nucleotides in length and an antisense strand that is
19-23 nucleotides in length.

[0236] In another embodiments, the double-stranded oligonucleotide represented by
Formula (II) of the present disclosure or the double-stranded oligonucleotide comprising the
double-stranded region represented by the above Formula (I) has all of the following features:
[0237] 1) the sense strand comprises one or two X nucleotides; and optionally, at least one
X is located at a position opposite to any of positions 15, 8 and 2 (counting from the 5’-end)
of the antisense strand;

[0238] 2) four nucleotides on the sense strand at positions opposite to positions 10-13
(counting from the 5’-end) of the antisense strand comprise at least two fluoro-modified
nucleotides;

[0239] 3) position 2, position 6, position 14 and position 16 (counting from the 5’-end) of
the antisense strand are all fluoro-modified nucleotides, and nucleotides at other positions are
all nucleotides modified with non-fluoro; and

[0240] 4) at least one of position 8, position 9, position 10, and position 15 of the antisense

strand is nucleotide X.
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[0241] Optionally, the sense strand comprises one nucleotide X at a position opposite to
any of positions 15, 8 and 2 (counting from the 5’-end) of the antisense strand.

[0242] Optionally, position 15 of the antisense strand is nucleotide X.

[0243] In another embodiment, the double-stranded oligonucleotide represented by
Formula (II) of the present disclosure or the double-stranded oligonucleotide comprising the
double-stranded region represented by the above Formula (I) has all of the following features:
[0244] 1) the sense strand comprises one X at a position opposite to any of positions 15, 8
and 2 (counting from the 5’-end) of the antisense strand;

[0245] 2) four nucleotides on the sense strand at positions opposite to positions 10-13
(counting from the 5’-end) of the antisense strand comprise at least two fluoro-modified
nucleotides;

[0246] 3) position 2, position 6, position 14 and position 16 (counting from the 5’-end) of
the antisense strand are all fluoro-modified nucleotides, and nucleotides at other positions are
all nucleotides modified with non-fluoro;

[0247] 4) at least one of position 10 and position 15 of the antisense strand is X nucleotide;
and/or, the antisense strand comprises only one X nucleotide at position 15 (counting from
the 5’-end); and

[0248] 5) optionally, the duplex region comprises 19-23 base pairs.

[0249] In an embodiment, in the double-stranded oligonucleotide molecule of the present
disclosure, in the direction from the 5’-end to the 3’-end, the 15" nucleotide of the antisense
strand in the duplex region is X nucleotide, and nucleotides on the sense strand at positions
opposite to positions 2 and 8 (counting from the 5’-end) of the antisense strand are also all X
nucleotides.

[0250] In an embodiment, the double-stranded oligonucleotide molecule of the present
disclosure further has phosphorothioate linkage modification, for example, having one or two
phosphorothioate linkage modifications in nucleotides at positions 1-5 (counting from the 5’-
end) of the sense strand, and/or one or two phosphorothioate linkage modifications at position
18-23 (counting from the 5’-end of the antisense strand) of the antisense strand.

[0251] In some embodiments, the double-stranded oligonucleotide of the present disclosure
is as represented by Formula (II), wherein each nucleotide in the duplex region is a modified
nucleotide.

[0252] In some other embodiments, the double-stranded oligonucleotide of the present
disclosure is as represented by Formula (Ila), wherein each nucleotide of the duplex region is

a modified nucleotide, the overhang is located at the 3’-end of the antisense strand, and the
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overhang nucleotide sequence has a length of 1 to 3 nucleotides. Exemplarily, a ratio of
lengths of the sense strand and the antisense strand of the double-stranded oligonucleotide
provided by the present disclosure may be 19/19, 19/21, 19/22, 20/20, 21/21, 21/22, 21/23,
22/22, 22/24, 22/25, 23/25, etc. In some embodiments, each of the sense strand and the
antisense strand of the double-stranded oligonucleotide of the present disclosure has 19/21
nucleotides or 21/23 nucleotides in length.

[0253] In some embodiments, the overhang is 2 nucleotides. For example, the overhang is
dTdT (contiguous thymine deoxyribonucleotides), UU.

[0254] In some embodiments, the double-stranded oligonucleotide represented by the above
Formula (II) comprises a sense strand that is 19-21 nucleotides in length and an antisense
strand that is 19-23 nucleotides in length, wherein sequences of the antisense strand and the
sense strand are complementary to each other so as to form a duplex region of 17-21 base
pairs. Moreover, the double-stranded oligonucleotide has a nucleotide overhang at the 3’-end
of the antisense strand. And optionally, the antisense strand or the sense strand each
independently comprises 1-4 phosphorothioate internucleotide linkages, for example,
comprising, but not limited to, 1, 2, 3 or 4 phosphorothioate internucleotide linkages; and/or
the sense strand of the double-stranded oligonucleotide is conjugated to a ligand.

[0255] For the nucleotide overhang, exemplarily, there is an overhang of 2-4 nucleotides at
the 3’-end of the antisense strand and a blunt end at the 5’-end of the antisense strand.

[0256] In some embodiments, in the double-stranded oligonucleotide represented by the
above Formula (II) of the present disclosure, in the direction from the 5’-end to the 3’-end, 1)
at least one of nucleotides at position 8, 9, 10 or 15 of the antisense strand is X nucleotide;
and position 2, position 6, position 14 and position 16 (counting from the 5’-end) of the
antisense strand are all fluoro-modified nucleotides; 2) the sense strand comprises one or two
X nucleotides, and at least one X nucleotide on the sense strand is located at a position
opposite to any of positions 2, 8, 12, and 15 (counting from the 5’-end) of the antisense strand;
and four nucleotides on the sense strand at positions opposite to positions 10-13 (counting
from the 5’-end) of the antisense strand comprise at least two fluoro-modified nucleotides.
[0257] In some embodiments, at least one of phosphate groups in a phosphate-sugar
backbone in the sense strand and the antisense strand of the double-stranded oligonucleotide
provided by the present disclosure is a sulfo-modified phosphate group (i.e.,
phosphorothioate group). The phosphorothioate group herein 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 a modified group
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is a phosphorothioate group formed by substituting one oxygen atom in a phosphodiester
bond with a sulfur atom.

[0258] In some embodiments, in the double-stranded oligonucleotide of the present
disclosure, the phosphorothioate group is present at an end of the sense strand and/or a
terminal region of the antisense strand, wherein the terminal region comprises 3 or 4 or 5
contiguous nucleotides at the 5’-end and the 3’-end. In some other embodiments, on the basis
that an end nucleotide of a single strand is the first nucleotide, the phosphorothioate group is
present between any two contiguous nucleotides of the first to third nucleotide sequences.
[0259] Exemplarily, on the basis that an end nucleotide of a single strand is the first
nucleotide, the phosphorothioate group may be present in one or more of any of the following
positions in the terminal region of the sense strand and/or the antisense strand: between the
first and second nucleotides at the 5’-end, between the second and third nucleotides at the 5°-
end, between the first and second nucleotides at the 3’-end, and between the second and third
nucleotides at the 3’-end.

[0260] In some embodiments, the 5’-end nucleotide of the antisense strand is a 5’-
phosphate nucleotide or a nucleotide modified with 5’-phosphate analog. In an embodiment,
the nucleotide modified with 5’-phosphate analog is a nucleotide comprising a vinyl
phosphate modification (a nucleotide modified with vinyl phosphate) (e.g., 5’-VP), or is a
phosphorothioate modified nucleotide. Optionally, the 5°’-VP may be 5’-E-VP, 5’-Z-VP, or a
combination thereof.

[0261] The double-stranded oligonucleotide of the present disclosure may be various
double-stranded oligonucleotides that regulate gene expression. In some embodiments, it may
be a double-stranded oligonucleotide that inhibits or down-regulates gene expression, such as
siRNA. In some embodiments, it may be a double-stranded oligonucleotide that activates or
up-regulates gene expression, such as saRNA.

[0262] In an embodiments, in the double-stranded oligonucleotide of the present disclosure:
[0263] 1) in the 5°-3’ direction of the antisense strand, at least one of nucleotides at
positions 10 and 15 of the antisense strand is a nucleotide selected from following modified
nucleotides: 2°-O-MOE, 2’-O-TBDMS, 2’-O-TOM, 2’-O-CH;-O-CH»-CHs, and 2’-O-CHo-
O-CH-CF3; and position 2, position 6, position 14 and position 16 of the antisense strand are
all fluoro-modified nucleotides; and remaining positions of the antisense strand are
nucleotides modified with methoxy;

[0264] 2) on the sense strand, a position opposite to any of positions 2, 8 and 15 (counting

from the 5’-end) of the antisense strand is a nucleotide selected from following modified
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nucleotides: 2°-O-MOE, 2’-O-TBDMS, 2’-O-TOM, 2’-O-CH,-O-CH;-CH3, and 2’-O-CH,-
0O-CH»-CF3; and four nucleotides on the sense strand at positions opposite to positions 10-13
(counting from the 5’-end of the antisense strand) of the antisense strand comprise at least
two fluoro-modified nucleotides; and remaining positions of the sense strand are nucleotides
modified with methoxy; and

[0265] 3) the sense strand and the antisense strand each of comprise at least one
phosphorothioate group, and the phosphorothioate group is located in a terminal region of
each single strand. Herein, the terminal region comprises a length interval of 3-5 nucleotides.
[0266] In an embodiment, the double-stranded oligonucleotide further comprises a
nucleotide modified with 5°-VP.

[0267] In an embodiment, each of the sense strand and the antisense strand of the double-
stranded oligonucleotide of the present disclosure has 17-30 nucleotides. In an example, the
sense strand has 19-21 nucleotides, and the antisense strand has 19-25 nucleotides. In an
example, the sense strand has 19 or 21 nucleotides, and the antisense strand has 21 or 23
nucleotides.

[0268] In an embodiment, a nucleotide at position 1 from the 5’-end of the antisense strand
in the duplex of the double-stranded oligonucleotide is selected from: A, dA, dU, U or dT.
[0269] In an embodiment, the antisense strand of the double-stranded oligonucleotide
(dsRNA) of the present disclosure is 100% complementary to a target RNA, and can inhibit
its expression by RNA interference. In another embodiment, the antisense strand of the
double-stranded oligonucleotide of the present disclosure is at least 95%, at least 90%, at
least 85%, at least 80% complementary to the target RNA, as measured by percentage of base
pairs.

[0270] The double-stranded oligonucleotide dsRNA described in the present disclosure
may be represented by Formula (II), or comprises the duplex region represented by Formula
(D.

[0271] In an embodiment, the double-stranded oligonucleotide of the present disclosure
comprises a sense strand and an antisense strand, where:

[0272] (a) the sense strand therein has:

[0273] (i) 19-21 nucleotides in length;

[0274] (i1) an ASGPR ligand attached to the 3’-end, wherein the ASGPR ligand is GalNAc
or a derivative thereof;

[0275] (ii1) at least one position opposite to position 2, 8, or 15 (counting from the 5’-end)

of the antisense strand being a nucleotide modified with a 2’-bulky group;
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[0276] (iv) four nucleotides at positions opposite to positions 10-13 (counting from the 5’-
end) of the antisense strand comprising at least two nucleotides modified with 2’-fluoro; and
optionally, the remaining positions being independently selected from one or at least one of
nucleotide modified with 2’-OMe, nucleotide modified with 2’-deoxy or nucleotide modified
with a 2’-bulky group, wherein the 2’-bulky group modification is selected from one or more
of 2’-O-MOE, 2’-O-TBDMS, 2’-O-TOM, 2’-0-CH>-O-CH2-CH3, and 2’-O-CH>-O-CH2-CF3;
[0277] and

[0278] (b) the antisense strand therein has:

[0279] (i) 21-23 nucleotides in length;

[0280] (ii) at least one of nucleotides at position 10 or 15 of the antisense strand being a
nucleotide modified with a 2’-bulky group;

[0281] (iii) position 2, position 6, position 14 and position 16 of the antisense strand being
all nucleotides modified with 2’-fluoro; and, optionally, the remaining positions of the
antisense strand being one or at least one selected from one or at least one of nucleotide
modified with 2°-OMe, nucleotide modified with 2’-deoxy or nucleotide modified with a 2’-
bulky group, wherein the 2’-bulky group modification is selected from one or more of 2’-O-
MOE, 2’-O-TBDMS, 2’-O-TOM, 2’-O-CH>-O-CHz-CH3, and 2°-O-CH»-O-CH»-CF3;

[0282] (iv) at least one phosphorothioate linkage between nucleotides in the terminal region;
and

[0283] (v) optionally, a overhang consisting of 2-3 nucleotides at the 3’-end of the antisense
strand, and a blunt end at the 5’-end of the antisense strand.

[0284] In an embodiment, the above double-stranded oligonucleotide of the present
disclosure comprises phosphorothioate linkages between nucleotide positions 1 and 2,
between nucleotide positions 2 and 3, between nucleotide positions 19 and 20, and between
nucleotide positions 20 and 21 of the antisense strand (counting from the 5’-end). In an
embodiment, the 3’-end of the antisense strand has a overhang consisting of two nucleotides,
and the 5’-end of the antisense strand is a blunt end.

[0285] In an embodiment, the double-stranded oligonucleotide of the present disclosure
comprises: counting from the 5’-end, nucleotide modified with a 2’-bulky group at position
15 of the antisense strand; and nucleotide modified with a 2’-bulky group on the sense strand
at any position opposite to positions 2, 8, and 15 of the antisense strand, wherein the 2’-bulky
group provides a greater steric bulk to the nucleotide where it is located than 2°’-OMe

modification.
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[0286] In an embodiment, position 15 of the antisense strand has a nucleotide modified
with a 2’-bulky group; and a nucleotide on the sense strand at a position opposite to position
15 of the antisense strand is a nucleotide modified with a 2’-bulky group.

[0287] In an embodiment, position 15 of the antisense strand has a nucleotide modified
with a 2’-bulky group; and a nucleotide on the sense strand at a position opposite to position
8 of the antisense strand is a nucleotide modified with a 2’-bulky group.

[0288] In an embodiment, position 15 of the antisense strand has a nucleotide modified
with a 2’-bulky group; and a nucleotide on the sense strand at a position opposite to position
2 of the antisense strand is a nucleotide modified with a 2’-bulky group.

[0289] In an embodiment, position 15 of the antisense strand has a nucleotide modified
with a 2’-bulky group; and nucleotides on the sense strand at positions opposite to position 2
and position 8 of the antisense strand are nucleotides modified with a 2’-bulky group.

[0290] In optional embodiments, the sense strand comprises a nucleotide modified with a
2’-bulky group at a position opposite to the seed region of the antisense strand (wherein the
seed region of the antisense strand is located at positions 1-8, counting from the 5’-end).
[0291] Optionally, the above 2’-bulky group is selected from one or more of 2°-O-MOE,
2’-O-TBDMS, 2’-O-TOM, 2’-O-CH2-O-CH»2-CH3, and 2°-O-CH2-O-CH2-CFs.

[0292] Exemplarily, when the sense strand is 21 nucleotides in length, the nucleotide
modified with a 2’-bulky group is located at positions 7, 14, and 20 counting from the 5’-end
(positions opposite to positions 15, 8, and 2 of the antisense strand, respectively).

[0293] Exemplarily, when the sense strand is 19 nucleotides in length, the nucleotide
modified with a 2°-bulky group is located at positions 5, 12, and 18 counting from the 5’-end
(positions opposite to positions 15, 8, and 2 of the antisense strand, respectively).

[0294] The double-stranded oligonucleotide provided by the present disclosure can be used
alone, or form a pharmaceutical composition with a pharmaceutically acceptable carrier, or
form an oligonucleotide conjugate by binding to a conjugating molecule, or form other forms.
When in use, an effective amount of the double-stranded oligonucleotide, the pharmaceutical
composition or the oligonucleotide conjugate can be contacted with a cell, so as to regulate
expression of a target gene, or the double-stranded oligonucleotide, the pharmaceutical
composition or conjugate is administered to a subject to regulate expression of a target gene,
so as to achieve a purpose of treating a pathologic condition or disease associated with an
expression level of the target gene.

[0295] In another aspect, the present disclosure provides a double-stranded oligonucleotide,

comprising a sense strand and an antisense strand, each having 17 to 35 nucleotides, wherein
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each nucleotide is a modified or unmodified nucleotide, the sense strand and the antisense
strand are at least partially reversely complementary to form a double-stranded region,
wherein the double-stranded oligonucleotide comprises at least one nucleotide modified with
2’-disubstituent, and each substituent in the 2’-disubstituent is independently selected from
methyl or fluorine.

[0296] Herein, when the double-stranded region of the double-stranded oligonucleotide
comprises a nucleotide modified with 2’-disubstituent, the nucleotide modified with 2’-
disubstituent is selected from 2’-difluoro substituted nucleotide; or, when the double-stranded
oligonucleotide comprises a nucleotide modified with 2’-disubstituent at positions outside the
double-stranded region, the nucleotide modified with 2’-disubstituent is selected from
nucleotide substituted with 2’-F-2’-Me.

[0297] In some embodiments, the double-stranded oligonucleotide has one or more of
features as follows:

[0298] (1) when the double-stranded oligonucleotide comprises a 2’-difluoro substituted
nucleotide substituted, the 2’-difluoro substituted nucleotide is located at at least one of
positions 7, 8, 9, and 10 of the sense strand counting from the 5’-end;

[0299] (2) when the double-stranded oligonucleotide comprises a 2’-difluoro substituted
nucleotide, the 2’-difluoro substituted nucleotide is located at at least one of positions 2, 4, 6,
8,9, 10, 12, 14 and 16 of the antisense strand counting from the 5’-end;

[0300] (3) when the double-stranded oligonucleotide comprises a nucleotide substituted
with 2°-F-2°-Me, the nucleotide substituted with 2’-F-2’-Me is located at a position outside
the double-stranded region of the oligonucleotide; and

[0301] (4) when the double-stranded oligonucleotide comprises a nucleotide substituted
with 2°-F-2’-Me, the nucleotide substituted with 2’-F-2°-Me is located at a overhang at the
3’-end of the antisense strand.

[0302] In some embodiments, in feature (1), when the double-stranded oligonucleotide
comprises a 2’-difluoro substituted nucleotide, the 2’-difluoro substituted nucleotide is
located at at least two or at least three of positions 7, 8, 9 and 10 of the sense strand counting
from the 5’-end.

[0303] In some embodiments, in feature (2), when the double-stranded oligonucleotide
comprises a 2’-difluoro substituted nucleotide, the 2’-difluoro substituted nucleotide is
located at at least two of positions 2, 4, 6, 8, 9, 10, 12, 14 and 16 of the antisense strand
counting from the 5’-end. In another aspect, the present disclosure provides a double-stranded

oligonucleotide conjugate, comprising the double-stranded oligonucleotide provided by the
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present disclosure or the double-stranded oligonucleotide obtained according to the method
of the present disclosure, and a conjugating group conjugated to the double-stranded
oligonucleotide. The present disclosure can further improve blood stability and targeting
property of the double-stranded oligonucleotide of the present disclosure by forming a
pharmaceutical composition with a suitable carrier or forming an oligonucleotide conjugate
with a suitable conjugating molecule. The conjugating molecule may be a conjugating
molecule targeting a tissue such as liver, lung, and kidney.

[0304] In some embodiments, the conjugating group comprises a linker and a
pharmaceutically acceptable targeting group; the double-stranded oligonucleotide, the linker
and the targeting group or the delivery assisting group is sequentially linked covalently or
non-covalently; and each targeting group is selected from ligands capable of binding to a cell
surface receptor. Generally, there are 1-6 targeting groups. In an embodiment, there are 2-4
targeting groups. A conjugation site between the double-stranded oligonucleotide and the
conjugating group may be at the 3’-end or the 5’-end of the sense strand of the double-
stranded oligonucleotide, or at the 5’-end of the antisense strand, or in an internal sequence of
the double-stranded oligonucleotide. In some specific embodiments, the conjugation site
between the double-stranded oligonucleotide and the conjugating group is at the 3’-end of the
sense strand of the double-stranded oligonucleotide.

[0305] The abovementioned oligonucleotide conjugate can be synthesized by methods
already described in detail in the prior art. For example, WO2015006740A2 describes
preparation methods for a variety of siRNA conjugates in detail.

[0306] In yet another aspect, the present disclosure provides a conjugate of a double-
stranded oligonucleotide, wherein the conjugate comprises the double-stranded
oligonucleotide described herein and a targeting group, so as to provide tissue specific
targeting.

[0307] In some embodiments, the conjugate of the present disclosure specifically targets a
hepatocyte surface receptor, thereby specifically targeting a hepatic tissue. In some
embodiments, the targeting group of the present disclosure is a ligand that has affinity to an
asialoglycoprotein receptor, so as to specifically target the asialoglycoprotein receptor
(ASGPR) on a surface of hepatocytes. Exemplarily, the targeting group is a ligand group
from N-acetyl-galactosamine (GalNAc) or derivatives thereof.

[0308] In an embodiment, the double-stranded oligonucleotide provided by the present
disclosure is linked to at least one ASGPR ligand. Exemplarily, the ASGPR ligand is GaINAc

or a derivative thereof attached through a bivalent or trivalent branched linker.
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[0309] In some embodiments, the ASGPR ligand is attached to the 5’-end or the 3’-end of
the sense strand or the antisense strand of the double-stranded oligonucleotide through a

linker to form a conjugate. Exemplarily, the conjugate has following structural formula (B):
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[0310] Herein, Nu represents the double-stranded oligonucleotide of the present disclosure
or other nucleic acid-based pharmaceutically active molecules (e.g., single-stranded
oligonucleotide).
[0311] In an embodiment, the ligand may be conjugated at the 3’-end or the 5’-end of the
sense strand of the double-stranded oligonucleotide.
[0312] The present disclosure further provides use of the double-stranded oligonucleotide
and a reagent thereof. In an embodiment, the use is for inhibiting expression of a target gene
in a subject. The subject may be any animal, preferably mammals such as mice, rats, sheep,
cattle, dogs, cats, or humans.
[0313] In some embodiments, the present disclosure further provides a pharmaceutical
composition, comprising the double-stranded oligonucleotide of the present disclosure and a
pharmaceutically acceptable carrier. The pharmaceutically acceptable carrier may be any
available carrier.
[0314] In some embodiments, contents of the double-stranded oligonucleotide and the
pharmaceutically acceptable carrier in the pharmaceutical composition are not particularly
required. The pharmaceutical composition can further comprise other pharmaceutically
acceptable auxiliary materials, which may be one or more of various preparations or
compounds conventionally used in the art. For example, the other pharmaceutically
acceptable auxiliary materials may comprise at least one of a pH buffer, a protective agent

and an osmotic pressure regulator.
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[0315] In some embodiments, the present disclosure provides a method for treating and/or
preventing diseases or conditions associated with level of mRNA expressed by a target gene,
comprising administering an effective amount of the double-stranded oligonucleotide, the
pharmaceutical composition and/or the oligonucleotide conjugate of the present disclosure to
a subject in need thereof. In some embodiments, the disease or condition associated with the
level of mRNA expressed by the target gene is hepatitis, hepatic fibrosis, liver proliferative
diseases and/or dyslipidemia. In some embodiments, the dyslipidemia is
hypercholesterolemia, hypertriglyceridemia or atherosclerosis.

[0316] In some embodiments, the present disclosure provides use of the double-stranded
oligonucleotide, the pharmaceutical composition comprising the double-stranded
oligonucleotide or the oligonucleotide conjugate in preparation of a medicine for treating
and/or preventing an induced pathologic condition or disease (e.g., overexpression of a gene)
associated with level of mRNA expressed by a target gene.

[0317] In some embodiments, the target gene is an abnormally expressed gene in
hepatocytes. In some embodiments, the target gene is an endogenous gene expressed in liver.
Endogenous genes expressed in liver comprise, but are not limited to, ApoB, ApoC,
ANGPTL3, PCSK9, SCDI1, TIMP-1, CollAl, FVII, STAT3, p53, HBV, HCV, and other
genes.

[0318] In some embodiments, the disease is selected from chronic liver disease, hepatitis,
hepatic fibrosis, liver proliferative diseases and dyslipidemia.

[0319] In some embodiments, the dyslipidemia is  hypercholesterolemia,
hypertriglyceridemia or atherosclerosis.

[0320] In some embodiments, the present disclosure provides a method for modulating
gene expression, comprising contacting an effective amount of the double-stranded
oligonucleotide, the pharmaceutical composition or the oligonucleotide conjugate with a cell
expressing the gene.

[0321] In some embodiments, the present disclosure provides a method for treating a
pathologic condition or disease caused by abnormal gene expression, comprising
administering an effective amount of the double-stranded oligonucleotide, the pharmaceutical
composition or the oligonucleotide conjugate to a subject. In some embodiments, the
abnormal expression is overexpression, and correspondingly, the regulation is to inhibit the
overexpression. In some embodiments, the regulation refers to inhibiting expression of a

target gene in hepatocytes, wherein mRNA expressed by the target gene is selected from
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mRNA expressed by a hepatitis B virus (HBV) gene, mRNA expressed by an angiopoietin-
like protein 3 (ANGPTL3) gene or mRNA expressed by an apolipoprotein C3 (ApoC3) gene.
[0322] In some embodiments, the double-stranded oligonucleotide, the pharmaceutical
composition or the oligonucleotide conjugate of the present disclosure can also be used for
treating other liver diseases, comprising cancer, hepatocellular carcinoma (HCC), liver
metastasis or hepatoblastoma.

[0323] In some embodiments, any suitable route known in the art can be used for
administration to the subject, comprising, but is not limited to, oral or parenteral route, e.g.,
intravenous administration, intramuscular administration, subcutaneous administration,
transdermal administration, endotracheal administration (aerosol), pulmonary administration,
nasal administration, rectal administration and topical administration (comprising buccal
administration and sublingual administration). Administration may be performed once or
multiple times weekly, monthly or annually.

[0324] In some embodiments, the present disclosure further provides a method for
delivering the double-stranded oligonucleotide, the pharmaceutical composition or the
oligonucleotide conjugate to a specific target in a subject via subcutaneous or intravenous
administration.

[0325] The present disclosure provides a kit, comprising the double-stranded
oligonucleotide as described above, the pharmaceutical composition as described above
and/or the oligonucleotide conjugate as described above.

[0326] In some embodiments, the kit herein can provide the double-stranded
oligonucleotide in a container. In some embodiments, the kit herein may comprise a container
that provides a pharmaceutically acceptable excipient. In some embodiments, the kit can
further comprise other ingredients such as a stabilizer or a preservative. In some
embodiments, the kit herein may comprise at least one other therapeutic agent in a container
other than the container providing the double-stranded oligonucleotide herein.

[0327] In the kit of the present disclosure, the double-stranded oligonucleotide and the
pharmaceutically acceptable carrier and/or auxiliary material, as well as the double-stranded
oligonucleotide composition and/or conjugate, and/or the pharmaceutically acceptable
auxiliary material, may be provided in any form, such as in a liquid form, a dried form, or a
lyophilized form. In some embodiments, the double-stranded oligonucleotide and the
pharmaceutically acceptable carrier and/or auxiliary material and the double-stranded

oligonucleotide composition and/or conjugate and optional pharmaceutically acceptable
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auxiliary material are substantially pure and/or sterilized. In some embodiments, sterilized
water may be provided in the kit of the present disclosure.

[0328] Unless otherwise stated, meanings of base composition and modifications described
in various examples herein are as follows: capital letters A, U, G, C, and T represent base
composition of nucleotides; lowercase letter m means that a nucleotide represented by a
preceding letter thereof is a nucleotide modified with 2’-methoxy; lowercase letter f means
that a nucleotide represented by a preceding letter thereof is a nucleotide modified with 2°-
fluoro; lowercase letter d means that a nucleotide represented by a preceding letter thereof is
a 2’-deoxyribonucleotide; brackets plus capital letters TBDMS, i.e., (TBDMS), mean that a
nucleotide represented by a preceding letter thereof is a nucleotide modified with 2’-O-tert-
butyldimethylsilyl; brackets plus capital letters TOM, i.e., (TOM), mean that a nucleotide
represented by a preceding letter thereof is a nucleotide modified with 2’-O-
tris(isopropyl)silyloxymethyl; brackets plus capital letters MOE, i.e., (MOE), mean that a
nucleotide represented by a preceding letter thereof is a nucleotide modified with 2’-O-
methoxyethyl; and lowercase letter s means that nucleotides represented by two preceding
and following letters thereof are linked by a phosphorothioate linkage.

[0329] In the present disclosure, compound L96-PS has a structural formula as represented

by Formula (C):
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[0330] Herein, PS represents a polystyrene resin solid-phase carrier, and compound L96-PS
is purchased from Asymchem Laboratories (Tianjin) Co., Ltd., with a load amount of

120412 pumol/g (a detection method being UV/HPLC).

40



[0331]

Unless otherwise stated, reagents and consumable materials (Table 1) and

instrument and equipment (Table 2) used in the present disclosure are all products

commercially available from the following manufacturers.

Table 1
Name Manufacturer
HepG2 cell Wuhan Pricella Biotechnology Co., Ltd.
DMEM medium M&C GENE TECHNOLOGY (BEIJING) LTD.

Opti-MEM medium

GIBCO

Fetal bovine serum (FBS)

Merck Ltd

Lipofectamine 3000

Thermo Fisher Scientific

Hanwei RNA extraction kit

Zhejiang Hanwei Science and Technology Co.
Ltd.

Reverse Transcription System

Promega Corporation

SYBR Select Master Mix

ABI

Deoxyribonuclease I from bovine pancreas | SIGMA

Collagenase from Clostridium

: i SIGMA
histolyticum
RNALater Thermo Fisher Scientific
Table 2
Name Manufacturer

Full-automatic nucleic acid extractor

Zhejiang Hanwei Science and Technology Co.
Ltd.

High-speed refrigerated centrifuge Eppendorf
NANODROP OneC Thermo Fisher Scientific
Gradient PCR amplifier Eppendorf

Fluorescence quantitative PCR ABI StepOne Plus

instrument

Gel imager

Shanghai Tanon Science & Technology Co.,Ltd.

Electrophoresis apparatus

BEIJING LIUYT INSTRUMENT PLANT

CO; thermostatic incubator

Thermo Fisher Scientific

Biological safety cabinet

Esco Lifesciences

Tissuelyser type II full-automatic tissue
homogenizer

Shanghai Jingxin Industrial Development Co.,
Ltd.

[0332]

Unless otherwise stated, dSRNA (referred to as siRNA in examples) sequences used

in the present disclosure were all entrusted to be synthesized by Suzhou Biosyntech Co., Ltd.;
PCR primer synthesis was entrusted to be completed by Beijing Tsingke Biotech Co., Ltd.;
experimental animals C57BL/6J mice and ICR mice were both purchased from SPF (Beijing)
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Biotechnology Co., Ltd.; and blood biochemical standard measurement was entrusted to be
completed by Beijing Sinogenetic Biotechnology Co., Ltd.

[0333] Unless otherwise stated, Real-time PCR detection data involved in in vivo/in vitro
siRNA activity experiments in various examples of the present disclosure are all used for
relative quantitative calculation of target gene mRNA in various test groups by a AACt
method, and a calculation method is summarized as follows:

ACt (test group) = Ct (target gene in test group) - Ct (internal reference gene in test group);
ACt (control group)= Ct (target gene in control group) - Ct (internal reference gene in control
group);

AACt (test group) = ACt (test group) - ACt (control group mean); and

AACt (control group) = ACt (control group) - ACt (control group mean).

[0334] Taking the control group as benchmark, expression level of the target gene mRNA
in the test group is normalized, and remaining expression level of the target gene mRNA in
the control group is defined as 100%.

[0335] Relative remaining expression level of target gene mRNA in test group = 244t
(test group) x 100%

[0336] Inhibition rate of target gene mRNA in test group = 100% - relative expression level
of target gene mRNA in test group

[0337] In vivolin vitro activity experimental data are all expressed by X+SD (or
X+STDEV), and experimental data are all plotted and analyzed using GraphPad prism 8.0
software. Herein, £SD values and 2STDEV values both represent standard deviations.

[0338] Proportions of the reagents in various examples of the present disclosure are all
calculated as volume ratio (v/v), unless otherwise stated.

[0339] Solutions of the present disclosure will be illustrated below in conjunction with
examples. Those skilled in the art could understand that the following examples are merely
used for illustrating the present disclosure, but should not be considered as limitation to the
scope of the present disclosure. Wherein specific techniques or conditions are not specified in
the examples, they are carried out according to techniques or conditions described in
documents in the art or according to product specifications. If manufacturers of reagents or
apparatuses used are not specified, all of them are conventional products commercially
available.

[0340] Preparation of nucleoside monomer analogs with sterically bulky modification
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[0341] Reagents used in preparation examples of the present disclosure and reagent sources

are as listed in Table 3.

Table 3
Reagent Name Abbreviation | CAS No.
Uridine Uridine 58-96-8
1,3-dichloro-1,1,3,3-tetraisopropyldisiloxane — 69304-37-6
N-iodosuccinimide NIS 516-12-1
Trifluoromethanesulfonic acid TfOH 1493-13-6
Ammonium fluoride NH4F —
4,4’-dimethoxytrityl chloride/4,4’-dimethoxy DMTrCl 40615-36-9
triphenylchloromethane
Pyridine Py 110-86-1
Bis(diisopropylamino)(2-cyanoethoxy)phosphine — 102691-36-1
4,5-dicyanoimidazole DCI 1122-28-7
Trifluoroethanol - 75-89-8

[0342] Preparation Example 1: Synthesis of compound NM062
[0343] A synthesis route of compound NM062 was as follows:
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Exact Mass: 544.26 Exact Mass: 302.11 Exact Mass: 604.24 Exact Mass: 804,35

[0344] (1-1) Synthesis of compound 2

[0345] Compound 1 (10 g, 40.97 mmol, uridine) was dissolved in 100 ml of pyridine, and
1,3-dichloro-1,1,3,3-tetraisopropyldisiloxane (14.22 g, 45.07 mmol) was added, followed by
stirring at 25 °C for 16 hours. After reaction was completed, reaction solution was
concentrated to remove solvent, diluted by adding 300 ml of dichloromethane, and washed
first with 100 ml of saturated aqueous ammonium chloride solution twice (2x100 ml), and
then with 100 ml of saturated aqueous sodium chloride solution twice (2x100 ml). Organic
phases were dried over anhydrous sodium sulfate, filtered, concentrated, and subjected to

normal phase column chromatography purification (elution gradient: petroleum ether/ethyl
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acetate=3/1, volume ratio v/v), to provide compound 2 (11.5 g, in a yield of 57.7%). MS ESI
(m/z) =487.27 [M+H]".

[0346] (1-2) Synthesis of compound 3

[0347] At 25 °C, compound 2 (11 g, 22.62 mmol) was dissolved in 77 ml of dimethyl
sulphoxide, and 77 ml of acetic acid and 38 ml of acetic anhydride were added, followed by
stirring at 25 °C for 16 hours. After reaction was completed, 500 ml of ethyl acetate was
added for dilution, 100 ml of saturated aqueous sodium bicarbonate solution was used for
washing twice (2x100 ml), and then 100 ml of saturated aqueous sodium chloride solution
was used for washing twice (2x100 ml). Organic phases were dried over anhydrous sodium
sulfate, filtered, concentrated, and subjected to normal phase column chromatography
purification (elution gradient: petroleum ether/ethyl acetate=3/1, v/v), to provide compound 3
(11.22 g, in a yield of 90.81%). MS ESI (m/z) = 546.23 [M+H]".

[0348] (1-3) Synthesis of compound 4

[0349] At 25 °C, compound 3 (5 g, 9.15 mmol) was dissolved in 50 ml of tetrahydrofuran,
and ethanol (4.21 g, 91.5 mmol) was added. Nitrogen replacement was performed three times.
Reaction system was cooled to -40 °C using a dry ice acetonitrile bath, and a solution of N-
iodosuccinimide (2.47 g, 10.98 mmol) in tetrahydrofuran (5 ml) and a solution of
trifluoromethanesulfonic acid (2.75 g, 18.3 mmol) in tetrahydrofuran (5 ml) were added
dropwise at -40 °C. Reaction solution was stirred at -40 °C for 1 hour under nitrogen. After
completion, reaction was quenched by adding 8 ml of triethylamine, 10 mass% aqueous
solution of sodium thiosulfate was added, followed by four times of extraction with 150 ml of
dichloromethane (4x150 ml). Organic phases were combined, washed twice with 80 ml of
saturated aqueous sodium bicarbonate solution (2x80 ml) and once with 100 ml of saturated
brine (1x100 ml), dried over anhydrous sodium sulfate, filtered, concentrated, and subjected
to normal phase column chromatography purification (elution gradient: petroleum ether/ethyl
acetate=4/1, v/v), to provide compound 4 (4.78 g, in a yield of 95.96%). MS ESI (m/z) =
544.26 [M+H]".

[0350] (1-4) Synthesis of compound 5

[0351] At 25 °C, compound 4 (4 g, 7.35 mmol) was dissolved in 32 ml of methanol, and
ammonium fluoride (1.36 g, 36.75 mmol) was added, followed by stirring at 60 °C for 16
hours. After reaction was completed, solvent was removed by spin-drying, followed by
normal phase column chromatography purification (elution gradient:
dichloromethane/methanol=20/1, v/v), to provide compound 5 (2.05 g, 92.34% yield). MS
ESI (m/z) = 303.2 [M+H]".
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[0352] (1-5) Synthesis of compound 6

[0353] Compound 5 (2 g, 6.62 mmol) was dissolved in 20 ml of pyridine in ice bath, and
cooled to 0 °C in ice bath, and 4,4’-dimethoxytrityl chloride (2.77 g, 7.94 mmol) was added
portion-wise. Reaction solution was stirred at 0 °C for 1 hour. After completion, reaction was
quenched by adding 2 ml of methanol, solvent was removed by spin-drying, 50 ml of
saturated aqueous ammonium chloride solution was added, and 50 ml of ethyl acetate was
used for extraction three times (3%50 ml). Organic phases were combined, washed with 100
ml of saturated brine once (1x100 ml), dried over anhydrous sodium sulfate, filtered,
concentrated, and subjected to normal phase column chromatography purification (elution
gradient: petroleum ether/ethyl acetate=1/1, v/v), to provide compound 6 (2.28 g, in a yield of
55.67%). MS ESI (m/z) = 604.3 [M+H]".the

[0354] (1-6) Synthesis of compound NM062with

[0355] Compound 6 (1.5 g, 2.48 mmol) was repeatedly dried three times by azeotrope with
10 ml of acetonitrile (3%x10 ml), then dissolved in 15 ml of dichloromethane, followed by
addition of a solution (15 ml) of 3-{[bis(diisopropylamino)phosphoryl]oxy}propanenitrile
(899.6 mg, 2.98 mmol, repeatedly dried three times by azeotrope with 10 ml of acetonitrile
(3%x10 ml)) in dichloromethane, and then addition of 1H-imidazole-4,5-dicarbonitrile (374.8
mg, 1.984 mmol). Nitrogen replacement was performed three times, followed by stirring at
25 °C for 1 hour under nitrogen. After reaction was completed, reaction solution was diluted
by adding 30 ml of saturated aqueous sodium bicarbonate solution, and extracted three times
with 20 ml of dichloromethane (3x20 ml). Organic phases were combined, washed with 30
ml of saturated brine twice (2x30 ml), dried over anhydrous sodium sulfate, filtered,
concentrated, and subjected to reverse phase column chromatography purification (elution
gradient: water/acetonitrile=1/9, v/v), to provide compound NMO062 (1.7 g, in a yield of
85.14%). MS ESI (m/z) = 604.3 [M+H]".

[0356] 'H NMR (400 MHz, DMSO-ds) & = 11.41 (s, 1H), 7.75 (dd, J = 8.2, 10.6 Hz,
1H), 7.43 - 7.35 (m, 2H), 7.35 - 7.29 (m, 2H), 7.29 - 7.21 (m, 5H), 6.90 (dd, J=6.1, 7.8
Hz, 4H), 5.88 (dd, J = 2.3, 4.2 Hz, 1H), 5.35 (dd, J = 8.5, 9.6 Hz, 1H), 4.81 - 4.68 (m,
2H), 4.48 - 4.33 (m, 2H), 4.19 - 4.04 (m, 1H), 3.74 (d, J = 2.0 Hz, 7H), 3.58 - 3.44 (m,
4H), 3.39 - 3.31 (m, 2H), 3.30 (br s, 1H), 2.78 (t, J = 5.9 Hz, 1H), 2.63 (t, J = 5.9 Hz,
1H), 1.16 - 1.03 (m, 12H), 0.98 (d, J = 6.7 Hz, 3H).

[0357] Preparation Example 2: Synthesis of compound NM063

[0358] A synthesis route of compound NMO063 was as follows:
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[0359] (2-1) Synthesis of compound 7

[0360] At 25 °C, compound 3 (5 g, 9.15 mmol) was dissolved in 50 ml of tetrahydrofuran,
and trifluoroethanol (9.15 g, 91.5 mmol) was added. Nitrogen replacement was performed
three times. A dry ice acetonitrile bath was used for cooling to -40 °C. A solution of N-
iodosuccinimide (2.47 g, 10.98 mmol) in tetrahydrofuran (5 ml) and a solution of
trifluoromethanesulfonic acid (2.75 g, 18.3 mmol) in tetrahydrofuran (5 ml) were added
dropwise at -40 °C, followed by stirring at -40 °C for 1 hour under nitrogen. After completion,
reaction was quenched by adding 80 ml of trimethylamine to reaction solution, and 10 mass%
aqueous solution of sodium thiosulfate was added, followed by four times of extraction with
150 ml of dichloromethane (4x150 ml). Organic phases were combined, washed twice with
80 ml of saturated aqueous sodium bicarbonate solution (2x80 ml) and once with 100 ml of
saturated brine (1x100 ml), dried over anhydrous sodium sulfate, filtered, concentrated, and
subjected to normal phase column chromatography purification (elution gradient: petroleum
ether/ethyl acetate=4/1, v/v), to provide compound 7 (3.04 g, in a yield of 55.51%). MS ESI
(m/z) =599.23 [M+H]".

[0361] (2-2) Synthesis of compound 8

[0362] At 25 °C, compound 7 (3 g, 5.01 mmol) was dissolved in methanol (32 ml),
followed by addition of ammonium fluoride (926.85 mg, 25.05 mmol). Reaction solution was
stirred at 60 °C for 16 hours. After reaction was completed, solvent was removed by spin-

drying, followed by normal phase column chromatography purification (elution gradient:
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dichloromethane/methanol = 20/1, v/v), to provide compound 8 (1.51 g, 83.43% yield). MS
ESI (m/z) = 356.26 [M+H]".

[0363] (2-3) Synthesis of compound 9

[0364] Compound 8 (1.51 g, 4.24 mmol) was dissolved in pyridine (15 ml) in ice bath, and
cooled to 0 °C in the ice bath, and 4,4’-dimethoxytrityl chloride (1.73 g, 5.09 mmol) was
added portion-wise. Reaction solution was stirred at 0 °C for 1 hour. After completion,
reaction was quenched by adding methanol (2 ml), solvent was removed by spin-drying, a
saturated aqueous ammonium chloride solution (50 ml) was added, and ethyl acetate (3x50
ml) was used for extraction three times. Organic phases were combined, washed with
saturated brine (100 ml), dried over anhydrous sodium sulfate, filtered, concentrated, and
subjected to normal phase column chromatography purification (elution gradient: petroleum
ether/ethyl acetate=1/1, v/v), to provide compound 9 (2.08 g, in a yield of 74.53%). MS ESI
(m/z) = 681.32 [M+Na]".

[0365] (2-4) Synthesis of compound NMO063

[0366] Compound 9 (1.9 g, 2.89 mmol) was repeatedly dried with by azeotrope with 10 ml
of acetonitrile acetonitrile (3x10 mL) and dissolved in dichloromethane (15 mL), followed by
addition of a solution of 3-{[bis(diisopropylamino)phosphoryl]oxy }propanenitrile (1.307 g,
3.46 mmol) dried with acetonitrile by azeotrop (3%x10 mL) in dichloromethane (15 mL), and
1H-imidazole-4,5-dicarbonitrile (272.5 mg, 2.312 mmol). Nitrogen replacement was
performed three times. Reaction solution was stirred at 25 °C for 1 hour under nitrogen. After
reaction was completed, saturated aqueous sodium bicarbonate solution (30 mL) was added
for dilution, and dichloromethane (3x20 mL) was used for extraction. Organic phases were
combined, washed with saturated brine twice (2x30 mL), dried over anhydrous sodium
sulfate, filtered, concentrated, and subjected to reverse phase column chromatography
purification (C18 chromatographic column, elution gradient: water/acetonitrile=1/9, v/v), to
provide compound NM063 (2.07 g, in a yield of 83.55%). MS ESI (m/z) = 859.43 [M+H]".
[0367] 'H NMR (400 MHz, DMSO-de) & = 11.41 (s, 1H), 7.77 (dd, J = 6.0, 7.9 Hz,
1H), 7.43 - 7.35 (m, 2H), 7.35 - 7.18 (m, 7H), 6.95 - 6.85 (m, 4H), 5.90 - 5.83 (m, 1H),
5.28 (d, J= 8.1 Hz, 1H), 4.99 - 4.86 (m, 2H), 4.53 - 4.40 (m, 2H), 4.26 - 4.02 (m, 3H),
3.85-3.59 (m, 8H), 3.52 (qd, J=6.7, 10.4 Hz, 2H), 3.43 - 3.32 (m, 2H), 2.81 - 2.75 (m,
1H), 2.63 (t, J=5.9 Hz, 1H), 1.16 - 1.04 (m, 9H), 0.97 (d, J = 6.7 Hz, 3H).

[0368] Preparation Example 3: Synthesis of compound NM096

[0369] In the present preparation example, a synthesis route of compound NM096 was as

follows:
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[0370] (3-1) Synthesis of compound 10

[0371] At 25 °C, compound 3 (3 g, 5.49 mmol) was dissolved in tetrahydrofuran (30 mL),
and n-butanol (4.06 g, 54.92 mmol, 10 eq, CAS No. 71-36-3) was added. Nitrogen
replacement was performed three times. Reaction system was cooled by dry ice to -40 °C,
and a solution of N-iodosuccinimide (1.48 g, 6.59 mmol, 1.2 eq, abbreviated as NIS, CAS No.
516-12-1) in tetrahydrofuran (5 ml) and a solution of trifluoromethanesulfonic acid (1.64 g,
10.98 mmol, 2 eq, abbreviated as TfOH, CAS No. 1493-13-6) in tetrahydrofuran (5 ml) were
added dropwise. Reaction system was stirred at -40 °C for 1 hour, and quenched by adding
triethylamine (6 mL). After reaction was completed, reaction solution was concentrated,
extracted by adding dichloromethane (2x50 mL), washed with a saturated aqueous sodium
bicarbonate (2x50 mL) and a saturated aqueous sodium chloride solution (30 ml), dried over
anhydrous sodium sulfate, filtered, concentrated, and subjected to column chromatography
purification (eluent: petroleum ether/ethyl acetate=3/1, volume ratio v/v), to provide
compound 10 (3.05 g, in a yield of 96.95%) as a white solid. MS ESI (m/z) = 573.3 [M + H]".
[0372] (3-2) Synthesis of compound 11

[0373] At 25 °C, compound 10 (3.05 g, 5.33 mmol, 1 eq) was dissolved in tetrahydrofuran
(30 ml), followed by addition of a solution of tetrabutylammonium fluoride (CAS No. 429-
41-4) in tetrahydrofuran (10.66 mL, 1 M, 10.66 mmol, 2 eq). Reaction solution was stirred at
25 °C for 3 hours. After reaction was completed, the reaction solution was concentrated, and
subjected to column chromatography purification (eluent: dichloromethane/methanol=10/1,
v/v), to provide compound 11 (1.7 g, in a yield of 98.27%) as a white solid. MS ESI (m/z) =
353.4 [M + Na]".

[0374] (3-3) Synthesis of compound 12
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[0375] At 25 °C, compound 11 (1.7 g, 5.15 mmol, 1 eq) was dissolved in pyridine (17 ml),
cooled to 0 °C in ice bath, and 4,4’-dimethoxytrityl chloride (2.27 g, 6.69 mmol, 1.3 eq,
abbreviated as DMTrCl, CAS No. 40615-36-9) was added portion-wise. Reaction solution
was stirred at 25 °C for 1 hour, and quenched by adding methanol. After reaction was
completed, the reaction solution was concentrated, diluted by adding ethyl acetate (50 mL),
washed with a saturated aqueous ammonium chloride solution (2x30 mL) and a saturated
brine (30 ml), dried over anhydrous sodium sulfate, filtered, concentrated, and subjected to
column chromatography purification (eluent: petroleum ether/ethyl acetate=1/1, v/v), to
provide compound 12 (2.44 g, in a yield of 74.89%) as a yellow solid. MS ESI (m/z) = 633.3
M+ H]J".

[0376] (3-3) Synthesis of compound NM096

[0377] Compound 12 (2.44 g, 3.85 mmol, 1 eq) was repeatedly dried by azeotrope with
acetonitrile (3%x30 mL) and then dissolved in dichloromethane (25 mL), followed by addition
of a solution of bis(diisopropylamino)(2-cyanoethoxy)phosphine (1.63 g, 5.78 mmol, 1.5 eq,
CAS No. 102691-36-1) dried by azeotrope with acetonitrile (3x10 mL) in dichloromethane
(25 mL), and addition of 1H-imidazole-4,5-dicarbonitrile (364.2 mg, 3.08 mmol, 0.8 eq, CAS
No. 1122-28-7). Nitrogen replacement was performed three times. Reaction system was
stirred at 25 °C for 1 hour under nitrogen. After reaction was completed, reaction solution
was diluted by adding a saturated aqueous sodium bicarbonate solution (50 ml), and extracted
with dichloromethane (3x30 ml). Organic phases were combined, washed with a saturated
aqueous sodium chloride solution (2x30 ml), dried over anhydrous sodium sulfate, filtered,
concentrated, and subjected to column chromatography purification (eluent: petroleum
ether/ethyl acetate=2/1, v/v), to provide compound NM096 (2.7 g, in a yield of 84.11%) as a
white solid. MS ESI (m/z) = 833.4 [M + H]".

[0378] 'H NMR (400 MHz, DMSO-d6) § 11.36 (s, 1H), 7.72 (dd, J = 11.8, 8.1 Hz, 1H),
7.42 -7.29 (m, 4H), 7.29 - 7.20 (m, 5H), 6.89 (dd, J = 8.6, 5.8 Hz, 4H), 5.89 (dd, ] = 5.3,
3.1 Hz, 1H), 5.37 (t, J = 7.7 Hz, 1H), 4.79 - 4.66 (m, 2H), 4.40 (dp, J = 19.0, 4.8 Hz,
2H), 4.12 (dq, ] =20.3, 3.8 Hz, 1H), 3.74 (d, J = 2.1 Hz, 7H), 3.71 - 3.58 (m, 1H), 3.53
(dq, J = 9.8, 6.9 Hz, 2H), 3.49 - 3.40 (m, 2H), 3.39 - 3.32 (m, 1H), 2.78 (t, J = 6.1 Hz,
1H), 2.63 (t, J = 5.9 Hz, 1H), 1.42 (dq, J = 10.1, 6.8 Hz, 2H), 1.26 (dq, J = 14.3, 7.3 Hz,
2H), 1.20 - 1.06 (m, 10H), 0.99 (d, J = 6.7 Hz, 3H), 0.83 (td, ] = 7.4, 3.5 Hz, 3H).

[0379] Preparation Example 4: Synthesis of compound NM097

[0380] In the present preparation example, a synthesis route of compound NM097 was as

follows:
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[0381] (4-1) Synthesis of compound 13

[0382] At 25 °C, compound 3 (3 g, 5.49 mmol, 1 eq) was dissolved in tetrahydrofuran (30
mL), and cyclopropanol (3.18 g, 54.92 mmol, 10 eq) was added. Nitrogen replacement was
performed three times. Reaction system was cooled to -40 °C using dry ice, and a solution of
NIS (1.48 g, 6.59 mmol, 1.2 eq) in tetrahydrofuran (5 ml) and a solution of TfOH (1.64 g,
10.98 mmol, 2 eq) in tetrahydrofuran (5 ml) were added dropwise. Reaction system was
stirred at -40 °C for 1 hour, and quenched by adding triethylamine (6 mL). After reaction was
completed, reaction solution was concentrated, and extracted by adding dichloromethane
(2x50 mL). Organic phases were combined, washed with a saturated aqueous sodium
bicarbonate (2x50 mL) and a saturated aqueous sodium chloride solution (30 ml), dried over
anhydrous sodium sulfate, filtered, concentrated, and subjected to column chromatography
purification (eluent: petroleum ether/ethyl acetate=3/1, v/v), to provide compound 13 (2.59 g,
in a yield of 84.78%) as a white solid. MS ESI (m/z) = 557.3 [M + H]".

[0383] (4-2) Synthesis of compound 14

[0384] At 25 °C, compound 13 (2.59 g, 4.66 mmol, 1 eq) was dissolved in tetrahydrofuran
(30 ml), followed by addition of a solution of tetrabutylammonium fluoride in
tetrahydrofuran (9.32 mL, 1 M, 9.32 mmol, 2 eq). Reaction solution was stirred at 25 °C for 3
hours. After reaction was completed, reaction solution was concentrated, and subjected to
column chromatography purification (eluent: dichloromethane/methanol=20/1, v/v), to
provide compound 14 (1.45 g, in a yield of 99.3%) as a white solid. MS ESI (m/z) = 337.1
[M + Na]".

[0385] (4-3) Synthesis of compound 15

[0386] At25 °C, compound 14 (1.45 g, 4.62 mmol, 1 eq) was dissolved in pyridine (15 ml),
cooled to 0 °C in ice bath, and DMTrCl (2.05 g, 6.00 mmol, 1.3 eq) was added portion-wise.
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Reaction solution was stirred at 25 °C for 1 hour, and quenched by adding methanol. After
reaction was completed, the reaction solution was concentrated, diluted by adding ethyl
acetate (50 mL), washed with a saturated aqueous ammonium chloride solution (2x30 mL)
and a saturated aqueous sodium chloride solution (30 ml), dried over anhydrous sodium
sulfate, filtered, concentrated, and subjected to column chromatography purification (eluent:
petroleum ether/ethyl acetate=1/1, v/v), to provide compound 15 (1.69 g, in a yield of 59.5%)
as a yellow solid. MS ESI (m/z) = 617.2 [M + H]".

[0387] (4-4) Synthesis of compound NM(097

[0388] Compound 15 (1.69 g, 2.74 mmol, 1 eq) was repeatedly dried by azeotrope with
acetonitrile (3%x10 mL) and dissolved in dichloromethane (20 mL), followed by addition of a
solution of bis(diisopropylamino)(2-cyanoethoxy)phosphine (1.24 g, 4.11 mmol, 1.5 eq)
dried by azeotrope with acetonitrile (3x10 mL) in dichloromethane (25 mL), and addition of
1 H-imidazole-4,5-dicarbonitrile (258.9 mg, 2.19 mmol, 0.8 eq). Nitrogen replacement was
performed three times. Reaction solution was stirred at 25 °C for 1 hour under nitrogen. After
reaction was completed, the reaction solution was diluted by adding a saturated aqueous
sodium bicarbonate solution (50 ml), and extracted with dichloromethane (3%30 ml). Organic
phases were combined, washed with a saturated aqueous sodium chloride solution (2x30 ml),
dried over anhydrous sodium sulfate, filtered, concentrated, and subjected to column
chromatography purification (eluent: petroleum ether/ethyl acetate=1/1, v/v), to provide
compound NMO097 (1.7 g, in a yield of 75.96%) as a white solid. MS ESI (m/z) =817.2 [M +
H]".

[0389] 'H NMR (400 MHz, DMSO-d6) & 11.40 (s, 1H), 7.76 (dd, J = 10.9, 8.1 Hz, 1H),
7.42 -7.29 (m, 4H), 7.29 - 7.21 (m, 5H), 6.89 (td, J = 6.6, 3.2 Hz, 4H), 5.90 (dt, ] = 7.1, 3.6
Hz, 1H), 5.40 - 5.24 (m, 1H), 4.94 - 4.68 (m, 2H), 4.56 - 4.37 (m, 2H), 4.13 (dt, J = 22.0, 4.1
Hz, 1H), 3.74 (d, ] = 2.1 Hz, 7H), 3.71 - 3.44 (m, 4H), 3.35 (t, ] = 3.6 Hz, 1H), 3.30 (d, ] =
4.8 Hz, 1H), 2.78 (t,J = 5.9 Hz, 1H), 2.63 (t, J = 5.9 Hz, 1H), 1.15 - 1.08 (m, 9H), 0.98 (d, J =
6.8 Hz, 3H), 0.56 - 0.36 (m, 4H).

[0390] Preparation Example S: Synthesis of compound NM098

[0391] In the present preparation example, a synthesis route of compound NMO098 was as

follows:
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[0392] (5-1) Synthesis of compound 16

[0393] At 25 °C, compound 3 (3 g, 5.49 mmol, 1 eq) was dissolved in tetrahydrofuran (30
mL), followed by addition of neopentyl alcohol (4.83 g, 54.92 mmol, 10 eq, CAS No. 75-84-
3). Nitrogen replacement was performed three times. Reaction system was cooled to -40 °C
using dry ice, and a solution of NIS (1.48 g, 6.59 mmol, 1.2 eq) in tetrahydrofuran (5 ml) and
a solution of TfOH (1.64 g, 10.98 mmol, 2 eq) in tetrahydrofuran (5 ml) were added dropwise.
Reaction solution was stirred at -40 °C for 1 hour, and quenched by adding triethylamine (6
mL). After reaction was completed, the reaction solution was concentrated, and extracted by
adding dichloromethane (2x50 mL). Organic phases were combined, washed with a saturated
aqueous sodium bicarbonate (2x50 mL) and a saturated aqueous sodium chloride solution (30
ml), dried over anhydrous sodium sulfate, filtered, concentrated, and subjected to column
chromatography purification (eluent: petroleum ether/ethyl acetate=3/1, v/v), to provide
compound 16 (3.06 g, in a yield of 95.03%) as a white solid. MS ESI (m/z) = 587.3 [M + H]".
[0394] (5-2) Synthesis of compound 17

[0395] At 25 °C, compound 16 (3.06 g, 5.22 mmol, 1 eq) was dissolved in tetrahydrofuran
(30 ml), followed by addition of a solution of tetrabutylammonium fluoride in
tetrahydrofuran (10.44 mL, 1 M, 10.44 mmol, 2 eq). Reaction solution was stirred at 25 °C
for 3 hours. After reaction was completed, the reaction solution was concentrated, and
subjected to column chromatography purification (eluent: dichloromethane/methanol=10/1,
v/v), to provide compound 17 (1.78 g, in a yield of 99.1%) as a white solid. MS ESI (m/z) =
367.1 [M + Na]".

[0396] (5-3) Synthesis of compound 18

[0397] At 25 °C, compound 17 (1.78 g, 5.17 mmol, 1 eq) was dissolved in pyridine (15 ml),
and cooled to 0 °C in ice bath. DMTrCl (2.28 g, 6.72 mmol, 1.3 eq) was added portion-wise.
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Reaction solution was stirred at 25 °C for 1 hour, and quenched by adding methanol. After
reaction was completed, the reaction solution was concentrated, diluted by adding ethyl

acetate (50 mL), washed with a saturated aqueous ammonium chloride solution (2x30 mL)

and a saturated aqueous sodium chloride solution (30 ml), dried over anhydrous sodium
sulfate, filtered, concentrated, and subjected to column chromatography purification (eluent:

petroleum ether/ethyl acetate=1/1, v/v), to provide compound 18 (2.50 g, in a yield of 74.85%)
as a yellow solid. MS ESI (m/z) = 647.3 [M + H]".

[0398] (5-4) Synthesis of compound NM098

[0399] Compound 18 (2.50 g, 3.87 mmol, 1 eq) was repeatedly dried by azeotrope with
acetonitrile (3x10 mL) and dissolved in dichloromethane (30 mL), followed by addition of a
solution of bis(diisopropylamino)(2-cyanoethoxy)phosphine (1.75 g, 5.80 mmol, 1.5 eq)

dried by azeotrope with acetonitrile (3x10 mL) in dichloromethane (25 mL), and addition of
1 H-imidazole-4,5-dicarbonitrile (364.9 mg, 3.10 mmol, 0.8 eq). Nitrogen replacement was

performed three times. Reaction solution was stirred at 25 °C for 1 hour under nitrogen. After
reaction was completed, the reaction solution was diluted by adding a saturated aqueous

sodium bicarbonate solution (50 ml), and extracted with dichloromethane (3%30 ml). Organic

phases were combined, washed with a saturated aqueous sodium chloride solution (2x30 ml),

dried over anhydrous sodium sulfate, filtered, concentrated, and subjected to column
chromatography purification (eluent: petroleum ether/ethyl acetate=1/1, v/v), to provide
compound NMO098 (2.84 g, in a yield of 86.87%) as a white solid. MS ESI (m/z) = 847.4 [M
+H]".

[0400] 'H NMR (400 MHz, DMSO-de) § 11.41 (s, 1H), 7.72 (dd, J = 9.6, 8.1 Hz, 1H),

7.43 - 7.30 (m, 4H), 7.30 - 7.20 (m, 5H), 6.89 (td, J = 6.8, 3.3 Hz, 4H), 5.89 (dd, J = 4.6,
2.4 Hz, 1H), 5.38 (d, J = 8.0 Hz, 1H), 4.85 - 4.66 (m, 2H), 4.38 (dp, J = 15.0, 4.9, 4.4

Hz, 2H), 4.12 (dd, J = 20.1, 3.7 Hz, 1H), 3.74 (d, J = 2.2 Hz, 7H), 3.70 - 3.46 (m, 3H),

3.42 - 3.32 (m, 1H), 3.28 (t, J = 5.4 Hz, 1H), 3.19 - 3.08 (m, 2H), 2.78 (td, /= 5.9, 2.1

Hz, 1H), 2.62 (t, /= 5.9 Hz, 1H), 1.15 - 1.08 (m, 9H), 0.98 (d, /= 6.7 Hz, 3H), 0.82 (d,

J=5.9 Hz, 9H).

[0401] Preparation Example 6: Synthesis of compound NM099

[0402] In the present preparation example, a synthesis route of compound NM099 was as

follows:
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[0403] (6-1) Synthesis of compound 19

[0404] At 25 °C, compound 3 (3 g, 5.49 mmol, 1 eq) was dissolved in tetrahydrofuran (30
mL), followed by addition of cyclopentanol (4.74 g, 54.92 mmol, 10 eq). Nitrogen
replacement was performed three times. Reaction system was cooled to -40 °C using dry ice,
and a solution of NIS (1.48 g, 6.59 mmol, 1.2 eq) in tetrahydrofuran (5 ml) and a solution of
TfOH (1.64 g, 10.98 mmol, 2 eq) in tetrahydrofuran (5 ml) were added dropwise. Reaction
system was stirred at -40 °C for 1 hour, and quenched by adding triethylamine (6 mL). After
reaction was completed, reaction solution was concentrated, and extracted by adding
dichloromethane (2x50 mL), washed with a saturated aqueous sodium bicarbonate (2x50 mL)
and a saturated aqueous sodium chloride solution (30 ml), dried over anhydrous sodium
sulfate, filtered, concentrated, and subjected to column chromatography purification (eluent:
petroleum ether/ethyl acetate=4/1, v/v), to provide compound 19 (3.20 g, in a yield of 99.6%)
as a white solid. MS ESI (m/z) = 585.3 [M + H]".

[0405] (6-2) Synthesis of compound 20

[0406] At 25 °C, compound 19 (3.20 g, 5.48 mmol, 1 eq) was dissolved in tetrahydrofuran
(30 ml), followed by addition of a solution of tetrabutylammonium fluoride in
tetrahydrofuran (10.95 mL, 1 M, 10.95 mmol, 2 eq). Reaction solution was stirred at 25 °C
for 3 hours. After reaction was completed, the reaction solution was concentrated, and
subjected to column chromatography purification (eluent: dichloromethane/methanol=20/1,
v/v), to provide compound 20 (1.87 g, in a yield of 99.3%) as a white solid. MS ESI (m/z) =
365.1 [M + Na]".

[0407] (6-3) Synthesis of compound 21

[0408] At 25 °C, compound 20 (1.87 g, 5.47 mmol, 1 eq) was dissolved in pyridine (20 ml),
and cooled to 0 °C in ice bath. DMTrCl (2.41 g, 7.11 mmol, 1.3 eq) was added portion-wise.
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Reaction solution was stirred at 25 °C for 1 hour, and quenched by adding methanol. After
reaction was completed, the reaction solution was concentrated, diluted by adding ethyl
acetate (50 mL), washed with a saturated aqueous ammonium chloride solution (2x30 mL)
and a saturated aqueous sodium chloride solution (30 ml), dried over anhydrous sodium
sulfate, filtered, concentrated, and subjected to column chromatography purification (eluent:
petroleum ether/ethyl acetate=1/1), to provide compound 21 (2.18 g, in a yield of 61.93%) as
a yellow solid. MS-ESI (m/z) = 645.3 [M + H]".

[0409] (6-4) Synthesis of compound NM099

[0410] Compound 21 (2.18 g, 3.38 mmol, 1 eq) was repeatedly dried by azeotrope with
acetonitrile three times (10 mL each time) and then dissolved in dichloromethane (20 mL),
followed by addition of a solution of bis(diisopropylamino)(2-cyanoethoxy)phosphine (1.53 g,
5.08 mmol, 1.5 eq) dried by azeotrope with acetonitrile (3x10 mL) in dichloromethane (25
mL), and addition of 1H-imidazole-4,5-dicarbonitrile (319.7 mg, 2.71 mmol, 0.8 eq).
Nitrogen replacement was performed three times. Reaction system was stirred at 25 °C for 1
hour under nitrogen. After reaction was completed, the reaction solution was diluted by
adding a saturated aqueous sodium bicarbonate solution (50 ml), and extracted with
dichloromethane (3%x30 ml). Organic phases were combined, washed with a saturated
aqueous sodium chloride solution (2x30 ml), dried over anhydrous sodium sulfate, filtered,
concentrated, and subjected to column chromatography purification (eluent: petroleum
ether/ethyl acetate=2/1), to provide compound NM099 (2.28 g, in a yield of 79.80%) as a
white solid. MS ESI (m/z) = 845.3 [M + H]".

[0411] 'H NMR (400 MHz, DMSO-d6) § 11.40 (s, 1H), 7.72 (dd, J = 12.3, 8.1 Hz, 1H),
7.35 (dt, J = 21.9, 6.3 Hz, 4H), 7.26 (t, J = 8.9 Hz, 5H), 6.89 (dd, J = 8.6, 5.7 Hz, 4H),
5.90 (d, J = 5.6 Hz, 1H), 5.47 - 5.34 (m, 1H), 4.72 (dq, J = 14.7, 7.1 Hz, 2H), 4.49 -
4.31 (m, 2H), 4.18 - 4.07 (m, 2H), 3.74 (d, J = 2.0 Hz, 7H), 3.70 - 3.46 (m, 3H), 3.35 (q,
J=17.5,4.9 Hz, 1H), 3.29 (d, J = 3.2 Hz, 1H), 2.78 (t, ] = 6.0 Hz, 1H), 2.63 (t,J = 5.9
Hz, 1H), 1.72 - 1.35 (m, 8H), 1.12 (td, J = 6.7, 4.4 Hz, 9H), 0.99 (d, ] = 6.7 Hz, 3H).
[0412] Preparation Example 7: Synthesis of compound NM054

[0413] In the present preparation example, a synthesis route of compound NM054 was as

follows:
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[0414] (7-1) Synthesis of compound NM054-2
[0415] To a 500 ml reaction kettle, compound NMO054-1 (3 g, 11.54 mmol, 1.0 eq, (2’R)-
2’-deoxy-2’-fluoro-2’-methyluridine, CAS No. 863329-66-2) and pyridine (30 ml) were
added, cooled to 0 °C, and 4,4’-dimethoxytrityl chloride (4.29 g, 12.7 mmol, 1.1 eq) was
added portion-wise. Nitrogen replacement was performed three times. Reaction system was
stirred at 25 °C for 3 hours under nitrogen. HPLC showed no raw material. After reaction
was completed, reaction solution was concentrated, extracted by adding purified water (50 ml)
and ethyl acetate (50 ml). Organic phases were separated, dried over anhydrous sodium
sulfate, filtered, concentrated, and subjected to column chromatography purification, to
provide compound NMO054-2 (2.7 g, in a yield of 41.7%). MS ESI (m/z) =563.0 [M + H]".
[0416] (7-2) Synthesis of compound NM054
[0417] To a 100 ml reaction kettle, compound NM054-2 (2.7 g, 4.8 mmol, 1.0 eq) was
added, and bis(diisopropylamino)(2-cyanoethoxy)phosphine (1.74 g, 5.76 mmol, 1.2 eq) was
added portion-wise, followed by addition of 4,5-dicyanoimidazole (0.45 g, 3.8 mmol, 0.8 eq,
CAS No. 1122-28-7) and dichloromethane (27 ml). Nitrogen replacement was performed
three times. Reaction system was stirred at 25 °C for 3 hours under nitrogen. After reaction
was completed, an aqueous sodium bicarbonate solution (20 ml) was added to reaction
solution. Organic phases were separated, dried over anhydrous sodium sulfate, filtered,
concentrated, and subjected to reverse phase column chromatography purification (eluent:
acetonitrile/water=90/10, v/v), to provide compound NM054 (3.0 g). MS ESI (m/z) = 763 [M
+H]".
[0418] Preparation Example 8: Preparation of compound CR01008 and compound
CR01008Z
[0419] (8-1) Synthesis of compound CR01008
[0420] In the present preparation example, a synthesis route of compound CR01008 was as

follows:
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[0421] (8-1-1) Synthesis of compound CR01008-2

[0422] Compound CRO0O1008-1 (10.0 g, 1.0 eq, trans-4-(Boc-
amino)cyclohexanecarboxaldehyde, CAS No. 181308-57-6) and formaldehyde aqueous
solution (8.9 g, 37 mass%, 2.4 eq) were dissolved in 33 ml of methanol. 13 ml of 45.3 mass%
KOH aqueous solution was added dropwise. After the dropwise addition was completed,
mixture was stirred and reacted at 25 °C for 30 min, heated to 60 °C and subjected to reflux
reaction at 60 °C for 2 hours. After reaction was ended, reaction solution was cooled to room
temperature and then evaporated to dryness under reduced pressure, to yield a crude product
as a white solid. The crude product was slurried by adding a small amount of water, and
filtered, to provide compound CR01008-2 (9 g, in a yield of 78.9%) as a white solid. MS-ESI
(m/z) =260 [M + HJ".

[0423] (8-1-2) Synthesis of compound CR01008-3

[0424] Compound CR01008-2 (9 g, 1 eq) was dissolved in 70 ml of 1,4-dioxane, followed
by addition of a solution of hydrogen chloride in 1,4-dioxane solution (45 ml, 4 M), and
mixture was stirred and reacted at 25 °C for 1 hour. After reaction was ended, a reaction
solution was evaporated to dryness under reduced pressure, to provide compound CR01008-3
(6.8 g, in a yield of 100%) as a white solid.

[0425] (8-1-3) Synthesis of compound CR01008-5
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[0426] Compound CR01008-3 (2.1 g, 2.0 eq) and compound CR01008-4 (2.1 g, 1.0 eq, 5-
[[(2R,3R,4R,5R,6R)-3-acetamido-4,5-diacetoxy-6-(acetoxymethyl)-2-
tetrahydropyranyl]oxy]pentanoic acid and N, N-diisopropylethylamine (3.5 g, 6.0 eq,
abbreviated as DIEA) were dissolved in 15 ml of DMF, followed by addition of
benzotriazole-N,N,N’,N -tetramethyluronium hexafluorophosphate (1.9 g, 1.1 eq, abbreviated
as HBTU, CAS No. 94790-37-1), and mixture was stirred and reacted at 25 °C for 3 hours
under nitrogen. After reaction was ended, reaction solution was evaporated to dryness under
reduced pressure and subjected to reverse phase purification (eluent: 22 vol% aqueous
solution of acetonitrile), to provide compound CR01008-5 (1.78 g, in a yield of 64.4%) as a
white solid. MS-ESI (m/z) = 589[M + H]".

[0427] (8-1-4) Synthesis of compound CR01008-6

[0428] Compound CRO1008-5 (1.54 g, 1.0 eq) was dissolved in 15 ml of pyridine, reaction
system was cooled to 0 °C using an ice bath, followed by addition of 4,4’-dimethoxytrityl
chloride (1.32 g, 1.5 eq, abbreviated as DMTrCl, CAS No. 40615-36-9) at 0 °C. Reaction was
carried out at 25 °C for 3 hours, and 15 ml of methanol was added to reaction solution to
quench the reaction. After reaction was end, the reaction solution was evaporated to dryness
under reduced pressure and subjected to reverse phase purification (eluent: 60 vol% aqueous
solution of acetonitrile), to provide compound CR01008-6 (1 g, in a yield of 42.7%) as a
yellow solid. MS-ESI (m/z) = 891 [M + H]".

[0429] (8-1-5) Synthesis of compound CR01008

[0430] Compound CR01008-6 (1.08 g, 1.0 eq) was dissolved in 20 ml of anhydrous
dichloromethane, followed by addition of 4,5-dicyanoimidazole (115 mg, 0.8 eq, abbreviated
as DCI, CAS No. 1122-28-7) and bis(diisopropylamino)(2-cyanoethoxy)phosphine (732 mg,
2.1 eq, CAS No. 102691-36-1) respectively. Nitrogen replacement was performed three times.
Reaction was carried out under stirring at 25 °C for 2 hours. After reaction was ended,
reaction solution was added with 20 ml of saturated sodium bicarbonate aqueous solution,
and extracted with 20 ml of dichloromethane three times (3x20 ml). Organic phases were
combined, evaporated to dryness under reduced pressure, subjected to reverse phase
purification (eluent: 72 vol% aqueous solution of acetonitrile), and then vacuum-dried for 12
hours, to provide compound CR01008 (1 g, in a yield of 76.0%) as a white powder. MS-ESI
(m/z) = 1091 [M + Na]".

[0431] 1H NMR (400 MHz, DMSO-d6) O8urification (eluent: aqueous solution of 72 vol%
acetonitrile), and then vacuum-dried for 12 hours32 mg, 2.1 eq, CAS No. 102691-36-1) were
added respectively. the reaction. S No. 94790-37-1) was added, and mixture was stirred a,
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2.87 (d, J = 8.4 Hz, 1H),3.36 (s, 1H), 3.58 - 3.39 (m, 3H), 3.69 - 3.60 (m, 2H), 3.75 (s, 7H),
3.90 (dt, J =11.2, 8.8 Hz, 1H), 4.05 (s, 3H),4.51 (d, ] = 8.4 Hz, 1H), 499 (dd,J=11.3,3.4
Hz, 1H), 5.24 (d, ] = 3.4 Hz, 1H), 5.78 (s, 1H), 6.93 2.1 eq(m, 4H),7.35 - 7.21 (m, 7H), 7.44
-7.37 (m, 2H), 7.66 (d, ] = 7.8 Hz, 1H), 7.84 (d, ] = 9.2 Hz, 1H).

[0432] (8-2) Synthesis of compound CR01008Z

[0433] In the present preparation example, a synthesis route of compound CR01008Z was

as follows:

DMTrO o ﬁo DMTrQ
AcO,, NHAc AcO,, NHAc
(I OH  TEA/DCM/DMAP AcO (I /\/\)L J<_>ﬁ

CR01008-6 CR01008-7
Molecular Weight: 891.02 Molecular Weight: 991.10

CPG OAc DMTrO,

Q@ H, AcO,, _~_NHAc ° °
—_—
HBTU/DIEA/ACN ACO\\“'(OIOWN“' 0
Cap1/Cap2 H
NH

CR01008Z © b

[0434] (8-2-1) Synthesis of compound CR01008-7

[0435] Compound CRO01008-6 (500 mg) was dissolved in 10 ml of dichloromethane,
followed by addition of compound 8 (succinic anhydride, 112 mg), 4-dimethylaminopyridine
(6.8 mg, abbreviated as DMAP, CAS No. 1122-58-3) and triethylamine (226.2 mg). Nitrogen
replacement was performed three times. Mixture was stirred and reacted at 25 °C for 16 hours,
and subjected to flash purification, to provide compound CR01008-7 (300 mg, in a yield of
53.6%). MS-ESI (m/z) = 1013 [M + Na]".

[0436] 8-2-2) Synthesis of compound CR0O1008Z

[0437] To a 20 ml sample vial, compound CR01008-7 (50 mg, amino CPG (1.25 g, 80
umol/g, 0.1 mmol), HBTU (27 mg), and DIEA (12 mg) were added, and mixture reacted on a
shaker for 16 hours. After reaction was ended, reaction solution was filtered to render a filter
cake. The filter cake was first washed with 10 ml of acetonitrile once (1x10 ml), and then
vacuum-dried. To the 20 ml sample vial, the dried filter cake, DMAP (3 mg), Capl (10 ml)
and Cap2 (1 ml) were added, and mixture reacted on the shaker for 6 hours. After reaction
was ended, reaction solution was filtered to render a filter cake. The filter cake was first
washed with 10 ml of acetonitrile once (1x10 ml), and then vacuum-dried, to provide
compound CR0O1008Z (1.03 g, with a load amount of 20-30 umol/g).

[0438] Herein, Capl and Cap2 were capping reagents, Capl was a solution of 20 volume%

N-methylimidazole in pyridine/acetonitrile mixture, with a volume ratio of pyridine to
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acetonitrile being 3:5; and Cap2 was a solution of 20 volume% acetic anhydride in
acetonitrile.

[0439] Example 1 Synthesis of siRNA

[0440] Synthesis of siRNA was not different from a usual phosphoramidite solid-phase
synthesis method. In the synthesis of sense and antisense strands comprising a sterically
bulky group structure such as TBDMS, TOM, and MOE, when it is required to introduce a
nucleotide modified with a sterically bulky group, the above phosphoramidite monomer
substituted the nucleotide monomer at corresponding site of the original parent sequence was
substituted by the abovementioned phosphoramidite monomer.

[0441] siRNA sequence (siRNA single strand) to be synthesized was introduced to ABI1394
synthesizer, and synthesis was performed according to a set synthesis program with Universal
CPG/PS or compound CR01008Z as carrier. In a synthesis process, compound CR0O1008 was
regarded as a nucleoside monomer.

[0442] Introduction of each base needed to undergo four steps of reactions of removing
DMTr, coupling, oxidation and capping. Nucleoside phosphoramidite monomers modified
with 2°-OMe, 2’-F, 2°-TOM, 2’-TBDMS, and 2’-MOE were all purchased from Shanghai
Hongene Biotech Corporation. Compound NMO062 was synthesized by the method of
Preparation Example 1, and compound NM063 was synthesized by the method of Preparation
Example 2. 5-Ethylthio-1H-tetrazole (ETT) was used as activator (0.6 M acetonitrile
solution), 0.2 M xanthane hydride dissolved in a solution of acetonitrile and pyridine in a
volume ratio of 1:1 (Suzhou Kroma) was used as thionating reagent, and 0.05 M iodine
dissolved in a solution of pyridine and water in a volume ratio of 9:1 (Suzhou Kroma) was
used as oxidant.

[0443] After synthesis was ended, the carrier was unloaded and blow-dried, deprotected
with strong ammonia water (50 °C, 16 h), and cooled in -20 °C refrigerator for 10 min after
reaction was ended. After centrifugation, supernatant was transferred into another
centrifugation tube, concentrated to driness, and then purified by an RP-HPLC method,
wherein mobile phase A was 0.1 M TEAA, and mobile phase B was acetonitrile. HPLC, MS
and UV detections were performed for purification-collected fractions, and qualified fractions
were collected and then lyophilized to render siRNA single strands. The obtained siRNA
single strands were annealed, to finally render siRNA double strands.

[0444] Herein, structural formula of an siRNA conjugate taking
(CRO1008)(CRO1008)(CR0O1008Z) (also referred to as (CR01008%3)) as delivery vehicle is

as follows:
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, wherein 2R\ represents siRNA.

(CRO1008%3) were conjugated to a 3’-end of the sense strand of siRNA by phosphodiester

bonds.

[0445] Structural formula of the siRNA conjugate taking L96 as delivery vehicle is as

follows:

OH
HO o 0
o)
HO NHAc
HN‘\j

HNJ<_\
H

2

wherein Z2NXRN\ represents siRNA. L96 was conjugated to the 3’-end of the sense

strand of siRNA by a phosphodiester bond.

[0446] Sequences and modification information of siRNA compounds involved in the

various examples of the present disclosure are listed in Table 4.

Table 4
Compound | Sense Strand Sequence and ISI};: Q Antisense Strand Sequence ISII)E Q
Serial No. Modification (5°-3°) NOs and Modification (5°-3’) NOs
RX502001 CmsAmsGmAMCmAMGTAdCE 1 AmsGfsAmMUmGmGfUmCmU )
AmAMGMAMCMCmAMUmMC mUmGmUmCmUfGmUfCmU

61




mUm mGmsGmsAm
C(TBDMS)sAmsGmAmMCmAm AmsGfsAmUmGmGIUmCmU
RX502023 | GFAACfFAMAMGMAMCmCmA | 3 mUmGmUmCmUfGmUfCmU | 4
mUmCmUm mGmsGmsAm
CmsA(TBDMS)sGmAmMCmAm AmsGfsAmUmGmGfUmCmU
RX502024 | GFAACFAMAMGMAMCmCmA | 5 mUmGmUmCmUfGmUfCmU | 6
mUmCmUm mGmsGmsAm
CmsAmsG(TBDMS)AmCmAm AmsGfsAmMUmGmGfUmCmU
RX502025 | GFAACfFAMAMGMAMCmCmA | 7 mUmGmUmCmUfGmUfCmU 8
mUmCmUm mGmsGmsAm
CmsAmsGmA(TBDMS)CmAm AmsGfsAmUmGmGfUmCmU
RX502026 | GFAACFAMAMGMAMCmCmA |9 mUmGmUmCmUfGmUfCmU 10
mUmCmUm mGmsGmsAm
CmsAmsGmAmMC(TBDMS)Am AmsGfsAmMUmGmGfUmCmU
RX502027 GfAACfAMAMGMAMCmCmA | 11 mUmGmUmCmUfGmU{CmU 12
mUmCmUm mGmsGmsAm
CmsAmsGmAmMCmA(TBDMS) AmsGfsAmMUmGmGfUmCmU
RX502028 GfAdCfAMAMGMAMCmCmA | 13 mUmGmUmCmUfGmU{fCmU 14
mUmCmUm mGmsGmsAm
CmsAmsGmAMCmAmMG(TBD AmsGfsAmMUmGmGfUmCmU
RX502029 [ MS) AACFAMAMGMAMCmCm | 15 mUmGmUmCmUfGmUfCmU 16
AmUmCmUm mGmsGmsAm
CmsAmsGmAMCmAmMGA(TB AmsGfsSAmMUmGmGfUmCmU
RX502030 | DMS)CfAMAMGmMAMCmCmA | 17 mUmGmUmCmUfGmUfCmU 18
mUmCmUm mGmsGmsAm
CmsAmsGmAMCmAmMGFAdC( AmsGfsSAmMUmGmGfUmCmU
RX502031 [ TBDMS)AMAMGmMAMCmCm | 19 mUmGmUmCmUfGmUfCmU | 20
AmUmCmUm mGmsGmsAm
CmsAmsGmAMCmAmMGfAdCE AmsGfsAmMUmGmGfUmCmU
RX502032 | A(TBDMS)AmGmMAMCmCmA | 21 mUmGmUmCmUfGmUfCmU | 22
mUmCmUm mGmsGmsAm
CmsAmsGmAMCmAmMGfAdCE AmsGfsAmUmGmGfUmCmU
RX502033 | AmA(TBDMS)GmAMCmCmA | 23 mUmGmUmCmUfGmUfCmU | 24
mUmCmUm mGmsGmsAm
CmsAmsGmAMCmAmMGfAdCE AmsGfsSAmUmGmGfUmCmU
RX502034 [ AmAmG(TBDMS)AmCmCmA | 25 mUmGmUmCmUfGmUfCmU | 26
mUmCmUm mGmsGmsAm
CmsAmsGmAMCmAmMGfAdCE AmsGfsAmUmGmGfUmCmU
RX502035 [ AmMAmGmA(TBDMS)CmCmA |27 mUmGmUmCmUfGmUfCmU | 28
mUmCmUm mGmsGmsAm
CmsAmsGmAMCmAmMGfAdCE AmsGfsAmUmGmGfUmCmU
RX502036 [ AmMAmMGmAmMC(TBDMS)CmA |29 mUmGmUmCmUfGmUfCmU | 30
mUmCmUm mGmsGmsAm
CmsAmsGmAMCmAmMGfAdCT AmsGfsSAmUmGmGfUmCmU
RX502037 | AmMAMGmAmMmCmC(TBDMS)A | 31 mUmGmUmCmUfGmUfCmU | 32
mUmCmUm mGmsGmsAm
CmsAmsGmAMCmAmMGfAdCE AmsGfsAmUmGmGfUmCmU
RX502038 [ AmMAMGMAMCmCmA(TBDM | 33 mUmGmUmCmUfGmUfCmU | 34
S)UmCmUm mGmsGmsAm
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CmsAmsGmAMCmAmMGfAdCT AmsGfsSAmMUmGmGfUmCmU
RX502039 [ AmMAMGMAMCmCmAmU(TB | 35 mUmGmUmCmUfGmUfCmU | 36
DMS)CmUm mGmsGmsAm
CmsAmsGmAMCmAmMGfAdCT AmsGfsAmMUmGmGfUmCmU
RX502040 | AmMAMGmMAMCmCmAmMmUmMC( |37 mUmGmUmCmUfGmUfCmU 38
TBDMS)Um mGmsGmsAm
CmsAmsGmAMCmAmMGfAdCE AmsGfsAmUmGmGfUmCmU
RX502041 AmAMGMAMCmCmAMUmC | 39 mUmGmUmCmUfGmUfCmU | 40
mU(TBDMS) mGmsGmsAm
CmsAmsGmAMCmAmMGTAdCt A(TBDMS)sGfsAmUmGmG{U
RX502002 AmAMGMAMCmCmAmMUmC 41 mCmUmUmGmUmCmUfGmU | 42
mUm fCmUmGmsGmsAm
CmsAmsGmAMCmAmMGTAdCt AmsG(TBDMS)sAmUmGmGT
RX502003 AmAMGMAMCmCmAmMUmC 43 UmCmUmUmGmUmCmUfGm | 44
mUm UfCmUmGmsGmsAm
CmsAmsGmAMCmAMGFAdCT AmsGfsA(TBDMS)UmGmG{U
RX502004 AmAMGMAMCmMCmAmMUmMC 45 mCmUmUmGmUmCmUfGmU | 46
mUm fCmUmGmsGmsAm
CmsAmsGmAMCmAMGTAdCE AmsGfsAmU(TBDMS)GmG{U
RX502005 AmAMGMAMCmCmAMUmC 47 mCmUmUmGmUmCmUfGmU | 48
mUm fCmUmGmsGmsAm
CmsAmsGmAMCmAMGFAdCT AmsGfsAmUmG(TBDMS)GfU
RX502006 AmAMGMAMCmMCmAmMUmMC 49 mCmUmUmGmUmCmUfGmU | 50
mUm fCmUmGmsGmsAm
CmsAmsGmAMCmAmMGfAdCt AmsGfsAmUmGmG(TBDMS)
RX502007 AmAMGMAMCmMCmAmMUmMC 51 UmCmUmUmGmUmCmUfGm | 52
mUm UfCmUmGmsGmsAm
CmsAmsGmAMCmAMGTAdCE AmsGfsAmUmGmG{U(TBDM
RX502008 | AmMAMGMAMCMCmAMUmMC | 53 S) CmUmUmGmUmMCmUfGmU | 54
mUm fCmUmGmsGmsAm
CmsAmsGmAMCmAmMGTAdCE AmsGfsAmMUmGmGfUmC(TB
RX502009 | AMAMGMAMCmMCmAMUmMC | 55 DMS)UmUmGmUmCmUfGmU | 56
mUm fCmUmGmsGmsAm
CmsAmsGmAMCmAmMGTAdCt AmsGfsAmUmGmGfUmCmU(
RX502010 | AMAMGMAMCmCmAmMUmC | 57 TBDMS)UmGmUmCmUfGmU | 58
mUm fCmUmGmsGmsAm
CmsAmsGmAMCmAmMGfAdCE AmsGfsAmUmGmGfUmCmU
RX502011 | AmMAMGmMAMCmCmAMUmC | 59 mU(TBDMS)GmUmCmUfGm | 60
mUm UfCmUmGmsGmsAm
CmsAmsGmAMCmAmMGfAdCT AmsGfsSAmUmGmGfUmCmU
RX502012 | AmMAMGMAMCmCmAMUmC | 61 mUmG(TBDMS)UmCmUfGm | 62
mUm UfCmUmGmsGmsAm
CmsAmsGmAMCmAmMGfAdCT AmsGfsSAmMUmGmGfUmCmU
RX502013 | AmMAMGMAMCMCmAMUmC | 63 mUmGmU(TBDMS)CmUfGm | 64
mUm UfCmUmGmsGmsAm
CmsAmsGmAMCmAmMGfAdCE AmsGfsAmUmGmGfUmCmU
RX502014 [ AmMAMGMAMCmCmAMUmMC | 65 mUmGmUmC(TBDMS)UfGm | 66
mUm UfCmUmGmsGmsAm
RX502015 | CmsAmsGmAmMCmAmMmGfAdCE | 67 AmsGfsAmUmGmGfUmCmU | 68
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AmMAMGMAMCMCmAMUmC

mUmGmUmCmU(TBDMS)Gm

mUm UfCmUmGmsGmsAm
CmsAmsGmAMCmAmMGfAdCE AmsGfsAmUmGmGfUmCmU
RX502016 | AmMAMGMAMCmCmAMUmMC | 69 mUmGmUmCmUfG(TBDMS) | 70
mUm UfCmUmGmsGmsAm
CmsAmsGmAMCmAmMGfAdCT AmsGfsSAmMUmGmGfUmCmU
RX502017 | AmMAMGMAMCmCmAMUmC | 71 mUmGmUmCmUfGmU(TBDM | 72
mUm S) CmUmGmsGmsAm
CmsAmsGmAMCmAmMGfAdCE AmsGfsAmUmGmGfUmCmU
RX502018 | AMAMGMAMCmCmAMUmC | 73 mUmGmUmCmUfGmUfC(TB | 74
mUm DMS)UmGmsGmsAm
CmsAmsGmAMCmAmMGfAdCE AmsGfsAmUmGmGfUmCmU
RX502019 | AmMAMGMAMCmCmAMUmC |75 mUmGmUmCmUfGmUfCmU( | 76
mUm TBDMS)GmsGmsAm
CmsAmsGmAMCmAmMGfAdCT AmsGfsAmUmGmGfUmCmU
RX502020 [ AmAMGMAMCmCmAMUmC | 77 mUmGmUmCmUfGmU{CmU 78
mUm mG(TBDMS)sGmsAm
CmsAmsGmAMCmAmMGfAdCE AmsGfsSAmMUmGmGfUmCmU
RX502021 AmMAMGMAMCmCmAMUmC | 79 mUmGmUmCmUfGmU{fCmU 80
mUm mGmsG(TBDMS)sAm
CmsAmsGmAMCmAmMGfAdCT AmsGfsAmUmGmGfUmCmU
RX502022 [ AmMAMGMAMCmMmCmAmMUmMC 81 mUmGmUmCmUfGmU{CmU 82
mUm mGmsGmsA(TBDMS)
CmsAmsGmAMC(MOE)AmGt AmsGfsSAmMUmGmGfUmCmU
RX502165 | AACFAMAMGMAMCmCmAm | 83 mUmGmUmCmUfGmU{CmU 84
UmCmUm mGmsGmsAm
CmsAmsGmAMCmAMG(MOE AmsGfsSAmMUmGmGfUmCmU
RX502166 [)AdCfAMAMGMAMCmMCmAmM | 85 mUmGmUmCmUfGmUfCmU | 86
UmCmUm mGmsGmsAm
CmsAmsGmAMCmMAmMGfA(M AmsGfsAmMUmGmGfUmCmU
RX502167 | OE) CfAmMAMGMAMCmCmAm | 87 mUmGmUmCmUfGmUfCmU | 88
UmCmUm mGmsGmsAm
CmsAmsGmAMCmMAMGTAdC( AmsGfsAmMUmGmGfUmCmU
RX502168 | MOE)AmMAMGMAMCmCmAmM | 89 mUmGmUmCmUfGmUfCmU | 90
UmCmUm mGmsGmsAm
CmsAmsGmAMCmAmMmGfAdCT AmsGfsSAmUmGmGfUmCmU
RX502169 [ AMOE)AMGmAMCmCmAmMU | 91 mUmGmUmCmUfGmUfCmU | 92
mCmUm mGmsGmsAm
CmsAmsGmAMCmAmMGfAdCE AmsGfsAmUmGmGfUmCmU
RX502115 [ AmMAmMG(MOE)AmCmCmAmMU | 93 mUmGmUmCmUfGmUfCmU | 94
mCmUm mGmsGmsAm
CmsAmsGmAMCmAmMGfAdCE AmsGfsAmUmGmGfUmCmU
RX502116 [ AMAMGMAMCMCmMAMUmMC( | 95 mUmGmUmCmUfGmUfCmU | 96
MOE)Um mGmsGmsAm
CmsAmsGmAMCmAmMGfAdCT AmsGfsSAmUmGmGfUmCmU
RX502117 | AmMAMGMAMCmCmAmMmUmC | 97 mUmGmUmCmUfGmUfCmU | 98
mT(MOE) mGmsGmsAm
RX502172 CmsAmsGmAMCmAMGTAdCE 99 AmsG(MOE)sAmUmGmG{Um 100
AmMAMGMAMCMCmAmMUMC CmUmUmGmUmCmUfGmUTfC
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mUm mUmGmsGmsAm
CmsAmsGmAMCmAmMGTAdCt AmsGfsA(MOE)UmGmGfUmC
RX502173 [ AMAMGMAMCMCMAMUmC | 101 | mUmUmGmUmCmU{GmUfC 102
mUm mUmGmsGmsAm
CmsAmsGmAMCmAmMGFAdCE AmsGfsAmUmGmGfUmC(MO
RX502118 | AmMAMGMAMCMCmAMUmMC | 103 | E)UmUmGmUmCmUfGmUfC | 104
mUm mUmGmsGmsAm
CmsAmsGmAMCmAmMGTAdCt AmsGfsAmUmGmGfUmCmU
RX502119 [ AMAMGMAMCMCMAMUmC | 105 | mT(MOE)GmUmCmUfGmU{C | 106
mUm mUmGmsGmsAm
CmsAmsGmAMCmAmMGTAdCt AmsGfsAmUmGmGfUmCmU
RX502177 | AMAMGMAMCmCmAMUmMC 107 | mUmGmUmCmT(MOE)GmUf [ 108
mUm CmUmGmsGmsAm
CmsAmsGmAMCmAMGFAdCT AmsGfsAmUmGmGfUmCmU
RX502120 | AMAMGMAMCmCmAmMmUmMC 109 | mUmGmUmCmUfG(MOE)UfC | 110
mUm mUmGmsGmsAm
CmsAmsGmAMCmAmMGTAdCt AmsGfsAmMUmGmGfUmCmU
RX502178 | AMAMGMAMCMCMAMUmC | 111 | mUmGmUmCmUfGmT(MOE) | 112
mUm CmUmGmsGmsAm
CmsAmsGmAMCmA(MOE)Gt AmsGfsAmMUmGmGfUmCmU
RX502123 [ AACFAmMAMG(MOE)AMCmCm | 113 | mUmGmUmCmUfGmUfCmU 114
AmUmCmUm mGmsGmsAm
CmsAmsGmAMCmAMGFAdCT AmsGfsAmUmGmGfUmCmU
RX502124 [ AMAMGMAMCMCmMAMUMC( | 115 | mUmGmUmCmUfGmUfCmU 116
MOE)T(MOE) mGmsGmsAm
CmsAmsGmAMCmA(MOE)Gf AmsGfsAmMUmGmGfUmCmU
RX502125 | AACFAMAMGMAMCmCmAm | 117 | mUmGmUmCmUfGmUfCmU 118
UmC(MOE)Um mGmsGmsAm
CmsAmsGmAMCmAmMGTAdCt AmsGfsAmUmGmGfUmCmU
RX502126 [ AMAMG(MOE)AMCmCmAmMU | 119 | mUmGmUmCmUfGmUfCmU 120
mC(MOE)Um mGmsGmsAm
CmsAmsGmAMCmA(MOE)Gft AmsGfsSAmMUmGmGfUmCmU
RX502127 [ AACFAmMAMG(MOE)AmMCmCm | 121 | mUmGmUmCmUfGmUfCmU 122
AmUmC(MOE)Um mGmsGmsAm
CmsAmsGmAMCmA(MOE)Gf AmsGfsAmMUmGmGfUmCmU
RX502128 | AACFAMAMG(MOE)AmMCmCm | 123 | mUmGmUmCmUfGmU{CmU 124
AmUmC(MOE)T(MOE) mGmsGmsAm
CmsAmsGmAMCmAmMGTAdCE AmsGfsAmUmGmGfUmC(MO
RX502130 | AmMAMGMAMCmCmAMUmMC 125 | E)lUmUmGmMmUmCmUfG(MOE) | 126
mUm UfCmUmGmsGmsAm
CmsAmsGmAMCmAmMGTAdCt AmsGfsAmUmGmGfUmC(MO
RX502131 [ AMAMGMAMCMCMAMUmC | 127 | E)UmUmGmUmCmUfGmUfC | 128
mUm mUmGmsG(MOE)sAm
CmsAmsGmAMCmAmMGFAdCE AmsGfsAmUmGmGfUmC(MO
RX502132 | AmMAMGMAMCmCmAMUmMC | 129 | E)UmUmGmUmCmUfGmUfC | 130
mUm mUmGmsGmsA(MOE)
CmsAmsGmAMCmAmMGTAdCt AmsGfsAmUmGmGfUmCmU
RX502134 [ AMAMGMAMCMCMAMUmC | 131 | mT(MOE)GmUmCmUfGmU{C | 132

mUm

mUmGmsG(MOE)sAm
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CmsAmsGmMAMCmAmMGFAdCSE

AmsGfsAmUmGmGIUmCmU

RX502135 [ AmMAMGMAMCMCMAMUmC | 133 | mT(MOE)GmUmCmUfGmU{C | 134
mUm mUmGmsGmsA(MOE)
CmsAmsGmAMCmAmMGTAdCE AmsGfsSAmMUmGmGfUmCmU

RX502136 | AmMAMGMAMCmCmMAMUmMC | 135 | mUmGmUmCmUfG(MOE)UfC | 136
mUm mUmGmsG(MOE)sAm
CmsAmsGmAMCmAmMGFAdCE AmsGfsAmUmGmGfUmC(MO

RX502138 [ AMAMGMAMCMCMAMUmMC | 137 | E)UmT(MOE)GmUmCmU{G( | 138
mUm MOE)UfCmUmGmsGmsAm
CmsAmsGmAMCmAmMGTAdCE AmsGfsSAmMUmGmGfUmCmU

RX502139 | AmMAMGmMAMCmCmAMUmC 139 [ mT(MOE)GmUmCmUfG(MOE | 140
mUm JUFCmUmGmsG(MOE)sAm
CmsAmsGmAmMCmAmMGFAdCE AmsGEAMUmGMGIUmCMO

RX502140 | AmAMGmAMCmCmAmUmC | 141 | H)UmTMOE)GmUmMCmUIGC ;)
mUm MOE)UfCmUmGmsG(MOE)sA

(MOE)
CmsAmsGmAMCmAMGTAdCE AmsGfsAmMUmGmGfUmC(MO

RX502146 | AmMAMG(MOE)AmCmCmAmMU | 143 | E)UmUmGmUmCmU{fGmUC | 144
mCmUm mUmGmsGmsAm
CmsAmsGmAMCmAMGFAdCT AmsGfsAmUmGmGfUmCmU

RX502147 [ AMAMG(MOE) AMCmCmAmMU | 145 | mUmGmUmCmUfG(MOE)U{C | 146
mCmUm mUmGmsGmsAm
CmsAmsGmAMCmAMGTAdCE AmsGfsAmMUmGmGfUmC(MO

RX502150 | AmMAMGMAMCmCmAMUmMC( | 147 | E)UmUmGmUmCmUfGmUC | 148
MOE)Um mUmGmsGmsAm
CmsAmsGmAMCmMAMGTAdCE AmsGfsAmMUmGmGfUmCmU

RX502151 | AmMAMGMAMCMmCmAMUmMC( | 149 | mUmGmUmCmUfG(MOE)UfC | 150
MOE)Um mUmGmsGmsAm
CmsAmsGmAMCmAmMGTAdCt AmsGfsAmUmGmGfUmCmU

RX502152 [ AMAMGMAMCMCMAMUMC( | 151 | mUmGmUmCmUfGmUfCmU 152
MOE)Um mGmsGmsA(MOE)
CmsAmsGmAMCmAMGTAdCE AmsGfsAmMUmGmGfUmCmU

RX502153 | AMAMGMAMCMCMAMUmC( | 153 | mUmGmUmCmUfGmU{CmU 154
MOE)Um mGmsG(MOE)sA(MOE)
CmsAmsGmAMCmA(MOE)Gf AmsGfsAmMUmGmGfUmC(MO

RX502154 | AACFAMAMG(MOE)AmCmCm | 155 | E)UmUmGmUmCmUfG(MOE) | 156
AmUmCmUm UfCmUmGmsGmsAm
CmsAmsGmAMCmA(MOE)Gf AmsGfsAmMUmGmGfUmC(MO

RX502155 | AACFAMAMG(MOE)AmMCmCm | 157 | E)UmUmGmUmCmUfGmUfC | 158
AmUmCmUm mUmGmsGmsA(MOE)
CmsAmsGmAMCmA(MOE)Gf AmsGfsAmMUmGmGfUmC(MO

RX502156 | AACFAMAMGMAMCmCmAmM | 159 [ E)UmUmGmUmCmUfG(MOE) | 160
UmC(MOE)Um UfCmUmGmsGmsAm
CmsAmsGmAMCmA(MOE)Gf AmsGfsAmMUmGmGfUmC(MO

RX502157 [ AACfFAmMAMGMAMCmCmAmM | 161 | E)UmUmGmUmCmUfGmU{C | 162
UmC(MOE)Um mUmGmsGmsA(MOE)
CmsAmsGmAMCmAmMGTAdCt AmsGfsAmUmGmGfUmC(MO

RX502158 | AMAMG(MOE)AmCmCmAmMU | 163 | E)UmUmGmUmCmU{fG(MOE) | 164

mC(MOE)Um

UfCmUmGmsGmsAm
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CmsAmsGmMAMCmAmMGFAdCSE

AmsGfsAmUmGmGfUmC(MO

RX502159 | AmMAMG(MOE) AmMCmCmAmMU | 165 | E)UmUmGmUmCmUfGmUfC | 166
mC(MOE)Um mUmGmsGmsA(MOE)
CmsAmsGmAmMCmA(MOE)Gf AmsGfsAmUmGmGfUmC(MO

RX502160 [ AACFAMAMG(MOE)AmMCmCm | 167 | E)UmUmGmUmCmUfG(MOE) | 168
AmUmC(MOE)Um UfCmUmGmsGmsAm
CmsAmsGmAmMCmA(MOE)Gf AmsGfsAmMUmGmGIUmC(MO

RX502162 | AACFAMAMG(MOE)AmCmCm | 169 | E)UmT(MOE)GmUmCmUfG( 170
AmUmC(MOE)Um MOE)UfCmUmGmsGmsAm
CmsAmsGmAmMCmA(MOE)Gf g‘%ﬁﬁﬁ%‘éﬁ%ﬁﬁﬁ%{)

RX502163 | AACFAMAMG(MOE)AmCmCm | 171 MOE)UfCmUmGmsG(MOE)sA 172
AmUmC(MOE)Um m
CmsAmsGmAmCmA(MOE)Gf g%ﬁg&%%%%?ﬁ%ﬁ%%?

RX502164 | AACFAMAMG(MOE)AmCmCm | 173 174
AmUmC(MOE)Um MOE)UfCmUmGmsG(MOE)sA

(MOE)
UmsUmsCmUmCmCmGfAdAf AmsCfsGmUmGmMAfCmAmMCm

RZ000002 CmGmUmGmMmUmCmAmMCmG 175 | GmUmUmCmGfGmAfGmAm 176
mUm L96 AmsCmsUm
AmsGmsAMAMGMAmMAGIAL AmsGfsAmGmAmMmUfAmAmU

RZM02001 [ UFAmMUmUmAMUmCmUmCm | 177 | mAmUmCmUmUfCmUfUmCm | 178
Um L96 UmsGmsGm
AmsGmsAMAMGMAmMATGfAf AmsGfsSAmGmAmMUfAmMAmMU

RZM02004 [ UFAmMUmUmMAMUMCmUmC(t | 179 | mAmUmCmUmUfCmUfUmCm | 180
bdms)Um L96 UmsGmsGm
AmsGmsAMAMGMAmMATGfAf AmsGfsSAmGmAmMUfAmMAmMU

RZM02005 [ UFAmMUmUmMAMUMCmUmCm | 181 | mAmUmCmUmUfC(tbdms)Uf | 182
Um L96 UmCmUmsGmsGm
AmsGmsAMAMGMAmMAGIAf AmsGfsAmGmAmMmUfAmAmU

RXM02006 [ UFAmMUmUmAMUmCmUmCm | 183 | mAmUmCmUmUfCmUfUmCm | 184
Um [96 UmsGmsG(tbdms)
CmsAmsGmAMCmAmMmGfAdCT AmsGfsSAmUmGmGfUmCmU

RZ002001 AmAMGMAMCmMCmAmMUmMC 185 | mUmGmUmCmUfGmUfCmU 186
mUm L96 mGmsGmsAm
CmsAmsGmAMCmAmMGfAdCT AmsGfsAmUmGmGfUmCmU

RZ502013 AmAMGMAMCmMCmAmMUmMC 187 | mUmGmUmCmUfGmUfCmU 188
mU(tom) L96 mGmsGmsAm
CmsAmsGmAMCmAmMGfAdCE AmsGfsAmUmGmGfUmCmU

RZ502016 | AmMAMGMAMCMCmMAMUmMC | 189 [ mU(tom)GmUmCmUfGmUfCm | 190
mUm L96 UmGmsGmsAm
CmsAmsGmMAMCmAMGFAfCE AmsGfsSAmUmGmGfUmCmU

RZ502031 AmAMGMAMCmCmAMUmC 191 [ mUmGmUmCmUfGmU{fCmU 192
mUm 196 mGmsGmsAm
CmsAmsGmMAMCmAMGFAfCE AmsGfsSAmMUmGmGfUmCmU

RZ502033 AMAMG(MOE)AmCmCmAmMU | 193 | mUmGmUmCmUfGmU{fCmU 194
mC(MOE)Um .96 mGmsGmsAm

RZ502034

CmsAmsGmAMCmAmMGFALCE
AmAMGMAMCMCmAMUmMC

195

AmsGfsAmUmGmGfUmC(MO
E)YUmUmGmUmCmUfG(MOE)

196
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mUm [96 UfCmUmGmsGmsAm
CmsAmsGmAmMCmAmMGTA{Ct AmsGfsAmUmGmGfUmCmU
RZ502035 AmMAMG(MOE)AmMCmCmAmMU | 197 [ mUmGmUmCmUfG(MOE)UfC | 198
mCmUm 196 mUmGmsGmsAm
CmsAmsGmAmMCmAmMGTAfCE AmsGfsAmUmGmGfUmCmU
RZ502036 | AmMAMG(MOE)AMCmCmAmMU | 199 [ mUmGmUmCmUfG(MOE)UfC | 200
mC(MOE)Um 196 mUmGmsGmsAm
CmsAmsGmAmMCmA(MOE)Gf AmsGfsAmUmGmGfUmC(MO
RZ502039 | AfCFAMAMGMAMCmMCmAmMU | 201 | E)UmUmGmUmCmUfG(MOE) | 202
mC(MOE)Um 196 UfCmUmGmsGmsAm
CmsAmsGmAmMC(MOE)AmGTf AmsGfsAmUmGmGfUmCmU
RZ502049 AfCFAMAMGMAMCmCmAmMU | 203 | mUmGmUmCmUfG(MOE)UfC | 204
mCmUm 196 mUmGmsG(MOE)sAm
CmsAmsGmAMCmAmMGTATCE AmsGfsAmUmGmGfUmCmU
RZ502087 [ AMAMGMAMCMCMAMUMC | 205 | mUmGmUmMCmT(MOE)GmUf | 206
mUm [L96 CmUmGmsGmsAm
CmsCmsAmMAMGMAmMGTCdAT UmsAfsGmUmUmCfUmUmG
RZ597024 CmCmAMAMGMAMAMCmU | 207 | mGmUmGmCmUfCmUfUmG | 208
mAm L96 mGmsCmsUm
C(TBDMS)sCmsAmAmMGmAm UmsAfsGmUmUmC{UmUmG
RZ597065 GfCAAfCmCmAMAMGMAmMA | 209 | mGmUmGmCmUfCmUfUmG | 210
mCmUmAm 196 mGmsCmsUm
CmsC(TBDMS)sAmAmMGmAm UmsAfsGmUmUmC{UmUmG
RZ597066 GfCAAfCmCmAMAMGMAmMA | 211 | mGmUmGmMmCmUfCmUfUmG | 212
mCmUmAm 196 mGmsCmsUm
CmsCmsA(TBDMS)AmGmAm UmsAfsGmUmUmC{fUmUmG
RZ597067 GfCAAfCmCmAMAMGMAmMA | 213 | mGmUmGmCmUfCmUfUmG | 214
mCmUmAm L96 mGmsCmsUm
CmsCmsAmA(TBDMS)GmAm UmsAfsGmUmUmC{fUmUmG
RZ597068 GfCAAfCmCmAMAMGMAmMA | 215 | mGmUmGmCmUfCmUfUmG | 216
mCmUmAm 196 mGmsCmsUm
CmsCmsAmAmG(TBDMS)Am UmsAfsGmUmUmC{fUmUmG
RZ597069 GfCAAfCmCmAMAMGmMAmMA | 217 [ mGmUmGmMmCmUfCmUfUmG | 218
mCmUmAm 196 mGmsCmsUm
CmsCmsAmAmGmA(TBDMS) UmsAfsGmUmUmC{fUmUmG
RZ597070 GfCAAfCmCmAMAMGMAmMA | 219 | mGmUmGMmCmUfCmUfUmG | 220
mCmUmAm L96 mGmsCmsUm
CmsCmsAMAmMGmMAmMG(TBD UmsAfsGmUmUmC{fUmUmG
RZ597071 MS)CAdAfCmCmAMAMGmMAmM | 221 | mGmUmGmCmUfCmUfUmG | 222
AmCmUmAm L96 mGmsCmsUm
CmsCmsAmAmMGmAmMGTC(TB UmsAfsGmUmUmC{UmUmG
RZ597072 | DMS) AfCmCmAMAMGmMAmMA | 223 | mGmUmGmCmUfCmUfUmG | 224
mCmUmAm 1.96 mGmsCmsUm
CmsCmsAmAMGMAmMGTCdA( UmsAfsGmUmUmCfUmUmG
RZ597073 TBDMS)CmCmAMAMGmAmM | 225 | mGmUmGmCmUfCmUfUmG | 226
AmCmUmAm 196 mGmsCmsUm
CmsCmsAMAMGMAmMGTCdAT UmsAfsGmUmUmCfUmUmG
RZ597074 | C(TBDMS)CmAMAMGmMAmMA | 227 | mGmUmGmCmUfCmUfUmG | 228
mCmUmAm [.96 mGmsCmsUm
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CmsCmsAmAMGmMAmMGTCdAT UmsAfsGmUmUmCfUmUmG
RZ597075 CmC(TBDMS)AMAMGmMAmMA | 229 | mGmUmGmCmUfCmUfUmG | 230
mCmUmAm 1L96 mGmsCmsUm
CmsCmsAmAMGmMAmMGTCdAT UmsAfsGmUmUmCfUmUmG
RZ597076 | CmCmA(TBDMS)AmMGmAmMA | 231 | mGmUmGmCmUfCmUfUmG | 232
mCmUmAm L96 mGmsCmsUm
CmsCmsAmMAMGmMAMGICdAS UmsAfsGmUmUmCfUmUmG
RZ597077 CmCmAmMA(TBDMS)GmAmA | 233 | mGmUmGmCmUfCmUfUmG | 234
mCmUmAm 1.96 mGmsCmsUm
CmsCmsAmAMGmMAmMGICdAT UmsAfsGmUmUmCfUmUmG
RZ597078 CmCmAMAMG(TBDMS)AmA | 235 | mGmUmGmCmUfCmUfUmG | 236
mCmUmAm 1L96 mGmsCmsUm
CmsCmsAmAMGmMAmMGICdAT UmsAfsGmUmUmCfUmUmG
RZ597079 CmCmAMAMGmMA(TBDMS)A | 237 | mGmUmGmMmCmUfCmUfUmG | 238
mCmUmAm L96 mGmsCmsUm
CmsCmsAmAMGmMAmMGICdAT UmsAfsGmUmUmCfUmUmG
RZ597080 [ CmCmAMAMGMAMA(TBDM | 239 | mGmUmGmMCmUfCmUfUmG | 240
S)YCmUmAmM 196 mGmsCmsUm
CmsCmsAmAMGmMAmMGICdAT UmsAfsGmUmUmCfUmUmG
RZ597081 CmCmAMAMGMAMAMC(TB | 241 | mGmUmGmMCmUfCmUfUmG | 242
DMS)UmAm [96 mGmsCmsUm
CmsCmsAmAMGmMAmMGICdAT UmsAfsGmUmUmCfUmUmG
RZ597082 CmCmAMAMGMAMAMCmU( | 243 | mGmUmGmCmUfCmUfUmG | 244
TBDMS)Am L96 mGmsCmsUm
CmsCmsAmAMGmMAmMGICdAT UmsAfsGmUmUmCfUmUmG
RZ597083 CmCmAMAMGMAMAMCmU | 245 | mGmUmGmCmUfCmUfUmG 246
mA(TBDMS) L96 mGmsCmsUm
CmsCmsAmMAMGMAmMGTCdAT U(TBDMS)sAfsGmUmUmCfU
RZ597084 CmCmAMAMGMAMAMCmU | 247 | mUmGmGmUmGmMmCmUfCmU | 248
mAm [L96 fUmMGmMGmsCmsUm
CmsCmsAMAMGmMAMGICdAT UmsA(TBDMS)sGmUmUmCt
RZ597085 CmCmAMAMGMAMAMCmU | 249 | UnUmGmGmUmGmMmCmUfCm | 250
mAm 196 UfUmGmGmsCmsUm
CmsCmsAMAMGMAmMGICdASL UmsAfsG(TBDMS)UmUmCfU
RZ597025 CmCmAMAMGMAMAMCmU | 251 | mUmGmGmUmGmCmUfCmU | 252
mAm 196 fUmGmMGmMsCmsUm
CmsCmsAmAMGmMAmMGICIAf UmsAfsGmU(tbdms)UmC{fUm
RZ597026 CmCmAMAMGMAMAMCmU | 253 | UnGmGmUmGmCmUfCmU{U | 254
mAm 196 mGmGmsUmsUm
CmsCmsAMAMGMAmMGTCdAT UmsAfsGmUmU(TBDMS)CfU
RZ597027 CmCmAMAMGMAMAMCmU | 255 | mUmGmGmUmGmCmUfCmU | 256
mAm L96 fUmGmMGmsCmsUm
CmsCmsAMAMGmMAMGICdAT UmsAfsGmUmUmC(TBDMS)
RZ597028 CmCmAMAMGMAMAMCmU | 257 | UnUmGmGmUmGmCmUfCm | 258
mAm L96 UfUmGmGmsCmsUm
CmsCmsAmAMGmMAmMGICIAf UmsAfsGmUmUmC{U(tbdms)
RZ597029 CmCmAMAMGMAMAMCmU | 259 | UnGmGmUmGmCmUfCmU{U | 260
mAm 196 mGmGmsUmsUm

RZ597030

CmsCmsAMAMGMAMGICIAST

261

UmsAfsGmUmUmCfUmU(tbd

262
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CmCmAMAMGMAMAMCmU ms)GmGmUmGmCmUfCmUfU
mAm 196 mGmGmsUmsUm
CmsCmsAmAMGmMAmMGTCdAf UmsAfsGmUmUmCfUmUmG(
RZ597031 CmCmAMAMGMAMAMCmU | 263 | TBDMS)GmUmGmCmUfCmU | 264
mAm L96 fUmMGmGmsCmsUm
CmsCmsAmAMGmMAmMGICdAT UmsAfsGmUmUmCfUmUmG
RZ597086 CmCmAMAMGMAMAMCmU | 265 | mG(TBDMS)UmGmCmUfCm | 266
mAm [96 UfUmGmGmsCmsUm
CmsCmsAmMAMGmMAmMGICdAS UmsAfsGmUmUmCfUmUmG
RZ597087 CmCmAMAMGMAMAMCmU | 267 [ mGmU(TBDMS)GmCmUfCm | 268
mAm [L96 UfUnGmGmsCmsUm
CmsCmsAmMAMGmMAmMGICdAS UmsAfsGmUmUmCfUmUmG
RZ597088 CmCmAMAMGMAMAMCmU | 269 | mGmUmG(TBDMS)CmUfCm | 270
mAm 196 UfUmGmGmsCmsUm
CmsCmsAmAMGmMAmMGICdAT UmsAfsGmUmUmCfUmUmG
RZ597089 | CmCmAMAMGMAMAMCmU | 271 | mGmUmGmC(TBDMS)UfCm | 272
mAm [96 UfUmGmGmsCmsUm
CmsCmsAmAMGmMAmMGICdAT UmsAfsGmUmUmCfUmUmG
RZ597090 CmCmAMAMGMAMAMCmU | 273 | mGmUmGmCmU(TBDMS)Cm | 274
mAm 196 UfUmGmGmsCmsUm
CmsCmsAmAMGMAmMGICdAT UmsAfsGmUmUmCfUmUmG
RZ597091 CmCmAMAMGMAMAMCmU | 275 | mGmUmGmCmUfC(TBDMS) | 276
mAm [96 UfUmGmGmsCmsUm
CmsCmsAmAMGmMAmMGICdAT UmsAfsGmUmUmCfUmUmG
RZ597092 CmCmAMAMGMAMAMCmU | 277 | mGmUmGmCmUfCmU(TBDM | 278
mAm L96 S) UmGmMGmsCmsUm
CmsCmsAmAMGmMAmMGICJdAT UmsAfsGmUmUmCfUmUmG
RZ597093 CmCmAMAMGMAMAMCmU | 279 | mGmUmGmCmUfCmUfU(TB | 280
mAm [.96 DMS)GmGmsCmsUm
CmsCmsAmAMGmMAMGICdAT UmsAfsGmUmUmCfUmUmG
RZ597094 | CmCmAMAMGMAMAMCmU | 281 | mGmUmGmCmUfCmUfUmG( | 282
mAm L96 TBDMS)GmsCmsUm
CmsCmsAmAMGmMAMGICdAT UmsAfsGmUmUmCfUmUmG
RZ597095 CmCmAMAMGMAMAMCmU | 283 | mGmUmGmCmUfCmUfUmG 284
mAm L96 mG(TBDMS)sCmsUm
CmsCmsAmAMGmMAmMGICdAT UmsAfsGmUmUmCfUmUmG
RZ597096 CmCmAMAMGMAMAMCmU | 285 | mGmUmGmCmUfCmUfUmG 286
mAm [.96 mGmsC(TBDMS)sUm
CmsCmsAmAMGmMAMGICdAT UmsAfsGmUmUmCfUmUmG
RZ597097 CmCmAMAMGMAMAMCmU | 287 | mGmUmGmCmUfCmUfUmG 288
mAm L96 mGmsCmsU(TBDMS)
GmsUmsAmCmGmUmMGTGdAT CmsAfsGmAMAMUfCmCmAm
RZ594001 CmUmGmGmAMUmUmCmU | 289 | GmUmCmCmAfCmGfUmAmMC | 290
mGm 196 msUmsUm
G(TOM)sUmsAmCmGmUmMGT CmsAfsGmMAMAMUfCmCmAmM
RZ594007 GAAfCmUmGMGmMAMUmUm | 291 | GmUmCmCmAfCmGfUmAmC | 292
CmUmGm 1.96 msUmsUm
GmsU(TOM)sAmCmGmUmMGT CmsAfsGmAMAMUfCmCmAmM
RZ594008 GAAfCmUmGmGmMAmMUmUm 293 GmUmMCmCmAfCmGfUmAmMC 294
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CmUmGm 196 msUmsUm
GmsUmsA(TOM)CmGmUmMGT CmsAfsGmAMAMUfCmCmAmM
RZ594009 | GAAfCmUmGmMGmMmAmMUmUm | 295 | GmUmCmCmAfCmGfUmAmMC | 296
CmUmGm 196 msUmsUm
GmsUmsAmC(TOM)GmUmGTF CmsAfsGmMAMAMUfCmCmAmM
RZ594010 [ GAAfCmUmGMGmAMUmUm | 297 | GmUmCmCmAfCmGIUmAmMC | 298
CmUmGm L96 msUmsUm
GmsUmsAmCmG(TOM)UmGT CmsAfsGmAMAMUfCmCmAmM
RZ594011 GAAfCmUmMGMGmAMUmUm | 299 | GmUmCmCmAfCmGfUmAmMC | 300
CmUmGm 196 msUmsUm
GmsUmsAmCmGmU(TOM)Gf CmsAfsGmAMAMUfCmCmAmM
RZ594012 GAAfCmUmMGMGmAMUmUm | 301 | GmUmCmCmAfCmGfUmAmMC | 302
CmUmGm 196 msUmsUm
GmsUmsAmCmGmUmG(TOM CmsAfsGmMAMAMUfCmCmAmM
RZ594013 )JGAAfCmUMGMGmAMUmUm | 303 | GmUmCmCmAfCmGfUmAmMC | 304
CmUmGm L96 msUmsUm
GmsUmsAmCmGmUmGEG(TO CmsAfsGmMAMAMUfCmCmAmM
RZ594014 | M) AfCmUmGmGmMAMUmUm | 305 | GmUmCmCmAfCmGfUmAmMC | 306
CmUmGm L96 msUmsUm
GmsUmsAmCmGmUmGGdA ( CmsAfsGmAMAMUfCmCmAmM
RZ594015 TOM)CmUmGmMGmMAmMUmUm | 307 | GmUmCmCmAfCmGfUmAmMC | 308
CmUmGm L96 msUmsUm
GmsUmsAmCmGmUmGGdAf CmsAfsGmAMAMUfCmCmAmM
RZ594016 [ C(TOM)UmGmMmGmMAMUmMUmMC | 309 | GmUmCmCmAfCmGfUmAmMC | 310
mUmGm 196 msUmsUm
GmsUmsAmCmGmUmGGdAT CmsAfsGmAMAMUfCmCmAmM
RZ594017 CmU(TOM)GmGmMAMUmMUmMC | 311 | GmUmCmCmAfCmGfUmAmMC | 312
mUmGm 196 msUmsUm
GmsUmsAmCmGmUmMGTGdAf CmsAfsGmAMAMUfCmCmAmM
RZ594018 CmUmG(TOM)GmAMUmMUmMC | 313 | GmUmCmCmAfCmGfUmAmMC | 314
mUmGm [.96 msUmsUm
GmsUmsAmCmGmUmMGTGdAf CmsAfsGmAMAMUfCmCmAmM
RZ594019 CmUmGMmG(TOM)AmUmUmC | 315 | GmUmCmCmAfCmGfUmAmMC | 316
mUmGm [.96 msUmsUm
GmsUmsAmCmGmUmMGGdAT CmsAfsGmMAMAMUfCmCmAmM
RZ594020 CmUmGmGmA(TOM)UmUmC | 317 [ GmUmCmCmAfCmGfUmAmMC | 318
mUmGm 196 msUmsUm
GmsUmsAmCmGmUmMGTGdAf CmsAfsGmAMAMUfCmCmAmM
RZ594021 CmUmGmGmAmU(TOM)UmC | 319 | GmUmCmCmAfCmGfUmAmMC | 320
mUmGm 196 msUmsUm
GmsUmsAmCmGmUmMGTGdAT CmsAfsGmMAMAMUfCmCmAmM
RZ594022 CmUmGMmGmAMUmU(TOM)C | 321 | GmUmCmCmAfCmGfUmAmMC | 322
mUmGm [.96 msUmsUm
GmsUmsAmCmGmUmGGdAf CmsAfsGmMAMAMUfCmCmAmM
RZ594023 CmUmGmGmAmMUmUmC(TO | 323 | GmUmCmCmAfCmGfUmAmMC | 324
M)UmGm 196 msUmsUm
GmsUmsAmCmGmUmMGTGdAf CmsAfsGmMAMAMUfCmCmAmM
RZ594024 | CmUmGMmGmAMUmUmCmU( | 325 | GmUmCmCmAfCmGfUmAmMC | 326
TOM)Gm 196 msUmsUm
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GmsUmsAmCmGmUmGGdAf CmsAfsGmMAMAMUfCmCmAmM
RZ594025 CmUmGmGmMAMUmUmCmU | 327 | GmUmCmCmAfCmGfUmAmC | 328
mG(TOM) L96 msUmsUm
GmsUmsAmCmGmUmMGTGdAf C(TOM)sAfsGmMAMAMUTCmC
RZ594026 CmUmGmGmMAMUmUmCmU | 329 | mAmGmUmCmCmAfCmGfUm | 330
mGm L96 AmCmsUmsUm
GmsUmsAmCmGmUmGGdAT CmsA(TOM)sGmAMAmMUCm
RZ594027 CmUmGmGmAMUmUmCmU | 331 | CmAmGmUmCmCmAfCmGfU | 332
mGm L.96 mAmMCmsUmsUm
GmsUmsAmCmGmUmMGTGdAf CmsAfsG(TOM)AmAmMUfCmC
RZ594028 CmUmGmGmMAMUmUmCmU | 333 | mAmGmUmCmCmAfCmGfUm | 334
mGm L96 AmCmsUmsUm
GmsUmsAmCmGmUmMGTGdAf CmsAfsGmA(TOM)AmUfCmC
RZ594029 CmUmGmGmAMUmUmCmU | 335 | mAmGmUmCmCmAfCmGfUm | 336
mGm L96 AmCmsUmsUm
GmsUmsAmCmGmUmG{GdAT CmsAfsGmAmMA(TOM)UfCmC
RZ594002 CmUmGmGmAMUmUmCmU | 337 | mAmGmUmCmCmAfCmGfUm | 338
mGm L96 AmCmsUmsUm
GmsUmsAmCmGmUmGGdAT CmsAfsGmMAMAMU(TOM)Cm
RZ594003 CmUmGmGmAMUmUmCmU | 339 | CmAmGmUmCmCmAfCmGfU | 340
mGm [96 mAMCmsUmsUm
GmsUmsAmCmGmUmG{GdAT CmsAfsGmAMAmUTC(TOM)C
RZ594004 CmUmGmGmAMUmUmCmU | 341 | mAmGmUmCmCmAfCmGfUm | 342
mGm L96 AmCmsUmsUm
GmsUmsAmCmGmUmG{GdAT CmsAfsGmMAMAmMUfCmC(TO
RZ594005 CmUmGMmGmMAMUmUmCmU | 343 | M) AmGmUmCmCmAfCmG{U | 344
mGm L96 mAmMCmsUmsUm
GmsUmsAmCmGmUmMGGdAT CmsAfsGMAMAMUfCmCmA(
RZ594006 | CmUmGMGMAMUmUmCmU | 345 | TOM)GmUmCmCmAfCmGfU | 346
mGm 1.96 mAmMCmsUmsUm
GmsUmsAmCmGmUmGGdAf CmsAfsGmMAMAMUfCmCmAmM
RZ594030 [ CmUmGmGMAMUmUmCmU | 347 | G(TOM)UmCmCmAfCmGfUm | 348
mGm L96 AmCmsUmsUm
GmsUmsAmCmGmUmG{GdAf CmsAfsGmMAMAMUfCmCmAmM
RZ594031 CmUmGMmGmMAMUmUmCmU | 349 | GmU(TOM)CmCmAfCmGfUm | 350
mGm L96 AmCmsUmsUm
GmsUmsAmCmGmUmMGTGdAT CmsAfsGmAMAMUfCmCmAm
RZ594032 | CmUmGMmGmMAMUmUmCmU | 351 | GmUmC(TOM)CmAfCmGfUm | 352
mGm 196 AmCmsUmsUm
GmsUmsAmCmGmUmGfGdAf CmsAfsGmMAMAMUfCmCmAmM
RZ594033 CmUmGmGmAmMUmUmCmU | 353 | GmUmCmC(TOM)AfCmGfUm | 354
mGm .96 AmCmsUmsUm
GmsUmsAmCmGmUmGGdAf CmsAfsGmMAMAMUfCmCmAmM
RZ594034 CmUmGmGmAmMUmUmCmU | 355 | GmUmCmCmA(TOM)CmGfU | 356
mGm .96 mAMCmsUmsUm
GmsUmsAmCmGmUmMGTGdAT CmsAfsGmAMAMUfCmCmAm
RZ594035 CmUmGmGmAmMUmUmCmU | 357 [ GmUmCmCmAfC(TOM)GfUm | 358
mGm 196 AmCmsUmsUm
RZ594036 GmsUmsAmCmGmUmMGEGdAS | 359 | CmsAfsGmAmMAMUfCmCmAm | 360
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CmUmGmGmAmUmUmCmU GmUmCmCmAfCmG(TOM)U
mGm L96 mAmMCmsUmsUm
GmsUmsAmCmGmUmMGTGdAf CmsAfsGmAMAMUfCmCmAm
RZ594037 CmUmGmGmAmMUmUmCmU | 361 | GmUmCmCmAfCmGfU(TOM) | 362
mGm L.96 AmCmsUmsUm
GmsUmsAmCmGmUmGGdAf CmsAfsGmMAMAMUfCmCmAmM
RZ594038 CmUmGmGmAmMUmUmCmU | 363 | GmUmCmCmAfCmGfUmA(T | 364
mGm [96 OM)CmsUmsUm
GmsUmsAmCmGmUmMGTGdAf CmsAfsGmAMAMUfCmCmAm
RZ594039 CmUmGmGmAMUmUmCmU | 365 | GmUmCmCmAfCmGfUmAmMC | 366
mGm [L96 (TOM)sUmsUm
GmsUmsAmCmGmUmMGTGdAf CmsAfsGmAMAMUfCmCmAm
RZ594040 CmUmGmGmMAMUmUmCmU | 367 | GmUmCmCmAfCmGfUmAmMC | 368
mGm [.96 msU(TOM)sUm
GmsUmsAmCmGmUmMGGdAf CmsAfsGmMAMAMUfCmCmAmM
RZ594041 CmUmGmGmAMUmUmCmU | 369 | GmUmCmCmAfCmGfUmAmMC | 370
mGm [96 msUmsU(TOM)
UmsUmsUmUmAmMmAmUC{CE UmsUfsUnNAmMGmAfGmUmG
RZ599001 UnCmAMCmUmCmUmAmA | 371 | mAmGmGmAmMmUfUmAfAmMA | 372
mAm 196 mAmsUmsGm
UmsUmsUmUmA(MOE)AmUf UmsUfsUnmAMGmAfGmUmG
RZ599015 CfCtUMCmAMCmUmCmUmA | 373 | mAmGmGmAmUfUMOE)AfA | 374
mAmAm 196 mAmMAmsUmsGm
UmsUmsUmUmAmMAmUfCECE UmsUfsUMAMGmMAfGmUmG
RZ599016 UmCmAMOE)CmUmCmUmA | 375 [ mAmGmGmAmUfUMOE)AfA | 376
mA(MOE)Am 196 mAmMAmsUmsGm
UmsUmsUmUmA(MOE)AmUf UmsUfsUmMAMGmMAfGmUmG
RZ599017 CfCtUMCmAMOE)CmUmCm | 377 | mAmGmGmAmUfUMOE)AfA | 378
UmAMAMOE)Am L96 mAMAmMmsUmsGm
UmsUmsUmUmA(MOE)AmUf UmsUfsUmAMGmMAfGmU(MO
RZ599018 CfCIUMCMAMCmUmCmUmA | 379 | E)\GmAMGmGmAmUfU(MOE) | 380
mAmAm 196 AfAMAMAmMsUmsGm
UmsUmsUmUmA(MOE)AmUf UmsUfsUmMAMGmMAfGmUmG
RZ599019 | CfCfUMCMAMCmUmCmUmA | 381 | mAmGmGmAmUfUMOE)AfA | 382
mAmAm 196 mAMAmMsUMOE)sGm
UmsUmsUmUmAmMmAmUC{CE UmsUfsSUNAMGmMAfGmUmG
RZ599020 [ UmCmA(MOE)CmUmCmUmA | 383 | mAmGmGmAmUfUMOE)AfA | 384
mAMOE)Am L96 mAMAmMsU(MOE)sGm
UmsUmsUmUmAmMAmUTCECE UmsUfsUMAMGmMmAfGmUmGT
RZ599026 UfCmAMCmUmCmUmAmMAmM | 385 [ AmGmGmAmMmUfUmAfAmMAm | 386
Am 1.96 AmsUmsGm
UmsUmsUmUmAmMAmUfCTCT UmsUfsUmAMGmAfGm(NMO
RZ599027 UfCmAMCmUmCmUmAmMAm | 387 | 62)GFAMGMmGmAmMUfUmAfA | 388
Am 1.96 mAMAmMmsUmsGm
UmsUmsUmUmAmMmAmUC{CE UmsUfsUnAMGmMAfGmUmGTE
RZ599028 UfCmAMCmUmCmUmAmMAm | 389 | AmMGmGmAmUf(NMO062)AfA | 390
Am 1.96 mAMAmMmsUmsGm
R7599029 UmsUmsUmUmAmMAmUfCTCf 391 UmsUfsUmAMGmAfGm(NMO 392

UfCMAMCmUmCmUmAmMAmM

63)GFAMGMGMAMUfUmATA
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Am L96 mAMAmMsUmsGm
UmsUmsUmUmAmMAmUCICt UmsUfsUmMAMGmMAfGmUmGT
RZ599030 | UfCmAMCmUmCmUmAmMAm | 393 | AmGmGmAmUf(NMO063)AfA | 394
Am L96 mAMAmMsUmsGm
CmsAmsGmAMGmMAmAfAdUf AmsUfsGmMUmMAmMGfUmAmMG
RZ002003 UnCmUmAmMCmUmAMCmA [ 407 | mAmMAMUmUmUfCmU{CmU | 408
mUm [.96 mGmsUmsAm
CmsAmsGmAMGmMAmMAfAfUT AmsUfsGmUmMAMGfUmAmMGTE
RZ002050 | UfCmUmAmMCmUmAMCmAm | 409 | AmAmUmUmUfC(moe)UfCm | 410
Um L96 UmGmsUmsAm
CmsAmsGmAMGmMAmMAfAfUT AmsUfsGmUmMAMGfUmAmMG
RZ002051 UfCmUmAMCmUmAMCmAmM | 411 | mAfAmUmUmUfC(moe)UfCm | 412
Um L96 UmGmsUmsAm
CmsAmsGmAMGmMAmMAfAfUT AmsUfsGmUmAMGfUmAmMG
RZ002052 [ UfCmUmAMCmUMAMCmAm | 413 | mAmAfUmUmUfC(moe)UfCm | 414
Um L96 UmGmsUmsAm
CmsAmsGmAmMG(moe)AmAfA AmsUfsGmUmMAMGfUmAMG
RZ002053 fUTUFCmUMAMCmUmAmMCm | 415 | mAfAmMUmUmU{C(moe)UfCm | 416
AmUm 196 UmGmsUmsAm
416RZ0020 CmsAmsGmAMGmMAmMAfAfUT AmsUfsGmUmAMGfUmAmMG
55 UfCmUmA(moe)CmUmAMCm | 417 | mAfAMUmUmUfC(moe)UfCm | 418
AmUm 196 UmGmsUmsAm
CmsAmsGmAMGmMAmMAfAfUT AmsUfsGmUmMAmMGfUmA (moe
RZ002058 [ UfCmT(moe)AmCmUmAmMCm | 419 | )GmAfAMUmUmUfCmUfCmU | 420
AmUm 196 mGmsUmsAm
CmsAmsGmAMGmMAmATfA{US AmsUfsGmUmAmMGfUmA(moe
RZ002059 | UfCmUmA(moe)CmUmAmMCm | 421 | )GmAfAMUmUmUfCmUfCmU | 422
AmUm 196 mGmsUmsAm
CmsAmsGmAMGmMAmMAfAfUf AmsUfsGmUmMAmMGfUmA (moe
RZ002060 [ UfCmUmAMCmMUMAMCmA(m | 423 | )GmAfAMUmUmUfCmUfCmU | 424
oe)Um [.96 mGmsUmsAm
CmsGmsAMAMGmMCmUfCdAf AmsAfsUmMAMUmMAfUmUmC
RZ002006 [ UmGmAMAMUmAMUmMAmMU |425 | mAmUmGmAMGIfCmUfUmC | 426
mUm [.96 mGmsUmsAm
CmsGmsAMAMGmMCmUTCTAf AmsAfsUNMAMUmAfUmUmCE
RZ002033 UfGmAmMAMUmAMUmAmMUm | 427 | AmMUmGmAmMG{C(moe)UfUm | 428
Um [96 CmGmsUmsAm
CmsGmsAmAMGmCmUTCAf AmsAfsUmMAMUmMAfUmUmC
RZ002034 | UGmAMAMUMAMUMAmMUm | 429 | mAfUmGmMAmMG{C(moe)UfUm | 430
Um L96 CmGmsUmsAm
CmsGmsAmAMGmCmUTCAf AmsAfsUnAMUmMAfUmUmC
RZ002035 | UFGmAmAMUmAmMUmAmMUm | 431 | mAmUfGmAmMG{C(moe)UfUm | 432
Um L96 CmGmsUmsAm
CmsGmsAmAmMG(moe)CmUfC AmsAfsUmMAMUmMAfUmUmC
RZ002036 fAfUFGmMAMAMUMAMUmAmM | 433 | mAfUnGmAmMG{C(moe)UfUm | 434
UmUm L96 CmGmsUmsAm
CmsGmsAmAMGmCmUTCAf AmsAfsUnAMUmMAfUmUmC
RZ002037 | UfGmA(moe)AmUmAmMUmAm | 435 | mAfUnGmAmMG{C(moe)UfUm | 436
UmUm 196 CmGmsUmsAm
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CmsGmsAmMAMGmCmUTCAf AmsAfsUmMAMUmMAfUmUmC
RZ002038 | UFGmAmA(moe)UmAmUmAm | 437 | mAfUnGmAmMGIC(moe)UfUm | 438
UmUm [96 CmGmsUmsAm
CmsGmsAmMAMGmCmUTCAf AmsAfsUmMAMUmMAfUmT(moe
RZ002041 UfGmA(moe) AmUmAmUmAm | 439 [ )CmAfUNGMAmMmGIfCmUfUmC | 440
UmUm [96 mGmsUmsAm
CmsGmsAmAmMGmCmU{CAf AmsAfsUmMAmMUmMAfUmT(moe
RZ002042 UfGmAmMA(moe)UmAmUmAm | 441 | ))CmAfUmMGMAMGIfCmUfUmC | 442
UmUm 196 mGmsUmsAm
CmsGmsAmAMGmCmUTCAf AmsAfsUmAMUmMAfUmT(moe
RZ002043 [ UGGmAMAMUMAMUMAMT( | 443 | )CmAfUnGmAMGICmUfUmC | 444
moe)Um 196 mGmsUmsAm
GmsAmsGMAMAMUmUfGdCE UmsUfsUmGmUmMAfUmGmA
RZ7002031 UmUmCmAMUmMAMCmAmMA | 445 [ mAmGmCmAmMAfUmUICmU | 446
mAm L96 mCmsCmsUm
GmsAmsGMAMAmMUmMmUTGICt UmsUfsUmGmUmMAfUmGmA
RZ002067 [ UfUmCmAMUmMAMCmAmMAmM | 447 | mAfGmCmAmAfT(moe)UfCm | 448
Am L96 UmCmsCmsUm
GmsAmsGMAMAMUmUGICT UmsUfsUmGmUmAfUmGmA
RZ002068 | UflUmCmAMUmMAMCmAmMAmM | 449 | mAmMGfCmAmMAfT(moe)UfCm | 450
Am 196 UmCmsCmsUm
GmsAmsGmAmMA(moe)UmUG UmsUfsUmGmUmAfUmGmA
RZ002069 fCIUTUmCmAMUMAMCmAmM | 451 | mAfGmCmAmAfT(moe)UfCm | 452
AmAm 1.96 UmCmsCmsUm
GmsAmsGMAMAmMUmMUTGICt UmsUfsUmGmUmMAfUmGmA
RZ002070 [ UfUmC(moe)AmUmAmMCmAmM | 453 | mAfGmCmAmMA{T(moe)UfCm | 454
AmAm 1.96 UmCmsCmsUm
GmsAmsGMAMAMUmUGICT UmsUfsUmGmUmAfUmGmA
RZ002071 UfUmCmA(moe)UmAMCmAm | 455 [ mAfGmCmAmMAfT(moe)UfCm | 456
AmAm 196 UmCmsCmsUm
CmsAmsAmCmUmCmAfCdCf AmsUfsUnMUmAmMUfUmAmMC
RZ002011 UmGmUmAMAMUMAmMAmMA | 457 [ mAmGmGmUmGfAmGfUmU | 458
mUm [L96 mGmsAmsUm
CmsAmsAmCmUmCmAfC{Cf AmsUfsUnMUmAmMUfUmAmMCYt
RZ002082 [ UfGmUmAMAMUMAMAmMAmM | 459 | AmMGmGmUmMGfA(moe)GfUm | 460
Um L96 UmGmsAmsUm
CmsAmsAmCmUmCmACTCf AmsUfsUmMUmAmMUfUmAmMC
RZ002083 UfGmUmAmMAmMUmAmMAmMAm | 461 | mAfGmGmUmMGTA(moe)GfUm | 462
Um L96 UmGmsAmsUm
CmsAmsAmCmUmCmAfC{Cf AmsUfsUmMUmAmMUfUmAmMC
RZ002084 | UfGmUmAMAMUMAMAmMAmM | 463 | mAmGfGmUmGfA(moe)GfUm | 464
Um L96 UmGmsAmsUm
CmsAmsAmCmT(moe)CmAfCt AmsUfsUnmUmAmMmUfUmAmMC
RZ002085 CftUfGmUmAMAMUMAmMAm | 465 | mAfGmGmUmMGTA(moe)GfUm | 466
AmUm 1.96 UmGmsAmsUm
CmsAmsAmCmUmCmAfCTCf AmsUfsUnmMUmAmMUfUmAmMC
RZ002086 [ UfGmT(moe)AmAMUmMAmMAmM | 467 | mAfGmGmUmMGTA(moe)GfUm | 468
AmUm 196 UmGmsAmsUm
RZ7002087 CmsAmsAmCmUmCmATCICE | 469 | AmsUfsUnmUmAMUfUmAmMC | 470
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UfGmUmA (moe)AmUmAmMAm

mAfGmMGmMUmMGTA(moe)GfUm

AmUm 196 UmGmsAmsUm
CmsAmsAmCmUmCmAfCfCf AmsUfsUnmMUmAmMUfUmA (moe
RZ7002091 UfGmUmA(moe)AmUmAmAm | 471 | )CmAfGmGmUmMGFfAmMGIfUmU | 472
AmUm 196 mGmsAmsUm
CmsAmsAmCmUmCmACTCf AmsUfsUmUmAmMUfUmA (moe
RZ002092 [ UFGmUmAMAMUmAMAmMA( | 473 | )CmAfGmGmUMGIAMGIUmU | 474
moe)Um 196 mGmsAmsUm
CmsGmsAmAMGmCmUCFAf AmsAfsUNAmMUmMAfUmUmC
RZ002099 UfGmAMAMUMAMUmMAmMUm | 475 | mAmUfGmAmMG{C(moe)UfUm | 476
Um (CR01008%3) CmGmsUmsAm
CmsGmsAmMAMGmCmUCFAf AmsAfsUNAMUmMAfUmUmC
RZ7002101 UfGmAmMA(moe)UmAmUmAm | 477 [ mAmUfGmAmMG{C(moe)UfUm | 478
UmUm (CR01008x3) CmGmsUmsAm
CmsAmsGmAMGmMAmAfAfUf AmsUfsGmUmAmMGfUmAmMG
RZ002106 | UfCmUmAMCmUmMAMCmAm | 479 | mAmAfUmUmUfC(moe)UfCm | 480
Um (CR01008x3) UmGmsUmsAm
CmsAmsAmCmUmCmACTCt AmsUfsUmUmAmMUfUmA (moe
RZ002113 UfGmUmAMAMUmAMAmMA( | 481 | )CmAMGIGmUmMGfAmGIUmU | 482
moe)Um (CR0O1008%3) mGmsAmsUm
CmsAmsAmGmUmUmMGFAdGS AmsAfsUmMUmUmUfUmGmU
RZ003017 AmAMCmAMAMAMAMAMU [ 483 | mUmCmUmCmAfAmCfUmUm | 484
mUm [96 GmsAmsAm
CmsAmsAmGmUmUmMGTATGE AmsAfsUmMUmUmUfUmGmU
RZ003028 AfAMC(moe) AmMAMAMAMAmM | 485 | mUfCmUmCmAfA(moe)CfUm | 486
UmUm 196 UmGmsAmsAm
CmsAmsAmGmUmUmMGTAfGE AmsAfsSUNUmUmUfUmGmU
RZ003029 [ AfAmC(moe)AmAmMAMAmMAmM | 487 | mUmCfUmCmAfA(moe)CfUm | 488
UmUm 1.96 UmGmsAmsAm
CmsAmsAmGmUmUmMGFAfGE AmsAfsUMUmUmUfUmGmU
RZ003031 AfAMC(moe) AmAMAMAmMAmM | 489 | mUfCmUmCmAfA(moe)CfUm | 490
T(moe)Um L96 UmGmsAmsAm
CmsAmsAmGmUmUmMGATGT AmsAfsUmUmUmUfUmG(moe
RZ003032 [ AfAMCmAMAMAMAMAMT(m | 491 | )UmUfCmUmCmAfAmCIfUmU | 492
oe)Um [.96 mGmsAmsAm
GmsUmsUmUmUmAmMAfAJAT UmsAfsUnNAmCmUfUmUmA
RZ003020 UnmUmAMAMAMGMUmMAmMU [ 493 | mAmUmUmUmUfAMAfAmMA | 494
mAm 196 mCmsCmsCm
GmsUmsUmUmUmAmMATfAfAL UmsAfsUnmMAmMCmUfUmUmA
RZ003041 UfUmA(moe) AmAMGmUmAm | 495 | mAfUmUmUmUfA(moe)AfAm | 496
UmAm 1.96 AmCmsCmsCm
GmsUmsUmUmUmAmMATfAfAL UmsAfsUnMAmMCmUfUmUmA
RZ003042 [ UfUmA(moe)AmAmMGmUmAm | 497 | mAmUfUmUmUfA(moe)AfAm | 498
UmAm 1.96 AmCmsCmsCm
AmsAmsGmUmAmMmUmMAfCdAT AmsAfsSUNGmCmAfAmAmMA
RZ003021 UnmUmUmUmUmGmCmAmU [ 499 [ mAmUmGmUmMAfUmAfCmU | 500
mUm 196 mUmsUmsAm
RZ003065 AmsAmsGmUmAmMUmMA fCfAf 501 AmsAfsUnGmCmAfAmMAmMA 500
UfUmUmUmUmGmCmAmMmUm MAfUnGmUmMAfUnAfCmUm
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Um (CR01008x%3) UmsUmsAm
AmsAmsGmUmAmMUmMATCFAT AmsAfsUnGmCmAfAmAmMA
RZ003066 | UfUmUmUmUmGmCmAmMUm | 503 | mAfUnGmUmMAfT(moe)AfCm | 504
Um (CR01008x3) UmUmsUmsAm
GmsUmsUmUmUmAmMATfAfAL UmsAfsUnMAmMCmUfUmUmASf
RZ003069 UfUnAMAMAMGMUmMAmMUm | 505 | AmUmUmUmUfA(moe)AfAm | 506
Am (CR01008x3) AmCmsCmsCm
GmsGmsCmUmUmGmA fdUCT AmsGfsUnAmGmUfUmCmA
RZ001003 AmUmGMAMAMCmUmMAmMC | 507 | mUmGmAmMUmMCfAMAfGmC 508
mUm L96 mCmsAmsGm
GmsCmsAmGmCmUmC{dCUf UmsAfsUnAmAmCfAmAmU
RZ001005 UmAmUmUmGmUmUmAmMU | 509 [ mAmAMGmGmAfGmCfUmG | 510
mAm L96 mCmsCmsAm
CmsGmsGmUmMAmMAmUfdGGT AmsUSAmMAMCmUfCmUmG
RZ001008 AmCmAMGMAMGMUmMUmMA | 511 | mUmCmCmAmUfUMAfCmCm | 512
mUm L96 GmsUmsGm
CmsUmsGmGmCmUmUfdGAT UmsAfsGmUmUmCfUmUmG
RZ001012 UmCmAMAMGMAMAMCmMU | 513 | mAmMUmCmAmMAfGmC{fCmAm | 514
mAm [96 GmsCmsAm
CmsUmsGmAmMCmAmC{dAAT UmsUfsUnCmUmGfAmGmC
RZ001026 UnGmCmUmCmAmMGmMAmMA | 515 | mAmUmUmGmUfGmUfCmA | 516
mAm [.96 mGmsAmsUm
GmsGmsCmUmUmGmAfUfCE AmsGfsUnNAmGmUfUmCmA
RZ001032 [ AfUMGMAMAMCmUmMAMCm | 517 | mUmGfAmUmCfA(moe)AfGm | 518
Um (CR0O1008%3) CmCmsAmsGm
GmsCmsAmGmCmUmC{C{Uf UmsAfsUnAmAmCfAmAmU
RZ001034 | UAmMUmUmGmMUmMUmMAmMUm | 519 | mAmAfGmGmAfG(moe)CfUm | 520
Am (CR01008x3) GmCmsCmsAm
CmsGmsGmUmMAmMAmUGIGE AmsUfSAmMAMCmUfCmUmG
RZ001037 [ AACMAMGMAMGmUmMUmAm | 521 | mUmCfCmAmMUfT(moe)AfCm | 522
Um (CR01008%3) CmGmsUmsGm
CmsUmsGmGmCmUmUGfAf UmsAfsGmUmUmCfUmUmG
RZ001039 [ UICmAMAMGMAMAMCmUm | 523 | mAmUfCmAmMA{G(moe)CfCm | 524
Am (CR01008x3) AmGmsCmsAm
CmsUmsGmAmMCmAmMCfAfAf UmsUfsUmMCmUmGfAmGmC
RZ001044 | UfGmCmUmCmAMGmMAmMAmM | 525 | mAmUfUmGmUfG(moe)UfCm | 526
Am (CR01008x3) AmGmsAmsUm
UmsUmsUmUmAmMmAmUC{CE UmsUfsUNAMGmMAfGmUmGTE
UfCmAMCmUmCmUmAmMAm | 527 [ AmMGmGmAmUfU(moe)AfAm | 528
RZ599062 Am 1.96 AmAmsUmsGm
UmsUmsUmUmAmMmAmUC{Ct UmsUfsUnNAMGmMAfGmUmGTE
UfCmAMCmUmCmUmAmMAm | 529 | AmMGmGmAmUf(NMO096)AfA | 530
RZ599136 Am 1.96 mAMAmMsUmsGm
UmsUmsUmUmAmMAmUTCECE UmsUfsUMAMGmMAfGmUmGT
UfCmAMCmUmCmUmAmMAm | 531 | AmMGmGmAmUf(NMO097)AfA | 532
RZ599137 Am 1.96 mAMAmsUmsGm
UmsUmsUmUmAmMmAmUC{Ct UmsUfsUnNAMGmMAfGmUmGTE
UfCmAMCmUmCmUmAmMAm | 533 | AmMGmGmAmUf(NMO98)AfA | 534
RZ599138 | Am L96 mAmMAmsUmsGm
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UmsUmsUmUmAmMAmUTCECE UmsUfsUMAMGmMAfGmUmGTE
UfCmAMCmUmMCmUmAmMAmM | 535 [ AmMGmGmAmUf(NMO099)AfA | 536
RZ599139 | Am L96 mAmMAmsUmsGm
UmsUmsUmUmAmMAmUf(Gem UmsUfsUmMAMGmMAfGmUmG
RZ599051 citabine)CflUMCmAmMCmUmC | 537 | mAmGmGmAmMUfUmAfAmA | 538
mUmAmMAmMAm L96 mAmsUmsGm
UmsUmsUmUmAmMAmUf(Gem UmsUfsUMAMGmMAfGmUmG
RZ599055 citabine)CfUfCmMAMCmUmCm | 539 | mAmGmGfAmMUfUmAfAmAm | 540
UmAmAmAm 196 AmsUmsGm
UmsUmsUmUmAmAmUTCH{(G UmsUfsUmMAMGmMAfGmUmG
RZ599056 | emcitabine)UfCmAMCmUmCm | 541 | mAmGmGfAmUfUmAfAmAmM | 542
UmAmAmAm L96 AmsUmsGm
CmsCmsAmAMGmMAmMG{CFAf UmsAfsGmUmUmCfUmUmG
RZ597002 CmCmAMAMGMAMAMCmU | 543 | mGmUmGmCmUfCmUfUmG 544
mAm L96 mGmsUmsUm
CmsCmsAMAMGmAmMGTCAf UmsAfsGmUmUm(Gemcitabin
RZ597060 [ CmCmAMAMGMAMAMCmU | 545 | e)UmUmGmGmUmGmCmUC | 546
mAm [L96 mUfUmGmGmsUmsUm
CmsCmsAMAmMGmMAMGH{Gem UmsAfsGmUmUmC{fUmUmG
RZ597101 citabine) AfCfCmAmMAMGmMAm | 547 | mGmUmGfCmUfC(moe)UfUm | 548
AmCmUmAm L96 GmGmsCmsUm
GmsCmsUmCmAmAmMCTCfAf AmsUfsSAmMAMCmUfGmAmMU
RZM11015 | AmMAMUMCmAMGmUmUmMA | 649 [ mUmUmGmGmUfUMGfAMG | 550
mUm [L96 mCmsUmsUm
GmsCmsUmCmAmAmMCICfAf AmsUfsAMAMCmUfGmAmMU
RZM11508 | AfAMUMCmAMGmUmUmAm | 551 [ mUmUmGfGmUfUmGfAMGm | 552
Um 196 CmsUmsUm
GmsCmsUmCmAmMAmMC{CIAf AmsUfsAmAMCmUfGmAmU
RZM11509 | AFAMUmMCmAMGmUmUmAm | 553 | mUmUmGfGmUfT(moe)GfAm | 554
Um L96 GmCmsUmsUm
GmsCmsUmCmAmMmAm(Gemcit AmsUfsAmMAMCmU{fGmAmU
RZM11510 [ abine)CfAfAfAMUmCmMmAmMGm | 555 | mUmUmGfGmUST(moe)GfAm | 556
UmUmAmUm 196 GmCmsUmsUm
GmsGmsAmGmGmGmAfGfUf UmsUfsUmMGmAmMUfCmUmC
RZM11001 [ AmMGMAMGMAMUMCmAmMA | 557 [ mUmAMCmUmC{fCmCfUmCm | 558
mAm [L96 CmsAmsGm
GmsGmsAmGmMGmMGmAfGIUf UmsUfsUmGmMAmUfCmUmC
RZM11502 | AfIGmAMGMAMUMCmAmMAm | 559 | mUmAmMCfUmC{C(moe)CfUm | 560
Am 196 CmCmsAmsGm
GmsGmsAmGmGmGmAfGfUf UmsUfsUMGmMAmMUfCmUmC
RZM11504 | AfGmAMGMAMUMCmAmMAm | 561 | mUmAmMCfUm(Gemcitabine)C | 562
Am 1.96 mCfUmCmCmsAmsGm
GmsGmsAmGmGmGmAfGfUf UmsUfsUMGmMAmMUfCmUmC
RZM11505 | AfIGmAMGMAMUMCmAmMAm | 563 | mUmAmMCfUmC{fCm(Gemcitabi | 564
Am [.96 ne)UmCmCmsAmsGm
GmsGmsAmGmGmMGmAfGfUf UmsUfsUmGmMAmUfCmUmC
RZM11507 | AfGmMAMGMAMUMCmAmMAm | 565 [ mUmAmMCfUm(Gemcitabine)C( | 566
Am 196 moe)CfUmCmCmsAmsGm
RZM12501 | CmsAmsAmMCmAMGmMUIGIAf | 567 | UmsUfsGmMGmMAmMUfUmUmCE | 568
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UfGmAMAMAMUMCmCmAmM AmUmCmAmMC{U(moe)GfUm
Am_(CR01008)(CR01008)(CRO UmGmsCmsUm
10087)
CmsAmsAmCmAmMGmUTGTAT UmsUfsGmGmAmMUfUmUm(G
RZM12503 | VIOmAmMAmMAMUMCMCmAm | 500 | oin ) AmUMCmAmCAU( | 570
Am_(CRO1008)(CR01008)(CRO
10082) moe)GfUmUmGmsCmsUm
CmsCmsAmMAMGMAMGICIAT UmsAfsGmUmUmC{fUmUmGT
RZ597114 | CfCmAMAMGMAMAMCmUm | 571 | GmUmGmMmCmUfC(moe)UfUm | 572
Am L96 GmGmsUmsUm
CmsCmsAmMAMGMAMGICIAS UmsAfsGmUmUmCfUmUmGT
RZ597115 CfCmAMAMGMAMAMCmUm | 573 | GmUmGmCmUfC(moe)UfUm | 574
Am 196 GmGms(NM054)sUm
CmsCmsAmMAMGMAMGICIAf UmsAfsGmUmUmCfUmUmGT
RZ597116 [ CfCmMAMAMGMAMAMCmUm | 575 | GmUmGmCmUfC(moe)UfUm | 576
Am [.96 GmGms(NMO054)s(NM054)
UmsUmsUmUmAmMAmUC{CE UmsUfsUmMAMGmMAfGmUmG
RZ599060 UfCmAMCmUmCmUmAmMAmM | 577 | mAmGmGfAmMUfUmAfAmAmM | 578
Am 196 Ams(NM054)sGm
UmsUmsUmUmAmMmAmUC{CE UmsUfsUnNAMGmAfGmUmG
RZ599061 UfCmAMCmUmCmUmAmMAm | 579 | mAmGmGfAmMUfUmAfAmAm | 580
Am L96 Ams(NMO054)s(NM054)

[0447]
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[0449] (NMO096) represents a nucleotide in siRNA, with structural formula

?
0-P-0
0}
|
T3
o\, N NH
~l.

o, ~°°

b
o

(Nmoee)jﬁ

[0450] (NMO97) represents a nucleotide in siRNA, with structural formula
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[0451] (NMO098) represents a nucleotide in siRNA, with structural formula
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[0452] (NMO099) represents a nucleotide in siRNA, with structural formula
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[0453] Example 2 In vitro inhibitory activities of siRNAs modified with TBDMS at
different sites against complement component 3 (CC3) mRNA

[0454] The present example evaluated inhibitory activities of compounds RX502002-
RX502041 modified with TBDMS at different sites of sense strand and antisense strand, and
reference compound RX502001 without TBDMS modification against target gene CC3 in
HepG2 cells by an in vitro cell screening method.

[0455] 1. Formulation of tested articles

[0456] Each of the above siRNA tested articles was centrifuged, and then dissolved by

adding an appropriate amount of 1x PBS according to specification of each vial, to prepare a
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20 uM stock solution, which was then further diluted with 1x PBS to render a 5 uM working
solution.

[0457] 2. Cell culturing and plating

[0458] HepG2 cells were cultured and proliferated in DMEM medium comprising 10%
FBS in a 37 °C, 5% CO; incubator. Before plating, the medium was discarded, and rinsing
was performed with 0.25% pancreatin. After the cells were digested by pancreatin, digestion
of the medium was terminated. The cells were resuspended, centrifuged at 800 rpm for 5 min,
resuspended with fresh DMEM medium comprising 10% FBS, counted, diluted to cell
density of 1x10° cells/mL, thoroughly mixed, plated in a 24-well plate, 500 pL/well, and
subjected to a transfection operation after 24 h of culturing.

[0459] 3. Cell transfection

[0460] 1) Formulation of solution 1-siRNA mixed solution

[0461] 49.4 pL of Opti-MEM medium and 0.6 pL of siRNA test substance working
solution (5 M) per cell well were uniformly mixed. Each siRNA tested article was prepared
with 3 cell replicate wells.

[0462] 2) Formulation of solution 2-Lipofectamine 3000 mixed solution:

[0463] A transfection reagent was gently mixed upside down, 2 pL of Lipo3000 reagent
was diluted according to 48 uL of Opti-MEM medium per cell well, gently pipetted 3-5 times,
uniformly mixed, and stood for 5 min. Each siRNA tested article was prepared with 3 cell
replicate wells.

[0464] 3) Formulation of solution 3-mixture of solution 1 and solution 2:

[0465] One part (50 pL) of the solution 1 was gently mixed with one part (50 pL) of the
solution 2 to prepare a solution 3 (100 pL) transfection complex, followed by incubation at
room temperature for 20 min.

[0466] A cell culture plate to be transfected was taken out, original medium was discarded,
and 500 pL of Opti-MEM medium was added. The solution 3 (100 pL) having undergone the
incubation was added dropwise into cell culture wells to render concentration of about 5 nM
of the siRNA test substance in each cell transfection well. The cell culture plate was further
cultured in the 37 °C, 5% CO: incubator for 4 hours, and 1 mL of DMEM medium
comprising 20% FBS was supplemented to each well. Further culturing was carried out in the
37 °C, 5% CO» incubator for 24 hours.

[0467] HepG2 cells were normally cultured without any transfection procedure in Blank
control group; and Mock control group was a control group in which no siRNA was added to

the transfection complex, and only Lipofectamine 3000 transfection reagent was added.
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[0468] 4. Detection

[0469] RNA extraction: total RNAs in cells of various wells were extracted using full-
automatic nucleic acid extractor and a nucleic acid extraction kit from Zhejiang Hanwei
Science and Technology Co. Ltd. according to a method described in instructions.

[0470] Reverse transcription reaction: 1 ug of total RNAs extracted from cells in each well
were taken, and configured into 20 pL of reverse transcription system according to a method
described in kit instructions and the reverse transcription reaction was completed by using a
reverse transcription kit (Reverse Transcription System, A3500) from Promega company and
selecting Oligo (dT)is reverse transcription primer. After the reaction was ended, 80 uL of
RNase-Free water was added into the reverse transcription system, to yield cDNA solution
for Real-time PCR detection.

[0471] Real-time PCR detection: 20 pL of Real-time PCR reaction system per PCR
detection well was configured according to a method described in kit instructions using
SYBR™ Select Master Mix (Catalog number, 4472908) reagent from ABI company. Each
detection system comprised 5 pul. of cDNA template obtained from the above reverse
transcription reaction, 10 pL of SYBR™ Select Master Mix, 0.5 puL of 10 uM upstream
primers, 0.5 pL of 10 uM downstream primers (see Table 5 for primer information), and 4 puL
of RNase-Free H,O. The configured reaction system was subjected to Real-time PCR
amplification on ABI StepOnePlus PCR instrument by a three-step method, wherein an
amplification procedure was pre-denaturation at 95 °C for 10 min, then denaturation at 95 °C
for 30 s, annealing at 60 °C for 30 s, and extension at 72 °C for 30 s; and processes of
denaturation, annealing, and extension were repeated for 40 cycles. Gene expression

differences were calculated by the above AACt method after completion of the procedure.

Table 5
Target Point | Primer Type Primer Sequence (5°-3°) SEQ ID NO:
CcC3 upstream primer AAGCGCATTCCGATTGAGGA 395
downstream primer CCTGAGTGCAAGATGACGGT 396
GAPDH upstream primer GGTCGGAGTCAACGGATTT 397
downstream primer CCAGCATCGCCCCACTTGA 398

[0472] Statistics was carried out respectively on relative expression levels of target gene
CC3 mRNA (FIG. 1) and residual activity of target gene CC3 mRNA (Table 6) after HepG2
was transfected by siRNAs modified with TBDMS at different sites of the sense strand.
Results show that compared with the reference sequence (RX502001) without TBDMS
modification, siRNA sequences modified with TBDMS at position 5 (RX502027), position 6
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(RX502028), position 12 (RX502034), position 13 (RX502035), and position 18 (RX502040)
of the sense strand had elevated in vitro activity; and TBDMS modification at position 7
(RX502029), position 8 (RX502030), position 9 (RX502031), and position 10 (RX502032)

of the sense strand significantly weakened the in vitro activity of the siRNA sequences.

TABLE 6

Group Residual Activity% +STDEV Value

Blank 95.12% 4.13

Mock 100.00% 23.29
RX502001 37.87% 8.02
RX502023 46.85% 543
RX502024 41.97% 1.77
RX502025 42.35% 6.33
RX502026 36.67% 0.35
RX502027 32.59% 5.10
RX502028 34.93% 0.24
RX502029 60.14% 7.73
RX502030 68.75% 3.51
RX502031 59.94% 8.31
RX502032 51.88% 543
RX502033 40.68% 6.38
RX502034 31.97% 0.45
RX502035 28.28% 9.63
RX502036 42.11% 6.72
RX502037 41.44% 9.96
RX502038 39.42% 1.68
RX502039 34.18% 543
RX502040 30.57% 6.01
RX502041 35.45% 4.59

[0473] Statistics was carried out respectively on relative expression levels of target gene
CC3 mRNA (FIG. 2) and residual activity of target gene CC3 mRNA (Table 7) after HepG2
was transfected by siRNAs modified with TBDMS at different sites of the antisense strand.
Compared with the reference sequence (RX502001) without TBDMS modification, siRNA
sequences modified with TBDMS at position 8§ (RX502009) and position 15 (RX502016) on

the antisense strand further elevated the in vitro activity of the siRNA sequences.

TABLE 7
Group Residual Activity% +STDEV Value
Blank 84.73% 21.89
Mock 100.00% 2.00
RX502001 31.03% 0.30
RX502002 46.41% 5.90
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RX502003 59.23% 3.38
RX502004 52.15% 4.46
RX502005 64.90% 5.35
RX502006 59.99% 3.59
RX502007 49.94% 0.78
RX502008 41.48% 3.09
RX502009 29.52% 2.44
RX502010 33.34% 2.50
RX502011 33.05% 0.70
RX502012 73.19% 1.73
RX502013 47.10% 7.03
RX502014 75.17% 1.13
RX502015 63.59% 6.45
RX502016 23.91% 10.26
RX502017 70.65% 7.34
RX502018 39.76% 11.36
RX502019 31.94% 0.36
RX502020 34.41% 5.13
RX502021 37.34% 1.72
RX502022 41.58% 4.38

[0474] The above results show that the effect of TBDMS modification on siRNA sequence
activity is associated with modification site, and that TBDMS bulky group modification at a
specific site does not affect siRNA activity, and even may further elevate the activity.

[0475] Example 3. Inhibitory activities of sSiRNA conjugates modified with TBDMS at
different sites against mouse serum CC3 protein

[0476] The present example evaluated inhibitory activities of compounds RZM02004,
RZM02005 and RZM02006 modified with TBDMS at different sites of an antisense strand
and reference compound RZMO02001 without TBDMS modification against serum CC3
protein level in mice based on Elisa detection method and principle.

[0477] 1. Animal grouping, administration and blood sampling

[0478] 6-8-week-old C57BL/6j mice were randomly divided into 5 groups in total based on
body weight, 5 mice per group. Each group of mice received the above siRNA conjugates via
abdominal subcutaneous administration, at a dose of 3 mg/kg per mouse, and an
administration volume of 5 mL/kg. PBS control group received the same volume of siRNA
conjugate-free PBS solution. Pre-administration blood collection was recorded as pre-dose,
the day of administration was recorded as the first day (D0), and blood collection was
performed on each mouse from retro-orbital plexus using a clot activator tube (purchased

from KONSFI, 220518) respectively on D14, D28, D42, D56, D70 and D91 post-
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administration, with a blood collection volume of about 0.1 mL per mouse per time. Blood
collection was performed using the clot activator tube (purchased from KONSFI, 220518).
Blood samples were stored at 4 °C overnight, and centrifuged at 1800 g at 4 °C for 10 min.
Serum was separated and stored at -80 °C.

[0479] 2. Serum CC3 protein detection

[0480] Serum samples were diluted 1:10000 in a 10-fold gradient, and a content of CC3
protein in each mouse serum was measured using a mouse Complement C3 ELISA kit
(purchased from abcam, ab157711). Operations such as preparation of a standard working
solution and subsequent sample addition were performed according to a method described in
kit instructions, and finally, Elisa plate was placed in a multimode microplate reader
(purchased from Biotek, Biotek Synergy H1) to detect a light absorption value at 450 nm.
Four-parameter fitting was performed using Graphpad prism 8.0 (Equation: Y= Bottom +
(X"Hillslope) * (Top-Bottom) / (X*HillSlope + EC50"HillSlope)) to draw a standard curve
and calculate R squared. The protein content of each sample was calculated by substituting
0ODA450 values into the standard curve followed by multiplication with respective dilution
factors, and normalized against Pre-dose detection values.

[0481] 3. Analysis of Results

[0482] Statistics was carried out on expression level of serum CC3 protein (FIG. 3) and
residual activity of target gene CC3 mRNA (Table 8) in mice post-administration. Results
show that siRNAs with TBDMS at position 18 of the sense strand (RZM02004), position 15
of the antisense strand (RZMO02005), and position 21 of the antisense strand (RXMO02006)
had comparable activity to the reference sequence (RZMO02001) without TBDMS
modification, and they all could produce a potent sustained inhibitory effect on the serum
CC3 protein content. By D91, the inhibitory effect of TBDMS modified RZM02004 (residual
level 61.69%), RZM02005 (residual level 45.29%) and RXM02006 (residual level 56.75%)
on serum CC3 protein level was significantly higher than that of the reference sequence
RZMO02001 (residual level 72.75%), suggesting that the TBDMS bulky group modification at
specific site of siRNA does not affect sequence activity, and even may further elevate
sequence activity.

Table 8

PBS RZMO02001 RZM02004 RZM02005 RZMO02006

Collection | residual | £STDE | residual [£tSTDEV]| residual |=STDEV/| residual [+tSTDEV]| residual |[=STDEV

Time |activity%| V value |activity%| value [|activity%| value |activity%| value |activity%| value

pre-dose | 100.00% | 0.00 ]100.00%| 0.00 ]100.00%| 0.00 ]100.00%| 0.00 ]100.00%| 0.00

D14 7934% | 9.75 114.02% | 2.15 [1137% | 627 |15.25% [ 2.21 15.12% | 1.52
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D28 70.79% [ 10.18 [14.43% | 038 ([13.88% | 7.12 [1694% | 3.96 |14.18% | 1.59

D42 75.15% | 11.76 | 18.76% | 4.43 | 15.82% | 3.37 [27.84% | 1433 [18.77% | 3.53

D56 79.89% [ 1434 [20.65% | 4.89 [23.84% | 541 [26.89% | 10.88 |24.27% | 2.60

D70 68.66% [ 832 [22.56% | 4.79 ([34.40% | 5.78 [25.63% | 6.09 ]3097% | 6.26

D91 86.35% | 28.75 | 72.75% | 25.57 [61.69% | 9.05 [45.29% | 9.90 |56.75% | 12.21

[0483] Example 4. In vitro inhibitory activities of siRNA conjugates modified with
TBDMS at different sites against angiopoietin-like 3 (ANGPTL3) mRNA in mouse
primary hepatocytes

[0484] The present example evaluated inhibitory activities of RZ597065, etc. modified with
TBDMS at different sites of a sense strand and RZ597084, etc. modified with TBDMS at
different sites of an antisense strand, reference compound RZ597024 without TBDMS
modification, and negative control compound RZ000002 without any known gene targeting
against target gene ANGPTL3 in mouse primary hepatocytes by an in vitro mouse primary
hepatocyte screening method.

[0485] 1. Formulation of tested articles

[0486] Each of the above siRNA conjugates was centrifuged, and then dissolved by adding
an appropriate amount of 1x PBS according to specification of each vial, to prepare a 20 uM
stock solution, which was then further diluted with 1x PBS to render a 5 uM working
solution.

[0487] 2. Isolation of mouse primary hepatocytes

[0488] (1) Anesthesia: C57BL/6) mice were intraperitoneally injected with 10% chloral
hydrate solution at 0.04 mL/10g.

[0489] (2) Perfusion: animals were secured and disinfected with 75% ethanol for abdomen
and chest thereof. Abdomen was opened to find hepatic portal veins and inferior vena cavas.
Indwelling needle was introduced from a lower end of the inferior vena cavas, and HBSS
solution started to be perfused at a rate of 120 drops/min. The hepatic portal veins were cut,
to confirm that perfusate flowed out of the cut hepatic portal veins. Infusion apparatus was
well secured, and perfusion was continued for 4 minutes.

[0490] (3) Digestion of hepatocytes: the HBSS solution was changed into HBSS
comprising 0.08% type IV collagenase (Collagenase from Clostridium histolyticum, Sigma),
which was further perfused at a rate of 120 drops/min for 8§ minutes.

[0491] (4) Isolation of primary hepatocytes: perfused livers were removed from the animals
and shredded in sterile petri dish comprising 10 mL DMEM. Undigested hepatic tissues and

connective tissues were filtered and removed by cytoscreener (75 um). Cells were centrifuged,
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and resuspended and washed twice with DMEM. 10 mL of DMEM medium comprising 10%
FBS was added for resuspension, and counting, to wait for an operation of free drug uptake.
[0492] 3. Free uptake of siRNA conjugates:

[0493] Freshly isolated mouse primary hepatocytes were plated into type I collagen-coated
12-well cell culture plate (Corning Incorporated), comprising 5x10° viable cells and 2 mL of
DMEM medium comprising 10% FBS in each well.

[0494] 2 pL of the above 5 uM siRNA conjugate working solution was added into each cell
well, and gently mixed to render a final concentration of 5 nM of the siRNA conjugate in
each cell well. Blank control group was original mouse primary hepatocytes without any
operation of free uptake of siRNA conjugate. Mouse primary hepatocytes having undergone
free uptake treatment were further cultured in a 37 °C, 5% CO> incubator for 24 h.

[0495] 4. Detection

[0496] RNA extraction: total RNAs in cells of various wells were extracted using full-
automatic nucleic acid extractor and a nucleic acid extraction kit from Zhejiang Hanwei
Science and Technology Co. Ltd. according to a method described in instructions.

[0497] Reverse transcription reaction: 1 ug of the total RNAs extracted from cells in each
well were taken, and configured into 20 pL of reverse transcription system according to a
method described in kit instructions and the reverse transcription reaction was completed by
using a reverse transcription kit (Reverse Transcription System, A3500) from Promega
company and selecting Oligo (dT)is reverse transcription primer. After the reaction was
ended, 80 pL of RNase-Free water was added into the reverse transcription system to yield
cDNA solution for Real-time PCR detection.

[0498] Real-time PCR detection: 20 pl. of Real-time PCR reaction system per PCR
detection well was configured according to a method described in kit instructions using
SYBR™ Select Master Mix (Catalog number, 4472908) from ABI company. Each detection
system comprised 5 pL. of cDNA template obtained from the above reverse transcription
reaction, 10 uL of SYBR™ Select Master Mix, 0.5 pL of 10 uM upstream primers, 0.5 pL of
10 uM downstream primers (see Table 9 for primer information), and 4 pL. of RNase-Free
H>O. The configured reaction system was subjected to Real-time PCR amplification on ABI
StepOnePlus PCR instrument by a three-step method, wherein an amplification procedure
was pre-denaturation at 95 °C for 10 min, then denaturation at 95 °C for 30 s, annealing at 60 °C
for 30 s, and extension at 72 °C for 30 s; and processes of denaturation, annealing, and
extension were repeated for 40 cycles. Gene expression differences were calculated by the

above AACt method after completion of the procedure.
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Table 9

Target Point Primer Type Primer Sequence (5°-3”) SEQ ID NO:
upstream primer GAGGAGCAGCTAACCAACTTAAT 399
ANGPTL3
downstream primer | TCTGCATGTGCTGTTGACTTAAT 400
upstream primer TGCACCACCAACTGCTTAG 401
GAPDH
downstream primer GGATGCAGGGATGATGTTC 402

[0499] 5. Analysis of Results

[0500] Statistics was carried out respectively on relative expression levels (FIG. 4) and
residual activity (Table 10) of target gene ANGPTL3 mRNA following free uptake of
siRNAs modified with TBDMS at different sites of a sense strand by mouse primary
hepatocytes. Results show that compared with the reference sequence (RZ597024) without
TBDMS modification, TBDMS modification at position 5 (RZ597069), position 6
(RZ597070), position 12 (RZ597076), position 13 (RZ597077), and position 18 (RZ597082)
of the sense strand was conducive to enhancing in vitro activity of siRNA sequences; and
TBDMS modification at position 2 (RZ597066), position 3 (RZ597067), position 7
(RZ597071), position 8 (RZ597072), position 9 (RZ597073), and position 10 (RZ597074) of

the sense strand significantly weakened the in vitro activity of the siRNA sequences.

Table 10

Group Residual Activity | £STDEV Value

Blank 100.00% 8.83
RZ000002 104.09% 14.13
RZ7597024 18.26% 4.41
RZ597065 22.05% 2.97
RZ597066 37.16% 9.95
RZ597067 36.97% 2.21
RZ597068 20.50% 2.85
RZ597069 12.93% 2.56
RZ597070 16.55% 5.90
RZ597071 68.28% 13.33
RZ597072 45.95% 9.77
RZ597073 72.55% 28.40
RZ597074 52.65% 7.89
RZ597075 19.44% 0.53
RZ597076 15.12% 0.68
RZ597077 12.81% 1.88
RZ597078 23.03% 3.75
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RZ597079 27.89% 11.77
RZ597080 24.63% 14.70
RZ597081 21.84% 0.99
RZ597082 12.96% 1.60
RZ597083 11.53% 2.93

[0501] Statistics was carried out respectively on relative expression levels (FIG. 5) and
residual activity (Table 11) of target gene ANGPTL3 mRNA following free uptake of
siRNAs modified with TBDMS at different sites of an antisense strand by mouse primary
hepatocytes. Results show that compared with the reference sequence (RZ597024) without
TBDMS modification, position 8 (RZ597030), position 9 (RZ597031), position 10
(RZ597086), position 15 (RZ597091), position 20 (RZ597096), and position 21 (RZ597097)

of the antisense strand was conducive to enhancing in vitro activity of siRNA sequences.

Table 11

Group Residual Activity| +STDEV Value

Blank 100.00% 33.38
RZ000002 95.70% 34.93
RZ597024 28.92% 4.17
RZ597084 44.74% 14.86
RZ597085 74.01% 31.38
RZ597025 57.95% 1.85
RZ597026 61.39% 0.84
RZ597027 34.93% 14.14
RZ597028 36.04% 7.30
RZ597029 28.29% 10.81
RZ597030 17.00% 0.94
RZ597031 17.00% 0.52
RZ597086 17.30% 5.41
RZ597087 30.07% 9.39
RZ597088 42.58% 7.60
RZ597089 49.49% 4.79
RZ597090 50.68% 11.91
RZ597091 22.68% 3.81
RZ597092 34.85% 7.27
RZ597093 36.96% 10.01
RZ597094 29.13% 1.22
RZ597095 33.20% 14.25
RZ597096 23.81% 6.40
RZ597097 23.80% 9.93

[0502] Experimental conclusions suggested by experimental results in Example 4 are

highly similar to those in Example 2, both indicating that the effect of TBDMS modification
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on siRNA sequence activity is associated with modification site, and that TBDMS bulky
group modification at a specific site does not affect siRNA activity, and even may further
elevate the activity.

[0503] Example 5. Inhibitory activities of siRNA conjugates modified with TBDMS at
different sites against ANGPTL3 mRNA in mice

[0504]
and RZ597030 modified with TBDMS at different sites of an antisense strand and reference

The present example evaluated inhibitory activities of sSiRNA conjugates RZ597026

conjugate RZ597024 without TBDMS modification against a target gene ANGPTL3 in mice
by an evaluation method for inhibitory activity against a target gene in mice.

[0505] 6-8-week-old C57BL/6j mice were randomly divided into 4 groups in total based on
body weight, 25 mice per group. Each group of mice received the above siRNA conjugates
via abdominal subcutaneous administration, at a dose of 3 mg/kg per mouse, and an
administration volume of 5 mL/kg. PBS control group received the same volume of siRNA
conjugate-free PBS solution. The day of administration was recorded as the first day (DO).
Five mice in each group were sacrificed respectively on D7, D14, D28 and D56 post-
administration. The animals were subjected to gross anatomy, and liver tissues were collected
and cut into a plurality of 2 mm?® pieces which were stored in RNAlater. An appropriate
amount of liver tissue samples were taken out from RNAlater, fragmented for 60 s in a
Tissuelyser type II full-automatic tissue homogenizer, and subjected to RNA extraction,
reverse transcription reaction and Real-time PCR detection according to the detection method
described in Example 4. Relative quantitative calculation was performed for the target gene
mRNA in various test groups by the preceding AACt method.

[0506]
(FIG. 6) and residual activity of ANGPTL3 mRNA (Table 12) in mice post-administration.

Statistics was carried out respectively on expression level of ANGPTL3 mRNA

Experimental conclusion was similar to that of in vitro primary hepatocytes in Example 4.
position 8 (RZ597030) of the antisense strand had good tolerance to TBDMS modification,
and RZ597030 exhibited superior in vivo activity and sustained pharmacodynamic efficacy to
the reference sequence (RZ597024) without TBDMS modification, while TBDMS
modification at position 4 (RZ597026) of the antisense strand had a relatively great influence

on in vivo activity of the sequence.

Table 12
Collection PBS RZ597024 RZ597026 RZ597030
Time residual |+STDEV| residual |+STDEV| residual +STDEV | residual +STDEV
activity% | value | activity% value activity% value activity% value
D0 100.00% 0.00 100.00% 0.00 100.00% 0.00 100.00% 0.00
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D7 99.29% 22.56 17.73% 10.91 55.68% 27.88 2.98% 1.30
D14 97.35% 14.70 18.08% 9.52 63.15% 24.32 3.11% 1.20
D28 11532% | 25.16 17.54% 9.43 63.42% 31.54 4.44% 0.82
D56 117.02% | 64.52 103.98% 26.72 77.70% 43.25 32.97% 6.13

[0507] The in vivo experimental results of Example 5 further verify that TBDMS
modification on siRNA sequence activity is associated with modification site, and that
TBDMS bulky group modification at a specific site does not affect siRNA activity, and even
may further elevate the activity.

[0508] Example 6. In vitro inhibitory activities of siRNA conjugates modified with
TOM at different sites against coagulation factor XI (Factor XI, FXI) mRNA in mouse
primary hepatocytes

[0509] The inhibitory activities of the siRNA conjugates modified with TOM at different
sites of an antisense strand against a target gene FXI in mouse primary hepatocytes were
evaluated by the same experimental method as that in Example 4. Differences lie in that the
siRNA conjugates modified with TOM at different sites of an antisense strand were used in
the present example to replace the siRNA conjugates used in Example 4, and that target gene
FXI detection primers listed in Table 13 were used in the present example to replace target
gene detection primers used in Example 4. Relative quantitative calculation was performed

for the target gene mRNA in various test groups by the preceding AACt method.

Table 13
Target Point | Primer Type Primer Sequence (5°-3”) SEQ ID NO:
FXI upstream primer GCCCTGTTAAAACTGGAATCAGC 403
downstream primer | GCCCTGTTAAAACTGGAATCAGC 404
GAPDH upstream primer TGCACCACCAACTGCTTAG 405
downstream primer | GGATGCAGGGATGATGTTC 406

[0510] Statistics was carried out respectively on relative expression levels of the target gene
FXI mRNA (FIG. 7) and residual activity of FXI mRNA (Table 14) following free uptake of
siRNAs modified with TOM at different sites of a sense strand by mouse primary hepatocytes.
Results show that compared with the reference sequence (RZ594001) without TOM
modification, TOM modification at sense strand position 5 (RZ594011), position 6
(RZ594012), position 12 (RZ594018), position 13 (RZ594019), position 18 (RZ594024), and
position 19 (RZ594025) was conducive to enhancing in vitro activity of siRNA sequences;
and TOM modification at sense strand position 2 (RZ594008), position 3 (RZ594009),
position 7 (RZ594013), position 8 (RZ594014), position 9 (RZ594015), and position 10
(RZ594016) significantly weakened the in vitro activity of the siRNA sequences.
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Table 14

Group Residual Activity | £STDEV Value
Blank 98.20% 0.05
RZ000002 100.00% 0.11
RZ594001 45.06% 0.10
RZ594007 58.21% 0.11
RZ594008 67.51% 0.00
RZ594009 74.34% 0.40
RZ594010 49.30% 0.21
RZ594011 38.92% 0.06
RZ594012 19.02% 0.07
RZ594013 72.04% 0.11
RZ594014 88.06% 0.05
RZ594015 91.68% 0.19
RZ594016 95.24% 0.13
RZ594017 46.44% 0.03
RZ594018 29.60% 0.03
RZ594019 35.99% 0.06
RZ594020 58.41% 0.07
RZ594021 50.19% 0.03
RZ594022 77.93% 0.14
RZ594023 66.24% 0.22
RZ594024 31.93% 0.07
RZ594025 40.17% 0.14

[0511] Statistics was carried out respectively on relative expression levels of the target gene
FXI mRNA (FIG. 8) and residual activity of FXI mRNA (Table 15) following free uptake of
siRNAs modified with TOM at different sites of the antisense strand by mouse primary
hepatocytes. Compared with the reference sequence (RZ594001) without TOM modification,
antisenses trand position 7 (RZ594004), position 8 (RZ594005), position 9 (RZ5940006),
position 10 (RZ594030), position 15 (RZ594035), position 20 (RZ594040), and position 21

(RZ594041) were conducive to enhancing in vitro activity of siRNA sequences.

Table 15
Group Residual Activity +STDEV Value
Blank 112.17% 0.15
RZ000002 100.00% 0.16
RZ594001 44.17% 0.08
RZ594026 57.92% 0.04
RZ7594027 73.82% 0.17
RZ594028 57.92% 0.04
RZ7594029 73.82% 0.17
RZ594002 62.97% 0.08
RZ594003 65.46% 0.09

92



RZ594004 37.32% 0.01
RZ594005 31.60% 0.07
RZ594006 41.14% 0.05
RZ594030 35.51% 0.06
RZ594031 59.62% 0.01
RZ594032 59.37% 0.07
RZ594033 74.85% 0.18
RZ7594034 83.68% 0.09
RZ594035 31.89% 0.02
RZ594036 73.49% 0.07
RZ594037 62.44% 0.12
RZ594038 61.86% 0.09
RZ594039 43.47% 0.02
RZ594040 39.27% 0.02
RZ594041 37.18% 0.03

[0512] Results of Example 6 indicate that the effect of TOM modification on siRNA
sequence activity is associated with modification site, and that TOM bulky group
modification at a specific site does not affect siRNA activity, and even may further elevate
the activity, with the effect mode highly similar to that of the TOM modification.

[0513] Example 7. Inhibitory activities of siRNA conjugates modified with TOM at
different sites against CC3 mRNA in mice

[0514] The present example evaluated inhibitory activities of conjugate RZRZ502013
modified with TOM at position 19 of a sense strand, conjugate RZ502016 modified with
TOM at position 10 of an antisense strand, and reference conjugate RZ002001 without TOM
modification against a target gene CC3 in mice by an evaluation method for inhibitory
activity against a target gene in mice.

[0515] 6-8-week-old C57BL/6j mice were randomly divided into 4 groups in total based on
body weight, 5 mice per group. Each group of mice received the above siRNA conjugates via
abdominal subcutaneous administration, at a dose of 3 mg/kg per mouse, and an
administration of 5 mL/kg. PBS control group received the same volume of siRNA
conjugate-free PBS solution. The day of administration was recorded as the first day (DO),
and the mice were sacrificed on D7 post-administration. The animals were subjected to gross
anatomy, and liver tissues were collected and cut into a plurality of 2 mm?® pieces which were
stored in RNAlater. An appropriate amount of liver tissue samples were taken out from
RNAlater, fragmented for 60 s in a Tissuelyser type II full-automatic tissue homogenizer, and
subjected to RNA extraction, reverse transcription reaction and Real-time PCR detection by

the detection method described in Example 2. Relative quantitative calculation was
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performed for the target gene mRNA in various test groups by the preceding AACt method. A
difference lies in that the siRNA conjugates modified with TOM were used in the present
example to replace the siRNA conjugates used in Example 4. Relative quantitative
calculation was performed for the target gene mRNA in various test groups by the preceding
AACt method.

[0516] Statistics was carried out respectively on expression level of CC3 mRNA (FIG. 9)
and residual activity of CC3 mRNA (Table 16) in mice post-administration. Results show
that siRNA conjugate RZ502013 modified with TOM at position 19 on the siRNA sense
strand exhibited higher in vivo activity (D7) than the reference conjugate RZ002001, and
RZ502016 modified with TOM at position 10 of the antisense strand had comparable in vivo
activity to the reference conjugate RZ002001.

Table 16
Group Residual Activity | £STDEV Value
PBS 100.00% 20.66
RZ002001 | 27.97% 4.37
RZ502013 17.28% 5.63
RZ502016 | 27.05% 2.54

[0517] The in vivo results of Example 7 indicate that TOM bulky group modification at
specific site does not affect siRNA activity, and even may further elevate the activity.

[0518] Example 8. Inhibitory activities of siRNA conjugates modified with MOE at
different sites against CC3 mRNA in HepG2 cells

[0519] In vitro activities of siRNA compounds, such as RX502165 modified with MOE at
different sites of a sense strand and RX502172 modified with MOE at different sites of an
antisense strand, and a reference compound RX502001 without MOE modification on HepG2
cells were evaluated using the same experimental method as that in Example 2. A difference
lies in that the siRNA compounds modified with MOE at different sites of the sense and
antisense strands were used in the present example to replace the siRNA compounds used in
Example 2. Relative quantitative calculation was performed for the target gene mRNA in
various test groups by the preceding AACt method.

[0520] Results of Example 8 indicate that the effect of MOE modification on siRNA
sequence activity is associated with modification site, and that MOE group modification at
specific site does not affect sSiRNA activity, and even may further elevate the activity, with an

effect mode highly similar to those of TBDMS modification and TOM modification.
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[0521]
CC3 mRNA (FIG. 10) and residual activity of CC3 mRNA (Table 17) after HepG2 was
transfected by siRNAs modified with MOE at different sites of the sense strand. Results show
that compared with the reference sequence (RX502001) without MOE modification, MOE
modification at sense strand position 5 (RZ594011), position 12 (RX502115), position 18
(RX502116), and position 19 (RX502117) was conducive to elevating the in vitro activity of

Statistics was carried out respectively on relative expression levels of target gene

siRNA sequences; and MOE modification at sense strand position 7 (RX502166), position 8
(RX502167), position 9 (RX502168), and position 10 (RX502169) significantly weakened

the in vitro activity of the siRNA sequences.

Table 17

Group Residual Activity | £STDEV Value
BLANK 123.72% 27.50
MOCK 100.00% 3.26
RX502001 32.73% 10.04
RX502165 28.12% 0.16
RX502166 56.98% 1.16
RX502167 71.83% 14.09
RX502168 50.68% 17.54
RX502169 38.27% 0.70
RX502115 30.07% 1.56
RX502116 27.65% 0.90
RX502117 27.81% 0.86

Statistics was carried out respectively on relative expression levels of target gene

CC3 mRNA (FIG. 11) and residual activity of CC3 mRNA (Table 18) after HepG2 was
transfected by siRNAs modified with MOE at different sites of the antisense strand. Results
show that compared with the reference sequence without MOE modification (RX502001),
antisense strand position 8 (RX502118), position 10 (RX502119), and position 15
(RX502120) were conducive to elevating the in vitro activity of the siRNA sequences.

Table 18

Group Residual Activity | £STDEV Value
BLANK 123.72% 27.50

MOCK 100.00% 3.26

RX502001 | 37.72% 2.97

RX502172 | 80.25% 6.90

RX502173 | 50.83% 26.06
RX502118 | 28.05% 1.96
RX502119 | 31.74% 2.80
RX502177 | 72.15% 2.17

95




RX502120 | 27.73% 2.84
RX502178 | 42.07% 5.89

[0523] Results of Example 8 indicate that the effect of MOE modification on the siRNA
sequence activity is associated with modification site, and that MOE group modification at
specific site does not affect the siRNA activity, and even may further elevate the activity,
with an effect mode highly similar to those of TBDMS modification and TOM modification.
[0524] Example 9. Inhibitory activities of conjugates modified with MOE at multiple
sites against CC3 mRNA in HepG2 cells

[0525] In vitro activities of siRNA compounds modified with MOE at multiple sites of a
sense strand such as RX502123, siRNA compounds modified with MOE at multiple sites of
an antisense strand such as RX502130, compounds modified with MOE an both sense strand
and antisense strand such as RX502146, a reference compound RX502001 without MOE
modification, and a negative control compound RZ000002 not targeting any known target
point on HepG2 cells were evaluated using the same experimental method as that in Example
2. A difference lies in that the above siRNA compounds modified with MOE on the sense
strand and/or antisense strand were used in the present example to replace the siRNA
compounds used in Example 2. Relative quantitative calculation was performed for the target
gene mRNA in various test groups by the preceding AACt method.

[0526] Statistics was carried out respectively on relative expression levels of target gene
CC3 mRNA (FIG. 12) and residual activity of CC3 mRNA (Table 19) after HepG2 was
transfected by siRNAs modified with MOE at multiple sites of the sense strand. Results show
that combined MOE modification at multiple sites of position 6, position 12, position 18, and
position 19 of the sense strand exhibited comparable in vitro activity to the siRNA reference
sequence (RX502001), wherein the compound RX502126 modified with MOE at both
position 12 and position 18 of the sense strand had slightly higher in vitro activity than the
referece sequence RX502001.

Table 19

Group Residual Activity | #STDEV Value

Blank 109.24% 14.81

Mock 100.00% 4.74
RZ000002 101.95% 7.63
RX502001 50.48% 0.58
RX502123 49.14% 3.34
RX502124 48.82% 1.50
RX502125 49.56% 591
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RX502126 39.57% 3.84
RX502127 51.46% 3.02
RX502128 47.60% 2.17

[0527] Statistics was carried out respectively on relative expression levels of target gene
CC3 mRNA (FIG. 13) and residual activity of CC3 mRNA (Table 20) after HepG2 was
transfected by siRNAs modified with MOE at multiple sites of the antisense strand.
Combined MOE modification at multiple sites of antisense strand position 8, position 10,
position 15, position 20, and position 21 exhibited comparable in vitro activity to the siRNA
reference sequence (RX502001) without MOE modification, wherein multiple modified
sequences such as the compound RX502130 modified with MOE at both position 8 and
position 15 of the sense strand had slightly higher in vitro activity than the referece sequence

RX502001.

Table 20

Group Residual Activity | +STDEV Value

Blank 110.50% 10.43

Mock 100.00% 6.61
RZ000002 107.76% 1.18
RX502001 42.58% 3.88
RX502130 36.09% 5.96
RX502131 38.52% 0.38
RX502132 46.57% 2.73
RX502134 41.29% 3.98
RX502135 46.41% 5.68
RX502136 36.99% 6.09
RX502138 40.82% 0.30
RX502139 39.03% 5.04
RX502140 42.50% 11.02

[0528] Statistics was carried out respectively on relative expression levels of target gene
CC3 mRNA (FIG. 14) and residual activity of CC3 mRNA (Table 21) after HepG2 was
transfected by siRNAs modified with MOE at multiple sites of the sense strand and the
antisense strand. Results show that compounds modified with MOE at sense strand position 6,
position 12, and position 18 and antisense strand position 8, position 10, position 15, position
20, and position 21 in combination exhibited comparable in vitro activity to the siRNA
reference sequence (RX502001) without MOE modification, wherein multiple modified
sequences, such as compound RX502151 modified with MOE at both position 18 of the
sense strand and position 15 of the antisense strand, compound RX502154 modified with

MOE simultaneously at position 6 and position 12 of the sense strand and position 8 and

97



position 15 of the antisense strand, compound RX502156 modified with MOE
simultaneously at position 6 and position 18 of the sense strand and position 8 and position
15 of the antisense strand, compound RX502158 modified with MOE simultaneously at
position 12 and position 18 of the sense strand and position 8 and position 15 of the antisense
strand, had slightly higher in vitro activity than the referece sequence RX502001. Even MOE
modification (RX502164) simultaneously at 8 sites, i.e., position 6, position 12, and position
18 of the sense strand and position 8, position 10, position 15, position 20, and position 21 of

the antisense strand, still can well maintain sequence in vitro activity.

Table 21

Group Residual Activity | +STDEV Value

Blank 116.68% 22.21

Mock 100.00% 8.37
RZ000002 101.23% 0.18
RX502001 52.76% 3.37
RX502146 55.37% 2.44
RX502147 49.71% 9.00
RX502150 46.92% 8.12
RX502151 44.70% 0.10
RX502152 53.10% 2.55
RX502153 60.77% 2.75
RX502154 42.19% 1.00
RX502155 58.49% 5.70
RX502156 39.78% 0.68
RX502157 58.00% 3.86
RX502158 43.32% 0.36
RX502159 54.69% 2.06
RX502160 48.33% 1.47
RX502162 52.14% 4.40
RX502163 49.89% 4.75
RX502164 54.06% 0.41

[0529] Results of Example 9 indicate that the effect of MOE modification on siRNA
sequence activity is associated with modification site, and that MOE modification at single or
multiple sites among specific sites of the sense strand and/or antisense strand can have good
tolerance, and still can well maintain or even further elevate the siRNA sequence activity.
[0530] Example 10. Inhibitory activities of siRNA conjugates modified with MOE at
different sites of sense strand and/or antisense strand against CC3 mRNA in mice

[0531] Inhibitory activities of siRNA conjugates modified with MOE at different sites of a
sense strand and/or an antisense strand, and a reference conjugate RZ502031 without MOE

modification against target gene CC3 in mice were evaluated using the same experimental
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method as that in Example 7. A difference lies in that the siRNA compounds modified with
MOE on the sense strand and/or the antisense strand were used in the present example to
replace the siRNA compounds used in Example 7. Relative quantitative calculation was
performed for the target gene mRNA in various test groups by the preceding AACt method.
RNA extraction, reverse transcription reaction and Real-time PCR detection were completed
according to the detection method described in Example 2, and relative quantitative
calculation was performed for the target gene mRNA in various test groups by the preceding
AACt method. Relative quantitative calculation was performed for the target gene mRNA in
various test groups by the preceding AACt method.

[0532] Statistics was carried out respectively on expression levels of the CC3 mRNA (FIGS.
15 and 16) and residual activity of CC3 mRNA (Tables 22 and 23) in mice post-
administration (the siRNA conjugates of the present example). Results show that multi-site
MOE modification on specific sites of the sense strand and/or antisense strand can still well
maintain or even further elevate the in vivo activity of siRNA sequences. The siRNA
conjugate RZ502039 modified with MOE simultaneously at position 6 and position 18 of the
siRNA sense strand and position 8 and position 15 of the antisense strand, and the siRNA
conjugate RZ502036 with modified MOE at position 12 and position 18 of the sense strand
and position 15 of the antisense strand had higher in vivo activity (D21) than the reference
conjugate RZ502031. However, MOE modification at position 14 of the antisense strand
(RZ502087) remarkably affected the in vivo activity of the siRNA.

Table 22
Group Residual Activity +STDEV Value
PBS 100.00% 38.33
RZ502031 37.42% 11.14
RZ502033 32.38% 9.28
RZ502034 33.83% 5.89
RZ502035 34.73% 2.74
RZ502039 30.36% 13.58
Table 23
Group Residual Activity +STDEV Value
PBS 100.00% 18.16
RZ502031 50.99% 9.23
RZ502036 37.73% 5.66
RZ502049 59.94% 6.06
RZ502087 127.94% 25.65
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[0533] Results of Example 10 indicate that the effect of MOE modification on siRNA
sequence activity is associated with modification site, and that MOE modification at single or
multiple sites among specific sites of the sense strand and/or antisense strand can have good
tolerance, and still can well maintain or even further elevate the siRNA sequence activity. But
for some other sites, even the MOE modification at a single site will remarkably affect the
siRNA sequence activity.

[0534] Example 11. Inhibitory activities of siRNA conjugates modified with MOE at
different sites of sense strand and/or antisense strand against SOD1 mRNA in mice
[0535] Inhibitory activities of siRNA conjugates modified with MOE at different sites of a
sense strand and/or an antisense strand, and a reference conjugate RZ599001 without MOE
modification against target gene SODI in mice were evaluated using the same experimental
method as that in Example 7. A difference lies in that the siRNA compounds modified with
MOE on the sense strand and/or the antisense strand were used in the present example to
replace the siRNA compounds used in Example 7. Relative quantitative calculation was
performed for the target gene mRNA in various test groups by the preceding AACt method.
RNA extraction, reverse transcription reaction and Real-time PCR detection were completed
according to the detection method described in Example 2, and relative quantitative
calculation was performed for the target gene mRNA in various test groups by the preceding
AACt method. Relative quantitative calculation was performed for the target gene mRNA in
various test groups by the preceding AACt method.

[0536] Statistics was carried out respectively on expression levels (FIG. 17) and residual
activity (Table 24) of SODI mRNA in mice on the 7" day and the 21% day post-
administration. Results indicate that the effect of MOE modification on siRNA sequence
activity is associated with modification site, and that MOE modification at single or multiple
sites among specific sites of the sense strand and/or antisense strand can have good tolerance,

and still can well maintain or even further elevate the siRNA sequence activity.

Table 24
Group ; - b7 . ; 'D21
residual activity | Z#STDEV value |residual activity |£STDEV value

PBS 100.00% 13.67 100.00% 10.42
RZ599001 30.51% 11.31 36.61% 7.30
RZ599015 23.39% 4.39 27.50% 1.98
RZ599016 26.46% 6.31 38.86% 9.78
RZ599017 23.49% 3.28 25.19% 7.93
RZ599018 16.60% 4.29 30.27% 4.74
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RZ599019 32.79% 9.07 47.61% 10.13
RZ599020 32.00% 6.06 37.10% 5.48

[0537] Example 12. Evaluation of in vitro activity of siRNA conjugates of different
modification schemes against target gene C3 in HepG2 cells

[0538] The present example comparatively evaluated inhibitory activities of various siRNA
conjugates derived from different modification schemes of RZ002003, RZ002006, RZ002011
and RZ002031 on target gene C3 mRNA in cells of human hepatocarcinoma cell line HepG2.
[0539] Formulation of tested articles:

[0540] Each of the above siRNA tested articles was centrifuged, and then dissolved by
adding an appropriate amount of PBS according to specification of each vial, to prepare a 20
uM stock solution, which was then further subjected to gradient dilution with PBS into 0.5
puM and 0.05 pM working solutions. Dose experiments were performed at final duplex
concentrations 5 nM and 0.5 nM.

[0541] 96-well transfection and detection:

[0542] HepG2 cells grown to near confluency were digested with trypsin, and the cells
were washed to prepare a cell suspension. 100 pL of the cell suspension was added to each
well of a 96-well plate, in which the number of cells per well was 12,000, and the cells were
cultured in a 37 °C, 5% CO: incubator. When the cells were adhered to walls for 24 h,
DMEM medium in the 96-well plate was aspirated and discarded, 80 pL of Opti-MEM™
medium was added to each well, and then the 96-well plate was placed in the incubator to
continue culturing. 1 pL of 0.1 uM and 0.01 pM working solutions were dispersed in 9 puL of
Opti-MEM to form siRNA mixtures, 0.3 pL of RNAIMAX was dispersed in 9.7 uL of Opti-
MEM, and well mixed with each siRNA mixture to form transfection complexes. The
transfection complexes were incubated at room temperature for 10 minutes, and then the
transfection complexes were added to the 96-well plate, at 20 pL per well. After culturing for
4 h, each well was supplemented with 100 pL. of DMEM medium comprising 20% FBS, and
the 96-well plate was placed in the incubator to continue culturing for 24 h. Herein, for Mock
control group: 0.3 pL of RNAIMAX was dispersed in 9.7 pL of Opti-MEM, and then added
with 10 pL of Opti-MEM, followed by incubation at room temperature for 10 minutes; then
resultant was added to the 96-well plate, at 20 puL per well. After culturing for 4 h, each well
was supplemented with 100 pL. of DMEM medium containing 20% FBS, and the 96-well

plate was placed in the incubator to continue culturing for 24 h.
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[0543] The 96-well plate was taken out, and total RNAs were extracted using a full-
automatic nucleic acid extractor (purchased from Zhejiang Hanwei Science and Technology
Co. Ltd.) and a nucleic acid extraction kit (purchased from Zhejiang Hanwei Science and
Technology Co. Ltd., GO-MNTR-100) according to standard operation steps of total RNA
extraction.

[0544] A reverse transcription kit (Thermo Fisher Scientific company, RevertAid First
Strand cDNA Synthesis Kit, K1622) was used and Oligo (dT)18 reverse transcription primer
was selected, to configure 20 pL of reverse transcription system according to a method
described in kit instructions and complete the reverse transcription reaction. Next, expression
of target gene mRNA in HepG2 cells was detected on a fluorescence quantitative PCR
instrument (Bio-Rad, CFX Opus 384) using a real-time fluorescent quantitative PCR kit
(Thermo Fisher Scientific, TagMan Fast Advanced Master Mix, 4444557). In the real-time
fluorescence quantitative PCR method, a glyceraldehyde-3-phosphate dehydrogenase
(GAPDH) gene was taken as an internal reference gene, and primers for the target gene and
primers for the GAPDH internal reference gene were used for detecting the target gene and
the GAPDH internal reference gene, respectively. Sequences of the detection primers were

listed in Table 25.

Table 25
. . Fluorescen|SEQ ID
Gene Primer Type Primer Sequence t Group | NO:
upstream 5" AGTCTCCTGCTTTAGTGATGC-3’ / 581
primer
Target downstream | 5, o CTTTGTTCTCATCTCGCT-3’ /| 582
C3 primer
gene >
> 5’FAM;
probe primer| CTGTTGACCTGCTCCTCGCAAATATCT-| 3, b | 583
3,
“giltrrg:;n 5" AAGAAGGTGGTGAAGCAGG-3’ /| 584
Internal
Referenc| GATD | downstream 5" CAAAGTGGTCGTTGAGGG-3’ /| 585
H primer
e Gene SVIC:
probe primer 5. CAACAGCGACACCCACTC-3’ vGR | 386

[0545] 10 pL Real-time PCR reaction system was configured in each PCR detection well
according to the method described in instructions of the real-time fluorescence quantitative
PCR kit. Each reaction system comprised 4 pL of cDNA solution obtained by the above
reverse transcription reaction, 5 uL of TagMan™ Fast Advanced Master Mix (2x), 0.15 pL
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of 10 uM upstream primer, 0.15 pL of 10 uM downstream primer, 0.15 pL of 10 uM probe
primer, and 0.55 pL of RNase-Free H20. The configured reaction system was subjected to
Real-time PCR amplification on a real-time fluorescence quantitative PCR instrument (Bio-
Rad, CFX Opus 384) by a two-step method, wherein an amplification procedure was 50 °C
for 2 min, then pre-denaturation at 95 °C for 20 s, denaturation at 95 °C for 3 s, annealing at
60 °C and extension for 30 s, and processes of denaturation, annealing and extension were
repeated for 40 cycles. In the real-time fluorescence quantitative PCR method, relative
quantitative calculation of expression levels and inhibition rates of target gene C3 mRNA in
various test groups were performed by the preceding AACt method.

[0546] Results of Example 12 indicate that at doses of 5 nM and 0.5 nM, siRNAs derived
from different modification schemes of RZ002003, RZ002006, RZ002011 and RZ002031
could significantly inhibit the expression of C3 gene mRNA in HepG2 cells and had higher in
vitro activity than original sequences RZ002003, RZ002006, RZ002011 and RZ002031

(FIGS. 18a, 18b, 18c, and 18d; and Tables 26a, 26b, 26¢c, and 26d).

Table 26a
Group 5nM 0.5 nM
residual activity% | £STDEV value | residual activity% | £STDEV value

Mock 100.08 5.72 N/A N/A
RZ002003 17.22 2.77 54.38 3.56
RZ002050 17.66 2.29 36.57 2.38
RZ002051 16.28 2.17 27.45 6.33
RZ002052 13.93 1.18 30.06 0.72
RZ002053 14.89 4.02 26.02 0.90
RZ002055 15.59 2.72 24.55 2.19
RZ002058 14.76 0.11 31.74 1.35
RZ002059 11.29 1.47 26.65 4.85
RZ002060 10.29 1.48 25.95 0.70

Table 26b
Group 5nM 0.5 nM
residual activity% | ZSTDEV value | residual activity% | #STDEV value

biaoMock 100.02 3.12 N/A N/A
RZ002006 12.47 0.29 44.20 7.28
RZ002033 9.16 0.94 31.05 0.71
RZ002034 8.80 0.76 24.49 6.22
RZ002035 7.65 1.92 32.11 1.97
RZ002036 11.99 0.18 24.01 1.03
RZ002037 11.26 0.61 27.13 0.60
RZ002038 9.04 1.21 30.72 0.51
RZ002041 10.48 1.47 27.69 6.13
RZ002042 9.07 0.71 26.13 1.61
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| RZ002043 | 8.04 | 0.71 | 30.69 | 0.16 |

Table 26¢
Group 5nM 0.5nM
residual activity% | £STDEV value | residual activity% | #STDEV value

Mock 100.08 5.65 N/A N/A
RZ002011 27.09 1.06 47.46 6.82
RZ002082 21.94 5.23 28.47 2.52
RZ002083 19.50 8.69 25.41 1.19
RZ002084 15.72 8.18 27.87 2.26
RZ002085 23.29 5.75 33.23 2.55
RZ002086 21.13 8.66 34.13 6.23
RZ002087 21.79 0.85 36.56 3.15
RZ002091 11.74 0.65 36.05 0.00
RZ002092 11.68 1.28 37.75 0.36

Table 26d
Group 5nM 0.5 nM
residual activity% | £STDEYV value | residual activity% | Z2STDEV value

Mock 100.02 2.98 N/A N/A
RZ002031 28.18 0.90 54.75 6.16
RZ002067 16.90 4.88 27.45 1.50
RZ002068 15.99 9.04 38.28 2.66
RZ002069 18.45 5.73 31.23 243
RZ7002070 16.78 8.11 34.34 1.93
RZ002071 16.24 5.09 32.75 1.91

[0547] Example 13. Evaluation of in vitro activity of siRNA conjugates of different
modification schemes against target gene angiotensinogen (AGT) in Huh7 cells

[0548] The present example comparatively evaluated inhibitory activities of various siRNA
conjugates derived from different modification schemes of RZ003017 and RZ003020 against
target gene AGT mRNA in cells of human hepatocarcinoma cell line Huh7.

[0549] Formulation of tested articles:

[0550] Each of the above siRNA tested articles was centrifuged, and then dissolved by
adding an appropriate amount of PBS according to specification of each vial, to prepare a 20
uM stock solution, which was then further subjected to gradient dilution with PBS into 0.1
uM and 0.01 uM working solutions. Dose experiments were performed at final duplex
concentrations 1 nM and 0.1 nM.

[0551] 96-well transfection and detection:
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[0552] Huh7 cells grown to near confluency were digested with trypsin, and the cells were
washed to prepare a cell suspension. 100 uL of the cell suspension was added to each well of
a 96-well plate, in which the number of cells per well was 12,000, and the cells were cultured
in a 37 °C, 5% CO; incubator. When the cells were adhered to walls for 24 h, DMEM
medium in the 96-well plate was aspirated and discarded, 80 pL of Opti-MEM™ medium
was added to each well, and then the 96-well plate was placed in the incubator to continue
culturing. 1 pL of 0.1 uM and 0.01 uM working solutions were dispersed in 9 pL of Opti-
MEM to form siRNA mixtures, 0.3 pL of RNAIMAX was dispersed in 9.7 uL of Opti-MEM,
and well mixed with each siRNA mixture to form transfection complexes. The transfection
complexes were incubated at room temperature for 10 minutes, and then the transfection
complexes were added to the 96-well plate, at 20 puL per well. After culturing for 4 h, each
well was supplemented with 100 uL. of DMEM medium containing 20% FBS, and the 96-
well plate was placed in the incubator to continue culturing for 24 h. Herein, for Mock
control group: 0.3 pL of RNAIMAX was dispersed in 9.7 pL of Opti-MEM, and then added
with 10 puL of Opti-MEM, followed by incubation at room temperature for 10 minutes; then
resultant was added to the 96-well plate, at 20 puL per well. After culturing for 4 h, each well
was supplemented with 100 uL. of DMEM medium containing 20% FBS, and the 96-well
plate was placed in the incubator to continue culturing for 24 h. RNA extraction, reverse
transcription reaction, and fluorescence quantitative PCR operations were as described in
Example 12. In the real-time fluorescence quantitative PCR method, relative quantitative
calculation of expression levels and inhibition rates of the target gene mRNA in various test
groups was performed by the preceding AACt method. Sequences of detection primers were

listed in Table 27.

Table 27
Gene Primer Primer Sequence Fluorescent | SEQ ID
Type Group NO:
Target AGT upstream 5’-GTATGTACACCCGGTCACC-3* |/ 587
gene primer
downstream |5’-GTTGTTCTGGGTACTACAGCA- |/ 588
primer 3
probe primer |5’-CATCCTCTGCCTCCTGGCCTG- |5’FAM; 589
3 3’MGB
Internal |GAPDH |upstream 5’-AAGAAGGTGGTGAAGCAGG-3’ |/ 590
Reference primer
Gene downstream |5’-CAAAGTGGTCGTTGAGGG-3> |/ 591
primer
probe primer |5’-CAACAGCGACACCCACTC-3’ 5°VIC; 592
3’MGB

105




[0553] Results of Example 13 indicate that at doses of 1 nM and 0.1 nM, siRNAs derived
from different modification schemes of RZ003017 and RZ003020 could significantly inhibit
the expression of AGT gene mRNA in HepG2 cells and had comparable or higher in vitro
activity compared with original sequences RZ003017 and RZ003020 (FIG. 19 and Table 28).

Table 28

1 nM 0.1 nM
Group ; . ; .

residual activity% |+STDEV value |residual activity% |+STDEV value
Mock 100.07 4.01
RZ003017 |3.52 1.39 18.74 4.23
R7003028 |4.17 1.35 9.08 0.69
RZ003029 |3.98 0.27 15.75 0.34
RZ003031 |3.19 0.21 17.32 0.18
RZ003032 |4.17 1.15 15.35 1.91
RZ003020 |6.55 0.77 31.73 5.79
RZ003041 |4.77 0.27 20.14 1.25
RZ003042 |3.92 0.84 20.76 0.43

[0554] Example 14. Evaluation of in vivo protein-lowering effect of siRNA conjugates
of different modification schemes in hRENXhAGT hypertensive mice

[0555] The present example measured effect of reference siRNA conjugates RZ003021,
RZ003065, and RZ 003066 on AGT protein expression in serum of hRENxhAGT
hypertensive mice at different time points after a single administration using an enzyme-
linked immunosorbent assay (ELISA).

[0556] Animal grouping, administration and tissue sample collection:

[0557] O9-11-week-old hRENXhAGT hypertensive mice (purchased from Cyagen
Biosciences (Suzhou) Inc.) were grouped based on systolic pressure levels (all males). Each
test group received a pre-determined dose of a drug conjugate and a PBS control group was
added. All mice received a single subcutaneous abdominal injection at a dose calculated
according to body weight. Each drug conjugate was administered as a PBS solution at 0.3
mg/mL (based on siRNA), and an administration volume was 10 mL/kg mouse body weight,
that is, each drug conjugate was administered at a dose of 3 mg/kg mouse body weight (based
on siRNA). PBS control group was administered the same volume of PBS solution (without
drug conjugate). Serum of all groups of mice was collected before administration (recorded

as pre-dose), on the day of administration recorded as the 0™ Day (recorded as DO0), and on
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the 7" day (recorded as D7), the 14" day (recorded as D14), the 21% day (recorded as D21),
the 28" day (recorded as D28), and the 56" day (recorded as D56) post-administration. An
AGT protein expression assay was performed using a human angiotensinogen kit (IBL,
27412).
[0558]

all of RZ003021, RZ003065 and RZ003066, can effectively reduce the AGT protein level in
hRENXhAGT hypertensive mice, in which RZ003066 had superior activity and duration of

Results of Example 14 indicate that, at the single administration of the dose 3 mg/kg,

efficacy to RZ003021 and RZ003065 (FIG. 20, Table 29).

Table 29
Group Pre-dose 7t Day 14" Day 21st Day
residual |£STDE |residual [+STDE [residual |£STDE |residual [+STDE
activity |V value |activity |V value |activity |V value |activity |V value
% % % %
PBS 100.00 |0.00 85.92 31.19 102.09 |32.50 99.64 21.27
RZ.003021 {100.00 |0.00 10.85 1.92 10.02 1.34 14.22 2.68
RZ.003065 {100.00 |0.00 9.94 1.79 10.35 1.46 18.01 2.87
RZ.003066 | 100.00 |0.00 9.94 0.68 10.46 1.06 9.01 0.97
Group 28t Day 42" Day 56 Day
residual |£STDE |residual |£STDE |residual |[+STDE
activity |V value |activity |V value |activity |V value
% % %
PBS 102.10 |20.61 87.40 6.38 80.16 7.82
RZ003021 |21.05 4.70 4495 4.53 78.19 7.97
RZ.003065 |25.15 6.48 38.05 7.26 55.51 10.75
RZ.003066 | 11.96 1.11 21.75 2.95 32.93 1.76
[0559] Example 15. Effect of siRNA conjugates on in vivo activity of lipoprotein(A)

(lipoprotein(a), LPA) mRNA in HDI mouse models

[0560]

The present example comparatively evaluated the in vivo activity of LPA-targeting

siRNA when using different modification schemes and GalNAc conjugation structures using

BALB/c mouse hydrodynamic injection models.

[0561]
[0562]

Plasmid construction:

LPA gene sequence (NM_005577.4) was constructed into the pcDNA-CMV vector

plasmid by Sangon Biotech (Shanghai) Co., Ltd., yielding pcDNA-CMV-RGO001 expression

plasmid.
[0563]

Construction of mouse models:
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[0564] BALB/c mouse hydrodynamic injection models were models established by rapidly
injecting pcDNA-CMV-RGO001 plasmid solution into mice through mouse tail vein under
high pressure. On the 3™ day of experiment, the mice received hydrodynamic tail vein
injection of 10 pg of pcDNA-CMV-RGO001 within 5 seconds, at an injection volume of 8% of
the mouse body weight. The plasmid DNA for injection was diluted in normal saline, and the
solution was prepared before injection and stored at 4 °C.
[0565] Animal grouping, administration and tissue sample collection:
[0566] 6-8-week-old BALB/c mice were randomly divided into groups based on body
weight (all females), 5 mice per group. Each test group was administered a pre-determined
dose of a drug conjugate and a PBS control group was added. All mice received a single
subcutaneous abdominal injection at a dose calculated according to body weight. Each drug
conjugate was administered as a PBS solution at 0.1 mg/mL (based on siRNA), at an
administration volume of 10 mL/kg mouse body weight, that is, each drug conjugate was
administered at a dose of 1 mg/kg mouse body weight (based on siRNA). PBS control group
was administered the same volume of PBS solution (without drug conjugate). The day of
administration was recorded as the 0" Day (recorded as DO), plasmid injection was
performed on the 3™ day (recorded as D3) post-administration, and 5 mice per group were
sacrificed on the 4" day (recorded as D4). The sacrificed mice were subjected to gross
anatomy, and liver tissues of each sacrificed mouse were collected, and cut into a plurality of
2 mm? pieces which were stored in RNAlater.
[0567] For each mouse, an appropriate amount of liver tissue sample was taken from the
RNAlater, the liver tissue sample was fragmented in a Tissuelyser type II full-automatic
tissue homogenizer for 60 s, and then total RNAs were extracted using a full-automatic
nucleic acid extractor (purchased from Zhejiang Hanwei Science and Technology Co. Ltd.)
and a nucleic acid extraction kit (purchased from Zhejiang Hanwei Science and Technology
Co. Ltd., GO-MNTR-100) according to standard operation steps of total RNA extraction.
Reverse transcription reaction, and fluorescence quantitative PCR were as described in
Example 12. In the real-time fluorescence quantitative PCR method, Nero gene on plasmid
backbone was taken as an internal reference gene, and primers for the target gene and primers
for the Nero internal reference gene were used for detecting the target gene and the Nero
internal reference gene, respectively. Sequences of the detection primers were listed in Table
30.

Table 30
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Gene Primer Primer Sequence Fluorescent| SEQ ID
Type Group NO:
Target LPA |upstream 5’-GACACGATGCTCAGATGC-3’ / 593
gene primer
downstream |5’-GGGGTTTCCTCAGTCAGT-3’ / 594
primer
probe primer |5’-CGTCCCTCCGAATGTTA-3’ 5’FAM; 595
3’MGB
Internal |Nero |upstream 5’-CGTTGGCTACCCGTGATATT-3’ / 596
Reference primer
Gene downstream |5’-CTCGTCAAGAAGGCGATAGAAG- |/ 597
primer 3
probe primer |5’- 5°VIC; 598
CCGCTTCCTCGTGCTTTACGGTAT-3’ |3’ MGB

[0568] 10 uL Real-time PCR reaction system was configured in each PCR detection well
according to the method described in instructions of the real-time fluorescence quantitative
PCR kit. Each reaction system comprised 4 ul. of cDNA solution obtained by the above
reverse transcription reaction, 5 uL of TagMan™ Fast Advanced Master Mix (2x), 0.15 pL
of 10 uM upstream primer, 0.15 pL of 10 uM downstream primer (see Table 11 for primer
information), 0.15 pL of 10 uM probe primer, and 0.55 pL of RNase-Free H20. The
configured reaction system was subjected to Real-time PCR amplification on a real-time
fluorescence quantitative PCR instrument (Bio-Rad, CFX Opus 384) by a two-step method,
wherein an amplification procedure was 50 °C for 2 min, then pre-denaturation at 95 °C for
20 s, denaturation at 95 °C for 3 s, annealing at 60 °C and extension for 30 s, and processes of
denaturation, annealing and extension were repeated for 40 cycles. In the real-time
fluorescence quantitative PCR method, relative quantitative calculation of expression levels
and inhibition rates of target gene mRNA in various test groups was performed by the AACt
method according to the technical method in the embodiment.

[0569] Results of Example 15 indicate that, at the dose of 1 mg/kg, RZ001032 had superior
activity to RZ001003, RZ001034 had superior activity to RZ001005, RZ001037 had superior
activity to RZ001008, RZ001039 had superior activity to RZ001012, and RZ001044 had
superior activity to RZ001026 (FIG. 21, Table 31).

Table 31
Group Residual Activity% | #STDEV Value
PBS 100.00 10.71
RZ001003 26.75 4.97
RZ001032 19.61 591
RZ001005 28.18 5.83
RZ001034 18.39 1.92
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RZ001008 58.28 23.49
RZ001037 52.72 14.26
RZ001012 31.77 9.31
RZ001039 30.85 5.25
RZ001026 41.66 9.10
RZ001044 28.08 14.91

[0570] Example 16 Evaluation of inhibitory activities of siRNA conjugates against
target gene LPA in hApo(a) transgenic mice

[0571] hApo(a) transgenic mice were conditional knock-in human Apo(a) transgenic mice
constructed by Cyagen Biosciences (Suzhou) Inc. based on its proprietary TurboKnockout®
platform. A construction process comprised the following:

[0572] (1) design and construction of targeting vectors: the human LPA gene was
constructed into vectors to yield CAG promoter-loxP-PGK-Neo-6*SV40 pA-loxP-Kozak-
Human LPA CDS-rBG pA targeting vectors. The vectors were capable of inserting human
LPA gene (NM _005577.4) into an intergenic region between Eif4enifl and Drgl genes at
Hipp11 locus on mouse chromosome 11 in vivo. The targeting vectors were validated through
enzyme digestion, PCR and sequencing, and plasmid extraction and linearization were
performed after the targeting vectors were validated to be correct;

[0573] (2) electroporation of targeting vectors to embryonic stem cells, and screening of
positive clones: the targeting vectors were electroporated into mouse embryonic stem cells
(ES), followed by positive selection using Neo and negative selection using DTA. Drug-
resistant clones were picked out, and ES cells were validated through PCR, karyotype
analysis and Southern blot;

[0574] (3) preparation of TurboKnockout® mice: positive ES cells were microinjected into
blastocysts, which were then transfered into pseudopregnant female mice. Postnatal mice
were genotyped, to obtain TurboKnockout mice with germline transmission ability; and
[0575] (4) derivation of hApo(a) transgenic mice: mice with liver-specific Cre-expressing
were hybridized with TurboKnockout® mice, to remove a resistant gene flanked by loxP
sites, thereby activating the human LPA gene expression, and obtaining the hApo(a)
transgenic mice.

[0576] The present example measured the Apo(a) protein expression levels in serum of the
hApo(a) transgenic mice at different time points after a single administration of the siRNA
conjugates RZ001032 and RZ001034 using an enzyme-linked immunosorbent assay (ELISA).

[0577] Animal grouping, administration and tissue sample collection:
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[0578] The Apo(a) transgenic mice (constructed by Cyagen Biosciences (Suzhou) Inc.)
were divided into groups based on the Apo(a) levels in serum. Each test group received a pre-
determined dose of a drug conjugate, and a PBS control group was added. All mice received
a single subcutaneous abdominal injection at a dose calculated according to body weight.
Each drug conjugate was administered as a PBS solution at 0.1 mg/mL (based on siRNA),
with an administration volume of 10 mL/kg mouse body weight. That is, each drug conjugate
was administered at a dose of 1 mg/kg mouse body weight (based on siRNA). PBS control
group was administered the same volume of PBS). Serum of all groups of mice was collected
on the 28" day (recorded as D28), the 35" day (recorded as D35), the 42™ day (recorded as
D42), the 49" day (recorded as D49), and the 56" day (recorded as D56). An Apo(a) protein
expression assay was performed using a human Lipoprotein A ELISA kit (Abcam, ab212165).
[0579] Results of Example 16 indicate that, at the single administration of the dose of 1
mg/kg, RZ001032 and RZ001034 both can remarkably reduce the Apo(a) protein level in the
Apo(a) transgenic mice (FIG. 22, Table 32).

Table 32
Group | PBS RZ001032 RZ001034
residual | £STDEV | residual | +STDEV | residual | £STDEV
activity% | value activity% | value activity% | value
DO 100.00 0.00 100.00 0.00 100.00 0.00
D7 132.20 13.61 12.13 10.64 16.02 3.49
D14 | 88.66 7.47 10.11 10.34 15.28 3.50
D21 152.29 70.19 11.57 8.02 35.24 6.30

D28 150.80 66.65 18.70 12.82 36.14 5.41

D35 112.43 46.49 25.73 19.46 60.75 10.34
D42 129.76 53.86 34.36 20.33 68.89 14.37
D49  193.20 37.30 44.10 17.83 90.20 39.00
D56 104.02 44.87 51.24 15.28 103.90 36.74

[0580] Example 17. Inhibitory activities of siRNA conjugates modified with NM062
and NM063 at different sites of antisense strand against SOD1 mRNA in mice

[0581] The present example evaluated inhibitory activities of siRNA conjugates modified
with NM062 and NMO063 at different sites of an antisense strand and reference conjugates
RZ599001 and RZ599015 without NM062 and NMO063 modifications against a target gene
SOD1 in mice by the in vivo mouse evaluation method as shown in Example 7.

[0582] 6-8-week-old C57BL/6j mice were randomly divided into 6 groups based on body
weight, 15 mice per group. Each group of mice received the above siRNA conjugates via

abdominal subcutaneous administration. Herein, each mouse in the PBS control group
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received an administration volume of 5 mL/kg, and each mouse in the siRNA conjugate
experimental groups was administered at a dose of 3 mg/kg (based on siRNA), with an
administration volume of 5 mL/kg. The day of administration was recorded as the 0® day
(D0). 5 mice per group were sacrificed respectively on the 7 day (D7), the 28" day (D28),
and the 56" day (D56) post-administration. The animals were subjected to gross anatomy,
and liver tissues were collected and cut into a plurality of 2 mm? pieces which were stored in
RNAlater. RNA extraction, reverse transcription reaction, and fluorescence quantitative PCR
operations were as described in the above, and gene expression differences were calculated

by the AACt method. Primers are as listed in Table 33.

Table 33
Target Point Primer Type Primer Sequence (5°-3")
Target SOD1 upstream primer GGGTTCCACGTCCATCAGTA (SEQ ID NO.599)
gene downstream primer |ACACCGTCCTTTCCAGCAGT (SEQ ID NO.600)
Internal upstream primer TGCACCACCAACTGCTTAG (SEQ ID NO.601)
Reference | GAPDH
Gene downstream primer |GGATGCAGGGATGATGTTC (SEQ ID NO.602)

[0583]

Statistics was carried out respectively on expression levels (FIG. 23) and residual

activity (Table 34) of SODI mRNA in mice on D7, D28 and D56 post-administration.
Results indicate that NM062 and NMO063 modifications at specific sites of the antisense
strand of siRNA can have good tolerance, and NM062 and NM063 modifications at position

8 and position 15 of the antisense strand can further elevate the siRNA sequence activity.

Table 34

Group D7 D28 D56

residual | £STDEV | residual | £STDEV | residual | +STDEV

activity% | value activity% | value activity% | value
PBS 100.00 7.86 100.00 9.66 100.00 13.29
RZ7599026 | 5.84 2.05 15.75 9.46 67.77 4.77
RZ599027 | 5.09 1.38 8.43 0.65 50.57 6.49
RZ599028 | 3.56 1.49 8.27 2.29 46.79 7.06
RZ7599029 | 6.80 3.19 7.88 2.21 62.49 9.51
RZ7599030 | 4.72 1.05 10.77 1.21 63.93 6.51

[0584]
NMO098 and NMO099 on antisense strand against SOD1 mRNA in mouse primary

Example 18. Inhibitory activities of siRNA conjugates modified with NM096,

hepatocytes
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[0585] The inhibitory activities of siRNA conjugate RZ599136 modified with NM096 at
position 15 of an antisense strand, siRNA conjugate RZ599138 modified with NMO09S,
siRNA conjugate RZ599139 modified with NM099, and control RZ599062 against a target
gene SODI in mouse primary hepatocytes were evaluated by the above experimental method
for inhibitory activity evaluation against a target gene in mouse primary hepatocytes.

[0586] Isolation of mouse primary hepatocytes, cell culturing and other operations were as
described in the preceding. The mouse primary hepatocytes were extracted from fresh liver
tissues of C56BL/6j mice, and seeded in a 12-well culture plate at a cell amount of 2x10°
cells/well. Various groups of double-stranded siRNA conjugates were gradiently diluted with
PBS to 10 uM working solutions (based on siRNA). The working solutions of the siRNA
conjugates at respective concentrations were respectively added to the above 12-well culture
plate at 1 puL/well, equivalent to that an siRNA conjugate transfection final concentration was
10 nM (based on siRNA), and the siRNAs at each concentration were set with 2 culture wells.
Another 2 culture wells were added with 1 pL of PBS per well as blank control wells
(BLANK). The culture plate was shaken to mix solutions uniformly. Further culturing was
performed in the 37 °C, 5% CO: incubator for 24 h. Relative quantitative calculation was
performed for the target gene mRNA in various test groups by the preceding AACt method.
Primers used in the present example are as listed in Table 33. Relative quantitative
calculation was performed for the target gene mRNA in various test groups by the preceding
AACt method.

[0587] Results of Example 18 indicate that the siRNA conjugates modified with NM096,
NMO098 and NM099 at position 15 of the antisense strand had comparable inhibitory activity
on mouse primary hepatocytes, compared with the control RZ599062. (FIG. 24, Table 35).

Table 35
Group % Mean Value of Inhibition Rate==STDEV Value
BLANK 0.00 3.70
RZ599062 96.47 0.09
RZ599136 96.28 0.06
RZ599138 96.04 0.39
RZ599139 96.30 0.14

[0588] Example 19. Evaluation of inhibitory activities of 2’-difluoro substituted siRNA

conjugates at specific sites of sense strand against target gene SOD1 in mouse primary

hepatocytes
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[0589] Example 19 evaluated inhibitory activities of siRNA conjugate RZ599051 with 2°-
difluoro at position 8 of the sense strand and siRNA reference conjugate RZ599001 modified
with F at position 8 against a target gene SOD1 in mouse primary hepatocytes by the above
experimental method for inhibitory activity evaluation against a target gene in mouse primary
hepatocytes. Isolation of the mouse primary hepatocytes, cell culturing and other operations
were as described in the preceding. The mouse primary hepatocytes were extracted from
fresh liver tissues of C56BL/6j mice, and seeded in a 12-well culture plate at a cell amount of
2x10° cells/well. Various groups of double-stranded siRNA conjugates were gradiently
diluted with PBS to 5 uM working solutions (based on siRNA). The working solutions of the
siRNA conjugates at respective concentrations were respectively added to the above 12-well
culture plate at 1 pL/well, equivalent to that an siRNA conjugate transfection final
concentration was 5 nM (based on siRNA), and the siRNAs at each concentration were set
with 2 culture wells. Another 2 culture wells were added with 1 pL of PBS per well as blank
control wells (BLANK). The culture plate was shaken to mix solutions uniformly. Further
culturing was performed in the 37 °C, 5% CO: incubator for 24 h. Relative quantitative
calculation was performed for the target gene mRNA in various test groups by the preceding
AACt method. Primers used in the present example are as listed in Table 34.

[0590] Results of Example 19 indicate that the siRNA conjugate RZ599051 modified with
2’-difluoro at nucleotide of position 8 of the sense strand had comparable inhibitory activity

to the reference conjugate RZ599001. (FIG. 25, Table 36).

Table 36
Group % Mean Value of Inhibition Rate +STDEV Value
BLANK 0.00 1.37
RZ599001 86.53 2.06
RZ599051 87.41 1.27

[0591] Example 20. Evaluation of inhibitory activities of 2’-difluoro substituted siRNA

conjugates at specific sites of sense strand against target sene SOD1 in mouse primary

hepatocytes
[0592] Example 20 evaluated inhibitory activities of siRNA conjugate RZ599055 modified

with 2’-difluoro at nucleotide of position 8 of the sense strand, siRNA conjugate RZ599056
modified with 2’-difluoro at position 9 of the sense strand, and reference conjugate
RZ599001 against the target gene SODI1 in mouse primary hepatocytes by the above
experimental method for inhibitory activity evaluation against a target gene in mouse primary

hepatocytes. RZ599055 differs from RZ599051 in Example 19 in that nucleotide
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modifications at position 10 of the sense strand and position 12 of the antisense strand were
replaced by fluoro modifications instead of methoxyl modifications.

[0593] The mouse primary hepatocytes were seeded in a 12-well culture plate at a cell
amount of 2x10° cells/well. Various groups of double-stranded siRNA conjugates were
gradiently diluted with PBS to 5 uM working solutions (based on siRNA). The working
solutions of the siRNA conjugates at respective concentrations were respectively added to the
above 12-well culture plate at 1 pL/well, equivalent to that an siRNA conjugate transfection
final concentration was 5 nM (based on siRNA), and the siRNAs at each concentration were
set with 2 culture wells. Another 2 culture wells were added with 1 uLL of PBS per well as
blank control wells (BLANK). Primers in the present example are as listed in Table 34.
[0594] Results of Example 20 indicate that the siRNA conjugate RZ599055 modified with
2’-difluoro at nucleotide of position 8§ of the sense strand and the siRNA conjugate RZ599056
modified with 2’-difluoro at nucleotide of position 9 of the sense strand had comparable or
superior inhibitory activity compared with the reference conjugate RZ599001. (FIG. 26,
Table 37).

Table 37
Group % Mean Value of Inhibition Rate | #STDEV Value
BLANK 0.00 47.92
RZ599001 91.25 1.10
RZ599055 93.13 0.83
RZ599056 92.83 1.08

[0595] Example 21. Evaluation of inhibitory activities of 2’-difluoro substituted siRNA

conjugates at specific sites of sense strand against target gene ANGPTL3 in mouse

primary hepatocytes

[0596] Example 21 evaluated inhibitory activities of siRNA conjugate RZ597101 modified
with 2’-difluoro at nucleotide of position 8 of the sense strand and reference conjugate
RZ597002 against the target gene ANGPTL3 in mouse primary hepatocytes by the above
experimental method for inhibitory activity evaluation against a target gene in mouse primary
hepatocytes. RZ597101 differs from RZ597002 in that nucleotide modifications at position
10 of the sense strand and position 12 of the antisense strand were replaced by fluoro
modifications instead of methoxyl modifications, and nucleotide modification at position 15
of the antisense strand was replaced by moe modification instead of 2’-methoxyl.

[0597] The mouse primary hepatocytes were seeded in a 12-well culture plate at a cell

amount of 2x10° cells/well. Various groups of double-stranded siRNA conjugates were
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gradiently diluted with PBS to 10 uM working solutions (based on siRNA). The working
solutions of the siRNA conjugates at respective concentrations were respectively added to the
above 12-well culture plate at 1 pL/well, equivalent to that an siRNA conjugate transfection
final concentration was 10 nM (based on siRNA), and the siRNAs at each concentration were
set with 2 culture wells. Another 2 culture wells were added with 1 uL of PBS per well as
blank control wells (BLANK). Primers in the present example are as listed in Table 9.

[0598] Results of Example 21 indicate that the siRNA conjugate RZ597101 had superior
inhibitory activity to the reference conjugate RZ597002. (FIG. 27, Table 38).

Table 38
Group % Mean Value of Inhibition Rate | £STDEV Value
BLANK 0.00 49.64
RZ597002 79.61 3.00
RZ597101 82.64 3.59

[0599] Example 22. Evaluation of inhibitory activities of 2’-difluoro substituted siRNA

conjugates at specific sites of sense strand against target gene complement factor B

(CFB) in mouse primary hepatocytes
[0600] Example 22 evaluated inhibitory activities of siRNA conjugates RZM11508,
RZM11509, and RZM 11510 and reference conjugate RZM 11015 against the target gene CFB

in mouse primary hepatocytes by the above experimental method for inhibitory activity
evaluation against a target gene in mouse primary hepatocytes. Differences lie in that
compared with the reference conjugate RZM11015, nucleotide modifications at position 10
of the sense strand and position 12 of the antisense strand in RZM11508 were replaced by
fluoro modifications instead of methoxyl modifications; on the basis of modification mode of
RZM11508, nucleotide modification at position 15 of the antisense strand in RZM 11509 was
replaced by moe modification instead of 2’-methoxyl; and RZM11510 and RZM11509 are
different in that nucleotide at position 7 of the sense strand was replaced by nucleotide
modified with 2’-difluoro.

[0601] The mouse primary hepatocytes were seeded in a 12-well culture plate at a cell
amount of 2x10° cells/well. Various groups of double-stranded siRNA conjugates were
gradiently diluted with PBS to 10 uM working solutions (based on siRNA). The working
solutions of the siRNA conjugates at respective concentrations were respectively added to the
above 12-well culture plate at 1 pL/well, equivalent to that an siRNA conjugate transfection

final concentration was 10 nM (based on siRNA), and the siRNAs at each concentration were
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set with 2 culture wells. Another 2 culture wells were added with 1 uL of PBS per well as

blank control wells (BLANK).

Table 39
Target Point Primer Type Primer Sequence (5°-3”)
CGGCATCGCTACTCCTCTCATCAGA(SEQ ID
probe NO.603)

T;erfst CFB | upstream primer GCCACGATATS(C)}ESL‘T)CCTGA(SEQ ID
doggf;r:ram GAGCTTCTCTGTGACCCAGT(SEQ ID NO.605)
S probe TCTCGGCCTTGACTGTGCCGT(SEQ ID NO.606)
Reference | GAPDH | upstream primer | TATGACTCCACTCACGGCAA(SEQ ID NO.607)
Gene dogglsfgam TGGAAGATGGTGATGGGCTT(SEQ ID NO.608)

[0602] Results of Example 22 indicate that the siRNA conjugate RZM11508, siRNA
conjugate RZM11509, and siRNA conjugate RZM11510 had superior inhibitory activity to
the reference conjugate RZ011015. (FIG. 28, Table 40).

Table 40
Group % Mean Value of Inhibition Rate | £STDEV Value
BLANK 0.00 5.01
RZM11015 73.36 1.13
RZM11508 79.68 2.23
RZM11509 82.52 1.16
RZM11510 82.65 2.21

[0603] Example 23. Evaluation of inhibitory activities of 2’-difluoro substituted siRNA

conjugates at specific sites of sense strand against target gene CFB in mice

[0604] The present example evaluated inhibitory activities of siRNA conjugate RZM 11509
and RZM11510 and reference conjugate RZM11015 against the target gene CFB in mice by
the above evaluation method for inhibitory activity against a target gene in mice.

[0605] 6-8-week-old C57BL/6j mice were randomly divided into 4 groups based on body
weight, 10 mice per group. Each group of mice received the above siRNA conjugates via
abdominal subcutaneous administration. Herein, each mouse in the PBS control group was
administered at an administration volume of 5 mL/kg, and each mouse in the siRNA
conjugate experimental groups was administered at a dose of 3 mg/kg (based on siRNA),
with an administration volume of 5 mL/kg. The day of administration was recorded as DO0. 5

mice per group were sacrificed respectively on the 7" day (D7) and the 28™ day (D28) post-
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administration. The animals were subjected to gross anatomy, and liver tissues were collected
and cut into a plurality of 2 mm?® pieces which were stored in RNAlater. RNA extraction,
reverse transcription reaction and Real-time PCR detection methods were as described in the
preceding. Relative quantitative calculation was performed for the target gene mRNA of
interest in various test groups by the preceding AACt method. Primers are as listed in Table
39.

[0606]
siRNA conjugate RZM11510 had substantially comparable inhibitory activity against the

Results of Example 23 indicate that the siRNA conjugate RZM11509 and the

target gene on D7 compared with the reference conjugate RZM11015, and exhibited superior

inhibitory activity to the reference conjugate on D28. (FIG. 29, Table 41).

Table 41
D7 D28
0 0
Group A) mean value of +STDEYV value A) m.ea.n.value of +STDEV value
inhibition rate inhibition rate

BLANK 0.00 11.63 0.00 4.85

RZM11015 83.63 4.03 59.92 7.98

RZM11509 84.39 3.44 65.11 6.63

RZM11510 83.22 3.93 67.39 7.63
[0607] Example 24. Evaluation of inhibitory activities of 2’-difluoro substituted siRNA

conjugates at specific sites of antisense strand against target gsene ANGPTL3 in mouse

primary hepatocytes
[0608]

with 2’-difluoro at nucleotide of position 6 of the antisense strand and reference conjugate

Example 24 evaluated inhibitory activities of siRNA conjugate RZ597060 modified

RZ597002 against a target gene ANGPTL3 in mouse primary hepatocytes by the above
experimental method for inhibitory activity evaluation against a target gene in mouse primary
hepatocytes. The mouse primary hepatocytes were seeded in a 12-well culture plate at a cell
amount of 2x10° cells/well. Various groups of double-stranded siRNA conjugates were
gradiently diluted with PBS to 10 uM working solutions (based on siRNA). The working
solutions of the siRNA conjugates at respective concentrations were respectively added to the
above 12-well culture plate at 1 pL/well, equivalent to that an siRNA conjugate transfection
final concentration was 10 nM (based on siRNA), and the siRNAs at each concentration were
set with 2 culture wells. Another 2 culture wells were added with 1 pL of PBS per well as
blank control wells (BLANK). RNA extraction, reverse transcription reaction and Real-time

PCR detection methods were as described in the preceding. Relative quantitative calculation
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was performed for the target gene mRNA in various test groups by the preceding AACt
method. Primers are as listed in Table 9.

[0609] Results of Example 24 indicate that the siRNA conjugate RZ597060 modified with
2’-difluoro at nucleotide of position 6 of the antisense strand had comparable inhibitory

activity to the reference conjugate RZ597002. (FIG. 30, Table 42).

Table 42
Group % Mean Value of Inhibition Rate +STDEV Value
BLANK 0.00 30.17
RZ597002 87.36 2.52
RZ597060 88.53 1.65

[0610] Example 25. Evaluation of inhibitory activities of 2’-difluoro substituted siRNA

conjugates at specific sites of antisense strand against target gsene CFB in mouse

primary hepatocytes

[0611] Example 25 evaluated inhibitory activities of siRNA conjugate RZM11504

modified with 2’-difluoro at nucleotide of position 14 of the antisense strand, siRNA
conjugate RZM 11505 modified with 2’-difluoro at nucleotide of position 16 of the antisense
strand and reference conjugate RZM11001 against a target target gene in mouse primary
hepatocytes by the above experimental method for inhibitory activity evaluation against a
target gene in mouse primary hepatocytes. The mouse primary hepatocytes were seeded in a
12-well culture plate at a cell amount of 2x10° cells/well. Various groups of double-stranded
siRNA conjugates were gradiently diluted with PBS to 10 pM working solutions (based on
siRNA). The working solutions of the siRNA conjugates at respective concentrations were
respectively added to the above 12-well culture plate at 1 pl/well, equivalent to that an
siRNA conjugate transfection final concentration was 10 nM (based on siRNA), and the
siRNAs at each concentration were set with 2 culture wells. Another 2 culture wells were
added with 1 pL of PBS per well as blank control wells (BLANK). RNA extraction, reverse
transcription reaction and Real-time PCR detection methods were as described in the
preceding. Relative quantitative calculation was performed for the target gene mRNA in
various test groups by the preceding AACt method. Primers are as listed in Table 39.

[0612] Results of Example 25 indicate that the siRNA conjugate RZM 11504 modified with
2’-difluoro at nucleotide of position 14 of the antisense strand and the siRNA conjugate
RZM11505 modified with 2’-difluoro at nucleotide of position 16 of the antisense strand had
superior inhibitory activities to the reference conjugate RZM11001. (FIG. 31, Table 43).

Table 43
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Group %Mean Value of Inhibition Rate | £STDEV Value
BLANK 0.00 5.01
RZM11001 85.97 0.13
RZM11504 88.21 0.35
RZM11505 88.50 0.12

[0613] Example 26. Evaluation of inhibitory activities of 2’-difluoro substituted siRNA

conjugates at specific sites of antisense strand against target gsene CFB in mouse

primary hepatocytes

[0614] Example 26 evaluated inhibitory activities of siRNA conjugate RZM11507

modified with 2’-difluoro at nucleotide of position 14 of the antisense strand and a reference
conjugate RZM11502 against a target gene CFB in mouse primary hepatocytes by the above
experimental method for inhibitory activity evaluation against a target gene in mouse primary
hepatocytes. It is different from Example 25 in that nucleotide modification at position 15 of
the antisense strand was replaced by moe modification instead of 2’-methoxy.

[0615] The mouse primary hepatocytes were seeded in a 12-well culture plate at a cell
amount of 2x10° cells/well. Various groups of double-stranded siRNA conjugates were
gradiently diluted with PBS to 10 uM working solutions (based on siRNA). The working
solutions of the siRNA conjugates at respective concentrations were respectively added to the
above 12-well culture plate at 1 pL/well, equivalent to that an siRNA conjugate transfection
final concentration was 10 nM (based on siRNA), and the siRNAs at each concentration were
set with 2 culture wells. Another 2 culture wells were added with 1 uL of PBS per well as
blank control wells (BLANK). RNA extraction, reverse transcription reaction and Real-time
PCR detection methods were as described in the preceding. Relative quantitative calculation
was performed for the target gene mRNA in various test groups by the preceding AACt
method. Primers are as listed in Table 39.

[0616] Results of Example 26 indicate that the siRNA conjugate RZM 11507 modified with
2’-difluoro at nucleotide of position 14 of the antisense strand had superior inhibitory activity

to the reference conjugate RZM11502. (FIG. 32, Table 44).

Table 44
Group %Mean Value of Inhibition Rate | £STDEV Value
BLANK 0.00 5.01
RZM11502 81.51 0.32
RZM11507 90.44 1.24

120



[0617] Example 27. Evaluation of inhibitory activities of 2’-difluoro substituted siRNA

conjugates at specific sites of antisense strand against target gene CFB in mice

[0618] The present example evaluated inhibitory activities of CFB-targeting siRNA
conjugates RZM11502 and RZM11507 and a reference conjugate RZM11001 against the
target gene CFB in mice by the above evaluation method for inhibitory activity against a
target gene in mice. Differences lie in that compared with the reference conjugate RZM11001,
nucleotide modifications at position 10 of the sense strand and position 12 of the antisense
strand of RZMI11502 were replaced by fluoro modifications instead of methoxyl
modifications, nucleotide modification at position 15 of the antisense strand was replaced by
moe modification instead of 2’-methoxyl; and RZM11507 is different from RZM11502 in
that nucleotide at position 14 of the antisense strand was nucleotide modified with 2’-difluoro.
[0619] 6-8-week-old C57BL/6j mice were randomly divided into 4 groups based on body
weight, 15 mice per group. Each group of mice received the above siRNA conjugates via
abdominal subcutaneous administration. Herein, each mouse in the PBS control group was
administered at an administration volume of 5 mL/kg, and each mouse in the siRNA
conjugate experimental groups was administered at a dose of 3 mg/kg (based on siRNA), at
an administration volume of 5 mL/kg. The day of administration was recorded as DO0. 5 mice
per group were sacrificed respectively on D7, D28, and D56 post-administration. The animals
were subjected to gross anatomy, and liver tissues were collected and cut into a plurality of 2
mm?® pieces which were stored in RNAlater. RNA extraction, reverse transcription reaction
and Real-time PCR detection methods were as described in the preceding. Relative
quantitative calculation was performed for the target gene mRNA in various test groups by
the preceding AACt method. Primers are as listed in Table 39.

[0620] Results of Example 27 indicate that the siRNA conjugate RZM 11502 had superior
inhibitory activity on D7 amd D28 compared with the reference conjugate RZM11001; and
the siRNA conjugate RZM11507 had higher inhibitory effect and longer duration of
pharmacodynamic efficacy on D7, D28, and D56 than the reference conjugate RZM11001.
(FIG. 33, Table 45).

Table 45
D7 D28 D56
% mean value % mean value % mean value
Group 1 inhibition | ~> 1 PEV | o inhibition | T> L PEV | of inhibition | > L PEY
value value value
rate rate rate

PBS 0.00 11.63 0.00 4.85 0.00 9.54
RZM11001 83.25 6.31 63.17 10.22 13.34 16.52
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RZMI11502 91.27 2.02 76.37 3.80 10.14 14.72
RZMI11507 90.68 4.18 91.84 1.00 44.46 6.84

[0621] Example 28. Evaluation of inhibitory activities of 2’-difluoro substituted siRNA

conjugates at specific sites of antisense strand against target gene complement

component (Complement C4B) in mice

[0622] The present example evaluated inhibitory activities of siRNA conjugate RZM 12503
modified with 2’-difluoro at position 9 of the antisense strand and a reference conjugate
RZM12501 against the target gene C4B in mice by the above evaluation method for
inhibitory activity against a target gene in mice. 6-8-week-old C57BL/6j mice were randomly
divided into 3 groups based on body weight, 10 mice per group. Each group of mice received
the above siRNA conjugates via abdominal subcutaneous administration. Herein, each mouse
in the PBS control group was administered at an administration volume of 5 mL/kg, and each
mouse in the siRNA conjugate experimental groups was administered at a dose of 3 mg/kg
(based on siRNA), at an administration volume of 5 mL/kg. The day of administration was
recorded as DO. 5 mice per group were sacrificed respectively on D7 and D28 post-
administration. The animals were subjected to gross anatomy, and liver tissues were collected
and cut into a plurality of 2 mm?® pieces which were stored in RNAlater. RNA extraction,
reverse transcription reaction and Real-time PCR detection methods were as described in the
preceding. Relative quantitative calculation was performed for the target gene mRNA in
various test groups by the preceding AACt method.

Table 46

Target Point Primer Type Primer Sequence (5°-3°)
probe TGGCAGAGCTGCCTTCCGTCT (SEQ ID NO.609)

upstream
Target gene|  C4B brimer | TOGAGTATGGCTTCACGGTT (SEQID NO.610)
dogﬁf;r:ram TGCAGGACTTGGGTGATCTT (SEQ ID NO.611)
probe | TCTCGGCCTTGACTGTGCCGT (SEQ ID NO.612)

Internal upstream
Reference | GAPDH |  primer | TATGACTCCACTCACGGCAA (SEQIDNO.613)
Gene dogﬁf;re"fm TGGAAGATGGTGATGGGCTT (SEQ ID NO.614)

[0623] Results of Example 28 indicate that the siRNA conjugate RZM 12503 modified with
2’-difluoro at position 9 of the antisense strand had comparable inhibitory effect and duration
of pharmacodynamic efficacy compared with the reference conjugate RZM12501. (FIG. 34,
Table 47).
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Table 47

D7 D28
Group % m'ea'n'value of LSTDEV value % mga'n'value of +STDEV
inhibition rate inhibition rate value
BLANK 0.00 16.71 0.00 19.34
RZM12501 80.75 1.73 81.30 2.10
RZM12503 81.88 1.05 82.62 1.25

[0624] Example 29. Evaluation of inhibitory activities of siRNA conjugates comprising
NMO054 group in antisense strand against target gene SOD1 in mice

[0625] The present example evaluated inhibitory activities of SODI1-targeting conjugate
RZ599060 comprising NM054 group at position 20 of siRNA antisense strand and conjugate
RZ599061 comprising NMO054 group at positions 20 and 21, and conjugate RZ599001
without the group against the target gene SODI in mice by the evaluation method for
inhibitory activity against a target gene in mice.

[0626] 6-8-week-old C57BL/6j mice were randomly divided into 4 groups based on body
weight, 15 mice per group. Each group of mice received the above siRNA conjugates via
abdominal subcutaneous administration. Herein, each mouse in the PBS control group was
administered at an administration volume of 5 mL/kg, and each mouse in the siRNA
conjugate experimental groups was administered at a dose of 3 mg/kg (based on siRNA), at
an administration volume of 5 mL/kg. The day of administration was recorded as the 0" day
(DO0). 5 mice per group were sacrificed respectively on the 7" day (D7), the 28" day (D28),
and the 49" day (D49) post-administration. The animals were subjected to gross anatomy,
and liver tissues were collected and cut into a plurality of 2 mm? pieces which were stored in
RNAlater. RNA extraction, reverse transcription reaction, and fluorescence quantitative PCR
operations were as described in the above, and gene expression differences were calculated
by the AACt method. Primers are as listed in Table 34.

[0627] Results of Example 29 indicate that compared with the control conjugate RZ599001
without NM054 group, both conjugates RZ599060 and RZ599061 comprising NM054 group
had higher inhibitory activity on D7, D28 and D49, and the inhibitory activity of RZ599060
and RZ599061 on D49 was about 15% higher than that of the control conjugate RZ599001.
(FIG. 35, Table 48).

Table 48
D7 D28 D49
Group mean value of | £SD mean value of | £SD mean value of | £SD
inhibition rate | value | inhibition rate | value | inhibition rate | value
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PBS 0.00 18.73 0.00 9.79 0.00 24.49
RZ599001 95.08 1.18 88.01 1.97 49.68 16.94
RZ599060 96.29 1.82 88.42 8.87 66.12 10.66
RZ599061 96.76 0.53 93.00 1.11 64.98 7.23
[0628] Example 30. Evaluation of inhibitory activities of siRNA conjugates comprising

NMO054 group in antisense strand against target gene ANGPTL3 in mice
[0629] The present example evaluated inhibitory activities of ANGPTL3-targeting
conjugate RZ597115 comprising NM054 group at position 20 of siRNA antisense strand and
conjugate RZ597116 comprising NMO054 group at positions 20 and 21, and conjugate
RZ597114 without the group against the target gene ANGPTL3 in mice by the evaluation
method for inhibitory activity against a target gene in mice.

[0630] 6-8-week-old C57BL/6j mice were randomly divided into 4 groups based on body
weight, 15 mice per group. Each group of mice received the above siRNA conjugates via
abdominal subcutaneous administration. Herein, each mouse in the PBS control group was
administered at an administration volume of 5 mL/kg, and each mouse in the siRNA
conjugate experimental groups was administered at a dose of 3 mg/kg (based on siRNA), at
an administration volume of 5 mL/kg. The day of administration was recorded as D0. 5 mice
per group were sacrificed respectively on D7, D28, and D56 post-administration. The animals
were subjected to gross anatomy, and liver tissues were collected and cut into a plurality of 2
mm?® pieces which were stored in RNAlater. RNA extraction, reverse transcription reaction,
and Real-time PCR detection were as described in the above, and gene expression differences
were calculated by the AACt method. Primers are as listed in Table 9.

[0631]
without NM054 group, both conjugates RZ597115 and RZ597116 comprising NM054 group

had higher inhibitory activity on D7, D28 and D56. On D56, the inhibitory activity of the

Results of Example 30 indicate that compared with the control conjugate RZ597114

conjugate RZ597115 comprising NM054 group at position 20 of the antisense strand was
about 25% higher than that of the control conjugate RZ597114; and the inhibitory activity of
the conjugate RZ597116 comprising NM054 at positions 20 and 21 of the antisense strand
was about 35% higher than that of the control conjugate RZ597114. (FIG. 36, Table 49).

Table 49
D7 D28 D56
Group mean value of Lgp | Mean value of | £SD mean value of | £SD
inhibition rate inhibition rate | value | inhibition rate | value
PBS 0.00 10.67 0.00 16.36 0.00 30.50
RZ597114 86.86 431 47.55 7.59 3.55 24 .81
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RZ597115 90.55 2.96 60.37 16.05 29.12 20.77
RZ597116 92.30 3.23 60.63 13.28 38.44 14.64

[0632] Example 31. Evaluation of in vivo C3 protein-lowering effects of siRNA
conjugates in cynomolgus monkeys

[0633] The present example measured expression of C3 protein in cynomolgus monkey
serum at different time points following a single administration of (CR01008)x3 vector
conjugates RZ002099, RZ002101, RZ002106 and RZ002113 by ELISA.

[0634] Animal grouping, administration and tissue sample collection:

[0635] Healthy cynomolgus monkeys with a body weight of 3-5 kg were grouped based on
serum C3 protein level, 4 in each group, half females and half males. Each test group
received a pre-determined dose of a drug conjugate, and a PBS control group was added. All
animals received a single subcutaneous abdominal injection at a dose calculated according to
body weight. Each drug conjugate was administered as a PBS solution at 9 mg/mL, at an
injection volume of 1 mL/kg (cynomolgus monkey body weight). That is, each drug
conjugate was administered at a dose of 9 mg (based on siRNA)/kg (cynomolgus monkey
body weight). PBS control group received siRNA conjugate-free PBS solution 1 mL/kg
(cynomolgus monkeybody weight). Cynomolgus monkey serum was collected before
administration (recorded as pre-dose), on the day of administration recorded as the 0™ Day
(recorded as DO), on the 7" day (recorded as D7), the 14" day (recorded as D14), the 21% day
(recorded as D21), the 28" day (recorded as D28), the 35" day (recorded as D35), the 42"
day (recorded as D42), the 49™ day (recorded as D49), and the 56 day (recorded as D56)
post-administration. C3 protein expression assay was performed using a human Complement
C3 ELISA kit (Hycult Biotech, HK366-01).

[0636] Results of Example 31 indicate that, at the single administration of the dose of 9
mg/kg, all of RZ002099, RZ002101, RZ002106 and RZ002113 could significantly
effectively reduce the C3 protein level in cynomolgus monkey serum, in which RZ002106

could reduce the C3 protein level by 90% or higher. (FIG. 37, Table 50).

Table 50

Group pre-dose D7 D14 D21 D28

residual |=STDEV|residual [=STDEV|residual |[=STDEV|residual |=STDEV|residual |-STDEV

activity%|value activity%|value activity%/|value activity%|value activity%|value
PBS 100.00 |0.00 100.20 |6.80 95.70 14.00 104.10 |18.10 82.90 10.00
RZ002099{100.00 |0.00 48.57 12.93 27.63 11.82 30.95 14.81 24.25 11.70
RZ002101{100.00 [0.00 47.87 15.67 26.08 8.71 22.75 10.48 19.11 6.12
RZ002106{100.00 |0.00 4431 6.21 21.03 5.24 11.88 348 13.34 6.63
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RZ002113[100.00 [0.00  [41.55 [13.82 [21.54 [9.85 [17.12 [8.27  [1691 [5.24
Group D35 D42 D49 D56
residual [=STDEV|residual |+STDEV|residual [+STDEV|residual |+STDEV
activity%|value activity%|value activity%|value activity%|value
PBS 79.30 7.90 80.60 4.50 88.10 8.40 79.41 7.84
RZ002099(26.75 8.80 30.29 15.16 |37.84 2422  |34.34 26.33
RZ002101{20.99 4.49 23.77 6.44 21.76 4.33 25.18 3.66
RZ002106(12.15 4.03 11.87 4.67 9.01 1.95 9.51 2.59
RZ002113(15.70 5.49 15.73 548 14.45 5.65 19.25 8.15
[0637] Example 32. Evaluation of in vivo AGT protein-lowering effects of siRNA

conjugates in cynomolgus monkeys
[0638] The present example measured expression of AGT protein in cynomolgus monkey
serum at different time points following a single administration of (CR01008)x3 vector
conjugate RZ003069 by ELISA.

[0639]

[0640]

Animal grouping, administration and tissue sample collection

Healthy cynomolgus monkeys with a body weight of 3-5 kg were grouped based on
serum AGT protein level, 4 in each group, half females and half males. Each test group
received a pre-determined dose of a drug conjugate, and a PBS control group was added. All
animals received a single subcutaneous abdominal injection at a dose calculated according to
body weight. Each drug conjugate was administered as a PBS solution at 3 mg/mL, at an
injection volume of 1 mL/kg (cynomolgus monkey body weight). That is, each drug
conjugate was administered at a dose of 3 mg/kg (cynomolgus monkey body weight). PBS
control group received siRNA conjugate-free PBS solution 1 mL/kg. Cynomolgus monkey
serum was collected on the day of administration recorded as the 0™ Day (recorded as DO),
and on the 7" day (recorded as D7), the 14™ day (recorded as D14), and the 21% day
(recorded as D21) post-administration. AGT protein expression assay was performed using a
human angiotensinogen ELISA kit (Immuno-Biological, 27412).

[0641] Results of Example 32 indicate that at a single administration of the dose of 3 mg/kg,
RZ003069 could significantly reduce the AGT protein level in the cynomolgus monkey
serum (FIG. 38, Table 51).

Table 51
DO D7 D14 D21
Group residual |£STDE |residual |+STDE |residual |[£STDE |residual |+STDE
activity |V value |activity |V value |activity |V value |activity |V value
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% % % %

0.9%

normal 100.00 ]0.00 111.29 |9.08 108.39 |19.07 120.02  |29.31
saline

RZ00306

9 100.00 |0.00 51.03 11.86 33.68 11.86 30.01 12.18

[0642] Through repeated researches and experiments, the inventors found that specific
modification at single or multiple sites among specific sites of the sense strand and/or the
antisense strand of the oligonucleotide enables the modified oligonucleotide to have good
tolerance, and even further improves the activity of the oligonucleotide molecule, boasting a
promising application prospect in the development of RNA interference (RNAi)-based drugs.
[0643] (1) The present disclosure demonstrates that the effect of TBDMS modification on
the siRNA sequence activity is associated with the modification site, and that TBDMS bulky
group modification at specific site does not affect the siRNA activity, and even may further
elevate the activity.

[0644] (2) Experimental results of the present disclosure prove that the effect of TOM
modification on the siRNA sequence activity is associated with the modification site, and that
TOM group modification at specific site does not affect the siRNA activity, with an effect
mode highly similar to those of TBDMS modification and the TOM modification.

[0645] Taking an oligonucleotide with a double-stranded region having 19 nucleotides (nt)
in length as an example: compared with a reference sequence without MOE modification,
MOE modification at one or more sites of position 5, position 12, position 18, and position 19
of the sense strand contributes to the improvement on the in vitro activity of the siRNA
sequence. Compared with the reference sequence without MOE modification, MOE
modification at one or more sites of position 8, position 10, and position 15 of the antisense
strand contributes to the improvement on the in vitro activity of the siRNA sequence.

[0646] (3) The present disclosure demonstrates that the effect of MOE modification on the
siRNA sequence activity is associated with the modification site, and that the MOE
modification at single or multiple sites among specific sites of the sense strand and/or
antisense strand can have good tolerance, and still can well maintain or even further elevate

the siRNA sequence activity.
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[0647] In the description of the present description, description with reference to the terms
such as “an example”, “some examples”, “example”, “specific example”, ‘“some
embodiments” or “some instances” mean that specific features, structures, materials or
characteristics described in conjunction with this embodiment or example are comprised in at
least one embodiment or example of the present disclose. In the present description,
exemplary expressions of the above terms do not necessarily refer to the same embodiment or
example. Moreover, specific features, structures, materials or characteristics described can be
combined in any appropriate manner in any one or more embodiments or examples.
Furthermore, those skilled in the art could integrate and combine different embodiments or
examples as well as features of the different embodiments or examples described in the
description, without conflict.

[0648] Although the embodiments of the present disclosure have been shown and described
in the above, it could be understood that the above embodiments are exemplary, and should
not be construed as limitation to the present disclosure. Those ordinarily skilled in the art
could change, modify, substitute and vary the above embodiments within the scope of the

present disclosure.

INDUSTRIAL APPLICABILITY

[0649] The present disclosure provides a modified double-stranded oligonucleotide and an
oligonucleotide conjugate. The double-stranded oligonucleotide and/or oligonucleotide
conjugate of the present disclosure have good tolerance through specific modification at
single or multiple sites of the sense strand and/or antisense strand, can well maintain the
pharmaceutical activity of the oligonucleotide, and have relatively high activity of regulating

expression of target genes.
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CLAIMS

What is claimed is:

1. A double-stranded oligonucleotide, comprising a sense strand and an antisense
strand, each having 17 to 35 nucleotides, wherein each nucleotide is a modified or
unmodified nucleotide; the sense strand and the antisense strand are at least partially
reversely complementary to form a double-stranded region, and the double-stranded region
comprises a nucleotide with sterically bulky modification and/or a nucleotide with
disubstitution modification, wherein

the double-stranded region is as represented by following Formula (I):

S$S:57- (N)a - (X)p - (N)b' - (X)g' - (N)e - (X - (N) ¢ -3

AS: 37 - (N)a - (X)p- (N)b - (X)q - (N)e -57 (D).

wherein SS represents the sense strand, and AS represents the antisense strand;

each X independently represents a nucleotide in which 2’-hydroxyl group of ribose is
substituted with a sterically bulky group, or a nucleotide in which 2’-position is substituted
with disubstituent,

wherein the sterically bulky group is independently selected from 2’-
(O)m1(CH2)n(O)mzR1, wherein each of m1 and m2 is independently O or 1, and n is an integer
selected from O to 6,

wherein R is substituted or unsubstituted C;-Ce alkyl or -Si(R»)3, wherein each R» is
independently selected from substituted or unsubstituted Ci-Cs alkyl or Ci-Ce alkoxy,
wherein the substitution comprises one or more substituents selected from the group
consisting of halogen, C1-Cs alkyl, Ci-Cs alkoxy, hydroxyl group, amino group, cycloalkyl
having up to 6 carbon atoms, aryl having up to 12 carbon atoms, and heteroaryl having up to
12 carbon atoms,

wherein each substituent in the disubstitution is independently selected from C;-Cs alkyl
or halogen;

each N independently represents a modified or unmodified nucleotide, wherein when N
represents a modified nucleotide, 2’-position of ribose thereof is modified and is not X, and
each N is a nucleotide with modification independently selected from one or more of the
following: 2’-O-alkyl, 2’-alkyl, 2’-substituted alkyl, 2’-halo, 2’-deoxy, or is a nucleotide
analog, wherein the alkyl has 1-6 carbon atoms, and the nucleotide analog is selected from

one or more of ENA, BNA, LNA, GNA and UNA;
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each of a, a’, p,p’, b, b’, q,q’, ¢, ¢’, 1", and d’ independently represents the number of
nucleotides, wherein a’ is an integer selected from 3 to 8; p’ is an integer selected from 0 to 3;
b’ is an integer selected from 4 to 13; q’ is an integer selected from 0 to 4; ¢’ is an integer
selected from 3 to 9; r’ is an integer selected from O to 3; d’ is an integer selected from 0 to 9;
a is an integer selected from 4 to 7; p is an integer selected from 0 to 1; b is an integer
selected from 4 to 8; q is an integer selected from 0 to 4; and c is an integer selected from 6 to
10; and

p’,q’,1’, p and q are not simultaneously 0, and 0<q’+r’<4.

2. The double-stranded oligonucleotide according to claim 1, wherein each X is a
nucleotide with modification independently selected from 2’-O(CH2),OR; or 2°-R3-2’-Ra,
wherein n is 1 or 2, R is substituted or unsubstituted C;-Cs alkyl, or -Si(R2)3, and

each of R3 and R4 is independently selected from C;-Cs alkyl or halogen.

3. The double-stranded oligonucleotide according to claim 1 or 2, wherein each N is
independently selected from nucleotide with 2’-OMe modification, nucleotide with 2’-F
modification, nucleotide with 2°-H modification, or unmodified nucleotide;

optionally, each X is a nucleotide with modification independently selected from 2’-O-
methoxyethyl, 2°-O-TBDMS, 2°-O-TOM, or 2’-O-CH>-O-Rs, wherein Rs is unsubstituted or
substituted Ci-Cs alkyl; optionally, the substituent is independently selected from one or
more of halogen, C:-Cs alkyl, Ci-C; alkoxy, and amino group; and

optionally, the halogen is fluorine.

4. The double-stranded oligonucleotide according to any one of claims 1-3, wherein in
a direction from 5’-end to 3’-end, at least one of nucleotides at positions 8, 9, 10 and 15 of
the antisense strand of the Formula (I) is a modified nucleotide X, and/or a modified
nucleotide X is present or absent in the sense strand,

optionally, when the sense strand comprises the modified nucleotide X, at least one
nucleotide X is located at a site opposite to any of positions 2, 8 and 15 of the antisense
strand;

optionally, the modified nucleotide X is located at at least one of positions 10 and 15 of
the antisense strand;

optionally, each X is a nucleotide with modification independently selected from 2’-O-

methoxyethyl, 2’-O-TBDMS, 2’-O-TOM, 2’-O-CH»-O-CH»-CH3, or 2°-O-CH>-O-CH,-CFs.
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5. The double-stranded oligonucleotide according to any one of claims 1-4, wherein

q’+c’+r’+d’=9, and 0<q’+r’<4;

optionally, when p=0, a=5-7;

optionally, when p=1, in a direction from 5’-end to 3’-end, X is located at position 15 of
the antisense strand;

optionally, when q=0, b+c=14;

optionally, in a direction from the 5’-end to the 3’-end, at least one X in (X)p’ is located
at a site of the sense strand opposite to position 15 of the antisense strand;

optionally, when p’=1, in the direction from the 5’-end to the 3’-end, X in (X)p’ is
located at a site opposite to position 15 of the antisense strand,

optionally, in the direction from the 5’-end to the 3’-end, the first four nucleotides of
(N)b’ on the sense strand comprise at least two fluoro-modified nucleotides;

optionally, q’ is 0-2;

optionally, q’ is 0 or 1;

optionally, when r’=1 and q’=1,b’ and ¢’ are 5, and d’ is 1;

optionally, when p’=0, a’=6;

optionally, when p’=0, a’=S;

optionally, when q’ and r’ are not simultaneously 0, in the direction from the 5’-end to
the 3’-end, at least one X on the sense strand is located at a position opposite to positions 1-8
of the antisense strand; and

optionally, d’=1-9.

6. The double-stranded oligonucleotide according to any one of claims 1-5, wherein

a’ is an integer selected from 3 to §; p’ is an integer selected from 0 to 2; b’ is an integer
selected from 4 to 12; q’ is an integer selected from 0 to 2; ¢’ is an integer selected from 3 to
8; r’ is an integer selected from 0 to 2; d’ is an integer selected from 1 to 9; a is an integer
selected from 4 to 7; p is an integer selected from O or 1; b is an integer selected from 4 to §;
q is an integer selected from 0 to 2; and c is an integer selected from 6 to 10;

optionally, each of (N)a and (N)b comprises at least one fluoro-modified nucleotide, and
(N)c comprises at least two fluoro-modified nucleotides;

optionally, q’+¢’+r’+d’=9, and 0<q’+r’<4; and

optionally, counting from 5’-end, the first four nucleotides of (N)b’ comprise at least

two fluoro-modified nucleotides.
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7. The double-stranded oligonucleotide according to any one of claims 1-6, wherein

a’ is an integer selected from 3 to 8; p” is 0 or 1; b’ is an integer selected from 4 to 13; q’
is 0 or 1; ¢’ is an integer selected from 3 to 9; 1’ is 0 or 1; d’ is an integer selected from 1 to §;
a is an integer selected from 4 to 7; p is 1; b is an integer selected from 4 to 8§; q is selected
from 0 or 1; and c is an integer selected from 6 to 10;

optionally, (N)a comprises at least one fluoro-modified nucleotide, and counting from
5’-end, position 16 of the antisense strand is a fluoro-modified nucleotide;

optionally, (N)b comprises at least one fluoro-modified nucleotide, and counting from
the 5’-end, position 14 of the antisense strand is a fluoro-modified nucleotide;

optionally, (N)c comprises at least two fluoro-modified nucleotides, and counting from
the 5’-end, positions 2 and 6 of the antisense strand are both fluoro-modified nucleotides;

optionally, q’+c’+r’+d’=9, and 0<q’+r’<2;

optionally, the sense strand comprises at least one X at a position opposite to a seed
region of the antisense strand, wherein the seed region of the antisense strand is locatd at
positions 1-8, counting from the 5’-end; and

optionally, counting from the 5’-end, the first four nucleotides of (N)b’ are located at
sites opposite to positions 10-13 of the antisense strand, and the first four nucleotides

comprise at least two fluoro-modified nucleotides.

8. The double-stranded oligonucleotide according to any one of claims 1-7, wherein
counting from 5’-end, X in Formula (I) is located at any of positions 8-10 and 15 of the
antisense strand;

optionally, X in the sense strand is located at a position opposite to any of positions 2, 8
and 15 of the antisense strand; and

optionally, counting from the 5’-end, X is located at position 15 of the antisense strand,
and the antisense strand comprises at least one fluoro modification at position 9 or position
12, and/or a position of the sense strand opposite to position 10 of the antisense strand

comprises a fluoro modification.
9. The double-stranded oligonucleotide according to any one of claims 1-8, wherein in

addition to the double-stranded region, the double-stranded oligonucleotide further comprises

one or more overhang regions, wherein the overhang region has a length of 1-6 nucleotides.
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10. The double-stranded oligonucleotide according to claim 9, wherein the double-
stranded oligonucleotide comprising the overhang region is represented by following
Formula (II):

SS: 57-(Tu- N)a - (Xp - N - (X)g' = (N)e» = (XD - (N) ¢ -(T)e2-3”

AS: 37-(T)a- (Na - (X)p - (N)o - (X)g - (N)e +(T)e2-5 (1),

wherein T represents a nucleotide of the overhang, each of tl and t2 is an integer
independently selected from 0 to 6, and cannot be simultaneously 0; and remaining

substituents are as defined for Formula (I).

11. The double-stranded oligonucleotide according to claim 10, wherein each nucleotide
T of the overhang is independently a modified or unmodified nucleotide, wherein the
modified nucleotide is selected from one or more of 2’-O-alkyl, 2’-alkyl, 2’-substituted alkyl,

2’-halogen, 2’-deoxy, abasic nucleotide, and inverted nucleotide.

12. The double-stranded oligonucleotide according to any one of claims 1-8, wherein
the antisense strand of the double-stranded oligonucleotide comprises a nucleotide overhang
at 3’-end, and the overhang comprises 1-3 nucleotides; and the double-stranded
oligonucleotide molecule is represented by following Formula (Ila):

$S:57-(N)a - (X)p* - (N - (X)g' - (N)e' = (X)r - (N) ¢ -3

AS: 3’-(T)u- N)a - (X)p - (N - (X)q - (N)c -5’ (ITa),wherein t1 is an integer

selected from 1 to 3.

13. The double-stranded oligonucleotide according to any one of claims 9-12, wherein

the overhang region further comprises a phosphorothioate modification.

14. The double-stranded oligonucleotide according to any one of claims 1-13, wherein
each strand of the double-stranded oligonucleotide comprises 17-35 nucleotides;

optionally, each strand comprises 17-23 nucleotides;

optionally, each strand comprises 17-21 nucleotides;

optionally, each strand comprises 17-29 nucleotides;

optionally, each strand comprises 19-25 nucleotides;

optionally, each strand comprises 19-23 nucleotides;

optionally, each strand comprises 19-21 nucleotides; and

optionally, each strand comprises 21-23 nucleotides.
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15. The double-stranded oligonucleotide according to any one of claims 1-12, wherein
the double-stranded oligonucleotide has at least one of features as follows:

optionally, the sense strand comprises at least one nucleotide X; and counting from 5’-
end, at least one X is located at a position opposite to any of position 15, position 8 and
position 2 of the antisense strand;

optionally, counting from the 5’-end, four nucleotides on the sense strand located at
positions opposite to positions 10-13 of the antisense strand comprise at least two fluoro-
modified nucleotides;

optionally, counting from the 5’-end, position 2, position 6, position 14 and position 16
on the antisense strand are all fluoro-modified nucleotides;

optionally, counting from the 5’-end, at least one of position 8, position 9, position 10
and position 15 on the antisense strand is nucleotide X

optionally, counting from the 5’-end, the antisense strand comprises at least one X at a
position opposite to positions 1-8 on the antisense strand; and

optionally, counting from the 5’-end, position 15 on the antisense strand is nucleotide X.

16. The double-stranded oligonucleotide according to claim 15, wherein the nucleotide
X 1s a nucleotide with modification independently selected from 2’-O-MOE, 2’-O-TBDMS,
2’-O-TOM, 2’-O-CH»-O-CH>-CH3, and 2’-O-CH>-O-CH»-CF3; and

optionally, each of the sense strand and the antisense strand comprises at least one
phosphorothioate group, and the phosphorothioate group is located in a terminal region of

each single strand.

17. The double-stranded oligonucleotide according to claim 12, wherein an overhang

(T)u of the AS strand comprises at least one nucleotide with substitution of 2’-F-2’-Me.

18. The double-stranded oligonucleotide according to claim 1 or 2, wherein the double-
stranded oligonucleotide further comprises at least one ligand;

optionally, the ligand comprises liver-targeting ligands and non-liver-targeting ligands;

optionally, the ligand is ASGPR ligand; and

optionally, the ASGPR ligand comprises GalNAc attached by a branched linker or a

derivative thereof.
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19. A double-stranded oligonucleotide, comprising a sense strand and an antisense
strand, each having 17 to 35 nucleotides, wherein each nucleotide is a modified or
unmodified nucleotide, the sense strand and the antisense strand are at least partially
reversely complementary to form a double-stranded region, wherein the double-stranded
oligonucleotide comprises at least one nucleotide with 2’- disubstitution modification, and
each substituent in the 2’- disubstitution is independently selected from methyl or fluoro,
wherein

when the double-stranded region of the double-stranded oligonucleotide comprises a
nucleotide with 2’-disubstitution modification, the nucleotide with 2’-disubstitution
modification is selected from 2’-difluoro substituted nucleotides; or, when the double-
stranded oligonucleotide comprises a nucleotide modified with 2’-bisubstituent at positions
outside the double-stranded region, the nucleotide with 2’-disubstitution modification is

selected from nucleotides with substitution of 2’-F-2’-Me.

20. The double-stranded oligonucleotide according to any one of claims 1-19, having
one or more of features as follows:

(1) when the double-stranded oligonucleotide comprises a 2’-difluoro substituted
nucleotide, the 2’-difluoro substituted nucleotide is located at at least one of positions 7, 8, 9,
and 10 of the sense strand counting from a 5’-end;

optionally, the 2’-difluoro substituted nucleotide is located at at least two or at least
three of positions 7, 8, 9 and 10 of the sense strand counting from the 5’-end;

(2) when the double-stranded oligonucleotide comprises a 2’-difluoro substituted
nucleotide, the 2’-difluoro substituted nucleotide is located at at least one of positions 2, 4, 6,
8,9,10, 12, 14 and 16 of the antisense strand counting from the 5’-end;

optionally, the 2’-difluoro substituted nucleotide is located at at least two of positions 2,
4,6,8,9, 10, 12, 14 and 16 of the antisense strand counting from the 5’-end;

(3) when the double-stranded oligonucleotide comprises a nucleotide with substitution
of 2’-F-2’-Me, the nucleotide with substitution of 2’-F-2’-Me is located at a position outside
the double-stranded region of the oligonucleotide; and

(4) when the double-stranded oligonucleotide comprises a nucleotide with substitution
of 2°-F-2’-Me, the nucleotide with substitution of 2°-F-2’-Me is located at an overhang at 3’-

end of the antisense strand.
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21. An oligonucleotide conjugate, comprising the double-stranded oligonucleotide
according to any one of claims 1-20, and a conjugating group conjugated to the double-
stranded oligonucleotide; and

optionally, the conjugating group comprises a pharmaceutically acceptable targeting

group and/or a delivery assisting group.

22. A pharmaceutical composition, comprising the double-stranded oligonucleotide

according to any one of claims 1-20 or the oligonucleotide conjugate according to claim 21.

23. Use of the double-stranded oligonucleotide according to any one of claims 1-20, the
oligonucleotide conjugate according to claim 21, or the pharmaceutical composition
according to claim 22 in the preparation of a medicament for treating and/or preventing

diseases or conditions associated with level of mRNA expressed by a target gene.

24. A method for treating and/or preventing diseases or conditions associated with level
of mRNA expressed by a target gene, comprising administering the double-stranded
oligonucleotide according to any one of claims 1-20, the oligonucleotide conjugate according
to claim 21, or the pharmaceutical composition according to claim 22 to a subject in need

thereof.

25. A method for regulating expression level of a target gene in cells, comprising
contacting an effective amount of the double-stranded oligonucleotide according to any one
of claims 1-20, the oligonucleotide conjugate according to claim 21, or the pharmaceutical

composition according to claim 22 with the cells.
26. A kit, comprising at least one of the double-stranded oligonucleotide according to

any one of claims 1-20, the oligonucleotide conjugate according to claim 21, and the

pharmaceutical composition according to claim 22.
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