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)N i% HRNA(saRNA)A=PIWI-interacting RNA(piRNA), B AT L7 254h £ £ % ¥ £siRNAFASO;
v AR A A R s 6 Aptamer ((EBULIK), TR FHRESRE G, LI XMUIRG AR,

354045 ) B §
o a ASO Aptamer q
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L CRISPR | siRNA : d
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0 0 0 AR AN
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> 2HRPEBABMTIHEKIED, THIBRK2019F6271C £ 438 K £2024 F 462 £ 4, 2033FH 24 # 4671’19’%71'_,, 2024-2033F 7 7 %
FHHEIEK, L6FERFERL%., LEEFXENR, ARTHERALEIERAL S F LA~ w, ek A HMEMR, EHE
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2B B YT HAAE (2019-20335) B AR MASIB Ay A e
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200
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ERRZZISHBESMH (5853)

2019

2021

2023.07

2023.11

2024.01

2024.11

2025.06

2025.10

2025.11

2026.02

2026.05

B%E-The Medicines Co.
BFEE-Dicerna
ZEK-Alnylam zilebesiran
BMS-Avidity O INE
ERE-RRE/OMESIRNA
Sarepta-Arrowhead
AbbVie-CapstaniZity
BRE-Avidityli
FLR-ZHERNAIEE
TER-ZHARLITH

GSK-Af%=SA030

971237t
~33{Z%TT
281237t
RE231ZETT
1.85ZE1J +41.65{ZiB7E
EHA8.25/2+&=510012
21ZZETT
1201237t (im1146%)
1212Z5T
2{28EF+15(Z

10.0512%=5T

BREA

Inclisiran(GalNAc)

GalXC¥&
AGT siRNASINE
AOC(HME <588
SiRNALIMEERE

ZI0EsiRNA 4+ 32k
CellSeeker tLNP
AOCY¥&+31mllIHA
LEADFE{CEHS
RNAIfERE/CVM

ALK7 siRNAfERR#EM
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2B LhIVZER(BERESYI—313 A GalNACiBEX (#32026-09)

Givosiran(Givlaari)
Lumasiran(Oxlumo)
Inclisiran(Leqvio)

Vutrisiran(Amvuttra)

Nedosiran(Rivfloza)
Fitusiran(Qfitlia)

Plozasiran(Redempl
0)
Eplontersen(Wainua)

Olezarsen(Tryngolza)

Donidalorsen

Alnylam
Alnylam
w‘Ee/Alnylam

Alnylam

Dicerna/iEfliETs
Sanofi/Alnylam

Arrowhead
lonis/AZ
lonis

lonis/ K2

ALAST
HAO1
PCSK9

TTR

LDH
AT

ApoC-llI
TTR
ApoC-llI

PKK

GalNAc-siRNA
GalNAc-siRNA
GalNAc-siRNA

GalNAc-siRNA

GalXC-siRNA
GalNAc-siRNA

GalNAc(TRiIM)-
SIRNA
GalNAc-ASO
GalNAc-ASO

GalNAc-ASO

2019
2020
2020/21

2022

2023
2025

2025

2023

2024

2025

RN N
PH1
RIEER ME

hATTR-PN+ATTR-CM

PH1
I75sA/B
FCS/EHBE=E
hATTR-PN

FCS

122 KA EFBERY
EEIEMEMEKIAE
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(BEXIEBIEF SR

Ta%a

(BB EER])

IEBIELHLA

R=RQH

GalNAc (BBt

HUMEER AOC

AEERIBER

ZRKEEX PAC

NG FECUMEBER

&R {BER

Hi#i% SCAD

XFRECL/Eeis

ASGPR (=/PUf+ GalNACc)

TfR1/CD22/Nectin-4/SIRPa
C16/C22/DCA/IBERS
{RREERIERR
&2 /GLP1R/Adipoligand
PEG-RNA J&{&

HEENEEER ACO

AVEY/ICBN/CNS /%1% /B

CNS/Bit/BR/C/ AN/ RERR/ &

AIVPY/EZBX/ v

Rt/ 1L/ BERR/ e

iR

CNS/BR/Bb/<T5

Alnylam/lonis/Dicerna/Imts5/fHZE
Avidity/Dyne/Tallac/Denali/lj
Alnylam/McaGill
PepGen/ZEif
Arrowhead/Alnylam

Eyetech/Iveric

e SRS
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1998 2004 2018 2019 2021 2022 2025 2026

Macugen_Em Givosiran g1 Alnylam C16 £& Denali DNL310
BN RNA 1ERZ51) GalNAc-siRNA 7 Nature Biotech &% ESTVES 7K FDA HUt

—0—0—0 900 0 00—

Fire/Mello &3] RNAI Patisiran (LNP) £ AOC 1001 &4 - —
(2006142 B4 siRNAZ) AOC #NIRFR T ZAO%%EWM
vidity
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FEE=H/8R B (=l oy T

GalNACc ASGPR a7 8 siRNA+5ASO
B8N AOC TfR1 112+ BLA =
CNS C16/TV/SCAD TfR1/CD98hc/ACO |-11HA 7
I AOC/TRIM TfR1/GLP1R INDH{ %
Aghn TRIMSUISR ALK7/INHBE VB x
B A STRIKE Megalin |/118A >
fib TRIM/C16 avp6/Fhs il x
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AAEEERIRARBERR, AMERIRLF RN R

4 8] AT RE CNS ARG B B AL _ A W3R B RE
Alnylam ; . o Phl Pre Pre | Pre Pre
, - RN Ph2
Arrowhead (ARO-MAPT) Phl Phl Pre Pre
g Phl
Ionis f Pre Pre ‘ (I0N826) Pre
Avidity el
Dyne o |
P E 4k p Pre Phl Pre Pre | Pre Pre
HF R $e o) — A e 5k B Fotfem—mSRiE5-F 6 B4
BARSFLE : HANFIE:
| GalNAcF&HEARR, REKAEAACHE 4 FFHIRE Uik, ¥4 4200 35 s R & 1Y
| & amiEkal, B A A,
RHBS: RHBS:
HAEat At $04K, Pharma £ & & & & et L EIMCNS/ALA E AT SR R ak by ok,
R L K kLR RIEH, TABRRGF L BN AL G,
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GalNAc-ASGPR FF&E [+ {E Bk

=1 GalNAc & ASGPR 24k S AN 1F, NS

,, — SIRNA __ASO FBAES
j\ Linker —_
GalNAc 1™ Ty « ASGPR EFFHHIERESRIAFIRIEREIA,
SH=fr GalNAC HISERIAGRE/RE
% ”%.,,? ASGR A . N
@ & 2 s R TNRHEREN G258 8RIAERS
A 7 3 N\ (KRS >90%) ;| EERENHEREAT
y — —— 5, S7E 50%-90%
L . T sy octows |+ TP REGATSEIBAEE R
‘:rr";.—' 1;";' Target pre-mRNA (giVOSiran) FFFPXR (inclisiran) 5
y R AVALVAVIN N EN')V/AVAVAVAS
R o o § _— Ty, NV
e .
N /
% % e mRNA —
. '“7 7 degradation N\ ENESE A N\ N\ N\
\ Endosome / /
j m f— .f'u"'-..-"‘-_'-’fr—’!‘i":*-,-’."-J’"'-.rr"u'ﬂk-"\ mRNA
Active RISC Cognate mRNA binding degradation
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I RFESS2H)

RIS
63k L

Alnylam GalNAc
lonis LICA
Arrowhead

Dicerna GalXC

OH_OH

S o
HO--‘__:-1‘--‘_a'ox_,r"'\_/"‘\lfN N n-;}o
NHAC o b,
OH_OH |
Lo H H o, 9
HOL S :V_o,v_ﬁ\_’,ﬁ._‘q,n N .WA.\_,O.“ n e s s Ny N.
NHAG {', o ) H o
OH_OH <
HOL L O A AN AN A L96
NHAC 5 o
Alnylam-L96
OH_OH
oo
HOA A0~ NH
NHAE £
OH_OH go ~ © [+ o
! |
HO-\ '_p__.O . N I N
NHAc H H
PHLom o
HOA A0 - SN
NHAC H 5'-THA-GN3 INOIS
Ionis-5'THA-GN3

=Y& GalNAc
=fit NAG25/NAG37
POt GalNAc(tetraloop)

e
0-P-0-ASO
Q

00000000000000000000000000040
1 I 3
Y Y

=X&k GalNAc

Eplontersen/Olezarsen_tm
Divesiran/Zerlasiran II/I15H

Nedosiran_Em; EFIBEE33{ZKN

OH_OH

HOL 0 0~ N0
oHon NHAC
e .
b \ 0
e N
A o T NH_0
NHAc o 7
OH_OH
0 H 0
HO-\ =\ O ~o™ N F___N,
NHAE é H 0
0-P-0-}
Arrowhead-NAG37 0

Constant sequence

I : ¢
PPV UE VISP PO UYe

Passenger (sense strand) Design Rules
!

v

Micked
Constant sequence

Guide (antisense strand) Design Rules

Dicerna-GalXC
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L96 73F4514)
Ok, & \CI)
HOAONH . o\N\rNWH\QO eo—? = Qou

qj‘%&/o\/\/\r P O\a/ﬂm/\/\/\/\/vk

HOO&/O\/\/\%’-NM”/Q

AcNH

=M GalNAc 1B Y “=X&E + FZ T BECT SiRNABEXEE 3 Rim,
LIS EM OSSR m ASGPR, LI ATEEEIEE

196 2 Alnylam RZEEFIRED T, WEEEMETAIERAN “H
(7N

16

Alnylam FIGalNACE |75 5 5B

GalNAc BRERefd . BEATES, AW “=m
GalNAC &5~ FskiBTlo

ERERTBREM: &1 PECFERERGIT AN E
=0IFT o

WeFTR D . O ohEREF; Q=& D5Hh/E
B

REEE X IR ENEIRII AT, AR N TS
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17

=211

REREF

RIERER

(Foifdy) ZUHA

hITeNEEFIR WO02004094595A2 ik (Alnylam IRESRITINEZETFRI GalNAc {BE-YIEEM 20255214 HA
2004)
=XELR WO02009073809 ji& = GalNAc EF—RIRF =N SAFRIBE 2028-08 / 2028-12

(US8106022B2/ US8828956B2)

( "=XFHEF" )

2028 FHl1/E, GalNAc BEXER T FFh4e 2 A
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AFERFRIEWO02004094595A2 ({REFIUS8344125B2 (ZIHARTE2029-12-12, TR ERFEE)

1. An iRNA agent comprising a first strand and a second
strand, wherein at least one subunit having a formula (I) is L
mcorporated into at least one of said strands:

R is H or:
@ A
— .!.! —O-Strand;
C

. FEach of A and C 1s, independently, O or S;
wherfsm: _ . Bis OH. O~, or
( X is N(CO)R’, or NR7; |
Each of R and R” is, independently, H, OR?, or OR?,

provided that only one of R? or R® is OH, OR?, or 0 o

OR”; [
R?is H. or C,-C, alkvl: Q=—PpP—0—P—OH;
R’ ii' C,-C,q alkyl substituted with NR“R“ or NHC(O)] (IJ {L

R
R“1s Hor:

R“is H or C,-C, alkyl; and
I [ R is a carbohydrate radical. ]

f
4

!r:L I
x. .Il"l
uﬁj/ Tt
i —h. 7
m
R’ '

RIFEE: BEThihiEEF. EEREEFIUS8507661B2{RIFT 73t
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=X EHREWO02009073809A2 (CCHEIAR) _AFEEH]1: US8828956B2 (EIHAETIE]2028F12H4H)

1. A modified RNA agent comprising a structure shown

below:
Linker-1.%
Linker-1.¢ Linker-L.Y
/ H \\ /
OH o wan N
é&o X~ Ko =0 \
= Aok \/\/ﬁg S \El c“) QOH Linker-L%, Linker-L%, or
on”H )\ N Linker- LG
40%/0\/\/\11“\/\/&"/\,0\3’“‘"1—\--{}{\/\/\/&0 Linker-I
AGNH o o o S L111.ker LC
e I
HO Ao Linker-L¢
- O\/\/\g,” N

wherein:
L is independently for each occurrence a ligand; and

all of the nucleotide sugars of the modified RNA agent are
modified.

RIFEE: 1) SN REE, LIR=XEEHE, 2) REBEESRNAXFIREELN (FIMATR)
PREl: =REEEPIDZRACEF

1 YOUNGEN



AlnylamByGalINACEFITHRE

=XEESRIEW02009073809A2 (CHREER) &R ET A2 US8106022B2

1. An iRNA agent comprising a compound having the R is LC or has the structure shown below:
structure shown in formula (I)

Linker-LY

(L ’
X—A Linker-1.9 Linker-1.9

wan N .rvvv<

\ ; a

B Linker-LY, Linker-L9, Linker-1.9,
“ N = Y
/ o, T \

Q = Linker. .
HO%OMHWQ o e ‘“ =0 Gl ~ R Linker-1.Y

Achit [e] O, Linker-L%

OH N\

o]
(@]
Q o H H N wherein: ‘ i
Ele) \/\/\n/N\/\/Nm/\/ o Linker-LY
AcNH fo) o o o
OH
o )C
HJ&&/O\/\/\",” SN "No
RIS o 15. The iRNA agent of claim 2, wherein said compound has

H
\ / the structure
/ OH \
H&A/

H H

e}
HO. 0. N N o]
\/\/\“/ NN HO,
AcHN 0 “, .

FiFEE: A+ =REIEHEHNES . ! S

. YOUNGEN
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=XEEWO02009073809A2]%k —— & T = NEIVEE R TA] (Fi5)
US9370581B2 US9370582B2 US9252048B2

1. A modified TTR-targeting oligonucleotide comprising a 1. A modified PCSK9-targeting oligonucleotide compris- 1. A modified HBV-targeting oligonucleotide comprising a
structure shown below: ing a structure shown below: structure shown below:
Linker-1.¢ Tiink LG
Linker-LY Lser:
Linker-L9 Linker-1.9 ] "
Linker-1.¢ Linker-L¢ / Linker-L
wnr N
. \ . wnn N
N Linker-L5, Linker-LC, Linker-L%, or
Linker-LY, Linker-LY, Linker-L% or Linker-1.%, Linker-1.9,

e G e T G

Linkcr—LG Linker-L Llﬂ;{:k]_, LG

inker-

Linker-1.9; Ticker 6 “’""<
; o Linker-L¢ Linker-L¢, or Linker-LG :
Linker-L.

Linker-L%;

wherein L is independently for each occurrence a ligand,
and all of the nucleotide sugars of the oligonucleotide

wherein L“ is independently for each occurrence a ligand; wherein L is independently for each occurrence a ligand; are modified; and

and . . .

- . . . . and wherein the oligonucleotide targets the HBV gene.
wherein the oligonucleotide targets the TTR gene. wherein the oligonucleotide targets the PCSK9 gene.

RIFEE: ERBENEENERER+ = RS
fE: FIABEEESHRIEXENNEENETR, EEX.

. YOUNGEN
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=XEWO02009073809A2% (L EFER) _&REH3: US11110174B2

+ e e p e sasam e ecuapes

R 15 L or has the structure shown in formula (IT)-(V)

1[ A ligand-containing conjugal(g having the structure
shown in formula (1)

Formula (II)

pd— Q2.i_,.. ]{Mt;T_'l'lf_J 24

(I

28 ()28 _piB TE__128
P2E Q3 . }?—-J 128,
\Y Formula (IIT)
» )PH Q i__.Rill TH LH
KT T S 38__ 138
PB—QIF—R TE—132,
P“-"—Q“-"— R .]_r;‘“ T 44
wherein: PE—Qif R T 14, o
A and B are each independently for each occurrence O, f
pid_QS.-J_RS.{]_“_T'SA_LM
q

N(RY), or S:
PSR_QSR_RSR]}P;_TSH_L?EH:

one of X and Y is a|solid support] optionally linked via a
50 S 5 S sC
P Q=R 15—

o——2Z

Formula (IV)

Formula (V)

linker group. or a phosphoramidite, and the other of X
and Y 1s a[_pmtccling group;
R is L' or has the structure shown in formula (I1)-(V)

34

P 4%, ¢, ¢°2, g™, %%, ¢°4, q°F and q°C represent
independently for each occurrence 0-20 and wherein

tha ranaatine nit can ha tha cama ae diffarant:

RIFEE: ERE~m, AESIMEE; FIPFTEHESREREE

o YOUNGEN



AlnylamByGalINACEFITHRE

1+1+17&——US9867882B2

1. An oligonucleotide comprising one or more conjugate

structures shown bhelow:

Sugﬁ.r—x—‘!'—| Tether ‘—/—' Linker
(8}

|
3=
o®

%

OH

or

OH
q
0]
|
O0—P=0
o

O

S“g‘”'_x_"'z_ll‘i“i 0
N\

0—FPF—0

8]

23

29. The oligonucleotide of claim 5, wherein the conjugate

structure is:
(I'J
0=£|>_~(;
o 0]
OH
OH N 0
' [l
0 ()\/\/k 92— P_Q
HO o f])_ H
NHA O
OH s (0]
! I
0 Ow O_T_Q
HO - H
0 0"
NHAT of
OH 3
8] & OH.
HO, o
NHAc

RIFEE: =HHATHRATTIA+GalNACHIZE

YOUNGEN



EFENEERRZ—: Arrowhead F/x “#85" : NAG37 — NAG25

NAG37 ($—1%) o Nt
R T

%Iﬂ;ﬁ% Bﬂ% 4%&/0\/\/\9;5\,\,5:(\,9/“1(\/\/\/\/\2

(1) WAER FAEEE) WESXHEE, BeERiE— HET; St

(2) ZEEHTFlinkertIEFRE/E R — /\EMEéiWﬁﬁMEEﬁ_/\EI, SSRIEEESIRNA. GalNACKIEEE (&, Bl )

GalNACBZE 5' i#%: AR/ EF (o) BRNEME (ATMEET) — XEA RS ERREEENE R, L96

ol NAG25 (B58—1X)

e HH‘;T’ ”-..,Ac.-
oo “E KEIORERT, P R

"
[+ ]
OH o oH -
HO o N -'r "
NH Il

(NAG3T) o H"}r’ owo,ﬁ:;ml\ijo
H‘Og%/ \/"\o/“'\,/m
N BREMEZR. BAE, EFSHAREETEMMI, .
r o NH 0 Ipl

HO ’_&

=]

NAG25)=

. YOUNGEN



Alnylam v. DicernafgdtfpeRifFin

2015 2016-2017 2018-04-20

#EifF: Alnylam IESIEEZENEGCIE BiFA: Dicerna 1280, FEBFRE ERIFIE: (SRR RERIEHIA AR
Dicerna, 151=EEAS GalNAc (BB R, Brigtz Alnylam R=F1T/8; SNARE Alnylam ik, Dicerna #ixiF, SUTtIAE
AR R, Wi SR RIT IR ZELTE, NS,

YOUNGEN



LA

Alnylam v. Dicernag Vi E31FiA

FlfRSESR: 2500 7 +30afRE + A =Z{Fn] GalNAc IP iF17]

it 2500 35T &t 200 SillE + 983,208 BREER (1F(1£9 1000 J3) + 55 1300 FHTUEFSZAS

TE=Ean
FERABRE Dicerna £ "f8&M Alnylam 83" £, 18 NAZE 4 FRRNSHEHEZERIGT A
i eog (S Alnylam iR RIS ERERS; Dicerna BERIFREFS AR TRITRIEE

IP ¥FE] AEFHE GalNAc 8Bk IP ¥FaT, TRTCEUM IP RI—RUT AR IS BRE

BRIE: FOFRRIEN GalNAc EF]l—Dicerna LA\BH GalXC &fa4kss, XIEEE Nedosiran SEZHHEFIE S,

YOUNGEN
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EFFERIRZ2 " Dicernafi#lEIgE

GalXC / tetraloop EiZIEINZEEEHZ Rk tetraloopiZfGalNAC(BEARYE ]

GalXC igit[RiE ZLER. KINMSEFH
Passenger (sense strand) Design Rules Constant sequence ;LEEEE Z:L\,L "Eﬁl\ + %—ﬁﬁ%?iﬁﬁt" ?QLZ‘EEE%/é,
: . g EWBEAS,

00000000000000000000000000%
QQQQQQQQQQQQQQQQQQQQQ.00000.!75\9

Y Nicked

Guide (antisense strand) Design Rules Constant sequence iy B9FZHY 16 MZEEE, YWHEAEYN +36%;
f&a# Dicer RIRII ISR,

BB SR INGE, TR tetraloop FRELEH; HHUKRRNATFHIM,

&) (shRNA) , #HANMBESH Dicer BEINT Jopkah siRNA, EFl: GalXC F&h%k W02016100401A1, A= 2034 £F;
DL REREREE + PUER & RTIREERET + =XE | SRR Nedosiran (2023 ) JixFafisitram,

Alnylam EfitiE=FESEE.

o YOUNGEN
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BRILEENAREES

Avidity ((B%e) SRR Del-zota (DMD)/ 115 +BLA
mAb+siRNA/PMO Del-desiran (DM1)/

(AOQ) Del-brax(FSHD)

Dyne FORCE™ TfR1 Fab+ASO/PMO(A] DYNE-101/251/302 lIZ8+BLA (DYNE-251)

rZlinker)
(AOCQ)
Sarepta/Arrowhead TRiIM™ avB6EES =ELMEAK+siRNA SRP-1001 (FSHD) / |HA

(POC) SRP-1003 (DM1)

PepGen EDO™ SMAARREEREL+PMO PGN-EDO51/53(DM1) [15A
(POC)

Entrada EEV IAHBRERGERR VX-670 (DM1) | /218
(POC)

92¢
° YOUNGEN



| AOC (A EEXEHEES)

Avidity TfR1 AOC/Ri#

B

o

o,

Receptor
(TfR1)
7 Receptor-mediated
endocytosis

‘\ -3-{ @ RISC-mediated Cleavage

\r b Endosome ¥ siRNA | =
it ® VRN
Receptor\ Al
recycling - Lysosome
Cleaved mRNA

30

RERIR

« TIR1 B, OIEFRE, AINSMRFERERSR, TR1 fiif/Fab AEEEE
Ly =g e

« HITHEBIEE siRNA, ASO. PMO £ (Avidity/Dyne)

% BRMES, BEHE, FRPK, IT2RE

IGFRERAIAOCHE RS LA TIR15ER

Drug Company  Target Linker Antibody Oligonucleatide Indications  Phase

ADC-1001  Avidlity DMPK SMCC TiR1-targeted DMPE-sIRNA O Phase lll
mhb

ADC-1020  Awidity DUx4 SMCC TiR1-targeted mAb DUX4-siRMNA FSHD Phase Il

ADC-1044  Awidity Exon-44  SMCC TiR1-targeted mAb Exon-44-skipping FMO  DMD Phase Il

DYMNE-101 Dyne DMPE Val-cit TiR1-targeted Fab DMPE-ASOD D Phase 111

DYMNE-251 Dyne Exon-51 Val-cit TIR1-targeted Fab Exon-51-skipping PMO  DMD Phase 111

TAC-001 Dyne TLRY PEG, Phosphate bond  CD22-targeted mAb  CpGITLR9 agonist) Cancer Phase 1/

TR wansferrin receptor 1, CD22 Siglec-2, DMPY dystrophla myotonica protein kinase, sifNA small interfering RNA, PMO phosphorodiamidate morpholing
oligomer, DUXS double homeobox protein 4, AR0 antisense oligonucleotide, CpG cytesing phespharic acid guanine, TLRZ toll-like receptor 9 DMT myatonic
dystraphy type 1, DMD Duchenne muscular dystrophy, FSHD facioscapulohumeral muscular dystrophy, SMOC succinimidyl 4-M-Maleimidemethylsyclohexane-
T-carbe woylane.

YOUNGEN



Avidity TfR1-AOCHI#Z% 1Ly E F| 5641

WO02019113393A1, HiEH2019.6.7/ EER%US10881743B2, #EiNH20215E1B5H—DM1&ERTE

Del-desiran

1. A [siRNA molecule conjugate] comprising an anti- MBNL Release Reduce Nuclear Foci
transferrin receptor antibody conjugated to a sense strand of @ @ 9 poguces
a siRNA molecule that hybridizes to a target sequence of . c @ mRNA
human DMPK mRNA and mediates RNA interference . e u mp Splicing
against the human DMPK mRNA preferentially in muscle - Ce g o
cells in a human subject, wherein the anti-transferrin recep- ™

tor antibody comprises two light chain variable domains and

1 1 i Knock D f DMPK
two heavy chain variable domains. nock Down o

FREE: BRBERZHHN2KNE+ERDMPKAIsiRNAZERRIAOC, RIEEMEFESIXE siRNARFES.
FREE%ECN111902148BIRE S JLRRMSiRNAFRS: " HFAAsIRNABSI5S5E, AndiaShsE=

HEESEQ ID NO:13463. 14048, 14047, 14049, 14146, 14072, 13478. 14147, 122347]1419969#%
%2

o YOUNGEN



DYNE FORTE™>£

8 B E T 454

SubramanianE#liE, Ri5H2018F8H2H, &iFnTBHFDM1. FSHD;ETE9Z S EE

1. A complex comprising an anti-transferrin receptor
antibody covalently linked to a 5' end or a 3' end of an
oligonucleotide,

wherein the anti-transferrin receptor antibody binds in the

range of C89 to F760 of human transferrin receptor
protein 1 (TfR1) having an amino acid sequence as set
forth in SEQ ID NO: 1 and wherein the anti-transferrin
receptor antibody does not specifically bind to the
transferrin binding site of TfR1;

wherein the oligonucleotide comprises one or more modi-

fications and comprises a region of complementarity of

at least 15 nucleotides in length to the nucleotide
sequence as set forth in SEQ ID NO: 199, wherein the
oligonucleotide is in the range of 15-30 nucleotides in
length;

wherein the one or more modifications comprise a
2'-modified nucleoside selected from the group con-
sisting of: a 2'-O-methyl nucleoside, a 2'-fluoro nucleo-
side, a 2'-O-methoxyethyl nucleoside, 2'.4'-bridged
nucleosides, and combinations thereof, and/or com-
prise a modified backbone comprising one or more
phosphorothioate linkages.

20. The complex of claim 1, wherein the anti-transferrin

receptor antibody is in the form of a Fab fragment.

32

ZRHIAOCER|

Proprietary Fab targets TfR1
to enable muscle delivery

Clinically validated, enables

precise conjugation of multiple
H payloads to a single Fab

4

.
C D
(5 4 ‘) Modularity enables rational
r~a/ a selection of payload to target
-~ ? the genetic basis of disease
|

| 6
Nuclear Cytoplasmic
from: Ohrt et al: NAR, 2006, v.34. p1369 localization localization

TR 1471k Fab K ERAILES -

> [HERERIE: FabsFENN, SREHUFRIFCER, AIRERD AL ERIRZRAL.
> NEARSE RIRIBANTEEFRARERPEERUEY 5.

RIFEE: S TR1IEIMXAYRE + SEEDUXABTHHEIHIIEZEER,
RIREMFEFINZEEES, MURERFabRER.

YOUNGEN



Sarepta/Arrowhead avB6Z AR HIEMR AN EIEEEZF

== Ry —
WO02018085415 HAiEH2017.11.01/ W02022056277A1 ERiEH2021.09.10 (ARESZUER, KEPRERTES)
FERECN109952376B, 1HiXH2021£18H5H
L. A delivery vehicle for inhibiting expression of a gene expressed in skeletal muscle
1. —PhavB6 R B O 4, HAL S cells comprising:
RG'DLXaa'Xaa’L-Xaa*Xaa'L-R' (SEQ 1D NO:96) (KVITI) @ ompn-sing:
) PK/PD Mod

Hrp (1) an antisense strand comprising 17-49 nucleotides wherein at least m g //f
RI%L_*%;LM ; 15 nucleotides are complementary to the mRNA sequence of a gene that is

B o_ e 2 o L‘ Integrin Targetin,

L~ H R BREN- R expressed in skeletal muscle cells Feptce

Bl A AT W G .
DFEL-RARRAL- R R Rk jmﬁ i (i) a sense strand that is 16-49 nucleotides in length that is at least

LigL- 522
Xaa' ZL-THE R
Xaa’fEL-a- T (Abu) ;

partially complementary to the antisense strand;

(b) |atargeting ligand yvith affinity for a receptor present on the surface of a SRP-1003 Muscle Concentration

— skeletal muscle cell, wherein the targeting ligand is a polypeptide; and B o
L o R TR 0 frromn)
a \ Iy (s.uwglg onvgbl dose)
;aa Sl 1/\ wherein the RNAi agent is covalentlyYjnked to the targeting ligand and to the PK/PD | g
RO AR A7 7L  HALFPEGH/ SR 2L S = 10
modulator. Y = | TfR1 Fab-aSO |
16. QBRI E R 1A FT IR R 4144, Fo b BT i avB6 28 6 25 1 TE AR S5 RNA TR A (5 186, T ik ) “\ % 51 /(Mmes?ﬁﬂsamjkgmw)
RNA 2k i 4l _E B A SR B 0 25« \4 —— I W —
9 1.02 mg/k ol TfR1 mAb-siRN,
19 ATURV B RIS B0 Fi , 3Cof B LIS 1 TF i« DA T L s 20 4 WN‘/\"“NY\L{M\“ ONO\/\OAVOV/\NM% -
IRAIAE, - - B AN, 47 s - i A, #R AR R 0, SR BT, LS 1 Bz 4 Ny d s s dese
L N O\/)‘ J’K/\ O. 0}
oL AL, S AN B L, R R L VR W N o

(RIFBE: avPoEEARESSAINFS, NFIEKRIF ERIFPEE: ovB6EEEAK (Pepl1AENEMR) +siRNAZTT (SEHEGIIIE T
HNERBEFRINRINR, FTEEEX LR ¥BEMSTN. SODIZERE) +A8EPK/PDIETR (fEFEsE+PEG) (PK/PDi
Ty ehEtEsE)

i YOUNGEN
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CNSEBENRRAES

Alnylam C16 2'-O-+7NImEsEent, g Mivelsiran/ALN-APP(AD) \HAs=R, IHRREEN
(FNER) CSFHE=HA+PRFEAD

Denali TV/OTV TFRYFCEREESTIR1/CD98hc, EaRK DNL310(MPS II,2FDA#LE DNL310_Ltm; MAPT OTV |
fXEEE> 100012 AVLAYAH). DNL628(MAPT) HA
Arrowhead TRiM-BBB INDF TR B + AN &S BT ARO-MAPT(AD). ARO- |EA
+siRNA SNCA(PD)
hZERREE SCAD SiRNA+38BEAZERR (ACO) i #HA/ICV RAG-17(SOD1-ALS) IEA5eRk(Nature Medicine
BYL(BEL, BiBix 2026.7)

35
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Alnylam——C16EIE(BIXEFII%

WO02019217459A1 HAj5H2019.05.07/US12397013B2, HEREEMFXEIEEFIRS

1. A double-stranded iIRNA agent comprising:
an antisense strand which is complementary to a target
gene;
a sense strand which is complementary to said antisense
strand; and
[onc or more lipophilic moieties ]conjugatcd only to one or
more internal positions on at least one strand, option-
ally via a linker or carrier;
wherein the one or more lipophilic moieties comprise a
éamrated or unsaturated C,-C, ¢ hydrocarbon chai[ﬂ. and
an optional functional group selected ifrom the group
consisting of hydroxyl, amine, carboxylic acid,
sulfonate, phosphate, thiol, azide, and alkyne:
herein the one or more internal positions are selecte
from the positions consisting of: positions 4-8 and

13-18 on the sense strand, and positions 6-10 and 15-18
on the antisense strand, counting from the 5'end of each

wherein the double-stranded iIRNA agent does not com-
prise a N-acetylgalactosamine (GalNAc) conjugate.

*C168EBIEMNSIRNAREK MY, (H5AMERZSINERTRINIRME
FEREEBRES, EE+F=H.

*JESIRNASHIRIR N BXIEELRIEEIER, (@ 7 ARNEE
%, EIR RIS VB Bl TIARA R, IRFARIEERY

RIFEE: WHEHEEESC4-18 (B—REIREEFIRENCI6) RS, BEEHREHEALRRNEENE.

36
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Arrowhead

W02025160275A1 HRiEH2025.01.23 EERH%E US12527877B2, #5iXH202651H20H

1. An antibody that binds a transferrin receptor (TfR1),

the antibody comprising a heavy chain that comprises a
heavy chain variable region ({ éH) hnd a light chain that

comprises a light chain variable region[ (VL); |

wherein the VH comprises:

( 8. A conjugate |comprising an antibody that binds a
transferrin receptor (TfR1) (anti-TfR1 antibody) and an
oligonucleotide-based agent, wherein the anti-TfR1 anti-
body is set forth in claim 1.

> 14.The conj ugaté of claim 11, wherein the sense strand is

< Subcutaneous (SC) administration for crossing
blood-brain barrier (BBB)

++ siRNA conjugated to a TfR-targeting ligand through

a stable, non-reversible covalent linkage

<+ Stable in circulation

conjugated to the anti-TfR1 antibody, wherein the anti-TfR1

*(FFabHER, oFE/), MBEERE, ESHISEHESIRR; 15%

antibody is(a Fab molecule. | SIS, RIS A, ﬁﬁ$£ﬁ% SRARE, |
(ESNRRESRIA,

FFEE: BRIER1BET TIRIABHEIEXEFS, NAIERSFIFTEFZNPHERERESY, IURETMEHFab,

BFiZEEMEA, ArrowheadfBETWO02025212467A1 ({RIFTMAPT siRNA+AOC) , PARRWO02026060370A1 ({RiF
SCNARISIRNA+AOC——2025F 9522103 TTiF o285, IHE %R + B ESSHIZE L)

o YOUNGEN



Denali TV (Transport Vehicle) EFli%

WO02018152326A1 ERi5H2018.02.15/ WO02019070577A1 Ei5H2018.10.01 WO02024263852A2 ERi5H2023.06.22
US11795232B2/hERE{EE US10870837B2/hEE&{EH CN121729493A, £
- — ; . 1. A protein comprising: 1. — R T 19T ELASASEQ D NO: 4-9.19-37AI38-56 1 E— Aok
1. A[polypeptlde comprising a CH3 domaln]that specifi- a. a fusion polypeptide comprising a ﬁrs[t Fc olypeptide] REE R FIOMAPT I SCEAZ 1772 (MAPT ASO) , HHIFITIRMAPT ASOEL % b— MBI T
cally binds 1o a transferrin receptor, wherein the CH3 linked to an|iduronate 2-sulfatase (IDS) hmino acid IR/ Sk 2D — NS HRIORE -
domain comprises five, six, seven, or eight substitutions in sequence, wherein the IDS amino acid sequence com-
a set of amino acid positions comprising 118, 119, 120, 122 prises a sequence having at least 90% identity to SEQ o I N W
. . N AP ; . . . 24, URUR R 1- 23 E— TR FTIRAOMAPT ASO, FLH1FTIRMAPT ASOS#ERIMD (A iish ik
210,211, 212, and 213; and (1) wherein the substitutions and ID NO: 92, and wherein the IDS amino acid sequence 4 %%2\ i - SRR
the positions are determmed with reference to amino acids is linked to the N-terminus of the first Fc polypeptide; 25. MVSURIZER2AFTR MIMAPT ASO, 3L e 7 vk LI G2 S M 435 £ 8 1 2
114-220 of SEQ ID ii and _ N (PER) SAE IR G R | 22k h45 T
least 80% identity td amino acids 114-220 of any one of SEQ b. a second F'e polypeptide comprising a sequence having
at least 90% identity to SEQ ID NO: 151 that is capable

[H)NOS3046 ]

of specifically binding to a transferrin receptor.

N~

ETV) S ey

B ¢ {
| Q
BBB receptor binding site R

engineered into the Fc for
optimal properties
and modularity

Geneti dicines for th
tTfREBI"]TEH&EI’J*? IL,“?*U 4 FCEQ Enz?’orpfh;egf;f ?fdni,trg?,:apy bra?r:edlglizﬁeglgfsste?r:icaiy

BTR, NS MK

o8 YOUNGEN
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IEEERIEES

2XEF/FEE 1EBiEtEl KEEZ BTER
Atrium AOC(#k&Avidity)  TfRT mAb-siRNALEE Bk ATR1072(PRKAG2), IND 2026H2/2027
Bl ATR1086(PLN)

Arrowhead TRiM-() GLP1REZA/ N EE R / RATFF [el7NED]



Arrowhead——GLP1 R/ FEeidiEEZ O EF

W02026030210A1 HERiEH2025.07.28 ((FE—{4RIEPCTEHiEWO02026030212A1, i5RIFIAGLP1R+RNAIRKFI, FTPK/PD modulator)

1. A compound, or a pharmaceutically acceptable salt thereof, of Formula (I'):

Targeting Ligand RNAI Agent PK/PD Modulato )
m (1"),

wherein:

the targeting ligand has affinity for a receptor present on the surface of a cardiomyocyte;
the RNAI agent comprises:
(1)  an antisense strand comprising 17-49 nucleotides wherein at least 15
nucleotides are complementary to the mRNA sequence of a gene that is expressed
in cardiomyocytes;
(1v)  asense strand that is 16-49 nucleotides in length that is at least partially
complementary to the antisense strand; and
mis 1, 2. 3,4 or5.

18.  The compound of any one of claims 1-17. wherein tfe PK/PD modul atof

selected from the group consisting of:

O\(/\oj’\/n\n/\/\/\/\/\/\/\/ ™
§—<\°Y© S

N‘N
LPl6l

Os OH
N/\WN N)k/\/\/\/\/v\/\/YDH
0 A o
(0]
s

LP194

59.

\

The compound of anv one of claims 1-58. wherein the targeting ligand has affinity

for the GLP receptpr | (GLPIR).

\
GLP-1R Binding 08 ohH
g o
OH :@’AN r\/O);/\N/\)/\ e JD o ~
N NS Nay oLy HN g B DI\{
- e < fq
37 (NH-CG)a o
\Y/\O/L\N\/ (invAb)s
Nc/@k GLP1R-SM-1205 AC000076 o
£
B
o
Q [Nenaie
PN
N .
. R AR ATIR AN S S o \/~(D/\\}° X .
GLP1R-SMA i 1 O .
HSA Binding To-e
<

AC002700
AC003362

- DEReSEIERONREZ— BEeENliRETE, REOCIMREREN GLP-1R BMURZAZEEHAS,
EEREMSMAEINET T, SUNERSD OIRIEIRRT siRNA S FREX, RItSZRREEMINESAINESEK
BEWK. X—ZES TR1 NMSNPIRAZRFBEEE —ERM: BUFIERMRRZRERA, KM B
RE < SR x AENE" NEETHRR.

~

Xt ArrowheadED FiRITHEINTPK/PD Enhancer (HEREGESIER) , BES5MEAER
BREIEE, BRESBGRERHEETERKBERE=.

(F3R58E: GLP1RE S+ +RNAITHF + PK/PD modulator,
B= TRIM L5574 (OI4iE) .




Atrium——iBAAvidity TfRT1in{i#

WO02025007063A1 EAj5H2024.06.28 EERELE US12409230B2, #5E5iXH2025809809H

1. A polynucleotide conjugate comprising an anti-trans-
ferrin receptor antibody or antigen-binding fragment thereot

conjugated to a polynucleotide that hybridizes to a target

PRKAG2 Syndrome

sequence of PLN mRNA and mediates downregulation of e i e ittt i e
the PLN mRNA in a cardiac muscle cell, wherein the :
polynucleotide hybridizes to a nucleic acid sequence at - """;".?G“‘“""'”".‘:;;‘::“‘“
positions 195-213, 242-379, 449-546, 780-811, 967-1002, T — ————
1072-1099, 1119-1138, and 1234-1253 of the PLN mRNA == I
(NM 002667.5). g <fus T
TE g — E;‘i 3%
T Comrol _ AoC 1088 " Control  AOC1072

Single dose of AOC at 3mg/kg (of siBNA) with evaluation 28 days post-dose.

FFEE: EHERZMRYME +2ERPLNAISIRNAARGAIAOC, PRIET siRNARFIHS EREERAIE—
AOC1086RIZILEF.,
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Befh/ B/ i REESInAFEE

YA F&/mE 1EIEH [ERE AN

Arrowhead TRiM Adipose X ERIBERYD SC g3l IHA,
platform 8JEIRBAEALK7 mRNA
(ARO-ALK?7) -88%(8xK-94%).
WAERERR-14.1%
Alnylam ALN-2232 AdipolLigand 1 SC =il IHH, 2026H2%uEE
(ACVR1C,ALK7) H
Arrowhead TRIM avB6ESE/INDFHEL ESIE41SPN A&k |HA
N
Judo Bio STRIKE+Megalin-  MegalinE{A&+siRNA SC =i IFRET, NHPELRSC
STRIKERs 70% SEEEFE R+ 2

BfFez



ArrowheadfgRhiEiIE——3N g R {BEX

EGEFI W02024148329A1 HRiEH2024.01.05 US12442002B2, ARO-ALK7#Z>EFI, HiEH2024.12.19

1. An RNAI agent for inhibiting expression of a Activin

1. A compound of Formula (I);
P an antisense strand wherein nucleotides 1-21 of the anti-

sense strand (5'—=3") comprise the nucleotide sequence

Y RZL ¥, -RZ
2T NSRRI 5 (5'+3": AUUGUUGGAACUAUGACAGAC (SEQ .
I). D NO: 558); and -

a sense strand that comprises a nucleotide sequence that

or a pharmaceutically acceptable salt thereof, wherein: differs by 0 or 1 nucleotides from the nucleotide sequence
(5'=3"): GUCUGUCAUAGUUCCAACAAU (SEQ ID NO:

599); Dual Lipid Conjugate

wherein all of the nucleotides of the antisense strand and all -

of the nucleotides of the sense strand are modified nucleo-

R”! and R” each independently a bond or a capping residue:

72 . ; ; 3 i 4

R““ comprises an oligonucleolide containing about 8 to about 50 nucleotides. each of ottt e s ot 8 e

AT i 2 5 - 2 . group consisting of 2'-fluoro modified nucleotides, 2'-O-
which may be lndependen“-\ modified or uandlﬁed" 111L1hy] mUdlﬁLd nucleotides, and cyclopropyl phosphonate-

2 = idasaberein the sense strand is linked to

one or more hld moietiesf and wherein each of the one or

more lipid moweties 15 mdependently selected from the group

mARIHAEESR

Y is a bond or a linker connecting at least one L! to L. when present, or to R*!;

L L . 3074 3. Sl
Y is a bond or alinker connecting at least one L to L* when present, or to R™; consisting of: Viscaiol Adipose Thste
L? and L* are each independently a linker; — 5= 0.5%
qis 1, 2, or 3, as valency permits; /W\/\/W\)OI\ & 04 St e ot =
. . e 22
tis I, 2, or 3, as valency permits; and N‘ﬁ géa 5
N Sm® :
[ L' and L? are each independently a lipid comprising from about 10 to about 50 carbon ] [ O\ g £ 10 -5.7%  -5.9%
H o
atoms. NN i 19 12.2%
O . and . -13.6%
LP-379-2 - X
Week 8
i I Study Week
I N e NS
1§;P7BE E* Egﬁ Ilnke rrﬁmj Eﬂaﬁﬁﬁﬂg m *BE HO)LPﬂf\!)( g A QN -8-Flacebo ARO-ALK7 =&~ ARO-ALK7 ¥ ARO-ALK7 - ARO-ALK7
= 10 mg 30 mg 100 mg 200 mg

EERERERTFS, IEREEHIE0-50MKEF.



AlnylamfginiEiE——Adipoligand 1

REBRERH SIS EAS SR FELiFAdipoLigand1, EFIRAFH

Adipose: Small Molecule Conjugate Elicits Robust o
Knockdown in NHP After SC Injection

NHP Data from ACVR1C
Single dose - SC - 3 mg/kg

Deep and durable knockdown Consisient activily across adipose depots at DES

150 150
z % . . T e« P8BS
E ~ as | ' !
P = £ 123+ . s Asgoligand 1
S .
£ w0 F 1004 ~ " - -
g 1 K| f . 1 ’
g 75 g b -
& £
£ w0 s o
-9
25 E 25+ . .
. e a lla = Iin lin |l R
L T 0= i S ey g LA iy
4] 43 - n &S Abdormen Ingueal Uesorvere Gonadsl Perresal  IMencapier  Perasie
Day
L adpose Brown adpose

AdipoLigand 1

v
v
v

) Alnylam



ArrowheadfitzpiBiE——avB 6B S =D Fhcid

CN109952376B, Z&sChefliIRarAbaRiEX

1. —FhavB6BERE B H Lk, HAELH .
RG'DLXaa'Xaa’L-Xaa*Xaa’L-R' (SEQ ID NO:96) (:XVIII)
e
RAEL- M E R ;
G R L-HE BREN- F 3 H 2R
DRL- KA R BR L - KA R RR £h ol
LRL- &
Xaa' JEL-TH &S s
Xaa™f&L-a- T (Abu) 5
Xaa’L- JNE M ;
Xaa4%L a-F 5 TR (Aib) ;
AT A ER , HAL S PEGH/ Bk e 3 [ .

16. U AR ZER 14 FT IR BT AL & 40, Fo op T ik av B6 K B2 1 T 74 15 RNAL 5T AR 5k , P idt

RNA A7 B 02 0§ b 5l 20 it o SRR (1 Rk o

Arrowhead{EfAlHERRIBE %

ARO-RAGE ARO-MMPT7*
3.5, RAGE MMP7
s B BB Phase 2 Phase 1
EN Bh i ML Mo K M SRR IPF
%Hxy X N BN

Tt avpB6EitidF——TAl4 =548

ra = - RUAEAR

= avp 6ECHE-PLL-RNA R

LEbOE v

I
\)g LA

RNA i 3057 (mg/ke)

ARO-RAGE IIfiFRIHRZS R

0=

=}
gw -20-]
o £
=i -
§3
£m
Q -0+
= E
2 L
§° -so{mm NHV
= M Asthma
-100

T T T -
PBO 44 mg 92 mg 184 mg
ARO-RAGE Dose (Days 1, 29)

Serum sRAGE Modeling Supports Q2 Month Dosing in Subsequent Studies



Judo Bio5hiEi1ESTRIKEES Megalin (LRP2) &[]

W02025072713A1, Hi5H20245F Sare Megalin2SthRiIASEENS R —, FEIEEE
— NSZMEIR (HERESER. BIEERS) NRNE
L: A nucleic acid conjugate agent comprising a nucleic acid conjugated to gpolymyxin moiety *D ;g@i{ztllﬁﬁ@ui ]‘:— &E’J \¥§F§‘_1ﬂ'ﬁjﬁu$&] udo

or analog thereof, wherein the nucleic acid is conjugated to the polymyxin moiety or analog Bi OEQ }sgg:pgg
by a linker. .
FHIESHEEREB
PMB decapeptide:
Ho™ © NH ’
FHIEEET

C 1 H
e \H*{“o’i\H’ TrH%
120 0-1
01 o 0 @

8' 1'251 mRNA knockdown in kidney Exposure of siRNA in kidney
0 o £, SR E :
o & 1007
H J-kH/{—\ /HJ]JK I - 3 5
N O N O—P=nucleic acid £ 075 ™
Compz\H%\O/—l-\_kNm/H_L,o N - -+ H,H;4 s : \i ; N .
i, 120t for [ i 53 E 0% = o 3 i
: —— " :
. Q o § 028 Yk - o JudoLis z " 1%
& 5 %N 2 * Judo L1b E i i
om - £ s
P - 120 2T H e H 18 P 40 @0 . W ¥ W m
01 o1 2 Days post dose [——




RAEE

N R (B BR 3B 1K IE A " BT #E (5]
GalNAc—zJRK" B[R "B
INSBRANEHEBE" FER.

L-Zilias

BRARFaMERS, BEETH
mEZL. ERZAOC, 8
FZAR. (BERBERS "$Ek”
HXNEFE.

FRiSTRER

CFIHIER, EFiBiEH,
SaENFINEEERE, 1%
IRNGEARNRIFEE, B82F
STHHINE.






