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Abstract: Small interfering RNA (siRNA), nucleotide drugs, are interfering with gene silencing specifically through RNA
interference (RNA1) and have been widely applied in metabolic diseases, anti-infection and tumor indications. Currently, four siRNA
drugs based on N-acetylgalactosamine (GalNAc) conjugated technology have been approved for market. In this paper, we
summarized the non-clinical toxicity characteristics and clinical adverse reactions of approved GalNAc drugs , by clarifying the
common types of toxicity in non-clinical studies identified, including off-target toxicity and non-off-target toxicity. Combined with
the practice of non-clinical studies on GalNAc-siRNA drugs, the predictable off-target toxicity and toxicity concerns in non-clinical
safety evaluation were understood to provide references for clinical trials.
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Pl 1M R Ja AR I LAS (N-1D 3 1 3 G B AL R
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B s 25 24 29 JA H 5 45 24 w] WL 4 e S I O] R
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P A AE & B R A S T e, B AR 22 13 A
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AGN-745(siRNA-027) , Allergan 24 & JT & #E [f1]
F I % A K KT (VEGF) 3244, 16 7 32 4 1 3
PR 1 (CAMD) A6 52 1& 1 siRNA 2545, BRIl R R
ANEE HLH BRGSO, T I R TR 2 B Do,

Alnylam Pharmaceuticals J¥ & [ siRNA % ¥
ARC-521, B 1£ FF{K £ HF L 1 bt Ji (HBsAg) Fl #5
DNA [k, eIl R BT i 4R N 2B R K KB i s
R EBEDT LA IRIR THIZ L.

TKM-ApoB (PRO-040201) , Hf Tekmira fi] 2 JF
J s B A 40 M b 3k 2k 1) BR 22 1 B (ApoB)
siRNA 254, F1 T JIH ] 2 0RE VA 970 o 78 MG 45 28
AR N K R KB WY v R A 2% % IR K 2% B2 g
BRI = R 7R R T A, T
SIRINA 4 i P G 2 A Y, 0SB 88 I 1T 26 301
HUBRE IR, 2 1T R DY,

Arbutus Biopharma Corporation 2 & J & X5
N TKM-100201 Al TKM-100802 ¢ 1% 1# 7 9% ¢ (1)
siRNA 2547, 8 ) 5 8 b7 IR AH OC 2 1 (VP24) R IR 1H
PR AHE SWE A (VP3S), T 9% R4 i
T L2 I LRI PRI 26 1o,

Revusiran & 1t 5 A il A XUEE siRN A CHE [r) %
R AEZE TTR mRNA) , 28 118 3 #ir GalNAc-siRNA 2
Mo AE R 22 4 PEVEAl A0 45 22 4 24 B 2% | LRI
T BT, B A BURE MRS . H K sc
452 100 mg-kg™" A WL XA o 1L BRIE IR T BE A 5
M. 7F300 mg-kg' Mk sc EE A GFMEMAF, K
WAL KRG 5% . Revusiran 7E/N R G sc EH 45
24, KRR 26 J %39 i (5 d LA 25 fa g R ER 45
ZPDEMET AP ARG RIFMN 2. KR NOAEL
930 mg-kg ! (2] AR % B & 1) 1.6 %, I A 77l &
] 25 245 AL Kk, v 7R & 100 mg kg™ AT AT
S /> A W T P R, JHF U B A 400 R 2 YA | A R
25 VLA 15 W 4 R S S A6 2 YL Ak e 4 A ¢
FEWRIED o LEMEAAR P9 R W7 B R il 5 1 , NOAEL iy

f1 71 B 200 mg kg (LN IR B BE & 1) 106 fi5) . 1E
KHA VR R 50 AR HEAT TR IR 2R R0 T 25 8 Tl 45
FIVEA , DLV AY e 2 B 5% T GalNAc-siRNA J H AR
P A 5 2 DR A% 288 24 0 R A TR S AL 24 P A 5%
2L A 5 1, B AR VP AR A Revusiran B A B 4F 1
A1 R 22 4 1, {H £ “ENDEAVOUR” I Iifi PR
WA, AR B A] L O 3 0 | JE 2
T3 AR I K S AL T D RE R L
3, MR T R IR AL 2 pIBE TS, 2R 29 4 B 18 ) 3%
WRE BT, FET R KA N 5 0 7 3 38 51 2 1 O L
PR A OC , Bl J5 Revusiran I AR ES £% (£,

SIRNA 257 I PR #0355 1 8 5 elcAs, % 1
I PR B AS R B T B A — 8 (il Fep
Al HES LR 2 AL AE 96 : (1) GalNAc i i/ % 3 1
S HAR B PR 5 (2) 7] §E 5 BB AN 1 AGO &
FI R . A PR AR GalNAc BE 44/3% 3 7 1 XU, A
FH i R 4 K BIORE (LNPs) i3 1% 5 GalNAc 45 & 8l A 45
A ) siRNA , i 3o 37 5 7 Hb i Bk AGO S M 4, 174k
T H 6P siRNA FF 8 PRz m . WF 5T 45 R0,
GalNAc-¥E# ¥ IR WP H K R R R £ 2
JR A, i AGO2-siRNA RISC(HFE AGO1 B AGO4) &
R AR RS 5 RZHE T EZ RN
J7 1280, GalNAc-siRNA A] DL i 10 Bk 5 e X
#0431 F BB RNA SR A S 4% 52 40 36 M i B
RwiEs

Janas SFUTE ZGW T R TRE T B, 253 5 ORI
BN 3 A AR BRI B B S AT, WL
BI04 A B ]
WHY, FFBE T i 2 % o 122N AR AT BB F T RNAT Y
S, 9 H BBl SCBE R XS OR Bh, R BF A
U5 microRNA J& P . W 5 & L BH BT siRNA RISC
T% 1%, BEL BT siRNA-RISC & &) 5 [ SUEEAL &1 1)
SR 4h B s LA RTE AN AR A 25 AS M 1 A O R e B
HIA B AT BE SIRNA JFR 7 X 38, 75 2 B 24 0K 7
BT RGN, KB R ERRAR. AR, @I
Xof 2% HF RIS R 2 AR sTRINA 4K, 2 45 460 o JHF 2851k 1%
AR, D@ IR X8 RO R e
B AT DA LR 3K 2 7 27 A4 e I B80S 205 7 g X7
I ] DL KRR FE b /b siRNA 5 4 18] 1) T 75 v
RAE . BRI N BT B M 0 78 E TR IR T g 4 i Y
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