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Delivery method

Mechanisms

Tissues

Naked siRNA

Nonspecific uptake, unknown escape routes

Ocular, Respiratory

Small-molecule ligand conjugated to fully
modified RNAI agent

"Receptor-mediated endocytosis, systemic
circulation via subcutaneous injection.
ex) GalNAc-siRNA conjugates”

Liver, CNS, Solid tumours, other tissues

Lipid nanoparticles

EPR, increased circulation half-life, receptor-
mediated endocytosis, pH-induced lipid
ionization and membrane disruption, peptide-

induced membrane fusion

Liver, haematopoietic solid tumours, other
tissues

Antibody and antibody fragments conjugated
to siRNA or nanoparticles

Receptor-mediated endocytosis, long
circulation half-life mediated by Fc domain,
release of payload by catabolism of antibody

Liver, haematopoietic solid tumours, other
tissues

Polymer nanoparticles, PAMAM dendrimers

EPR, increased circulation half- life, receptor-

mediated endocytosis or nonspecific uptake,

enhanced endosomal escape, encapsulated
SiRNA

Solid tumours, other tissues

Aptamer-siRNA conjugates

Receptor-mediated endocytosis

Haematopoietic solid tumours

Phosphorothioate-modified single-stranded
oligonucleotides and CpG oligonucleotides

TLR9 binding to CpG (immune-stimulatory),
nonspecific uptake via gymnosis

Haematopoietic versus acute myeloid
leukaemia

Cell-penetrating peptides, endosomolytic
peptides, dynamic polyconjugates

Targeted or non-targetd uptake, enhanced
endosomal escape

Liver, nonspecific uptake into other tissues
unless targeted

Inorganic nanoparticles and other
nanomaterials

EPR, increased circulation half-life, receptor-
mediated or nonspecific uptake, siRNA
attached to surface or encapsulated

Solid tumours skin, CNS glioblastoma

Hydrophobically modified siRNAs

Binding to serum proteins, nonspecific
interactions with cell surface proteins,
gymnosis-mediated uptake

Skin, eye, placenta, other tissues

Polymer matrices, hydrogels

Retention and extended duration release in a
localized area

Solid tumour, topical wound, bone, other
tissues

Exosomes

Increased circulation half-life via CD47
expression, receptor mediated uptake

Solid tumours, other tissues

Nucleic acid nanostructures

Molecularly homogeneous multifunctional
nanostructures, receptor-mediated
endocytosis

Solid tumours, CNS, other tissues

CNS, central nervous system; DsiRNA, Dicer substrate sSiRNA; EPR, enhanced permeability and retention; FDA, US Food and Drug Administration;
GalNAc, N-acetylgalactosamine; NAG-MLP, GaINAc-conjugated melittin-like peptide; siRNN, short interfering ribonucleic neutral; SNA, spherical

nucleic acid; TLR9, Toll-like receptor 9.
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Innovating Data into Strategy and Business
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Therapeutic Condition(s) Modlflgatlon Delivery Target(s)  Sponsor Phase Status NCT ID
name chemistry system
22Y7|Y 37| HAIE sig
Onpattro . . "NCT01960348
(Patisiran, Z;T;gf;id 2-OMe, 2-F I\;chfgbl) TTR Phaﬂ';yclsgicals . 'r”c')ve 4 | Commercialized = NCT02510261
ALN-TTRO2) Y PP NCT02939820"
L . , GalNAc
Givosiran - Acute hepatic | PS,2"OMe, | _oys™ | ajagy Alnylam . Commercialized | NCT03338816
(ALN-AST) porphyrias 2'-F ) Pharmaceuticals | Approved
conjugate
. Primary ) GalNAC .
tumasiran | oroxaluria | T2 OMe T Gena | HAON Alnylam i Active, Ot |\ 103681184
(ALN-GO1) 2'-F . Pharmaceuticals recruiting
type 1 (PH1) conjugate
Vutrisiran ) GalNAc .
(ALN- Amyloidosis | > 22,_(2Me' ~SIRNA TR Phaﬂgﬁ:gicab i Ari';’;‘ti';m NCT03759379
TTRSCO2) conjugate 9
"NCT03814187
- , GalNAc . NCT03399370
( A'ES_'??SZC) Hyprzrlszﬂe P 22,_2'\/'6' SRNA | PCSK9 Novartis i Ar;z'rvj'ﬂgot NCT03400800
conjugate 9 NCT03397121
NCT03705234"
) GalNAc
Revusiran L PS, 2'-OMe, . Alnylam Completed, has
(ALN-TTRSC) Amyloidosis 2'-F SI.RNA TTR Pharmaceuticals i results NCT02319005
conjugate
SYL1001 Dry eye disease | Unmodified None TRPV1 Sylentis, S.A. Il Completed NCT03108664
NCT03549871
Fitusiran ) GalNAc
((ALN- Hemophilia Ps.2 . OMe, -siRNA AT Genzyme Il Recruiting NCT03754790
AT35C) 2'-F coniugate NCT03417102
19 NCT03417245
Delayed graft
function, other
QPH1002 ) = - plication 2'-OMe None P53 Quark i Completed | NCT02610296
(I5NP) . pharmaceuticals
of kidney
transplant
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Therapeutic Condition(s) Modlflgatlon Delivery system = Target(s) Sponsor | Phase Status NCT ID
name chemistry
U7 | LMAIE SiE
I
BMT101 ypertrop Undisclosed projected: (projected: Hugel I Recruiting | NCT03133130
scar Cholesterol-siRNA
. CTGF)
conjugate)
Hypertrophic Cp-asiRNA
0LX10010 yiicatri‘; 2-OMe, PS  (cholesterol-siRNA CTGF Olix Completed  NCT03569267
conjugate)

2'-F, 2'~fluoro substitution; 2'-OMe, 2'-methoxy group substitution; ALAS1, delta-aminolevulinate synthase 1; AT, antithrombin; CTGF, connective
tissue growth factor; GalNAc, N-acetyl-D-galactosamine; HAO1, hydroxyacid oxidase 1; LNP, lipid nanoparticle; DLin-MC3-DMA, (67,97,287,317)
-heptatriaconta-6,9,28,31-tetraen-19-y-4-(dimethylamino)butanoate; PCSK9, proprotein convertase subtilisin/kexin type 9; PS, phosphorothioate
linkage; SCN9A, sodium channel protein type 9; TRPV1, transient receptor potential cation channel subfamily V member; TTR, transthyretin
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[ 3] RNAi 2|24 2to| M 7zl S&°
Year Licensor Licensee Stage
Arrowhead pharmaceuticals Takeda Phase2
Silence therapeutics Takeda R&D
2020
Silence therapeutics AstraZeneca R&D
Olix Thea Open Innovation Pre-clinical
Alnylam pharmaceuticals Regeneron R&D
Dicerna pharmaceuticals Roche Phase1
2019
Dicerna pharmaceuticals Novo Nordisk R&D
Silence therapeutics Mallinckrodt Phase1
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[E 3] RNAI 2|24 2fo|dA Hall S&° (%)

Year Licensor Licensee Stage
Alnylam pharmaceuticals Sanofi Phase2
Dicerna pharmaceuticals Eli Lilly Phase1

2018 Dicerna pharmaceuticals Alexion R&D
Arrowhead pharmaceuticals Janssen Phase1

WAVE Life Sciences Takeda R&D
Alnylam pharmaceuticals Vir Phase2

2017
Dicerna pharmaceuticals Boehringer Ingelheim R&D
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