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Vitravene fomivirsen ToFEUA PS(full) - - 1998 1999 - CMV IE2 mRNA CMVi4#afE 45 (AIDSEHE) BHFEN
Macugen pegaptanib FIae— 2'-OMe, 2°-F PEG - 2004 2006 2008 VEGF165 (#>/\498) BHAINEER T E HEFAERN
Kynamro mipomersen FLFtR PS(full), 2'-MOE - - 2013 - - ApoB-100 mRNA Eﬁﬁ%???fgﬁ KT
Exondys 51 eteplirsen FUFEUR EILTAY) /5EE s 5 2016 - 5 Dystrophin pre-mRNA FarURBFHOANO T — BIRA
Spinraza nusinersen ~ FFEUR PS(full), 2"-MOE - - 2016 2017 2017 SMN2 pre-mRNA HRETER B iz
Tegsedi inotersen ToFEAA PS(full), 2’-MOE - - 2018 2018 - TTR mRNA ATTR7ZzOAF—R ET
Onpattro patisiran siRNA 2'-OMe - LNP 2018 2018 2019 TTR mRNA ATTR7ZzOAF—R IRA
Waylivia  volanesorsen FLF R PS(full), 2’-MOE - - - 2019 - ApoCIll mRNA RiEMEh/Oz /02 M BT
Givlaari givosiran SiRNA PS(partial), 2-OMe, 2-F  GalNAc - 2019 2020 2021 ALAS1 mRNA SEFERILT ) E BT
Vyondys 53  golodirsen ToFtUAR EILTA) I V%ER - - 2019 - - Dystrophin pre-mRNA TalvzURBHURA AT — EiRMA
Viltepso viltolarsen FoFEUR EILTH) /% EE - - 2020 - 2020  Dystrophin pre-mRNA FTalzRBFHUAMO T — FHIRMA
Oxlumo lumasiran siRNA PS(partial), 2'-OMe, 2'-F  GalNAc - 2020 2020 - HAO1 mRNA RSB RE [ B BT
Leqvio inclisiran SiRNA PS(partial), 2-OMe, 2'-F  GalNAc - 2021 2020 2023 PCSK9 mRNA %égg%%;f%m&ﬁ KT
Amondys 45 casimersen TFLFELR EILTA) /1% - - 2021 - - Dystrophin pre-mRNA TalvzRBHUAMO T — EiRMA
Amvuttra vutrisiran siRNA PS(partial), 2'-OMe, 2'-F  GalNAc - 2022 2022 2022 TTR mRNA ATTR7ZO4AF—1R BT
Qalsody tofersen ToFELA PS(partial), 2'-MOE - - 2023 2024 2024 SOD1 mRNA FEEERIREILE BHREN
Izervay a“a";gsﬁf“ad 7IaT— 2-OMe, 2'-F PEG - 2023 - 2025 WHETFCS (ArvHE)  MEREHEESIMBRRMENE  WHFEN
Rivfloza nedosiran siRNA PS(partial), 2'-OMe, 2'-F  GalNAc - 2023 - - LDHA mRNA EREUES S aIBRAE [ B ET
Wainua eplontersen ToFEUA PS(partial), 2'-MOE GalNAc - 2023 2025 - TTR mRNA ATTR7zO4F— A KT
Rytelo imetelstat 7L Ft R  thio-phosphoramidate  C16 . 2024 2025 - 784 3’;&;5*“%’ iﬁgﬁfﬁﬁ;ﬂ?ﬁ%ﬁ%ﬁi #BiRA
Tryngolza olezarsen FoFUA PS(full), 2'-MOE GalNAc - 2024 2025 - ApoClil mRNA RiEtSHh 00 miE BT
Qfitlia fitusiran siRNA PS(partial), 2'-OMe, 2'-F  GalNAc - 2025 - - Antithrombin mRNA R HAR LB KT
Dawnzera donidalorsen FoFtEU2R PS(partial), 2’-MOE GalNAc - 2025 2026 - PKK mRNA BT B R E -
Redemplo plozasiran siRNA PS(partial), 2'-OMe, 2'-F  GalNAc 2025 - ApoClll mRNA RiEEEhO3o/00 M BT
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Gene Name ASO Strategy Gene Name ASO Strategy Gene Name ASO Strategy
ADCY5 Allele-selective GARS1 Allele-selective PFN1 Allele-selective
ANXA11 Allele-selective GBE1 Splicing modulation PLA2G6 Splicing modulation
ASXL3 Non-allele-selective GNAO1 Allele-selective PLP1 Splicing modulation
ATL1 Allele-selective GRIA1 Allele-selective PRPH2 Allele-selective
ATM Splicing modulation GUCA1A Allele-selective RHOBTB2 Allele-selective
ATN1 Non-allele-selective H3F3A Non-allele-selective SAA1 Non-allele-selective
CACNA1A Allele-selective HNRNPH2 Non-allele-selective SAMDIL Allele-selective
CACNA1E Allele-selective KCNB1 Allele-selective SCN2A Allele-selective
CAMK4 Allele-selective KCNH1 Allele-selective SCNS8A Splicing modulation
CHCHD10 Non-allele-selective KCNQ2 Allele-selective SERPINI1 Non-allele-selective
CLCN7 Allele-selective KCNT2 Non-allele-selective SETX Allele-selective
DHDDS Allele-selective KIF1A Allele-selective SLC12A6 Allele-selective
DNAJC5 Allele-selective LMNB1 Non-allele-selective SLC37A4 Allele-selective
DNM1 Allele-selective MAPKSIP3 Allele-selective SPTAN1 Allele-selective
DYRK1A Upregulation NALCN Allele-selective SPTLCA1 Allele-selective
EIF2AK2 Allele-selective NARS1 Allele-selective _
ELP1 Splicing modulation NEFH Allele-selective TARDBP (TDP43)  Allele-selective
FBXO31 Allele-selective PACS1 Non-allele-selective TUBB4A Non-allele-selective
FLVCRA1 Splicing modulation PACS2 Non-allele-selective UBTF Allele-selective
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Considerations for the use of the N=1 Collaborative
Plausible Mechanism Framework to Today, individualized medicines are possible.
Develop Individualized Therapies that
Target Specific Genetic Conditions e
with Known Biological Cause

Draft Guidance for Industry
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- ZIERAOREFEMZEMEMNERASN TS European collaboration
- B (RABEEBEDOFTR) OF—4HFETS to treat 1 patient with T mutation

with anti-sense oligo nucleotide therapy
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