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Innovative cationic or ionizable lipids have been synthetized following various modifications listed above. Several
convergent synthetic routes have been optimized to generate lipids at multigram scale.
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( Liposomes are stable at high mRNA concentration up to 7 days One cationic lipid — two delivery systems with similar behaviors

4 Liposomes with in vivo-jetRNA"+ are stable with up to 300 pg of mMRNA/mL with different sized mRNA Size (<100 nm) Zeta potential Encapsulation efficiency

: e == | 1 I I

Size of liposomes with in vivo-jetRNA®+ at 50, 100, 200 or 300 pg of MRNA/mI with a small mRNA (1929b) or at 50 ug of mRNA/ml with a small b T e . peme o DRMCHOMA
size mRNA (978b) and a medium size mRNA (4.5kb) after 15, 30, 45 and 60 min of complexation were measured by dynamic light scattering
(DLs). Size and zeta potential of liposomes with in vivo-jetRNA®+ at 50 ng/ul after 1h of complexation or LNPs at 250 ng/pl were measured by

DLS. Encapsulation efficiency was assessed by the RiboGreen assay.
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Size of liposomes with in vivo-jetRNA®+ at 50 ug/ml after 15 min, 24, 48, 72 or 96 hours or 7 days of complexation were measured by DLS. : 1 =
Caco-2 cells were transfected with liposomes formed with a mRNA/in vivo-jetRNA®+ ratio of 1:2 (Mg HLyesgent) in MRNA Buffer. 500 ng of # tevor e
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L . Caco-2 and primary human T cells were transfected with liposomes formed with a mRNA/in vivo-jetRNA®+ or jetMESSENGER® ratio of 1:2
Iposomes: efficient and safe mRNA delive ry for local and systemic (1€ iaMLreagent) in MRNA Buffer or LNPs using either 500 ng or 75 and 125 ng of mRNA encoding Luciferase or GFP for respectively 40,000
H" 2 Caco2 cells or 187,500 T cells. Luciferase or GFP expression was assessed 24 h or 48 h after transfection for respectively Caco-2 cells or T cells.
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mRNA encoding Luciferase was injected into mice using in vivo-jetRNA®+ through different administration routes. Complexes were formed mRNA encoding Luciferase was injected into mice using in vivo-/etRNA®+ or Polyplus cLNP or Dlin-MC3-DMA LNP through intravenous
with a mRNA/in vivo-jetRNA®+ ratio of 1:2 (18 aaiHL esgent) in MRNA Buffer using either 20 pg mRNA for intraperitoneal (IP) injection, 10 ug injection. Liposomes were formed using 10 g of mRNA with an mRNA/in Vivo-etRNA® ratio of 1:2 (g mcHLiesen) in MRNA Buffer,
mRNA for intravenous injection (retro-orbital injection — RO) or 5 pg mRNA for intramuscular (IM) injection. Luciferase expression was Luciferase expression was assessed 24 h post-injection. AT resgen
assessed 24 h post-injection.
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mRNA complexes were formed in 200 L of mRNA Buffer using 10 or 20 g of mRNA encoding Luciferase at a mRNA/in vivo-jetRNA®+ ratio of mRNA encoding Luciferase was injected into mice using Polyplus cLNP through different administration routes. 10 g mRNA were injected
1:2 (18 aHLeagene) and injected through intravenous injection (retro-orbital injection). 2 to 24 hours after injection, blood was collected and for intravenous injection (retro-orbital injection — RO) or 5 ug mRNA for intramuscular (IM) injection. Luciferase expression was assessed
the level of IL-6, IL-12, GM-CSF, IFN-gamma and TNF-alpha was measured by ELISA (IL-6) or MACSPlex kits. As a positive control, LPS (200 pg) 24 h post-injection.
- administered into mice. ) Y,

Conclusion
A novel family of proprietary cationic and ionizable lipids solve a current limit of LNPs in being able to target different organs and cell types. The new cationic LNP formulation ensures same delivery
efficacy as LNPs with ionisable lipids, while improving biodistribution to target organs other than liver.
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