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A Can we predict LNP organization and stability with MD?
A LNP organization, pH response
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C C Z00 of lonizable Lipids in Lipid Nanoparticles

A Protonable amine-based headgroup Lipid 2

A Apparent pKa 6-7 )W
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A Affected by the overall composition i helper lipids, PEGylated lipids

A Differing position o
A Biodegradable tails O)W
A Branching/unsaturation Lipid 10 o

DlIinMC3DMA HOV\NWOJW

(@)
ALC 0315 °
(@)
(@)
SM102 4 (XZ\



Lipid Nanoparticle Composition
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A Internal LNP structure not fully resolved HO” "~
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A Depends on 0
A Lipid composition
A Encapsulated RNA

PEGylated lipid (ALC 01%87 PEG units))
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CG self assembly in acidic pH
A Rapid assembly
A RNA encapsulated inside LNP
A Water droplets inside LNP
A Rough shape

Ve ~ ~

nnnn fALARAY ta9y &AYdA FGSR yySFfAy3Is al we¢lLblL o3 OK2f S&G SN

tf2y0é20ts adT ~NBE20SNE adT 2 SDORWPDEhEMBZBI27ENKDHER1B6. > t T %I 2NF £ X CPT hi



Institute

C | SATRIN Longer RNA chain

A RNA-rich region i unequally distributed
A Large water droplet

A Lipid hexagonal phase
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RNA-free LNPs

A Higher hydration level
A Several water droplets inside
A Separated by lipid bilayers

Charged
35

Water fraction (%)

Time (ps)
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A polyAU siRNA

A 20 nm in diameter

A Inverted hexagonal phase i IL, cholesterol
A Hydration, neutralization

A TS2CG
A Covered by mixture of IL, cholesterol, DSPC
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C |2 Lipid phase preference

A Lipid 10, MC3'i preserve inverse hexagonal phase

A Lipid 2 i multicompartmental vesicle
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100 % water, 0 % ions 100 % water, 100 % ions

100 % water, 50 % ions
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LNP Hydration/ion content

A Water equilibrates during the simulation
A lons depend on initial structure

Initial LNP lipid
organisation

~4000 lipids, reactiof A St R aAYdzZ F GSR yySIftAy3as

Y 2 DZ 6 & S = Mdrtith 3 buitding odks forfLigid Nanoparticle desi
ChemRxi2024. 10.26434/chemrxi2024bf4n8



Real-scale LNP

A MC3-based LNP
A Self-assembly simulation
A ~50 nm in diameter

A More bleb-phase organization
A RNA-rich phase
A Water-rich phase
A Non-spherical organization
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LNP Deprotonation

A Neutral pH
A 801 20% - large structural changes

A Dehydration
ARNA Abl ebfi phase
A Protonated IL surround RNA

A RNA
A Interaction with IL(+1)
A Interaction with water + LNP surface
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