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Table S1. Composition, formulation process and particle size characterization of LNPs shown in Figure 1.      
     

 

 
Table S2. DLS-based particle size distribution and Oligreen-based ASO encapsulation efficiency of HTS 
LNPs prepared with 1 mM total lipids, N/P = 2, different PEG-lipid species, and different PEG-lipid molar 
ratios. (DLS data reprised from our previous publication 17) 
 

 

 
      
 
 



 

Figure S1. More cryo-EM imaging fields associated with Figure 1D support the presence of lamellar and 
hexagonal phases within pre-purified ASO-LNPs. Molar ratios of the DMG-C14 PEG2k and N/P ratios are 
indicated. 



 

Figure S2. Corresponding cryo-EM images were collected for LNP formulations in pre- and post-purified 
conditions, as shown in Figure 1B. Molar ratios of the DMG-C14 PEG2k and N/P ratios are indicated. 
           
      
           
 
      
     
 
   



    

 
Figure S3. SAXS data across the library of 54 LNP formulations with different PEG-lipids. The positions of 
the SAXS signature of the disordered, HII, and Lα phases, with the approximate d spacing of ~63 Å, ~50 Å, 
and ~45 Å, are highlighted with violet, red, and blue dashed lines, respectively. 
 
 
 
 
      



 

Figure S4. Larger field cryo-EM images associated with Figure 2B show variations in the size and 
morphology of ASO-LNPs with various PEG-lipid compositions.  
 



      

 
Figure S5. Deconvolution of SAXS peaks of representative LNP formulations. Deconvolution of primary 
SAXS peaks with three Lorentz functions associated with the disordered, HII, and Lα phases. The center of 
the Lorentz function and its lower and upper bounds used in the fitting approach are highlighted. 
      
 
 



 

Figure S6. Correlations between additional SAXS peak measures, including the Lorentz function width of 
the Lα signal (A), the ratios of Lorentz function areas representing disordered and Lα phases (B), and the 
Lorentz function width of the HII signal (C), with gene knockdown efficacy across the library of 54 LNP 
formulations.  
 


