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Supplementary Figure 1: (A) EMSA assay showing successful conjugation of the Cy5 DNA oligonucleotide to the RNA aptamers, A-1 and G-3. An 8% TBE gel (Novex™, Thermofisher Scientific, MA) was subject to electrophoresis for 30 minutes at 180V under native conditions. The gel was soaked in a 2µg/mL EtBr solution for 10 minutes, washed 3 X with distilled water and visualized using a Bio-Rad EZ Gel Doc system (Bio-Rad). (B-C) MALDI MS analysis of a lipid-peptide conjugate prepared in this study. (B) The desired modified T7 peptide was characterized via MALDI-TOF spectrometry with [M+H]+ calc. 1455.00, [M+H]+ found  1455.20. (C) The modified Tat peptide was characterized with [M+H]+ calc. 2121.48, [M+H]+ found. 2121.17.
[image: ]Supplementary Figure 2: LNPs visualized using TEM. LNPs show consistent size and uniformity across different formulations. (A) Representative images for each formulation and (B) size distribution analysis. At least 3 images for each formulation was used to determine the size distribution using ImageJ software (version 1.53a, NIH). The sizes observed under TEM confirm the observations by DLS and NTA.
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Supplementary Figure 3: hCMEC/D3 cells were subject to immunofluorescence to determine the expression of the tight junction protein, Claudin-5 after culture in transwell apical chambers. Confirmation of Claudin-5 expression (A) suggests that a successful tight junction layer was formed in the in vitro culture. Further, resistivity was measured over time (B) to determine when the in vitro culture reached approximately ~30 Ω.cm2. This resistivity measurement also confirms tight junction formation in the hCMEC/D3 cell line in culture. Assays started when cultures had reached a resistivity of 30 Ω.cm2 ranging between 6-12 days.
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Supplementary Figure 4: Histograms showing LNP uptake in the different cell lines, and their corresponding MFI shifts. Top and bottom left are HEK293T cells and HEK293T-GP160 expressing cells exposed to LNP-A-1 with either T7 or Tat peptide post inserted. Top and bottom right are HeLa and TZMbl cells exposed to LNP-G-3 with either T7 or Tat peptide post inserted. Histograms show the increase in intensity and shift (to the right) in MFI intensity when the LNPs with aptamers are exposed to their target cells, compared to their non-target cells.
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