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Supplementary Figure 1. Nanoparticles demonstrate physical stability for up to 28 days 
in physiological salt solution. 28-day observation of average hydrodynamic diameter of 
fusogenic (F-mPEG) and non-fusogenic (NF-mPEG) porous silicon (pSi) nanoparticles, and 
CRV-conjugated fusogenic porous silicon nanoparticles (F-CRV) in aqueous phosphate-
buffered saline (PBS) solution, measured by DLS. Bars indicate standard deviation, n=3. 
 

  



 
Supplementary Figure 2. Identification of CRV peptide and in vitro characterization of 
macrophage binding. (a) Phage display using CX7C library was performed on J774A.1 cells 
as described in Materials and Methods. The amino acid sequences between two Cysteine 
residues of the most abundant phages enriched after three rounds of biopannings, and their 
frequency, are shown here. A consensus motif, RVLRS, is highlighted here in red. (b) FAM-
CRV, or a FAM labeled control peptide (ARA for J774A.1 cells; GGSGGSKG for Raw264.7 
cells) was mixed with indicated cells for binding as described in Materials and Methods. At 
least three independent experiments were carried out, and the representative results are 
shown here. (c) FAM-CRV was mixed with PBS or biotin-CRV for competition of binding to 
J774A.1 cells as described in Materials and Methods. Error bars, SEM. **P<0.01 (Student’s t-
test). 
 
 

  



 
Supplementary Figure 3. CRV-conjugated fusogenic particles show homing to infected 
lungs within 1h of intravenous injection. Representative images of biodistribution of DiI-
tagged fusogenic nanoparticles in healthy and infected Balb/C mice. (a) Photograph of 
harvested organs (top to bottom: heart, lungs, liver, kidneys, and spleen); (b) IVIS 200 
fluorescence image of DiI-labeled fusogenic nanoparticle without CRV conjugation (F-siIRF5-
mPEG) and fusogenic nanoparticle with CRV conjugation (F-siIRF5-CRV). ‘H-24’ indicates 
healthy Balb/C organs harvested 24h post-treatment, ‘I-1’ indicates organs harvested from 
infested mice 1h post-treatment, and ‘I-24’ indicates infected Balb/C organs 24h post-
treatment. Data are representative of n=3. The images were quantified using ImageJ 
software, given in Fig. 4b. 
 

  



 
Supplementary Figure 4. CRV-conjugation enhances selective homing to infected 
lungs. FACS analyses of calcein accumulation in homogenized Staph. aureus-infected 
Balb/C lungs. (a) PBS vs. non-fusogenic particles loaded with calcein (Cal) and conjugated to 
targeting peptide (CRV); (b) PBS vs. fusogenic particles loaded with calcein without targeting 
peptide; (c) PBS vs. fusogenic particles loaded with calcein and conjugated to targeting 
peptide. These data validate the efficacy of CRV-conjugation. Infected Balb/C were 
intravenously injected with the indicated preparations. Lungs were harvested 1h post-injection 
and homogenized. The homogenates were analyzed by FACS for cellular accumulation of 
calcein-loaded particles. NF-Cal-CRV showed no visible difference in calcein signal 
compared to PBS-injected mice. Non-targeted F-Cal-mPEG showed a slight shift in the 
calcein signal toward higher values, but targeted F-Cal-CRV demonstrated a substantial peak 
shift toward a higher degree of fluorescence. The data demonstrate that CRV-conjugation to 
fusogenic particles enables homing to infected lungs. 
 
 

  



 
Supplementary Figure 5. CRV-conjugated fusogenic pSi nanoparticles demonstrate 
effective knockdown of IRF5 in the BAL fluid of infected lungs in vivo. (a) in vivo siRNA 
knockdown efficiency (via qRT-PCR) in BAL fluid collected from Staph. aureus infected 
Balb/C mice injected with formulations for 24h. Error bars indicate standard deviation (n=6). 
*** indicates significant difference (One-way ANOVA with Tukey’s HSD post hoc test, p level 
<0.05, F (5, 30) = 26.5, p = 5.9x10-14). (b) in vivo siRNA knockdown efficiency (via qRT-PCR) 
in lung homogenates from Staph. aureus infected Balb/C mice injected with nanoparticles for 
24h. Error bars indicate standard deviation (n=6). N.S. indicates no significant difference. 
 
 

 

  



Supplementary Table 1. Lipid composition of fusogenic and non-fusogenic liposomal coatings 
expressed in molar ratio, where DMPC is 1,2-dimyristoyl-sn-glycero-3-phosphocholine, DSPE-
PEG is 1,2-distearoyl-sn-glycero-3-phosphoethanolamine-N-[methoxy(polyethylene glycol)-2000] 
(DSPE-mPEG), or 1,2-distearoyl-sn-glycero-3-phosphoethanolamine-N-
[maleimide(polyethylene glycol)-2000] (DSPE-PEG-maleimide), and DOTAP is 1,2-dioleoyl-3-
trimethylammonium-propane. 

 Lipid Composition (Molar Ratio) 
 DMPC DSPE-PEG DOTAP 

Fusogenic 76.2 3.8 20 

Non-fusogenic 96.2 3.8 0 

Fusion 
mechanism 

 

• Major structural 
component 

• Low phase transition 
temperature allows 
for liquid crystal 
phase (essential 
phase for fusion) in 
physiological 
conditions 

• For dispersion and 
stealth 

• Hypothesized to act 
as a bridge linker 
akin to SNARE 

• PEG-methoxy used 
for non-conjugated 

• PEG-maleimide used 
for targeting peptide 
conjugation 

• Cationic lipid for 
fusion and attraction 
to plasma membrane  

 

 

  



Supplementary Table 2. Table of particle size and zeta-potential measured by DLS (n=3). F-
mPEG indicates fusogenic liposome-coated pSi nanoparticles without CRV conjugation; NF-
mPEG indicates non-fusogenic liposome-coated pSi nanoparticles without CRV conjugation; F-
CRV indicates fusogenic liposome-coated pSi nanoparticles with CRV conjugation; and NF-
CRV indicates non-fusogenic liposome-coated pSi nanoparticles with CRV conjugation. 

 Average Hydrodynamic 
Diameter (nm) Zeta-Potential (mV) 

Core pSiNPs 68.1 ± 5.8 -21.3 ± 1.0 

Fusogenic (F-mPEG) 187.4 ± 5.2 9.8 ± 0.4 

Non-fusogenic (NF-mPEG) 190.8 ± 4.7 -9.1 ± 1.8 

Targeted Fusogenic (F-CRV) 225.0 ± 10.2 -3.4 ± 2.3 

Targeted Non-fusogenic (NF-CRV) 229.2 ± 7.8 -10.8 ± 0.8 
 

  



Supplementary Table 3. siRNA loading efficiency by wt.% comparison between Fusogenic 
pSiNPs and conventional platforms compiled based on literature published from 2008-2016. 

Particle Size siRNA Loading (wt. %) 

Fusogenic liposome-coated pSiNP 190 nm 20-25% 

Lipid-based Nanoparticles 50-200 nm 1-14%† 

Mesoporous Silica-Polymer Hybrid NPs 60-200 nm 1-10%‡ 
† Comparable 200 nm particles had the lowest loading amounts (< 5 wt. %)1-11 
‡ Comparable 200 nm particles had the lowest loading amounts (< 5 wt. %)12-16 
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