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Figure S1. Synthesis and 1H-NMR of PAMD. 

 

Figure S2. CXCR4 antagonism of PAMD@PFOB vs. PAMD. (A) CXCR4 receptor redistribution 

assay in U2OS cells expressing GFP-tagged CXCR4 (green). Scale bar = 100 μm. (B) EC50 values 

determined from the receptor redistribution assay (n = 3). AMD3100 was used as the positive 

control. 

 

Figure S3. Cytotoxicity of PAMD@PFOB in the HPLFs (IPF), HPLFs (NDC), and MPLFs (IPF). 

 

Figure S4. (A) Migration of HPLFs (NDC&IPF). (B) x-fold changes in CXCR4 mRNA expression 

between NDC and IPF. (C) STAT3, col1a1 and col1a2 mRNA expression in HPLFs (NDC) and 

after treatment with PAMD@PFOB/siSTAT3 in HPLFs (IPF). 

 

Figure S5. Physicochemical characterization of PAMD@PFOB/siRNA EPs. Heparin-induced 

siRNA release from PAMD@PFOB/siRNA emulsion polyplexes (w/w = 4) with increasing 

heparin concentration. 

 

Figure S6. Stability of PAMD@PFOB/siRNA within pulmonary surfactant. (A) Fluorescence 

emission spectra of Cy5-PAMD/Cy3-siRNA, and Cy5-PAMD@PFOB/Cy3-siRNA EPs 

(excitation at 550 nm) after coincubation with 20% pulmonary surfactant for 0 h and 5 h. (B) 

Pulmonary surfactant stability assay of PAMD@PFOB/siRNA EPs compared with naked siRNA. 

(C) Pulmonary surfactant stability assay of PAMD@PFOB/siRNA EPs. PAMD@PFOB/siRNA 

were incubated with pulmonary surfactant for 24 h, then the agarose gel was run directly without 

using heparin to release siRNA. (D) Integrity of PAMD@PFOB/siRNA after incubation with 

pulmonary surfactant.  

 

Figure S7. Representative image of BLM-induced pulmonary fibrosis mice. (A) Schematic 

illustration. (B) Representative images from the histopathological examination of the lung sections 

with H&E, Masson’s staining, and IHC staining of the CXCR4 in BLM-induced pulmonary 

fibrosis. 4x: Scale bar = 1000 μm. 20x: scale bar = 200 μm. (C) Activation of the STAT3 signaling 

in BLM-induced pulmonary fibrosis (female mice). 



 

Figure S8. Accumulation of collagen I and expression of α-SMA in BLM-induced PF male and 

female mice. Representative image of immunofluorescence staining for collagen I (red) and α-

SMA (green) co-stained with DAPI (nuclei) (A: male mice. B: female mice. Scale bar = 100 μm). 

Quantitative analysis of immunofluorescence staining for collagen I (C) and α-SMA (D).  

 

Figure S9. Biodistribution of the PAMD@PFOB/siRNA EPs (w/w = 4, 40 μL/mouse, 15 μg FAM-

siRNA per mouse) at different stages of BLM-induced pulmonary fibrosis. (A) Timeline of the 

biodistribution study. On day 0, 7, 15, 28, PAMD-Cy5@PFOB/FAM-siRNA were given by 

intratracheal instillation. Five hours after the instillation, whole-body fluorescence imaging was 

conducted. Then, the animals were sacrificed, and fluorescence of major organs quantified from 

ex vivo images. Lungs were collected and embedded for frozen tissue specimens, then stained with 

DAPI (nuclei). Confocal microscopy was used to image the whole lung slice. (B) Fluorescence in 

major organs. (C) Whole-body fluorescence after intratracheal administration of EPs. (D) Ex vivo 

quantification of fluorescence distribution in major organs at different time points. (E) Intra-lung 

distribution of EPs. 

 

Figure S10. Intra-lung distribution of PAMD/siRNA prepared with Cy5-labeled PAMD (red) and 

FAM-siRNA (green), nuclei (blue).  

 

Figure S11. Representative images from the histopathological examination of the lung sections 

with H&E and Masson’s staining of the two mice that survived for 60 days following treatment 

with PAMD@PFOB/siSTAT3. 
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(excitation at 550 nm) after coincubation with 20% pulmonary surfactant for 0 h and 5 h. (B) 

Pulmonary surfactant stability assay of PAMD@PFOB/siRNA EPs compared with naked siRNA. 

(C) Pulmonary surfactant stability assay of PAMD@PFOB/siRNA EPs. PAMD@PFOB/siRNA 

were incubated with pulmonary surfactant for 24 h, then the agarose gel was run directly without 
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Figure S7. Representative image of BLM-induced pulmonary fibrosis mice. (A) Schematic 

illustration. (B) Representative images from the histopathological examination of the lung sections 

with H&E, Masson’s staining, and IHC staining of the CXCR4 in BLM-induced pulmonary 

fibrosis. 4x: Scale bar = 1000 μm. 20x: scale bar = 200 μm. (C) Activation of the STAT3 signaling 

in BLM-induced pulmonary fibrosis (female mice).  



 
Figure S8. Accumulation of collagen I and expression of α-SMA in BLM-induced IPF male and 

female mice. Representative image of immunofluorescence staining for collagen I (red) and α-

SMA (green) co-stained with DAPI (nuclei) (A&B: male mice. C&D: female mice. A&C: 40x, 

scale bar = 100 μm. B&D: 63x, scale bar = 60 μm). Quantitative analysis of immunofluorescence 

staining for collagen I (E) and α-SMA (F).  



 
 

Figure S9. Biodistribution of the PAMD@PFOB/siRNA EPs (w/w = 4, 40 μL/mouse, 15 μg FAM-

siRNA per mouse) at different stages of BLM-induced pulmonary fibrosis. (A) Timeline of the 

biodistribution study. On day 0, 7, 15, 28, PAMD-Cy5@PFOB/FAM-siRNA were given by 

intratracheal instillation. Five hours after the instillation, whole-body fluorescence imaging was 
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DAPI (nuclei). Confocal microscopy was used to image the whole lung slice. (B) Fluorescence in 

major organs. (C) Whole-body fluorescence after intratracheal administration of EPs. (D) Ex vivo 

quantification of fluorescence distribution in major organs at different time points. (E) Intra-lung 

distribution of EPs. 

  



 

Figure S10. Intra-lung distribution of PAMD/siRNA prepared with Cy5-labeled PAMD (red) and 

FAM-siRNA (green), nuclei (blue).   



 
 

 

Figure S11. Representative images from the histopathological examination of the lung sections 

with H&E and Masson’s staining of the two mice that survived for 60 days following treatment 

with PAMD@PFOB/siSTAT3. 


