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Figure S1. Synthetic procedure of PF33 (A) and GPH (B). 

 

 

 

Figure S2. Characterization of PF33 and GPH. (A) The 19F-NMR spectra of PF33; (B) 

The 1H-NMR spectra of GPH and raw materials. 
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Figure S3. Analysis of the CD44 receptor expression on HepG2 cells by flow 

cytometry.  

 

 

 

Figure S4. Cellular uptake of HepG2 cells incubated with CHAIN/pCas13a 

determined by flow cytometry. 
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Figure S5. Cellular targeting of HepG2 cells incubated with CHAIN/pCas13a and 

HAC/pCas13a determined by flow cytometry. (A) Flow cytomery data; (B) Uptake 

efficiency (*** p < 0.001); (C) Mean fluoresence intensity (*** p < 0.001).  

 

 

 

Figure S6. Cellular uptake in HepG2 cells incubated with CHAIN/pCas13a (with or 

without free galactopyranoside (1 mM) or/and HA (10 mg/mL) competition) 

determined by flow cytometry.  
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Figure S7. Colocalization of red (Lysotracker), green (YOYO-1-pDNA) and blue 

(Hoechst) fluorescence of merged cells from Figure 3D. 
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Figure S8. Transfection efficiency of different groups determined by flow cytometry. 
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Figure S9. Fluorescence images of CHAIN/pCas13a-msfGFP (A) and 

PF33/pCas13a-msfGFP (B) in medium containing 0~30% serum in HepG2 cells. Scale 

bars: 500 μm. 
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Figure S10. Analysis of the transfection efficiency of CHAIN/pCas13a-msfGFP (A) 

and PF33/pCas13a-msfGFP (B) in medium containing 0~30% serum in HepG2 cells. 

 

 

 
Figure S11. In vivo miR-21 expression examined by stem-loop RT-qPCR. P-values 

are the mean ± SEM (n = 5, ** p < 0.01). 
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Figure S12. CBC test and blood chemistry profile analysis after different treatments. 

 

 

 
Figure S13. Representative histological sections of major organs stained with H&E. 

a: PBS, b: GPH, c: pCas13a-crRNA1, d: CHAIN/pCas13a, e: HAC/pCas13a-crRNA1, 

and f: CHAIN/pCas13a-crRNA1. Scale bars, 20 μm. 
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