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Scheme S1. Synthetic route of PQ. 
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Figure S1. 1H NMR spectrum of PQ. 
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Figure S2. 13C NMR spectrum of PQ. 

 
Figure S3. HRMS spectrum of PQ. 
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Figure S4. UV-vis absorption (A) and fluorescence spectra (B) of 5 µM PQ in various solvents with 
different polarities. 

 
Figure S5. Fluorescence spectra of 5 µM PQ in H2O/glycerol mixtures with various glycerol frac-
tions. 

 
Figure S6. The demonstration for PQ translocation. (A) The absorbance spectra of lysates of the 
mitochondria isolated from cells stained with PQ before and after fixation. (B) Comparison of the 
absorbance at 486 nm, data represent mean±SD (n = 3). 
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Figure S7. CLSM images of HeLa cells stained by 10 µM PQ after treatment of 100 µM CCCP for 10 
min. (A) Merge of Fluorescent and bright field images; (B) Fluorescent image; (C) Bright field image. 
λex: 488 nm, λem: 550−650 nm, scale bar: 10 µm. The cell membrane, nucleus and nucleolus were 
distinct. And the whole cell inside the cell membrane, the nuclear and the nucleolus were sketched 
by the big blue circle (ROI 1), the small blue circle (ROI 2) and the yellow circle (ROI 3) individually. 

 
Figure S8. Fluorescence spectra of 5 µM PQ in the presence of yeast RNA, miRNA-21, ctDNA, pro-
teins, biotin, GSH, amino acids and H2O2 in PBS. The proteins include BSA, Lyso and HRP. The 
amino acids (AAs) include Hcy, Cys, Gly, Ala, Nor, Glu, His, Iso, Leu, Met, Phe, Pro, Ser, Thr, Try, 
and Tyr. 

 
Figure S9. CD spectra of 20 µM PQ with or without DNA/RNA (0.5mg/mL) in PBS. 
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Figure S10. The fluorescence stability of 5 µM PQ in solution in absence and presence of RNA with 
light irradiation time. λex = 480 nm, excitation slit: 10, λem = 575 nm. 

 
Figure S11. The fluorescence intensity changes of PQ (5 µM) at 575 nm in absence and presence of 
RNA under various pH. . 
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Figure S12. The fluorescence intensity changes of PQ (5 µM) at 575 nm in presence of oxidizing 
agent (0.5−5 mM H2O2) and reducing agent (0.5−5 mM VC). 

 
Figure S13. Resistance to imaging parameters. (A) The CLSM images of PQ-stained live HeLa cells 
after treatment of 10 µM and 100 µM CCCP excited by a series of laser intensities (0.1%−2.0%). The 
images of cells in 10 µM CCCP were obtained excited by laser intensities 0.1%−0.5% because the 
fluorescence was saturated under laser intensity ≥ 0.6%. (B) Corresponding Icytoplasm / Inucleolus, data 
represent mean ± SD (n = 5). 

Table S1. The photophysical properties of PQ. 

Solvent λAb /nm λem /nm Stokes shift /nm ε /M-1 •cm-1 ΦFL /% 
n-BuOH 505 566 61 4.3 × 104 2.2 

EtOH 498 565 67 4.1 × 104 0.88 
DMSO 490 579 89 3.3 × 104 1.1 
Water 465 567 102 2.8 × 104 0.13 

+RNA a 504 576 72 2.7 × 104 5.6 
+DNA a 463 567 104 3.4 × 104 0.14 
Glycerol 494 569 75 2.8 × 104 12 

λAb and λem are the linear absorption and fluorescent maximum peaks, respectively, ε is molar ab-
sorptivity, and ΦFL is fluorescence quantum yield using fluorescein (Φ = 0.95) as the standard.  
a The value of DNA phosphate/compound and RNA phosphate/compound is 200. 


