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Scheme S1. Synthesis of Cy5.5.
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Scheme S2. Synthesis of the quencher.



Figure S1. 1H-NMR spectra of N,2,3,3-tetramethylbenzoindolenium iodide (a), N-

(carboxypentyl)-2,3,3-trimethylbenzoindolenium bromide (b) and Cy5.5 (c). 13C-

NMR spectrum of Cy5.5 (d).



Figure S2. The mass spectrum of Cy5.5.



Figure S3. 1H-NMR and 13C-NMR spectra of 2,3,3-trimethyl-5-nitroindole (a, b), 

2,3,3-trimethyl-5-aminoindole (c ,d), N,N’,N’-triethyl-2,3,3-trimethyl-5-

aminoindolenium iodide (e, f) and the quencher (g, h).



Figure S4. The mass spectrum of the quencher.



Figure S5. Images of fluorescence microscope of HepG2 cells cultivated with the 

mixed micelles which were or weren’t acidized with diluted hydrochloric acid before 

observation at 2 h, 6 h and 12 h.



Figure S6. 1H-NMR spectra (in D2O) of butyl (a) and isopropyl (b) protons in the 

copolymer adjacent to nitrogen atoms at different protonation degrees.

As the increase of protonation degree, the chemical shifts of the peaks at about 

3.5ppm (corresponding to the hydrogen atom linked to the carbon atom next to the 

nitrogen atom on the isopropyl group) and 3.15ppm (corresponding to the hydrogen 

atom linked to the carbon atom next to the nitrogen atom on the n-butyl group) hardly 

changed, and the integration of the peaks increased. It illustrated that the polymers we 

synthesized could form micelles and similar pH cooperativity like the result of Li et al. 

[1] is observed.
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