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1. Comparison between the absorption and emission of HBDI and Lys-V
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Figure S1. The normalized absorption and emission of HBDI and Lys-V in water (pH 7.0, containing
1% DMSO).

2. Solvent Effect
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Figure S2. (a) Normalized UV-Vis absorption and (b) normalized fluorescence spectra of the probe Lys-
V (10 uM) in different solvents.

3. pH Titration.
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Figure S3. (a) UV-Vis absorption and (b) fluorescence spectra of the probe Lys-V (10 uM) in different
pH aqueous solutions. The pH was adjusted by addition of HCI (0.1 M) and NaOH (0.1 M). A = 430

nm.



4. Temperature Measurement
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Figure S4. Temperature-varied fluorescence spectra of the probe Lys-V (10 uM) in water/glycerol (5/95)
solution. Aex =430 nm, pH = 7.0.
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Figure S5. Fluorescence spectra of the probe Lys-V (10 uM) in (a) water and (c) glycerol at different
temperature (20°C, 30°C, 40°C, 50°C). Fluorescence intensity maxima (515 nm) in (b) water and (d)
glycerol. Aex =430 nm, pH = 7.0.



5. Viscosity Measurement at different pH values
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Figure S6. (a-f) Fluorescence spectra of the probe Lys-V (10 uM) in different pH aqueous buffer
solutions at various viscosities, (a) 7.90 cP, (b) 32.50 cP, (c) 78.90 cP, (d) 140.60 cP, (e) 246.70 cP, (f)
438.40 cP. dex = 430 nm.
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Figure S7. Fluorescence spectrum of Lys-V (10 uM) with increasing of solvents viscosity (from 7.9 cP
to 438.4 cP, pH 4.0, containing 1% DMSO). (Inset: linear relation between the Log FI and Log Viscosity).

Aex = 430 nm. Temperature: 25°C.
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Figure S8. Fluorescence spectrum of Lys-V (10 uM) with increasing of solvents viscosity (from 7.9 cP
t0 438.4 cP, pH 5.0, containing 1% DMSO). (Inset: linear relation between the Log FI and Log Viscosity).

Aex = 430 nm. Temperature: 25°C.

6. MTT Assay of Lys-V
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Figure S9. Cell viability of MCF-7 cells after incubation with different concentrations of Lys-V for 12



hours. (Concentration: 0 uM, 10 uM, 20 uM, 30 uM, 40 pM, 50 pM).

7. Fluorescence Images

a) Lys-V Lystracker Overlay Bright field

b) c)

Co-localization parameters of

Lys-V (ch1) and Lysotracker (ch2)
Pearson’s correlation Rr=0.832730
Overlap coefficient R = 0.934499
Overlap coofficient  k1=0.282688

Overlap coofficlent k2= 0.S83350
Co-ocalization (ch2>0) mi= 0.960078
Codocalizstion [¢h1>0) m2= 0,800944

Figure S10. The Lysosome-targeting properties of probe Lys-V in live MCF-7 cells. The colocalization
imaging of (a) Lys-V and (b) Lyso-Tracker Red costained living MCF-7 cells. Green image: the probe
Lys-V stained signal collected from channel 1 (490 nm-610 nm). Red image: Lyso-Tracker labeled signal
collected at 650 nm—800 nm (Pearson’s correlation Rr = 0.933 and overlap coefficient R = 0.934). Scale

bar in a) is 50 pm, in b) is 25 pm. Excited at 405 nm.

8. Movie S1

The dynamic changes of intracellular lysosomal viscosity through direct observing of
the fluorescence signal changes was captured by merging the fluorescence images taken
from every five minutes after dexamethasone stimulation.



9. HRMS and NMR Spectra
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Figure S11. HRMS of Lys-V.
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Figure S12. '"H-NMR (400MHz, D

MSO-ds) spectrum of Compound 1.
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Figure S13. 3C-NMR (101MHz, DMSO-ds) spectrum of Compound 1.
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Figure S14. 'H-NMR (400MHz, DMSO-ds) spectrum of Compound HBDI.
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Figure S15.3C-NMR (101MHz, DMSO-d) spectrum of Compound HBDI.
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Figure S16. 'H-NMR (400MHz, DMSO-ds) spectrum of Compound 3.
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Figure S18. 'H-NMR (400MHz, CDCl;) spectrum of Compound Lys-V.
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Figure S19. 3C-NMR (101MHz, CDCl;) spectrum of Compound Lys-V.
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