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Experimental procedures

Cell culture

HelLa cells were cultured in the MEM containing 10% FBS and antibiotics (100 units/mL penicillin
and 100 mg/mL streptomycin) in a 5% CO2 humidity incubator at 37 °C.

Confocal colocalization

After incubating HelLa cells with DiO at 37 °C for 10 min, TTVP was added into the culture, which
was then shaken for a few seconds at room temperature. The medium was then removed and the
cells were rinsed with PBS for three times and then imaged under confocal microscope. For TTVP,
the emission filter was 600-744 nm; for DiO, the emission filter was 490-600 nm.

Photostability

The TTVP-labelled HelLa cells were imaged by a confocal microscope (Zeiss laser scanning
confocal microscope LSM7 DUO) using ZEN 2009 software (Carl Zeiss). Conditions: for TTVP,
excitation wavelength: 488 nm; for DiO, excitation wavelength: 488nm (5% laser power). 600-740
nm; for BODIPY493/503 Green, the excitation was 488 nm and the emission filter was 510-553
nm.

Singlet-triplet energy gap calculations

The calculation of excited state was performed at TD-DFT CAM-B3LYP/6-31G(d) level. The

calculation of groud state and triplet state were performed at CAM-B3LYP/6-31G(d) level.

Table S1. Optical properties of AlEgens TVP and TTVP.
)\abs

AlEgens € Aem [NM] A .
mp (MM ol (@gpe Aggr( @)oo Solid (B9 (hamadkot)  [ng]?
TVP 467 25070 619 (0.2%) 629 (4.4%) 657 (4.9%) 417 5.75
TTVP 480 33517 N/A 708 (1.7%) 705 (2.7%) 97.3 0.92

dAbsorption maximum in aqueous solutions; ®Emission maximum in aqueous
solutions (10 V); 9Fluorescence quantum yield determined by a calibrated integrating
sphere; YEmission maximum in aggregation state; ®Emission maximum in solid state;
DFluorescence lifetime, measured under ambient conditions.
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Figure S1. *H NMR spectrum of TVP.
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Figure S2. 13C NMR spectrum of TVP.
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Figure S3. HRMS spectrum of compound TVP.
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Figure S4. 'H NMR spectrum of 5-(4-(diphenylamino)phenyl)thiophene-2-
carbaldehyde.
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Figure S5. *H NMR spectrum of TTVP.
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Figure S6. 13C NMR spectrum of TTVP.
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Figure S7. HRMS spectrum of compound TTVP.
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Figure S8. Particle size distributions of TVP aggregates in water/THF mixture with 90%
THF fraction.
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Figure S9. a) PL spectra of TTVP in solvents with different polarities. Concentration:
0.5 uM; excitation wavelength: 480 nm. b) The data of emission maximum in (a).
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Figure S10. Confocal images of HelLa cells stained with TTVP for different time.
Concentration: 500 nM. Scale bar = 20 pm. Aex: 488 nm (1% laser power, 0.05 uW).

Figure S11. a) Confocal images and b) bright field of living HeLa cells after incubation
with TVP (500 nM) by the use of washing procedure after incubation for 3 seconds.

Aex: 488 nm (1.2% laser power).
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Figure S12. Extension of the wash-free and plasma membrane-specific imaging
strategy to other cells. Confocal images of living a) 293T, b) HCC827, ¢) HCT116, and
d) MDCK2 cells after incubation with TTVP (500 nM) for an extremely short
incubation period (around 3 s). Aex: 488 nm (1% laser power, 0.05 pW).
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Figure S13. Chemical
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Photodegradation of ABDA with Rose Bengal (a), TTVP (d) and TVP (g). The
absorption peak area of Rose Bengal (b), TTVP (e) and TVP (h). The decomposition
rate constants of ABDA by Rose Bengal (c), TTVP (f) and TVP (1). To eliminate the
inner-filter effect, the absorption maxima were adjusted to ~0.2 OD. These



measurements were carried out under white light irradiation in DMSO/water (v:v) =
1/100. [ABDA] = 10 <[AlEgens or Rose Bengal], time interval for recording the UV-
vis spectra: 20 s.
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Figure S14. Decomposition rates of ABDA with light irradiation under different
conditions, where Ao and A are the absorbance of ABDA at 378 nm. [TTVP] = 5x10°
M, [ABDA] = 5x10" M, time interval for recording the UV-vis spectra: 60 s.
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Figure S15. Bright-field of confocal images of HeLa cell stained with TTVP upon the
increase of irradiation time. Aex: 488 nm (20% laser power, 0.925 pW).

Figure S16. Co-localization imaging of COS-7 cells stained with TTVP and DiO.
Confocal images of COS-7 cells stained with b) TTVP, ¢) CellMask Green, and d)
merged images of panels b) and c¢), and a) Bright-field. Concentrations: TTVP (0.5 uM).
The emission filter TTVP: 600-744 nm; the emission filter of CellMask Green: 490—
565 nm.
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Figure S17. Cell viability of COS-7 cells stained with different concentrations of TTVP
in the absence or presence of white light irradiation for 10 min. Light power: 10
mwW/cm?,



