Supporting information
Comprehensive Insights into Intracellular Fate of WS2 Nanosheets for Enhanced Photothermal Therapeutic Outcomes via Exocytosis-Inhibition
Na Kong*, Li Ding, Xiaobin Zeng, Junqing Wang, Wenliang Li, Sanjun Shi, Silvia Tian Gan, Xianbing Zhu*, Wei Tao, Xiaoyuan Ji*
*Corresponding author: 

Xiaoyuan Ji, Center Lab of Longhua Branch, and Department of Infectious Disease, Shenzhen People’s Hospital, 2nd Clinical Medical College of Jinan University, Shenzhen 518120, Guangdong Province, China. E-mail: jixiaoyuan007@163.com 
Na Kong: School of Medicine, Zhejiang University, Hangzhou 310012, Zhejiang, China. E-mail: kongna@zju.edu.cn 

Xianbing Zhu, Department of Biochemistry, Rosalind and Morris Goodman Cancer Research Center, McGill University, Montreal, Quebec H3A 1A3, Canada. E-mail: xianbing.zhu@mail.mcgill.ca
Li Ding and Xianbing Zhu: School of Life Sciences, Tsinghua University, Beijing 100084, China 
Xiaobin Zeng: Center Lab of Longhua Branch, and Department of Infectious Disease, Shenzhen People’s Hospital, 2nd Clinical Medical College of Jinan University, Shenzhen 518120, Guangdong Province, China.
Junqing Wang, Wenliang Li, Sanjun Shi, Silvia Tian Gan, Wei Tao, and Xiaoyuan Ji: Brigham and Women’s Hospital, Harvard Medical School, Boston, Massachusetts 02115, United States.

[image: image25.png]



Figure S1. XPS spectra of WS2-PEG NSs.
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Figure S2. a) UV-vis-NIR absorbance spectra and b) Linear relationship between concentration and absorbance of WS2-PEG NSs at 808 nm
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Figure S3. IR thermal images of WS2-PEG NSs solution with different concentrations (0.1, 0.2, and 0.3 mg/mL) under the NIR laser (808 nm, 0.5 W cm−2); irradiation recorded by an IR camera.
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Figure S4. The internalization of fluorescent WS2-NSs was monitored by flow cytometer at indicated time point in (b) HeLa cells and (c) MCF-7 cells.
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Figure S5. (a) HeLa and (b) MCF-7 cells were pretreated with or without sodiumazide (0.1%) and baﬁlomycin A (0.05 μM) for 30 min. Then cells were incubated with ﬂuorescent WS2 NSs for 2 h. Flow cytometer was used to measure the cytoplasmic ﬂuorescence.
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Figure S6. (a) MCF-7 cells were transfected with EGFP-Clathrin plasmid, then the cells were incubated with WS2-PEG/RB NSs for 2 h. The co-localization was determined by CLSM. (b) MCF-7 cells were transfected with EGFP- Caveolae plasmid, then the cells were incubated with WS2-PEG/RB NSs for 2 h. The co-localization was determined by CLSM. (c) MCF-7 cells were transfected with EGFP- Rad34 plasmid, then the cells were incubated with WS2-PEG/RB NSs for 2 h. The co-localization was determined by CLSM. (d) MCF-7 cells were first treated with different inhibitors (rottlerin, 2.6 μg/mL; sucrose, 100 mg/mL; chlorpromazine, 8 μg/mL; nyatatin, 100 μg/mL) for 2 h. Then cells were incubated with WS2-PEG/RB NSs for another 3 h. The cytoplasmic fluorescence was determined by flow cytometer. Scale bars: 10 μm.
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Figure S7. HeLa were transfected with (a) EGFP-Arf6, (b) EGFP-RhoA, (c) EGFP-cdc42, (d) EGFP-Flotillin plasmid, then the cells were incubated with WS2-PEG/RB NSs for 2 h. The co-localization was determined by CLSM. Scale bars: 10 μm.
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Figure S8. MCF-7 were transfected with (a) EGFP-Arf6, (b) EGFP-RhoA, (c) EGFP-cdc42, (d) EGFP-Flotillin plasmid, then the cells were incubated with WS2-PEG/RB NSs for 2 h. The co-localization was determined by CLSM. Scale bars: 10 μm.
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Figure S9. Hela cells were incubated with different endocytosis inhibitors (a) Nystatin, (b) Sucrose, (c) Chlorpromazine, (d) Rottlerin for 2 h. Then cell viability was measured by MTT assay. 
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Figure S10. MCF-7 cells were incubated with different endocytosis inhibitors (a) Nystatin, (b) Sucrose, (c) Chlorpromazine, (d) Rottlerin for 2 h. Then cell viability was measured by MTT assay.
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Figure S11. The accumulation of WS2 NSs in lysosome. Schematic diagram of internalization pathways of WS2 NSs in (a) MCF-7 cells. (b) MCF-7 cells were transfected with EGFP-Rab5 plasmid, then the cells were incubated with WS2-PEG/RB NSs for 2 h. The co-localization was determined by CLSM. (c) MCF-7 cells were transfected with EGFP- Rad7 plasmid, then the cells were incubated with WS2-PEG/RB NSs for 2 h. The co-localization was determined by CLSM. (d) MCF-7 cells were first incubated with WS2-PEG/RB NSs for 2 h, and then the immunofluorescence experiment was applied to examine the co-localization between lysosome and WS2-PEG/RB NSs. The antibody targeting Lamp1 was used to identify lysosome. Scale bars: 10 μm.
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Figure S12. MCF-7 cells were transfected with EGFP-Rab34 plasmid. Antibody against (a) Rab5 and (b) Rab7 were used to identify early and late endosome respectively. The co-localization was determined by CLSM. Scale bars: 10 μm.
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Figure S13. (a) MCF-7 cells were transfected with EGFP-Rab3 plasmid, then the cells were incubated with WS2-PEG/RB NSs for 2 h. The co-localization was determined by CLSM. (b) MCF-7 cells were transfected with EGFP-Rab26 plasmid, then the cells were incubated with WS2-PEG/RB NSs for 2 h. The co-localization was determined by CLSM. (c) MCF-7 cells were transfected with EGFP-Rab8 plasmid, then the cells were incubated with WS2-PEG/RB NSs for 2 h. The co-localization was determined by CLSM. (d) MCF-7 cells were transfected with EGFP-Rab10 plasmid, then the cells were incubated with WS2-PEG/RB NSs for 2 h. The co-localization was determined by CLSM. Scale bars: 10 μm
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Figure S14. Exocytosis of WS2 NSs. (a) Hela and (b) MCF-7 cells were transfected with EGFP-Rab22 plasmid, then the cells were incubated with WS2-PEG/RB NSs for 2 h. The co-localization was determined by CLSM. The early endosome was detected with the antibody against Rab5. (c) Hela and (d) MCF-7 cells were transfected with EGFP-Rab24 plasmid, then the cells were incubated with WS2-PEG/RB NSs for 2 h. The co-localization was determined by CLSM. The late endosome was detected with the antibody against Rab7. Scale bars: 10 μm.​
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Figure S15. (a) MCF-7 cells were pre-treated with exocytosis inhibitor Exo1 for 2 h, following another 3 h incubation with WS2-PEG/RB NSs. Then flow cytometer was used to quantify cytoplasmic fluorescence. (b) MCF-7 cells were first incubated with WS2-PEG/RB NSs for 3 h, following another 2 h Exo1 treatment. Then the medium was refreshed and cells were kept in culture for another 3 h. Flow cytometer was used to quantify cytoplasmic fluorescence.
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Figure S16. (a) Hela and (b) MCF-7 cells were incubated Exo1 for 2 h. Then the cell viability was measured by MTT assay.

[image: image17.wmf]0

10

20

30

40

50

60

0

20

40

60

80

100

 

 

Morbility free

 survival (%)

Days

 

Control

 24 h+Exo1

 48 h+Exo1

 72 h+Exo1

 120 h+Exo1

 24 h

 48 h

 72 h

 120 h


Figure S17. The survival ratio of Group 5 and 6. 
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Figure S18. Body weight of nude mice taken every other day after various treatments.
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