
S-1 

 

Supporting Information 

 

Celecoxib Induced Self-assembly of Smart Albumin-Doxorubicin 

Conjugate for Enhanced Cancer Therapy 

Leilei Shi,
 
Li Xu, Chenwei Wu, Bai Xue, Xin Jin,* Jiapei Yang, and Xinyuan Zhu 

School of Chemistry and Chemical Engineering, State Key Laboratory of Metal 

Matrix Composites, Shanghai Jiao Tong University, 800 Dongchuan Road, Shanghai 

200240, China 

*Corresponding author: jxcindy@sjtu.edu.cn 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



S-2 

 

 

 

 

 

Table of Contents 

 

Figure S1: Schematic diagram of synthesis of HSA-GFLG-DOX 

conjugate………………………………………………………...……….S5 

Figure S2: The combination index (CI) plots for different cell 

lines.…………………………………………..………………...……….S5 

Figure   S3: The cellular ATP content in A549 cells induced by different 

drugs ……...………………………………………………………...…...S6 

Figure  S4: The cellular ROS content in A549 cells induced by different 

drugs…..………………………………………………………...……….S6 

Figure   S5:  Hexokinase activity measurement in A549 cell induced by different 

drugs ………………………………………………….………...……….S7 

Figure   S6: Mitochondria membrane potential analysis of A549 cells with JC-1 

staining …………………………………………………..……...……….S7 

Figure S7: The protein relative expression level in A549 

cells …………………………..………………………………...………..S8 

Figure S8: The 
1
H-NMR of 

Fmoc-GFLG-DOX ………………………………………………… ……..S9 

Figure S9: Mass spectrum of 

Fmoc-GFLG-DOX ………………………………………………………...S9 

Figure S10: 
1
H-NMR spectrum of 

GFLG-DOX …...………………………………………………...……....S10 

Figure S11: Mass spectrum of 

GFLG-DOX ……………...……………………………………...............S10 

Figure S12: UV-Vis spectra of HSA-GFLG-DOX and 

DOX ……………………………………….…………………...……....S11 

Figure S13: Polyacrylamide gel electrophoresis 

identification.……………………………………………………….........S11 



S-3 

 

Figure S14: Fluorescence spectra study of HSA-DC-CPT and 

HSA-CPT.………………………………………………………….........S12 

 

Figure S15: Size stability measurement of HSA and 

K237-HSA-DC…………………………………………………...……...S12 

Figure S16: Accumulative drug release from HSA-DC 

nanoparticles ……………………………………………………….........S13 

Figure    S17: The representative flow cytometry histogram profiles of A549 

cells ………….…………………………………………………………………......S13 

 

Figure S18: The fluorescence microscopy images of A549 

cells ……………………………………………..……………………………….....S14 

 

Figure   S19: The expression level of VEGFR-2 and phosphorylation of VEGFR-2 

in HUVEC and L929 

cells …………………………..…………………….……………………………....S14 

 

Figure S20: Representative flow cytometry histogram profiles of HUVEC 

cells ………………………………………...………………...………………….....S15 

 

Figure S21: Fluorescence microscopy images of HUVEC …………….……...…..S15 

 

Figure S22: In vivo imaging……………………………... …………….……...…..S16 

 

Figure S23: Tumor inhibition rate………………………………………….……....S16 

 

Figure S24: Standard curves of celecoxib, DOX and K237………………….……S17 

 

Table S1: Intracellular metabolites induced by celecoxib, DOX, and drug 

mixture……………………………………………………………………………...S18 

 

 



S-4 

 

 

Figure S1. Schematic diagram of synthesis of HSA-GFLG-DOX 

conjugate. (a) EDCI, NHS, DMF, room temperature. (b) Piperidine, DMF, 

room temperature. (c) Traut’s reagent, PBS buffer, DMSO, room 

temperature. (d) Click reaction at PBS buffer. 

 

Figure S2: The combination index (CI) plots for different A549, H460 

and HCC827 cell lines, respectively. 
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Figure S3. The cellular ATP content in A549 cells induced by drug 

groups and the control group. Data are presented as average ± standard 

error (n = 7), and the statistical significance level is *p<0.05. 

 

Figure S4. The cellular ROS content in A549 cells induced by drug 

groups and the control group. Upper: Bright field, middle: the green 

fluorescence of DCFH-DA probe, bottom, the merged image. The scale 

bar is 25 µm. 
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Figure S5. Hexokinase activity measurement in A549 cell lysates after 

cells were treated by different agents. 

 

Figure S6. Mitochondria membrane potential analysis of A549 cells with 

JC-1 (Beyotime) staining after cells were treated by different agents. A: 

The ratio of red fluorescence and green fluorescence in A549 cells 

analyzed by flow cytometry (a, Control; b, Celecoxib; c, DOX, d, Mix; e, 

HSA-DC; f, K237-HSA-DC); B: The intensity of green fluorescence in 
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A549 cells after cells treated by Celecoxib, DOX, Mix, HSA-DC and 

K237-HSA-DC, respectively. 

 

Figure S7. The protein relative expression level in A549 cells induced by 

celecoxib (20 µM), DOX (2 µM), drug mixture (molar ratio, 1:10) for 24 

h. The statistical significance level is *p<0.05, **p<0.01, ***p<0.001. 
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Figure S8. The 
1
H-NMR of Fmoc-GFLG-DOX (400 MHz, d6-DMSO). 

 

Figure S9. Mass spectrum of Fmoc-GFLG-DOX. 
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Figure S10.
1
H-NMR spectrum of GFLG-DOX (400 MHz, d6-DMSO). 

 

 Figure S11. Mass spectrum of GFLG-DOX. 
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Figure S12. UV-Vis spectra of HSA-GFLG-DOX and DOX, HSA-GFLG 

and DOX.HCl were dispersed in PBS buffer. 

 

Figure S13: Polyacrylamide gel electrophoresis (PAGE) for HSA, 

HSA-GFLG-DOX, K237-HSA identification. 
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Figure S14: Fluorescence intensity study of HSA-CD-CPT and CPT with 

excitation wavelength 370 nm. 

 

Figure S15: Size stability measurement of HSA-DC and K237-HSA-DC 

for different time points. 
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Figure S16. Accumulative drug release from HSA-DC nanoparticles in 

PBS buffer (pH = 7.4 and 6.0) and PBS buffer containing papain (2 µM). 

 

Figure S17. Representative flow cytometry histogram profiles of A549 

cells cultured with HSA-DC for 0.5 h, 1 h, 2 h, 4 h, 6 h, respectively. 
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Figure S18. Fluorescence microscopy images of A549 cells cultured with 

HSA-DC for 0.5 h, 1 h, 2 h, 4 h, 6 h, respectively. The blue fluorescence 

indicates cell nuclei stained by Hoechst. The red fluorescence is 

fluorescence-emitting DOX. The scale bar is 25 µm. 

 

Figure S19. The expression level of VEGFR-2 and phosphorylation of 

VEGFR-2 in HUVEC and L929 cells, respectively. (a) Western blot 

analysis of VEGFR-2 and p-VEGFR-2 in HUVEC and L929 cells. (b) 

Quantification of the western blot band densities. 
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Figure S20. Representative flow cytometry histogram profiles of 

HUVEC cells cultured with HSA-DC and K237- HSA-DC for 0.5 h, 1 h, 

2 h, 4 h, 6 h, respectively. 

 

Figure S21. Fluorescence microscopy images of HUVEC cultured with 

K237-HSA-DC. Upper: HUVEC cultured with K237-HSA-DC for 1 h, 2 

h and 6 h, respectively. Bottom: HUVEC was firstly incubated with 

sorafenib (2 µM) for 24 h to inhibit VEGFR-2, then K237-HSA-DC was 

incubated with HUVEC for 1 h, 2 h and 6 h respectively. The red 

fluorescence is fluorescence-emitting of DOX. The scale bar is 25 µm. 
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Figure S22. In vivo near-infrared images of whole body imaging of 

A549 tumor-bearing nude mice after intravenous injection of free 

Cy5.5 and Cy5.5-loaded K237-HSA-DC for 6 h. 

 

 

Figure S23. Tumor inhibition rate (TIR) is calculated as the following 

equation: TIR (%) = 100 × (mean tumor weight of control group - mean 
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tumor weight of experimental group) / mean tumor weight of control 

group. Data are represented as average ± standard error (n = 7), and the 

statistical significance level is *p<0.05, **p<0.01, 

***p<0.001.

 

Figure S24. Standard curves of celecoxib, DOX and K237, respectively. 
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Table S1. Intracellular metabolites induced by celecoxib, DOX, and drug 

mixture, respectively. Variable importance in the projection (VIP) was 

obtained from OPLS with a thresold of 1.0. p Value was calculated by 

student’s t-test. 

 


