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[bookmark: _Toc160249448]Figure S1. The synthetic route of dimeric prodrug of docetaxel (DTX-SS-DTX). Reagents and conditions: (i) EDCI, DMAP, DTX, CH2Cl2, 25 °C, 1 h; (ii) EDCI, DMAP, 25 °C, 24 h.
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[bookmark: _Toc160249449]Figure S2. Characterization of dimeric prodrug of docetaxel (DTX-SS-DTX). (A) Mass spectrum of DTX-SS-DTX. (B) 1H NMR spectrum of DTX-SS-DTX.


[bookmark: _Toc155683469][bookmark: _Toc155234472][bookmark: _Toc155683503][bookmark: _Toc155234227][bookmark: _Toc155202044][bookmark: _Toc160069340][bookmark: _Toc160069394][bookmark: _Toc160069898][bookmark: _Toc160249450][bookmark: _Toc143451467][bookmark: _Hlk110258525][bookmark: _Hlk142514653][image: Zeta 电位]
[bookmark: _Toc160249451][bookmark: OLE_LINK18]Figure S3. Zeta potentials of DS NAs and PDS NAs. Data are presented as mean ± SD (n = 3).


[bookmark: _Hlk108625477][image: FBS稳定性-20230914]
[bookmark: _Toc160249452]Figure S4. Stability of PDS NAs incubated in PBS (pH 7.4) containing 10% FBS. Data are presented as mean ± SD (n = 3).


[image: 长期放置稳定性粒径-20230914]
[bookmark: _Toc160249453][bookmark: OLE_LINK30]Figure S5. Long-term storage stability of PDS NAs after being stored at 4 ℃ for 30 days. Data are presented as mean ± SD (n = 3).


[bookmark: _Hlk108816842][image: 冻干-20230904_画板 1(2)]
[bookmark: _Toc160249454][bookmark: OLE_LINK21]Figure S6. Particle size and representative figures of PDS NAs before and after lyophilization. Data are presented as mean ± SD (n = 3).


[bookmark: _Toc160249455][bookmark: OLE_LINK22][bookmark: _Hlk108816675][bookmark: OLE_LINK23][bookmark: OLE_LINK45][image: ]Figure S7. (A) Intensity size distribution profiles and (B) TEM image of PDS NAs in the presence of 5 mM DTT. Scale bar represents 100 nm. (C) Changes in particle size and (D) particle distribution index (PDI) of PDS NAs at different time points after incubation with 5 mM DTT.
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[bookmark: _Toc160249456][bookmark: OLE_LINK5][bookmark: OLE_LINK33][bookmark: OLE_LINK24]Figure S8. Cellular uptake in 4T1 cancer cells quantified by flow cytometry for 0.5 and 2 h. Data are presented as mean ± SD (n = 3). **p < 0.01, ***p < 0.001.
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[bookmark: _Toc160249457][bookmark: _Hlk160069512]Figure S9. IC50 values of various formulations against 4T1 cancer cells, MCF-7 cancer cells, and L02 normal cells. Data are presented as mean ± SD (n = 3). ***p < 0.001.
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[bookmark: _Toc160249458][bookmark: OLE_LINK25][bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK13][bookmark: OLE_LINK1][bookmark: OLE_LINK19]Figure S10. The proportion of CSCs in 4T1 cancer cells after co-incubation with SAL for 48 h. (A) Representative images and (B) quantification of CD133+ CSCs in 4T1 cancer cells following treatment with SAL. Data are presented as mean ± SD (n = 4). ****p < 0.0001. (C) Representative images and (D) quantification of CD44+CD24- CSCs in 4T1 cancer cells following treatment with SAL. Data are presented as mean ± SD (n = 4). ****p < 0.0001.
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[bookmark: _Toc160249459][bookmark: OLE_LINK8]Figure S11. (A) Representative images of CD44+CD24- CSCs in 4T1 cancer cells and 3D mammospheres. (B) The percentage of CD44+CD24- CSCs in 4T1 cancer cells and 3D mammospheres. (C) Representative images of CD133+ CSCs in 4T1 cancer cells and 3D mammospheres. (D) The percentage of CD133+ CSCs in 4T1 cancer cells and 3D mammospheres. Data are presented as mean ± SD (n = 3). ****p < 0.0001.


[image: ]
[bookmark: _Toc160249460][bookmark: OLE_LINK32]Figure S12. Relative GSH levels in 4T1 cancer cells and CSCs. Data are presented as mean ± SD (n = 3). **p < 0.01.


[bookmark: _Hlk108816653][image: ]
[bookmark: _Toc160249461][bookmark: OLE_LINK26]Figure S13. Tumor growth curves of each 4T1 breast tumor-bearing mice after different treatments (n = 5).


[bookmark: _Hlk109319567][image: 离体照片-20230904_画板 1]
[bookmark: _Toc160249462]Figure S14. Image of tumors following the final treatment (n = 5).


[bookmark: _Hlk108817045][image: ]
[bookmark: _Toc160249463][bookmark: OLE_LINK34][bookmark: OLE_LINK35][bookmark: OLE_LINK4]Figure S15. The H&E staining images of heart, liver, spleen, lung and kidney after different treatments. Scale bar represents 100 μm.
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[bookmark: _Toc160249465][bookmark: OLE_LINK46][bookmark: _Hlk156459584]Figure S16. Quantitative results of TUNEL fluorescence intensity in tumor sections after different treatments (n = 3). *p < 0.05, **p < 0.01.


[image: ]
[bookmark: _Toc160249466][bookmark: OLE_LINK27][bookmark: OLE_LINK47][bookmark: OLE_LINK6]Figure S17. The hemolysis ratio of red blood cells after treatment with SAL Sol or PDS NAs for 1 h and 3 h. Saline and water were used as the negative and positive controls, respectively. Data are presented as mean ± SD (n = 3).
[bookmark: _Hlk108816612][bookmark: _Toc155234242][bookmark: _Toc155683521][bookmark: _Toc155202059][bookmark: _Toc155234488][bookmark: _Toc143451478]

[bookmark: _Toc160069357][bookmark: _Toc160069412][bookmark: _Toc160069917][bookmark: _Toc160249467][image: 体内-CD133-再简化-20231223_画板 1]
[bookmark: _Toc160249468][bookmark: OLE_LINK15][bookmark: _Toc155683523][bookmark: _Toc155234244][bookmark: _Toc155202061][bookmark: _Toc155234490]Figure S18. The proportion of CD133+ CSCs in tumor tissues after treatment with various formulations.


[bookmark: _Toc160069359][bookmark: _Toc160069414][bookmark: _Toc160069919][bookmark: _Toc160249469][image: 体内-双染-再简化-20231224_画板 1(1)]
[bookmark: _Toc160249470][bookmark: OLE_LINK7][bookmark: OLE_LINK17][bookmark: OLE_LINK16][bookmark: _Toc155234492][bookmark: _Toc155683525][bookmark: _Toc155234246][bookmark: _Toc155202063]Figure S19. The percentage of CD44+CD24- CSCs in tumor tissues following treatment with different formulations.
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[bookmark: _Toc160249472]Figure S20. The ratio of side population cells in tumor tissues treated with various formulations.
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[bookmark: _Toc160249473]Figure S21. Western blotting analysis of Oct4 protein expression in tumor tissues.


[bookmark: _Toc160249474][bookmark: OLE_LINK3][bookmark: OLE_LINK31][bookmark: _Toc143451479][bookmark: _Hlk109571742]Table S1. Characterization of the non-PEGylated nanoassemblies and PEGylated nanoassemblies at different molar ratios of DSSD and SAL (n = 3).
	Formulations
DSSD/SAL (mol/mol)
	Non-PEGylated nanoassemblies
	PEGylated nanoassemblies

	[bookmark: OLE_LINK2]
	Size (nm)
	PDI
	Size (nm)
	PDI

	5:1
	289.9 ± 7.508
	0.243 ± 0.018
	91.61 ± 1.219
	0.145 ± 0.035

	4:1
	333.4 ± 10.55
	0.293 ± 0.024
	88.51 ± 2.953
	0.138 ± 0.017

	3:1
	348.8 ± 16.64
	0.208 ± 0.077
	88.94 ± 2.601
	0.110 ± 0.009

	2:1
	207.2 ± 4.431
	0.073 ± 0.083
	85.63 ± 1.190
	0.151 ± 0.062

	[bookmark: OLE_LINK29][bookmark: OLE_LINK28]1:1
	120.9 ± 2.052
	0.099 ± 0.052
	81.66 ± 1.153
	0.095 ± 0.051

	1:2
	164.3 ± 1.365
	0.077 ± 0.054
	95.73 ± 1.819
	0.121 ± 0.057

	1:3
	133.6 ± 2.836
	0.102 ± 0.072
	100.1 ± 2.426
	0.108 ± 0.053

	1:4
	134.6 ± 1.168
	0.106 ± 0.018
	106.3 ± 2.179
	0.158 ± 0.015

	1:5
	121.5 ± 1.815
	0.152 ± 0.049
	108.2 ± 4.331
	0.159 ± 0.011




[bookmark: _Toc160249475][bookmark: OLE_LINK36]Table S2. Screening the synergistic dose ratio of DSSD and SAL through cytotoxicity assessment.
	Formulations
DSSD/SAL (mol/mol)
	[bookmark: OLE_LINK200]Cooperativity index (CI)

	5:1
4:1
3:1
2:1
1:1
1:2
1:3
1:4
1:5
	0.570

	
	0.440

	
	0.422

	
	0.341

	
	0.294

	
	0.378

	
	0.384

	
	0.396

	
	0.496



[bookmark: _Toc160249476]
Table S3. Drug loading capacity of non-PEGylated nanoassemblies (DS NAs) and PEGylated nanoassemblies (PDS NAs).
	Nanoassemblies
	Drug loading of DTX
	Drug loading of SAL

	DS NAs
	63%
	29%

	PDS NAs
	50%
	23%




[bookmark: _Toc160249477]Table S4. Pharmacokinetic parameters of DiR Sol and DiR/PDS NAs (n = 6).
	Formulations
	[bookmark: OLE_LINK20]AUC0-24 h (μg/mL*h))
	Cmax (μg/mL)

	DiR Sol
	1.172 ± 0.389
	0.275 ± 0.157

	DiR/PDS NAs
	54.897 ± 8.747
	12.541 ± 1.837
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