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Figure S1. Targeting Specificity of the Peptide RWYD for LUAD Cells. a) The expression of integrin α6 in LUAD cell lines was determined by flow cytometry; b) The binding of polypeptides to LUAD cells was determined by flow cytometry; CG7: Isotype control; c) Quantitative expression of integrin α6 in LUAD cell lines; d) The binding of polypeptides to LUAD cells was quantitatively analyzed; e) The correlation between the expression of integrin α6 in human LUAD cells and the binding ability of polypeptide to cells was analyzed. The multiple unpaired t test was used for statistical analysis. Data were presented as the mean±SD, SD: standard deviation. ****p < 0.0001.
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Figure S2. The binding of RWYD to LUAD cells was verified by cellular immunofluorescence assay. Scare bars: 20uM (white).
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Figure S3. Animal fluorescence imaging verified the targeting of RWYD. a) Intraperitoneally injected 5mg/kg RWYD-Cy5 and CG-7 Cy5, respectively, in vivo fluorescence dynamic imaging of A549 nude mouse transplanted tumor model; b) In vitro fluorescence imaging of 24h: tumor, heart, liver, spleen, lung, kidney; c) In vivo fluorescence dynamic imaging of Lewis transplanted tumor model by injecting 5mg/kg RWYD-Cy5 and the same molar amount of Cy5 into the tail vein, respectively; d) In vitro fluorescence imaging of 24h: tumor, heart, liver, spleen, lung, kidney; e-f) Quantitative analysis of fluorescence intensity in vitro. The multiple unpaired t test was used for statistical analysis. Data were presented as the mean±SD, SD: standard deviation. **p < 0.01, ****p < 0.0001.
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Figure S4. Characteristics of RWYD-MMAE. a) High-performance liquid chromatography (HPLC) analysis was conducted to assess the purity of RWYD and RWYD-MMAE; b) The mass spectrometry (MS) analysis of RWYD and RWYD-MMAE; c-d) Particle size changes of RWYD-MMAE in PBS (PH 7.4) with and without fetal bovine serum (FBS, 10%) within 5h measured by Malvern Zetasizer Nano-ZS instrument; e) Concentration-time curves of RWYD-MMAE in human lysosomes and PBS matrix following incubation; f) Pharmacokinetic profiles of free MMAE in various tissues of healthy C57BL/6 mice (n=3) following intraperitoneal injection of RWYD-MMAE.  
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Figure S5. The cytotoxic effects of RWYD-MMAE and MMAE treatment. a) The IC50 values of RWYD-MMAE and MMAE against LUAD cells; b) Analysis of the correlation between integrin α6 expression levels and IC50 values for RWYD-MMAE treatment; c, e) Flow Cytometric Validation of ITGA6 Knockdown in A549 and HCC44 Cells; d) CCK-8 cytotoxicity assay of MMAE and RWYD-MMAE in ITGA6 wild-type and knock down cells; f-g) Statistical analysis of IC50 values in Figure d; The multiple unpaired t test was used for statistical analysis. Data were presented as the mean±SD, SD: standard deviation. **p < 0.01, ***p < 0.001, ****p <0.0001.
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Figure S6. Representative images of EDU staining for PC9, A549, HCC44, and Lewis cells at 24H.
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Figure S7. Flow Cytometry Analysis of Cell Cycle and Apoptosis in LUAD Cells. a) The cycle distribution of PC9, A549, HCC44 and Lewis cells after 24H treatment with RWYD, MMAE and REYD-MMAE; b) Apoptosis was detected by Annexin V-FITC/PI double staining kit after 24H incubation with PBS, RWYD, MMAE and RWYD-MMAE respectively.
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Figure S8. Quantitative analysis and comparison of Western blotting results of proteins related to apoptosis and cell cycle pathways. Each group was compared with the RWYD-MMAE 1uM group respectively. The one-way ANOVA with Dunnett's multiple comparisons test was used for statistical analysis. Data were presented as the mean±SD, SD: standard deviation. *p < 0.05, **p < 0.01, ***p < 0.001, ****p <0.0001.
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Figure S9. Dose Safety Assessment of RWYD-MMAE. a)Blood cells analysis at the end of drug administration; b) Hematoxylin-eosin (HE) staining was performed on the heart, liver, spleen, lung and kidney of mice (n=5). Scare bars: 100uM (black). The one-way ANOVA with Dunnett's multiple comparisons test was used for statistical analysis. Data were presented as the mean ± SD. WBC: White blood cell count; RBC: Red blood cell count; HGB: hemoglobin concentration; PLT: Platelet count; LYM: Lymphocyte count; GRAN: Neutrophil count; SD: standard deviation.
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Figure S10. Safety assessment of RWYD-MMAE monotherapy. a) At the end of treatment, the blood samples of orbital veins were collected and the results of blood routine were analyzed; b) HE staining results of histopathological sections of heart, liver, spleen, lung and kidney of mice(n=10); c) Results of HE staining and Ki67 staining of tumor tissue in mice. Scare bars: 100uM (black). The one-way ANOVA with Dunnett's multiple comparisons test was used for statistical analysis. Data were presented as the mean±SD, SD: standard deviation. WBC: White blood cell count; RBC: Red blood cell count; HGB: hemoglobin concentration; PLT: Platelet count; LYM: Lymphocyte count; GRAN: Neutrophil count.
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Figure S11. Safety Assessment of RWYD-MMAE Combined with PD-1 inhibitor. a) At the end of treatment, the blood samples of orbital veins were collected and the results of blood routine were analyzed; b) Results of HE staining and Ki67 staining of tumor tissue in mice. Scare bars: 100uM (black). The one-way ANOVA with Dunnett's multiple comparisons test was used for statistical analysis. Data were presented as the mean±SD, SD: standard deviation. WBC: White blood cell count; RBC: Red blood cell count; HGB: hemoglobin concentration; PLT: Platelet count; LYM: Lymphocyte count; GRAN: Neutrophil count.
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Figure S12. RWYD-MMAE improves the immunosuppressive tumor microenvironment. a) Tumor tissues were collected to prepare single-cell suspension, and the infiltration of MDSCs (CD45+CD11b+Gr-1+) and cytotoxic T cells (CD45+ CD3+CD8+) was detected by flow cytometry (n=4); b) Representative images of PD-L1 and PD-1 immunohistochemical staining of tumor tissues in different drug groups.





Table S1. Primers used in qPCR
	Primer Name
	Sequence 5'- 3'

	GAPDH Forward
	GTCTCCTCTGACTTCAACAGCG

	GAPDH Reverse
	ACCACCCTGTTGCTGTAGCCAA

	ITGA6 Forward
	CGAAACCAAGGTTCTGAGCCCA

	ITGA6 Reverse
	CTTGGATCTCCACTGAGGCAGT



Table S2. Primary antibodies used in this study
	Antibody
	Species
	Application
	Brand
	Cat NO.

	ITGA6
	Rabbit
	WB, IHC
	Abcam
	ab181551

	Integrin α6 PE
	Rat
	Flow Cytometry
	R&D
	FAB13501P

	IgG PE Control
	Rat
	Flow Cytometry
	R&D
	IC006P

	cleaved caspase3
	Rabbit
	WB
	CST
	9664S

	[bookmark: OLE_LINK2]cleaved PARP
	Rabbit
	WB
	CST
	9541S

	cleaved PARP1
	Rabbit
	WB
	Abcam
	ab32064

	Bax
	Rabbit
	WB
	CST
	2772S

	Bcl-2
	Rabbit
	WB
	CST
	3498S

	p-Rb
	Rabbit
	WB
	CST
	8516S

	Cyclin D1
	Rabbit
	WB
	CST
	2978S

	CDK2
PD-L1
PD-L1
PD-L1
Alexa Fluor 647
Alexa Fluor 488
	Rabbit
Rabbit
Goat
Mouse
donkey
donkey
	WB
Flow Cytometry
Flow Cytometry
WB
Flow Cytometry
Flow Cytometry
	CST
CST
R&D
Proteintech
Invitrogen
Invitrogen
	2546S
13684S
AF1019
66248-1-IG
A31573
A11055

	β-tubulin
	Mouse
	WB
	Proteintech
	10094-1-AP





Table S3. Concentration of RWYD-MMAE in tissues following intraperitoneal injection in healthy C57BL/6 mice (Mean±SD, n=3).
	time(h)
	RWYD-MMAE Conc.（nmol/L or nmol/g）

	
	Serum
	Heart
	Liver
	Spleen
	Lung
	Kidney

	0.167
	42±16.74
	BQL
	BQL
	BQL
	BQL
	BQL

	1
	13.57
	BQL
	BQL
	BQL
	BQL
	BQL

	6
	BQL
	BQL
	BQL
	BQL
	BQL
	BQL

	24
	BQL
	BQL
	BQL
	BQL
	BQL
	BQL


* BQL=Below quantification limit; SD: standard deviation.
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