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Figure S1. The characterization and binding assay of the AS1411-SL1 chimeras in vitro.  

(A) Nondenaturing polyacrylamide gel electrophoresis (PAGE) of AS1411, SL1, AS1411-SL1-1, AS1411-

SL1-2, AS1411-SL1-3 and AS1411-SL1-4. (B) Expression of NCL on the surface of an OS cell line 

MNNG/HOS, an osteoblast precursor cell line MC3T3-E1, an osteocyte-like cell line MLO-Y4, and a 

non-malignant epithelial cell line MCF 10A, as determined by flow cytometric analysis using an anti-NCL 

antibody or an IgG isotype control. (C) Flow cytometry assay depicting the binding of 500 nM Cy5-

labeled CRO, AS1411, SL1, AS1411-SL1-1, AS1411-SL1-2, AS1411-SL1-3, and AS1411-SL1-4 with 

MNNG/HOS cells for 2 h. (D) Fluorescence images showing the internalization of 500 nM Cy5-labeled 

CRO, AS1411, SL1, AS1411-SL1-1, AS1411-SL1-2, AS1411-SL1-3, and AS1411-SL1-4 into 

MNNG/HOS cells after incubation for 6 h. Scale bar, 10 μm. (E) Stability of AS1411-SL1-1, AS1411-SL1-

2, AS1411-SL1-3, and AS1411-SL1-4 in 10% FBS (left) or in MNNG/HOS cell lysates (right) at the 

indicated time points (0, 1, 3, 6, 9, 12, and 24 h), as determined by non-denaturing PAGE. Each of the 

above experiments was repeated three times.  
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Figure S2. In vitro degradation of c-MET by AS1411-SL1 molecules. 

(A) Level of NCL protein in siMDM2- or siNC-transfected MNNG/HOS cells. (B) Level of c-MET mRNA 

in MNNG/HOS cells after treatment with Veh, AS1411-SL1-1, AS1411-SL1-2, AS1411-SL1-3, or 

AS1411-SL1-4 at a concentration of 500 nM for 6 h. (C) Level of c-MET in a human prostate cancer cell 

line DU145 after treatment with Veh, AS1411, SL1, AS1411-SL1-1, AS1411-SL1-2, AS1411-SL1-3, 

AS1411-SL1-4, or AS1411+SL1 at a concentration of 500 nM for 6 h. Left, western blotting images; right, 

quantification of the c-MET protein. (D and E) Level of c-MET in DU145 cells after treatment with 500 

nM AS1411-SL1-2 (D) or AS1411-SL1-3 (E) at the indicated time points (0, 2, 6, 12, 18, and 24 h). Top, 

western blotting images; bottom, quantification of the c-MET degradation. (F and G) Level of c-MET in 

DU145 cells after treatment with AS1411-SL1-2 (F) or AS1411-SL1-3 (G) at the indicated concentrations 

(0, 100, 200, 500, and 1000 nM) for 6 h. Top, western blotting images; left or bottom, quantification of 

the c-MET protein. (H) The DC50 values for AS1411-SL1-2 and AS1411-SL1-3 in DU145 cells. (I) Level 

of c-MET protein in a human cervical cancer cell line HeLa after treatment with Veh, AS1411, SL1, 

AS1411-SL1-1, AS1411-SL1-2, AS1411-SL1-3, AS1411-SL1-4 or AS1411+SL1 at a concentration of 500 

nM for 6 h. Left, western blotting images; right, quantification of the c-MET protein. (J and K) Level of c-

MET in HeLa cells after treatment with 500 nM AS1411-SL1-2 (H) or AS1411-SL1-3 (I) at the indicated 

time points (0, 2, 6, 12, 18, and 24 h). Top, western blotting images; bottom, quantification of the c-MET 

degradation. (L and M) Level of c-MET in HeLa cells after treatment with AS1411- SL1 -2 (J) or AS1411- 

SL1 -3 (K) at the indicated concentrations (0, 100, 200, 500, and 1000 nM) for 6 h. Top, western blotting 

images; bottom, quantification of the c-MET protein. (N) The DC50 values for AS1411-SL1-2 and AS1411-

SL1-3 in HeLa cells. (O) Level of MST1R in MNNG/HOS cells after treatment with Veh, AS1411-SL1-1, 

AS1411-SL1-2, AS1411-SL1-3, and AS1411-SL1-4 at a concentration of 500 nM for 6 h. (P) Levels of 

c-MET, p-c-MET, AKT, p-AKT, ERK, and p-ERK in MNNG/HOS cells after treatment with 500 nM 

AS1411-2 for 6 h. (Q) Flow cytometry assay detecting the surface expression of c-MET on MNNG/HOS 

cells after the indicated treatments at a concentration of 500 nM for 12 h. (R) Levels of c-MET and p-c-

MET in Hs746TD1228N cells after treatment with tepotinib or AS1411-SL1-2 at the indicated concentrations 

(0, 200, 500, and 1000 nM) for 6 h (upper), or in MNNG/HOS cells after treatment with PRO-6E or 

AS1411-SL1-2 at the indicated concentrations (0, 200, 500, and 1000 nM) for 24 h (bottom). (S) Levels 

of c-MET and p-c-MET in MNNG/HOS cells after treatment with 100 nM SL1, AS1411, and AS1411-

SL1-2 for 20 min followed by HGF stimulation for 30 min. (T) Level of c-MET in MCF 10A cells after 

treatment with Veh, AS1411, SL1, AS1411-SL1-2, AS1411-SL1-3, or AS1411+SL1 at a concentration of 

500 nM for 6 h. (U) Surface plasmon resonance (SPR) assays for determining interaction between 

AS1411 (50, 100, 200, 400, 800 nM) and NCL or MDM2. (V) SPR assays for determining interaction 

between AS1411-SL1-2 (50, 100, 200, 400, 800 nM) and NCL, c-MET or MDM2. (W) Fluorescence 

images showing the co-localization of c-MET with NCL and MDM2 in MNNG/HOS cells after treatment 

with 500 nM AS1411-SL1-2. (X) Pull-down assays in combination with ELISA for quantification of NCL, 

MDM2, and c-MET captured by biotin-labeled AS1411, SL1, and AS1411-SL1-2 at the indicated 

concentrations (200, 500, and 1000 nM). (Y) Level of c-MET in MNNG/HOS cells after treatment with 

Veh or 500 nM AS1411-SL1-2 or AS1411-SL1-3 for 6 h, in the presence or absence of 200 nM lysosomal 

inhibitor Bafilomycin A1 (BafA1). Each of the above experiments was repeated three times. Data were 

presented as meanௗ±ௗSD. P-values from one-way ANOVA: **P < 0.05, **P < 0.01, ***P < 0.001.  
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Figure S3. In vitro antitumor activity of the AS1411-SL1 chimeras 

(A and B) CCK-8 assay for the viability of DU145 cells (A) or HeLa cells (B) after 6-day treatment with 

Veh, AS1411, SL1, AS1411-SL1-2, AS1411-SL1-3, or AS1411+SL1 every day at a concentration of 500 

nM. (C and D) Colony formation assay of DU145 cells (C) or HeLa cells (D) after treatment with Veh, 

AS1411, SL1, AS1411-SL1-2, AS1411-SL1-3, or AS1411+SL1 every two days at a concentration of 500 

nM for 8 days. Top, colony formation images; bottom, quantification of the colony formation images. 

Each of the above experiments was repeated three times. Data were presented as meanௗ±ௗSD. P-values 

from one-way ANOVA: ***P < 0.001.  
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Figure S4. In vivo safety of AS1411-SL1-2 in a subcutaneous xenograft tumor model. 

(A-C) Levels of serum alanine transaminase (ALT) (A), aspartate transaminase (AST) (B), or blood urea 

nitrogen (BUN) (C) in the nude mice bearing subcutaneous xenograft tumors after intravenous 

administration with Veh, SL1, AS1411, AS1411+SL1, or AS1411-SL1-2 for 12 days at a dose of 3 

μmol/kg every two days, as determined by the automated hematology analyzer. (D) Histological 

assessments of major organs (heart, liver, spleen, lung, and kidney) from the nude mice in each 

treatment group by H&E staining. (E) Semi-quantitative histological analysis of the H&E-stained sections 

of the major organs from the nude mice in each treatment group. Data were presented as meanௗ±ௗSD. 

n = 6 for each group.  
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Figure S5. In vivo safety of AS1411-SL1-2 in an orthotopic xenograft model.  

(A-C) The Levels of serum ALT (A), AST (B), or BUN (C) in the SCID mice bearing orthotopic xenograft 

tumors after intravenous administration with Veh, SL1, AS1411, AS1411+SL1, or AS1411-SL1-2 for 12 

days at a dose of 3 μmol/kg every two days, as determined by the automated hematology analyzer. (D) 

Histological assessments of the major organs (heart, liver, spleen, lung, and kidney) from the SCID mice 

in each treatment group by H&E staining. (E) Semi-quantitative histological analysis of the H&E-stained 

sections of the major organs from the SCID mice in each treatment group. Data were presented as 

meanௗ±ௗSD. n = 5 for each group.   
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Table S1 Other differentially expressed proteins in proteomic analysis 

Protein Name Protein Functions Relationships to c-MET 

AVL9 
Involved in vesicle-mediated transport 

and cell migration 

c‐MET signaling can influence cell 

migration and vesicle transport [1] 

BANP DNA binding, chromatin organization 
c-MET signaling can affect chromatin 

structure [2] 

MCF2 
Ras-GTPase activating protein, 

involved in cell proliferation 

c-MET can activate Rho GTPase 

pathways [3] 

PMPCA Mitochondrial protein processing 

c-MET signaling can influence cellular 

metabolism and mitochondrial function 

[4] 

STXBP2 Involved in vesicle fusion 
c-MET may influence vesicle transport 

indirectly [1] 

SLC25A3 Mitochondrial phosphate carrier 

c-MET signaling can influence 

mitochondrial function and metabolism 

[5] 

NISCH Cytoskeleton regulation, cell migration 
c‐MET signaling can influence cell 

morphology and movement [6] 

RAP2A 
a small GTPase involved in signaling 

pathways 

c-MET can activate small GTPase 

pathways [7] 

FRYL Involved in cell differentiation 
c-MET may influence cell differentiation 

indirectly [8] 

CTHRC1 Cell migration 

c‐MET signaling can influence 

extracellular matrix remodeling and cell 

migration [9] 

BAZ2A Chromatin remodeling 
c‐MET signaling can affect chromatin 

structure and gene expression [10] 

APC 
a tumor suppressor involved in Wnt 

signaling and cell adhesion 

c-MET signaling can interact with Wnt 

signaling and influence cell adhesion 

[11] 

RAB3D Vesicle transport 
c‐MET signaling can influence vesicle 

trafficking and secretion processes [1] 

ERBB2 
Receptor tyrosine kinase, tumor 

growth 

ERBB2 and c-MET may co-regulate 

signaling pathways [12] 

DUSP1 
Dual specificity phosphatase, MAPK 

pathway regulation 

c‐MET signaling can regulate MAPK 

pathways [13] 

DDX60L Helicase, antiviral immune response 
cMET signaling can affect immune 

responses [14] 

DHX58 
RIG-I-like receptor, antiviral immune 

response 

c‐MET signaling can modulate immune 

pathways [14] 

ATG2B Autophagy regulation 
c-MET may indirectly influence 

autophagy [15] 

RASA1 
Ras-GTPase activating protein, 

regulates Ras signaling 
c‐MET can activate RAS pathways [16] 
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LAMP2 Lysosomal function, autophagy 
c-MET may indirectly influence 

autophagy [17] 

EI24 Apoptosis-inducing factor c-MET regulates apoptosis [17] 
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