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Figure S1. Metformin has no effect on proliferation but inhibits Hsp90α secretin. (A) Representative 

images and (B) quantified results of A549 and MDA-MB-231 cells migration assay treated with PBS 

or metformin (200 μM). Scale bar, 100 μm. **p＜0.01, ***p＜0.001. The effects of metformin (200μM) 

on A549 and MDA-MB-231 cells proliferation in vitro at 48h (C) and 24h (D). Cells were seeded into 

96-well plates and cell proliferation was examined by CCK-8 assays. (E) Conditioned medium derived 

from H1299 and MCF-7 cells were subjected to SDS-PAGE before mass spectrometry. (F) Quantified 

results of H1299 primary tumor in representative bioluminescent (BLI) images. (G) Tumor mass of 

MCF-7 cells in nude mice. (H) The conditioned medium (CM) of MDA-MB-231 and A549 cells was 

collected and concentrated, and then extracellular Hsp90α (eHsp90α) was measured by Western blot. 

Co.St (Coomassie brilliant blue) was used as a control. 

 



 
Figure S2. Metformin has no effect on tumor growth in vivo. Representative images of cell migration (A) and 

invasion (B) in MCF-7 cells treated with or without metformin (200 μM) and recombinant Hsp90α (10 ng/mL). 

Scale bar, 100 μm. (C) Quantified results of H1299 primary tumor in representative bioluminescent images (BLI). 

(D) The weight of mice injected with H1299 cells treated with or without metformin and recombinant Hsp90α. 

(E) Quantified results of primary tumor in H&E staining. 

 

 
Figure S3. The knockdown efficiency of siRNAs. The efficiency of siRNAs for AMPKα1 (A) and AMPKα2 (B) 

knockdown was detected by using Western blots. (C) The effects of AMPKα1 and AMPKα2 on proliferation 

were examined by CCK8 assay in MCF-7 cells. 

 



 
Figure S4. Metformin inhibits Hsp90α secretion dependent on AMPKα1. Extracellular Hsp90α was measured 

in AMPKα1 KD (A) and AMPKα1 OV (B) MCF-7 cells treated with or without metformin (200 μM). Western 

blots of AMPKα, p-AMPK and actin were also shown. Representative images of MCF-7 KD cell migration (C) 

and MCF-7 cell invasion (D) treated with or without Hsp90α antibody. Representative images of MCF-7 OV cell 

migration (E) and MCF-7 cell invasion (F) treated with or without recombinant Hsp90α and metformin. Scale 

bar, 100 μm. 

 

 
Figure S5. AMPKα1 inhibits the membrane translocation of Hsp90α. (A) Hsp90α on the cell membrane was 

measured by flow cytometry in MCF-7-WT, KD and OV cells. (B) The efficiency of siRNAs for PKCγ was 

detected by using western blots. 

 

 



 
Figure S6. AMPKα1 inhibits Hsp90α phosphorylation, membrane translocation and secretion by suppressing 

the kinase activity of PKCγ. (A) Hsp90α was pulled down in MCF-7-WT, KD and OV cells treated with or 

without metformin. PKCγ was measured by western blot. (B) Hsp90α was pulled down in WT, AMPKα1-KD, 

PKCγ-KD and AMPKα1-PKCγ-double KD MCF-7 cells. The phosphorylation level of Hsp90α at Ser/Thr was 

measured by Western blot. (C) Hsp90α was pulled down in WT, AMPKα1-OV, PKCγ-OV and AMPKα1-PKCγ-

double OV MCF-7 cells treated with or without metformin. The phosphorylation level of Hsp90α at Ser/Thr was 

measured by western blot. (D) Plasma membrane extractions and conditioned medium of WT, AMPKα1-KD, 

PKCγ-KD and AMPKα1-PKCγ-double KD MCF-7 cells were analyzed by western blot. Na, K-ATPase α1 was 

the plasma membrane marker. (E) Plasma membrane extractions and conditioned medium of WT, AMPKα1-

OV, PKCγ-OV and AMPKα1-PKCγ-double OV MCF-7 cells treated with or without metformin were analyzed 

by western blot. Na, K-ATPase α1 was the plasma membrane marker. The quantified phosphorylation level of 

Hsp90α in Figure 6D and 6E. 

 



Table S1. siRNA sequences for knock down experiments 

 
 

Table S2. Primer sequences for PCR analysis

 
 

Table S3. The information of antibodies used in this study 

 

 


