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Figure S1. ESI-MS spectrpM of metformin and Cu(II)/Metformin complexes. Enlargement boxes: Comparison of signals of Copper/(metformin (=L) complexes with simulated

spectra (Down).
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Figure S2. X-ray structures AJUHUJ (A), HIBPOX (B), HIHDUX (C), EFIXuM (D) and ETOFOI (E) of Cu(Il)/Metformin complexes in different experimental conditions. Data
available in CCDS database (https://www.ccdc.cam.ac.uk/structures/).
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Figure S3. ITHNMR spectruM and proton assigned of GSH according to SDBS database (https://sdbs.db.aist.go.jp/sdbs/cgi-bin/cre_index.cgi).
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Figure S4. "H NMR prediction of metformin by Chemdraw.



Non-treated 20 uM 1mM SmM

A)

10 mM 15mM S0mM

Non- treated 20um imm SmM

...

10mm 15mm 50mM

Figure S5. Anticancer effect of metformin on colorectal cancer (SW1222) cells. (A) Live/dead staining of SW1222 cells treated with different concentrations of metformin. The

fluorescent images show live cells (green) and dead cells (red). (B) High resolution confocal images of SW1222 showing actin fibers organization (red) and nucleus (blue). Scale

bar (100 pum).
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Figure S6. Anticancer effect of metformin on leukemic cell line (K562). (A) Live/dead staining of K562 cells treated with different concentrations of metformin. The fluorescent

images show live cells (green) and dead cells (red). (B) High resolution confocal images of K652 showing actin fibers organization (red) and nucleus (blue). Scale bar (100 pm).
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Figure S7. Anticancer effect of metformin on MDR leukemic cell line (K562-200). (A) Live/dead staining of K562-200 cells treated with different concentrations of metformin.

The fluorescent images show live cells (green) and dead cells (red). (B) High resolution confocal images of K652-200 showing actin fibers organization (red) and nucleus (blue).
Scale bar (100 pm).
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Figure S8. Anticancer effect of metformin on SW1222 cells in the presence and absence of copper sulfate. Scale bar (100 pM). The fluorescent images show cells shrinking and

rounding with increasing concentrations of metformin with complete disappearance of actin fibers at the highest concentration used.
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Figure S9. Anticancer effect of metformin on K562 cells in the presence and absence of copper sulfate. Scale bar (100 uM). The fluorescent images show cells shrinking and

rounding with increasing concentrations of metformin with complete disappearance of actin fibers at the highest concentration used.
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Figure S10. Anticancer effect of metformin on K562-200 cells in the presence and absence of copper sulfate. Scale bar (100 uM). The fluorescent images show cells shrinking and

rounding with increasing concentrations of metformin with complete disappearance of actin fibers at the highest concentration used.
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Figure S11. Effect of copper on the anticancer properties of metformin. Comparison between the effect on cancer cells of 10 mM (left) and 50 mM (right) metformin in the absence

and presence of different concentrations of copper sulfate and the effect of copper sulfate on the same cells in the absence of metformin. (error bars different color)
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Table S1: Effect of Cu(Il) on the anticancer properties of metformin.

Concentration Concentration SW1222 K562 K562-200
(Metformin) CudD % of Normalized P Value % of Normalized P Value % of Normalized P Value

ATP Values vs. Non ATP Values vs. Non ATP Values vs. Non

Treated Cells Treated Cells Treated Cells

10 mM 5uM 126 0.05 33.5 <0.001 34.8 0.002
10 mM 100 uM 107.2 0.4 37.7 <0.001 38.7 0.003
10 mM 400 uM 48 0.006 225 <0.001 34 0.001
10 mM 5mM 0.27 0.005 0.36 <0.001 0.34 0.001
15 mM 5uM 112.5 0.2 41.2 <0.001 34.1 0.003
15 mM 100 uM 83.4 0.2 33.5 <0.001 35 0.003
15 mM 400 uM 37.9 0.01 19.6 <0.001 15.3 <0.001
15 mM 5mM 0.12 0.005 0.32 <0.001 0.27 0.001
50 mM 5uM 63.5 0.03 17.5 <0.001 19.7 0.002
50 mM 100 pM 40.9 0.01 16.9 <0.001 17.9 0.002
50 mM 400 uM 8.3 0.006 6.8 <0.001 11.8 0.002
50 mM 5 mM 0.16 0.005 0.32 <0.001 0.27 0.001
10 mM 0 84.6 0.2 35.2 <0.001 34 0.001
15 mM 0 71.2 0.04 34.9 <0.001 27.3 0.003
50 mM 0 43.4 0.02 20.2 <0.001 19.5 0.002
0 5uM 90.1 0.3 81.8 0.03 88.5 0.3
0 100 uM 89.9 0.3 76.5 <0.001 84.9 0.05
0 400 uM 39.9 0.005 47.2 0.002 52.7 0.003
0 5 mM 0.12 0.005 0.31 <0.001 0.31 0.001

15




Resuits SGLCUS : (u»-Disulfido)-bis(glutathione-copper(ii)) tetrasodium hexahydrate
” Space Group: C 2 (5), Cell: a 27.876(19)A b 12.338(9)A ¢ 13.414(9)A, a 90° 8 107.28(7)° y 90°
Database Deposition z : :
Number
Chemical diagram

Download ~

& Identifier
¥  SGLCUS 1258372 e
OH
O/Hn—-i-‘:U
r—|i;7li/ N—’éﬂ
| )

o U“‘ru.-'_'__i Y.
IL_\\ : _h:'::-ri-,__d'

™, h 5

% _/

0w
HD

mol
Na' H.0

JS

|+ [EEEE| - [

Figure S12. Chemical diagram of the X-ray structures of Cu(II)/GSSG complex '. Data available in CCDS database (https://www.ccdc.cam.ac.uk/structures/).

Miyoshi, K., Sugiura, Y., Ishizu, K., litaka, Y. & Nakamura, H. Crystal structure and spectroscopic properties of violet glutathione-copper (I1) complex
with axial sulfur coordination and two copper sites via a disulfide bridge. Journal of the American Chemical Society 102, 6130-6136 (1980).
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