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SUPPLEMENTARY MATERIALS AND METHODS

MTT assay

The number of viable cells was measured by the MTT test at different time points. Cells
(1000/well) were plated into 96-multiwell plates in complete medium 24 hours prior to treatment
with varying concentrations of metformin (0.01-100mM). At the times indicated below, MTT
reagent was added to wells and plates were incubated at 37°C for 3 h. A solution of 10mM HCI in
10% SDS was then added at 1:1 ratio and plates were incubated at 37°C overnight. The next day the

absorbance was read at 570 nm.

Cytofluorimetric analysis for apoptosis and cell cycle

The effect of metformin on apoptosis in HUVEC was quantified by Annexin V/7AAD (7-
Aminoactinomycin D; BD Biosciences) staining using flow cytometry. HUVE cells (6x10°) were
seeded in complete growth medium. Next day, cells were treated with increasing concentrations of
metformin (0.0lmM-100mM) for 24h; 25mM SFU was used as a positive control for apoptosis
induction. Cells were collected by a brief trypsinization and, after washing in PBS, were
resuspended in 100ul of Annexin V-binding buffer (0.01M HEPES (4-(2-hydroxyethyl)-1-
piperazineethanesulfonic acid) (pH 7.4); 0.14M NaCl; 2.5mM CaCl2). Fluorescein isothiocyanate
Annexin V and 7AAD were added to each test tube and incubated for 15 min at room temperature
in the dark. Cells were then washed in binding buffer and resuspended in 400 pl of the same buffer.
For cell cycle analysis: asynchronized log-phase growing (50% confluent) HUVE cells were treated
with Metformin (10 mM) or vehicle as a control, in complete medium, for 24 hours. After
treatment, adherent, as well as floating cells, were harvested, centrifuged and washed twice with
cold phosphate buffered saline (PBS). Cell pellets were resuspended in 70% cold ethanol for 1 hour
at -20°C. Cells were then washed twice with cold PBS, centrifuged and stained 1 hour in the dark
with a PI solution (PI 50 pg/ml in 0.1% citrate, 0,1% Triton X-100 and RNAse A 0.2 mg/ml).
Samples were acquired by flow cytometry using a FACSCanto (BD Biosciences) and analyzed

using FACSDiva Software 6.1.2.

Invasion assay

The invasion assay was performed as previously described [1]. Briefly, polycarbonate
membrane filters with 12um pore-diameter were coated with matrigel (Img/ml) (Neuro Probe,
Gaithersburg, MD, USA) and placed in modified Boyden chambers. HUVECs (5x10%) were washed

with PBS, resuspended in serum-free medium and placed in the upper compartment. Serum-free

Page 32 of 40

9T0Z ‘9T Jequieldes uo A1sBAIUN aeIS BIURA|ASULRH Te /6.10'Sjeulno[piojxo uinles;/:dny wolj papeojumoqd


http://carcin.oxfordjournals.org/

Page 33 of 40

©CoO~NOUITA,WNPE

Carcinogenesis

conditioned medium from a Kaposi’s sarcoma cell line [1, 2], used as chemoattractant, alone or
mixed with metformin was added to the lower compartment of the chambers. After overnight
incubation, the non-migrated cells on the upper surface of the filter were removed with a cotton
swab and the filters were fixed in absolute ethanol and stained with DAPI (4'-6-Diamidino-2-
phenylindole). The cells that invaded the matrigel layer were counted in a double-blind manner in

five consecutive fields each with a fluorescent microscope (Zeiss, Oberkochen, Germany).

Microarray gene expression analysis
Quality control of isolated RNA was performed on the BioAnalyzer using the Nano Labchip kit
(Agilent, Irvine, CA). RNA quality was controlled based on the application of the RNA integrity
number (scale 1-10, acceptable samples must be >6). For microarray analysis double stranded
cDNAs were synthesized using the Ambion WT Expression kit (Applied Biosystems) with a
reverse transcription priming method that specifically primes non ribosomal RNA from the sample.
These cDNAs were used to prepare cRNA, by in vitro transcription, and were purified using nucleic
acid binding beads according to the manufacturer’s instructions. The cRNA yield was determined
evaluating the absorbance at 260 nm of 1.5 pl of cRNA sample using a NanoDrop
Spectrophotometer. 10 mg of cRNA were used to synthesize sense-strand cDNA by reverse
transcription using random primers. cDNAs were purified using nucleic acid binding beads and
subjected to yield measurement. All these steps described were performed with the Ambion WT
Expression kit (Applied Biosystem). cDNAs were fragmented and labeled with Affymetrix
GeneChip® WT Terminal Labeling Kit (Affymetrix, Santa Clara, CA): the kit uses uracil-DNA
glycosylase (UDG) and apurinic/apyrimidinic endonuclease 1 (APE1) to fragment and terminal
deoxynucleotidyl transferase (TdT) to label cDNA.

Fragmented and labeled cDNAs were used for screenings of Human Exon 1.0 GeneChip™
arrays (Affymetrix, Santa Clara, CA). Hybridization and scanning was performed on the Affymetrix
platform. Data were normalized following the RMA procedure of Bioconductor

(http://www.bioconductor.org).

Quantitative RT-PCR

RNA was extracted from cells using the RNeasy Protect Mini Kit (Qiagen, Hilden, Germany)
according to the recommendation of the manufacturer and reverse transcribed as above with oligo
dT primers in 20ul final volume. All primers for the genes tested were designed using primer3
software (Rozen S, Methods Mol Biol. 2000) with a Tm optimum of approximately 60°C and a
product length of 100-150nt. Real time PCR was performed on a LightCycler480 (Roche, Penzberg,
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Germany) using Light Cycler 480 SYBR Green I Master (Roche), 2.5 pl of cDNA (5x diluted), 3
pmol sense and anti-sense primers in a final reaction volume of 25 ul. After an initial denaturation
step of 5 min during which the well factor was measured, 45 cycles of 10 sec at 95°C followed by
15 sec at 60°C and 15 sec at 72° were performed. Fluorescence was measured during the annealing
step in each cycle. After amplification melting curves with 80 steps of 15 sec and 0.5°C increase

were performed to monitor amplicon identity.

Preparation of conditioned medium from tumor cell lines

Conditioned Medium (CM) was obtained from MDA-MB231, DU-145 and PC3 cells. Identical
numbers of tumor cells were seeded and cultured to confluency to an equal final cell numbers, then
cultured overnight in serum-free medium. Conditioned medium was collected and centrifuged at
1200 x g to remove cells and debris. Supernatants were then concentrated, quantified for total
protein concentration and stored at -20°C up to one week. The same amount of total protein was
then added to serum-starved HUVEC for 24 hours in presence or absence of 10 mM metformin.
Treated endothelial cells were then washed twice with PBS without calcium and magnesium, lysed

and analyzed by western blotting for CYP1B1 expression.

Human array kit/proteome profiler for CCL-2 and VEGF-C production

To analyze the expression profiles of CCL-2 and VEGF-C proteins on HUVECs and MCF-7
cells, we used the Proteome Profiler™ Human Antibody Array Kit (R&D Systems, Ltd, Abingdon,
UK), according to the manufacturer’s instructions. The assay was performed reproducing the

protocol applied for the angiogenesis Human array kit/proteome profiler for cytokine detection
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Supplementary figure legends:

Supplementary Figure 1: Metformin activates AMPK and inhibits NF-kB in endothelial cells.
Western blots of the lysates were probed with antibodies specific for phosphorylated and

total AMPK or phosphorylated and total NF-xB, representative data are shown. (A) HUVE cells

were treated with different concentrations of metformin. (B, C) HUVE cells were treated with

10mM metformin for the indicated time periods; anti-B-actin and GAPDH antibodies were used to

normalize protein levels. Metformin rapidly activated AMPK in a dose dependent manner, while it

repressed NF-kB phosphorylation over longer and more sustained time periods.

Supplementary Figure 2: Metformin represses endothelial cell proliferation.

(A) HUVE cell proliferation was measured with and without increasing concentrations of
metformin at different time points (24, 48, 72, 96 hours) by the MTT (3-(4,5-dimethylthiazol-2-yl)-
2,5 diphenyltetrazolium bromide) assay. Data are expressed as meanz standard error. (B) Analysis
of cell cycle after different time periods of treatment with 10 mM metformin. (C) Cyclin D1 and
p21 mRNA levels as determined by quantitative PCR after 6 or 24 hours of metformin treatment.
Western blot and densitometric analysis (relative to untreated control after normalization to
housekeeping genes, (below) of the expression of cyclin D1 and CDK4 after 6 24 or 48 hours of
metformin treatment. The experiments were performed twice in duplicate; *p<0.05 with respect to
control. (D) The same samples as in (B) were analyzed for caspase 3 activation. (E) HUVE cells
were plated onto six-well plates, treated with increasing concentrations of metformin for 24h and
cell viability determined by flow cytometric analysis. The percentage of cells in: necrosis (upper
left quadrant), late apoptosis-dead (upper right quadrant), early apoptosis (lower right quadrant) and
fully viable (lower left quadrant) are shown. 5-fluoruracil was used as positive control. The
experiments were performed twice in duplicate and P-actin was used as loading control,

quantification of the data is shown on the right panel.

Supplementary Figure 3: Metformin inhibits endothelial cell invasion.

HUVE cells were seeded in the upper compartment of Boyden chambers. A potent
chemoattractant (conditioned medium from KS-Imm cells [KS-CM]) was placed in the lower
compartment in the presence or absence of different concentrations of metformin. Serum-free
medium (SFM) was used as negative control. The filter separating the two compartments was pre-
coated with matrigel (Img/ml) and incubation was for 18 h. Experiments were performed in
triplicate and repeated three times. Data are expressed as the mean+ standard error of the percentage

of control values from three independent experiments (**=P<0.001; ***=P<0.0001;
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*#*#%¥=P<(0.00001 vs. positive control; Student’s two-tailed t-test).

Supplementary Figure 4: Assessment of CCL2 and VEGF-C production by HUVEC and
MCF-7 cells.

CCL2 and VEGF expression level were differentially expressed by the two cells types;
CCL2 is not detectable in supernatants of both untreated HUVE and MCF7 cells, while VEGF-C is

abundantly released by tumor cells, but not detectable in HUVE cells.
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Supplementary Fig. 1
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Supplementary Fig. 3
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Supplementary Fig. 4
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