
SUPPLEMENTARY FIGURE LEGENDS 

 

Suppl. Figure 1. Characterization of cancer cell lines with different metabolic features. 

A: Glucose consumption and lactate production in vitro is higher in MCF7 compared with SKOV3 cells. Cells 

were plated in P6 wells at 3.0 x 105 cells/well, incubated for 72 h in vitro under normoxic conditions and 

metabolic parameters quantified by an automatic analyser. Columns show mean ± SD values of three 

independent experiments, * P< 0.05, t-test compared to SKOV-3. The panel shows also glucose 

consumption and lactate production in OC316 and IGROV-1 cells, representative of highly and poorly 

glycolytic tumor cell lines, respectively. 

B: Measurements of apoptosis by Annexin V staining of MCF7 and SKOV3 cells maintained under glucose 

starvation and hypoxia (0.5% pO2) for 72 h or after treatment with the glycolysis inhibitor 2-DG (6g/L). 

Columns report the mean values ± SD of three independent experiments. * P< 0.05, t-test compared to 

SKOV-3. 

 

Suppl. Figure 2. Anti-VEGF therapy reduces vascularization and increases necrosis in tumor xenografts.  

A: Histological analysis shows larger necrotic areas in anti-VEGF-treated s.c. tumors compared with 

controls. Tumor samples were collected after 4 weeks of anti-VEGF therapy. Representative images 

(original magnification: x25) are shown. The continuous line marks the boards of necrotic tissue. Columns 

indicate quantitative analysis of necrotic areas in n=5 different tumors for each group, * P< 0.05, ** P< 

0.01, t-test. Right panel: columns show tumor volume at sacrifice (mean ± SD values). 

B: Vascularization of tumors by staining with anti-CD31 mAb and calculation of microvessel density (MVD). 

Representative images (original magnification: x200) are shown. Columns show mean ± SD values (n=5-10 

fields for tumor; n=6 tumors for group), * P< 0.05, ** P< 0.01, t-test. 



Suppl. Figure 3. AMPKα1/α2 silencing up-regulates glycolysis and renders tumors less responsive to anti-

VEGF therapy. 

A: Transduction of IGROV-1 cells with lentiviral vectors encoding two different shRNA targeting AMPKα1 

and AMPKα2 modulates AMPKα1/α2 mRNA (left) and protein (right) expression levels, compared to 

controls (shRNA). Columns show AMPKα1 and AMPKα2 transcript (mean ± SD; 3 independent 

experiments). For Western blot analysis, cell lysates were obtained after 24 h cultivation of IGROV-1 cells 

under standard conditions (+) or glucose starvation (-).  

B: Measurement of glucose consumption and lactate production. Cells were plated in P6 wells at 3.0 x 105 

cells/well, incubated for 72 h in vitro under normoxic conditions and metabolic parameters quantified by an 

automatic analyzer. Mean ± SD of three experiments is shown. * P < 0.05, t-test. 

C: Apoptosis by Annexin V staining of IGROV-1 cells bearing reduced AMPKα1/α2 levels compared to shRNA 

control under glucose starvation. Experiments were performed either under normoxic or hypoxic (0.5% 

pO2) conditions. Columns report the mean values ± SD of 3 independent experiments. * P < 0.05, *** P < 

0.001, t-test.  

D: Kinetics of tumor development in SCID mice s.c. injected with IGROV-1 shRNA (left panel) and  IGROV-1 

shAMPKα1/α2 (right panel) tumor cells and effects of multiple injections of the anti-VEGF mAb 

bevacizumab (arrows, 100 µg/dose, administered every 2-3 days) on tumor size compared to the size of 

controls (n=6 mice for group). * P< 0.05, t-test. 

 

Suppl. Figure 4. Effects of anti-VEGF therapy on tumor cell proliferation. 

Measurement of proliferation in tumors by phospho-Histone3 (p-H3) IHC analysis. Staining was performed 

in tumor samples obtained at either 7 or 28 days after anti-VEGF treatment. Left panel show representative 

pictures of p-H3 reactivity in IGROV-1 xenografts. Right panel reports quantitative analysis of p-H3+ cells in 

tumor samples (n=5-10 fields for tumor, n=5 tumors for group). **, P< 0.01, t-test. 



Suppl. Figure 5. Expression MCT4 protein in ex vivo cultures of IGROV-1 tumors.  

Western blot analysis of MCT4 levels in ex vivo cultures of IGROV-1 tumors. Tubulin was used as loading 

control. Left panel: Three representative tumors per group are shown. Right panel: Columns report the 

mean values ± SD of MCT4/Tubulin in all samples analyzed (n=5 ex-vivo IGROV-1 Bevacizumab and n=4 

Control samples). **, P<0.01, t-test. 

 

Suppl. Figure 6. Analysis of HIF-1α activity and expression levels of pAKT, c-MYC and pAMPK in ex vivo 

cultures of IGROV-1 tumors.  

A: Analysis of HIF-1α activity in ex vivo cultures of IGROV-1 tumors. Tumor cells were lipofected with either 

an HRE-luciferase plasmid or an HREmut-luciferase plasmid (bearing a mutated HRE sequence) and a β-

galactosidase encoding plasmid. Twenty-four hours later HIF-1α activity was measured by a luciferase 

reporter assay and normalized to β-galactosidase activity. The values obtained were normalized to 

luciferase/β-galactosidase activity of the matched HREmut-luciferase transfectants. The bars represent 

mean values ± SD of three different replicates. One experimental replicate maintained under hypoxic 

conditions (0.5% pO2 for 24 h) was included as assay control.  

B-C: Western blot analysis of pAKT, AKT, c-MYC, pAMPK, and AMPK levels in ex vivo cultures of IGROV-1 

tumors. Actin and tubulin were used as loading controls. Three representative tumors per group were 

analysed. To activate AMPK, tumor cells were cultivated for 24 h under hypoxic conditions (0.5% pO2) and 

glucose starvation. 

 

Suppl. Figure 7. Bio-energetic analysis of ex vivo cultures of OC316 tumors resistant to anti-VEGF therapy. 

Representative OCR and ECAR traces obtained from OC316 cells grown in vitro or obtained from mouse 

xenografts untreated (Control, average volume at sacrifice = 293,14 ± 191,21 mm3) or treated for 2 weeks 

with anti-VEGF mAb (Bevacizumab, average volume at sacrifice = 165,30 ± 101,37 mm3). Subsequent 



additions of the ATP synthase inhibitor oligomycin, of the uncoupler FCCP, of the ETC complex I inhibitor 

rotenone and of the respiratory complex III inhibitor antimycin A were carried out. Data are mean ± SD 

values of n=10 replicates normalized to protein content. The experiment was repeated in n=5 independent 

ex vivo cultures per group with similar results. 

 

Suppl. Figure 8. Selection of highly glycolytic cells in BALB-neuT transgenic mouse model following anti-

VEGF therapy. 

A: Time course of mammary tumor development in BALB-neuT mice and schedule of anti-VEGF therapy. 

B: Effects of multiple injections of the anti-VEGF mAb B20-4.1.1 (arrows, 100 μg/dose, administered every 

2-3 days) on tumor size (left panel) and on number of tumors per mouse (right panel) in BALB-neuT 

transgenic mice.  

C: Representative OCR and ECAR traces of mammary tumors cells obtained from 21 week-old untreated 

BALB-neuT mice (Control) or treated for 4 weeks with anti-VEGF mAb (B20-4.1.1). Subsequent additions of 

the ATP synthase inhibitor oligomycin, of the uncoupler FCCP, of the ETC complex I inhibitor rotenone and 

of the respiratory complex III inhibitor antimycin A were carried out. Data are mean ± SD values of n=10 

replicates normalized to protein content. Metabolic flux analysis was performed in n=5 independent ex vivo 

cultures per group with similar results. 

 

Suppl. Figure 9. Working hypothesis: Evolutionary dynamics of tumor metabolism.  

Following treatment of established tumors with an antiangiogenic drug (Y) hypoxia is increased, leading to 

HIF-1α-dependent up-regulation of glycolysis. Highly glycolytic tumor cells (green circles) will be mostly 

found in hypoxic areas, such as around necrotic areas. This initial modulation of tumor metabolism could 

possibly be reverted upon return to normoxic conditions. In parallel, antiangiogenic treatment could either 

drive selection of pre-existing highly glycolytic tumor cells (black circles) or lead to stable epigenetic 



reprogramming of tumor metabolism (purple circles). In this case, highly glycolytic tumor cells will be found 

also distant from hypoxic/necrotic areas and tumors will bear both reversible and stable metabolic 

changes.  

 

 

 

 


