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Differential response to exercise in claudin-low breast cancer

SUPPLEMENTARY MATERIALS

Supplementary Figure 1: Microarray of C3(1)SV40Tag-p16-luc, EO771, and 4TO7 cell lines. A. 1,855 intrinsic genes were 
used to hierarchical cluster 393 Agilent microarrays. The subset of the cluster with the claudin-low genes is highlighted with a blue bar on 
the left. B. A close-up of the claudin-low gene section shows the claudin-low array sub-cluster that includes 4TO7, C3(1)SV40Tag-p16-luc, 
and EO771 cell-line arrays highlighted in gold.
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Supplementary Figure 2: Aerobic training effects on bodyweight measurements, absolute tumor volumes, and 
intramuscular citrate synthase activity in mouse models of claudin-low breast cancer. A. Mouse bodyweight over time. 
(Left) EO771; (Middle) 4TO7; (Right) C3(1)SV40Tag-p16-luc. Values are presented as mean ± S.E.M. (n=10-12/group). B. Mean tumor 
volumes over time. (Left) EO771; (Middle) 4TO7; (Right) C3(1)SV40Tag-p16-luc. Values are presented as mean ± S.E.M. (n=10-12/
group); *p<0.05. C. Citrate synthase activity in mouse quadriceps femoris following aerobic training or control treatment. (Left) EO771, 
p=0.03; (Middle) 4TO7, p=0.04; (Right) C3(1)SV40Tag-p16-luc, p=0.03. Values are presented as mean ± S.E.M. (n=6/group); *p<0.05.
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Supplementary Figure 3: Ki-67 stained tumor sections from C3(1)SV40Tag-p16-luc and EO771 mouse tumors. A. (Top 
left) Typical C3(1)SV40Tag-p16-luc tumor section from aerobic training group tumor counterstained with hematoxylin; (Top middle) typical 
EO771 tumor section from aerobic training group tumor counterstained with hematoxylin; (Top right) typical 4TO7 tumor section from 
aerobic training group tumor counterstained with hematoxylin; (Bottom left) typical C3(1)SV40Tag-p16-luc tumor section from control 
group tumor counterstained with hematoxylin; (Bottom middle) typical EO771 tumor section from control group tumor counterstained with 
hematoxylin; (Bottom right) typical 4TO7 tumor section from control group tumor counterstained with hematoxylin. B. Controls for Ki-67 
staining. (Top) Mouse spleen section as positive control; (Bottom) no primary antibody negative control.
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Supplementary Figure 4: TUNEL staining of tumor sections from C3(1)SV40Tag-p16-luc and EO771 mouse breast 
tumors. A. (Top left) Typical C3(1)SV40Tag-p16-luc tumor section from aerobic training group tumor counterstained with hematoxylin; 
(Top middle) typical EO771 tumor section from aerobic training group tumor counterstained with hematoxylin; (Top right) typical 4TO7 
tumor section from aerobic training group tumor counterstained with hematoxylin; (Bottom left) typical C3(1)SV40Tag-p16-luc tumor 
section from control group tumor counterstained with hematoxylin; (Bottom middle) typical EO771 tumor section from control group tumor 
counterstained with hematoxylin; (Bottom right) typical 4TO7 tumor section from control group tumor counterstained with hematoxylin. 
B. Controls for TUNEL staining. (Top) Mouse kidney positive control; (Bottom) no primary antibody negative control for nonspecific 
staining.



Oncotarget5www.impactjournals.com/oncotarget

Supplementary Figure 5: Phospho-Akt western blot and Hif1-α gene expression in C3(1)SV40Tag-p16-luc and EO771 
mouse breast tumors; Seahorse extracellular acidification rate and bioenergetics profile in C3(1)SV40Tag-p16-luc and 
EO771 cell lines. A. Western blots of phospho-Akt in mouse tumors: Phospho-Akt western blot in C3(1)SV40Tag-p16-luc tumors (Top 
Left), EO771 tumors (Top Right); C3(1)SV40Tag-p16-luc mouse tumors: Mean densitometry normalized to β-actin: Aerobic training, 
7.6; control, 5.5; (p=0.60); EO771 mouse tumors: Mean densitometry normalized to β-actin: Aerobic training, 2.6; control, 0.3; (p=0.06). 
Values are presented in the chart mean ± S.E.M. B. Hif1-α gene expression in mouse tumors. Hif1-α gene expression relative to control. 
Values indicate fold change and are mean ± S.E.M.; (n=6/group). C. Seahorse extracellular acidification rate and bioenergetics profile in 
cell lines. (Top) Extracellular acidification rate (ECAR) over time for C3(1)SV40Tag-p16-luc and EO771 cell lines (p=0.04). Values are 
mean ± S.E.M.; (n=5/cell lines); *p<0.05. (Bottom) Bioenergetic map of C3(1)SV40Tag-p16-luc and EO771 cell lines presented as oxygen 
consumption rate (OCR) vs. ECAR.



Oncotarget6www.impactjournals.com/oncotarget

Supplementary Figure 6: Statistically significant metabolites altered in C3(1)SV40Tag-p16-luc and EO771 mouse 
breast tumors. A. All metabolites with p<0.05 in C3(1)SV40Tag-p16-luc mouse breast tumors according to HMDB ID. B. All metabolites 
with p<0.05 in EO771 mouse breast tumors according to HMDB ID.
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Supplementary Figure 7: Acyl carnitine metabolites in C3(1)SV40Tag-p16-luc and EO771 mouse breast tumors. (Top) 
C3(1)SV40Tag-p16-luc mouse tumors. The abundance of each metabolite is normalized to that in control group; mean + SEM. (Bottom) 
EO771 mouse tumors. The abundance of each metabolite is normalized to that in control group; mean + SEM.
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