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Background
Regular exercise reduces tumor growth in vivo and in vitro, but the exact mechanisms have yet to be fully 
elucidated. Extracellular vesicles (EVs) are small, lipid membrane-bound structures that enclose 
biological cargo, and constitute an essential method of cellular communication. We have previously 
shown that chronic contractile activity (CCA) increases the concentration of skeletal muscle-derived EVs, 
and these in turn increased mitochondrial biogenesis in C2C12 myoblasts.

Objective
Here, we hypothesized that skeletal muscle-derived EVs post-CCA will mediate the anti-tumorigenic 
effects associated with chronic exercise.

Methods
C2C12 myoblasts were differentiated into myotubes, and electrically paced (3 hrs/day x 4 days @ 14 
volts, C-PACE EM, IonOptix) to mimic chronic exercise. EVs were isolated from conditioned media from 
control and CCA myotubes using differential ultracentrifugation. Lewis lung carcinoma (LLC) cells were 
treated with control or CCA-EVs daily for 4 days. Cell count, viability, metabolism, and apoptosis was 
measured after treatment.

Results
CCA-EV treatment reduced cell count in LLC cells by ~6%, and cell viability by ~20% vs. control-EVs 
(p=0.03, N=6). There was no effect of CCA-EV treatment on metabolism, as measured by cytochrome c 
oxidase activity, Mitotracker Red staining and Complex I subunit-NDUFB8 expression. CCA-EV treatment 
increased the expression of pro-apoptotic protein markers: Bax by 24% and Bax/Bcl-2 ratio by 60% 
(p=0.03, N=6), and senescence marker HMGB1 by 48% (p=0.07, N=6) vs. control-EVs. The expression 
of other apoptotic proteins, p53, AIF, Bcl2, cytochrome c, caspase-3, and cleaved caspase-3 remained 
unchanged with CCA-EV treatment.

Conclusion
Our data show that CCA-induced skeletal muscle-EVs reduced cell count and viability, and increased the 
expression of some pro-apoptotic markers in LLC cells. This illustrates the potential of CCA-derived 
skeletal muscle-EVs in mediating the anti-tumorigenic effects of chronic exercise. More research is 
needed to investigate the mechanisms involved, and whether this persists across different cell 
lines/species.

Do you have a table/figure to upload?
 Yes   No  

Authors
 For each author, please click "[+] Add Item" and provide the author's information

Name Email Role Profession

Patience O. Obi obip@myumanitoba.ca Presenting Author Graduate



Page 3 of 3

Muhammad Talha 
Mustafa

mustafmt@myumanitob
a.ca

Co Author Other

Benjamin Bydak umbydakr@myumanito
ba.ca

Co Author Graduate

Tamiris F. G. Souza tsouza@chrim.ca Co Author Graduate

Samira Seif Samira.Seif@umanitob
a.ca

Co Author Graduate

Emily Turner-Brannen Emily.Turner-
Brannen@umanitoba.c
a

Co Author Graduate

Adrian R. West Adrian.West@umanitob
a.ca

Co Author Assistant Professor

Joseph W. Gordon Joseph.Gordon@umani
toba.ca

Co Author Associate Professor

Ayesha Saleem Ayesha.Saleem@uman
itoba.ca

Co Author Associate Professor


