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- Chronic low-dose doxorubicin exposure increased CSC
populations, suggesting chemotherapy may promote

This study investigated how cancer stem cells (CSCs)

, , o . The flowchart below summarizes the general steps done
contribute to cardiotoxicity and how modulating

throughout the research project

autophagy influences their response to the cardiotoxic therapy-sensitive cells.
drug doxorubicin. We hypothesize that enriching CSCs N Ihawed and Plated contnuously ﬁffidqf] ncresseavy oy [onzed By FACS - A.utophagy.was impaired 1n chromc.:ally treated c§lls,
will 1increase cell resistance to doxorubicin. Using CE“TE/ doonicn | cvenpasage [here was 2 change i indicating disrupted cellular recycling and survival

adaptations.
- Autophagy modulation with chloroquine (inhibitor)
and rapamycin (activator) revealed its key role in drug

Fluorescence-Activated Cell Sorting (FACS) and cell
viability assays, we found that prolonged doxorubicin
exposure increased the CSC population and led to

The doxorubicin induced cells were
passaged 1-2 times per week, depending on
their growth rate. With each passage, the
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impaired autophagy, as shown by autophagy-detecting v | . , : sensitivity and CSC survival.

: : . <ept untreated in the Analyzed by FACS 10 doxorubicin concentration was increased by - MTT Its showed that ch : h
nanoparticle analysis. Contrary to our hypothesis, we o o analyze atophagy 5 M. startine from 0 nM and reachin assay results showed that changes in autophagy
also observed an increase in doxorubicin sensitivity e tealed e expression levels > SIS 1O ahd reatiing 4 and CSC enrichment directly affect cell viability and

final concentration of 35 nM. From this
point onward, cells were maintained at 35
nM dox, as higher concentrations resulted in
significant cell death.

sensitivity.
- Chronic chemotherapy drives both CSC expansion and
autophagy dysfunction, leading to heightened drug

over time. These findings suggest that chronic
chemotherapy promotes CSC expansion and disrupts
autophagy, possibly contributing to drug sensitivity.
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Targeting autophagy may therefore help re-sensitize : ) c g6 the gata rom (Analyzedzy an WITT sensitivity.
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resistant CSCs and reduce cardiotoxic effects. Future [ Research J‘ L Analysis } o experment Lhzg;}sisﬁnﬁz&a zgd] - Targeting autophagy may help re-sensitize resistant
work will explore how CSCs directly affect — CSCs and reduce chemotherapy-induced cardiotoxicity

1n future studies.

cardiomvyocyte viability in co-culture models.
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- Prolonged exposure to doxorubicin can promote CSC
expansion and drug resistance, making treatment less

effective over time. , .. . . . .
- Understanding how autophagy modulation affects - The MDA-MB-231 cells exposed to chronic low-dose doxorubicin for 1.5 months exhibited a marked impairment in

CSC behavior and cardiotoxicity could lead to safer autophagy, as detected using the second-generation autophagy-detecting nanoparticle (ADN2). Acknowledgements

- There is a significantly higher number of CSCs in MDA-MB-231 human breast cancer cells compared to cells treated telated genes to test whether autophagy dependence

with a standard acute dose of doxorubicin. drives treatment resistance.

and more effective cancer therapies. -  Both ADN2 uptake (AF546 fluorescence) and autophagic activation (Cy5.5 fluorescence) were significantly reduced , ,
when compared to untreated controls This work was funded by grants from the Laidlaw
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Research Institute, Tufts Medical Center; Namely Dr.
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modulating autophagy affects CSC behavior and
cardiotoxicity, and to develop strategies that make
cancer treatment safer and more effective.

populations following treatment with doxorubicin for 24 hours.
- Cell survival was significantly reduced in the doxorubicin-induced population when cultured in AC16 media compared to
standard culture conditions.
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