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Triple negative breast cancer (TNBC) is an aggressive cancer with patient survival rarely exceeding five 
years. TNBC is also the most difficult breast cancer subgroup to treat due to its unresponsiveness to current
clinical targeted therapies (e.g., hormonal therapy protocols or chemotherapeutics), high rate of 
recurrence, and poor prognosis. The lack of a targeted therapy and the TNBC heterogeneity highlighted the 
urgent need to identify novel therapeutic targets and develop effective medicines capable to overcome 
drug resistance also hindering the typical TNBC metastatic pattern (i.e., frequent occurrence of distant 
metastases, mainly localized in lung, central nervous system, and bones) often associated with poor 
prognosis. One of the most promising sources for potential drug discovery in cancer therapy is compounds 
of fungal origin, i.e., medicinal mushrooms, which display anti-cancer, onco-immunological, and immuno-
modulating activities, also improving quality of life during chemotherapy. “Micotherapy U-care” is a novel 
medicinal mushroom blend supplement consisting of a mixture of mycelium and sporophores extracts of 
five species (Agaricus blazei, Ophiocordyceps sinensis, Ganoderma lucidum, Grifola frondosa, and Lentinula 
edodes), which has been proposed as a promising anti-cancer adjuvant. In particular, our previous studies 
testing the effect of Micotherapy U-care oral supplementation in a 4T1 triple-negative mouse BC model, 
demonstrated both an indirect action, i.e. decrease of inflammation and oxidative stress, paralleled by a 
direct effect on cancer cell leading to reduction of lung metastases and apoptotic pathway activation.
In the present investigation, we deepened the knowledge about the alternative molecular mechanisms by 
which Micotherapy U-care could be able to overcome drug resistance in TNBC. In particular, using 
complementary techniques, alternative cell death pathways will be explored including mitophagy, and, 
contextually, mitochondrial fission and fusion dynamics will be investigated, as crucial events involved in 
TNBC growth and metastatization.
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