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Tumor MicroEnvironment
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Metastatic melanoma secretome is enriched in amyloid aggregates
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How are amyloids produced?



BACE2 produces amyloid aggregates in melanoma
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BACE2 in cancer
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Amyloid aggregates are new players in tumor 
microenvironment



BACE2 in cancer is linked to lipid metabolism
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BACE2 in cancer is linked to lipid metabolism
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Increasing lipid availabilty promotes BACE2 
expression and cell proliferation

- High BACE2 cancers show an enhaced lipid metabilism

- Increasing extracellular lipids increases BACE2 levels

- More BACE2, higher proliferation of cancer cells

Unpublished data



What is the molecular link between lipid 
metabolism and BACE2 activity?

Unpublished data

-2           0          2 -2           0          2



BACE2 regulates lipid transporters ectodomain 
shedding
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BACE2 regulates lipid transporters ectodomain 
shedding
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BACE2 specifically acts on lipid transporters
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BACE2 regulates lipid transporters activity and lipid uptake

Unpublished data



Which are the functional consequences of modifying lipid 
uptake in cancer cells?

- High BACE2 cancers show an enhaced lipid metabilism

- Increasing extracellular lipids increases BACE2 levels

- BACE2 tunes lipid influx by modulating lipid transporters activity

- More BACE2, higher proliferation of cancer cells



BACE2 affects lipid metabolism and proliferation
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Which lipids interfere with cell proliferation?

FA influx is a major contributor to the anti-proliferative effects of BACE2 inhibition. 
Unpublished data



BACE2 increases intracellular PUFA and activates 
PPRα

Unpublished data
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Lipid transporters accumulation is faster than 
lypolisi and steroidogenesis
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Blocking lipolysis rescues the proliferation impairment 
induced by BACE2 inhibition

Unpublished data



The lipid-proliferation link is specific for high 
BACE2 cancer cells
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BACE2 is a lipid sensor and gatekeeper
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How lipid overload impairs cell proliferation?

The antioxidant capacity is compromised

Unpublished data



Does BACE2 inhibition induce ferroptosis?

Unpublished data
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Lipid oxidation is increased upon BACE2 inhibition



Does BACE2 inhibition induce ferroptosis?

RSL3 exacerbates decreased proliferation induced by BACE2 inhibition

Unpublished data



Does BACE2 inhibition induce ferroptosis?

Unpublished data



Conclusions and perspectives

• How is the specificity for lipid transporters regulated?

• How is BACE2 expression regulated?

• Can we exploit BACE2 modulation to rewire immune/stromal cells metabolism or reprogram their behavior in cancer 

TME ?

• BACE2 regulates lipid transporters shedding and lipid uptake in 
cancer and normal cells
• BACE2 regulates intra and extracellular lipid content
• Manipulating lipid fluxes affects cancer cells viability inducing a 
lipid overload mediated toxicity
• Lipid metabolism could be targeted in BACE2 over-expressing
tumors
• BACE2 in combination with ferroptosis inducers to enhance the 
anti-tumoral effects



THANKS TO:

Alessandra Morelli
Alice Elhagh
Francesco Farris
Vittoria Matafora
Nicol Berti
Mohamad Haidar
Greta 

Proteomics and Metabolomics 
Facility
Angela Cattaneo
Giorgia Parodi
Laura Tronci

Functional Proteomics Group



BACE2 increases intracellular PUFA which are 
toxic for the cells
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The lipid - proliferation link is specific for high BACE2 cancer cells 

Unpublished data



Conclusions



Is there a direct link between lipids metabolism 
and BACE2 activity?
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