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• Pb is a pervasive
environmental
neurotoxicant.

• Aβ peptides disrupt
neuronal proteostasis
and promote AD
pathology.

• Lysosomal
dysfunction is an early
and critical event in A

Hypothesis

• Pb potentiates Aβ-
induced lysosomal
dysfunction, leading to
failure of lysosomal
homeostasis, and
promoting AD
pathogenesis.

KEY TAKEAWAY: Combined exposure to Lead (Pb) and Aβ peptides (25-35 and 1-40) profoundly impairs lysosomal acidification, Ca2+

homeostasis and membrane integrity through suppression of TFEB-CLEAR signalling, highlighting a molecular mechanism by which

environmental Pb exposure may accelerate Alzheimer’s disease-related pathology

RESULTS

METHODS

Pb and Aβ suppressed TFEB-CLEAR signalling and altered AD-

related proteins

• Pb + Aβ decreased GSK-3 α/β and TFEB levels 

• LAMP1/2 decreased, while BACE1 and APP increased 

• CLEAR genes (TFEB, Mucolipin1, LAMP1, LAMP2, CTSB) were downregulated 

• Data are Mean ± SEM (n=3). *p< 0.05, **p<0.01, ***p<0.001

Proposed Mechanism 

CONCLUSIONS

• Pb potentiates Aβ peptide toxicity, causing profound

lysosomal dysfunction

• Combined exposure impairs lysosomal acidification,

Ca2+ homeostasis, and membrane integrity

• Suppression of TFEB-CLEAR signaling may be a key

mechanism linking environmental Pb exposure to AD

pathogenesis.
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