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Restoration of Iron Homeostasis by small molecules directed to the Iron Response Element (IRE) of 
the Amyloid Precursor Protein (APP) and Ferritin (FtH) 5’UTRs protect against toxic Pb exposure 
to neurons
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Pre and postnatal exposure to lead (Pb) is associated with neurodevelopmental delay, autism, and neurodegeneration later 
in life. Lead IV oxide is used in the production of batteries and paints, and Pb toxicity has historically been associated with 

the use of Pb(II) acetate as a sweetener. Pb contamination of water due to corrosion of Pb pipes has resulted in elevated blood 
Pb levels in the population as occurred in Flint Michigan in 2014. Pb in the body is notoriously hard to get rid of and is stored 
in bone. It can traverse the blood-brain barrier, via the divalent metal transporter (DMT1) which is the major iron transporter 
in neurons. As we age, and bone breaks down Pb seeps into the bloodstream and compounds the aging process with added 
inflammatory and oxidative stress pathways. Treatment of acute Pb poisoning by use of metal chelators is associated with a 
myriad of side effects and chronic low-level exposure often goes untreated. We have shown that exposure of neuronal SHSY5 
cells to Pb 11 or Pb (1V) compromises iron homeostasis and neuronal cell viability by inhibiting translation (targeting the 
Iron Response Element/Iron Response Element Binding Protein interaction) of 2 iron homeostatic proteins, Ferritin (FtH) the 
iron storage protein, and Amyloid Precursor Protein (APP) involved in iron export. The consequent build-up of intracellular 
redox reactive Fe2+ was detected by calcein assay. Overexpression of APP 695 isoform protected SHSY5 cells from Pb toxicity. 
A High Throughput Screen (HTS) of the Broad Institute Molecular Library, for modulators of the cellular Prion protein (PrPc) 
5’UTR, screened BL-1, a small molecule which increases FtH and APP expression and protected neurons from Pb toxicity. 
Small molecules that modulate iron homeostasis have the potential to protect neurons from Pb toxicity and could potentially 
be developed for the clinical treatment of Pb poisoning. 
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