
In this Journal Club paper, Mitchell Tyler Caprelli provides a comprehensive overview of current 
knowledge regarding altered trafficking of β-site amyloid precursor protein (APP)-cleaving 
enzyme 1 (BACE1) and synaptic Aβ generation in Alzheimer’s disease (AD). Amyloid β-peptide 
(Aβ) is the principal component of senile plaques and plays a key role in synaptic damage and 
memory deficits in early AD pathogenesis. Aβ is derived from serial proteolysis of APP by β- 
and g-secretases. While β secretase is the initial and rate-limiting enzyme of this process, 
BACE1 is the major neuronal β secretase (Vassar et al., 2009). In AD mouse models and 
human patient brains, BACE1 is abnormally retained in swollen dystrophic presynaptic terminals 
surrounding amyloid plaques in the cortex and hippocampus, suggesting enhanced b cleavage 
of APP in these regions (Buggia-Prévot and Thinakaran, 2015). As noted in the journal club 
report, BACE1 has been shown to undergo dynamic transport in neurons. Thus, long-standing 
questions remain: do defects in this transport route contribute to BACE1 accumulation in axons, 
leading to synaptic Aβ overproduction in AD neurons? If so, does enhanced retrograde transport 
clear BACE1, and Aβ, out of synapses, prevent their loss, and restore cognitive function? 
 
We previously reported that Snapin, a dynein motor adaptor, mediates BACE1 retrograde 
axonal transport, which controls BACE1 trafficking to lysosomes for degradation (Ye et al., 
2014). Our paper (Ye et al., 2017) further reveals that dynein/Snapin-mediated retrograde 
transport effectively regulates axonal BACE1 localization and b cleavage of APP at presynaptic 
terminals, thereby suggesting a potential approach of ameliorating Aβ-linked synaptic pathology 
and cognitive deficits. As the journal club report noted, our study showed a significant reduction 
in Ab1-40 levels in mutant hAPP mouse brains with elevated Snapin expression. It is known that 
inhibition of BACE1 level/β secretase activity prevents the production of all Aβ species equally 
(Citron, 2010). Moreover, using the well-characterized A11 antibody that detects intracellular 
oligomeric Ab, particularly Ab1-42, we found that Snapin overexpression attenuates oligomeric 
Ab accumulation in mutant hAPP mouse brains. Taken together, total Ab1-42 levels are most 
likely decreased in these AD mouse brains.  
 
Among the possible mechanisms discussed in the journal club paper, we recently provided 
mechanistic insights into impaired dynein/Snapin-mediated retrograde transport in AD neurons 
(Tammineni et al., 2017; Tammineni and Cai, 2017). We revealed that direct interaction of 
oligomeric Ab1-42 with dynein intermediate chain (DIC) disrupts the coupling of dynein-Snapin, 
a motor-adaptor complex essential for recruiting dynein motors to late endosomes. As a result, 
this interaction impairs dynein motor recruitment to late endosomes, thereby immobilizing them 
in distal axons. Therefore, we proposed that such defects result in BACE1 retention within 
axonal late endosomes, and thus enhance Aβ generation at presynaptic terminals of AD 
neurons. Many regulatory mechanisms likely play key roles in modulating BACE1 axonal 
trafficking and turnover through dynein/Snapin-mediated retrograde transport. Further studies 
are needed on this important topic. Given that BACE1 is currently a promising target in AD 
therapy, illuminating mechanisms regulating BACE1 turnover will be timely important for the 
future development of potential therapeutic strategies.  
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