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APP functions as a molecular switch, 
and its switching appears to be gov-
erned by its interaction with ligands. 
When APP interacts with netrin-1, an 
axonal guidance ligand, it mediates 
process extension. When APP inter-
acts with Abeta, however, it mediates 
process retraction, synaptic loss, and 
programmed cell death. During this 
interaction, Abeta begets more Abeta 
(one of the Four Horsemen) by favor-
ing the processing of APP to the Four 
Horsemen. In other words, Alzheimer’s 
disease is a molecular cancer. Positive 
selection occurs not at the cellular level 
but at the molecular level. Furthermore, 
Abeta itself is a new kind of prion, since 
it is a peptide that begets more of itself. 
We believe that all of the major neuro-
degenerative diseases may operate in 
an analogous fashion.

One of the interesting ramifica-
tions of our new model of AD is that 
we should be able to screen for a new 
kind of drug: “switching drugs” that 
switch the APP processing from the 
Four Horsemen to the Wholly Trinity, 
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thus preventing the synaptic loss, neu-
rite retraction, and neuronal cell death 
that characterize AD. Indeed, we have 
identi! ed candidate switching drugs 
and are now testing these in transgenic 
mouse models of AD. We are also test-
ing the effects of netrin-1 on this system, 
and ! nding similar effects. 

A corollary of the switching prin-
ciple is that we should now be able to 
screen existing drugs, nutrients, and 
other compounds not just for their car-
cinogenicity (as is done using the Ames 
test) but also for their Alzheimerogenic-
ity. We rarely stop to think that we are 
likely exposed to many compounds 
that have positive or negative effects 
on the likelihood that we will develop 
AD, and it would be helpful to have 
such information. We hope that our new 
model of AD may provide new insight 
into the pathogenesis of this common 
disease and offer new approaches to 
therapy. □
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