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Trem2-mediated activation of microglia
breaks link between amyloid and tau in
Alzheimer’s disease
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The amyloid hypothesis of Alzheimer’s disease is predicated on the data showing
that APP mutations (and by implication A deposition) drives tangle formation
in humans and also in doubly transgenic APP and MAPT mice (1, 2). It has been
usually drawn as a cell autonomous process with Af3 outside neurons inducing
tangle formation within the neuron. This cell autonomous view has become
increasingly untenable (3). While genetic analysis of late onset Alzheimer’s
disease has implicated some loci involved in APP metabolism, the great majority
have been shown to be involved in lipid metabolism and/or microglial

metabolism (4) with, for example, TREM2 being a phospholipid receptor (5).

Identification of loss of function variants in TREM2 predisposing to AD,
coincided with the demonstration that TREM2 expression increased with plaque
load and that other microglial genes in this same expression module were also
Alzheimer’s risk genes (6-8). These data lead to the idea that genetic variability
in response to amyloid deposition was the central predisposing commonality of

many Alzheimer’s risk genes (9).

While it has been previously proposed that disease-associated microglia may
limit neuronal damage caused by amyloid pathology (10), the paper by Lee and
colleagues (11), brings the role of these Ap activated microglia into sharper
focus. They confirm that a mutant APP transgene increases tangle pathology in a
mutant MAPT transgenic mouse, but then further show that this tangle

formation is increased in the absence of TREM2. This observation suggests that



an effective microglial response mitigates against amyloid induced tangle
formation (Figure 1). In an important control experiment, they also show that
the absence of TREM2 on its own does not increase tangle formation in MAPT

mutant mice.

The simplest interpretation of these data is that amyloid induced membrane
damage leads directly or indirectly to tangle formation and that microglia play an
important role in resolving that damage. The fact that APP metabolism occurs
largely at the synapse may explain why synaptic loss could be collateral damage
in this process (12, 13). In the absence of an effective microglial damage
response, amyloid induced damage continues unchecked and this then results in

tangle formation and thus to neurodegeneration and dementia
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Figure 1. Proposed interaction between TREM?2 activation of microglia and AB
damage to neuronal membranes
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Suggested interpretation of the interaction between neuronal APP metabolism
with Af deposition disrupting membranes, attracting microglia, in part, through
TREM2 signalling to repair or remove damaged membranes. When this process

fails or is overwhelmed, tangle formation is instigated.



