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pathogenesis?
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The incessant and inevitable increase in the aging of
the population makes Alzheimer's disease (AD) a
major public health problem, with the multifactorial
nature of this neurodegenerative disorder adding
extra complexity in the search for effective therapies.
Nevertheless, it is widely recognized that a loss of
balance in the metabolism of the B-amyloid precur-
sor protein (BAPP) by the catalytic activities called
“secretases” is among the early triggering events of
the disease and happens to be the basis of the amy-
loid hypothesis." However, the old concept that the
built up of amyloidose is neuron-centric and takes
place in a static and local way (each cell/brain area
contributes, independently of the others, to its own
production of amyloid peptides) has been long
debated” and was further called into question by the
evidence of the existence of AD-related protein-con-
taining brain-derived extracellular vesicles® that may
eventually contribute to the dissemination of amyloi-
dogenesis from one to another brain area.* Indeed,
PEV have long been described as important inter-cel-
lular communication factors that can easily cross the
blood brain barrier” and have more recently been
proposed for therapeutic purposes® and as a possible
source of biomarkers.”

In this issue of eBioMedicine, Lee and co-workers
have undertaken to purify, quantify and characterize
plasma extracellular vesicles (pEV) from AD patients
according to their secretase contents and they have
investigated the route taken by these vesicles, prepared
from cell lines and injected into mice, to eventually
reach the brain from the periphery.® They first reported
an abnormally high number (>100-fold) of pEV in AD
patients (AD-pEV) when compared to control individu-
als. Moreover, they showed that these AD-pEV, in
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addition to being particularly rich in pro-inflammatory
factors, contain excessive amounts of catalytically active
a-, B- and y-secretases, which could possibly lead to an
increased metabolism of BAPP in target neurons. In
their following attempt to determine if and how these
AD-pEV can access the brain from the periphery, Lee
et al. injected aluminum chloride-induced EV (Al,-EV)
purified from hepatocytes in the tail of mice. They
showed that these vesicles, similar to AD-pEV in factor
content, can reach hippocampal neurons via hyalur-
onan-dependent docking to the choroide plexus and
they proposed that this could potentially exert detrimen-
tal effects when reaching target cells at high levels and
for extended time periods.

As a whole, the study by Lee et al. brings a new con-
cept by suggesting the existence of a hitherto unknown
communication axis that would allow peripherally pro-
duced pEV to enter the limbic system and more espe-
cially the hippocampus that is particularly affected in
AD. Notably, these vesicles show a high load of pro-
teases involved in BAPP metabolism (ADAMio,
ADAM17, BACE1 and the catalytic core of y-secretase
presenilin 1) and neuroinflammation (ADAMi1o and
ADAMTIy), two events closely linked to the pathogenesis
of AD. However, due to the antagonism of the amyloi-
dogenic (B/y) and non-amyloidogenic (o) pathways with
regard to the development of the disease,” and consider-
ing that they are all highly upregulated in AD-pEV, the
respective contributions of these activities and the net
balance at the target site of action would certainely be
informative. In this context, establishing the full profile
of production of BAPP-derived secretase-forming
metabolites (sAPP«, C83, sAPPS, C99) would help to
clarify this point.

Despite the notable differences observed between the
Alzheimer‘s samples and the controls the limited num-
ber of human plama (3-6AD/2-4CT depending on the
parameters measured) and more especially brain (3AD/
3CT) samples used in this study does not make it possi-
ble to guarantee in a certain way the formal implication
of pEV in the progression of AD. Moreover, the convinc-
ing demonstration that cell line-derived Al,-pEV reach
the hippocampus via the choroid plexus in mice does
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not allow us to affirm with certainty that this happens in
the same way in humans.

The directions arising from this work could be of
several kinds. Firstly, although Lee et al. stated that
the observed drastic increase in pEV in AD samples
are unlikely to originate from the central nervous
system since any high secretory activity of diseased
brain cells has been reported so far, additional inves-
tigations are obviously necessary to determine pre-
cisely the nature of the peripheral cells/organs that
genuinely produce these AD-pEV vesicles in addition
to hepatocytes, as suggested by the authors. Sec-
ondly, establishing the spatio-temporal profile of the
secretase-dependent production of BAPP metabolites,
i.e. determine whether it occurs predominantly
before the release of EV by peripheral cells/organs,
in pEV during its transportation to the brain (as sug-
gested by the presence of AB in these structures')
or at site once the hippocampal targeted cells are
reached, would certainly shed more light on the over-
all new concept proposed by Lee et al. Finally, dem-
onstrating that the peripheral injection of AD-like
pEV (Al3-pEV) induces AD-like events (amyloidogen-
esis, learning and memory impairment, neuroinflam-
mation) in aged wild-type mice, and establishing that
it accelerates AD pathogenesis in transgenic mouse
models of the disease would bring the definitive
proof of a causative role of pEV in AD.

In summary, beyond the possible use of pEV release
from the brain to the plasma as a source of AD bio-
markers, whether these structures can also, remotely
and in the opposite direction, participate to the propaga-
tion of the disease was speculative so far. In this context,
Lee et al. brought an additional stone to the concept of a
dynamic relationship between the periphery and the
CNS regarding AD pathogenesis by showing that
peripheral EV can reach the brain in vivo. This exciting
discovery obviously deserves more investigations to
establish a genuine causal roles of pEV in the retrograde
dissemination of AD.
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