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Studying microglia’s role in APOE4-related pathology
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of disease risk. Several in vivo models have
been developed to study the role of these
human APOE isoforms in AD, including
human APOE knockin or transgenic mice.
However, these models often also carry
early-onset AD mutations to trigger patho-
logy (such as Tg2576, APP/PS1 and 5xFAD
mice) and lack human-specific disease
features. To overcome these limitations,
Huang’s lab at Gladstone Institutes developed
few years ago a chimeric model in which

they transplanted induced pluripotent stem
cell (iPSC)-derived human neurons carrying
human APOE3 or APOE4 isoforms into the
hippocampus of human APOE3 or APOE4
knockin mice (hE3-E3KI and hE4-E4KI
mice, respectively). Chimeric hE4-E4KI mice,
which do not carry early-onset AD mutations,
develop Ap aggregates in their brain, making

The Apolipoprotein E 4 allele, encoding
APOE4, is the strongest genetic risk factor for
late-onset Alzheimer’s disease (AD). Evidence
suggests that APOE4 contributes to AD by
influencing amyloid-p (Af) and tau patholo-
gies, but the underlying mechanisms are
unclear. Similarly, while recent findings indi-
cate that microglia — the resident immune
cells of the brain — may interact with neurons
to affect AD pathology, the effects of microglia
on neuronal APOE4-related AD pathogen-
esis remain elusive. A study using chimeric
mice with human APOE4 neuron transplants
brings new insights into the role of neuronal
APOE4 and microglia in AD pathogenesis.
While mice express only one form of
APOE, in humans there are three predomi-
nant APOE alleles, which encode APOE2,
APOE3 and APOE4 and confer varying levels

them a suitable model to study human
late-onset AD.

In their new study, the team combined the
use of this human-mouse chimeric model with
a microglial-depletion approach to investi-
gate the role of microglia in human neuronal
APOE-driven AD pathology. They found
that removing microglia in hE4-E4KI mice
reduced AP and tau aggregates. This find-
ing suggests that microglia promote human
neuronal APOE4-related brain pathology.
Transcriptomic analysis revealed that in return,
neuronal APOE4 promotes a pro-inflammatory
response in microglia, thereby demonstrating
the concerted roles of neuronal APOE4 and
microglia in AD pathogenesis.

Alexandra Le Bras

Original reference: Rao, A. et. al. Cell Stem Cell
https://doi.org/10.1016/j.stem.2024.10.005 (2024)

nature
.masterclasses

I_

Build your skills.

Nature Masterclasses

and find out more at:
masterclasses.nature.com

@ @Nature Masterclasses

Boost your confidence and advance your scientific
research with researcher training from

Choose from live workshops, or learn at your own pace with the
Nature Masterclasses on-demand platform. Gain insights and learn from
Nature Portfolio journal Editors and industry experts.

Wherever you are on your research journey, we're here to help.

Access our free courses, plus free course samples

03GAS / Image credit: Cavan Images

Lab Animal | Volume 53 | December 2024 | 360

360


http://www.nature.com/laban
https://doi.org/10.1038/s41684-024-01488-y
mailto: 
https://doi.org/10.1016/j.stem.2024.10.005
https://doi.org/10.1016/j.stem.2024.10.005
http://crossmark.crossref.org/dialog/?doi=10.1038/s41684-024-01488-y&domain=pdf

	Studying microglia’s role in APOE4-related pathology




