Rapid and consistent generation of functional microglia
from reprogrammed hiPSCs to study mechanisms in
neurodegeneration and neuroinflammation

Abstract

There is a need for functional, consistent,
scalable disease-relevant human microglia
cells for neuroimmune research and the
development of therapeutic or preventive
strategies for neurodegeneration. We used
transcription factor mediated precision
cellular reprogramming technology, opti-
ox™ to rapidly and consistently generate
mature, functional, and physiologically
relevant microglia, named ioMicroglia, from
hiPSCs, at scale.

Microglia are the tissue-resident
macrophages of the brain, accounting for 75-
80% of leukocytes and 10-15% of total cells
within the central nervous system (CNS). They
survey neuronal function, play roles in
neurogenesis, synaptic remodelling, are the
first responders to infection, and are thereby
implicated in various CNS diseases. The life
sciences sector relies predominantly on
rodent models to mimic disease states for
drug discovery. However, animal models do
not always recapitulate human cell and
disease phenotypes.

laboratories within industry and academia,
highlighting the experimental reproducibility
of ioMicroglia. Importantly, ioMicroglia can
be co-cultured with neurons to more closely
mimic in vivo brain function.

In conclusion, with opti-ox™ precision
cellular reprogramming, hiPSCs are rapidly
converted into functional microglia offering a
robust and scalable source of human
microglia which can be used as a relevant in-
vitro model to investigate the role of the
CNS's immune system in health and disease,
and to develop novel therapies for
neuroinflammation.

ioMicroglia, 10 days post-revival, display
typical morphology and express key
phenotypic markers including TMEM119,
TREM2, P2RY12, and IBA1. RNA sequencing
demonstrates that ioMicroglia have a
transcriptomic signature similar to primary
adult and foetal microglia. Consistent
phagocytic and cytokine secretion
functionality, with various stimuli, including
amyloid beta, has been demonstrated for
ioMicroglia, across multiple independent

To bridge this translational gap, several in
vitro human models have been developed for
the study of microglia, most typically primary
microglia extracted directly from either
embryonic, neonatal or adult tissue. However,
primary cells are limited in supply, difficult to
source, and often show donor-to-donor and
user variability.

1. Human ioMicroglia are ready to use in 10 days and show high
lot-to-lot consistency
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2. ioMicroglia show homogenous expression of key microglial
markers and display typical morphology

A) Immunocytochemistry (ICC) was performed on day
10 ioMicroglia with antibodies against key microglia
markers, IBA1, P2RY12, TREM2 and CX3CR1, and
Hoechst counterstain (blue). ioMicroglia display

homogenous expression of all key markers and show a

typical ramified morphology. Images taken at 40x :
magnification on Phenix. This data was generated by Dr IBA-1 P2RY12 TREM2 CX3CR1
Milica Bulajic from Biogen (1). B

B) ICC staining was performed on day 10 ioMicroglia
with antibodies against key microglia markers, IBAT,
TREMZ2, and phalloidin with DAPI counterstains (red,
blue). ioMicroglia display homogenous expression of
both these key markers and show a typical ramified

morphology. Images taken at 20x magnification.
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3. ioMicroglia show consistent phagocytic function with
different baits including amyloid beta
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4. ioMicroglia show a proinflammatory cytokine response to
LPS and dexamethasone treatment
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5. ioMicroglia show functional cytokine secretion in response to
various stimuli
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6. ioMicroglia form co-cultures with ioGlutamatergic Neurons

A) Schematic showing the co-culture A B

protocol. ioGlutamatergic Neurons

ioGlutamatergic Neurons ioGlutamatergic Neurons

were cultured to day 10. ioMicroglia A & &
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8 days.

B) ICC analysis at day 8 of the co-
cultures shows expression of IBA
and MAP2. Representative images at
10x with 100um scale bar.

C) Confocal image at 40x, 20um
scale bar. Microglia display a more
ramified morphology and indications

of interactions with neurons.

Summary & conclusions

Co-cultures containing
ioMicroglia and
ioGlutamatergic
Neurons can be
generated, where the
microglia display a
more ramified
morphology, and show
indications of
interactions with the

ioMicroglia can be
generated within 10
days post-thaw and
show typical ramified
morphology, and
homogeneous

Consistent phagocytic
and cytokine secretion
functionality, with
various stimuli, has been
demonstrated for
ioMicroglia, by several
independent industrial
and academic
laboratories, showing
their experimental
reproducibility.

expression of key
markers, IBA1,
P2RY12, TREM2 and

CX3CR1.
neurons.
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