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Abstract

Astrocytes are essential for maintaining
homeostasis and defence within the
central nervous system (CNS). They
also play a key role in immune
responses, making them crucial
contributors to CNS disorders and
neurodegenerative diseases. Therefore,
accurate in vitro models that incorporate
astrocytes are essential to advance our
understanding of the cellular and
molecular mechanisms underlying these
diseases.

ioAstrocytes are functional human
astrocytes derived from iPSCs,
generated through deterministic cell
programming using opti-ox™
technology. An optimised inducible
system that tightly controls the
expression of transcription factors to
convert iPSCs consistently into
astrocytes within days. ioAstrocytes
exhibit a stellate morphology, express
key astrocytic markers, can be co-

cultured with other CNS cell types and
recapitulate key human astrocytic
functions. In particular, when exposed to
pro-inflammatory stimuli, ioAstrocytes
appropriately release cytokines such as
IFN-B, IP-10, IL-6, and IL-8, which are
central to the astrocyte-driven
neuroinflammation in neurodegenerative
conditions.

Astrocytes also contribute to
neuroimmune responses by
phagocytosing tissue debris and
abnormal protein aggregates.
ioAstrocytes effectively phagocytose
pHrodo bioparticles, demonstrating their
potential as a model to understand the
role of astrocytes in clearing disease-
specific protein aggregates, such as
fibrillar amyloid aggregates in
Alzheimer’s disease. Moreover, the
interaction between astrocytes and
neurons is critical for various neuronal
functions including survival, energy

metabolism, ion homeostasis, and
neuroprotection. ioAstrocytes support
co-cultures with neurons, significantly
influencing the neuronal network activity
of ioGlutamatergic Neurons. This
capacity highlights the potential of
ioAstrocytes to be used in optimised co-
culture models to identify compounds
that protect from damaging insults within
the CNS.

In conclusion, ioAstrocytes offer a
powerful, scalable platform that bridges
translational gaps in neurodegenerative
disease research. By advancing our
understanding of neuroinflammation and
neurodegeneration, ioAstrocytes can
support the development of targeted
therapies for CNS disorders, making
them an invaluable asset in drug
discovery and therapeutic development.

1. Precise deterministic programming of hiPSCs into

iIoAstrocytes
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3. ioAstrocytes exhibit phagocytic functions

ioAstrocytes are capable of
phagocytosing S. aureus
bioparticles

(A) Images taken from a 24-hour
NanoLive video showing the ability
of the ioAstrocytes to phagocytose
pHrodo® Red S. aureus
Bioparticles®. Bioparticles were
added to cultures of ioAstrocytes at
D15 post-thaw. At the start (Oh), the
particles are located outside the
cells and due to the neutral pH of
the media are non-fluorescent, but
when phagocytosed they are
exposed to the acidic environments
of intracellular organelles and
fluoresce bright red, as they
accumulate within the cell (24h).

pHrodo BioParticles

4. Co-culture of ioAstrocytes and ioGlutamatergic

Neurons
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multiplex immunoassay demonstrates the ability of ioAstrocytes to secrete a range of cytokines upon treatment with various
proinflammatory stimuli. ioAstrocytes display the expected responses to the three distinct cocktails, including a strong
increase in Interleukin 6 (IL-6) secretion, known to be involved in neuroinflammation.
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