Building three-dimensional human brain organoids
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culture methods, to self-organize into brain spheroids or organoids.
These organoid cultures can be derived from any individual, can be
guided to resemble specific brain regions, and can be employed to model
complex cell-cell interactions in assembloids and to build human circuits.
This emerging technology, in combination with bioengineering and other
state-of-the-art methods for probing and manipulating neural tissue, has
the potential to bring insights into human brain organogenesis and the
pathogenesis of neurological and psychiatric disorders.

The organogenesis of the human central nervous system is an intricately
orchestrated series of events that occurs over several months and
ultimately gives rise to the circuits underlying cognition and behavior.
There is a pressing need for developing reliable, realistic, and
personalized in vitro models of the human brain to advance our
understanding of neural development, evolution, and disease. Pluripotent
stem cells have the remarkable ability to differentiate in vitro into any of
the germ layers and, with the advent of three-dimensional (3D) cell
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Brain organogenesis in vitro and in vivo
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Disease models using 3D brain cultures
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directed differentiation methods to resemble specific brain

regions*? (e.g., forebrain, midbrain, retina). Cha"enges and future directions
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« Building large-scale platforms for drug discovery
and genetic screens.

study neuroimmune and neurovascular interactions
or cancer cells (e.g., oncogenesis and metastasis).
- Developing reliable models of environmental,

into rodents or other species to obtain circuit-wide
integration and oscillatory activity, to study sensory
input, and to develop more accurate models of

and then can be fused to generate brain assembloids'. Another
way to generate assembloids is by spatio-temporally controlling
patterning within one 3D aggregate, by embedding organizer-
like structures (i.e., cells, coated beads) that release or block

Applications of brain organoids
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Brain organoids and assembloids can be used to ask questions
about evolutionary innovation in human and non-human
primates and to understand the developmental program and
maturation of the nervous system (e.g., the programs underlying
astrocyte transition from a fetal to a postnatal state). Brain
organoids derived from patients or that have been genetically
engineered to carry genetic variants associated with disease (i.e.,
isogenic lines) can be used to investigate disease pathogenesis in
the nervous system. Lastly, as these 3D cultures become more
scalable and assays probing 3D tissue improve, drug and CRISPR-
Cas9-based screens can be used to identify therapeutic targets.

and detachment of intact
pluripotent colonies that are then
moved to ultra-low-attachment
dishes. These 3D cultures can be
subsequently maintained in low-
or high-oxygen conditions, shaken
or spun in a bioreactor, or
maintained in low-attachment
plates without shaking.
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STEMdiff™ Cerebral Organoid Kit is a 3D
in vitro culture system designed to generate
cerebral organoids from human pluripotent
stem cells. The resulting cerebral organoids
have a cellular composition and structural

organization representative of the developing
human brain.
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Simple, serum-free and easy to use

See the data, at www.stemcell.com/COKit
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STEMdiff™ Cerebral Organoid Kit (#08570)

* Recapitulates the developmental processes and
organization of the developing human brain
Optimized based on the formulation
published by MA Lancaster and JA Knoblich'
Rigorous raw material screening and quality
control testing ensure reproducibility and

At STEMCELL, science is our foundation. We
are Scientists Helping Scientists dedicated to
making sure your research works.

For more information, visit
www.stemcell.com/CerebralOrganoids
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Abbreviations

BBB: blood-brain barrier; CP: cortical plate; ENS: enteric
nervous system; |Z: intermediate zone; MGE: medial
ganglionic eminence; MZ: marginal zone; SP: subplate;
SVZ/0SVZ: subventricular zone/outer subventricular
zone; VZ: ventricular zone
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