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A schematic for human IPSC-based
disease modelling.
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Tissue-derived organoids.

Source Main challenges
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Pluripotent stem-cell-derived organoids.
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Derivation of organoids from organs
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Signal Transduction and Targeted Therapy (2022)7:168



Engineering approaches for organoids.

Nature 2021.-

Engineering the cell

o O
O
* Cell-cell and cell-matrix adhesion () O
* Reprogramming cellular responses O

to (external) stimuli O
* Artificial cell-cell communication

circuits
* Genetically engineered fate

choices

Engineering the context

* Systemic physiological parame-
ters (pH, flow, movement)

» Control over different functional
compartments

* Multi-tissue and multi-organ
interactions

Engineering the niche
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A
v
e
O * Extracellular matrix composition
O * Control of cell adhesion
o~ —#3»  * Soluble growth factors and metabolites

»y * Physical parameters and geometrical
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Engineering enhanced readouts

* Controlled imaging with automated analysis

* Miniaturized electrochemical probing
» Parallelization and high throughput



Engineering cells for guided morphogenesis.
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Engineering the niche
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Various applications of organoid technology.

Signal Transduction and Targeted Therapy (2022)7:168
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Germ layer * Disease modeling * Drug screening

12



Generated organoids

Different protocols to generate tissue-specific and
pluripotent stem-cell-derived organoids
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Summary of generated human organoid disease models

(C:erebral organoid

~

Microcephaly

Seckel syndrome
Macrocephaly

Autism spectrum disorder
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Rett syndrome
Sandhoff disease
Miller-Dieker syndrome
Zika virus

Alzheimer disease
kParkinson's disease
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Diabetes mellitus
Cystic fibrosis
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Dilated cardiomyopathy
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Acute myocardial infarction
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J

Lung organoid

Influenza
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Idiopathic pulmonary fibrosis
Cryptosporidium

Respiratory syncytial virus infection

( Kidney organoid
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Congenital nephrotic syndrome
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Host-microbe interactions

Cystic fibrosis
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Examples of recently developed organoid models
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gland
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Methods and strategies to analyze organoids

Methods and strategies to analyze organoids

-
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Organoid generation and therapeutic potential.
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Organoids can bridge patient and animal studies to
advance our understanding of neurological disease.

Knowledge transfer relies on conserved disease mechanisms

1 l
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Generation and characterization of cerebral organoids
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Graphical summary of major milestones in the development of
brain organoid technologies.

The development of brain organoids technology
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Signal Transduction and Targeted Therapy (2022)7:168 24
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Organoids 2023.-
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Various applications of organoid technology.

Signal Transduction and Targeted Therapy (2022)7:168
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Schematic of the generation and applications
of brain organoids.
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Cell types involved in corticogenesis.

NEC - Neuroepithelial Cell C Self Renewal
RG — Radial Glia
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Generation of region-specific brain organoids to
model regional interactions of the human brain.
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A schematic overview of the creation of and uses
for organoid models of neurological disorders.
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Schematic overview of the differentiation progress of organoids

Biology 2021.-

with patterning factors.
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Biology 2021.-

Non-exhaustive schematic overview of the different
types of cells found in different organoid models.

Cell types found in brain organoid models
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The Application of Brain Organoids: From Neuronal
Development to Neurological Diseases

Cell types found in brain organoid models
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Recent methodological advances in brain organoids. Multiple methods

have been used to improve the maturation of brain organoids.
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Application of brain organoids as disease models. Brain organoids have been
used to model neurodevelopmental and degenerative diseases.
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Investigating Neuropsychiatric Disorders.-

Neuroimaging

39

Neuron 100, October 24, 2018.-
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Human Brain Organoids Are Versatile and
Accessible Cellular Models

Neuron 100, October 24, 2018.-
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Miller-Dieker syndrome
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Alzheimer's disease

APOE4 Microglia- o
(isogenic) like cells

43

Neuron 100, October 24, 2018.-



Considerations in Stem Cell-Based Experimental Design
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Center of organoid systems
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