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Inaccessibility to living human brain
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Reverse engineering
Dr. Yamanaka the human brain
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Neural Progenitor Cell (NPC) Production
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Neuron Production
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Muotri lab cortical organoid recipe
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Mimicking cortical
organization
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Organoid network activity (MEA)

Raster Plot
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Number of spikes

Long-term network activity
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Organoids to uncover disease-specific
phenotypes
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Personalizing neurological disorders using
neural organoids to guide treatments

Goal: Restoring
physiological
function

Affected



Limitations

*Fetal-like

*Missing cell types (microglia)
*Reduced complexity

*No Blood Brain Barrier

*Not connected to other organs
*Slow to “mature”

*High variability




Cerebral
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Altered network and rescue of human neurons derived from
individuals with early-onset genetic epilepsy
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Rescue of functional network

Proteomics and network formation

CDKL5 deficiency disorder (CDD)
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Insulin Growth Like Factor 1 (IFG-1)

Rett syndrome
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FDA APPROVES
TROFINETIDE

The first-ever treatment
for Rett Syndrome

Trofinetide = Modified IGF-1



Pitt-Hopkins syndrome — TCF4 deficiency
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How much does it cost? Timeline?
O

Year 1 Year 2 Year 3 Year 4 Year 5

S100K foundation S150K foundation
S150K Muotri Lab S150K Muotri Lab S150K Muotri Lab S800 R0O1  S$S300K licensing

Generate iPSCs  Complex experiments Publication ~ Working on
Basic experiments Investigate mechanism Grants Pre-IND

S500 to establish a skin fibroblast line

S10-15,000 to reprogram, QC and establish one iPSC line
S15,000 to differentiate one iPSC line

% effort of a technician/postdoc



The Muotri Lab
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