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A stem cell neurobiologist dedicated to understand the mechanisms
underlying neuronal dysfunction to guide therapy development for
incurable neurological disorders.







120,000 genes




Rapid discovery of genes linked to disease
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When and Where do Autism Genes Act?
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Adapted from Zhou et al, Nature Review Genetics 2023
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Developing brain
IS Inaccessible
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Reverse engineering

Dr. Yamanaka the human brain
2006 [[- 2012 (o,
reprogramming | - Nobel Prize

Dr. Sasai
(2008)
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cortical
organoids

Induced Pluripotent hES dayss
Stem Cells, (hiPSC)

(@)

\\ /)
A \ }/ Vi, e
\}}'?‘; W\ \ t.\’/“‘: [ 1] (e} =
SN2 e’ o o ©
1\ \ ()i \/7
> WL o/
> | ‘ of “// ()
f 2 N2V /e
V4 4 [% =
y <N\
(
\ |
1




Muotri lab cortical organoid recipe

Dissociated Neural NPC
iPSC induction proliferation
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Meet the brain cortical organoids




Miniaturizing the human fetal brain cortex
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Measuring neuronal activity
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2 months

Increased network complexity over time

2-month-old organoids

60

120s

sparse activity

S LR R L

10 months

10-month-old organoids

M-

higher complexity

Voltage (uV)

Voltage (uV)

N
o

o

200

-200

IS
o
T

Organoid LFP

Inter-event|Interval

Preterm Neonatal EEG

) Inter-SAT Interval ‘ 'SAT Duration

Trujillo 2019



Limitations

*Lack postnatal-brain features
*Lack microglia and blood vessels
*No Blood Brain Barrier

*Isolated from other organs
*Variability
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Identifying Disease-Specific
Endophenotypes
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Seeking for neuronal phenotypes

Proliferation assay
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Personalizing therapies
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Region-specific organoid
(spatial heterogeneity)
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Increasing protocol complexity

o

Assembloids
Integrated organoid

(cell N
migration) NS

g

(circuit Q%
connenction) [t '

(interaction, ‘ -> "‘\_

circuit 3,

¥ 4
connection) 4N 75
< ‘*>—f—')

1
M\.“J\

Vascularized
organoids

+microglia

transplantation



perining Rett Syndrome

Rare (1:10:000) females
Milestones regression
Severe disabilities

] ai
v abnormalities
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Insulin Growth Like Factor 1 (IFG-1)
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Pharmaceuticals

March 2023
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FDA APPROVES
TROFINETIDE

The first-ever treatment
for Rett Syndrome

Trofinetide = Modified IGF-1
Decrease neuroinflammation
And supports neuronal synapses



Pitt-Hopkins syndrome — TCF4 deficiency
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Transcription Factor 4 loss-of-function is
associated with deficits in progenitor proliferation
and cortical neuron content
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Rare genetic condition
Intellectual disability
Impaired speech
Breathing difficulty
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B 00.000) CDKL5 deficiency disorder (CDD)

Early onset seizures (o
Impaired cognition,

Speech, motor function Reduced synapses
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Cost? Timeline?
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Year 1 Year 2 Year 3 Year 4 Year 5
$150K Foundation $150K Foundation $150K Muotri Lab $800K RO1 $300K licensing
$150K Muotri Lab $150K Muotri Lab
Generate iPSCs Complex experiments Mechanism Confirmatory Working on
QC & Expapd & Bank Phenotype Proof-of-concept Publication Pre-IND
\_ Organoid QC . KGrant Application Y, KGrant Application I\ Grant Application AN .
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$500 to culture patient-skin fibroblasts

$10-20K to reprogram, QC, and establish one iPSC line
S15K to differentiate one iPSC line

$20K CRISPR-editing/line

+ SALARIES 50% technician/100% postdoc

%




The Muotri Lab
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