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RosetteArray Platform: In vitro risks assessment for human brain and spinal cord development
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Forebrain and Spinal Cord 
Morphogenesis 

Platform

Vascularization
BBB/Microglia

Placental Barrier

• NPC1 (NPC proliferation; cortex)

• NPC2a,b,c, NPC3,NPC4, NPC5 (RGC, 
neuron, oligodendrocyte migration; cortex)

• Rat cortical initiation/neuron outgrowth

• Rat cortical neuron maturation/synaptogenesis

• Rat cortical neuron MEA

hPSC=human pluripotent stem cell. 
BBB=blood brain barrier.
Modified from Kelava and Lancaster. Developmental Biology 2016.

UKN2 (neural crest cell migration/viability; forebrain)

UKN5 (immature peripheral neuron viability and morphology; dorsal root ganglia)

hN Initiation (human glutamatergic neuron outgrowth; cortex)

UKN4 (neuronal differentiation and viability of dopaminergic progenitors; midbrain)

• hNP1 (human NPC Proliferation/apoptosis/viability; cortex; source line no longer available)

Developmental Neurotoxicity-In Vitro Battery 
(OECD Series on Testing and Assessment No. 377)

Initial pathogenesis of Neural Tube 
Defects, Autism Spectrum Disorder, 

Huntington’s Disease,  . . .
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• Reproducibility

• Scalability
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Neurosetta’s Solution: Use human pluripotent stem cells (hPSCs) to 
bioengineer human brain and spinal cord development in-a-dish

Patent #US 11,767,508 B2

RosetteArray® Technology
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• Rapid, reproducible, scalable derivation

RosetteDetect  
(Artificial Intelligence Image 

Analysis Software)

• Derivation/quantitative analysis (~2.5 weeks)
• Knight GT, Lundin BF, Iyer N, Ashton LMT, Sethares WA, Willett RM, Ashton RS. eLife (2018)

• Lundin B.F. et al. RosetteArray Platform for Quantitative High-Throughput Screening of Human 

Neurodevelopmental Risk. bioRxiv[Preprint].2024 Apr  https://doi.org/10.1101/2024.04.01.587605.

• In culture, random neural organoid structure
• Protracted derivation/analysis (> 6 months)
• Prohibitive cost and time at scale
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Micropatterned 
Substrate

In Vivo

Human Pluripotent 
Stem Cells (hPSCs)

In Vitro

Neural Tube (~GW6)

(By Gwenval LeDreau et al.- 
Instituto de Biología Molecular de Barcelona-CSIC)

N
-c

a
d

h
e

rin
 / L

a
m

in
in

 / N
u

c
le

u
s

Patent #US 11,767,508 B2

Knight GT, Lundin BF, Iyer N, Ashton LMT, Sethares WA, Willett RM, Ashton RS. eLife (2018) 

Neurosetta’s Solution: Use human pluripotent stem cells (hPSCs) to 
bioengineer human brain and spinal cord development in-a-dish
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RosetteArray® Platform for qHTS of human DNT

Lundin B.F. et al. RosetteArray Platform for Quantitative High-Throughput Screening of
 Human Neurodevelopmental Risk. bioRxiv[Preprint].2024 Apr https://doi.org/10.1101/2024.04.01.587605.

Human w/wo Disorder

(Genetic Factors)

-OR-

Human Pluripotent Stem 

Cells (hPSCs)

Seed into RosetteArray Plate

(96-well)

Cell Culture w/wo

Chemicals or Drugs

(~1 week)

RosetteDetect

Software

Automated Microscope Imaging

(~6 hrs per plate)

(~2.5 hrs per plate)

Transformative Tool for : 

• Developmental neurotoxicity (DNT) 

testing for chemical and drug safety

• Precision Medicine/Drug Discovery

➢ Neural Tube Defects/Spina Bifida

➢ Hydrocephalus

➢ Autism Spectrum Disorder 

➢ Rett & Fragile-X Syndrome

➢ Epilepsy

➢ Frontal Temporal Dementia/ALS

➢ Huntington’s Disease

➢  . . . ✓ Unprecedented, quantitative, high-throughput 

screening of neural organoid culture 

RosetteArray® Assay
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RosetteArray® Platform for qHTS of human DNT

Lundin B.F. et al. RosetteArray Platform for Quantitative High-Throughput Screening of
 Human Neurodevelopmental Risk. bioRxiv[Preprint].2024 Apr https://doi.org/10.1101/2024.04.01.587605.

Human w/wo Disorder

(Genetic Factors)

-OR-

Human Pluripotent Stem 

Cells (hPSCs)

Seed into RosetteArray Plate

(96-well)

Cell Culture w/wo

Chemicals or Drugs

(~1 week)

RosetteDetect

Software

Automated Microscope Imaging

(~6 hrs per plate)

(~2.5 hrs per plate)

Results provided in tcplfit2 format: 

✓ Unprecedented, quantitative, high-throughput 

screening of neural organoid culture 

RosetteArray® Assay



© Neurosetta, LLC. All rights reserved.

Value Proposition: RosetteArray screens can provide a quantitative rank-
ordered predication of HUMAN DNT risk

Target 
Selection

Lead 
Generation

Lead 
Optimization 

Candidate 
Drug(s)

GLP 
Toxicology 

Phase
Phase I Phase II Phase III

DevelopmentDiscovery

106 102 1-2 1

~$7M

10s 100s 1000s

~10 years & $100M’s

“10% improvement in predicting failure before the 

initiation of expensive and time-consuming clinical 

trials could save upwards of $100 million in the cost 

associated with drug development” 

Allen, Jeffrey, Williams & Ratcliffe Drugs of the Future 2010

RosetteArray®

Platform

↓ Risk ↓ Cost↓ Time

1-2 month turnaround 
(20 or less compounds)
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Fundamental Question:
 

How good is the RosetteArray assay at predicting HUMAN DNT 
hazard?
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RosetteArray Platform can screen compounds solvated in DMSO.

• Works with DMSO solvent up to 0.1% (i.e., 1:1000 dilution)

Lundin B.F. et al. bioRxiv[Preprint].2024 Apr https://doi.org/10.1101/2024.04.01.587605 

DMSO

IC50 95% Confidence Interval R2

Cells/Tissue 4.87% 2.50-10.06% 0.96

%Pax6 4.21% 2.25-8.84% 0.93

Rosettes 0.56% 0.27-1.19% 0.86
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IC50 95% Confidence Interval R2

Cells/Tissue 5.05% 5.50--% 0.94

%Pax6 -- -- 0.95

Rosettes 0.24% .015-0.35% 0.86
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RosetteArray Platform is reproducible.

Lundin B.F. et al. bioRxiv[Preprint].2024 Apr https://doi.org/10.1101/2024.04.01.587605 

• Good reproducibility (Forebrain: 86.3 ± 9.06%; Lumbosacral Spinal: 93.8 ± 4.1%)

Semi-automated

Liquid Handler

Manual

Multi-channel Pipette

91.46 ± 5.81

95.46 ± 5.8191.83 ± 5.80

86.67 ± 6.84
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RosetteArray Platform can integrate simulated human metabolism.

• Pre-digestion of compound with S9-pooled liver fraction

S9 Fraction

IC50 95% Confidence Interval R2

Cells/Tissue 0.146 mg/mL 0.00603-0.391 mg/mL 0.82

%Pax6 0.0828 mg/mL 0.0482-0.144 mg/mL 0.93

Rosettes 0.0178 mg/ml 0.0127-0.0249 mg/mL 0.98

Pre-Digestion1:1000 dilution

Lundin B.F. et al. bioRxiv[Preprint].2024 Apr https://doi.org/10.1101/2024.04.01.587605 
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Forebrain RosetteArray: Sample DNT Data

Lundin B.F. et al. RosetteArray Platform for Quantitative High-Throughput Screening of
 Human Neurodevelopmental Risk. bioRxiv[Preprint].2024 Apr https://doi.org/10.1101/2024.04.01.587605.

Cell Viability/Proliferation

Neural Differentiation

Single Rosette/Neural Tube Morphogenesis
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Forebrain RosetteArray Assay: Ongoing ToxCast Library DNT Screen
• 8-point dose response (10pM – 100M)
• No simulated human metabolism
• Blinded ToxCast ph1/2 screen with the EPA (OECD 377 overlap); *- compounds provided by Neurosetta.

Forebrain RosetteArray (all active hits):
• Sensitivity (n=31): 87.1%
• Specificity (n=3): 100%

DNT-IVB (all active hits):
• Sensitivity : 75 - 87%
• Specificity : 71 - 86%
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Fundamental Questions:
 

The RosetteArray assay is predictive of HUMAN DNT hazard.

How good is the RosetteArray assay at predicting clinical 
HUMAN neurodevelopmental risk?
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POLYGENETIC VARIANTS

Spina Bifida

Autism

Huntington’s Disease

?

Lundin B.F. et al. 

bioRxiv[Preprint].2024 Apr 

https://doi.org/10.1101/2024.04.01

.587605 

Birtele, M. et al. Nat. 

Neurosci. 26, 2090–

2103 (2023) 

Haremaki, T. et al. Nature 

Biotechnology 37, 1198–

1208 (2019). 



CHEMICALS / POLLUTANTS

POLYGENIC VARIANTS

Neural Tube Defects (NTD)

Autism

Huntington’s Disease

?
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Forebrain RosetteArray Platform: Spina Bifida Risk Reference Compounds

5

Valproic Acid (VPA)

0.001 0.01 0.1 1 10 100

0

50

100

[VPA], mM

%
In

h
ib

it
io

n

P=0.0006,

F=4.366

Benomyl (BNM)

10 -6 10 -5 10 -4 10 -3 10 -2 10 -1 100 101 102 103

0

50

100

[BNM], M

%
In

h
ib

it
io

n

P=0.0705,

F=2.034

Glycolic Acid (GA)

0.001 0.01 0.1 1

-50

0

50

100

[GA], mM

%
In

h
ib

it
io

n

Cells/Tissue %Pax6 Rosettes

Methotrexate (MTX)

0.001 0.01 0.1 1 10 100 1000

0

50

100

MTX [μM]

%
In

h
ib

it
io

n

p<0.0001,

F=16.55

Cells/Tissue, Neural Induction (%Pax6), %Singular 

Rosette

Lundin B.F. et al. bioRxiv[Preprint].2024 Apr https://doi.org/10.1101/2024.04.01.587605 
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Forebrain RosetteArray Platform: Spina Bifida Risk Reference Compounds
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Dolutegravir (DTG):
• 3-10M therapeutic range 
 (Eron JJ et al. J Infect Dis 2013 & Castagna A et al. J Infect Dis 2014)

• DTG caused 3 vs. 1 NTDs per 1000 deliveries.
(Zash R. et al. NEJM 2019 & Zash R. et al. NEJM 2018)
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Forebrain RosetteArray Platform: Spina Bifida Genetic + Chemical Risk Detection

55

Folate Metabolism Pathway
MTX

Crider, K. S. et al. Adv. Nutr. 3, 21–38 (2012). 

C677T

Tabatabaei, R. S. et al. Fetal and pediatric Pathology 1–17 (2020)

• 19 different clinical studies 

• ~6438 participants 

• TC vs. TT odds ratio of 1.427 (1.247-1.634, 95% CI) 

Lundin B.F. et al. bioRxiv[Preprint].2024 Apr https://doi.org/10.1101/2024.04.01.587605 
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Forebrain RosetteArray Platform: Spina Bifida Genetic + Chemical Risk Detection
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5

Folate Metabolism Pathway
MTX

Crider, K. S. et al. Adv. Nutr. 3, 21–38 (2012). 

Tabatabaei, R. S. et al. Fetal and pediatric Pathology 1–17 (2020)

C677T

• 19 different clinical studies 

• ~6438 participants 

• TC vs. TT odds ratio of 1.427 (1.247-1.634, 95% CI) 

**p<0.01

***p<0.001

****p<0.0001

Lundin B.F. et al. bioRxiv[Preprint].2024 Apr https://doi.org/10.1101/2024.04.01.587605 
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Forebrain RosetteArray Platform: Spina Bifida Genetic + Chemical Risk Detection

55

Folate Metabolism Pathway
MTX

Crider, K. S. et al. Adv. Nutr. 3, 21–38 (2012). 

Tabatabaei, R. S. et al. Fetal and pediatric Pathology 1–17 (2020)

C677T

• 19 different clinical studies 

• ~6438 participants 

• TC vs. TT odds ratio of 1.427 (1.247-1.634, 95% CI) 
WA09 Ctrl C677T (+/-) MTHFR-9 C677T (-/-)

IC50 (95% CI) R2 IC50 (95%CI) R2

Rosettes

0.0695 

(0.0629-0.0768) µM 0.95

0.0497 

(0.0452-0.0544) µM 0.93

• 2 FB RosetteArray plates
• ~6000 rosette tissues
• IC50 ratio is 1.398

Lundin B.F. et al. bioRxiv[Preprint].2024 Apr https://doi.org/10.1101/2024.04.01.587605 
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Forebrain RosetteArray Platform: Autism Genetic Risk Detection

5

Dr. Giorgia Quadrato (USC) collaboration:

• SYNGAP1 mutations are a top genetic risk factor for ASD; represent ~1-2% of all 
intellectual disability cases.

• iPSC line with SYNGAP1p.Q503X haploinsufficent mutation and corrected isogenic control

Birtele, M. et al. Nat. Neurosci. 26, 2090–2103 (2023) 

** 2-month Cortical Organoid Derivation **
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Forebrain RosetteArray Platform: Autism Genetic Risk Detection

5

Dr. Giorgia Quadrato (USC) collaboration:

• SYNGAP1 mutations are a top genetic risk factor for ASD; represent ~1-2% of all 
intellectual disability cases.

• iPSC line with SYNGAP1p.Q503X haploinsufficent mutation and corrected isogenic control

D.I.V 8 Forebrain RosetteArray

Birtele, M. et al. Nat. Neurosci. 26, 2090–2103 (2023) 

** 8-day Forebrain 
RosetteArray **
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Forebrain RosetteArray Platform: Autism Genetic Risk Detection

5

D.I.V 8 Forebrain RosetteArray

Dr. Giorgia Quadrato (USC) collaboration:

• SYNGAP1 mutations are a top genetic risk factor for ASD; represent ~1-2% of all 
intellectual disability cases.

• 03231 iPSC control line edited to contain SYNGAP1p.Q503X haploinsufficent mutation

Birtele, M. et al. Nat. Neurosci. 26, 2090–2103 (2023) 

** 8-day Forebrain 
RosetteArray **
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RosetteArray® Platform simplifies HUMAN DNT hazard/risk screening

• Works with DMSO solvent up to 0.1% (i.e., 1:1000 dilution)

• Excellent reproducibility 

• Forebrain RosetteArray: 86.3% ± 9.06 (stdv) single rosette emergence efficiency

• Lumbar Spinal RosetteArray: 93.8% ± 4.10 (stdv) single rosette emergence efficiency

• Z-factor score of 0.532 across >20 assays

• Integration of human metabolism for developmental neurotoxicity (DNT) screening

• DNT screening to date indicates a Sensitivity (n=31) of 87.1% and a Specificity (n=3) of 100% 

• Used to model 2 different genetic causes of Spina Bifida (Lundin, B. et al. bioRxiv preprint 2024)

• Used to model 1 genetic causes of Autism Spectrum Disorder (Birtele, M. et al. Nat. Neurosci. 2023)
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hPSC=human pluripotent stem cell. 

BBB=blood brain barrier.

Modified from Kelava and Lancaster. Developmental Biology 

2016.
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0 1 2 3 4 5 6 7 8 9

RosetteArray assay is predictive of human DNT hazard (chemical) and neurodevelopmental risk (genetic) 

First Trimester Second Trimester Third Trimester
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Vascularization
BBB/Microglia

Placental Barrier

• NPC1 (NPC proliferation; cortex)

• NPC2a,b,c, NPC3,NPC4, NPC5 (RGC, 
neuron, oligodendrocyte migration; cortex)

• Rat cortical initiation/neuron outgrowth

• Rat cortical neuron maturation/synaptogenesis

• Rat cortical neuron MEA

hPSC=human pluripotent stem cell. 
BBB=blood brain barrier.
Modified from Kelava and Lancaster. Developmental Biology 2016.

UKN2 (neural crest cell migration/viability; forebrain)

UKN5 (immature peripheral neuron viability and morphology; dorsal root ganglia)

hN Initiation (human glutamatergic neuron outgrowth; cortex)

UKN4 (neuronal differentiation and viability of dopaminergic progenitors; midbrain)

• hNP1 (human NPC Proliferation/apoptosis/viability; cortex; source line no longer available)

Developmental Neurotoxicity-In Vitro Battery 
(OECD Series on Testing and Assessment No. 377)
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• Reproducibility

• Scalability

Initial pathogenesis of Neural Tube 
Defects, Autism Spectrum Disorder, 

Huntington’s Disease,  . . .
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Spina Bifida

Autism

Huntington’s Disease
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Neurosetta Products/Services

• Contract human DNT screening services

• RosetteArray® plates and RosetteDetect  Image Analysis

• Personalized disease model development 

• e.g., Spina Bifida and Autism Spectrum Disorder

•  Precision Medicine Drug Discovery

Regulatory Agencies

Chemical/Pharmaceutical Companies 

Contract Research Organizations

Research Institutes and Labs

Randolph Ashton, Ph.D.
Co-founder & CEO

customerservice@neurosetta.com
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