Supplemental Table 1. A selection of recent iPSC-based drug screens (2016-2018)

Genetic disease

Screened
mutant
gene(s)

iPSC-derived
cell type for screen
(in vitro phenotype)

Screen type
(compounds tested)

Compound modulator(s)
(disease effect or readout)

In vivo
disease
model
(effect)

Age-related macular | ARMS2 & Retinal pigment Targeted testing Nicotinamide Not tested (1)
degeneration HTRA1 epithelium (1 - anti-inflammatory & (| disease markers, pro-
(1 disease markers) anti-oxidant) inflammatory cytokines, &
complement factors, and 1 SIRT1 &
NAD biosynthetic pathway)
Amyotrophic lateral | CIORF72 Neurons Targeted testing Antisense oligonucleotide Mouse (2)
sclerosis (1 intracellular and (1 - antisense targeting G4C2 repeat C9O0RF72 (| CSF and
extracellular poly(GP) oligonucleotide) transcript (| intracellular and brain poly(GP)
protein) extracellular poly(GP) protein) protein)
CI90RF72 Motor neurons Post-screen validation Vardenafil Mouse (3)
(cell death) (1 — screening hit) (1 motor neuron survival) (1 survival)
CI90RF72 Cortical & motor Post-screen validation DB1246 Drosophila (4)
neurons (3 — screening hits) DB1247 (1 survival)
(RNA repeat foci & DB1273
dipeptide repeat (I RNA foci & repeat proteins)
proteins)
FUS iPSCs with FUS-eGFP Large collection Rapamycin Not tested (5)
reporter 1% (1000 - chemical Torkinib
(1 stress granule area genetics) Paroxetine
with sodium arsenite or ~ 2": (1600 - unbiased) Promethazine
heat treatment, Trimipramine
mislocalization of FUS- (I FUS-eGFP stress granule area
eGFP) with sodium arsenite treatment)
SOD1 Motor neurons Large collection Bosutinib Mouse (6)
(cell death) (1416 - unbiased) (1 motor neuron survival) (1 survival)




SOD1 Spinal motor neurons  Targeted testing FR180204 Not tested (7)
(cell death, 1 markers of | (6 - inhibitors of p38, ERK,  Pifithrin-a hydrobromide
ER stress, JNK, or CDK kinases, p53, SB203580
or WNT) SP600125
XAV 939
(1 motor neuron survival)
Arterial calcification | NT5E Mesenchymal stromal Targeted testing BAY 60-6583* Mouse with (8)
due to deficiency of cells (1 — A2bAR agonist & 1 - Etidronate patient iPSC-
CD73 (1 calcification, t TNAP  bisphosphonate) (| calcification, *| TNAP activity, &  derived
activity, | adenosine *| AKT and p70S6K teratomas
production, | PPi phosphorylation) (| calcification)
Autism spectrum SHANK3 Neurons Post-screen validation Lithium Human (9)
disorder (! Neurite length, (2 — screening hits) Valproic acid patients
neurite branch points, (1 SHANKS synaptic content & (1 autism
SHANKS synaptic frequency and intensity of severity, only
content, & frequency spontaneous calcium oscillations)  lithium tested)
and intensity of
spontaneous calcium
oscillations)
Alzheimer’s disease | APOE Neurons Targeted testing PHO002 Not tested (10)
(1 amyloid beta [40 & (1 — structure corrector) (! amyloid beta [40 & 42], | P-tau,
42], 1 P-tau, | 1 GABAergic neurons, & | ApoE4
GABAergic neurons, & 1 fragments)
ApoE4 fragments)
APP Neurons Targeted testing R33 Not tested (11)
(1 amyloid beta 1-40 (2 - retromer stabilizers) R55
peptides) ({ amyloid beta peptides &
| tau phosphorylation [+/- APP
expression])
PSEN1 Cortical neurons Large collection Bromocriptine Not tested (12)
(1 amyloid beta 42/40 (1258 - unbiased) Cromolyn
ratio) Topiramate
(/ amyloid beta 42)
PSEN1 Neurons Targeted testing Nobiletin Not tested (13)

(1 intra- & extracellular
amyloid beta 42)

(1 - flavonoid)

(1 neprilysin mRNA, | intra- &
extracellular amyloid beta 42)




Trisomy 21 Cortical neurons Large collection Selamectin Not tested (14)
(Elevated amyloid beta (1280 - unbiased) (1 amyloid beta 42/38 ratio)
42/40 & 42/38 ratio)
Behget’s disease Idiopathic Hematopoietic Targeted testing Multiple corticosteroids Not tested (15)
precursor cells (34 - immuno-suppressant (| CXCL1)
(AGTR2, CA9, CD44, and anti-inflammatory
CXCL1, HTN3, IL-2, drugs)
PTGER4, & TSLP
expression)
BH4 metabolism PTPS Dopaminergic Targeted testing BH4 Not tested (16)
disorders neurons (2 — BH4 supplements) Sepiapterin
(| tyrosine hydroxylase, (1 tyrosine hydroxylase area & 1
| BH4, | neurons, | extraceullar dopamine [PTPS
tyrosine hydroxylase mutants only])
area, | extraceullar
dopamine, & 1
neopterin)
Catecholaminergic | CASQ2 Cardiomyocytes Targeted testing JTV-519 Human (17)
polymorphic (Abnormal Ca?* cycling, = (34 - immuno-suppressant  Carvedilol patients
ventricular isoproterenol-induced and anti-inflammatory Flecainide (| ventricular
tachycardia arrhythmia) drugs) Riluzole tachy-cardia
Targeted testing: 6 (anti- (| Ca** cycling abnormalities) events, only
arrhythmics) flecainide
tested)
RYR2 Cardiomyocytes Targeted testing $107 Not tested (18)
(Isoproterenol-induced (1 — stabilizer of the closed (| delayed afterdepolarizations)
abnormal diastolic Ca®*  state of the ryanodine
increase, & 1 delayed receptor 2)
afterdepolarizations)
Diamond-Blackfan RPS19 Hematopoietic stem Large collection SMER28 Mouse (19)
anemia RPL5 cells & erythroid (1440 - unbiased) (1 erythroid progenitors through (1 Hb)
progenitors ATGb5) Zebrafish
(| Erythroid progenitors (1 red blood
in vitro and in vivo [after cells)

transplantation])




Inherited SCNIA Sensory neurons Targeted testing PF-05089771 Human (20)
erythromelalgia (1 excitability) (2 - Nav1.7 inhibitors) (| excitability) patient
(| heat-
induced
pain)
Familial LDLR Hepatocyte-like cells Large collection Digoxin Humanized (21)
hypercholesteremia (1 levels of apoB in (2320 - unbiased) Proscillaridin mouse
culture media, inability (! ApoB) (! Serum LDL-
to traffic exogenous cholesterol &
LDL-cholesterol to apoB)
endosomes, no 1 LDL-
cholesterol clearance Human
with statins) patient
medical
records
(/ LDL-
cholesterol
with cardiac
glycosides)
Fibrodysplasia ACVR1 Mesenchymal stromal Large collection Rapamycin Mouse (22)
ossificans cells with luciferase (6809 - unbiased) (1 activin-A-mediated chondrogenic | (| heterotopic
progressiva reporter induction) ossification)
(No wild-type
comparisons)
ACVR1 Osteogenic cells Targeted testing A769962 Not tested (23)
(No differences to wild- (3 - AMPK activators) AICAR
type) Metformin
(| osteogenic differentiation)
Fragile X syndrome | FMR1 Neural progenitor Large collection 5-aza-dC Not tested (24)

cells with FMR1-nano
luciferase reporter
(I FMR1 expression)

1% (128 — epigenetic
modulators)
2"%: (1134 — unbiased)

5-aza-C
(1 FMR1 expression)




Friedreich ataxia FXN Neurons Targeted testing HDAC inhibitor 109 Not tested (25)
(| frataxin, | Fe-S (1 — HDAC inhibitor) (1 frataxin, 1 Fe—S synthesis
synthesis elements, 1 elements, | oxidative stress, & |
oxidative stress, & 1 neuronal death)
neuronal death)
Frontotemporal CIORF72 Cortical & motor Post-screen validation DB1246 Drosophila 4)
dementia neurons (3 — screening hits) DB1247 (1 survival)
(RNA repeat foci & DB1273
dipeptide repeat (I RNA foci & repeat proteins)
proteins)
GRN Cortical neurons Targeted testing SAHA Not tested (26)
(I GRN expression, | (1 - HDAC inhibitor) (1 GRN expression, 1 PGRN
PGRN [intracellular & [intracellular & secreted])
secreted])
GRN Neurons Post-screen validation Trehalose Mouse (27)
(Il PGRN) (1 — screening hit) (1 PGRN) (1 brain levels
of PGRN)
MAPT Cortical neurons Targeted testing Rapamycin Not tested (28)
(1 tau, 1 P-tau, 1 P-tau (1 - autophagy stimulator) (1 cell survival in presence of
in neuronal processes stressors)
and cell bodies, 1
mutant tau, | tau
solubility, 1 markers of
ER stress and
autophagy, 1 cell death
in presence of
stressors)
Gaucher disease GBA1 Dopaminergic Targeted testing NCGC607 Not tested (29)
neurons (1 - molecular chaperone) (1 gluco-cerebrosidase activity & |

(| gluco-cerebrosidase
activity, 1 gluco-
sylceramide, & 1 gluco-
sylsphingosine)

a-synuclein [in parkinsonism cells])




GBA1 Dopaminergic Targeted testing Carmofur Not tested (30)
neurons (1 - lysosomal enzyme acid (| ubiquitinated protein species, &
(1 ubiquitinated protein ceramidase inhibitor) oxidized a-synuclein)
species, oxidized a-
synuclein, & total a-
synuclein)
Huntington’s HTT Medium spiny-like Targeted testing Bexarotene Mouse (31)
disease neurons (1 — PPARgamma activator) (| cell death) (1 motor
(1 cell death) function,
survival, & # of
neurons)
HTT Neurons Targeted testing Isoxazole-9 Mouse (32)
(dysregulated (1 — neuronal differentiation (| cell death, | neurite length, & 1 (cognitive
transcriptional programs | inducer) NEUROD1 expression) impairment &
& epigenetic signatures synaptic
involved in neuronal pathology)
development)
HTT Brain microvascular Targeted testing XAV939 Not tested (33)
endothelial cells (1 — WNT inhibitor) (Rescued angiogenic deficits)
(1 migration, abnormal
blood-brain barrier
function, & perturbed
angiogenic & barrier
pathways)
Long QT syndrome | KCNQ1 Cardiomyocytes Targeted testing LUF7346 Not tested (34)
type 1 & 2 KCNH2 (1 QT interval) (1 - hERG allosteric (! QT interval)
modulators)
Long QT syndrome | SCN5A Cardiomyocytes Targeted testing GS967 Not tested (35)

type 3

(pronounced cardiac
late sodium current)

(1 - selective inhibitior of
cardiac late sodium current)

(| cardiac late sodium current,
altered cardiac late sodium current
kinetics, | action potential, & | pro-
arrhythmic events)




MECP2 duplication | MECP2 Cortical neurons Targeted testing NCH-51 Not tested (36)
syndrome (1 synaptogenesis, (43 — epigenetic Scriptaid
dendritic arborization, & = modulators) (| synaptic protein PSD95)
synchronized burst
events)
Mitochondrial MT-ATP6 Neural progenitor Large collection Avanafil Not tested (37)
disorders cells (130 — unbiased) (! mitochondrial membrane
(various) (I ATP, mitochondrial potential)
hyperpolarization, &
altered calcium
homeostasis)
Neuronal ceroid PPT1 & TPP1 Neural stem cells Targeted testing é-tocopherol* Not tested (38)
lipofuscinoses (1 Lysosomal lipid (2 - lysosomal content HPBCD
accumulation, enlarged reducers) (| enlarged lysosomes, *lysosomal
lysosomes, & subunit C lipid accumulation, & *subunit C of
of mitochondrial ATP mitochondrial ATP synthase
synthase puncta) puncta)
Neutropenia ELANE Neutrophils Targeted testing MKO0339 Not tested (39)
(! Neutrophils) (2 - neutrophil elastase (1 Neutrophils)
inhibitors)
Parkinson’s disease | DJ-1 Midbrain Targeted testing FK506* Not tested (40)
dopaminergic neurons (2 - Cav1 channel Isradipine
(1 mitochondrial oxidant = antagonists & 2 - mito-TEMPO

stress, oxidized
dopamine,
neuromelanin, &
oxidized, insoluble a-
synuclein, L-dopa-
mediated 1 oxidized
dopamine, and
lysosomal dysfunction)

antioxidants)

N-acetylcysteine**

(| oxidized dopamine, * **restored
lysosomal function, & | **a-
synuclein)




LRRK2 Dopaminergic Targeted testing LRRK2-IN-1 Mouse 41)
neurons (1 - LRRK2 catalytic (I p-APP & 1 tyrosine hydroxylase) @ (HG-10-102-01
(1 p-APP & | tyrosine inhibitor) treatment: | p-
hydroxylase) APP, 1
tyrosine
hydroxylase)
SNCA Neurons Targeted testing NPT100-18A* Not tested (42)
(aSyn aggregation, (3 - modulators of aSyn NPT100-14A
neurite dysmophoria, &  oligomers) ELN484228
synaptic defects) (| axonal degeneration, protection
from proteasome inhibition, *1
neurite #)
SNCA Neural precursor cells Post-screen validation Clenbuterol Mouse, wild-  (43)
& neurons (1 — screening hit) (| rotenone-induced superoxide [in | type
(No iPSC-derived wild- neural precursors] & | SNCA) (l SNCA in
type comparisons) substantia
nigra)
Patient
medical
records from
Norwegian
Prescription
Database
(Parkinson’s
disease risk |
with B2AR
agonists,
1 with B2AR
antagonists)
Pelizaeus- PLP1 Oligodendrocytes (| Targeted testing Guanabenz Not tested (44)
Merzbacher disease Process length, | (2 - endoplasmic reticulum  GSK2656157

process number, PLP
endoplasmic reticulum
retention, differentiation
defects, & myelination

deficits)

stress modulators)

(1 PLP shuttling to processes & 1
myelination)




Pulmonary arterial BMPR2 Endothelial cells Targeted testing Elafin Not tested (45)
hypertension (angiogenesis and (2 - BMPR2 signaling FK506
wound closure assay enhancers) (Improved angiogenesis and
abnormalities, | wound closure assay performance
BMPR2, & | BMPR2 [in responding lines])
downstream pathway
effectors [after
stimulation])
Retinitis MERTK Retinal pigment Targeted testing G418 Not tested (46)
pigmentosa epithelium (2 - translation read-through (Detection of MERTK)
(! phagocytosis, no promoters) PTC124
MERTK staining) (1 phagocytosis & detection of
MERTK)
Short QT syndrome | KCNH2 Cardiomyocytes (1 Targeted testing Quinidine Not tested 47)
- type 1 KCNH2, | action (3 - anti-arrhythmics) (1 action potential duration & |
potential duration, 1 carbachol-induced arrhythmic
rapidly activating events)
delayed rectifier
potassium current, 1
expression of KCND3,
KCHIP2, CACNA1C, &
KCNH2, 1 intracellular
Ca?" level, 1 arrhythmic
events, 1 carbachol-
induced arrhythmic
events
Spinal muscular SMN1 Neurons Targeted testing Compound 3 Not tested (48)
atrophy (No assessment of (14 — tetrapeptide HDAC (1 SMN2
phenotype in neurons inhibitors) expression)
but | SMN in iPSCs)
SMN1 Spinal motor neurons | Targeted testing 5-oxo-l-prolyl-I-histidyl-I- Human (49)
(| dendrite length & (1 — thyrotropin-releasing prolinamide patients
branching, 1 apoptosis,  hormone analog) (1 SMN2 (improved gait
1 astrocytes) expression, 1 SMN, 1 dendrite metrics)

length & branching, & 1 p-GSK-38)




Spinocerebellar CACNA1A Purkinje cells Targeted testing Riluzole Not tested (50)
ataxia type 6 (1 Cav2.1, | Cav2.1 c- (6 — various mechanisms) Thyroid releasing hormone
terminal domain (1 cell survival & dendrite deficits
[01ACT], & | cell [in T3 depletion])
survival and dendrite
deficits [in T3 depletion])
Timothy syndrome | CACNA1C Cardiomyocytes Targeted testing CR8 Not tested (51)
(| spontaneous beating (20 — roscovitine analogs & DRF053
rate & 1 contraction 4 CDK inhibitors) Myoseverin-B
irregularity) PHA-793887
(1 spontaneous beating rate & |
contraction irregularity, through
CDKS5 inhibition)
VCP-associated VCP Myogenic lineage cells Targeted testing AT101 Not tested (52)
disease (1 TDP-43, ubiquitin, (7 - autophagy stimulators Perifosine
Light Chain 3-I/lI or inhibitors) Rapamycin
protein, & p62) (I VCP pathological markers)
Wolman disease LIPA Neural stem cells Targeted testing 8-tocopherol Not tested (53)

(| lysosomal acid lipase
activity, & 1 lysosomal
content and lipids)

(2 - lysosomal content
reducers)

HPBCD
(! lysosomal content and lipids)
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