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Supplementary Figure 1: Raw data (uncropped and unprocessed images of
western blots). a, Scans for p-AKT, AKT, p-S6, S6, beta-actin in Figure 5c. Primary
antibodies including loading control were all applied to the same membrane. Drawn red
rectangle indicates cropped area for p-AKT and AKT. b, Scans for PIDD1, beta-actin in
Extended Data Fig. 3i. Primary antibodies including loading control were all applied to the

same membrane.
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Supplementary Figure 2: Off-target site validation in iPSCs by Sanger sequencing.
a,b Sanger sequencing chromatograms for off-target sites predicted by CAS-OFFinder

for Knock-In (a) and Patient Rescue (b) iPSC lines.
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Supplementary Table 1: Candidate variants identified by whole exome sequencing.
List of candidate variants for NG375-1, NG1801-1 and those shared by NG8-3, NG-8-4,
and NG8-5. Chr: Chromosome; Position: genomic coordinate; Ref: reference allele;
Variant (mutated allele); HGVSc: HGVS coding sequence name organized by RefSeq
accession; HGVSp: HGVS protein sequence name organized by RefSeq accession;
zygosity: homozygous (HOM); Function GVS: functional impact of genetic variants;
dbSNP: Single Nucleotide Polymorphism Database (dbSNP), reference single nucleotide
polymorphism (rs) ID; omim: genetic phenotypes listed in Online Mendelian Inheritance
in Man (OMIM) database; Allele freqs: minor allele frequencies organized by genomic
databases; Deleteriousness: variant deleteriousness scores organized by in silico

prediction tools.



Family NG-8 NG-375 NG-1801
NG8-3 NG375-1 NG1801-1
Head circumference: 56 cm Started walking Due to
Disease onset 2-3 years old at 14 months, congenital

Patients

Crawled at 18 months old
Walked at 30 months old
Convulsions

Aggression

Toilet trained

Forgetfulness

Normal vision and hearing
Unsteady gait

Worsening speech
Dependent on mother for personal
hygiene care

No help needed with eating
Poor sleep

Normal development

speaking at 2.5-3
years old
Convulsions
Problems with
understanding
speech but can
talk, 1Q 42
Abnormal
development
Aggression
Antipsychotic
drug use

Head
circumference at
17 years: 61cm
No help needed
with eating, toilet
use

Trouble with
performing fine
movements (not
cerebellum
related)

Normal cranial
nerve function
and reflexes
Normal hearing

and sight
NG8-4 NG375-2
Head circumference: 54 cm Mild intellectual
No convulsions disability

Loss of balance
Worsening of speech
Phobias

NG8-5

Head circumference: 56 cm
Convulsions (stopped at 4-5 years
old)

Crawling at 5 years old

Most aggressive among siblings

Normal gait and
speech

dislocation of the
hip, walked at 18
months old
History of one
febrile
convulsion
Toilet-trained
Strabismus

No speech
Mentally stable
Misalignment in
one eye

History of one
convulsion




Worsening of speech
Normal development
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Supplementary Table 2: Clinical histories. Clinical histories of patients NG8-3, NG8-4,

NG-1801, and NG375-1, organized by family.



NG8-3 NG8-4 NG8-5 NG375-1 | NG1801-1

Read Length (bp) 100 100 100 74 76
Num reads (M) 54,1 111,7 53,8 77,7 80,1
Num bases (Gh) 5,5 11,3 5,4 5,7 6,1
Mean coverage (X) 53,5 114 59,1 43,3 84,4
Median coverage (X) 48 104 53 42 73
PCR duplicates 17,49% 16,40% 11,31% 43,84% 2,93%
Multiply mapped 6,99% 6,98% 7,79% 3,72% 6,15%
Unmapped 0,09% 0,11% 0,19% 1,21% 0,29%
Reads on-target 50,84% 52,54% 56,32% 36,37% 65,03%
Bases on-target 37,98% 39,33% 42,28% 27,25% 49,08%
Mean error rate 0,20% 0,21% 0,27% 0,36% 0,48%
1x target base coverage 99,00% 99,00% 99,00% 96,6% 98,3%
10x target base coverage 97,50% 98,50% 97,90% 90,2% 93,5%
15x target base coverage 94,90% 98,00% 96,10% 85,9% 90,8%
20x target base coverage 90,50% 97,30% 92,70% 80,8% 87,9%
50x target base coverage 48,20% 85,60% 54,60% 38,8% 66,7%
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Supplementary Table 3: Whole exome sequencing metrics. Whole exome
sequencing metrics for patients NG8-3, NG8-4, NG8-5, NG375-1, and NG1801-1 (refer

to Extended Figure 2a-c for pedigrees and MRI scans).



[Egure 16 Sianiicance P-value Figure 10 Sanficance P-Value Figure 1€ Sianiicance P-Value
0,001

Corirl v Patent oo Contrlve_Patent 02 Contol v Patert
Coniro v, Contal K - o007 Conttolva. Conto K - ooota Control v, Knoek'n e os
Conrol . Patent Rescue e o1 Contol v atlent Rescue ne 0006 Conel v Patet Rescue e osear
Patonva Paint Rearie > oo Pationtve. Paten Rescue = oooms Patontva, Patnt Rescue e oomoz
[Eigure 28’ Sianificance P-Value_ Figure 20 Sianificance P-Value Figure 26 Sianificance_P-Value
Conrol w5 Paten CP e oooor S L-Conta = Patent ooms Conol v Patert o ooor
Gontol v, Knockin CP e So0001 5in 1.Contal e Knookin - o000 o o001
Conrol o Paen: Resee P 1s 205959 B L-Contl e Paen: Rescue ne o730 e o787
Patont va. Paten Rescu GP o Zoooot 5 L patent v Paient Reocue Y oo Patontva Patlnt Resce e <0001
Conrl 2. Pant Sv7 e o001 in 2Convolve. Patent 000
Contl & Knookin Sv2 o002 Bin 2 Contal e Knookin oo
Conrol e Paen: Resee SVZ we 0o%s 5 2.Contl e Paen: Resce v osoeo
Patont va. Paten Rescue SVZ 2 Gonos 5in 2 patent v, atont Reocue > oozs
Conrl . P e oot 5 5 Contl e Patent oars
Conirl s Knookin vz > oot 8in 3:Contol v, Knookin <0001
Conrol 2. Paen: Rewee vz 1s 20509 5 3-Contl e Paen: Rescue e oasa
Paton va. Paten Rescue V2 e oorse 5in 3 atent v, atent Reocue * ooirs
5 s-Conl e Patent v
5in&.Contal e Knookin o0iss
B &-Contl o Paen: Resce ne 0550
5in & patent v, Paiont Reocue e oo
|y Sicance Pvae] 5 5:Contl e Patient ne 01701
Corirlvs_ Pt e o0n0s i 5 Contl va Knockin ne 01065
Contol . Knoskn <0001 5 5 Contl e Paen: Resce " oszre
Coniro v MO o001 Bin 5 atent v, Paiont Reocue e oosss
Patent s Knockin ne 05094
Paten 2 NDLS e 0e0ss
Knockin e HOLS " o
s Sicanee FvaE Tt Seniicance Pvae T Sfcancs PV
Corirlvs Pt o001 Contrlvs_ Pt “ooors Contolve Patert o001
Contola. Knoskn = oo Contol v, Knoekn ~ o058 Conl v Knoek'n e o001
Conirol v, PatientRescue 1s 0909 Conttl v, atent Rescue s 0e77 Contrl v, Patent Rescue e
Conto . WOLS %2 Goans Contova VLS " oot Conlve DLS 2 Goon
Paton s Patent Rescie e <0001 Patintva.Patiet Rescue + oot Padntva, Patnt Rescue - oons
[Eigure 6c Sianificance P-Value Figure 60 Sianificance P-Value Figure 6F Sianificance_P-Value Figure 6G. Sanificance _P-Value Figure 6H anificance _P-Value]
iR Treament v CriTeamenT S oons ool vs FooKT oot e e ooor Contro No Teament v ComvolTreament T i 4 Cortro w5 o TRRo0k oo
KiNo Treament . K Treatment e <0001 conrl v, Kook e s oous vk o 00001 Pationt o Treatment v, Patint Trsament <0001 i 1ot v, Row LKnockinev e 0%
PUNG Trcament . P Treament e o001 Contl v W = o001 v pr e 05959 Treamen = <oc001 B 1 Conrl v Row LPatent Reseu 4V ne Cosems
PRNo Teatment v PR Tiatment "G00 contol v NDLS Y s 0880 Cre wbLs o Zooo01 oo Treament ve. Patint Treatment e ozl i L pationt e, Row L patent Reocue o000
WOLSNo Tremment e MOLS Treaiment = Gouns patnt e, paon rescue = Zoooor g e 0001 e " oo B 2Conol v Row 2nockin oo
CiNo Treamentv. KN Treatment - 000 Patont rescue vs. palents NV s o807 GonttoNo Treatment v, Knockn Treatment o6 i 2ot v Row 2Knodk i ne 05080
PN Treament . PRNo Treament “ oot B 2Confol va. Row > Patent Rescu 41 0000
Chtio Teatmentvs. MDLS N Treatment e <0001 i 2patont e, Row 2 Paent Reocue = o1
i 5Conol v Row 3Knockin [y
| T Sricance pae]
e crei oo
Pya prci * Gozes
cer * oo
Prapr < oo
Ceros prcx s 0389
Cuap e osort
PR PRICHK " oot
Y Sfcance VA YD Seniicance PV Y Sicanes Pvae T Seicance P as T )
oS s Pt Ty Contiolvs. Patet T Contolve Patert e oazs Contio vs. Kok oozt Contol ve. Knodkm
Contrlva. Control KI = o003 Contol v, Contl i o o001 Control v Contl K1 e o550 Conto . Patent “ oot Contal e, Patent "
Conlro v, patient Rescue ne osess Conttol v, atlent Rescue s oot Contil v, patient Rescue e oorit Contto v, patient Rescue s osar2 Contol e, Patient Rescue e
Padent ve. Patient Rescus * Sorrs Pationtve. Paton Rescu = o001 Pationt e, Fatent Rescus e oz et Patent Reseue oot Pasent e, Patient Reseus 4
[Eirmes Seicanee Pvae T Seniicance pvae T Sicares Fvae TR Selioas
Cortrl v Pt e 07108 Contiolvs. Patet o5 Comol 6307 T e <o 0001 Contol ve. Paren MAPZ
Contolve. Knoekin e oo Contol . Knoekcin e osom Conol0.30 romzaniahs = <0001 Contol v, Knock n MAP2 -
Conito v, Patient Rescue 7o 200989 Conttol v, atent Rescue ne oo Contio 0.0 Horsoniah we osee Conttol v, Ptient Roscue MAP? s
Patont s Patent Reseis e o705 Pationtve. Paton Rescus i Conrol30.0° (Omrauert e o et s Patent Reseu WAP2 R
Conirol 3060 (Oblne) w e ossen Contol ve. Patent S0%
Conro-30.60 Oblue) e e >05999 Conto . knoekn SO%2 -
Contoh 6050 (Verica s+ <0.0001 Conttol v, Patient Resoue SOX2 n
Conol600 (Veieatve = 00001 et e Patent Reseus SOX2 =
Coniroh 6000 Varica vt e >0 099
Patent030- (Horsoma e e 00001
Paient30.60° (Ol ne 05061
Paen050: Nericanve e <0001
| e Sicanee Pvae ST Saicance vaue]
Corttl s PGP s o00n Contol ve. Paert SATBZ-TCTRZT 0o
Conol v, Knoekn G = Tooms Contol v, Knoek n SATSR4ICTI2+ o o001
Conirol e paent Reeee P e 00998 Control . Pt Resc SATBSSCTE s 0,009
Patont e Paont Reeeus O = o001 Pationt e, Paton Rescus SATOOUCTI 1 <0001
Contol . Patint v2 e <0001 Contol ve. Patint SATE2+/CTIP. w0007
Contolve. Knoekin vz e 0001 Contol v, Knock n SATSRHICTIP2. e
Contol ve. Patent Rescue V2 ve 05057 Control . Pt Resc SATBSSCTE 500090
Patont s Fatent Rescu V2 <0001 Pationt e, Paton Rescus SATSHCTE 00000
Contol e, Patent SvZ ws 01308 Contrl v atlent SAT2.1CTIP2 v <0001
Contolve. Knoekn SvZ e 509999 Conirol e, Knockin SATB2/CTIPZ+ o o001
Conitol v, Ptient Rescue 52 e ooz Conitol . Pationt Rescis SATRPCTIP 1 09917
Patont s Fatent Reseus SVZ " oo0sr Pationt e, Paton Rescus SATSA1CTIP " ooz
| s Sicanee Pvae T Seniicance Ve T Seicance Pvae]
56+ HOPXe v P55+ TBF2r T Contiolvs. Patet T ooor Contolve. Patert T
Contol va. Knockin - oows Gontrol va. Knock o001
Contol v Patent Rescue ne ootat Conl v Patent Rescue 1e 05508
Patientvs. Paient Rescus "~ ooz Paiont v Patent Rescue. e <0001

Ext Figure 10C Sianiicance P-Value ExtFigure 100 Sanficance P-Value]

‘Control:No Treatment vs. Control-Treatment 0.0069 ‘Control vs. Contro+NV. +<0.0001
‘Control:No Treatment vs. Patient:No Treatment = 00012 Patient vs. Patient +NV. e <0.0001
Control:No Treatment vs. Patient Treatment ns 09987 MDLS vs. MDLS+NV s+ <0,0001
‘Control:No Treatment vs. MDLS:No Treatment = 00045 Control vs. Patient = 00074
‘Control:No Treatment vs. MDLS: Trealment ns 09613 Control vs. Patient+V =+ 0,0004
Patient:No Treatment vs. Patient Treatment = 0.0004 Control vs. MDLS + 0043
MDLS:No Treatment vs. MDLS: Treatment = 0.0005 Control vs. MDLS+NV. = 00022

Supplementary Table 5



Supplementary Table 5: List of P-values for quantifications presented in figures. P-

values for all statistical comparisons organized by figure/panels.



scRNA-seq
deposited file
names

(Accession Associated
Associated Sample PRJINA1168541|Sample names in
Mass Spectrometry deposited file names (Accession PXD056364 in PRIDE) names in Figures in SRA) Figures
YB7-1 Control1ExtFig8 RevCOrg 1 Control1ExtFig10
YB7-2 Control2ExtFig8 RevCOrg 2 Control2ExtFig10
YB7-3 Control3ExtFig8 P1 Patient1ExtFig10
C91 Patient1ExtFig8 P2 Patient2ExtFig10
C92 Patient2ExtFig8 MDS1 MDLS1ExtFig10
C93 Patient3ExtFig8 MDS2 MDLS2ExtFig10
YB7-4 Control1Fig4 CT1 Control+NV1Fig10
YB7-5 Control2Fig4 CT2 Control+NV2Fig10
YB7-6 Control3Fig4 PT1 Patient+NV1Fig10
C94 Patient1Fig4 PT2 Patient+NV2Fig10
C95 Patient2Fig4 MDSD1 MDLS+NV1Fig10
C96 Patient3Fig4 MDSD2 MDLS+NV2Fig10
KI1 KnockinlFig4 YB7D700rg1 Control1Fig3
KI2 Knockin2Fig4 YB7D700rg2 Control2Fig3
KI3 Knockin3Fig4 YB7D700rg3 Control3Fig3
MDS1 MDLS1Fig4 YB712522 Control4Fig3
MDS2 MDLS2Fig4 C90rg12522 Patient1Fig3
MDS3 MDLS3Fig4 3751D700rgl |Patient2Fig3
3751D700rg2 [Patient3Fig3
3751D700rg3 [Patient4Fig3
YB7Homo12522|KI1Fig3
YB7HomoOrg2 |KI2Fig3
C9HomoOrgl [PR1Fig3
C9HomoOrg2  [PR2Fig3
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Supplementary Table 6: Deposited file names associated with figures for scRNA -
seq and mass spectrometry. List of deposited file names in PRIDE (mass spectrometry
public database) and SRA (sc-RNA seq public database) and their matching samples and

figures used in the study.



