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Flow cytometry
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Antibodies
Antibodies used

partner repository with the dataset identifier PXD015878.

Source data are provided with this paper (Supplementary Table 6).

Web resourches used in this manuscript are listed here:

DECIPHER, https://decipher.sanger.ac.uk/

scRNA sequencing data from human fetal cortex https://cells.ucsc.edu/?ds=cortex-dev

gnomAD Browser, v.r2.0.2, http://gnomad.broadinstitute.org/

For mice the minimum number was selected according to the 3R (Replacement, Reduction and Refinement) as previously (e.g. Cappello et al
2013 Nat.Gen.)

For organoids we applied the same sample size determination by following previous publications (e.g. Klaus et al 2019 Nat.Med.)

No data were excluded from the analysis

All experiments were reproduced at least 3 times independently. All attempts for replications were successful.

We do not have experimental groups, only 2 patients were available. For all the other data we did not perform any randomization

The majority of the data are acquired in a blinded manner. Some of the data were calculated from more than one person.

All antibodies are commercially available antibodies commonly used is several other publications. Every antibody was then validated
in the lab to exclude non-specific signals due to secondary antibodies. A full list of the antibodies used is found in the manuscript and
here:

Antibodies

Antigen Dilution Vendor Catalog # Lot #

PAX6 1:500 Biolegend PRB-278p B244513

LGALS3BP 1:100 eBioscience BMS146 -

SOX2 1:500 Cell Signalling 27485 2

HOPX 1:1000 Sigma Aldrich HPA030180 B105571

CTIP2 1:500 Abcam ab18465 GR322373-4

SATB2 1:500 Abcam Ab51502 GR2075794

TBR1 1:500 Abcam ab31940 GR3217067-1

LAMININ 1:500 Millipore AB2034 2558444

MAP2 1:500 Sigma Aldrich M4403 035MN4780V
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Validation

Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research

Laboratory animals

Wild animals

Field-collected samples

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Human research participants
Policy information about studies involving human research participants

Population characteristics

PALS1 1:500 Sigma Aldrich 07-708 H0907

!-CATENIN 1:500 BD Biosciences 610154 76645

PH3 1:500 Millipore 06-570 3113883

ARL13B 1:200 Proteintech 17711-1-AP -

GAPDH 1:6000 Millipore CB1001 2896484

GFP 1:1000 Aves Lab GFP-1020 697986

NESTIN 1:200 Millipore MAB5326 3112610

PAN-CADHERIN Sigma Aldrich C1821 064M4764

CD82 1:250 Santa cruz sc-1087 J2814

TBR2 1:500 Abcam ab23345 GR33045451

PHALLOIDIN (ACTIN) 1:40 Thermo Fisher A12381 1743642

DoubleCortin (DCX) 1:2000 Millipore AB2253 2787730

NEUN 1:500 Millipore MAB377 2742283

KI67 1:500 DAKO M7248 20017551

FABP7 1:1000 Millipore ABN14 3160120

HA 1:1000 Santa cruz Sc-7392 K1918

CD81 1:250 Santa cruz Sc-166029 D0419

Alexa Fluor® 647 Goat Anti-Mouse IgG (H+L) 1:1000 Life-Technologies A-21235 -

Alexa Fluor® 647 Goat Anti-Rabbit IgG (H+L) Antibody 1:1000 Life-Technologies A-21244 2086730

Alexa Fluor® 647 Goat Anti-Guinea Pig IgG (H+L), highly cross-adsorbed 1:1000 Life-Technologies A-21450 2026140

Alexa Fluor® 546 Goat Anti-Mouse IgG1 ("1) 1:1000 Life-Technologies A- 21123 1722393

Alexa Fluor® 546 Goat Anti-Mouse IgG (H+L) 1:1000 Life-Technologies A-11003 -

Alexa Fluor® 546 Goat Anti-Rabbit IgG (H+L) 1:1000 Life-Technologies A-11010 1971417

Alexa Fluor® 546 Goat Anti-Rat IgG (H+L) 1:1000 Life-Technologies A-11081 -

Alexa Fluor® 488 Goat Anti-Chicken IgG (H+L) Antibody 1:1000 Life-Technologies A-11039 2079383

All antibodies that are commercially available were used according to manufactures instructions. Every antibody was validated in the
lab to exclude non-specific signals due to secondary antibodies using as positive controls control sections (in the case of
immunofluorescence) and blots (in the case of western blots) available in the lab.

Commercially available human cancer cell lines (SH-SY5Y) were used in this study (cat number CRL-226 from ATCC).
Commercially available control fibroblasts

which were reprogrammed in the lab to iPSCs were included in this study (ATCC)

The control iPSC line used in this study was genotyped (Klaus et al Nat. Med. 2019). The genome edited lines generated for

the purposes of this study were genotyped via sequencing of the region of interest and the data are available in the

manuscript. The SH-SY5Y cells were not authenticated because they were bought from ATCC and authenticated from the
company

All cells were tested for mycoplasma monthly. All cell used were tested negative.

no commonly misidentified lines were used in this study

Female C57BL/6 mice from 2 to 6 months of age were used in this study. Housing conditions are included in the manuscript

no wild animals were used in the study

no field collected samples were used in the study

Animal experiments were approved by the Government of Upper Bavaria under license number 55.2-1-54-2532-79-2016

Two research participants are described. Case 1 is male and aged 3 years. Case 2 is female and aged 1 year. There is no
parental consanguinity.

Human embryonic tissues form four different embryos at gestational week (GW) 14-18 containing prefrontal cortex from one

hemisphere were used
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Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Flow Cytometry

Plots

Confirm that:

The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).

All plots are contour plots with outliers or pseudocolor plots.

A numerical value for number of cells or percentage (with statistics) is provided.

Methodology

Sample preparation

Instrument

Software

Cell population abundance

Gating strategy

Tick this box to confirm that a figure exemplifying the gating strategy is provided in the Supplementary Information.

Magnetic resonance imaging

Experimental design

Design type

Design specifications

Behavioral performance measures

The iPSCs used here were derived from fibroblasts of male (CTRL: newborn). Mutant iPSCs were generated form the control

iPSC line.

Participants were recruited via two different protocols. Case 1 was ascertained via physician initiated referral to a research
programme dedicated to defining the genetic causes of periventricular nodular heterotopia. No exclusions were imposed for
recruitment into this protocol apart from prior screening FLNA for pathogenic variants.

Case 2 was ascertained through the Deciphering Developmental Disorders study. The study recruits participants with
developmental conditions via National Health Service provisioned genetic clinics. Most participants in this study were pre-
screening by chromosomal microarray analysis. Samples from these individuals were subjected to exome sequencing.
Variants of uncertain significance are lodged on the Decipher database. This patient was recruited to this study through
identification of an LGAL3BP variant registered on this database.

Protocols for ascertainment of these two research subjects therefore hold minimal potential for recruitment bias.

The first patient was consented to participate under the University of Otago consent protocol. Parents or legally authorised
representatives gave signed consent to participate in this study under protocols that were approved either from the
Southern regional Ethics Committee O03/016 and the New Zealand Ethics Committee MEC08/08/094 subjects gave consent
for the generation of iPS cells. For the New Zealand based study general sharing of individual exome sequences was not
approved on confidentiality grounds. The second patient, of whom clinical data were obtained, was identified within the
Deciphering Developmental Disorders (DDD) study [45]. This study has UK Research Ethics Committee approval (10/
H0305/83), granted by the Cambridge South Research Ethics Committee and was conducted in accordance to the criteria set
by the Declaration of Helsinki. All patients or their guardians provided written informed consent.

Samples were collected form at least 6 organoids generated in at least 2 independent batches. Full experimental description

of the sample preparation is included in the materials and methods section of the manuscript.

FACS analysis was performed at a FACS Aria (BD) in BD FACS Flow TM medium, with a nozzle diameter of 100 #m

Flow Jo

All the samples analyzed by flow cytometry were cells dissociated from cerebral organoids from patients and controls and
stained with different antibodies. For each run, 10000 cells were analyzed based on previous experience. Gating strategy SSC-
A/FSC-A gates were done to exclude cell debris and FSC-W/FSC-A to collect single cells. The boundary between positive and
negative staining cells was set according to the isotype control for each of the antibody used in this project.

Debris and aggregated cells were gated out by forward scatter, sideward scatter; single cells were gated out by FSC-W/FSC-A.

Gating for fluorophores was done using samples stained with secondary antibody only. Flow rate was below 500 events/sec

Regular diagnostic, structural MRI imaging at 3T on a sedated patient.

MRI analysis was conducted on data acquired in a clinical setting and processed using a gold-standard software pipeline,
no further design specifications are applicable.

Behavioral performance was not measured in our study because our hypothesis was only focused on correlating the
gene variation with developmental abnormalities of the human cerebral cortex.




