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Figure 2:

(b,c) n"30-40 cells from three independent differentiations, bar graph displaying one-way ANOVA- Bonferroni test when comparing GEMIN5
expression between H913R homozygous (H913RA6 and H913RA11) and heterozygous controls (H913RA21; ****<0.0001, p=ns, non-
significant.

(d,e) ) n=25-30 cells from three independent differentiations; bar graph displaying two tailed Mann-Whitney U test when comparing GEMIN5
expression between L1068P homozygous and heterozygous controls; ****<0.0001, p=ns, non-significant.

(g,h) n"25 cells from three independent differentiations, two tailed Mann-Whitney U test; ****<0.0001, ***<0.001, p=ns, non-significant.

(i,j) n"25 cells from three independent differentiations, two tailed Mann-Whitney U test; ****<0.0001, p=ns, non-significant.

Figure 3:

(b) n=4 independent biological replicates; two tailed Mann-Whitney U test; ***<0.001, **<0.01, *<0.05.

(d-j) n=4 independent biological replicates; one-way ANOVA- Bonferroni test; ****<0.0001, **<0.01, p=ns, non-significant.

(m-o) n=3 independent biological replicates; one-way ANOVA-Tukey test.

(p,q) n=6; two tailed Mann-Whitney U test; p=ns, non-significant.

(r) n=6; one-way ANOVA-Tukey test

Figure 4:

(b-i) n=5 independent biological replicates; one-way ANOVA- Bonferroni test; ****<0.0001,***<0.001, **<0.01, *<0.05, p=ns, non-significant.

(k) n=5 independent biological replicates; two tailed Mann-Whitney U test;***<0.001.

(i) n=5 independent experiments; two tailed Mann-Whitney U test;****<0.0001.

(m) n=12 flies; two tailed Mann-Whitney U test; *<0.05.

(o) n=25-39 flies; two tailed Mann-Whitney U test; ***<0.001.

(p) n=80 flies; Kaplan-Meier survival plot.

Figure 5:

b n=3 independent differentiations; two tailed Mann-Whitney U test;***<0.001, **<0.01.

Figure 6:

(a-g) n=3, Benjamini and Hochberg’s approach; p-value and FDR value !0.05.

No data was excluded from the study.

Each experiment was performed in biological replicates of 3-5 samples and was reproducible across each replicate.

No randomization was used for any of the experiments in this manuscript. Randomization was not relevant to our studies, as we used cell
culture systems and drosophila models; we did not use any clinical patient data that needed to be randomized.

Double blind quantification methods were used for quantifications of Imunnofluorescence images and Drosophila experiments. The data was
given to a third party member within the laboratory to eliminate any bias towards quantification methods.
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Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Human research participants

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

Antibodies
Antibodies used

Validation

Eukaryotic cell lines
Policy information about cell lines

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Magnetic resonance imaging

Experimental design

Design type

Design specifications

Behavioral performance measures

For Immunofluorescence: : mouse anti-GEMIN5 (Millipore Sigma HPA037393, 1:1,000), mouse anti-GEMIN2 [2E17] (abcam ab6084,
1:500), mouse anti-GEMIN6/SIP2, (abcam ab88290, 1:500) rabbit anti-GEMIN4 (NOVUS Biologicals NB110-40591, 1:500), mouse anti-
GEMIN3, clone 12H12 (Millipore Sigma 05-1533, 1:500), mouse anti-SMN (BD transduction 610646, 1:1,000), rabbit anti-U1A
(NOVUS Biologicals NBP2-53095, 1:2,000), chicken anti- beta-III Tubulin (NOVUS Biologicals NB100-1612- 1:1,000), goat anti-MAP2
(Synaptic System-188 004, 1:1,000), and mouse anti-Ubiquitin. Alexa fluor-488, -568 and -647 secondary antibodies were used from
Invitrogen.

For WB: mouse anti-tubulin (SIGMA, 1:10,000) anti-GEMIN5 (GenTex GTX130498, 1:1,000), mouse anti-GEMIN2 [2E17] (1:2,000),
mouse anti-GEMIN6/SIP2 (1:5,000) rabbit anti-GEMIN4 (1:2,000), mouse anti-GEMIN3, clone 12H12 (1:1,000), mouse anti-SMN
(1:5,000), and rabbit anti-U1A (NOVUS Biologicals NBP2-53095, 1:2,000).

All antibodies mentioned above with the catalog number and company information were validated by the company with proof of
concept data on the website for both Western Blot and Immunofluorescence.

The HEK293T and cells used were received fresh from ATCC and authenticated by their standard quality control procedures.
The iPSC cell line sources are clearly listed in the methods section of the manuscript. D.escription of the passages used are
provided in the materials and methods section

The HEK293T cell lines were directly purchased from the ATCC and only low passage.

Routine testing of each individual iPSC clonal line were performed by the following methods: mycoplasma analysis, karyotype
analysis was performed to ensure cells were free of abnormalities, and STR analysis was performed to validate the identity of
the cells. DNA Sanger sequencing was also performed to validate the mutant GEMIN5 iPSC lines.

The cell lines were negative for any mycoplasma contamination

No commonly misidentified cell lines were used in the study.

Indicate task or resting state; event-related or block design.

MRI’s on the patients were obtained by the clinical team at each site as part of their clinical care. MRI mages on sagittal
and coronal T2 images of the cerebellum were reviewed and reports compiled for results of this study. Since this was a
retrospective collection of clinical data, no standardized protocol was used in MRI acquisitio

State number and/or type of variables recorded (e.g. correct button press, response time) and what statistics were used 
to establish that the subjects were performing the task as expected (e.g. mean, range, and/or standard deviation across 
subjects).




