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Supplementary Material and Methods

Whole genome sequencing

Paired-end (2 x 150 bp) Whole Genome Sequencing (WGS) was performed using lllumina
Hi-Seq X with mean coverage of 39.4 X for three affected (FAD24, FAD25, and FAD7) and
three control samples (CTL1, CTL2, and CTL14), and lllumina NovaSeq 6003 with mean
coverage 38.7% for two affected samples (FAD24, FAD25) and one control sample (CTL16).
Base calling for the samples run in lllumina HiSegX was performed using Illumina HiSeq
Analysis Software (HAS; version 2-2.5.55.1311). Reads were mapped to the human b37
reference sequence using bwa-mem v0.7.12 [1]. Duplicate reads were removed using
MarkDuplicates from Picard v2.5.0. Local read realignment around indels, base quality score
recalibration (BQSR), variant calling with HaplotypeCaller, and variant quality score
recalibration (VQSR) were accomplished using GATK v3.7.0 [2]. lllumina Dragen DNA
platform version 3.8 was used for mapping reads to the human hg38 reference and for the
base calling of samples FAD24, FAD25 and CTL16 (https://support-
docs.illumina.com/SW/DRAGEN_v38/Content/SW/FrontPages/DRAGEN.htm).

Resulting variant calls were annotated using a custom pipeline developed at The Centre for
Applied Genomics (TCAG) at SickKids based on ANNOVAR [3]. Structural variants were
called using Manta v0.29.6 [4] and LUMPY v0.2.13 [5]. LUMPY calls were genotyped using
SVTyper v0.1.2 [6]. Other protocols specific to copy number variants calling from WGS using
read depth method were done by the programs ERDS v1.1 and CNVnator v0.3.2 using a
window size of 500 bp [7, 8]. Variant prioritization was done on candidate genes for AD
(Supplemental Figure X). Population frequency of candidate variants were verified on
thousand genomes (1000g phase3;[9] ) and Genome Aggregation Database v2.1.1
(gnomAD; [10]). Mutations and genotypes well known to cause AD in those genes were
manually inspected from mapping file of affected and control samples on Integrative Genomic
Viewer [11]. (TE), inversions and translocations. C) SpliceAl
(https://github.com/lllumina/SpliceAl; [13]) was used to verify if mutations were likely to create

an aberrant splicing event.
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Supplementary Figure Legends

Figure S1. Gene expression analyses of CTL and FAD iPSCs

(A) Principal Component Analysis (PCA) plot of CTL and FAD iPSCs cell lines based on the
expression levels of all genes in the dataset.

(B) Principal Component Analysis (PCA) plot of the CTL, FAD and sAD iPSCs cell lines based
on the expression levels of all genes in the dataset. Note the segregation between the FAD
group and the CTL and sAD groups (dot circles).

(C) Volcano plot depicting the most differentially expressed genes between CTL and FAD
iPSC, with the x-axis indicating fold change (log2) and the y-axis representing statistical
significance (-log10 p-value). A threshold of log fold change 1.5 was applied to highlight
significant gene expression differences (in red).

Figure S2. Analysis of pluripotency genes in CTL and FAD iPSCs
Volcano plot analysis of 25 pluripotency genes (in red) between CTL and FAD iPSCs.

Figure S3. NAC treatment improves cell proliferation in FAD iPSCs

(A) EdU assay for CNT2 and FAD20 iPSCs. EdU staining (green) and DAPI staining (blue)
show a reduction in cell proliferation in FAD iPSCs compared to the CTL iPSCs, which
increased after the treatment with NAD (10 uM) for 24 hrs. CTL2 iPSCs show a reduction in
proliferation upon NAC treatment.

(B) IF analysis showing accumulation of mitochondrial ROS in FAD iPSCs using MitoSox
Red immunofluorescent staining (red), and normalization of ROS after treatment for 24 hours
with NAC (10 uM) in the FAD iPSCs. Cleaved Caspase-3 labelling (green) in FAD20 iPSCs
showed an increased level of cell death (arrowheads) in FAD iPSCs compared to CTL2, and
a reduction in the apoptosis in FAD20 upon the treatment, where CTL2 showed induction of
ROS and C-Caspase-3 after NAC treatment. Scale bars, 20 ym.

(C) Quantitative fluorescence intensity of accumulated Edu intensity comparing EdU-positive
nuclei in each CTL (CTL 1 and CTL2) and FAD iPSCs (FAD20, FAD24 and FAD7) vs the
same cell line treated with NAC. ns, not significant; **p <0.0005; ***p <0.0002; ***p <0.0005
and *+*p <0.0006, by Student’s unpaired t-test. Quantification of p-H3 level in CTL (CTL1 and
CTL2) and FAD iPSCs (FAD20, FAD24 and FAD7) w/wo NAC treatment. CTL cell line
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proliferation was reduced after treatment with NAC, where the FAD iPSCs proliferation
increased upon NAC treatment. *p <0.0280; p < 0.0031; *p <0.0264; p <0.0306 and p* < 0.
0.302, by Student’s unpaired t-test.

(D) Quantification of the IF results showing a decrease in cleaved Caspase-3 in FAD iPSCs
(FAD20, FAD24 and FAD?7) after treatment with NAC, where CNT (CTL and CTL2) showed
an increase in cleaved Caspase-3 after treatment with NAC, *p <0.0268; ns, not significant;
*p < 0.0320; ns, not significant and *p <0.0238, by Student’s unpaired t-test, by Student’s

unpaired t-test.

Figure S4. Gene expression analysis of FAD neurons and iPSCs

(A) Immunofluorescence analysis of CTL and FAD neuronal cultures at DIV60.

(B) Immuno-histochemistry of CTL and FAD brain sections with anti-amyloid and anti-Tau
antibodies. Positive signal is in brown color.

Figure S5. Gene expression analysis of FAD neurons and iPSCs

(A) Volcano plot depicting the most differentially expressed genes between CTL and FAD
DIV60 neuronal cultures, with the x-axis indicating fold change (log2) and the y-axis
representing statistical significance (-log10 p-value). A threshold of log fold change 1.5 was
applied to highlight significant gene expression differences (in red).

(B) Expression levels of ALK5 in CTL and FAD iPSCs as measured by RNA-seq analysis.



Legend for the original blots

Uncropped full-length pictures of western blotting membranes.

Uncropped full-length images of Western blotting membranes presented in Figure 6B and
Figure 7C and G.

Membranes were often cut to enable blotting with multiple antibodies.
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Figure 7 C
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Figure 7 G
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