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Supplementary Figure S1: Confirmation of targeted integration of hNIL cassette in
iPSC lines. PCR assays were designed to amplify the unmodified AAVS1 or CLYBL locus
(WT) as well as the left (5°) and right (3°) integration junctions. Genomic DNA from
unmodified iPSC (-) was compared to genomic DNA from clonal lines isolated after
transfection with TALENs and hNIL vector (+). L = ladder. (A) AAVSI integration of
hNIL in CMT2E-N98S line. (B) CLYBL integration of hNIL in the WT line. Boxes
indicate amplicon products matching the expected size for each assay as follows:

WT AAVSI1 =254 bp

AAVSI1 hNIL 5' junction = 992 bp
AAVSI1 hNIL 3' junction = 989 bp
WT CLYBL = 790 bp

CLYBL hNIL 5' junction = 1032 bp
CLYBL hNIL 3' junction = 1470 bp
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+]  e— 41% AGAAGGCGCAGCTCCAGGACCTCAA:NTGACCGCTTCGCCAGCTTCATCGAGCGCGTGCACGAGCTGGAGCAGCAG
-9 . 4% AGAAGGCGCAGCTCCAGGACCTC*f: fffffff TTCGCCAGCTTCATCGAGCGCGTGCACGAGCTGGAGCAGCAGA
=0y 1% AGAAGGCGCAGCTCCAGGACC***f: fffff GCTTCGCCAGCTTCATCGAGCGCGTGCACGAGCTGGAGCAGCAGA
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s C AC GCAGG AG AAGGC GC AGCTCCAGS G ACCT CAAT G ACCG6CT TCGCCAGCTTC CAT CG AGCGCGT GC A
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INDEL CONTRIBUTION v SEQUENCE

+ 0 e 87% AAGGCGCAGCTCCAGGACCTCAGTG:ACCGCTTCGCCAGCTTCATCGAGCGCGTGCACGAGCTGGAGCAGCAGAAC
-9 = 7% AAGGCGCAGCTCCAGGACCTCAGTG: 777777777 CCAGCTTCATCGAGCGCGTGCACGAGCTGGAGCAGCAGAAC
-9 o 3% AAGGCGCAGCTCCAGGACCTC*f*f: fffff TTCGCCAGCTTCATCGAGCGCGTGCACGAGCTGGAGCAGCAGAAC
=15 1% AAGGCGCAGCTCCAGGACCTCAGT*: 77777777777777 TTCATCGAGCGCGTGCACGAGCTGGAGCAGCAGAAC
=15 1% AAGGCGCAGCTCCAGGACCTCAGTG: 777777777777777 TCATCGAGCGCGTGCACGAGCTGGAGCAGCAGAAC

Supplementary Figure S2: Example ICE analyses for editing with Sp. and Sa.KKH Cas9.
Sequencing chromatograms from individual representative samples edited with Sp.HiFi (A) and
Sa.KKH Cas9 (B) are shown along with unedited controls. The gRNA target sequences are indicated
with black solid underlines, PAM sequences with red dotted underlines, and predicted cut sites with
vertical dashed lines. The identities of various detected indel outcomes are shown below, with
contribution as a percentage of all alleles. Unedited alleles are marked with an orange +.



A

AspLeuSerAspArgPheAlaSerPhe

N98S GACCTCAGTGACCGCTTCGCCAGCTTCA

WT G AC CT CA|A
N98S 6 AccT cAlG

TGACCGCTTCGCCAGCTTCA
TGACCGCTTCGCCAGCTTCA

Cc Enrichment of N98S
corrected allele
_ 50
£ 40 ]
g8
53 30
@ =2
£E T 20
O =
o L=
o 10
= oleah C1LAL
> O QO @ @
o
X Y
’\% q,oé %\)

AspLeuSerTer

N98S-fs GACCTCAGTTGACCGCTTCGCCAGCTTC

WT G ACCTCA
N98S-fs 6 AccT CA

D

ATGIACCGCTTCGCCAGCTTCA

GTTIGACCGCTTCGCCAGCTTC

AspLeuAsnAspArgPheAlaSerPhe

N98S-cor GACCTCAATGATCGCTTCGCCAGCTTCA

WTGACCTCA
N98S-corG AC CT CA

o
L —

A

B

TGACICGCTTCGCCAGCTTCA
TGATCGCTTCGCCAGCTTCA

ol

Supplementary Figure S3: Isolation and genotyping of edited CMT2E-N98S iPSC lines. (A)
Sequence of N98S mutant allele. Sequencing chromatogram below from NEFL-N98S iPSC line with
the heterozygous N98S mutation boxed in red. (B) Sequence of N98S-fs allele demonstrating insertion
of one extra thymidine nucleotide (T) leading to immediate nonsense codon (Ter). Sequencing
chromatogram from the N98S-fs clone below, with the site of mutation and +1bp insertion boxed in
red. (C) Serial sib selection led to enrichment of the N98S corrected (N98S-cor) allele, followed by
manual clone picking. (D) Sequence of N98S-cor allele with G->A substitution to correct disease
mutation along with C->T silent mutation to facilitate genotyping. Sequencing chromatogram from the
NO98S-cor clone below, with the corrected mutation site boxed in dark blue and the silent SNP boxed in

light blue.



A WT WT NEFL +/- WT NEFL /-

NF-L —— . S0 SSERES TSR wmmom  ee———

GAPDH a—
B
N98S N98S-fs N98S-cor
NF-L — — — — S G—

Supplementary Figure S4: Western blots for quantification of NF-L protein levels. Total protein
was extracted from day 10 i’LMNSs, blots probed with anti-neurofilament light (NF-L) and anti-
GAPDH antibodies. Quantification is shown in figure 4. (A) Samples derived from healthy control
(WT) neurons and isogenic lines with heterozygous or homozygous deletion of NEFL. (B) Samples
derived from CMT2E NO98S neurons and isogenic lines edited with frameshift mutation of the N98S
allele (N98S-fs) or correction of N98S to wild type sequence (N98S-cor).
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Supplementary Figure S5: CellProfiler pipeline for quantification of NF-L fluorescence intensity
in motor neuron cell bodies. HB9+ nuclei (primary objects) were identified. Cell bodies (secondary
objects) were identified by extending the area of HB9+ radially by 15 pixels. The image with NF-L
staining was thresholded and used to mask the cell bodies to exclude areas containing only
background. The cell bodies were then filtered by shape and compactness to remove any incorrectly
identified objects. The average NF-L intensity of the cell bodies was measured.
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Supplementary Figure S6: Quantification of NF-L fluorescence intensity in motor neuron cell
bodies at day 14. (A) Representative images of day-14 neurons stained with NF-L (green), HB9 (red),
DAPI (blue). Scale bars = 25 pm. (B) Quantification of NF-L relative fluorescence intensity (R.F.I.) in
HBO9+ cell bodies using automated image analysis pipeline. Data points represent mean values from
independent differentiations. Bars indicate mean of all samples +/- S.E.M. ns = not significant, ** p <
0.005, *** p < 0.001, **** p < 0.0001 by one-way ANOVA with Sidak’s test for multiple comparisons.
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Supplementary Figure S7: Gene editing does not disrupt spontaneous electrical activity in
CMT2E neurons. (A) Representative images of MEA plates with WT control and CMT2E neurons
used for data shown in Fig. 1. Images were acquired on differentiation day 14. (B) Comparison of
spontaneous electrical activity in N98S and edited N98S-fs and N98S-cor i*’LMN measured by mean
firing rate of action potentials detected by MEA. Cells were seeded on MEA plates on differentiation
day 3 and recordings were obtained on differentiation day 14. Each data point represents the weighted
firing rate from an individual well, bars represent mean of all wells +/- S.E.M. There was no
significance difference between cell lines by one-way ANOVA.
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Supplementary Figure S8: CellProfiler pipeline for quantification of neurite density. Neurites and
cell bodies were enhanced by the EnhanceOrSuppressFeatures module. Cell bodies were identified and
removed from the image. The image was thresholded to distinguish the neurites from the background.
The thresholded image was then used to identify the neurites as objects. The total area occupied by the
neurites was measured. NF-L protein levels in media assessed by ELISA assay were normalized to the
measurement of neurite density to correct for well-to-well variability in cell density.



