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Supplementary Figure S1. IEM specific iPS cells are pluripotent.

(a) Phase contrast and immunofluorescence images of iPS cells from clone IEM 1.

iPS cells exhibit an ES cell-like morphology (left) and express the pluripotency



markers OCT4 (red, center) and TRA-1-60 (green, right). Nuclei were counterstained
with DAPI (blue). Scale bar 100 um. Images are representative for all iPS cell clones
used. (b) DNA methylation levels (B-values) of iPS and HUES®6 cells were analyzed
at three specific CpG sites located in C140rf115, ANKRD46 and OCT4. Epi-Pluri-
Score is calculated as B-value (ANKRDA46) — B-value (C140rf115) and plotted versus
the B-value of OCT4. The red and blue clouds refer to DNAm profiles (all lllumina
HumanMethylation27 BeadChip platform) of 264 pluripotent and 1,951 non-
pluripotent cell preparations, respectively [2]. HUES6 and all iPSC lines were clearly
classified as pluripotent. (c) RT-qPCR results (2-9tvalues) of undifferentiated (day 0)
and differentiated (day 7, 14, 17 and 21) iPS clones IEM 1, IEM 2, Ctrl 1 and Ctrl 2
were normalized and subjected to bidirectional clustering. Gradation bar represents
scale of expression levels: red, high expression; blue, low expression. Pluripotency
marker OCT4, ectoderm germ layer SOX1 and PAX6, mesoderm germ layer CD31,
CD34, and MYH6 and endoderm germ layer AFP, FOXA2 and SOX17. (d)
Karyogram showing 22 pairs of autosomal and one pair of sex chromosomes (XX) for
IEM 1, IEM 2, Ctrl 1, Ctrl 2 and HUESG cells. (e) Sanger sequencing confirms
presence of heterozygous ATT to ACT conversion in codon 848 of Nav1.7 in IEM 1

and IEM 2 leading to an isoleucine to threonine substitution.



a non-transfected b Nav1.8-transfected
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Supplementary Figure S2. Control immunostainings of Nav1.8 antibody.

(a) The Nav1.8 antibody (ASC-016, Alomone Labs, Jerusalem, Israel; dilution 1:1000)
was tested in non-transfected HEK293T cells as a negative control and no positive
signal could be observed. HEK293T cells were used as they do not express Nav1.8
endogenously. (b) The same antibody was used in a 1:1500 dilution on N1E-115 cells,
transiently transfected with Nav1.8. The red signal observed in the majority of cells
clearly shows Nav1.8-specific staining. Nuclei in both images were counterstained with
DAPI (blue). Secondary antibody in both images was goat anti-rabbit IgG Alexa Fluor

594.
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Supplementary Figure S3. Quantification of calcium imaging studies.

Percentage of KCl-responsive iPS cells or HUES-derived neurons responding to
stimulation with capsaicin (Cap, 1 uM), AITC (100 pM), menthol (Mt, 100 uM) or pH
6.0 (nKCI = 1232 cells for IEM 1, nKCI = 180 cells for IEM 2, nKCI = 127 cells for Ctrl
1, nKCI = 285 cells for HUES6). No recordings were performed on Ctrl 2. For recording

protocol, see Fig. 2e.
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Supplementary Figure S4. Quantification of Navl.7 mRNA expression using real-
time gPCR.

Shown is the relative mMRNA expression for Navl.7. RNA samples were obtained from
all four clones at different time points: before differentiation (iPS) and after
differentiation at maturation day (M) 15, 25 and 35. Expression of Navl.7 mRNA at all
time points was first normalized to the geometric mean of the expression of mMRNA of
three housekeeping genes GAPDH, HPRT and B2M. Navl.7 mRNA levels at the
different time points are expressed relative to the level before differentiation (iPS).

Navl.7 mRNA expression is up-regulated during neuronal differentiation.
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Supplementary Figure S5. IEM-derived nociceptors display tonic action potential
firing.

(a) Slow ramp currents (from 0 to 500 pA in 400 ms), starting at a potential of -70 mV,
were injected immediately after measuring the RMP of each neuron in order to test for
action potential firing. (b) Because not all neurons fired action potentials during the
slow ramp injection shown in (a), we also applied individually adjusted square current
pulses (A 0.5 x rheobase) to evoke action potential firing. Neurons were held at a RMP
around -70 mV. The figure shows three responses from the same neuron. The trace
shown in red displays the first evoked action potential. (c) Taking into account action
potential responses from ramp (a) or square (b) current injections, we found that 43 %
of IEM 1 and 30 % of IEM 2 nociceptors displayed tonic action potential firing, as well
as 30 % of Ctrl 1 neurons. However, none of the Ctrl 2 nociceptors displayed tonic

action potential firing. Total number of neurons in each condition is indicated.
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Supplementary Figure S6. The voltage pre-pulse protocol does not affect
activation of Nav1.7

(a) Histogram showing the different pre-pulse voltages that were applied on iPS cell-
derived nociceptors of all four clones. The majority of cells were recorded using pre-
pulses of -40 mV or -30 mV. (b) HEK293 cells, stably expressing WT Nav1l.7, were
used to measure a sequence of IV curves without pre-pulse (n = 7-11). The calculated
activation curves of WT Navl.7 display a time-dependent hyperpolarized shift. (c)
HEK293 cells, stably expressing WT Navl.7, were recorded with different pre-pulses
(n = 9-12). The sequence can be seen in the legend and was the same in all cells.
Voltage dependence of activation of Navl.7 displays a similar hyperpolarized shift to
control recordings (b). (d) The time-dependent shift in the activation of Nav1.7 in (b)
was subtracted from recordings in (c). The result shows that the voltage dependence
of activation of Navl.7 is not affected by the pre-pulse protocols. (e) An inter-pulse of
1 ms to -120 or -70 mV is sufficient to recover a fraction of Nav1.7 channels and to
obtain measurable current amplitudes during the test-pulse in WT Navl.7-expressing
HEK293 cells. The displayed example traces come from two cells with different pre-

pulses and inter-pulses.

Supplementary Table S1. PCR primers.

Gene |Primer sequence (5'-3')

For TGCTTTACCCTTTGAACAAAAA

Navl.7

Rev AAATGCATGAACATCTGGTTACA




Supplementary Table S2. RT-gPCR primer sequences.

Expression of pluripotency and germ layer markers

Gene |Primer sequence (5'-3') Reference

For GCCAAGCTCAGGGTGTAG
AFP

Rev CAATGACAGCCTCAAGTTGT

For GAGTCCTGCTGACCCTTCTG [6]
CD31

Rev |ATTTTGCACCGTCCAGTCC

For TGGACCGCGCTTTGCT [6]
CD34

Rev |CCCTGGGTAGGTAACTCTGGG

For |GCATTCCCAATCTTGACACGGTGA 5]
FOXA2

Rev |GCCCTTGCAGGCAGAATACACATT

For GAAGGTGAAGGTCGGAGTC [l
GAPDH

Rev GAAGATGGTGATGGGATTTC

For AAGCTCAAGAACGCCTAC 4
MYHG6

Rev |CATTCTTTCCTCCTTCTCC

For GGGGGTTCTATTTGGGAAGGTA 4]
OCT4

Rev |ACCCACTTCTGCAGCAAGGG

For TCGAAGGGCCAAATGGAGAAGAGAAG [5]
PAX6

Rev |GGTGGGTTGTGGAATTGGTTGGTAGA

For CCTGTGTGTACCCTGGAGTTTCTGT [5]
SOX1

Rev |TGCACGAAGCACCTGCAATAAGATG

For AGGAAATCCTCAGACTCCTGGGTT [5]
SOX17

Rev |CCCAAACTGTTCAAGTGGCAGACA

10



Expression of Nav1.7 channels and housekeeping genes

BM For GCTCGCGCTACTCTCTCTTT
Rev |TCT CTG CTG GAT GAC GTG AG
GAPDH For AGC CAC ATC GCT CAG ACAC
Rev |GCC CAATAC GAC CAAATCC
HPRT For TGACCTTGATTT ATT TTG CAT ACC
Rev |CGA GCAAGACGTTCAGTCCT
Navl.7 For CAC AAT CCC AGC CTC ACAGT
Rev |CTG AGG AGC TTG ACC GGT TTA
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