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Bringing to light the physiological and pathological firing patterns
of human iPSC-derived neurons using optical recordings
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Supplementary Figure 1: Generation of hiPSCdSN and validation of SCN9A mutation in patient
hiPSC a) Differentiation paradigm for the generation of human hiPSC-derived sensory
neurons. hiPSC: induced pluripotent stem cells, RI: ROCK-Inhibitor b, ¢) Genotyping of wild
type (b) and IEM-patient (c) hiPSC for V400M mutation in SCN9A gene. WT: wild type, IEM:
inherited erythromelalgia.
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Supplementary Figure 2: Cell detection pipeline

The video frames were processed using a custom-written app in Matlab (MathWorks, USA).
(a) The stack of frames was loaded as grayscale images. An image file from the whole stack
was selected as a reference frame for further image processing and finding the ROls of the
cells. The reference frame was filtered using a 2D Gaussian kernel with a standard deviation
of 1 for removing noise. The grayscale image was binarized using the adaptive threshold
method. (b,c) The cells in the field of view were segmented after applying morphological image
processing operations and then the reference ROIs were automatically generated. (d,e) The
mean intensity in the ROI of each frame in the whole stack was calculated and used as the
fluorescence signal of the corresponding cell. The extracted intensity for each frame was
plotted to obtain the fluorescence signal in the time domain. A linear fit was applied to the
fluorescence trace for baseline correction. Then, the intensity values were converted into AF/F
(%) scale. Spikes were detected using a threshold value of 3-5 standard deviation above the
mean.

3|Page



PF 05089771 (110nM)

————

PF 05089771 (110nM)

WASH

| 2au

ISA.U.

2 sec

2sec

Supplementary Figure 3: Nav1.7 blocker reverses the hyperactive phenotype in EM patient
hiPSCdSNSs. (a) Representative traces of AP firing at baseline (upper traces), after 10 minutes
of application of the Nav1.7 inhibitor PF-05089771 (middle traces) and 10 minutes after wash.
(b) Representative traces show sporadic AP firing at 37°C (upper traces) increased firing at
40°C (middle traces) and elevated sensitivity to Nav1.7 inhibition at elevated temperatures

(lower trace).
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