Transcriptomic Profiling of Human iPSC-derived Sensory Neurons
as a Model for Non-Opioid Pain Therapeutic Drug Discovery BN
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were then digested to a single cell suspension with papain (Worthington), washed several times in 2.0
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Abstract Comparison of Human iPSC-derived Sensory Neurons to Human DRG Robust Calcium Response with Enhanced Calcium Pathway Gene Expression
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Comparative hiPSC-derived sensory neurons and hDRG RNASeq datasets were downloaded from ; 04 s s Figure 7. Potential Human In Vitro Model for B  70- C 0. BoNT/A
Gene Expression Omnibus (GEO) database. For hiPSC-derived sensory neurons, the raw reads were s 02 Migraine Research. (A) Comparison of bulk 60 - 90 - 01979 Lot -
downloaded from GEO (Deng 2024: PRIJNA783035, Plumbly 2022: GSE187345, Zeidler 2021: UMAP1 0.0 UMAPL —00 00 RNAseq gene expression in iCell Sensory Neurons ~ &g . = 807 01279 Lot 2
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" 21527 (4 weeks) SOd';TS'Z\; Plot 01279 21507 NaV 1.7 / BRN3A / DAPI NaV 1.8 / DAPI * Express many non-opioid pain-relevant genes, including Nav1.7, Nav1.8 and TRPV1. Some
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SRN3A Perioheri & & Figure 4. Single Cell Expression and Function of Sodium Channels. iCell Sensory Neurons from donor 21527 (female) were analyzed for single cell gene expression protocols.
across two manufactured lots. (A) Bar graph showing % of cells expressing each gene within the entire population sample. Notedly, close to 60% of the population SCAN ME
Figure 1. Brightfield Morphology and cell purity by ICC. (A-C) iCell Sensory Neurons were plated expre.ssed TRPV.1 a-nd SCNOYA, and 22% expressed SCN10A whlchls cg)n5|stent.W|th the pat.ch clamp data .col.lected by Neuroserwc.es-A!\IJlaonce (C-.F?. (B) uMAP plots » Demonstrate enhanced calcium pathway gene expression and robust calcium influx responses
onto Geltrex.coated 6-well plate (1x10° cells/well). Sensory neurons mature with a bright cell showing the.majc?rlty of cells cluster as mature sensory neurons (~91%) and with the remaining ce.IIs classifying as sensory pr.oger?ltor.( 96)..Ind|V|duaI uMAP plots to sensory agonists, indicating their utility for high throughput drug screening. DOWNLOAD
of non-opioid pain targets show they are expressed within the mature sensory neuron population. (C) Representative brightfield image iCell Sensory Neurons POSTER

body, extensive neurite networks, and pseudo-unipolar morphology. (D) ICC staining showed
majority of the culture expressed sensory neuron markers Brn3A and peripherin. (E)
Quantification of % positive marker expression across 4-6 lots each donor.

cultured for 28 days and patched manually at weeks to evaluate TTX-r and TTX-s sodium currents. (D-E) Representative current traces (Na IV plot) from iCell
Sensory Neurons showing sodium currents pre- and post-TTX treatment. (F) Quantification of TTX-sensitive (TTX-s) and TTX-resistant (TTX-r) currents show ~20% of
sodium current is TTX-r for both donors and at both three and four weeks in culture. G-H) Immunocytochemistry staining for NaV1.7 and NaV1.8, demonstrating
single cell protein level expression of the sodium channels.

» Release CGRP when stimulated, show SNAP25 cleavage in response to BONT/A, and
expression of trigeminal neuron markers, demonstrating usage as a model system for
migraine study.
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