Material and methods
iPSC lines
iPSC-derived sensory neurons were differentiated from two established stem cell lines (s.c. BIHi005-A https://hpscreg.eu/cell-line/BIHi005-A and BIHi004-B https://hpscreg.eu/cell-line/BIHi004-b; Berlin Institute of Health Stem Cell Core Facility). These lines were derived by reprogramming human dermal fibroblasts using Sendai viral vectors as described previously [1, 2]. Cells were maintained on growth factor reduced Geltrex (Gibco, A1413202) in E8 media which was exchanged daily. Cells were enzymatically clump-passaged every 2-4 days when >70% confluency was reached using EDTA (UltraPure™ 0.5 M EDTA, Thermo Fisher, 15575-020).
Media preparation for iPSC-DSN differentiation and maintenance
Knockout Serum Replacement Media (KSR) was prepared as 500ml DMEM-KO (Gibco, 10829018) supplemented with 130ml CTS KnockOut SR XenoFree Medium (Gibco, 12618013), 1x MEM-Non-essential Amino Acid Solution (Sigma, M7145), 1x Glutamax (Gibco, 35050061) and 0.01mM β-Mercapto-ethanol (Gibco, 31350010).
N2B27 media consisted of 500ml Neurobasal-Medium (Gibco 21103049), 5ml of N-2 (100x) supplement (Gibco, 17502048), 10ml of B27-supplement (50x) without Vitamin A (Gibco, 12587010), 1x Glutamax and 0.01mM β-Mercapto-ethanol (Sigma, M6250).
Neuronal Maintenance media was prepared as N2B27 media supplemented with brain derived neurotrophic factor (BDNF), glial derived neurotrophic factor (GDNF), β-nerve growth factor (βNGF) and Neurotrophin 3 (NT3), each at 25ng/ml (all from Peprotech). 100U/ml Pen-Strep (Sigma, 11074440001) was added in the late experiments of this study. 
Sensory neuron differentiation 
The protocols of Chambers et al. [3] with modifications according to the s.c. P2 protocol by Schwartzentruber et al. [4] were applied for hiPSC differentiation (Figure 1A). In brief, confluent clump-passaged iPS-cells were single cell seeded at a density between 200.000-400.000/well into 6-well plates (Falcon, 353046) coated with growth factor reduced Geltrex (Gibco, A1413202) and cultivated in E8 media until 70-80% confluency was achieved, which usually required 48 to 72h. On day 0, neural induction was commenced by replacing E8 media with KSR media containing the two small molecule inhibitors ‘2i’: 100nM LDN-193189 (Sigma, SML0559) and 10µM SB-431542 (Peprotech, 3014193) to drive neuroectoderm differentiation. On day 3, ‘3i’ consisting of 3µM CHIR99021 (Sigma, SML1046), 10µM DAPT (Sigma D5942) and 10µM SU5402 (Sigma, SML0443) were added to promote neural crest specification. On day 4, N2B27 media was progressively phased in starting from 25%, and concentration was augmented every other day to 50% on Day 6, 75% on day 8 and 100% on Day 10. From day 7 onwards, ‘2i’ addition was ceased but ‘3i’ continued to be added until Day 11 (Figure 1A). 
Reseed or cryopreservation and maintenance of iPSC-DSN
For reseeding, media was aspirated, and cells were washed with 1x phosphate buffered saline (PBS) without Ca2+/Mg2+. TrypLe select (Gibco, 12563011) was added and cells were incubated at 37°C for 4-7 min until cells were rounded and detached, and N2B27 supplemented with 10µM Y-27632 Rock inhibitor (StemCell technologies, 72302) was added to stop the reaction. After gently pipetting up and down with a 5ml pipette, cell suspension was centrifuged at 200g, room temperature for 10min. The pellet was resuspended in N2B27 maintenance media containing 10µM Rock inhibitor, and strained with a 40µm cell strainer. iPSC-DSN were reseeded at a density of 48.000/well into geltrex-coated 96-well plates (Falcon) for cell viability/cytotoxicity assays, at 100.000/well into 8-chamber slides (ibidi µ-Slide 8 Well, 80826) or 24-well plates for calcium imaging or as droplets of 20.000cells/20µl on geltrex-coated glass coverslips (Roth) for staining and patch clamp experiments. One day after reseeding, media with Rock inhibitor was replaced with neuronal maintenance media. On day 14, cells were treated with 1µg/ml Mitomycin C (Sigma, M4287) for 2h to eliminate the few dividing non-neuronal cells. Half media change was performed every 3-4 days using a multichannel-pipette for 96-well plates or 1ml pipette for all other plates. For this study, 11 independent differentiations were performed, carried out by the same experimenter. 
Cryopreservation was performed according to the protocol of Stacey et al. [5]. Cells were harvested on Day 11 as described above. After cell count and centrifugation, cells were resuspended in 10µM Rock inhibitor supplemented cold CS10 CryoStor cell cryopreservation media (Sigma, C2874) and aliquoted at 5x106 cells/aliquot into cryogenic tubes and placed into Nalgene Freezing Container (Thermo Scientific) at -80° overnight before long term storage in liquid nitrogen. 
Thawing. The required amount of tubes was rapidly thawed at 37°C in water bath and resuspended in an adequate amount of N2B27 supplemented with 10µM Rock inhibitor, centrifuged and resuspended again. One day after reseeding, the Rock inhibitor containing media was replaced with neuronal maintenance media. All further steps were performed as described above for the directly reseeded neurons. 
Immunfluorescence and microscopy
Cells were cultured on geltrex coated coverslips until staining. Media was removed and cells were washed twice using N2B27 media. The cells were fixed with 2% paraformaldehyde for 15min, rinsed twice and incubated for 1h at room temperature with blocking buffer consisting of 1xPBS, 1% bovine serum albumin (BSA, Sigma, A2153), 10% normal goat serum and 0.1% Triton X. Blocking buffer was removed and coverslips were incubated face down on a parafilm-covered rack. The following primary antibodies were diluted in 1% BSA: 1:100 Peripherin (rabbit, ThermoFisher, PA1-10018, RRID:AB_2237684), 1:25 calcitonine gene related peptide (CGRP, mouse, abcam ABS 026-05-02, RRID:AB_1073000), 1:50 TRPM8 (rabbit, Abcam ab3243, RRID:AB_2208865), 1:25 TRPA1 (rabbit, Novus biologicals NB110-40763SS, RRID:AB_1291838), 1:25 TRPV4 (rabbit, LifeSpan LS-C94498, RRID:AB_1941440). After incubation for 72h at 4°C, coverslips were washed 3x with 1x PBS and incubated for 1h at room temperature with 1:600 secondary antibodies diluted in 1% BSA, using goat anti-rabbit Alexa 488 (Invitrogen A-11034, RRID:AB_2576217) or goat anti-mouse Alexa 488 (Invitrogen A-11029, RRID:AB_2534088) if single stained, or in combination with goat anti-mouse Alexa 546 (Invitrogen, A-11030, RRID:AB_2534089) or goat anti-mouse Alexa 568 (Invitrogen, A-11031, RRID:AB_144696) if double-stained, and washed 3x with 1x PBS. Nuclei were stained with 5µM DRAQ5 (Thermo Scientific, 62251) after 30min incubation, washed once with 1x PBS and mounted with Prolong Gold Antifade Mountant (Molecular Probes, P36930) or with ProLong™ Gold Antifade Mountant containing DAPI (Molecular Probes, P36931). For the latter, DRAQ5 was not used. Coverslips were visualized on a Leica Phase DMIL Phase Contrast Microscope or an Olympus CKX53F phase contrast microscope with an Olympus SC50 camera, fitted with 4x, 10x, 20x objectives. For confocal laser microscopy, a Leica TCS SP II with a Leica DFC3000G camera was used, fitted with 10x, 20x, 40x and 63x objectives. 
Whole cell patch-clamp
Whole cell patch-clamp experiments were performed between maturation day 33 and 37 on a multi-neuron patch-clamp setup [6, 7] with extra- and intracellular solutions according to Namer et al. [8]. Glass pipettes were pulled from borosilicate glass capillaries (2mm outer/1mm inner diameter; Hilgenberg) on a horizontal puller (P-97, Sutter Instrument Company) with a pipette resistance of 5-8 MΩ. Recordings were performed in a submerged recording chamber containing a geltrex-coated coverslip and perfused with an extracellular solution at room temperature containing in mM: 140 NaCl, 3 KCl, 1 CaCl2,1 MgCl2, 10 HEPES and 20 D-Glucose (pH 7.4) [8]. Glass pipettes were filled with intracellular solution containing in mM: 4 NaCl, 135 K-gluconate, 3 MgCl2, 5 EGTA, 5 HEPES, 2 Na2-ATP and 0.3 Na3-GTP (pH 7.25) [8]. Cells were visualized by an infrared differential interference contrast microscopy (Olympus BX-51WI) equipped with a digital camera (Olympus XM10). Recordings were performed using 4 Multiclamp 700B amplifiers (Molecular Devices) in current-clamp mode. Low-pass filtering was applied at 6 kHz using the amplifiers built in Bessel filter and digitized with a Digidata 1550 (Molecular Devices) at a sampling rate of 20 kHz. The pClamp 10.4 software package (Molecular Devices) was applied for data acquisition and analysis [7]. Intrinsic electrophysiological properties: Series resistance was between 22 MΩ and 70 MΩ and measured in voltage-clamp mode using a 200 ms long 10mV pulse. Resting state membrane potential (RMP) was determined as the mean of a 10ms long baseline before the first step current injection after switching to current clamp mode. Action potentials (AP) were elicited by injecting a set of 1s long current pulses starting at an amplitude of −100 pA increasing to 800 pA in increments of 50–300 pA. The first action potential elicited at rheobase was analyzed. A total of 11 cells were recorded. Up to 5 cells were recorded simultaneously. 
Calcium live-cell imaging
Calcium imaging was performed as described previously [9]. iPSC-DSN were loaded with Fura-2 AM 5 µM (Life Technologies GmbH, Darmstadt, Germany) and 0.02% pluronic F-127 (Life Technologies GmbH, Darmstadt, Deutschland) for 30 min at 37°C in a standard HEPES buffered solution prepared as 130 mM NaCl, 4.7 mM KCl, 1 mM MgSO4, 1.2 mMKH2PO4, 1.3 mM CaCl2, 20 mM Hepes and 5mM glucose, pH 7.4. After incubation, cell cultures were washed with standard HEPES buffered solution, and 8-Chamberslides or 24-well plates were placed in an Olympus IX 81 microscope equipped with a Uplan FLN objective 40×/1.13 (Olympus Corporation, Tokyo, Japan). 
Fluorescence signals were detected by a cooled CCD-camera at 1Hz, and data processed using Xcellence imaging software (Olympus). Experiments were performed at room temperature. F340/380 ratios were calculated for all regions of interest (ROI) after background subtraction. Stock solutions were diluted in HEPES buffered solution and manually added in a 1:10 ratio to the wells to reach a final concentration of 1 or 10µM capsaicin (Hello Bio HB1179), 1 or 10µM icilin (Tocris 1531) and 10 or 100µM ATP (Tocris, 3245). An F340/380 increase of >20% of baseline was considered as response. Calcium imaging was performed between maturation day 43 and 77.
Compound preparation
Paclitaxel (Adipogen, AG-CN2-0045), bortezomib (Cayman Chemical, 1000822) and 5-fluorouracil (Sigma, F6627) were dissolved in DMSO, and cisplatin (Sigma, P4394) in sterile 0.9% NaCl to reach 6mM stock solutions. Vincristine (Cayman Chemical, 11764) and doxorubicin hydrochloride (Tocris, 2252) were prepared as aqueous solutions with sterile water to reach a 1mM stock solution. Stock solutions were further diluted in N2B27 media to reach 300µM (cisplatin) or 30µM (all other substances), and further 1:10 diluted to working solutions ranging from 300µM to 3nM (cisplatin) or 30µM to 100pM (all other substances). Working solutions were added in a 1:3 ratio to the media of the cultured cells, resulting in the final concentrations of 1nM to 100µM (cisplatin) or 100pM to 10 µM (all other substances). Concentrations of the vehicles were 0.17% DMSO (for experiments with Paclitaxel, Bortezomib and 5-Fluorouracil), 1% NaCl 0.9% or water (for experiments with vinristine, doxorubixin and 1.7% (NaCl 0.9%, experiments with cisplatin). All solutions were prepared on the day of experimentation.
Comparative bright field imaging and automated microscopic imaging before and after 24h of exposure to cytotoxic drugs
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Comparative bright field images were taken with Cell3 iMager Duos (Screen Holdings Co., Ltd.), using automated image acquisition before and after 24h of incubation with the cytostatic drugs (paclitaxel 10µM, bortezomib 10µM, vincristine 10µM, cisplatin 100µM, doxorubicin 10µM, 5-fluorouracil 10µM), or after 72h following a 24h incubation with concentrations close to the calculated IC50 (paclitaxel 1µM, bortezomib 10nM, vincristine 100nM, cisplatin 10µM). Opera Phenix High Content Screening System (Perkin Elmer, USA) was used with the associated Harmony® Office Software for live cell imaging. Cells were incubated with fluoresceine diacetate (FDA, in DMSO, Invitrogen™, F1303) at 5µg/ml for 5min in N2B27 (prepared as described above, but with Neurobasal Media Phenolred-free, Gibco™ 12348017). Media was completely removed after image acquisition at 00h, and cells were incubated with the cytostatic drugs for 24h (concentrations near IC50, s. above), and cells were stained with 5µg/ml FDA. Images were taken automatically at pre-defined regions of interest in 1µm slices, overlaying a maximum projection of 15 images. Predefined regions were manually compared, and representative images selected. 
Cell viability and cytotoxicity assays
For cell viability and cytotoxicity, the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT) and proteases assays were applied as described previously [9, 10]. Antineoplastic drugs were added to iPSC-DSN cultured in 96-well plates and incubated for 24h at 37°C in 95% air/5% CO2 humidified atmosphere. 50µl of the supernatant were transferred into black or white 96 well-plates (Thermo Scientific Nunc F96 MicroWell, 137101) in which proteases were quantified by fluorescence or luminescence signal applying the Promega Cytotox-Fluor Assay (Promega, G9261, Germany, for all substances but doxorubicin due to autofluorescence) or CytoTox-Glo Assay (Promega, G9290, for doxorubicin), and measured in the Promega GloMax Reader (Promega). MTT was added to the wells of the culture plates in a 1:10 ratio. Cells were incubated for 35min at 37°C in 95% air/5% CO2 humidified atmosphere. Reaction was stopped adding sodium dodecyl sulfate (SDS) 10% in 0.01M HCl in a 2:1 ratio. Cells were dissolved overnight and absorbance was measured at 560nm using Promega GloMax Reader. All values were background subtracted and standardized to percentage of vehicle. Experiments to evaluate lithium chloride as potential neuroprotectant were performed with the same setup in a 72h treatment challenge.
Transcriptome sequencing analyses 
iPSC-DSN were maintained in geltrex coated 6-well plates at 106 cells/well as described above. After maturation until d44 - d49, three wells were either treated with DMSO at 1/6000 or Paclitaxel at 1 µM for 24h, and RNA was harvested with the Aurum™ Total RNA Mini Kit according to manufacturers’ instructions, with a total RNA amount between 1.49 and 2.97 µg. RNA sequencing was performed by Brooks Life Sciences Genewiz® with PolyA selection for RNA removal, 2x150bp sequencing configuration and 20-30 million reads per sample. 5 samples were analyzed (n = 3 DMSO-treated [batches of 2 directly differentiated neurons and 1 thawed batch] vs. n=2 paclitaxel-treated [1 directly differentiated, 1 thawed).
[bookmark: _Hlk67247337]Computational Methods. RNA Seq reads were mapped to human genome (GRCh38.p7) with STAR-version 2.7.3a [11] using the default parameters. We obtained on average 80.2% uniquely mapped reads per sample. Reads were assigned to genes with featureCounts [12] with the following parameters: -t exon -g gene_id, gene annotation - Gencode GRCh38/v25. The differential expression analysis was carried out with DESeq2-version 1.22.1 [13] using the default parameters. We kept genes that have at least 5 reads in at least 2 samples. Gene set enrichment analysis was carried out with R/tmod package [14].
Statistical analyses
Data was analyzed using Prism v8 (Graphpad Software, San Diego, CA). Data was checked for Gaussian distribution using Shapiro-Wilk normality test and histograms. All normally distributed data was analyzed with two-sided t-tests (2 groups). Data with low sample sizes or data not fulfilling the criterion of normal distribution were analyzed with Mann-Whitney-U test (2 groups). Cell viabilities were compared with one-way ANOVA and corrected for multiple comparison using Holm-Sidak’s multiple comparison test (normally distributed data) or the Kruskal-Wallis test and corrected using the Dunn’s multiple comparison test (Data which were not normally distributed). Dose-response curves were calculated with non-linear regression models using GraphPad Prism (Log inhibitor vs. response, three parameters). All experiments with >d40 iPSC-DSN were replicated at least 3 times from at least 2 independently differentiated iPSC-DSN cultures (biological replicates) with 4 technical replicates for each condition (see detailed description in Suppl. Material 1, Table 1 and Suppl. Figures 5 – 19). Data points with more than two standard deviations from the sample mean were treated as outliers and excluded from analysis, which was the case in 1.66% of the analyzed wells (See Suppl. Mat. 1, Table 1). Normally distributed data is presented as mean ± SD. Not normally distributed data is shown as median with interquartile ranges. Results for all 81 analyzed assays are shown in Suppl. Mat. 1, Figures 5-19. The graphical abstract was created with BioRender.com.
Data availability 
Open data publishing guidelines were followed. Data are available in the Data-in-Brief-Co-Submission. RNA sequencing data discussed in this publication have been deposited in NCBI's Gene Expression Omnibus [15] and are accessible through GEO Series accession number GSE173610 (https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE173610).
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