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Fig. S1: Cross-comparison of test data for the NTP80 collection 
NeuriTox (= UKN4) and PeriTox (= UKN5) data obtained here are shown in the context of published data from other studies on the 
NTP80 collection. The effect of the chemicals on the different tests is indicated as specific effect on cell function (blue), cytotoxic 
effect (red), or no effect (white); light red coloring indicates that the used assay did not discriminate between specific effects and 
cytotoxicity ([4] = Pei et al., 2016). For the specific hits of the UKN4, UKN5, and UKN2 (= cMINC: [1] = Nyffeler et al., 2017a) tests, 
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the EC25 value for the most sensitive endpoint is given in µM. For the NeuriTox test, specific hits were defined by an EC50(V/NA) 
ratio of ≥ 4, for the PeriTox test the ratio had to be ≥ 3. For the cMINC test, compounds inhibiting migration ≥ 25% without affecting 
viability by more than 10% were considered specific. For the alternative neurite outgrowth model ([2] = Ryan et al., 2016), specificity 
was defined as ratio between BMC concentrations for viability and neurite area ≥ 3.16 and the confirmation of this classification in a 
retesting. In the cardiotoxicity test ([3] =Sirenko et al., 2017), substances were defined as specific if they i) affected cardio-
physiologic parameters after 30 min treatment at a three-fold lower concentration than viability and ii) if they affected viability by  
< 10% after 24 h. If not stated otherwise, NeuriTox, PeriTox, and cMINC were performed with 20 µM as highest concentration, with a 
DMSO concentration of 0.1%. Other assays were performed at concentrations up to 100 µM (with up to 0.5% DMSO in the test). 
Compound number in the NTP80 collection, compound classification, Chemical Abstracts Service Registry Number (CAS#), 
molecular weight, and hydrophobicity (logP) are given as additional information. An asterisk (*) indicates that the substance was 
tested at higher than standard concentrations, ° indicates that a substance was tested at lower than standard concentrations, # 
indicates that the calcein signal was impaired, but the authors did not conclude cytotoxicity from that. Abbreviations: PAH = 
polycyclic aromatic hydrocarbon, env. t./heavy metal = environmental toxicant/heavy metal. 
  

 
 
Fig. S2: Characterization of the chemical properties of the screened library 
A) Characterization of the hydrophobicity and molecular weight of the NTP80 collection chemicals. Coloring was chosen for 
polycyclic aromatic hydrocarbons (PAH, blue), which cluster closely together in the lower right part of the plot, and for chemicals that 
were identified as hits in the NeuriTox test (red). Hit substances covered the full range of molecular weights and they were in the 
hydrophobicity range between logP 2 and logP 5. B) An extensive set of molecular descriptors was generated for the combined 
Tox21 and DrugBank libraries as well as for the NTP80 collection. The chemical descriptors of the Tox21 and DrugBank libraries 
were used to define the axes of the principal component analysis in which the chemicals of the NTP80 collection were plotted. The 
specific hits of the screen described later in this publication are highlighted in red – they are spread over the complete described 
chemical space. C) Table of abbreviations of chemicals of the NTP80 collection.  
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Suppl. Fig. S3: Chemical library handling 
The “master plate” of chemicals was delivered with each well (A2-H11) filled with a different chemical (75 unique chemicals plus 5 
internal duplicates as control). To keep the number of freeze-thaw cycles low and equal between the experiments, five compounds 
from the “master plate” were always transferred to the “dilution plate”, where they were diluted in DMSO and complemented with 
DMSO wells (solvent control) and narciclasine (50 µM on “dilution plate”, 50 nM final concentration on cells, positive control). Several 
copies (= “aliquots”) of the “dilution plates” were produced and stored at -80°C until use. 
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Fig. S4: Different scopes of data usage determine strategies for hit compound definitions 
A) Different data usages demand alternative data evaluation procedures. For hazard identification of compounds or for quantitative 
follow-up (e.g., QSAR, read-across), screen hits have to be confirmed by detailed hit confirmation testing in the same assay. 
Moreover, confirmation in a secondary assay is desirable. For initial screening and prioritization, in the context of big data sets like 
Tox21, priorities are rather on rapid processing and comparability of the hit definitions across multiple diverse assays.  
B) Comparison of the interpretation of NeuriTox test outcomes by either the EC50 method (NeuriTox prediction model), or the BMC 
method. Substances that were found to be active by at least one of the methods are shown. The specificity threshold for the 
NeuriTox (and PeriTox) test was originally derived by statistical values from noise data in the assays (specific effect if EC50 ratio 
V/NA ≥ 4, Fig. 3). The transformation of an EC50 ratio into a BMC ratio at about the EC20 level is not trivial. Curve variability, curve 
steepness, and steepness-dependence of variability differ in different parts of a fitted curve. Thus, here a BMC ratio of ≥ 3.16 was 
used as selectivity threshold, as this value has been used in the literature (Ryan et al., 2016). 
Substance classification: c= cytotoxic, s= specific hit. HIT: classified by both methods as specific hit. &: classified by both methods as 
cytotoxic. HIT(N): classified as active by both methods. Cytotoxic according to BMC method, specific according to NeuriTox (N) 
method. $: retested and classified as cytotoxic by N method; no BMC derivable. Concentrations are outside the screen range. *: 
BMC was derived from screen data and thus classified as cytotoxic. Retesting and EC50 analysis revealed no toxicity in the range up 
to 20 µM. °: Classified as active but cytotoxic by EC50 method but with EC values > 20 µM. 2,2',4,4',5-PBDE: 2,2',4,4',5-
pentabromdiphenylether, 2,2'4,4'-TBDE: 2,2'4,4'- tetrabromdiphenylether. 
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Suppl. Fig. S5: Examples of NeuriTox screen data for cytotoxic substances 
A) LUHMES cells, differentiated for two days, were plated at a density of 100,000 cells/cm² into 96-well plates, treated one hour later, 
and analyzed after 24 h. Neurite area (NA, orange) and viability (V, black) were determined by high content imaging. Concentration-
response curves are given for two representative cytotoxic substances (hexachlorophen and bis(tributyltin)oxide). Since these 
substances were clearly cytotoxic, EC50 values were calculated directly from the screen results without re-testing. All data are means 
± SEM from three biological replicates, dashed lines are drawn at 100% and 50%. *: p < 0.05, by one-way ANOVA followed by 
Dunnett’s post-hoc test. 
 
 
 

 
Suppl. Fig. S6: Hit confirmation testing in NeuriTox test of substances that were subsequently classified as unspecific 
cytotoxicants 
A) Substances that were classified as hits after the first round of screening were re-ordered independently and re-tested for their 
effect on neurite outgrowth inhibition (NA, orange) and viability (V, black) in an adjusted concentration range (otherwise same 
experimental setup as for the screening). EC values and their ratios were calculated from four-parameter log-logistic fit functions. 
The substances were classified as unspecific cytotoxic chemicals (EC50 ratio (V/NA) < 4). For orientation, the highest original screen 
concentration (20 µM) is indicated (blue dashed line). All data are means ± SEM from three biological replicates, dashed lines are 
drawn at 100% and 50%. *: p < 0.05, by one-way ANOVA followed by Dunnett’s post-hoc test. 
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Fig. S7: Comparison of different BMC and EC values and ratios for the PeriTox test, for example substances that were 
classified as unspecific cytotoxicants 
A) Substances that were classified as hits after the first round of screening were re-ordered independently and re-tested for their 
effect on neurite outgrowth inhibition (NA, orange) and viability (V, black) in an adjusted concentration range (otherwise same 
experimental setup as for the screening). EC values and their ratios were calculated from four-parameter log-logistic fit functions. B) 
EC ratios (V/NA) in the low toxicity range (EC20, EC25 or EC30) are all < 3 and thus do not classify the compounds as hits. The BMC 
values were calculated for the benchmark responses of 3x SD of control cells, as used by the NTP. The BMC ratio was < 3, thus 
supporting our classification of the compounds as non-specific toxicants. 
All data are means ± SEM from three biological replicates, dashed lines are drawn at 100% and 50%. *: p < 0.05, by one-way 
ANOVA followed by Dunnett’s post-hoc test. 
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Suppl. Fig. S8: Exemplification of one possible hazard potential model with few example data on NeuriTox hits/non-hits 
A) Graphical illustration of the fixed threshold prediction model. For values of ∆ < 4, compounds are classified as unspecific 
toxicants, while ∆ ≥ 4 is assumed to indicate a specific neurotoxicant. B) A set of potential curves are displayed that can relate ∆ to 
the hazard probability. The variation of ∆ (SD(∆)) was calculated from a large number of experiments and used to parametrize a 
calibration curve for a continuous prediction model of the NeuriTox assay. It is based on SD(∆) = 0.254, and assumes a log-logistic 
curve with upper and lower asymptotes = 0% and 100% for the transition. C) Using the curve formula displayed in B, the curve 
offsets (V vs NA = ∆) for various compounds measured in this study were converted to hazard probabilities. Compounds indicated in 
orange refer to the NeuriTox hit compounds; blue indicates compounds that had been found to be non-specific toxicants. 

 


