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Supplementary Tables
[bookmark: _Toc128650090]Table S1. Material list.
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Table S2: List of test concentrations used in the orthogonal assay (RT-qPCR). The indicated concentration refers to the final concentration in the test well.
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Supplementary Figures
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[bookmark: _Toc128650094]Fig S1: Experimental design for the main screen.
(A) Chemicals were distributed among 29 dose plates. Each dose plate contained 42 test chemicals, three reference chemicals in an 8-point concentration series, three wells of a single concentration of trichostatin A and staurosporine, respectively, and 18 wells of solvent control (DMSO). All test and reference chemicals on the dose plates were 200x the nominal test well concentrations. Treatments were applied to test wells in the assay plates in a randomized manner. Each assay plate had a unique randomization pattern.  (B) Each dose plate was used to treat four assay plates from four independent cell cultures. The four assay plates receiving the same subset of chemicals constitute a plate group. Thus, the screen contains 29 plate groups and 116 assay plates in total.
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[bookmark: _Toc128650095]Fig S2: Workflow for feature elimination.
The flowchart illustrates the feature elimination procedure used to facilitate comparisons of biological similarity among test chemicals.
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[bookmark: _Toc128650096]Fig S3:  Workflow for phenotypic profile comparisons
The flowchart illustrates the procedure used to compare phenotypic profiles among test chemicals.
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[bookmark: _Toc128650097]Fig S4. Workflow for summarized ToxCast data from invitroDB.
The flowchart illustrates the procedure used to summarize ToxCast data from invitroDB to obtain an overall in vitro POD.
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[bookmark: _Toc128650098]Fig. S5: Intra-screen reproducibility of potencies and hit calls.
(A) Concentration-response curves of global Mahalanobis distances of the plate-based reference chemicals. A total of 29 plate groups were analyzed. (B) Phenotype altering concentrations (PACs) for the plate-based reference chemicals for all 29 plate groups and two different analysis approaches. The box indicates the median with the first and third quartile and the whiskers indicate 1.5 * inter-quartile range. All data points from the 29 plate groups are shown. The number to the right indicates the mean and standard deviation of the PAC across plate groups. (C) PACs for the 17 chemicals screened in duplicate for both analysis approaches. Open circles indicate inactive replicates (plotted at 300 µM for visualization purposes). Different point colors indicate samples that came from different source bottles in the ToxCast chemical inventory. The gray bar indicates the range of tested concentrations.
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[bookmark: _Toc128650099]Fig. S6: Intra-screen reproducibility of phenotypic profiles for a single concentration of reference chemicals.
The heatmap shows normalized and scaled HTPP results for the 29 repetitions of the four reference chemicals at a single test concentration. The 289 features retained as part of the feature selection process are arranged in columns according to fluorescent imaging channel and clustered within each channel. Repeatable phenotypic profiles are observed across plate groups for each reference chemical.
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[bookmark: _Toc128650100]Fig. S7: Profile similarity of reference chemical replicates.
(A) The correlation matrix displays Kendall correlation (a metric of biological similarity) values for the profiles shown in Fig S3. (B) Boxplot of all the pairwise similarities within a reference chemical. The box indicates the first and third quantile and the median, while the whiskers extend to 1.5 times the inter-quartile range.
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[bookmark: _Toc128650101]Fig. S8: Inter-screen reproducibility of potencies and hitcalls.
A total of 437 chemicals were tested in the present study (Screen2, conducted with 3,000 cells / well) and in a previous screen (Screen1, conducted with 400 cells/cell) (Nyffeler et al. 2020). For the purpose of this comparison, cell-level data from the initial study were reanalyzed as described in the present manuscript. The inset Venn diagram displays the number of chemicals active in each screen. The scatter plot displays the phenotype altering concentration (PAC) as the minimum of the PACs from the ‘Global Mahalanobis’ and ‘Category-level Mahalanobis’ approaches for all chemicals that were active in at least one of the screens.
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[bookmark: _Toc128650102]Fig. S9: Presence in chemical lists.
Distribution of top_over_cutoff values for chemicals depending on their presence (“Y”) or absence (“-“) in chemical lists from the USEPA CompTox Chemicals Dashboard (https://comptox.epa.gov/dashboard/). The value below the box indicates the number of tested chemicals that are a member of the indicated list. The efficacy value corresponds to the ‘top over cutoff’ from the global Mahalanobis curve fit. The p-values were calculated using a two-sided Wilcoxon rank sum test. P-values in red indicate a higher group median of chemicals in the list vs. chemicals not in the list; green p-values indicate the opposite. Note that efficacy values >20 were adjusted for graphical display, but the statistical analysis was performed on the original values.
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[bookmark: _Toc128650103]Fig. S10: Concordance of bioactivity calls for chemicals with structural similarity.
(A) Schematic overview of the procedure. ToxPrints were obtained for 1173 chemicals and used to create a dendrogram. The dendrogram was cut at a tree height of 0.4, which resulted in 681 clusters. Of these, 250 clusters contained at least two chemicals covering a total of 742 chemicals.
(B) For each of these 250 clusters, a two-sided Wilcoxon rank sum test was performed by comparing the distribution of activity values (i.e., the ‘top over cutoff’ from the ‘Global Mahalanobis’ approach) of chemicals in that cluster with the distribution of the 742 chemicals. A low p-value indicates that the values are distributed less randomly than expected by chance. The graph displays some exemplary clusters with corresponding p-values. Note that values ≥10 were adjusted for graphical display, but the statistical analysis was performed on the original values.
(C) To discern whether the p-values are distributed differently than expected by chance, a randomized data set was created with the same properties as a real data set. For this purpose, the 742 chemicals were randomly assigned to clusters (of the same size distribution as that of the real data) 10 times, generating 2500 p-values. The graph displays the p-values of the randomized data set (gray) and the real data set (red). The box indicates the first and third quantile and the median, while the whiskers extend to 1.5 times the inter-quartile range. The indicated p-value above the graph was obtained from a one-sided Wilcoxon rank sum test of the p-values obtained from the individual clusters.
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[bookmark: _Toc128650104]Fig. S11: Optimization of profile comparison method.
Comparison of different profile comparison methods (Pearson correlation, Kendall correlation, cosine similarity), different censoring thresholds (0, 0.5, 1, 1.5) and two different sizes of selected feature sets (128 vs 289 features). Each dot represents the maximal correlation of a chemical pair (aggregated across all concentrations of a chemical within a plate). Three reference chemicals (ETOP: etoposide; RA: all-trans retinoic acid; DEXA: dexamethasone) and test chemicals measured in duplicate were evaluated. The ‘mismatched’ data were obtained by mismatched duplicated test chemicals (i.e., having different DTXSIDs). The horizontal green lines are at 0.25, 0.5 and 0.75 for visual orientation. See also Supplementary Method 2 for more information regarding the optimization of profile comparison.
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[bookmark: _Toc128650105]Fig. S12: Results of the orthogonal assay (RT-qPCR).
Three experiments in independent cultures (i.e., biological replicates) were conducted. These are indicated by the different colors; Mean and SD from two technical replicates with each biological replicate are displayed. The gray bar indicates the arithmetic average of the means of the three biological replicates. Known GR agonists (the first seven chemicals starting from left to right in the top row) as well as pyrene increased expression of GR receptor activation sentinel genes ALOX5AP, CRACDL, FKBP5 and PER1 and decreased expression of ARL4C.
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[bookmark: _Toc128650106]Fig. S13: Phenotypic profiles for exemplary groups of chemicals that were clustered based on structural fingerprints. 
Chemicals were grouped using the approach outlined in Figure 6 (indicated cluster numbers are arbitrary). For each group of chemicals, phenotypic profiles are shown for all active concentrations, with features being clustered within fluorescent channels (column colors: gray: general; blue: DNA; light green: RNA; green: ER; orange: AGP; deeppink: mitochondria). Rows are clustered using Kendall correlation.
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[bookmark: _Toc128650107]Fig. S14: Clustering of all active chemicals based on phenotype.
For each chemical, the profile of the highest of the three lowest active concentrations above the PAC was selected. Then profiles were clustered using Kendall correlation and the dendrogram cut into 15 clusters (indicated by the different colors). These clusters correspond to the ones in Figure 7.
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[bookmark: _Toc128650108]Fig. S15: Table with enrichment of chemicals with specific biological activity or chemical fingerprints in individual clusters.
Results from Fig. S14 were summarized qualitatively.
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[bookmark: _Toc128650109]Fig. S16: Enrichment of chemicals with specific biological activity or chemical fingerprints in Fig S15 clusters. 
Cluster identity, signified by numbers at the bottom and colored tiles at the top of each heatmap are based on Fig S15 and have the same color.
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[bookmark: _Toc128650110]Fig. S17: Profile similarity of 68 conazole-like chemicals
Profile similarity of 68 conazole-like chemicals and plate-based control chemicals are displayed as a correlation matrix. Higher correlations correspond to darker shades of red/orange. Multiple samples of diniconazole and two samples of ketoconazole and difenoconazole were tested. The sample identifier is indicated in parentheses. The number in the braces indicates if the sample was tested in plate group 1 or 2. The observed phenotypes are consistent across plate groups and chemical samples.
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Supplementary Methods
[bookmark: _Toc128650112]Supplementary Method 1: Random Forest analysis
OPERA physico-chemical property predictions (13 in total including average mass, atmospheric hydroxylation rate, bioconcentration factor, biodegradation half-life, boiling point, Henry’s law, OPERA KM days, octanol air partition (log KOA), soil adsorption coefficient (KOC), octanol water partition (log P), melting point, vapor pressure, and water solubility) were obtained from EPA CompTox Chemicals Dashboard (https://comptox.epa.gov/dashboard/)  and used as input for Random forest (RF) analyses to predict an active or inactive outcome in HTPP. Several cross-validation methods were tested (including leave one out, leave 10 out, 4-fold and Monte Carlo) to confirm the performance of the RF model.

Custom functions were built in R around RF models created using the randomForest() function from the randomForest package with various sampling functions in base employed to create the different cross validation methods. Additionally, we tested 4-fold cross validation entirely in the package caret using the trainControl() function and by setting method=”cv” and number=4. We then generated confusion matrices for each cross validation method using the confusionMatrix() function from the caret package. This function automatically calculates sensitivity, specificity, balanced accuracy (BA), Kappa, and out of bag error (OOB).
 
[image: ]Sensitivity was calculated as the number of actives correctly predicted divided by the total number of actives in the experimental HTPP results. Similarly, specificity was calculated as the number of inactives correctly predicted divided by the total number of inactives in the experimental HTPP results. Balanced accuracy was computed as the mean of sensitivity and specificity, while OOB is 1 – BA. Kappa was calculated as the unweighted kappa statistic. The results for all cross validational methods and statistics are displayed in the table to the right.

[image: ]All models were run with the default tuning parameters of 500 trees and mtry of the square root of the number of features ( sqrt(13) ) because there was no increase in either specificity or sensitivity upon increasing ntree or changing mtry. An example for 4-fold cross validation when changing mtry from 1-10 (including sqrt(13)=3.606) and at 500, 700, 900, 1100, 1300, and 1500 trees, can be seen in the figure below. Monte Carlo cross validation requires additional tuning, as it is necessary to pick the percentage of data left for training and testing. We tested at 60-40, 70-30, 80-20, and 90-10, percentages of training and testing respectively and found that, although balanced accuracies were within 1% of each other, the trend indicated that 90% training and 10% testing yielded the best result.



[bookmark: _Toc128650113]Supplementary Method 2: Optimization of profile correlation method
To evaluate different profile comparison methods, data from the 29 replicates of three reference chemicals and of the test chemicals tested in duplicate was used. Here, all active concentrations from a test chemical were considered. Three correlation methods were compared: Pearson and Kendall correlation were calculated with the R function stats::cor with setting use=”pairwise.complete.obs”. Cosine similarity was calculated as A * B / (|A|*|B|) with A and B being the vector representation of sample A and B, respectively. Four different censoring thresholds were explored (0, 0.5, 1, 1.5). Additionally, two different feature sets were evaluated: A feature set where all features have < 0.75 similarity to any other remaining feature (n = 289) and a more restrictive feature set where all features have < 0.6 similarity (n = 128). 

Figure S11 illustrates the results. All combination of methods resulted in high maximal correlations for the three reference chemicals, and yielded mixed results for the duplicated test chemicals. 
We selected Kendall correlation as the preferred correlation method. Although the correlation values tended to be lower than with the other two methods, the values seemed more robust to an outlier (see etoposide panels) and provided qualitatively a greater separation between a reference chemical with modest response (dexamethasone) and mismatched test chemicals.

For Kendall correlation, increasing the censoring threshold led to higher correlation values for dexamethasone and lower correlation values for mismatched test chemicals. We selected a censoring threshold of 1, as this is equivalent to censoring all values that lay in the noise band (i.e., 1 SD of the controls). We thought that increasing the censoring threshold further might decrease the ability to obtain matches for chemicals with a moderate response (more moderate than dexamethasone). 

With respect to the size of the feature set, a paired Wilcoxon rank sum test (see below) indicated that the smaller feature set resulted in higher correlation values for retinoic acid and for mismatched test chemicals. As the larger feature set resulted in higher correlation values for dexamethasone, combined with lower correlation values for mismatch, the larger feature set consisting of 289 features was selected for further analysis.
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Supplementary Files
[bookmark: _Toc128650115]Supplementary File 1: Chemical list of main screen
	Column name
	Description

	dtxsid
	DSSTox substance identifier (DTXSID) used in the CompTox dashboard.

	casrn
	Chemical Abstracts Service Registry Number (CASRN).

	chem_name
	Chemical name, generally the preferred name from the CompTox dashboard.

	stype
	Sample type. One of “vehicle control”, “reference chemical”, “viability positive control”, “test chemical”.

	duplicate?
	Y: Chemical has been screened in duplicate.



[bookmark: _Toc128650116]Supplementary File 2: Chemical list for conazole case study
	Column name
	Description

	dtxsid
	DSSTox substance identifier (DTXSID) used in the CompTox dashboard.

	chem_name
	Chemical name, generally the preferred name from the CompTox dashboard.

	main screen?
	1: Chemical was tested in the main screen and the follow up.
0: Chemical was added for the follow up.



Supplementary File 3: List of the 289 selected features
	Column name
	Description

	feature_name_mongo
	Feature identifier in database

	feature_name_r
	Feature name

	category_name_r
	Category name

	channel
	Fluorescent channel (organelle) of the corresponding feature

	module
	Software module the feature was derived from

	compartment
	Cellular compartment the feature was derived from

	absCor
	Correlation value from recursive feature elimination (features with a correlation >=0.75 were removed from the initial set)



[bookmark: _Toc128650117]Supplementary File 4: Assignment of chemicals to clusters.
	Worksheet Tab
	Column name
	Description

	1d Cluster Assignment k = 15
	ClusterID
	Membership to clusters described in Figure 7, S15 and S16.

	
	chem_name
	Chemical name, generally the preferred name from the CompTox dashboard.

	
	dtxsid
	DSSTox substance identifier (DTXSID) used in the CompTox dashboard.

	Enrichment ToxCast Assays
	k
	Cluster (described in Figure 7, S15 and S16) in which ToxCast assay was enriched.

	
	aeid
	invitroDB assay endpoint ID.

	
	aenm
	invitroDB assay component endpoint name.

	
	GENES
	Gene symbol associated with invitroDB assay.

	
	out_negative
	Number of chemicals that are not in cluster k that are inactive in the associated invitrodb assay (aeid | aenm).

	
	out_positive
	Number of chemicals that are not in cluster k that are active in the associated invitrodb assay (aeid | aenm).

	
	in_negative
	Number of chemicals in cluster k that are inactive in the associated invitrodb assay (aeid | aenm).

	
	in_positive
	Number of chemicals in cluster k that are active in the associated invitrodb assay (aeid | aenm).

	
	OR
	Odds ratio. 

	
	p
	Pearson's chi-squared p-value with continuity correction (stats::chisq.test(correct = TRUE, simulate.p.value = FALSE)).

	
	p.MC
	Pearson’s chi-squared p-value calculated using Monte Carlo simulation (stats::chisq.test(correct = TRUE, simulate.p.value = TRUE, B = 1000))

	Enrichment Structural Features
	k
	Cluster (described in Figure 7, S15 and S16) in which structural fingerprint was enriched.

	
	Type
	Type of structural fingerprint (e.g. ClassfyFire, Morgan, TxP, Toolbox)

	
	FP
	Name of structural fingerpint.

	
	out_negative
	Number of chemicals that are not in cluster k that do not contain the associated structural fingerprint.

	
	out_positive
	Number of chemicals that are not in cluster k that contain the associated structural fingerprint.

	
	in_negative
	Number of chemicals that are in cluster k that do not contain the associated structural fingerprint.

	
	in_positive
	Number of chemicals that are in cluster k that contain the associated structural fingerprint.

	
	OR
	Odds ratio. 

	
	p
	Pearson's chi-squared p-value with continuity correction (stats::chisq.test(correct = TRUE, simulate.p.value = FALSE)).

	
	p.MC
	Pearson’s chi-squared p-value calculated using Monte Carlo simulation (stats::chisq.test(correct = TRUE, simulate.p.value = TRUE, B = 1000))

	SRP Enrichment Query Terms
	Pathway
	Name of the stress response pathway (SRP). Each SRP is associated with multiple Queary terms.

	
	SRP
	Stress Response Pathway (SRP) description as acronym.

	
	Query
	Query terms used for literature searches.

	SRP PMI Results
	chemical
	Preferred name of test chemical.

	
	entity
	Query term used for literature searches.

	
	pmi
	Pairwise mutual information (PMI) score.

	
	SRP
	Stress Response Pathway (SRP) description as acronym.

	
	direction
	Indicates positive or negative association between chemical and entity (i.e. SRP).

	Enrichment SRPs
	k
	Cluster (described in Figure 7, S15 and S16) in which stress response pathway (SRP) was enriched.

	
	SRP
	Name of stress response pathway (SRP).

	
	n_inCluster
	Number of chemicals that are in cluster k.

	
	n_notinCluster
	Number of chemicals that are not in cluster k.

	
	Median_inCluster
	Median PMI of chemicals that are in cluster k.

	
	Median_notinCluster
	Median PMI of chemicals that are not in cluster k.

	
	p
	p-value from a Wilcoxon rank sum test (stats::wilcox.test, alternative = “less”)






[bookmark: _Toc128650118]List of Data Files on FigShare
[bookmark: _Hlk121913676]Supplemental data files can be found at <https://doi.org/10.23645/epacomptox.21183481>

· primary_screen_well_level_data.RData: list of chemicals tested (htpp_chem), phenotypic feature descriptions (htpp_feature) and well-level data (Level5) from the primary screen as an RData file.
· primary_screen_pac_list.RData: phenotype altering concentrations (PAC) (htpp_pac) from the primary screen as an RData file.
· primary_screen_biological_similarity.RData: biological similarity data for chemicals tested in the primary screen as an RData file.
· primary_screen_structural_features.RData: structural fingerprint data and chemical similarity using Jaccard similarity  for chemicals tested in the primary screen as an RData file.
· primary_screen_affected_categories.RData: phenotypic categories affected by test chemicals. Chemicals are in rows. Phenotypic feature categories (corresponding to sub-cellular structures (i.e., organelles), as described in Nyffeler et al. 2020) in columns. Effect sizes (top_over_cutoff values from tcplfit2 modeling) are the values populating the matrix. NA is reported when a category is not affected by a chemical.
· follow_up_gr_well_level_data.RData: phenotypic feature descriptions (htpp_feature), well-level data (Level5) and phenotype altering concentrations (PACs) (htpp_pac) for glucocorticoids follow-up experiment as an RData file.
· follow_up_gr_pcr_data.RData: qPCR data for glucocorticoids follow-up experiment as an RData file.
· follow_up_conazole_well_level_data.RData: phenotypic feature descriptions (htpp_feature), well-level data (Level5) and phenotype altering concentrations (PACs) (htpp_pac) for conazoles follow-up experiment as an RData file.
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Item Vendor Vendor

Cell culture

U-2 OS human osteosarcoma cells HTB-96®, Lot: 64048673 ATCC (Manassas, VA)

Dulbecco's Modified Eagle Medium (DMEM) 10-013-CV Corning (Corning, NY)

Phosphate Buffered Saline (PBS) P7059 Sigma-Aldrich (St. Louis, MO)

conical tubes and culture flasks of various sizes (T25, T75, T225) 431082, 430641, 431082 Corning (Corning, NY)

Heat-inactivated fetal bovine serum F4135 Sigma-Aldrich (St. Louis, MO)

10× Gibco® penicillin-streptomycin-glutamine 10378016 ThermoFisher Scientific (Waltham, MA)

TrypLE Select Enzyme 12563011 ThermoFisher Scientific (Waltham, MA)

0.4 % Trypan Blue Cell Dye T10282 ThermoFisher Scientific (Waltham, MA)

Countess® cell counting chamber slides  C10228 ThermoFisher Scientific (Waltham, MA)

CellCarrier-384 Ultra microplates 6507300 PerkinElmer (Waltham, MA)

CellCarrier-96 Ultra microplates 6055302 PerkinElmer (Waltham, MA)

Chemical treatment

Echo qualified 384-well polypropylene (384PP)  PP-0200 LabCyte (San Jose, CA)

Echo qualitifed 384-well low dead volume (384LDV) LP-0200 LabCyte (San Jose, CA)

Dexamethasone D4902 Sigma-Aldrich (St. Louis, MO)

Etoposide E1383 Sigma-Aldrich (St. Louis, MO)

Retinoic acid R2625 Sigma-Aldrich (St. Louis, MO)

Staurosporine S5921 Sigma-Aldrich (St. Louis, MO)

Trichostatin A T8552 Sigma-Aldrich (St. Louis, MO)

CV & HTPP

16% paraformaldehyde (PFA) 15710S Electron Microscopy Sciences (Hatfield, PA)

MicroAmp® optical adhesive film 4311971 ThermoFisher Scientific (Waltham, MA)

Hoechst H3570 Invitrogen (Waltham, MA)

SYTO14 S7576 Invitrogen (Waltham, MA)

Concanavalin A-488 C11252 Invitrogen (Waltham, MA)

Alexa Fluor™ 568 Phalloidin  A12380 Invitrogen (Waltham, MA)

Wheat Germ Agglutinin, Alexa Fluor™ 555 Conjugate  W32464 Invitrogen (Waltham, MA)

MitoTracker DeepRed M22426 Invitrogen (Waltham, MA)

Triton X-100 Detergent T8787 Sigma-Aldrich (St. Louis, MO)

Bovine Serum Albumin A2153 Sigma-Aldrich (St. Louis, MO)

 Bicarbonate S6014 Sigma-Aldrich (St. Louis, MO)

qPCR

SYBR Green Fast Advanced Cells-to-CT Kit  A35380 Invitrogen (Waltham, MA)

384-well MicroAmp Optical 384-well reaction plates  4343370 Applied Biosystems (Foster City, CA)
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dtxsid chem_name

known 

glucocorticoid? conc [uM]

DTXSID3022667Betamethasone 1 1

DTXSID8020202Budesonide 1 1

DTXSID3020384Dexamethasone 1 1

DTXSID7047435Fluorometholone 1 1

DTXSID7023300Methylprednisolone 1 1

DTXSID9021184Prednisolone 1 1

DTXSID1040742Triamcinolone 1 1

DTXSID70293202-Ethylhexyl 4-(dimethylamino)benzoate 0 100

DTXSID60448083-(4-tert-Butylphenyl)propanal 0 100

DTXSID3023899Benfluralin 0 100

DTXSID5023950Carbosulfan 0 33

DTXSID9020582Ethoxyquin 0 33

DTXSID6023868Hydramethylnon 0 3.3

DTXSID2025505Linoleic acid 0 100

DTXSID7025421N-Hydroxybenzamide 0 95.76

DTXSID2025892N-Phenyl-1-naphthylamine 0 100

DTXSID3024289Pyrene 0 100

DTXSID5021332Thiram | Bis(dimethylaminothiocarbonyl) disulfide 0 33


image3.emf
gene accession numberprimer_pair directionprimer_nameprimer_sequence (5'->3')

F ALOX5AP_F CTGCTGCGTTTGCTGGACTG 

R ALOX5AP_R GGGGAGATGGTGGTGGAGATCG 

F ARL4C_F AAGCAGAAGAAGAAGCGGACTG 

R ARL4C_R GCCTTCCACCTGGGGCTGGG 

F CRACDL_F TCACTCGGCAGAAGCGGAGG 

R CRACDL_R GCTTCCGGTCCACAGCGGGC 

F FKBP5_1F AGCCACTGTTGCTGAGCAGG 

R FKBP5_1R GCCACCCCAATGTCCCATGCC 

F CTNNB1_2F GAGGAGCCTGTTCCCCTGAG

R CTNNB1_2R GAGCTGTGGTAGTGGCACCAG

F GAPDH_2F ATGGAGAAGGCTGGGGCTCA

R GAPDH_2R AGTGATGGCATGGACTGTGGTCAT

F PER1_F TCTCGCCTGCCCACCTGGGG 

R PER1_R AGGCAGCACGGCTGTGCAGG 

F PTK2_F TCTCCTGGTGCAATGGAGCG 

R PTK2_R CTCCTCTGACCGCAGGTGAC 

ALOX5AP

CTNNB1 CTNNB1 NM_001904.4

GAPDH

FKBP5

CRACDL

ARL4C

GAPDH NM_002046.5

PTK2 NM_005607.5

PER1

NM_001629.4

NM_207362.3

NM_004117.4

NM_002616.3

NM_001282431.2

PTK2

ALOX5AP

CRACDL

FKBP5_1

PER1

ARL4C
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) Exclude features where the mean of the comparisons is<=0.5

583 features

3. Eliminate features with high correlation to another feature.

) Identifyall concentrations oftest chemicals that were active (1., above the PAC)
‘and non-cytostatic (i e, below the CV LOEC)
+ ifall concentrationswere cytostatic, use the lowesttested concentration
+ ifall concentrationswere inactive, use the highest tested concentration
b) Retrieve well-level data of the biologicalreplicates.
i Exclude wellswith< 100cells
Exclude wells with relative cell count <=50%
Exclude conditions with < 3valid wells
iv.  Calculatethe median for each feature > profile
<) Compute kendall correlation
4] Stepwise feature elimination:
i identifyfeature pairwith highest absolute correlation
Remove one o the two features from the list
Repeat procedure until allremaining features have < 0.75 correlation with
other remaining features
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1. Identify bioactive conditions

Identify all concentrations of test chemicals that were active (i.e., above the PAC) and
non-cytotoxic (i.e., below the CV LOEC)

+ if all concentrations were cytotoxic, use the lowest tested concentration

+ if all concentrations were inactive, use the highest tested concentration

2. Identify lowest concentration with a reproducible phenotypic profile

a) Retrieve well-level data of the 4 biological replicates
*  Onlythe previously selected features are needed
b) Exclude wells with relative cell count < =50%
c) Exclude conditions with < 3 valid wells
d) For each condition, compare the vector of biological replicate A with biological
replicate B using Pearson correlation
*  For 4 biological replicates > 6 comparisons
*  The third highest correlation is relevant
e) Identify the lowest concentration where the third highest correlation is >=0.25

3. Select up to three concentrations per chemical

The two concentrations above the concentration determined in (e) will also be included
in the down-stream analysis, if they are non-cytotoxic

4. Compare profiles

a) Starting with well-level data of the biological replicates
*  Exclude wells with < 100 cells
*  Exclude wells with relative cell count <=50%
*  Exclude conditions with < 3 valid wells
*  Calculate the median for each feature > profile
b) Round feature-data to one decimal digit (e.g.: 1.33 > 1.3)
c) Generate a signature:
Feature data with an absolute value =< 1 are replaced with 0. All absolute values > 1

remain.

4. Summarize correlation results

d) Compute kendall correlation
For each chemical pair, retain the highest correlation out of all the comparisons
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« hit : binary hitcall (1 = active)
« hit_pct: continuous hitcall

« flag.length = number of caution flags

+ modl_acc: potency estimate (active concentration at cutoff)

1. Summarize data by chemical x assay

22.5% of chemical x assay combination have more than one replicate.
« weights = 1/(1+flag.length)

a) Hit percentage and binary hitcall
. hit_pct = weighted mean of the individual hit_pct
«  hit=if the weighted mean hit_pctis >= 0.5

b) Potency estimate
i Include only chemical x assay combinations that are:
« active (i.e., have a hit_pct>0.5 AND a hit==1)
« Have a modl_acc < highest tested concentration
* Have less than 3 caution flags
* Do not have a curve fit of category 36 or 45
ii.  If modl_acc <7 order of magnitude below the lowest tested dose
- modI_acc is assigned to % order of magnitude below the lowest tested dose
-> extrapolate = TRUE
iii.  Summarise:
. BMC =-weighted mean of the individual mod|_acc
. extrapolate = weighted mean of the individual extrapolate
. min_flag = minimum of the individual flag.length

active
hitcalls

80.6k data points

{

2. Summarize all BMCs for a chemical to an in vitro POD

+ weights = 1/(1+min_flag)

Retain only the three lowest BMCs for each chemical
Chemicals with < 3 active assays are considered as inactive
ii.  Summarize:
. POD = weighted mean of the three BMCs
. Extrapolate = weighted mean of the individual extrapolate
. Min_flag = minimum of the three min_flag values
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