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Conclusions

Future Directions

• The ToxCast workflow, from level 0 to level 5, 
has been generalized with standardized 
algorithms and analysis procedures to accept 
heterogeneous assay read outs.

• The analysis process is systematic, consistent, 
and repeatable.

• Throughout level 0 to level 6, no changes 
involve data removal, unless invalid data points
were identified by vendor’s QA-QC.

• QC-check and data correction make data more 
accurate and trust worthy.

• Documentation of analysis procedure and 
results provides increased transparency.

• ToxCast data Analysis Pipeline handles highly 
heterogeneous chemical-assay datasets.

Primary Objective: Provide transparent and efficient analysis of heterogeneous HTS assay data
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Process the raw source files 
from the various vendors into a 
standard, computable format.

Map the chemical and assay 
component information; define 
replicate and concentration 
indexes. 

Make corrections to the raw 
data and scale the nominal 
concentrations to the true 
concentrations.

Normalize the data to 
percentage or fold-change 
values.

Model the data with a Hill 
function to provide consistent 
potency and efficacy measures 
for each chemical-assay pair.

Use the models and other 
information to systematically 
determine the activity of 
chemical-assay pairs.

Ensure quality of the data 
through comprehensive, 
manual review by a third party. 
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• Further QC analysis by plate level pattern 
recognition and batch-effect recognition

• Publicly available R-package for systematic and 
transparent level 0 to level 5 analyses

• Web-based integration for easy access  
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Numerous vendor-specific R 
scripts process the raw source 
files, utilizing any other 
necessary files provided by the 
vendors.

A single R function that reads 
in the level 0 files for the given 
vendor. Chemical and assay 
mapping read directly from 
internal databases. 

A single R function that takes a 
level 1 R object. Correct 
concentrations and data 
correction methods read from 
internal databases. Multiple 
correction methods applied in 
the order given in the 
annotation database.

A single R function that takes a 
level 2 R object. The assay 
components are split into 
assay endpoints (directionality) 
and each assay endpoint is 
normalized using the method 
stored in the annotation 
database.

A single R function that takes a 
level 3 object. Each assay 
endpoint-chemical pair is fit to 
a constrained four parameter 
Hill model with a Gaussian 
distribution. Other values such 
as Emax are calculated.

A single R function that takes a 
level 4 R object. Determine 
activity call for every chemical-
assay endpoint pair based on 
methods stored in the 
annotation database including 
response cutoffs and other 
systematic approaches.

The processed data will be 
sent to a third party for manual 
review of all the chemical-
assay pairs before 
disseminating the data 
publically through the ToxCast 
DB and iCSS Dashboard.

Level 1 

R Object

Level 2 

R Object

Level 3 

R Object

Chemical

Inventory 

DB
Assay 

Annotation 

DB

Level 4 

R Object
Level 0 

Files

Level 4

QC
Summary 
Statistics

Model Plots

Level 5

QC
Summary 

StaticsLevel 5

Data File
(Human Readable)


