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WP4a
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Integration

DATA DOWNLOAD
• Existing data

- Manufacturing 
information

- Phys/chem properties
- Analytic Chemistry
- Existing toxicity data

• High-content screening info
• Transcriptomic data

- Probe manifests
- Hash files
- Sequence files

Data Science : Workflow
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WP4a
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Integration

DATA UPLOAD
• Sequence count matrices
• P-values
• Points of departure
• Uncertainty estimates
• Various checks and logs
• ToxPi results

Data Science : Workflow
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WP4a
‘Omics,

Uncertainty,
Integration

INTERFACE
• Current version based on static 

web pages and pulldown
(WP1)

• Discussions of 
automated/scripted pulldown

• Possible R API Interface for 
portions of data that have 
common format

Data Science : Workflow
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Measurement variation 
within a cell line

Observed data for
Complex Petroleum 
Substance 1

Assay or POD

True variation across cell types

Variability: the general concept for cell line studies

Data Science : Uncertainty and variability
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1 cell line, one substance

controls

threshold

Point of Departure (POD)
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Variation in cell sensitivity

Data Science : Uncertainty and variability
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Cell line variability across substances 12

Substance 1

Substance 2

Substance 3

Substance 4

Points-of-departure can be 
made relative to the 
“population” of cell types 
examined

Attention to variability has the 
potential to provide improved and 
more convincing read-across 
assessments

Data Science : Uncertainty and variability
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13Assessment of variability from limited data

Chiu et al. ALTEX. 2016 Dec 13. doi: 10.14573/altex.160825
Data Science : Uncertainty and variability
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tempOseq (BioSpyder)

• ~2800 genes/sample for Cat-App
• High specificity
• No variance in product size
• Less expensive than whole-

transcriptome RNA Sequencing

However, a new robust 
bioinformatics pipeline is needed

15

Data Science : ‘Omics pipeline
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Pipeline I. temposeqcount

• Publicly available on github
• Cleans/aligns demultiplexed reads
• Fast!
• Output – raw count matrix into rest 

of pipeline

Experimental Layout File (Hash)
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Pipeline II. Quality Control

R and DESeq2
• Low well counts
• Other technical issues
• Zero count features
• Experiment-wide normalization

Expression by well

Data: Rusyn Lab, TAMU

Data Science : ‘Omics pipeline
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Example data: cardiomyocyte control replicates
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Are the expression data reproducible?

Data: Rusyn Lab, TAMU

Data Science : ‘Omics pipeline
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Are the expression data organotypic?

The NIH Common Fund GTEx project
53 human tissues, over 7000 RNA-Seq samples

Data Science : ‘Omics pipeline
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Using iPSCs –Comparison of Cardiomyocytes (TempOSeq) with
GTEx (RNA-Seq) for ~2500 genes

20
Are the expression data organotypic?

Data Science : ‘Omics pipeline
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Using iPSCs –Comparison of Cardiomyocytes (TempOSeq) with
GTEx (RNA-Seq) for ~2500 genes

Are the expression data organotypic?

Data Science : ‘Omics pipeline
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iPSC Cardiomyocytes – TempOSeq Top Expressed 
Genes among ~2700 genes

Data Science : ‘Omics pipeline



TITLE OF THE PRESENTATION

Cat-App

23

Grimm et al. Green Chemistry 2016, 18:4407-4419

How do we move from simple fold-change to 
robust dose-response?

Data Science : ‘Omics pipeline
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Flow chart for dose-response
Step 1: Trend detection and statistical flags

Data Science : ‘Omics pipeline
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Flow chart for dose-response
Step 2: Fit and assess Point of Departure (POD) 25

• POD based on +/- SD 
departures from control

• Also produce EC10, EC50, 
etc.

• Automated detection of 
outliers and significance 
“driven” by controls 
differing from remainder

Data Science : ‘Omics pipeline
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Analogue Read-Across
with CBRA

Category Grouping
with ToxPi

Data Science : ToxPi and integration
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Clustering: Profile similarity

28

UVCBs with similar profiles may be interspersed throughout an 
overall rank distribution
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Overall ToxPi score

[2] HCS parameters
[1] Cell 

physiology

[3] Gene 
Expression 

Effects (POD)

[4] Gene Expression 
Effects (Variability)

1. Gather data 2. Load into GUI 3. Apportion data into ToxPi
model slices

4. Examine profiles (sorted by rank)

5. Examine priority (rank) distribution 
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6. Examine profile similarity via 
clustering

Data Science : ToxPi and integration
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Clustering: Profile similarity

29

UVCBs with similar profiles may be interspersed throughout an 
overall rank distribution

Co
m
po

un
ds

Overall ToxPi score

[2] HCS parameters
[1] Cell 

physiology

[3] Gene 
Expression 

Effects (POD)

[4] Gene Expression 
Effects (Variability)

1. Gather data 2. Load into GUI 3. Apportion data into ToxPi
model slices

4. Examine profiles (sorted by rank)

5. Examine priority (rank) distribution 

• These two substances are
adjacently ranked, due to
similarity in overall ToxPi
scores

• However, their profiles
indicate different reasons
for achieving similar overall
scores

• We can apply formal
clustering methods for
analysis of profile similarityData Science : ToxPi and integration
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Additional work to enhance ToxPi interpretability 
and robustness for read-across

30

The new GUI has options 
for showing where a given 
substance falls within 
overall distributions for 
component data within 
slices

Ideal data  Real‐world data ToxPi profiles

Methods to impute missing data
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Robustness of clustering
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Data Science : ToxPi and integration
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Grimm et al. Green Chemistry 2016, 18:4407-4419

Data Science : ToxPi and integration
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