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During this training you will learn 

 

The basic commands in ToxWiz 

 

How to perform text and chemical structure search 

 

How to import -omics data (microarray data) 

 

How to elucidate possible toxic endpoints and mechanisms of action both,  

chemistry and microarray data 

Objective of this training session 
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Method 
Perform text search for ’’Liver steatosis induction’’ 

 

Perform Chemistry search for Phthalic Acid and structurally related Phthalates 

  

Combine search results  as to elucidate the connection between ’’Liver steatosis induction AND  

Phthalic Acid’’ searches  

 

Identify toxic endpoint clusters and molecular mechanisms for molecules structurally related to  

phthalates 

 

Import microarray data for mice treated with phthalates 

 

Identify toxic endpoint clusters for up- and down-regulated genes 

 

Study relationships between these genes and other molecules in pathway/cluster 

 

Identify genes from the microarray data that are directly or indirectly associated with liver  

steatosis and phthalates 
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Chemical Structure Searches in 
ToxWiz 
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ToxWiz Chemistry  Search features and 
Benefits 

Allows input of ’’well-known’’ and novel chemical structures 

 

Compares novel structures to structures of compounds available  

in database 

 

Displays target molecules and toxic endpoints for compounds in  

database 

 

Allows predictions to be made for mechanisms of action of  

novel chemicals 
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1 

Logging into ToxWiz 

Using the left mouse function, double click on ToxWiz icon on your desktop 

 

A ToxWiz window will appear, requesting you to log in with your username and password 

 

Type in username and password and click on “Log in”.  

seurat1 
seurat2014 
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Launching ToxWiz 

Double click on the ToxWiz icon in your screen and shortly after ToxWiz interface will appear 
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Understanding the Top Left Window 
Scrolling through the different tabs will provide information about your projects, endpoints, pathways, properties and 
what the different shapes and symbols mean. 

My Projects                    Endpoints            Properties                 Legends 
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Text search option: Avoiding PubMed Overload 

The ToxWiz database saves you trawling through what can be a very dense literature with high false positive rate 
in a conventional literature search: ’’Liver Steatosis induction’’ search gives you 2372 articles. 
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Text Search Query for ’’Liver Steatosis induction’’ in ToxWiz 

Step 1: In the ’’Search’’ pull-down menu select ’’PubMed’’ or simply select the type of search that you would like to 
perform in the Search Window selecting  ’’Search PubMed Abstract’’ 
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Text Search Query for ’’Liver Steatosis induction’’ in ToxWiz 

Step 2: Type the pathology of interest “Liver steatosis induction ’’ and tickle genes/proteins and chemicals box (one 
can tickle off individual boxes as to limit search results); one can constrain the search with minimum number of 
PubMed articles 
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PubMed Abstract Search Results 

What is displayed in the Result window is a list of molecules which are associated with a query, in this case Liver 
steatosis induction. These molecules are directly linked to referenced PubMed journal articles which support their 
association. 
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Searching the Database  

There are several ways to search the database, all of which are accessible using the search pull-down menu. Essentially, 
one always searches for words associated with elements, pathways and pathologies or queries with  particular 
protein/gene sequence or chemical structure. 
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Searching With Chemical Structure For Structurally Similar 
Molecules in ToxWiz 

Step 3: In the tool bar go to ’’Search’’ –  ’’Chemistry (Fingerprints)’’ 
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Importing Chemical Structures (sdf/mol file formats) into 
ToxWiz 

Step 4: Select the sdf file, in this case Phthalic acid.sdf and import it 
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Chemistry Search for Structurally Related Compounds 
to Phthalic acid  

Step 5: You can select what type of chemical search and sensitivity you would like to perform depending on 
how close match to the original structure you want to get. In this case we will search for all the compounds in 
the database containing ’’Phthalic acid’’ substructure, therefore we tickle ’’Exact Substructure’’ 
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ToxWiz displays 45 Compounds Structurally Related to 
Phthalic Acid  
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Combining Search Results in ToxWiz 

Step 6: As to elucidate the connection between text (’’Liver steatosis induction’’) and chemistry (’’Phthalic 
Acid’’) searches that we have performed, we can combine the results by selecting ’’Compare Search Results’’ 
from the ’’Search’’ pull-down menu and selecting the search history results that we want to consider. 
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Results of ’’Combined Search’’ in ToxWiz – 4 phthalates 
that are directly associated to Liver steatosis induction 
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Predicting Toxic Endpoints and Searching for Toxic Endpoint 
Clusters 

Step 7: To see how interaction of 45 chemicals (structurally related Phthalates) with proteins is affecting 
biology, one can select all the entities and analyze them for pathways or disease/toxic clusters. In this case,  
we will analyze them for toxic endpoint cluster. 
  

Always give a name to the analysis you are performing 

One can chose 
the term of 
interest (target 
organ, pathology 
etc.)  
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Analysis report 
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Analysis report 

Summary of the analysis 

Tabular view of the analysis, with categorized endpoints and p-values of prediction, 
 total and individual ones 

You get the list of toxicities according to your preferences. 
The Liver steatosis induction cluster is shown on the list of 
predicted pathologies.  
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Charts view of the analysis 

List of analyzed molecules sorted according to the 
 frequency they occur in endpoints 
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Clusters Show Relationships between compounds and 
other Molecules Involved in Disease 

When you click on Liver 
steatosis induction cluster, 
you will be asked to filter 
molecular mechanism first. 
Click on [Advanced 
preferences]  In the pop-up 

window you 
could choose 
which molecules 
you want to see 
and the source of 
their interaction. 
After selection, 
click [OK]. 

Step 8: Click to view graphically Molecular mechanism hypothesis for Liver steatosis induction 
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Hypothesized Molecular Mechanism for Liver steatosis 
induction Cluster  

Step 9: Cluster may be enlarged for convenient viewing 
  

Indirect association observed in case of  5 different phthalates and Liver steatosis induction Cluster 
  

Evidences from 
literature supporting 
connection between 
dibutylphthalate and 
PPARG protein  
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Microarray data and ToxWiz 
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ToxWiz Features and Benefits in Omics Data Analysis 

Allows input of Microarray data and selection of genes for further  

study 

 

Provides pathways and clusters (disease, toxic) for selected genes 

 

Displays status of genes (up- or down-regulation) and their  

relationships to other molecules in pathway or cluster 

 

Allows predictions to be  made for mechanisms of action and  

biological effects of tested chemicals 
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Importing Microarray Data into ToxWiz 

Step 1: On the menu bar on the top click to ’’File’’ icon => Import Microarray Data  
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Importing Microarray Data into ToxWiz 
Step 2: A new window with instructions on how to import microarray data will appear. We will follow them by 
clicking [Next]. 
  

Please export the prepared spreadsheet to comma-
separated values (csv) file format! 
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Importing Microarray Data into ToxWiz 

Step 3: Select the Currie_et_al_2005_Table4_DMP.csv file to select the genes and click [Next].  
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Importing Microarray Data into ToxWiz 
Step 4: In imported preview, one could change the meaning of each column in the drop-down menu. If no 
problems are encountered then click [Next]. 
  

Time points columns 
represent fold changes of 
genes from the dataset 
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Importing Microarray Data into ToxWiz 
Step 5: The system will read the gene list from the csv file. Sometime some manual cleaning is required if 
genes/accession cannot be read due to name mismatch. If no problems are encountered, select [Next].  
  

The program will parse the file, 
searching for matches of the gene-
names or accessions given in the file. 
The next window will report how many 
experiments were read in, and how 
many of the genes were found within 
the database.  
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Importing Microarray Data into ToxWiz 
Step 6a: In this screen you can select the threshold values for the experiments that you are importing. You can also 
do this manually later on, after the genes have been imported into the system.  
 
First round Select [Import All] and click [Next].  
Second round, we will import just up-regulated genes (High range) which are having fold change 1.5 or higher. 
  

This window asks you 
to tell the program 
ranges of the data 
you wish to consider. 
This is useful to 
define up or down-
regulated genes in a 
specific way. One 
might wish to define 
down-regulated 
genes (i.e. ‘Low 
range’) as those 
genes having a fold-
change of -1.5 or 
smaller, and up-
regulated genes (i.e. 
‘High range’) as those 
having 1.5 or higher. 

Always give a name to the imported dataset 
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Importing Microarray Data into ToxWiz 

Step 7: Here you could select display parameters of the data, when done, click [Finish]. 



       Cambridge Cell Networks Ltd 

Molecule lists in ‘’My Projects’’ Window 

Step 8: Imported data is automatically loaded in the My projects space, under My data. 

Selecting finish will 
create a group in the 
right window, with the 
name specified in the left 
‘My data’ window (by 
default, this is the file 
name without the 
extension ‘.csv’). This 
group will contain a list 
corresponding to each 
experiment in the file. 
List in ‘My data’ behave 
just like normal lists with 
the single difference that 
highlighted genes (those 
that are checked) will, in 
addition to being colored, 
show a bar with a red 
(up-regulated) or green 
(down-regulated) bar 
indicating the degree of 
expression. 

Import report 
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Step 6b 
In Second round, we will import just up-regulated genes 
(High range) which are having fold change 1.5 or higher. 

Import report, with shaded filtered-out genes 

Give another name to the imported dataset 
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Predicting Toxic Endpoints with Pathways 
and Searching for Toxic Endpoint Clusters 
and involved Pathways  

Step 11: With a mouse right click function select ‘’Analysis’’. This will launch a 
‘’Preferences’’ window. 

Step 9: Click on the ALL Currie_et_al_2005_Table4_DMP folder to select genes.  

Selecting Dysregulated Genes From the Molecule list 

Always give a name to the analysis you are performing 
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Clusters Show Relationships between ALL disregulated 
genes and other molecules Involved in pathology 

Tabular view of the analysis, with categorized endpoints and p-values of prediction, 
 total and individual ones 

List of disregulated genes sorted according to the 
 frequency they occur in endpoints 

Analysis report for All genes, 

no organ specified 
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Clusters Show Relationships between FC>1.5 disregulated 
genes and other molecules Involved in pathology 

Analysis report for FC>1.5 genes, 

no organ specified 

Tabular view of the analysis, with categorized endpoints and p-values of prediction, 
 total and individual ones 
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Clusters Show Relationships between ALL disregulated 
genes and other molecules Involved in pathology 

Analysis report for All genes, 

specified for Liver toxicity 

(keywords: liver hepato bile) 

Click to view graphically Molecular mechanism hypothesis for Liver steatosis  
  NO CHEMICALS 
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Clusters Show Relationships between FC>1.5 disregulated 
genes and other molecules Involved in pathology 

Analysis report for FC>1.5 genes, 

specified for Liver toxicity 

(keywords: liver hepato bile) 

Click to view graphically Molecular mechanism hypothesis for Liver steatosis  
  NO CHEMICALS 
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Step 10: Hypothesized Molecular Mechanism for Liver steatosis  

ALL Genes 

FC>1.5 Genes 

Notice the difference in number of molecules used for predictive analysis in the opened mechanism 

Dark molecules are from the list of dysregulated genes. Next to each gene there is a bar indicating the level of 
dysregulation. 
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What genes in Liver steatosis are affected directly by Phthalates? 
Step 11: Tickle off all 45 chemicals that share structural similarity to Phthalic acid. Select ‘’Add to opened network 
view’’ icon from the tool bar.  

You can rearrange manually opened network  
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FC>1.5 Genes 

Genes from Microarray data and other involved molecules directly affected by different phthalate derivatives 

Liver steatosis mechanistic hypothesis involving disregulated genes from the dataset (FC>1.5) 
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ALL Genes 

Genes from Microarray data and other involved molecules directly affected by different phthalate derivatives 

Liver steatosis mechanistic hypothesis involving disregulated genes from the dataset (ALL) 
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Genes that show the highest change in expression upon treatment with DEPH, are those involved in  
Signaling response (Gadd45b) and Circadian genes (G0s2 and Dbp) and they are predicted by ToxWiz  
to be involved in Liver steatosis. 

DEHP induces known molecular changes in the 
mouse liver, which includes changes in fatty acid 
metabolism and peroxisome formation–associated 
genes, as demonstrated here.  

Literature Evidence supporting direct association between G0s2 gene and Liver steatosis 
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Summary of ToxWiz Benefits 

Search using chemical, complicated text queries or molecule-to-toxic-endpoint 

associations to find out the right answers quickly. 

 

Import your microarray data to find which biological processes are affected in  

your toxicity studies. Quickly learn what role your up- and down- regulated 

genes play in a particular pathway. 

 

ToxWiz is the only toxicology-ready system exploiting the complex network of  

genes, proteins, chemicals and experimental outcomes to provide  deep insights 

into molecular mechanisms. 

 

ToxWiz can prioritize new experiments using results from thousands of those 

previously done. Let our biological networks help you make better decisions. 


