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Background  

ÅThis is a step -by -step presentation designed to take you 
through the workflow of the Toolbox  for building a 
QSAR model for predicting aquatic toxicity.  

 

ÅBy now you are have some experience in using the 
Toolbox  so there will be multiple key strokes between 
screen shots.  
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ÅThis presentation demonstrates building a QSAR  
model for predicting acute toxicity to 
Tetrahymena pyriformis  of aldehydes. The 
presentation addresses specifically:  

 
Åpredicting acute toxicity for a target chemical;  

 
Åbuilding QSAR model based on the prediction;  

 
Åapplying the model to other aldehydes;  

 
Åexporting the predictions to a file.  

 

Objectives  
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ÅThis exercise includes the following steps:  

Åselect a target chemical ï Furfural, CAS 98011;  

Åextract available experimental results;  

Åsearch for analogues;  

Åestimate the 48h - IGC50 for Tetrahymena  pyriformis  by using 
trend analysis;  

Åimprove the data set by either:  

Åsubcategorizing by ñProtein bindingò mechanisms, or 

Åassessing the difference between outliers and the target 
chemical  

Åevaluate and save the model;  

Åuse the model to display its training set, visualize its 
applicability domain and perform predictions.   

The Exercise  
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ÅRemember the Toolbox has 6 modules which are 
used in a sequential workflow:  
ÅChemical Input  

 
ÅProfiling  

 
ÅEndpoints  

 
ÅCategory Definition  

 
ÅFilling Data Gaps  

 
ÅReport  

 

Workflow of the exercise  
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1.Click  on  CAS #  2. Enter  98011 ;  3. Click  Search  

1 

3 

2 

Chemical Input  
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The Toolbox now searches the Toolbox databases and inventories for the presence of  

the chemical with structure related to the current CAS number. It is displayed as a  

2D image.  

 

      
1. Click  OK to  add  

chemical  in  data  
matrix  

1 
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Chemical Input  
Target chemical identity  

In  case  a structure  has  several  CAS numbers  or  a structure  could  be related  to  more  than  one  
substance  (e .g. in  the  case  of  compounds),  more  than  one  chemical  identity  could  be retrieved . In  
this  case  the  user  can  decide  which  substance  is to  be retained  for  the  subsequent  workflow . 



ÅYou have now your target chemical with its structure.  

 

ÅClick  on the box next to ñSubstance Identityò; this 
displays the chemical identification information. (see 
next screen shot)  
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Chemical Input  
Target chemical identity  



The workflow on the first module is now complete; click  

ñProfilingò to move to the next module. 

Chemical Input  
Target chemical identity  
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ÅSelect  the ñProfiling methodsò related to the target 
endpoint  

 

ÅThis selects (a green  check mark appears) or 
deselects( green  check disappears) profilers.  

 

ÅFor this example, select all profilers (see next screen 
shot)  

Profiling  
Profiling the target chemical  
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1. Check  Select  All  profilers    2.  Click   Apply  

1 

2 
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Profiling  
Profiling the target chemical  



ÅThe actual profiling will take several seconds depending 
on the number and type of selected profilers.  

 

ÅThe results of profiling automatically appeared as a 
dropdown box under the target chemical. (see next 
screen shot)  

 

 

 

Profiling  
Profiling the target chemical  
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1 

Profiling  
Profiles of ñFurfuralò 
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1. Double  click  on the  box    to  
open  the  nodes  of  the  tree  



1. Right  click  to  see why  
the  target  is Protein  
binder   

      (see  next  screen  shot) . 

In this case there is structural 
evidence that the target could 
interact to DNA and proteins, it 
has also mode of action and it 
is aldehyde. This step is critical 
for next grouping of 
analogues.  

Profiling  
Profiles of ñFurfuralò 
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1. From the list of the profiling 
results Click  on the structural 
alert Aldehydes  

2. Click  Details  

The Protein binding by OASIS v.1.4 
profiler has hierarchical structure 
consisting of three levels: Structural 
alert, Mechanistic alert and 
Mechanistic domain  
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Profiling  
Profiles of ñFurfuralò 
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1 

2 

Endpoints  
Extracting endpoint values  
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1 . Select   all  databases     
2 . Click  Gather  



Toxicity information on the target chemical is electronically collected from  

the selected datasets.  

A window with ñRead data?ò appears. Now the user could choose to  

collect  ñallò or ñendpoint specificò data. 

 

1. Click  OK to  read  
all  available  data  

Endpoints  
Process of collecting data  
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1. Click  Select  one   2. Click  OK 

1 

2 

Due to the overlap between the Toolbox databases same data for intersecting 
chemicals is found simultaneously in more than one database.  The data 
redundancy is identified and the user has the opportunity to select either a 
single data value or all data values.  

 

Endpoints  
Read data for analogues  
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Now  the  data  is inserted  into  data  matrix ;    1. Click  Category  Definition  

1 

Endpoints  
Inserting data for target in data matrix  
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ÅIn this exercise we will build a QSAR model to estimate 
the following endpoint :  

  

 Ecotoxicological Information#Aquatic 
Toxicity#Growth#IGC50#48h#Protozoa#Ciliophora#Ciliat
ea#Tetrahymena pyriformis  

 

ÅThe initial search for analogues is based on structural 
similarity, of US EPA categorization  

 

 

Category definition  
Target endpoint  
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1 

2 
3 

Category definition  
Navigate to the target endpoint  
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1. Type ñTetraò in the empty filter field; 2. Open the nodes to target endpoint; 3. 
Highlight the cell that will be filled in (in this case we will reproduce the observed data).  



 

ÅThe initial search for analogues is based on structural 
similarity, of US EPA categorization  

 

ÅSelect  US-EPA category  

 

ÅClick  Define (see next screen shot)  

 

Category definition  
Defining US -EPA category  
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1. Highlight   ñUS-EPA New  Chemical  Categoriesò;  2.  Click  Define ;  3. Select  Strict  (see   
next  screen  shot) ;  4. Click  OK to  confirm  the  category   Aldehydes  (Acute  toxicity)  
Defined  from  US-EPA category . 

1 

2 

Category definition  
Defining US -EPA category  
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ÅThe Strict  functionality means that the software will 
group analogues having ONLY  the categories of the 
target and will exclude the analogues having any 
other categories according to the profiler used in the 
grouping method.  

 

ÅFor example, if the profiling for the target results in 
Aldehydes(Acute toxicity)  ONLY  according to US -EPA 
category, the group of analogues will include 
Aldehydes(Acute toxicity)  ONLY .(See next screen 
shot)  

 

Category definition  
Defining US -EPA category strict functionality  
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Category definition  
Defining US -EPA category strict functionality  
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1. Click  OK to  confirm  the  name  of  the  category  

Category definition  
Defining US -EPA category  
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