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This  is a step -by -step  presentation  designed  to  take  the  

user  of  the  Toolbox  through  the  workflow  for  prediction  of  

skin  sensitization  of  a mixture . 
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Keywords  

TARGET CHEMICAL -  chemical of interest, in this case it is a mixture with defined components  
 

MODULE ï a Toolbox module is a section dedicated to specific actions and options (e.g. Profiling)  
 

WORKFLOW ï the use, in combination, of the different modules (e.g. prediction workflow: from input to 
report)  

 
PROFILER -  algorithm (rule set) for the identification of specific features of the chemicals. Several types of 
profilers are available, such as structural (e.g. Organic functional groups), mechanistic (e.g. Protein binding by 
OECD) and endpoint -specific (e.g. in vitro in vitro mutagenicity (Ames test) alerts by ISS ) profilers.  
 
ALERT  -  the profilers consist of sets of rules or alerts. Each of the rules consists of a set of queries. The 
queries could be related to the chemical structure, physicochemical properties, experimental data, comparison 
with the target or list with substances and external queries from other predefined profilers (reference queries ).  

 
CATEGORY ï ñgroupò of substances sharing same characteristics (e.g. the same functional groups or mode of 
action). In a typical Toolbox workflow, it consists of the target chemical and its analogues gathered according 
to the selected profilers  

 
ENDPOINT TREE ï Endpoints  are structured in a branched scheme, from a broader level (Phys -Chem  
properties, Environmental Fate and transport, Ecotoxicology, Human health hazard) to a more detailed one 
(e.g. EC3 in LLNA test under Human health hazard -Skin sensitization)  

 
DATA MATRIX ï Table reporting the chemical(s) and data (experimental results, profilers outcomes, 
predictions). Each chemical is in a different column and each data in a different row  
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Objectives  

ÅThis presentation reviews a number of functionalities of 
the Toolbox:  

 

 

Å2D editor for defining Mixture components  

 

ÅFilling data gaps by Independent mode approach  
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üIn  this  exercise  we  will :  

Åpredict  skin  sensitization  of  target  substance,  which  represent  a mixture  
with  defined  constituents  

ÅInvestigate  the  mode  of  action  for  each  component  of  the  mixture,  

ÅGather  available  experimental  data  for  target  chemical,  

ÅInvestigate  skin  sensitization  of  non - tested  component,  

ÅApply  read  across  for  non - tested  component,  and  

ÅPredict  skin  sensitization  potential  of  mixture  based  on  experimental  data  
of  tested  compounds  and  predicted  data  of  non - tested  one . 

 

üThe target  substance  will  consists  of  three  constituents :  

Exercise  
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Constituent 1  Constituent 2  Constituent 3  
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Workflow  
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ÅThe Toolbox has six modules which are used in a sequential 
workflow:  

ÅInput  

ÅProfiling  

ÅData  

ÅCategory Definition  

ÅData Gap Filling  

ÅReport  
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ÅThis module provides the user with several means of 
entering the chemical of interest or the target chemical.  

 

ÅSince all subsequent functions are based on chemical 
structure, the goal here is to make sure the molecular 
structure assigned to the target chemical is the correct one.  

13  

Chemical Input  
Overview  
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User alternatives for defining mixtures with known 
compositions:  

A. Single target substance  

Å Chemical Name  

Å Chemical Abstract Services (CAS) number (#)  

Å SMILES (simplified molecular information line entry system) 
notation/ InChi  

Å Drawing mixture constituents and defining their quantities  

Å Select from User List/Inventory/Databases  

 

B. Group of chemicals  

Å User List/Inventory  

Å Specialized Databases  
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Chemical Input  
Ways of Entering a mixture  
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Chemical Input  
Input Screen  
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1. The ñInputò module is the first of the six modules in the 
Toolbox workflow listed next to ñ(Q)SAR TOOLBOXò title. 
2.Different ways to input single chemical;  
3. Different ways to input list of chemicals.  

2 3 

1 



ÅIn the current example our target substance will be a mixture.  

ÅWe will draw its components within the ñCompositionò tool. 

Input  
Input a mixture  
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Chemical input  
Input target substance by drawing  

2 

1 

November, 2019  
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1. Click  on  Input  module ;   
2. Click  on  Composition ;   
3. From  composition  editor  select  type :  Multiconstituent ;   
4. Click  Add  in  order  to  add  constituent . Our  target  substance  consists  of  three  constituents,  so 
click  three  times  on  the  Add  button .         

4 



1. Click  Edit  on  the  SMILES  row  to  define  the  structure  of  the  first  constituent ;   
2. The 2D editor  appears ;   
3. Click  the  Clean  button  to  clean  everything .  
4. Confirm  with  Yes . 

1 

2 3 

4 

Chemical input  
Drawing Constituent 1 of the target mixture  
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1. Select  the  Drawing  tool ;   
2. Draw  carbon  chain  with  five  carbon  atoms ;   
3. Click  on  the  oxygen  symbol  (i .e. O) ;   
4. Click  over  the  last  carbon  atom  to  change  it  to  oxygen ;   
5. Confirm  with  OK . 

Chemical input  
Drawing Constituent 1 of the target mixture  

1 

2 

3 

4 

5 
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Now  we  move  down  to  the  second  constituent  and  repeat  the  same  steps :   
1. Click  Edit  on  the  SMILES  row  to  define  the  structure  of  the  second  constituent ;   
2. The  2D editor  appears ;   
3. Click  the  Clean  button  to  clean  everything .  
4. Confirm  with  Yes . 

1 

2 
3 

4 

Chemical input  
Drawing Constituent 2 of the target mixture  
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Select  the  Benzene  scaffold  (1a)  and  paste  it  
into  the  drawing  pane  (1b) .  
Select  the  Drawing  tool  (2a)  and  draw  the  
connections  to  the  benzene  (2b) . Second  click  
over  a bonds  converts  it  to  double  bond . 
Click  on  the  oxygen  symbol  (i .e. O)  (3a)  and  
click  over  the  carbon  atom  connected  with  
double  bond  (3b) . 
Click  on  the  chlorine  symbol  (i .e. Cl )  (4a)  and  
click  over  the  carbon  atoms  that  should  be  
changed  (3b) . 
Confirm  with  OK  (5) . 

Chemical input  
Drawing Constituent 2 of the target mixture  

1a 

5 

1b 

2a 

2b 

3a 

3b 

4a 

4b 
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Now  we  move  down  to  the  last  (third)  constituent  and  repeat  the  same  steps :   
1. Click  Edit  on  the  SMILES  row  to  define  the  structure  of  the  second  constituent ;   
2. The  2D editor  appears ;  
3. Click  the  Clean  button  to  clean  everything .  
4. Confirm  with  Yes .  

1 

2 

3 

4 

Chemical input  
Drawing Constituent 3 of the target mixture  
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1a 

Chemical input  
Drawing Constituent 3 of the target mixture  

Select  the  Benzene  scaffold  (1a)  and  paste  it  
two  times  in  the  drawing  pane  (apply  two  left  
clicks)  (1b) .  
Select  the  Drawing  tool  (2a)  and  draw  
connection  between  both  rings  (2b) . Double  
click  over  a bond  converts  it  to  double  bond . 
Click  on  the  oxygen  symbol  (i .e. O)  (3a)  and  
click  over  the  carbon  atom  connected  with  
double  bond  (3b) . 
Confirm  with  OK  (4) . 

1b 1b 

2a 

2b 

3a 

3b 

4 
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Chemical input  
Target substance identity  

The drawn  mixture  automatically  appears  on  the  data  matrix . 
Note  that  no  CAS number  or  name  is displayed  for  this  
chemical . This  means  the  target  substance  is not  listed  in  the  
chemical  inventories/databases  implemented  in  the  Toolbox  
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Chemical input  

Mixture decomposition  

ÅIn  the  current  example  we  will  predict  the  skin  sensitization  of  a 
mixture  based  on  its  constituents . 

ÅA specific  option  ñDecompositionò allows  all  constituents  of  a 
mixture  as well  as available  additives/impurities  to  be shown  in  
the  data  matrix .  

ÅOnce  the  constituents  are  on  the  data  matrix,  the  user  can  
handle  them  as individual  substances  and  further,  to  use  them  
for  predicting  the  whole  mixture . 
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1 

1. Right  click  over  the  Substance,  
2. Select  Multiplication,    
3. Click  on  Decomposition . 

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories   
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Chemical input  
Input mixture  



ÅThe already drawn target structures automatically appear on 
the data matrix.  

 

ÅNote that no CAS number or name is associated with this 
chemical.  

 

ÅThis means the target chemical is not listed in the chemical 
inventories/databases available in Toolbox (see next slide).  

Chemical Input  
Target chemical identity  
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Chemical Input  
Target chemical identity  

November, 2019  

The three constituents appear on the data matrix along with 
the target mixture as well as in a tree - like form.  
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ÅñProfilingò refers  to  the  electronic  process  of  retrieving  
relevant  information  on  the  target  compound,  other  than  
environmental  fate,  ecotoxicity  and  toxicity  data,  which  are  
stored  in  the  Toolbox  database . 

ÅAvailable  information  includes  likely  mechanism(s)  of  
action,  as well  as observed  or  simulated  metabolites . 

ÅFor most  of  the  profilers,  background  information  can  be 
retrieved  by  highlighting  one  of  the  profilers  (for  example,  
Protein  binding  alerts  for  SS by  OASIS  and  clicking  on  
ñAboutò or  ñViewò (see  next  screen  shots) .  

Profiling  
Overview  
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Profiling  
Side -Bar to Profiling  
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1. Selected  profiler  related  to  the  investigated  endpoint :  Protein  binding  alerts  for  SS by  OASIS ;  
2. Click  on  the  ñViewò button ;  
3. Click  for  example  on  category  Amides  to  see the  structural  boundaries  used  to  code  the  knowledge . 

The  View  button provides 
more details on the coded 
knowledge in the profiler.  

 

1 

2 

3 



1. Position the cursor on the level of ñSensitizationò;  
2. Select the most plausible profilers related to the target 
endpoint (in our case the orange highlighted);  
3. Click Apply .  

3 
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Profiling  
Side -Bar to Profiling  
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ÅThe actual  profiling  will  take  several  seconds  depending  on  the  number  and  
type  of  selected  profilers . 

ÅThe results  of  profiling  automatically  appear  as a dropdown  box  under  the  
target  substance . 

ÅIn  this  example  the  target  mixture  and  its  constituents  are  profiled  by  all  
profilers  defined  as plausible  (highlighted  in  orange)  for  skin  sensitization  (only  
endpoint -specific  are  listed  here) :  

  -  Aquatic  toxicity  classification  by  ECOSAR;   

  -  Keratinocyte  gene  expression ;  

 -  Protein  binding  alerts  for  skin  sensitization  according  to  GHS 

 -  Protein  binding  alerts  for  skin  sensitization  by  OASIS  

 -  Protein  binding  potency  h-CLAT 

 -  Respiratory  sensitization  

Profiling  
 Profiling the target substance  
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Visualization  the  profiling  results  for  the  target  mixture  and  its  individual  

Profiling  
 Profiling the target substance  

The profiling  results  for  all  the  constituents  are  consistent  with  one  exception  (Constituent  # 2) . 
The  constituent  # 2 reacts  with  proteins  via  Schiff -base  formation  according  to  general  and  
endpoint -specific  Protein  binding  alerts  for  SS profiler .  
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