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ÅThis is a step -by -step presentation designed to take the 
first - time user of the Toolbox through the workflow of a 
data filling exercise by read -across based on an 
analogue approach . 

 

Background  
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This presentation demonstrates a number of 
functionalities of the Toolbox:  

ÅIdentify analogues for a target chemical.  

 

ÅRetrieve experimental results available for those 
analogues.  

 

ÅFill data gaps by read -across.  

Objectives  

The OECD QSAR Toolbox for Grouping Chemicals into Categories   5 15.07.2016  



ÅBackground  

ÅObjectives  

ÅSpecific Aims  

ÅRead across and analogue approach  

ÅThe exercise  

ÅWorkflow  

ÅSave the prediction result  

 

 

Outlook  

The OECD QSAR Toolbox for Grouping Chemicals into Categories   6 15.07.2016  



ÅTo introduce  to the first - time user the workflow of 
Toolbox.  

ÅTo familiarize the first - time user with the six modules of 
Toolbox.  

ÅTo familiarize the first - time user with the basic 
functionalities within each module.  

ÅTo explain to the first - time user the rationale behind 
each step of the exercise.  

Specific Aims  
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ÅA read -across  can  be used  to  estimate  missing  data  
from  a single  or  limited  number  of  chemicals  using  an  
analogue  approach . It  is especially  appropriate  for  
ñqualitativeò endpoints  for  which  a limited  number  of  
results  are  possible  (e .g. positive,  negative,  equivocal) .   

ÅIn  the  analogue  approach,  endpoint  information  for  a 
single  or  small  number  of  tested  chemicals  is used  to  
predict  the  same  endpoint  for  an  untested  chemical  that  
is considered  to  be ñsimilarò. 

ÅAnalogous  sets  of  chemicals  are  often  selected  based  on  
the  hypothesis  that  the  toxicological  effects  of  each  
member  of  the  category  will  show  a common  behaviour .  

Read - across and Analogue Approach  
Overview  
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ÅIn  this  exercise  we  will  predict  the  skin  sensitization  
potential  for  an  untested  compound,  (4-nitrobenzoyl  
chloride)  [CAS  #  122 -04 -3],  which  will  be the  ñtargetò 
chemical . 

ÅThis  prediction  will  be accomplished  by  collecting  a 
small  set  of  test  data  for  chemicals  considered  to  be in  
the  same  category  as the  target  molecule . 

ÅThe category  will  be defined  by  the  mechanism  of  
protein  binding  common  to  all  the  chemicals  in  the  
category . 

ÅThe prediction  itself  will  be made  by  ñread-acrossò.  

 

 

The Exercise  
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ÅAllergic  contact  dermatitis  that  results  from  skin  
sensitization  is a significant  health  concern . 

ÅSkin  sensitization  is a toxicological  endpoint  that  is 
complex  and  conceptually  difficult .  

ÅHowever,  there  is a growing  agreement  that  most  
organic  chemicals  must  react  covalently  with  skin  
proteins  in  order  to  behave  as skin  sensitizers . 

ÅTherefore,  the  mechanisms  by  which  organic  chemicals  
bind  with  proteins  are  relevant  to  grouping  chemicals  
that  may  be skin  sensitizing  agents . 
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Theoretical considerations on Skin 
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ÅToolbox has six modules, which are used in a 
sequential workflow:  

 
ÅChemical Input  

 
ÅProfiling  

 
ÅEndpoints  

 
ÅCategory Definition  

 
ÅFilling Data Gaps  

 
ÅReport  

 

Workflow  
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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.  

Chemical Input  
Overview  
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Chemical Input  
Ways of Entering a Chemical  

User Alternatives for Chemical ID:  

A.Single target chemical  
Å Chemical Name  
Å Chemical Abstract Services (CAS) number (#)  
Å SMILES (simplified molecular information line entry 

system) notation/ InChi  
Å Drawing chemical structure  
Å Select from User List/Inventory/Databases  
Å Chemical IDs such as EC number, Einecs  number  
 

B.Group of chemicals  
Å User List/Inventory  
Å Specialized Databases  
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ÅOpen the Toolbox.  

ÅThe six modules in the workflow are seen listed next to 
ñQSAR TOOLBOXò. 

ÅClick  on ñInputò  (see next screen shot) 

 

 

Getting Started  
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Chemical Input Screen  
Input screen  
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1 

1. Click  on  CAS#  

Chemical Input Screen  
Input target chemical by CAS#  
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1.  Enter  the  CAS#  In  the  field ;  2. Click  Search  button ;  3. Press  OK 

Chemical Input Screen  
Enter CAS# of 4 -nitrobenzoyl chloride  
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ÅDouble  click  ñSubstance Identityò;  this  displays  the  
chemical  identification  information . 

ÅNote  that  existing  in  the  Toolbox  name  of  target  
chemical  are  in  different  colours  (see  next  screen  shot) .  

ÅThe workflow  on  the  first  module  is now  complete,  and  
the  user  can  proceed  to  the  next  module . 

Chemical Input  
Target chemical identity  
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Chemical Input  
Target chemical identity  
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In  case  a structure  has  several  CAS numbers  or  a structure  could  be related  to  more  than  
one  substance,  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 . 
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Chemical Input  
Target chemical identity  

The Toolbox now searches the databases to find out if the CAS# you entered is linked to a  
molecular structure stored in the Toolbox. It is displayed as a 2 -demensional depiction.  
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The colour  code  indicates  the  reliability  of  the  chemical  
identifier :  

ÅGreen :   There  is a high  reliability  between  the  identifier  
and  the  structure . This  colour  is applied  if  the  identifier  
is the  same  in  several  quality  assured  databases . 

ÅYellow :   There  is only  a moderate  reliability  between  
the  identifier  and  the  structure . The colour  is applied  if  
the  identifier  is the  same  in  several  databases  for  which  
the  quality  assurance  could  not  be established . 

ÅRed :  There  is a poor  reliability  between  the  identifier  
and  the  structure . The colour  is applied  if  the  identifier  
is allocated  to  different  structures  in  different  
databases . 
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Chemical identity  
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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 .  
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Profiling  
Overview  
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2 

1. Select   the  name  of  the  profiler,  perform  right  click  on  it  and  then  
2. Select   About  
3. Close  before  proceeding  

28  The OECD QSAR Toolbox for Grouping Chemicals into Categories   

Profiling  
Overview  

 
 

Summary information of the different profilers are provided in the ñAboutò  
 
 

3 
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ÅFor most  of  the  profilers,  background  information  can  
be retrieved  by  highlighting  one  of  the  profilers  (for  
example,  Protein  binding  by  OASIS)  and  clicking  on  
ñViewôô (see  next  screen  shot) . 

 

Profiling  
Overview  
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Profiling  
Overview  
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1. Highlight   the  profiler  
2. Click   View  

1 

2 
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ÅThe outcome  of  the  profiling  determines  the  most  appropriate  way  to  search  
for  analogues  (detailed  information  in  Manual  for  getting  started  (Chapter  4) . 
http : //www .oecd .org/dataoecd/ 58 / 56 / 46210452 .pdf  

ÅTable  4 -  1 in  chapter  4 (Manual  for  getting  started)  lists  a selection  of  
profilers  and  their  relevance  for  different  endpoints  of  regulatory  relevance . 

ÅFor  example  the  following  mechanistic  and  endpoint  specific  profiling  schemes  
are  relevant  to  the  Skin  sensitization :  

ÅProtein  binding  by  OASIS  v.1.4 ï mechanistic  grouping  

ÅProtein  binding  alerts  for  skin  sensitization  by  OASIS  v1.4 ï endpoint  
specific  

ÅProtein  binding  by  OECD ï mechanistic  grouping  

ÅProtein  Binding  Potency  ï mechanistic  grouping  
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ÅTick the box of the selected profiling methods related 
to the target endpoint.  

 

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

 

ÅFor this example, tick  all the general mechanistic 
profilers and click  on apply (see next screen shot).  
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ÅTick the box of the selected profiling methods related 
to the target endpoint.  

 

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

 

ÅFor this example, tick  all the general mechanistic 
profilers and click  on apply (see next screen shot).  
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Profiling  
Profiling the target chemical: Example  
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Profiling  
Profiling the target chemical: Example  

1) Right click on General mechanistic 

2) Select all from óGeneral Mechanisticô 
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1. Click   Apply  
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ÅThe actual  profiling  will  take  up  to  several  seconds  
depending  on  the  number  and  type  of  profilers  selected . 

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

ÅPlease  note  the  specific  protein -binding  profiler  ï 
Protein  binding  by  OASIS   (see  side -bar  on  sensitisation  
above) . 

ÅThis  result  will  be used  to  search  for  suitable  analogues  
in  the  next  steps  of  the  exercise . 
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1. Go to  Protein  binding  by  OASIS  v1.4 to  review  the  profiling  results . 

Profiling  
Profiling the target chemical  
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ÅñEndpointò refers  to  the  electronic  process  of  retrieving  
the  environmental  fate,  ecotoxicity  and  toxicity  data  
that  are  stored  in  the  Toolbox . 

ÅData  gathering  can  be executed  in  a global  fashion  (i .e., 
collecting  all  data  for  all  endpoints)  or  on  a more  
narrowly  defined  basis  (e .g., collecting  data  for  a single  
or  limited  number  of  endpoints) . 

Endpoint  
Overview  
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ÅIn  this  example,  we  limit  our  data  gathering  to  a single  
toxicity  endpoint  (skin  sensitization) . 

ÅIn  this  example,  we  collect  data  from  the  databases  
containing  experimental  results  for  Skin  sensitisation  
(Skin  sensitisation  and  Skin  sensitisation  ECETOC).  

ÅClick on ñEndpointò in the Toolbox workflow. 

ÅExpand  the ñHuman Health Hazardsò section 

ÅClick on the box to select that database.  

ÅClick on ñGather dataò (see next screen shot). 

Endpoint  
Case study  
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1. Expand  the  Human  Health  Hazards  section  
2. Select   databases  related  to  the  target  endpoint  
3. Click   Gather  

2 

1 

3 

Endpoint  
Gather data  
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ÅToxicity  information  on  the  target  chemical  is 
electronically  collected  from  the  selected  dataset(s) . 

ÅIt  should  be kept  in  mind  that  the  search  for  data  and  
analogues  is performed  only  among  the  chemicals  
which  are  listed  in  the  selected  databases  which  in  this  
example  are  Skin  sensitization  and  Skin  sensitization  
ECETOC . 

ÅIn  this  example,  an  insert  window  appears  stating  there  
was  ñno data  foundò for  the  target  chemical  (see  next  
screen  shot) . 
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Endpoint  
Gather data  
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Close the inserted 
window by Clicking 
on ñOKò 

Endpoint  
Gather data  
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ÅIn  module  one,  you  have  entered  the  target  chemical  
CAS RN in  order  to  retrieve  the  correct  structure . 

ÅIn  the  second  module,  you  have  profiled  the  target  
chemical . 

ÅIn  the  third  module,  you  have  found  that  no  
experimental  data  is currently  available  in  the  Toolbox  
for  this  structure . 

ÅIn  other  words,  you  have  identified  a data  gap  which  
you  would  like  to  fill .  

ÅClick  on  ñCategory Definitionò to  move  to  the  next  
module . 

 

Recap  
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ÅThis  module  provides  the  user  with  several  means  of  
grouping  chemicals  into  a toxicologically  meaningful  
category  that  includes  the  target  molecule . 

ÅThis  is the  critical  step  in  the  workflow . 

ÅSeveral  options  are  available  in  the  Toolbox  to  assist  the  
user  in  refining  the  category  definition . 

Category Definition  
 Overview  
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ÅThe different  grouping  methods  allow  the  user  to  group  
chemicals  into  chemical  categories  according  to  
different  measures  of  ñsimilarityò so that  within  a 
category  data  gaps  can  be filled  by  read -across . 

ÅDetailed information about grouping chemicals could be 
found at the following link (Chapter 4).  
http://www.oecd.org/dataoecd/58/56/46210452.pdf  

ÅFor example,  starting  from  a target  chemical  for  which  
a specific  protein  binding  mechanism  is identified,  
analogues  can  be found  which  can  bind  to  the  proteins  
by  the  same  mechanism  and  for  which  experimental  
results  are  available . 
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Category Definition  
 Grouping methods  
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ÅThis  is one  of  the  best  grouping  methods  in  the  Toolbox . 
It  is built  on  conventional  organic  chemical  reactions  
and  as such  is qualitative  in  character . 

ÅThis  method  is particularly  relevant  for  respiratory  and  
skin  sensitization  and  acute  aquatic  toxicity,  but  also  for  
chromosomal  aberration  and  acute  inhalation  toxicity . 
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Category Definition  
 Protein binding by OASIS v.1.4 grouping 

method  
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ÅThis scheme includes 146 categories organized in three 
level of information:  

 

VLevel I:  Mechanistic Domains  

VLevel II: Mechanistic alerts associated to each mechanistic 
domain are created on the basis of a common reactive centre 
being activated by a number of  

VLevel III: A number of structural alerts specifying the 
substituents to a common reactive centre are made up for each 
mechanistic alert  
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Category Definition  
 Background to Protein binding by OASIS v.1.4 

categorization  
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ÅEach category  from  level  III  is presented  by  defined  2-
demensional  structural  alerts  that  is responsible  for  the  
eliciting  toxic  effects,  such  as skin  sensitization  which  
are  a result  of  protein  binding .  

 

ÅThe associated  chemical  reactions  are  in  accordance  
with  existing  knowledge  on  electrophilic  interaction  
mechanisms  of  various  structural  functionalities . 
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ÅThere  is an  agreement  that  most  organic  chemicals  
must  react  covalently  with  skin  proteins  in  order  to  
behave  as skin  sensitizers . 

ÅTherefore,  chemical  reactions  by  which  organic  
chemicals  bind  with  proteins  are  relevant  to  grouping  
chemicals  that  may  be skin  sensitizing  agents .  So you  
have  mechanistic  plausibility  for  defining  your  category  
based  on  similar  protein -binding  mechanism . 
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Category Definition  
 Background to Protein binding by OASIS 
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Category Definition  
 Defining Protein binding by OASIS v.1.4  

1. Highlight  the  ñProtein binding  by  OASIS  v.1.4ò;  2. Click  Define ;  3. Click  
OK to  confirm  the  defined  categories  for  the  target  chemical   
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1. Click  OK to  confirm  the  name  of  the  category  

1 

The OECD QSAR Toolbox for Grouping Chemicals into Categories   53  

Category Definition  
 Defining Protein binding by OASIS  
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ÅThe data is automatically collected.  

 

ÅBased on the defined category ( Acylation<AND>Acylation >> Direct 
acylation involving a leaving group<AND>Acylation >> Direct acylation 
involving a leaving group >> (Thio)Acyl and (thio)carbamoyl halides and 
cyanides ) 8 analogues have been identified  

 

  

ÅIn  other  words,  these  9 compounds  along  with  the  target  chemical  
form  a category,  which  can  be used  for  data  filling . (see  next  slide)  

 

  

ÅThe name of the category appears 
in the ñDefined Categoriesò window, 
indicating the number of substances 
belonging to the category.  
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Category Definition  
 Analogues  
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ÅThe Toolbox  automatically  requests  the  user  to  select  
the  endpoint  that  should  be retrieved .  

 

ÅThe user  can  either  select  the  specific  endpoint  or  by  
default  choose  to  retrieve  data  on  all  endpoints  (see  
below) . 
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Category Definition  
 Read data for Analogues  

 

 

 

15.07.2016  


