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ÅThis  is a step -by -step  presentation  designed  to  take  the  Toolbox  user  
through  the  workflow  of  a data  gap  filling  exercise  and  assessing  of  the  
outcome  whether  the  read -across  prediction  is scientifically  acceptable  or  
not ;  

ÅThe read -across  prediction  will  be justified  by  fulfilling  all  information   
requirements  according  to  the  Read Across  Assessment  Framework  
(RAAF) . 
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Keywords  

TARGET CHEMICAL -  chemical of interest  
 

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  

 This presentation demonstrates a number of functionalities of the 
Toolbox:  

ÅDefine target endpoint;  

ÅRelevancy of profiles and data availability;  

ÅCalculation of alert performance (AP) accounting for metabolism ;  

ÅSearching of analogues accounting for metabolism;  

ÅCategory consistency check;  

ÅSelection of RAAF scenario;  

ÅFilling in the report sections related to each read -across assessment 
element . 
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Specific Aims  

ÅTo familiarize  the  user  with  the  Read  Across  Assessment  Framework  
(RAAF)  and  more  specifically  with  Scenario  6;  

ÅTo introduce  to  the  user  the  read -across  assessment  elements ;  

ÅTo introduce  to  the  user  the  report  basket ;  

ÅTo provide  sufficient  information  allowing  a scientific  assessment  of  the  
outcome ;  

ÅTo explain  to  the  Toolbox  user  the  rationale  behind  each  step  of  the  
exercise . 

9 The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories   November, 2019  



ÅBackground  

ÅKeywords  

ÅObjectives  

ÅSpecific Aims  

ÅRead Across Assessment Framework (RAAF)  

ÅThe exercise  

ÅWorkflow  

 

 

Outlook  

10  The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories   November, 2019  



Å RAAF has  been  developed  by  ECHA as internal  tool  providing  a 
framework  for  a consistent  and  structured  assessment  of  grouping  and  
read -across  approaches  under  REACH. 
 

Å The outcome  of  the  assessment  is a conclusion  on  whether  the  read -
across  is scientifically  acceptable  or  not  
 

Å The RAAF defines  different  scenarios  for  different  read -across  
approaches   
 

Å Each scenario  is associated  with  particular  aspects  (assessment  
elements,  AEs)  that  are  deemed  crucial  to  the  assessment  
 

Å Total  six  scenarios  are  available :  two  for  analogue  approach  and  four  
for  category  approach  
 
 
 

 
 

 
 

 

Read Across Assessment Framework (RAAF)  

Overview  
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Read Across Assessment Framework (RAAF)  

Criteria for the different RAAF scenarios  

*Read-Across Assessment Framework (RAAF) available at https://echa.europa.eu/documents/10162/13628/raaf_en.pdf   
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Read Across Assessment Framework (RAAF)  
Selection of RAAF scenario  

1. Distinguish   whether  analogue  or  category  approach  is decided  based  on  number  (N)  of  
analogues* :  

a) N of analogues Ò 3 is Analogue approach (scenario 1-2)  
b) N of analogues > 3 is Category approach (scenario 3 -6)  

2. To identify  the  basis  of  the  read  across  hypothesis  
a) (Bio)transformation  to  common  compound(s)  ï the  read -across  hypothesis  is that  

different  substances  give  rise  to  (the  same)  common  compounds  to  which  the  organism  
is exposed  

b) Different  compounds  have  the  same  type  of  effect(s)  ï the  read -across  hypothesis  is 
that  the  organism  is not  exposed  to  common  compounds  but  rather,  as a result  of  
similarity,  that  different  compounds  have  similar  (eco)toxicological  and  fate  properties . 
These  compounds  may  be the  source  and  target  substances  themselves  or  one  or  
more  of  their  (bio)transformation  products . 

3. For  a category  approach  (scenario  3-6)  there  is a need  to  take  further  account  whether  or  not  
quantitative  variations  in  the  properties  are  observed  among  the  category  members :  

a) There  is quantitative  variation  in  the  (eco)  toxicity  when  it   is more  than  1 log  units**  
(scenario  3 and  4)  

b) Quantitative  variation  is not  expected  in  the  (eco)  toxicity  when  it   is less  or  equal  to  1 
log  unit  (scenario  5-6)  

* The threshold for number of analogues which distinguishes analogue from category approach is proposed by LMC  
**The quantitative variation in the (eco)toxicity of 1 log unit  is proposed by LMC due to empirically observations.  

The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories 
13  The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories   November, 2019  



ÅBackground  

ÅKeywords  

ÅObjectives  

ÅSpecific Aims  

ÅRead Across Assessment Framework (RAAF)  

ÅThe exercise  

ÅWorkflow  

 

 

Outlook  

14  The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories   November, 2019  



ÅIn  this  exercise  we  will  predict  a Chromosomal   aberration  (CA)  of  3,5-
Dichlorophenol  [CAS#  591 -35 -5] , which  will  be the  ñtargetò chemical . 

ÅWe will  preliminary  define  the  target  endpoint ;  

ÅThe category  will  be defined  by  DNA binding  mechanism  accounting  for  
in  vitro  rat  liver  metabolism ;  

ÅThe read -across  approach  will  be used  for  the  prediction . The read -
across  will  be based  on  category  approach  expressed  as common  
underlying  mechanism  for  metabolites  of  source  and  target  substances ;  

ÅRead-across  assessment  elements  will  be included  to  the  report  

ÅExamples  for  the  possible  content  of  each  of  AEs will  be provided  

The Exercise  
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The  Toolbox  has  six  modules  which  are  used  in  a 
sequential  workflow :  

o  Input  

o  Profiling  

o  Data  

o  Category Definition  

o  Data Gap Filling  

o  Report  

 

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.  

Input  
Overview  
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Input  
Input  target chemical by CAS#  

1. Go to  Input  module ;   
2. Click  CAS# ;   
3. Enter  the  CAS#  591 - 35 - 5  in  the  blank  field ;   
4. Click  Search ;   
5. When  the  structure  appears  click  OK . 

3 

2 
4 

5 

1 
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Defining  of  the  endpoint  allows  entering  the  endpoint  of  interest  e.g. 
Chromosome  aberration,  EC3, LC50  etc .,  along  with  specific  metadata  
information . Based  on  the  metadata,  different  relevancy  scores  for  profiles  
could  be provided  for  same  endpoint . 

 

Calculation  of  alert  performance  (AP)  is only  possible  if  the  target  endpoint  
is preliminary  selected .  

 

Input  
Define target endpoint  
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Input  
Define target endpoint  

1 

2 

3 

4 

5 

Click  on  Define  (1) ;  Expand  Human  health  hazards  and  select  Genetic  Toxicity  (2)  and  click  Next  (3) . Select  
Endpoint :  Chromosomal  aberration ,  Metabolic  activation :  With  S9 , Test  organism(species) :  Chinese  hamster,  Test  
type :  In  Vitro  Mammalian  Chromosome  aberration  test,  Type  of  method :  In  Vitro  (4) . Finally  click  on  Finish  (5) . 
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Once  the  endpoint  is defined  along  with  its  metadata,  they  appear  in  the  endpoint  
tree  and  the  corresponding  row  of  the  data  matrix  is yellow  highlighted . 

Input  
Define target endpoint  
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Profiling  
Overview  
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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 ;  

ÅñProfilingò module  contains  all  the  knowledge  in  the  system  coded  in  profiling  schemes  
(profilers) ;  

ÅñProfilersò are  a collection  of  empirical  and  mechanism  knowledge   (expertly  derived)  which  
could  be used  to  analyse  the  structural  properties  of  chemicals ;  

Å The  ñprofilersò identify  the  affiliation  of  the  target  chemical(s)  to  preliminary  defined  categories  
(functional  groups/alerts ) ;  

Å The ñProfilingò module  contains  also  observed  and  simulated  metabolisms/transformations,  
which  could  be used  in  combination  with  the  profiling  schemes ;  

Å The  outcome  of  the  profiling  determines  the  most  appropriate  way  to  search  for  analogues,  but  
they  are  also  useful  for  preliminary  screening  or  prioritization  of  substances ;  

Å The ñprofilersò are  not  (Q)SARs,  i.e. they  are  not  prediction  models  themselves ;  

Å Based  on  the  ñprofilersô relevancyò (determined  by  the  defined  target  endpoint),  the  most  
suitable  once  are  getting  colour  highlighted . 

 



Profiling  
Profiling the target chemical  

3 

2 

2 

1. Move  to  Profiling  module ;  
2. Tick  the  checkboxes  of  all  

suitable  profiles  and  simulator  
(green  highlighted) ;  

3. Click  Apply . 

1 
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Profiling  
Profiling results  

See on the next slide  

1) No DNA and  Protein  binding  alerts  for  chromosomal  aberration  are  
identified  in  the  target  structure  as a parent ;  

2) 3 metabolites  are  produced  as a result  of  Rat  liver  S9 metabolism  
simulator ;  

3) General  mechanistic  DNA binding  alerts  are  identified  in  the  
metabolites  produced  by  the  Rat  liver  S9 metabolism  simulator . 
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Profiling  
Profiling the target chemical  

1 

3 

2 
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ÅñDataò 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) . 

Data  
Overview  
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Data  
Collecting experimental data  

3 

2 

1. Go to  Data  module ;  
2. Select  the  green  highlighted  

Genotoxicity  OASIS  and  Toxicity  
Japan  databases ;  

3. Click  Gather . 

1 

28  The OECD (Q)SAR Toolbox for Grouping Chemicals into Categories   November, 2019  

2 



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  
database(s),  which  in  this  example  are  Genotoxicity  OASIS  and  Toxicity  
Japan  MHLW. 

ÅNo experimental data related to the target endpoint are found (see next 
slide).  

 

 

Data  
Collecting experimental data  
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A pop -up  message  informs  the  user  that  there  1 experimental  data  found  for  the  target  chemical,  
click  OK  (1) ;  However,  no  data  is found  for  the  target  endpoint  (2) . 

Data  
Collecting experimental data  

1 

2 
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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 . 

ÅIn  this  case  no  DNA alert  is identified  in  the  target  structure,  but  in  its  
metabolites  produced  after  in  vitro  rat  liver  metabolic  activation . 
Based  on  that  the  analogues  will  be searched  accounting  for  in  vitro  
rat  liver  metabolism . In  this  way  the  target  chemical  and  the  identified  
analogues  will  have  similar  metabolic  pattern  (see  the  next  slides) . 

 

 

Category Definition  

 Overview  
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1. Go to  Category  definition  module ;   
2. Click  Define  with  metabolism ;   
3. Select  Rat  liver  S9 metabolism  simulator ;   
4. Click  OK . 

3 

2 

4 

1 

Category Definition  
 Searching for analogues accounting for rat in vitro 

metabolism  
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Grouping  options  dialogue  appears . It  shows  all  the  
generated  metabolites  of  the  target  chemical  (use  the  
scroll  bar  to  see them) . It  has  two  subsections :  

¶ (1)  shows  the  parent  and  each  of  the  generated  
metabolites . This  allows  defining  different  criteria  for  
each  structure  when  looking  for  analogues . 

¶ (2)  treats  the  parent  and  its  metabolites  as a whole . 
i.e. the  criteria  is provided  for  the  whole  package  
(parent  & metabolites)  but  not  for  separate  
metabolites . 

A drop  down  menu  (3)  is available  in  the  column  ñQueryò 
for  each  of  the  structures  which  allow  setting  the  type  of  
criteria  for  looking  for  analogues . 

Category Definition  
 Searching for analogues accounting for rat in vitro 

metabolism  

1 

2 

3 
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1. Select  a Profile  option  for  the  package  ñparent & metabolitesò;  
2. Select  ñDNA binding  by  OASISò profile  (to  facilitate  the  search  you  could  use  the  filter) ;  
3. Click  Edit .  The profiling  results  of  the  parent  and  its  metabolites  based  on  DNA profiler ;   
4. Click  OK  to  confirm  the  defined  search  criteria . 

1 
2 

3 

4 

alert 1  

alert 2  

alert 3  

Category Definition  
 Searching for analogues accounting for rat in vitro 

metabolism  
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1. Click  on  Scales ;   
2. Select  Chromosome  aberration  I  (Oasis)  scale ;   
3. Confirm  by  OK ;   
4. Click  Calculate . 

1 

4 

3 

At this step, an alert performance 
could be calculated  

2 

Category Definition  
 Searching for analogues accounting for rat in vitro 

metabolism  
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Once  the  calculation  of  AP is finished,  a new  window  appears  
providing  the  following  information :  
1)  AP statistic  accounting  for  all  set  criteria  and  all  identified  

alerts  in  case  of  selected  profile  query . 
2)  AP statistic  for  each  of  the  searching  criteria  (i .e.  for  each  of  

the  alerts)  
3)  Percentages  of  different  data  (positive/negative)  and  number  

of  chemicals  used  for  the  statistic . The user  is also  able  to  see 
the  corresponding  chemicals  (the  parent  chemicals  are  
shown,  only) . 

In  this  case  calculated  alert  performance  shows  equal  
performance  for  both  cases  mentioned  above  (1)  and  2)) . The  
performance  shows  that  the  Quinones  and  Trihydroxybenzenes  
alert  has  very  high  predictability  with  respect  the  defined  
endpoint  and  selected  databases .  

After  analyzing  the  provided  information  close  the  window   (4) . 

1 

2 

3 

Calculation  of  alert  performance  create  a specific  report  item  stored  in  the  so - called  Report  basket .   

4 

Category Definition  
 Searching for analogues accounting for rat in vitro 

metabolism  
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