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The aim of the project 

• The aim of the present project was to develop computer models for 
some of the most important mechanisms known to disturb the thyroid 
hormone balance. 

 

• The models are so-called QSARs (quantitative structure-activity 
relationships), that can predict effects of chemicals based on their 
molecular structure. 
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Background 
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The hormone (or endocrine) system 
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Thyroid hormones 

T4 (thyroxine) T3 (triiodothyronine) 
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The thyroid hormone system 
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Thyroid disrupting chemicals 
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Thyroid disrupting chemicals 
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A role for computer models 

• Chemicals may interfere with the thyroid hormones in many different 
ways (hormone production, metabolism etc). 

 

• A battery of test methods is therefore needed to cover all mechanisms, 
and this is a very resource-consuming task for the many 1000s of 
untested chemicals. 

 

• To facilitate this task, computer models have become an important tool 
to screen and prioritize chemicals for further experimental testing, 
thereby reducing costs and number of test animals. 
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QSAR:  
Quantitative Structure-Activity Relationship 

Assumption: the structural similarity principle, i.e. structurally similar 
chemicals exert similar properties 

A mathematical model based on existing experimental data (training 
set), which relates chemical structures and a property   

It can predict the property of an untested chemical based on its 
structure information 

… 
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This project 
 
Experimental data used to make the models (training sets) 
 

Model Total Active Inactive Source 

TPO inhibition 1519 230 1289 US-EPA 

hPXR binding 1537 143 1394 NIH 

hPXR activation 1644 207 1437 NIH 

rPXR activation 1671 97 1574 NIH 

CYP3A4 induction 1676 179 1497 NIH 

AhR activation 4160 832 3328 PubChem 

The accuracy of the QSAR models were between 75-93%, 
which means that the models are highly predictive 
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Number of REACH compounds predicted active 

8790 

11490 

6167 

3141 

5874 

1269 
0

5000

10000

15000

TPO hPXR-LBD hPXR rPXR CYP3A4 AhR

The models could predict 
between 52-72% of the 
72,524 REACH substances 
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http://qsar.food.dtu.dk 

Free online database 

Predictions for > 600,000 compounds 

>200 QSAR predictions (e.g. phys.-chem. properties, health effects) 

http://qsar.food.dtu.dk/
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Input structure 

 

Select models Predict and download report 

Publication will be announced 

on the Danish (Q)SAR Database homepage: http://qsar.food.dtu.dk  

Danish (Q)SAR Models – coming soon  

• On-the-fly predictions for user-defined chemical substances in >20 
models from the Danish (Q)SAR database 
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Future research 
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In summary 

• A number of QSAR models covering different mechanisms have been 
developed and validated. The models can predict if chemicals can 
interfere with the production and metabolism of thyroid hormones. 

 

• The developed models have been used to screen around 70,000 REACH 
chemicals, i.e. chemicals potentially available at the European market. 

 

• In this way, knowledge from experimental data on a limited number of 
chemicals was used to generate information for 10,000s of untested 
chemicals. 
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Conclusion 

• The models can in a fast and cost-efficient way identify potential 
hormone disrupting chemicals in our food, environment and consumer 
products. The new models can also contribute to future design of safer 
chemicals and drugs. 

  

• Results from the project was published recently in Computational 
Toxicology 2017; 1:39-48 and Computational Toxicology 2017; 4:11-21. 
The results are also included in a PhD report by Sine Rosenberg. 
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Thank you for listening 
 


