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Supplementary materials 
 
The general scheme of applications of the CORAL software  
(How to use the CORAL software?) 
 
1.  Download CORALSEA folder: 
http://www.insilico.eu/coral/ 
 

 
 



2. Click “DOWNLOAD”

 
 
3. Save CORALSEA.zip 
 

 
 
 
4. Unzip CORALSEA.zip 



 
5. open CORALSEA-2017 
  

 
6. Insert your data in file “#TotalSet.txt” (delete old version):  
 

 
… 

 
 
7. Run CORALSEA.exe 
 



 
 
8. Click button  

 

 
 
9. Define percentage of available data in the training, invisible training, calibration, and validation 
sets  



 

 
10. Save the percentage by click button  

 
In the future, you can get this distribution by click button 

 
11. Click button  



 

 
12. Click button 

 
 

 
 
13. Click button 

 



 
 
14. Click button  

 

 
 
Now you have system to build up a QSPR/QSAR model: 
 



 
Run CORALSEA.exe 
15. Click button  

 

 
 
Now you need define your method. Please read Table “Components of methods”. In order to 
discuss the applications of the CORAL software the next method (please see next page) will be 
considered as method selected for building up models. 



 
 
Table “Components of methods” 
The selection of molecular features extracted from graph or SMILES 

 
 
No. Invariants of molecular graphs HSG, HFG, GAO* Comment 
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Extended connectivity of the 
second order  
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The number of paths of length 
2 which starts from k-vertex. 
The akl is element of adjacency 
matrix. 
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The number of paths of length 
3 which starts from k-vertex 
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Valence shell of the second 
order 
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Valence shell of the third order 
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The nearest neighboring code, 
Ntotal is total number of 
neighbors of k-the vertex; 
Ncarbon is number of neighbors 
vertices represent carbon 
atoms; and Nnon-carbon is 
number of neighbors vertices 
represent non-carbon atoms 

 
 
 
9 

 
 
C3, C4, C5, C6, C7 
 

Specificity of rings (size 
3,4,5,6,7): (i) 
presence/absence of 
aromaticity; (ii) 
presence/absence of 
heteroatoms (atoms ≠carbon)  

 
*) HSG = hydrogen suppressed graph;  HFG = hydrogen filled graph; GAO = graph of atomic 
orbitals 
 
 
 

 
No. Features extracted from SMILES = ABCDE… Comment 
1 S A, B, C, D, E 
2 SS AB, BC, CD, DE 
3 SSS ABC, BCD, CDE 
4 BOND Presence/absence (i) double 

bonds [denoted ‘=’]; (ii) triple 
bonds [denoted ‘#’]; (iii) 
stereo-chemical (3D) bonds 
[denoted ‘@’ and ‘@@’] 

5 NOSP Presence/absence of (i) 
nitrogen [‘N’]; (ii) oxygen 
[‘O’]; (iii) Sulphur [‘S’]; and 
(iv) phosphorus [‘P’] 

6 HALO Presence/absence of (i) 
fluorine [‘F’]; (ii) chlorine 
[‘Cl’]; (iii) bromine [‘Br’]; and 
(iv) iodine [‘I’] 

7 HARD Association of BOND, NOSP, 
and HALO 

8 PAIR The presence of any pair of 
molecular features from 



BOND, NOSP, HALO 
together, e.g. double bond and 
chlorine; nitrogen and 
bromine, triple bond and 
phosphorus, etc. 

 
The selection of regression model “endpoint = intercept + slope*descriptor” (Default) 

 
The selection of classification model YES/NO or active/inactive 

  
 
The selection of criterion to build up a model (CBM):  
Version 1 = Pearson correlation coefficient (Default) 

 
Version 2 = concordance correlation coefficient  

 
 
 
Building up a model is optimization of target function. There is a hierarchy of target functions.  
 
(i) 

 
User should select Classic Scheme or Balance of correlations. 
 
Target function for classic scheme is version 1 or version 2 of CBM. In fact, the Monte Carlo 
optimization gives maximum of CBM solely for the training set. 
 
 Balance of correlation is using of target function in form  
TF = CBM+CBM’ + abs(CBM-CBM’)*dRweight + abs(slope-slope’)*dCweight 

 

(ii) 
Parameters of the Monte Carlo optimization are  
Dstart is definition how much should be change a correlation weight of molecular feature  
Dlimit is definition of precession of changes for molecular features  
Nepoch is number of iterations of the Monte Carlo optimization: one epoch is modification of 
correlation weights for all molecular features involved in modeling process.  

 
 

(iii) 
Index of ideality of correlation can be involved to define improved target function: 
TFm = TF + IIC*IIC weight 

 
User can switch off this component 

 
 
16. Having defined method, user should save the method by click button 

 
 



! 
 
When steps 1-16 are completed, user can start building up model for his / her endpoint. The 
modeling process involves  
 

1. Definition of the method.  
2. Definition T* and N* which give best statistical quality for the calibration set. 
3. Building up the model using T* and N* value. 
4. Extraction of molecular features, which are promoters of increase or decrease for the 

endpoint. 
 
 

1. Definition of the method.  
It is a good idea to prepare a copy of CORALSEA-2017 folder, e.g. CORALSEA-2017-(TN) 

 
Run CORALSEA.exe from folder “CORALSEA-2017-(TN)” 
  
The following method has been selected: 
 

 
 
 
 

2. Definition T* and N* which give best statistical quality for the calibration set. 
 
The T* expected from range (1, 2, 3, 4, 5). 



The N* expected from range (1, 2, 3, …, 34, 35). 
 
In order to obtain the T* and N*, click button 

 
The T*=1 and N*=24 were obtained in the described example (in your case it will be other values). 
A special file contains this result 

 
 
This results can be illustrated as the following  

 
3. Building up the model using T* and N* value. 

 
Again, it is a good idea to prepare a copy of CORALSEA-2017-(TN) e.g. CORALSEA-t1n24 
 

 
Run CORALSEA from the folder CORALSEA-2017-t1n24 



 
Click  

 
 

Instead   

One should use  
 
Click  

 
 

 



Click   

 
Click  

 
 

 
 
 
 
Click Yes or NO: 
 



 
Gradually the Monte Carlo optimization is building up a model… 

 



 
 

 
 
Finally, the optimization is completed: it is necessary to save the model. Please click   

 
 
 



 

 
 

In order to use the model for validation set run CORALSEA.exe   

and click  
 

 
 
 



Click  

 
 

 

 
 
 



When these actions are completed folder, Model contains the following list of files 
 

 
 
The #ModelForValidationSet.txt contains statistical characteristics of the model together with 
observed and calculated endpoint values for validation set.  
 
The m1-1.txt contains statistical characteristics of the model together with observed and calculated 
endpoint values for training set, invisible training set, calibration set. 
 
 
 
 
 

4. Extraction of molecular features, which are promoters of increase or decrease for the 
endpoint. 

Again, prepare a copy of CORALSEA-2017-t1n24 e.g. CORALSEA-t1n24p 
 
The t1n24p means, “The promoters of increase and decrease for endpoint”, if T*=1 and N*=24 
 

 
 
Run CORALSEA.exe in folder “CORALSEA-2017-t1n24p” and Click “Load method” 
 



 
 
The task is to carry out three Runs of the Monte Carlo optimization in order to select molecular 
features which are stable promoters of increase (every time positive correlation weight) and 
decrease (every time negative correlation weight) for the endpoint. In addition, these molecular 
features should have significant prevalence in the training set. Thus,  
Start threshold value is 1; Maximal threshold values is 1; 
Number of the Monte Carlo probes is 3 (it is possible 4, 5, … , 10) 
 

 
 
Click button 

 



 
 

Click Yes or No 
First probe 

 
 
 
 



Second probe 

 
Third  probe 

 
 



 
This message confirm that selection of the promoters of increase and decrease for the endpoint is 
completed. Results of the calculation are available in file “p1.txt” in folder “Search”: 

 
 


