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1. Introduction 

MPDSDM 1.0.1 covers informatics (databases, file format conversion, 

visualization), structure and analog based drug design approaches (property 

calculation, QSAR, docking, drug repurposing). 
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2. MPDS: Upload Data 

4. 2.1 Get Data 

To upload your input file (ligand, receptor) go toGet Dataand click upload 

file(fig.1a). 

 
 

Figure 1a. Upload your input file (ligand, receptor). 

5. 2.2 Draw Molecule 

To draw your input file (ligand ) go to Draw Molecule and sketch your molecule and 

import it into galaxy either SMILES or mol format. This input can be used for all 

the compound library searches and other modules in MPDSTB (fig.1b). 

 

Upload File Browse file 

Click to upload 

or paste your 

input file 
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Target, 

biomarker, DM 

drugs, literature 

information 

 
 

Figure 1b. Draw molecule and import it into galaxy either SMILES or mol format 

2. Data Libraries 

 

3.1. Literature 
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3.2.Target Library 

 

 

 

  

2. Enter PBD ID 

1. click 

Download 

PDB ID or 

view 



 Centre for Molecular Modeling, CSIR-IICT, Hyderabad, India  

3.3. Gene Library 

3.3.1. Gene name based search 

 

 

  

 

 

 

 

 

2. click 

1. Enter gene name 

3. Database 

search 

completed 

4. Output 
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3.3.2. MPDS ID based search 

 

 

  

2. click 

1. Enter 

MPDS 

gene ID 

3. Database 

search 

completed 

4. Output 
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3.4. Compound Library 

3.4.1. Database ID Search: 

 

MPDS ID 

javascript:void(0)
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3.4.2.Exact Structure Search: 
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3.4.3.Sub-structure Search: 
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3.4.4. Molecular Property-based Search: 
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3.4.5. Fingerprint-based Search: 
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3.4.6. Molecule cloud: 
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3.4.7. Library Generator: 
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4. Data Processing 

4.1. File Format Convertor 

 

4.1.1 Converter 

Step 1: Upload your ligand file from Get Data (fig.1). 

Step 2: Click on file format convertor then go to convertor to interconvert 

moleculefile format. Select desired output file format. Click on "Execute” button 

(fig. 2). 

 
Figure 1 

Step 3: The converted output file appears in the history which can be download 

(fig. 3).

Uploaded input file  

 

View results 

 

3. Submit 

2. Select desired 

output file format 

1.Click 
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Figure 2 

4.1.2. Generate 3D coordinates 

Step 1: Select input file from local computer and click on “Execute” button to 

upload (fig. 1). 

Step 2: To generate 3D coordinates of input file go to generate 3D coordinate 

sub module (fig 4).  

 
Figure1 

Step 4: Results: the 3D coordinates file can be seen and downloaded from history 

(fig.5). 

Uploaded input 

 

 

2.Select input file 

formatformat 

3. Select inputfile 

4. Select Output file 

formatformat 

5. Submit job 

 

 

Download 
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Figure 2 

  

Download 

 

View results 
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4.2. Descriptor Calculator 

4.2.1. PaDEL Descriptor Calculator 

o Step 1: Upload your ligand file from Get Data (fig.1). Select Smile file from 

local computer and click on “Execute” button. 

o Step 2: Submitting descriptor calculation job: (Fig. 2). 

o Step 3: Results: In the history panel of MPDS home page user can see the 

jobs completed and can download results (same as CDK descriptor results). 

Figure 1 

4.2.2. CDK Descriptor Calculator 

o Step 1: Upload your ligand file from Get Data (fig.1). Select .sdf file from 

local computer and click on “Execute” button. 

o Step 2: Submitting descriptor calculation job: For descriptor calculation 

user may choose all types of descriptors available or may use geometrical, 

constitutional, electronic, topological or hybrid descriptors for calculation. 

For fingerprint calculation user have choice for various fingerprints like 

standard, extended, PubChemetc. (Fig. 6). The recent version (i.e.CDK-1.4.2) 

do not supports descriptor and fingerprint calculation simultaneously. 

o Step 3: Results: In the history panel of MPDS home page user can see the 

jobs completed and can download results (fig 7). 

 

1. Click 

2. Select input 

3. Select to calculate 3D descriptors 

4. Select to calculate fingerprints 

5. Submit job 
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Figure 2 

 

 

 

Figure 7 

  

CDK descriptor 

Uploaded. sdf file 

2. Select input 

5. Submit job  

Download result  

Calculated 

Descriptor 

Rerun job 

View result 
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5. Data Analysis 

5.1. QSAR 

QSAR Model Building:In MPDSTB data mining there are three tools for QSAR 

model building. 

1. SVM light 

2. McQSAR 

3. Weka 

5.1.1. QSAR Model Building using McQSAR 

McQSAR builds regression model which can be further used for predicting activity 

values (in terms of IC50, LD50 or EC50 values or as per requirement, user may 

choose appropriate field of interest from file). McQSAR model building requires 

preparation of appropriate descriptor files as it needs activity (or any appropriate 

field) column. 

Input: .sdf 

o Step 1: Upload your input file (.sdf )from Get Data (fig.1). 

o Step 2: Calculate its CDK descriptors as mentioned earlier in Cdk 

descriptor calculation (fig 15). 

o Step 3: After descriptor calculation user need to add Activity 

information (e.g. Activity, IC50, mIC or EC50 etc.) to the descriptor 

file. To add activity information first click on Text Manipulation → 

Paste and select descriptor file and uploaded activity file from history 

in appropriate manner (activity at last is preferable) and valid separator 

(fig.16). On execution resultant file will be input for McQSAR model 

building. 
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o Step 4:The resultant file obtained from previous step is input for 

McQSAR model building.  There are many options are available for Pre 

Processing and selecting parameters (fig.17) in tool, „Build QSAR Model‟ 

in Data mining section. It is advisable to select all preprocessing 

methods to avoid any complication for model building and also for 

obtaining significant model(s). Click on “Execution” button. 

o Step 5:  Results of McQSAR build model obtained in logs file and model 

file (fig.18). 

 

Activity of already built model can be predicted by using one of the sub modules of 

Data mining module i.e. Predict activity using McQSAR. 

 

o Step 6: For prediction, calculate CDK descriptor for sdf file 

(compounds whose response values need to calculate). Here we used a 

sdf file whose activity need to be predicted (we have prior information 

about its activity values as we need to check reliability and significance 

of result) (fig.19). 

o Step 7: On execution user will get result of prediction („Prediction 

Result‟) and log file (Standard Output) (fig.20). 
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6. Figure 15 

 

 

 

Input in .csv file format 
(Activity of the molecules + Descriptor Values)

Training set .sdf file 

molecules 

CDK Descriptor File 

Training set activity file 
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Figure 16 

 

 

Figure 17 

 

 

1. Descriptor File 

2. Activity 

Text File 
3. Delimiter 

4. Submit Job 

1. Input descriptor 

+ Activity File 

2. Name of response column 

3. Preprocessing options 

4. Various options 

5. Submit 
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Figure 18 

 

 

 

 
Figure 19 

 

 

Log File 

McQSAR Model 

1. Descriptor File of 

unknown activity sdf file 

2. Model build by McQSAR 

3. Submit Job 
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We compared the predicted value with those of actual values and result is shown in 

table 1. 

 

 

Table1: Actual Vs Predicted values 

NOTE: For demo purpose, User may download the data set (convert .smi to sdf) used 

for this case study at link given below: 

Result of Prediction 
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https://drive.google.com/file/d/0B3c9isKbTnxtZmpzYVc0VVNpWmM/view?usp=shari

ng 

7.  

 

 

 

Complete workflow of Cdk-McQSAR model building and activity 

prediction. 

 

 
Figure 21 

 

 

5.1.2. QSAR Model Building using Weka 

 

5.1.3. QSAR Model Building using SVMlight 

Input:  one descriptor file for known active and another for known inactive. 

Step 1: Upload your file from Get Data (fig.1). Select inactive sdf or active sdf 

files one by one from local computer and click on “Execute” button. 

https://drive.google.com/file/d/0B3c9isKbTnxtZmpzYVc0VVNpWmM/view?usp=sharing
https://drive.google.com/file/d/0B3c9isKbTnxtZmpzYVc0VVNpWmM/view?usp=sharing
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Step 2: Descriptor calculation (as described in module 5 help).  

User may choose Classification or Regression as methodology and various kernel 

functions (linear, radial basis, Polynomial etc.) and its parameters (Fig. 9) 

Step 3: Select appropriate options for QSAR model building (fig 10). Here, we 

used default options (e.g. Methodology: Classification, kernel method: linear and 

other parameters as default value). 

Step 4:Results of SVMlight QSAR model are obtained as statistics file and model 

file, which can be seen in the history panel of MPDS home page (fig 11). 

Step 5: Select descriptor file having unknown activity and model created in 

previous step (fig.12). 

Step 6:Classification of data obtained from SVMlight can be by done using one of 

the sub module of Data mining module i.e. Classify data.Results of classification of 

SVM (fig. 13). 

 
Figure 9 

Input 2 

Input 1 

Input 3 
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Figure 10

 
 

Descriptor 

calculation 

result 

Select Active 

descriptor file 

Select inactive 

descriptor file 

 Submit Job 
Descriptor 

calculation 

result 

Calculate 

descriptors 

Submit 
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SVM Model build based on 

descriptor values of Active and 

inactive compounds 

Classify data as active and 

inactive using SVMlight 

Classify 

SVMlight Model built 

in earlier step 

Descriptor file of unknow 

activity molecules 
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Figure 11 

 

 

 

NOTE: All data used for this demo purpose in this module can be downloaded from link 

given below. 

Data  

https://drive.google.com/file/d/0B3c9isKbTnxtN2l1U1ZwVE03VVU/view?usp=sharing 

 

Complete workflow of Cdk-SVMlight QSAR model building and 

classification. 

https://drive.google.com/file/d/0B3c9isKbTnxtN2l1U1ZwVE03VVU/view?usp=sharing
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5.2. Docking 

5.2.1. Optimize Ligand 

Ligand: cdx, sdf, mol, mol2, smi, pdb 

Step 1: Upload your ligand file from Get Data (fig.1). 

Step 2: (a)Go to Molecular Docking Protein -Ligand Interaction (fig 22.1) and then 

click optimize input ligand. 

(b) Fill data and select files fig. (22.2) 

Step 3: Results: In the history panel of MPDS home page user can see the jobs 

completed and can download results (fig 23). Output formats for optimization are: 

sdf, mol, mol2, and pdb. 
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Figure22.2 

 

5.2.2. Generate Conformers 

Ligand:sdf 

Step 1: Upload your ligand file from Get Data (fig.1). 

Step 2: Go to Molecular Docking Protein -Ligand Interaction (fig 24) and then click 

Generate Conformers for input ligand. 

Optimize ligand 

1. Select input 

format 

2. Select input  

3. Select output 

format 

4. Submit job  

Uploaded 

ligand  

Download result  

View result 

Rerun job 
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Step 3: Results: In the history panel of MPDS home page user can see the jobs 

completed and can download results. 

 

 

Figure 24 

5.2.3. Molecular Docking: Dock your ligand with target protein 

structure (with inbuilt ligand optimization 

The AutodockVina is used in this program to simulate the complex formation 

between a receptor protein and a small molecule (ligand). Docking ligand with 

2. Select input  

3. Input number of 

conformers 

4. Submit 

job  

1. Click  

Conformers 

generated 
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target protein structure with inbuilt ligand optimization is slower docking as 

it takes extra time for ligand optimization. 

 

• Receptor: .pdb 

• Ligand: .pdb, .sdf 

Step 1: Upload your ligand and receptor files one by one from Get Data (fig1). 

Step 2: 

 

 
 

 

 

Figure 25 

Upload 

ligand 

Upload 

receptor 

Click here for docking with 

ligand optimization 

Click here for docking 

without ligand optimization 

Click here for docking with 

advanced feature 



 Centre for Molecular Modeling, CSIR-IICT, Hyderabad, India  

 

Figure 26a 

 
Figure 26b 

 

Step 4:Results: If your job has been successfully completed (fig.7), then the 

submitted docking result will be in green color or if some error is found then the 

result will be displayed in red color along with the details of error found. 

3. Select 

your ligand 

file 

2. Select ligand 

file format 

4. Enter Residue name from active site 

5. Enter receptor chain ID for docking 

6. Enter residue number  

7. Give your username  

8. Submit 

Job 

Submitted job is 

processing 
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Figure 27 

Output of Docking 

The results extracted from zip file (fig. 8) can be analyzedusing visualization 

module of MPDS. 

 
Figure 29 

5.2.4. Molecular Docking: Dock your ligand with target protein 

structure (without ligand optimization) 

Refer to 5.2.3. section 

Download 

results (zip file) 

View results 
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5.2.5. Molecular Docking with advanced features: 

This sub-module of docking provides advanced feature of defining X, Y, Z axis of 

grid box required in docking. In the previous docking submodules (sections 5.2.3. 

and 5.2.4) this feature was set to default i.e. not user defined.  All other steps can 

be followed as per given 5.2.3.  

 

 

 

5.3. Screening 

5.4.1. Descriptor Calculator 

It Calculate descriptors for estimation of drug likeliness 
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5.4.2. DruLiTo: 

It applies filters for estimation of drug-likeness 
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5.4.3. Segregate Molecules 

Segregate the input dataset into positive and negative dataset based upon the 

selected drug like properties. 
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5.4.3. BCS Classification 

Identify the BCS class to which the molecule belongs 

 

  



 Centre for Molecular Modeling, CSIR-IICT, Hyderabad, India  

5.4.4. Toxicity Filter 

 Identify the toxicophoric groups in the molecule 
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5.6. Visualization 

5.6.1.  3D Visualization by Jmol 

Step1:  Upload your ligand file from Get Data (fig.1) 

Step 2: Go to Module 9: Visualization and then click 3D Visualization by Jmol 

(Fig.32).Select the required file and execute. 

Step 3: Results: In the history panel of MPDS home page user can see the jobs 

completed and download results. Generated 3D image is shown below in Fig. 33 

 

 

 

2. Select input  

3. Submit job  

1. Click  
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         Figure 33 

 

5.6.2. Generate Ligplot plots an interaction between protein-ligand 

Input: .pdb file 

Step1: Upload your ligand file from Get Data (as in Fig.1). 

Step 2: Go to Module 9: Visualization and then click Generate Ligplot. Enter 

Residue id and Chain id (fig 34).  

Step 3: Results: In the history panel of MPDS home page user can see the jobs 

completed and download results. Generated Ligplot is shown below in fig.35 
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Figure 34 

 

 

Figure 36 
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file 
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5. Submit job 1. Click 

 

 

Ligplot 

Diagram 
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5.5. Drug repurposing tool 

 

 

 

 

Click 

here 

Draw the 

structure 

Paste 

SMILES 

Output 


